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LIST OF SESSIOI^AL PAPEflS.

ARRANGED ALPHABETICALLY.

Title. Remarks.

Accounts {Dominion and the Provinces) 65

Accounts, Public 14

Agricultural and Arts, Report 11

Agricultural College, Report
, 22

Agricultural Societies, Analysis
I

60
Anatomy, Inspector, Bodies received by 71

Asylums, Report , . . . . 8

Baxter, Judge, commutation , .33

Bee-Keepers' Association, Report 83
Births, Marriages and Deaths, Report 5

Blind Institute, Report 6

Bonds and Securities 53

Canadian Institute, Report 23

Cattle, Dehorning, Report 2

Central Farmers' Institute, Report 84
Cholera regulations 66
Colonization Roads and Bridges 78
Crown Lands Report 17

Dairymen's and Creameries', Report 16

Deaf and Dumb Institute, Report 7

Dehorning Cattle, Report 2

Division Courts, Report 26
Drainage Commission, Report 32
Duffern License Commissioners, correspondence 91

Education, Report 3
" publication of Text-Bocks, 0. in C 42
" publication of French Grammar 43
" lecturers at School of Pedagogy 44
" Goderich High School 45
" JSTiagara Falls High School . 46
" Toronto Junction High School 47
" Inspector of Model Schools, duties of 48
'• County pupils attending High Schools 52
" appointineut, resignations and dismissals 54
" names of authors and publishers of text-books . . 55

Elections, Returns 75
Elgin House of Industry, Report 39
Entomological Society, Report 12

Estimates 15

Printed.

Not printed.

Printed.

^ot printed.

Printed.

Not printed.

Printed.

Printed.

Xot printed.

Printed.

Not printed.

Printed.

Not printed.

Printed.



Title.

Factories Inspectors, Report . ,

,

Farmers' Institute, Central, Report
Fire Ranging, expenditure

Fish and Game, Report
Forest Reservation and National Park, Report
Forestry, Forest Schools Management, Report.
Fruit Growers', Report

Game and Fish, Report
Gaols, Prisons and Reformatories, Report
Government Roads

Health, Report
" regulations re cholera . .

" regulations re ice supply
Hospitals, Report
Houses of Refuge, Report

Ice, regulations re supply and storage
Immigration, Report
Industries, Bureau of, Report
Insurance, Report

Jenkinson, W. T., application for license,

Jones vs. Sharpe, correspondence
.

Judicature Act, commutation
Judicature Act "

Kirkpatrick, Lieutenant-Governor

Lands sold, amounts due on
Legal Offices, Report
Librarian, Report
Lieutenant-Governor, appointment
Liquor Licenses, Report

" number issued
" convictions in N. Ontario .

Magdalen Asylums, Report
Manley, conduct of

Medical Council, sums paid to members
Middlesex Registry Office, vacancies in

Mines, Report of Bureau
Mosgrove, Judge, commutation
Municipal indebtedness

Municipal Taxation, Report
Municipal Treasurers, defalcations . . . .

Orphan Asylums, Report
Ottawa Separate Schools, correspondence,

Paget and Regan, correspondence
Pedagogy, lecturers

Pedgaogy, appointments and dismissals .

25

84
41

76

31

30

13

76

9

78

28

66

67

38

10

67

18

20
4

77

63

33

34

57

Remarks.

Printed.

Printed.

Printed.

Printed.

Not ))rinted.

Printed.

68



Title.

Plebiscite Petitions

Poultry and Pet Stock, Report
Prisons, Report ,

Proton Commissioner
Public Accounts
Public Works, Report

Queen Victoria Niagara Falls Park, Report

Railway Documents
Refuge, Houses of, Report ,

Registrars' fees ,

Roads and Bridge expenditure

Scott Act By-laws . . .

Secretary and Registrar, Report
Statutes, Revised, disposal of . . .

Statutes, Sessional, disposal of . .

Tavern and Shop Licenses, Report
Text Books, publication

Timber berths, offered for sale in 1892 ... .

Timber berths, purchasers in 1890
Timber sales from 1871 . . ^

Timber, estimated quantity

Titles, Report of Master
Toronto General Trusts Company
Toronto Normal School, appointments, etc.

Toronto University, Report
" Faculty of Medicine .

" Finance Report . . . .

Upper Canada College, Report

,

York Branch River Bridge ....

York House of Industry, Report

No.

93
82

9

64
14

24

69

59

10

81

78

90
35

36

Remarks.

Printed

Not printed.

Printed.

Printed.

Printed.

Not printed.

Printed.

Not printed.
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LIST OF SESSIOI^AL PAPERS.

Arranged in Numerical Order with their Titles at full length ; the dates when Ordered

and when presented to the Legislature ; the name of the Member who moved the same,

and whether Ordered to be Printed or not.

No. 6 .

.

No. 7 .

.

No. 8,

No. 9 .

.

No. 10,

No. 11..

CONTENTS OF PART I.

Report of the Standing Committee on the Faculty of Medicine, University of

Toronto, on the subject of Re-organization. Presented to the Legislature,

10th April, 1893. {Printed.)

Report of the Commissioners appointed to enquire into the practice of Dehorn-

ing Cattle. Presented to the Legislature, 10th April, 1893. {Printed.)

Report of the Minister of Education for the year 1892, with Statistics of 1891,

in which is included the Reports upon the Scientific Institutions and
School of Practical Science. Presented to the Legislature, 5th April, 1893.

{Printed. )

CONTENTS OF PART II.

Report of the Inspector of Insurance and Registrar of Friendly Sooieties'for

the year 1892. Presented to the Legislature, 5th April, 1893. {Printed.)

Report relating to the Registration of Births, Marriages and Deaths for the

year 1892. Presented to the Legislature, 19th May, 1893. {Printed.)

CONTENTS OF PART III.

Report upon the Ontario Institution for the education and instruction of the

Blind, Brantford, for the year ending 30th September, 1892. Presented

to the Legislature, 5th April, 1893. {Printed
)

Report upon the Ontario Institution for the education of the Deaf and Dumb,
Belleville, for the year ending 30th September, 1892. Presented to the

Legislature, 5th April, 1893. {Printed.)

Report upon the Lunatic and Idiot Asylums of the Province for the year end-

ing 30th September, 1892. Presented to the Legislature, 10th April,

1893. {Printed.)

Report upon the Common Gaols, Prisons and Reformatories, for the year end-

ing 30th September, 1892. Presented to the L3gislatuie, 5th April, 1893.

{Printed.)

Report upon the Houses of Refuge and Orphan and Magdalen Asylums for

the year ending 30th September, 1892. Presented to the Legislature, 10th

April, 1893. {Printed.)

Report of the Agriculture and Arts Association for the year 1892.

to the Legislature, 10th April, 1893. {Printed.)

Presented



No. 12.

No. 13.

No. 14.

No. 15.

No. 16.

No. 17.

No. 18.

No. 19.

No. -20.

No. 21.

No. 22.

No. 23

No. 24,

No. 25

CONTENTS OP PART IV.

Report of the Entomological Society for the year 1892. Presented to the
Legislature, 10th April, 1893. {Printed.}

Report of the Fruit Growers' Association for the year 1892. Presented to the
Legislature, 10th April, 1893. (Printed.)

Public Accounts of the Province for the year 1892. Presented to the Legis-

lature, 5th April, 1893. (Printed.)

Estimates for the service of the Province until the Estimates of the year are
finally passed. Presented to the Legislature, 5th April, 1893. (Not
printed.) Estimates for the year 1893. Presented to the Legislature, 5th
April, 1893. (Printed.) Estimates required for the service of the Prov-
ince until the Estimates for the year are finally passed. Presented to the
Legislature, 1st May, 1893. (Not printed.) Estimates (supplementary)
for the year 1893. Presented to the Legislature, 25th May, 189.3.

(Printed.)

CONTENTS OF PART V.

Report of the Dairymen's and Creameries' Associations of the Province for the
year 1892. Presented to the Legislature, 19th i\Iay, 1893. (Printed.)

Report of the Commissioner of Crown Lands for the year 1892. Presented to

the Legislature, 18th April, 1893. (Printed.)

Report of the Department of Immigration for the year 1892. Presented to

the Legislature, 5th May, 1893. (Printed)

Report upon the working of the Tavern and Shop Licenses Act for the year
1892. Presented to the Legislature, 10th April, 1893. (Printed.)

CONTENTS OF PART VL

Report of the Bureau of Industries for the year 1892. Presented to the Legis-

lature, 12th May, 1893. (Printed.)

Report of the Standing Committee on Finance, University of Toronto. Pre-

sented to the Legislature, 10th April, 1893. (Printed.)

Report of the Ontario Agricultural College and Experimental Farm for the

year 1892. Presented to the Legislature, 10th April, 1893. (Printed.)

CONTENTS OF PART VIL

Report for the Canadian Institute for the year 1892. Presented to the Legis-

lature, 19th May, 1893. (Printed.)

Report of the Commissioner of Public Works for the year 1892. Presented to

the Legislature, 12th April, 1893. (Printed.)

Reports of the Inspectors of Factories of the Province for the year 1892.

Presented to the Legislature, 19th May, 1893. [Printed.)



No. 26. . Report of the Inspec^tor of Division Courts for the year 1892. Presented to

the Legislature, 19th May, 1893. (Printed.)

No. 27 . . Report of the Inspector of Legal Offices for the year 1892. Presented to the

Legislature, 2nd May, 1893. {Trinied.)

No. 28. . Report of the Provincial Board of Health for the year 1892. Presented to the

Legislature, 19th May, 1893. {Printed.)

No, 29.. Report of Upper Canada Callege for the year ending 30th June, 1892.

Presented to the Legi.slature, 6th April, 1893. {Printed
)

No. 30.. Papers and Reports upon Forestry, Forest Schools, Administration and Man-
agement. Presented to the Legislature, 20th April, 1893. {Printed.)

CONTENTS OF PART VIIL

No. 31.. Fieport of the Royal Commission on Forest Reservation and National Park.

Presented to the Legislature, 20th April, 1893. {Printed.)

No. 32 . . Report of the Drainage Commission for the Province, 1892-3. Presented to

the Legislature, 4th May, 1893. {Printed.)

No. 33 . . Copy of an Order in Council commuting the fees payable to His Honour Judge

Baxter, under the Surrogate Courts Act. Presented to the Legislature,

5th April, 1893. {Not printed )

No. 34 . . Copy of an Order in Council respecting the payment of Surrogate Court fees

to His Honour, Judge Mosgrove. Presented to the Legislature, 5th April,

1893. {Not printed.)

No. 35. . Statement as to the disposal of the Revised Statutes for the year 1892. Pre-

sented to the Legislature, 5th April, 1893. {Not printed.)

No. 36.. Statement as to the disposal of the Sessional Statutes for the year 1892.

Presented to the Legislature, 5th April, 1893. {Not printed.)

No. 37 . . Report of the Librarian on the state of the Li:>rary. Presented to the Legis-

lature, 6th April, 1893. {Not printed.)

No. 38 . . Report upon the Hospitals of the I'roviuce for the year ending 30th Septem-

ber, 1892. Presented to the Legislature, 14th April, 1893. {Printed.)

No. 39 . . Report of the House of Industry and Refuge, County of Elgin. Presented to

the Legislature, 10th April, 1893. {Not printed.)

No. 40. . Report on the House of Industry, County of York. Presented to the Legis-

lature, 10th April, 1893. {Not printed.)

No. 41 . . Return to an Order of the House, of the sixth day of April, 1892, shewing the

expenditure in each year, since the system of lire ranging has been

established for that service, the amount of refunds in each year, and the

amount remaining unpud on account of the licensee's share of the expendi-

ture. Presented to the Legislature, 10th April, 1893. Mr. Meredith,

{Printed.)
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No. 42,

No. 43.

No. 44.

No. 45,

No. 46

No. 47

No. 48.

No. 49

No. 50,

No. 51

No. 52,

ICopy of an Order-in-Council approving of certain a^jreements in regird to pub-

j

lication of Text Books. Presented to the Legislature, 11th April, 189.3.

{Not printed.)

Copy of an Order-in-Council respecting a certiin ind=;nture of agreement in

regard to the publication of the High School French Grammar. Presented
to the Legislature, 11th April, 1893. {Not printed.)

Copy of an Order-in-Council respecting the appointment of Lecturers at the

School of Pedagogy for the Session of 1892-93. Presented to the Legis-

lature, nth April, 1893. {Not printed.)

Copy of an Order inCouncil raising the High School at Goderich to the status

of a Collegiate Institute. Presented to the Legislature, 11th April, 1893.

{Not printed.)

Copy of an Order- in-Council relating to the establishment of a High School at

Niagara Falls. Presented to the Legislature, 11th, April, 1893. {Not
printed.)

Copy of an Order-in-Coiiucil respecting the establishment of a High School at

Toronto Junction. Presented to the Legislature, 11th April, 1893. {Not
printed.)

Copy of an Order-in-Council respecting the performance, during his absence

through illness, of certain of the duties of the Inspector of Model Schools.

Presented to the Legislature, 11th April, 1893. {Not printed.)

Return to an Order of the House of the seventeenth day of March, 1892, for a
Return shewing the number of liquor licenses issued in each year from

1876 to 1891, both inclusive. The gross fund raised from licenses in each

of the same years. The sums paid out of the said fund in each of the

same years to the Province and the Municipalities respectively, and the

sums the Municipalities have imposed by by-law over and above the

Statutory Duties in each of the same years. Presented to the Legislature,

12th April, 1893. Mr. Clancy. ^.Printed.)

Return to an Order of the House of the twenty-third day of March, 1892, for

a Return of copies of all correspondence between Mr. Inspector White and

the Board of Separate School Trustees of the City of Ottawa, together

with copies of all reports made by the Inspector to the said Board, with

reference to the Separate Schools of the City, during the year 1891.

Presented to the Legislature, 12th April, 1893. Mr. Whitnei/. {Printed.)

Return to an Order of the House of the twenty-fifth day of March, 1892, for a

Return of copies of all corre.spondence between the Minister of Education,

Sir Daniel Wilson, and oie Mauley, late caretaker or janitor of the

School of Practical Science, or any other person or persons, relating to the

conduct of said Manley while janitor, and his dismissal from said position.

Presented to the Legislature, 12th April, 1893. Mr. Wliitneij. {Not

printed.)

Return to an Order of the House of the eleventh day of April, 1892, for a

Return shewing the number of County pupils attending High Schools or

Collegiate Institutes in Towns separated from Cjunties for Municipal pur-

poses, for each of the past three years ending 30th June; the amounts

paid by said Counties to the said High Schools and Collegiate Institutes
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for the same period ; the amounts paid by said Counties to the said High
Schools and Collegiate Institutes under the High Schools Act of 1891.

Presented to the Legislature, 12th April, 1893. Mr. Preston. [Printed)
I

No. 53 . . Statement of Bonds and Securities registered by Officers of the Province

during the year 1892 Presented to the Legislature, 14th April, 1893.

{Not printed.)

No. 54. . [Return to an Order of the House of the twenty-fifth day of March, 1892, for a

Return giving the names of all persons who have been appointed to, who
have resigned and been dismissed from positions in the Toronto Normal
School, the Toronto Model School and the School of Pedagogy, within the

last five years, together with copies, in each case, of all correspondence

relating to the same between the Minister of Education or any member of the

Government, or any officer of the Department of Education and the parties

in question, or any other person or persons. Also, copies of all petitions,

memorials and communications addressed to the Minister of Education,

or any member of the Government, on the part of any, or all of the

students of the Toronto Normal School, the Toronto Model School and the

School of Pedagogy, within the l3,st five years, and of any replies thereto

on the Department of Education or the Government. Presented to the

Legislature, 14th April, 1893. Mr. Whitney. {Printed.)

No. 55 (Return to an Order of the House of the fourth day of April, 1892, for a

Return shewing the names of all authors and publishers of Public and

; High School text-books, with the respective books published by them and

the prices thereof. Also, for the copies of all correspondence by or with

the Minister of Education, or any officer of his department, respecting the

price or publication of Public or High School text-books, subsequent to

that already brought down. Presented to the Legislature, 14th April,

' 1893. Mr.^AVnis. {Printed.)

No. 56

No. 57.

No. 58

Report of the Toronto General Trusts Company for the year 1892.

to the Legislature, 17th April, 1893. {Not printed.)

Presented

No. 59

No. 60

Copy of Commission appointing the Honourable George Airey Kirkpatrick, P.C,

to be Lieutenant-Governor of the Province of Ontario, and of the instruc-

tions thereto attached. Presented to the Legislature, 20th April, 1893.

{Printed.)

Return to an Order of the House of the tenth day of April, 1893, for a

Return shewing how often, in the past ten years, the office of Registrar of

Deeds for the North and East Ridings of the County of Middlesex has

become vacant : the dates when the vacancies occurred and when they

were filled, and, if the office is now vacant, how^ long the vacancy has con-

tinued. Presented to the Legislature, 20th April, 1893. Mr. Meredith.

{Not printed.)

Papers and Documents relating to the Kiagston, Napanee and Western Rail-

way Company, the Ottawa, Arnprior and Parry Sound Railway Company,
the Irondale, Bancroft and Ottawa Railway Company, and the Central

Counties Railway Company. Presented to the Legislature, 25th May, 1893.

{Printed.)

Analysis of Reports of Electoral Dictrict and Township Agricultural and

Horticultural Societies in Ontario for the year 1892. Presented to the

Legislature, 21st April, 1893. {Not printed.)
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No. 61.

:So. 62,

Report of the Master of Titles for the year 1892.

lature, 21st April. 1893. {Printed)

Presented to the Legis-

No. 63,

No. 64,

No. 65.

No. (jQ

No. 67

No. 68,

Return to an Address to His Honour the Lieutenant-Governor of the 12th day

of April, 1893, praying that he will cau.se to be laid before this House a

Return of the timber berths offered for sale at the sale of 13th October,

1892, and of the births then sold, including those sold bj' private contract

after the auction sale, with the area of each berth, the price per square

mile paid, the names of the several purchasers, the sums received on

account of purchase money, the date of the payment thereof and the sums

(if any) remaining unpaid on the 1st January, 1893, and shewing whether

any, and if so which of the said berths had been previously sold, and when
and to whom and for what price, and also for a return of a copy of the

advertisement and conditions of sale, and of the Order-in-Council authorizing

the sale. Presented to the Legislature, 24th April, 1893. Mr. Whitney.

{Printed.)

Return to an Order of the House of the 4th day of April, 1892, for a Return of

copies of all correspondence between the Commissioner of Crown Lauds, or

any officer of the Department of Crown Lands and George Paget and John
Regan, or either of them, on the subject of, or with reference to an action

i in the High Court of Justice, Queen's Bench Division, between F. J. Jones

plaintiff, and James Sharpe, Peter McDermott, George Paget and John

I

Regan defendants, which said action was tried, or partially tried, before the

Honourable Mr. Justice Rose at Hamilton, on the 2nd day of October,

1890, and settled by the parties thereto. Giving also, copies of all corres-

pondence between the said Commissioner, or any such officer, and any

other person or persons on the subject of or with reference to, the said

action. Presented to the Legislature, 24th April, 1893. Mr. Whitney.

{Not printed.)

Return to an Address to His Honour the Lieutenant-Governor of the first day

of April, 1892, praying that he will cause to be laid before this House
a copy of the Order in-Oouncil for the appointment of a Commissioner to

examine into the claims of the Township of Proton in respect of the Land
Improvement Fund, of the Commission used in pursuance thereof, and for

a statement in detail of all expenses incurred in respect of the enquiry and

report. Presented to the Legislature, 25th April. 1893. Mr. Meredith.

{Not printed.)

Copy of an Order-in-Council adopting the first agreement of submission to the

Arbitrators appointed for the settlement of the accounts between the Govern-

ment of the Dominion of Canada and the Governments of the Provinces of

Ontario and Quebec, and as between the said Provinces of Ontario and

Quebec. Presented to the Legislature, 26th April, 1893. (Printed.)

Regulations of the Provincial Board of Health, with respect to Cholera,

approved by Order-in-Council, dated 11th April, 1893. Presented to the

Legislature, 26th April, 1893. (Printed.)

Copy of an Order-in-Council approving of the Regulations respecting the sources

of supply and the place of storage of Ice intended for domestic use or

cooling purposes, adopted by the Provincial Board of Health. Presented

to the Legislature, 26th April, 1893. {Printed.)

Return in part, to an Order of the House of the eleventh day of April, 1892,

for a Return shewing by Townships the amount remaining unpaid on the



No,

3lst December last on lands sold, of (1) Crown Lands, (2) Common
School Lands, (3) Grammar School Lands, (-i) Railway Lands, and the

aggregate amount due in respect of each of the said classes of lands, dis-

tinguishin:^ the amounts due for principal and interest respectively.

Presented to the Legislature, 26th April, 1893. Mr. Meredith. (Printed )

69.. Report of the Commissioners for the Queen Victoria Xiasjara Falls Park.
Presented to the Legislature, 2Stli April, 1893. (Printed.)

No. 70

No. 71

No. 72..

No. 73..

No. 74

No. 75

CONTENTS OF PART IX.

Report of the University of Toronto for the year 1891-92, including the
Reports of the University and College Councils, together with the

Burs:ir's statement for the year 1892. Presented to the Legislature, 17th
May, 1893. {Printed.)

Return to an Order of the House of the eleventh ds.y of April, 1892, for a
Return shewing the number of bodies received by the Inspector of Anatomy,
during each of the pist five years from (1) Charitable Institutions

(2) Criminal Institutions and (3) all other sources in the Province. Shew-
ing also, the number of persons who hive died from natural causes in each
of the above named institutions during the same period, and the number
of the criminal class who had spent ten years or more in prison before

dying in prison, and the number of persons who during the .same period

have died at the hands of the executioner. Presented to the Legislature,

1st May, 1893. Mr. Meacham. (Printed.)

Return to an Order of the House of the ninth day of March, 1892, for a
Return, shewing the estimated quantity of Pine Timber now standing
upon the Crown domain of the Province and the estimated value thereof,

setting the same forth as far as practicable by a description, by number or

otherwise, of the beiths upon which the same is standing, and where the
territory has not been divided into timber berths, shewing the localities

as far as practicable, and also shewing the data upon which such estimates

are based, as far as practicable. Presented to the Legislature, 1st May, 1893.

Mr. Wood (Ha.^tings) {Printed)

Report of the Commission on Municipal Taxation. Presented to the Legislature,

oth May, 1893. (Printed.)

Return to an Address to His Honour the Lieutenant-Governor of the tsvelfth

day of April, 1893, praying that he will cause to be laid before this House
a Return of the names of the several purchasers of the timber berths dis-

posed of at the sale of October, 1890, and of the sales, if any, which were
not carried out, and of the amounts, if any, remaining unpaid on account

of the purchase money, if any, of such of lots and of a copy of the Order
in Council authorizing the sale and of the advertisement and conditions of

sale Presented to the Legislature, 4th May, 1893. Mr. Campbell
( A hjortia.

) ( Print ed.

)

Return from the Records of the several Elections to the Legislative Assembl}-,

in the Electoral District of the Citv of Toronto, of the Cjunty of Peel, and
the City of Toronto, since the General Election of 1890, shewing :

—
(1) The number of votes polled for each cindidate in each Electoral

District in which there <vas a CDntest. (2) The majority whereby each

successful candidate was returned. (3). The total number of votes polled

in each District. (4) The number of votes remaining unpolled. (5) The
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number of names ou the Voters' List in each District. (6) The population

of each District as shewn by the last census. Presented to the Legislature,

22nd May, 1893. (Printed.)

No. 76 . . Report of the Ontario Game and Fish Commission. Presented to the Legi.s-

lature, 11th May, 1893. (Printed.)

No. 77. . tteturn to an Order of the House of the third day of May, 1893, for a Return
of copies of all correspondence between the License Inspector of North
Brant, or other parties, and the License Department, of any member of the

Government, in connection with the application of William T. Jenkinson
for a tavern license in polling sub division No. 10, Brantford Township.
Presented to the Legislature, 8th May, 1893. ^Mr. McCleary.) (Not
printed.^

No. 78. . Return to an Order of the House of the nineteenth day of April, 1893, for a

Return shewing, separately for each County, the expenditure on coloniza-

tion, Government, or County Eoads and Bridges, by the Crown Lands
Department, in the Counties of Victoria, Peterborough, Hastings, Adding-

j

ton and Frontenac during the year 1892, with the location and amount

I

expended on each road and bridge, and giving the name of the overseer in

charge, and the amount received by such overseer, for his own services out

of each expenditure. Presented to the Legislature, 8th ^lay, 1893. Mr.
Wood (Hastings

)
(Printed.)

No. 79 . . Return to an Order of the House of the twenty-third day of March, 1892, for a

Return shewing amounts of defalcations made by the Treasurers of any of

the Municipalities in the Province of Ontario during the years 1871 to

1891, both inclusive. Shewing also, the amounts any of said municipalities

have lost during the same time for want of sufficient sureties being given

by said Treasurers, and also shewing the number of Commissions of

Enquiry into the finances of municipal corporations issued during said

j

years under Section 383 of the Municipal Ac";. Presented to the Legis-

!
lature, 9th May, lc93. Mv. Balfour. (Printed.)

No. 80. . Return to an order of the House of the nineteenth day of April, l.'^93, for a

Return of copies of all correspondence in connection with an application

for a new Bridge over York Branch River, between lots 20 and 21, in the

Township of Carlow, in the County of Hastings, during the year 1892,
and all papers or memoranda connected therewith. Presented to the Legis-

lature, 10th May, 1893. Mr. Wood (Hastings.) (Not printed.)

No. 81 . . Returns of all Fees and Emoluments received by the Registrars of Ontario for

I the year 1892, under the provisions of R.S.O. 1887. cap. 11-4, sec. 100,
' with which are contrasted receipts of the same nature in the years 1890

and 1891. Presented to the Legislature, r2th May, 1893. (Printed.)

No. 82.. Reports of the Poultry and Pet Stock Associations for the year 1S92. Pre-

sented to the Legislature, 12th May, 1893. (Printed.)

No. 83.., Report of the Bee-Keepers Association for the year IS;} 2. Presented to the

Legislature, 12th May, 1891. (Printed.)

No. 84. . Report of the Central Farmers' Institute for the year 1892. Presented to the

i Legislature, 12th May, 1893. (Printed.)
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No. 85 , . Report of the Bureau of Industries for the year 1892. Presented to the Legis-

lature, 12th May, 1893. (Printed.)

No. 86. . Return to an Order of the House of the fifth day of May, 1893, for a Return
from the Treasurer of the Medical Council, giving a detailed statement of

the sums paid to each member of the Medical Council during the past five

years, for travelling expenses and hotel accommodation while attending
Council and Committee meetings, and also of the details of the amount
not down in the financial returns for 1890, 1891 and 1892, under the
heading " Exjienses of Legislation." Presented to the Legislature, 12th
May, 1893. Mr. Waters. (Printed.)

No. 87. . Return to an Order of the House of the 10th day of May, 1893, for a Return
shewing the number of votes polled in favor of, and against, the Scott Act

! By-laws when last carried in the different Counties and Cities of this Pro-
vince. Also, the number of votes polled when the same Counties or Cities

repealed such By-laws, and including the vote in those Counties and Cities

where ihe By-laws, under this Act, did not pass. Presented to the Legis-
lature, 16th May, 1893. Mr. Gibson (Huron.) (Xot printed.)

No. 88. . Return to an Order of the House of the tenth day of ^lay, 1893, for a Return

I

of all convictions under the Liquor License Act in the Riding of North
j

Ontario during the years 1891 and 1892. Also, of all moneys paid to the
License Inspector for salary and expenses during said years, distinguishino'

the amounts paid for salary and the amounts paid for expenses. Also, of

the particulars of any fines which may have been remitted during said

years. Also, of the gross amounts of money received by the inspector in
his official capacity during said two years, and a detailed statement of the
amounts disbursed by him during the same time, shewing to whom and for

what such disbursements were made. Presented to the Legislature, 16th
May, 1893. Mr. Glendinning. (Not printed.)

No. 89 . . Statement of the amounts loaned to the Municipalities of the Province under
the Tile. Stone and Timber Act from 1st January. 1890, to 31st December
1892. Presented lo the Legislature, 19th May, 1893.

'

(Printed.)

No. 90 . . Report of the Secretary and Registrar of the Province for the year 1892. Pre-
sented to the Legislature, 19th May, 1893. (Printed.)

No. 91 . . Return to an Order of the House of the fifth day of May, 1893, for a Return of
copies of all correspondence between the Government and the License
Commissioners of the County of Dufferin, or any other parties, concerning
the resignation of the late License Inspector for the County, Mr. Anderson.
Also, for copies of all correspondence between the Government and the
said License Commissioners, or other parties, concerning the appointment
of the present Inspector, Mr. Dodds. Presented to the Legislature 19th
May, 1893. ^Ir. Barr (Duft-rin.) (Not printed.)

No. 92 . . Return to an Order of the House of the twenty-fourth dav of April, 1893 for a
Return giving, except that already brought down, the dates of all Crown
Timber Sales from 1871, as follows : The date of sale, the number and
extent of the difi'erent timber berths in square miles, and the prices
obtained at each such sale, per square mile. Presented to the Let^islature
22nd May, 1^93. Mr. Preston. (Printed.)

° '
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No. 93, Return to an Order of the House of the nineteenth day of May, 1893, for

a Eeturn shewing the number of petitions that have been presented to the

House during the present Sessi n asking for a plebiscite on the temper&nce

question from temperance societies, churches and municipal corporations,

giving the numbers from each in the order named. Also, shewing the

nnmbers fr:m each of the above-named bodies in favor of Provincial or

other Prohibition, respectively. And the number of Petitions in favor of

Bill (No. 70,) To prohibit the sale of intoxicating liquors by retail. Pre^

sented to the Legislature, 23rd May, 1893. Mr. Field. {Printed.)
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ANNUAL REPORT OF THE UNIVERSITY OF TORONTO, 1891-92.

To His Honor the Honorable George A. Kirkpatrick LL.D.,
Lieutenant-Governor of the Province of Ontario,

Visitor of the University of Toronto.

May it Please Your Honor :

The Chancellor, Vice-Ohancellor, and members of the Senate of the University of
Toronto, have the honor to present their report upon the condition and progress of the
University for the year 1891-92.

The following tabulated statement of the admission to degrees, and ad eundem statum,
and of the members who matriculated in the different Faculties from June, 1891, to June
1892, is submitted :

Law—
Matriculation n
Degree of LL.B 15
Degree of LL.D 3

Medicine—
Matriculation 47
Ad eundem statum, from the Oollege of Physicians and Surgeons 20
Ad eundem statum, from other Universities 5
Degree of M.B 60
Degree of M.D

, q

Arts—
Matriculation IO3
Ad eundem statum 4
Degree of B.A 101
Degree of M.A 9

Agriculture—
Degree of B.S.A 7

Dentistry—
Ad eundem statum, from the Royal College of Dental Surgeons 11
Degree of D.D.S

\ 11

Music—
Matriculation 2

Pharmacy—
Ad eundem, from the Ontario College of Pharmacy 25
Degree of Phm. B 23

Engineering—
Degree of C.E 2

During the year twelve hundred and sixty-three candidates were examined in the
different Faculties, as follows :

—

Faculty of Law 18
Faculty of Medicine ... 285
Faculty of Arts 907
Department of Agriculture 7 "

Department of Dentistry 16
Department of Music 3
Department of Pharmacy 25
Department of Engineering 2

1,263

Sgd. W. MULOCK,
University of Toronto, Vice-Chancellor.

January, ] 3th, 1893.
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ANNUAL REPORT OF THE COUNCIL OF THE UNIVERSITY OF TORONTO ^

1891-92.

To His Honor the Honorable George A. Kirkpatrick, LL.D.,
Lieutenant-Governor of the Province of Ontario,

Visitor of the University of Toronto.

May it Please Your Honor :

The Council of the University of Toronto beg leave to present to your Honor the

following report for the academic year, ending June 30th, 1892 :

In accordance with the provisions of the new University Act, the University Coun-

cil is now charged with the work of ingtruction in Arts. Liw and Medicine ; the subjects

in the Faculty of Arts being, however, restricted to Mathematics, Physics, Mineralogy

and Geology, Chemistry, Zoology, Botany, Phvsiology, History, Ethnology, Comparative

Philology, History of Philosophy, Logic and Metaphysics, Italian and Spanish, and Politi-

cal Science.

Under this arrangement the meaibers ot the teaching Faculties of Arts and Law
for the past session were as follows :

STAFF, 1891-92.

Faculty of Arts.

Physics—
Professor, James Loudon, M.A.
Demonstrator, W. J. Loudon, B.A.

Fellow, C. A. Chant, B.A.

Mathematics—
Professor, Alfred Baker, M.A.
Fellow, R. Henderson, B.A.

Fellow, J. F. Howard, B.A.

Chemidry—
Professor, William Herbert Pike, M.A., Ph.D.

Demonstrator, William Lash Miller, B.A., Ph.D.

Fellow, John Munro, B.A.

Biology—
Professor, R. Ramsay Wright, M.A., B.Sc.

Fellow, E. C. Jeffrey, B.A.

Physiologi/—
Lecturer, A. B. Macallum, B.A., M.B., Ph.D

Mineralogy and Geology—
Professor, Edward J. Chapman, Ph.D., LL.D.
Fellow, W. G. Miller, B.A.

History and Ethnology—
Professor, Sir Daniel Wilson, LL.D., F.R.S.E.

Comparative Philology—
Professor, Maurice Hutton, M.A.

4
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Political Economy and Constitutional History—
Professor, W. J. Ashley, M.A.
Fellow, J. M. McEvoy, B.A.

Philosophy—
Professor of Logic and Metaphysics, J. Mark Baldwin, M.A., Ph.D.

Professor of History of Philosophy, James Gibson Hume, M.A., Ph.D.

Fellow, F. Tracy, B.A.

Italian and Spanish—
Lecturer, W. H. Fraser, B.A,

Fellow, "\V. S. McLeay, B.A.

Faculty of Law.

Political Economy and Cotistitutional History—
Professor, W. J. Ashley, M.A.

Roman Laic, General Jurisprudence and History of English Lavj—
Professor, the Hon. William Proudfoot, late Justice of the Supreme Court of Judi-

cature for Ontario.

Constitutional and International Lav:—
Professor, the Hon. David MiUs, LL.B., Q.C., M.P.

Wrongs and their Remedies—
Honorary Lecturer, the Hon. Mr. Justice McMahon.

Constittctional Law—
Honorary Lecturer, the Hon. Edward Blake, M.A., LL.D., Q.C., M.P.

Ethics of Lavj—
Honorary Lecturer, the Hon. S. H. Blake, B.A., Q.O.

Civil Rights—
Honorary Lecturer, D'Altcn McCarthy, Q.C., M.P.

Municipal Institutions—
Honorary Lecturer, W. R. Meredith, LL.D., Q.C., M.P.P.

Criminal Jurisprudence—
Honorary Lecturer, Britton Bath Osier, LL.B., Q.C.

Commercial and Maratime Law—
Honorary Lecturer, Z. A. Lash, Q.C.

Equity Jurisprudence—
Honorary Lecturer, Charles Moss, Q.C.

Comparative Jurisprudence of Ontario and Quebec—
Honorary Lecturer, .J. J. Maclaren, LL.D., Q.C.

Of the above. Prof. Hume and Mr. W. L. Miller are new members who entered

on their duties in October, 189L
The following tables exhibit the numbers attending the Pass and Honor Lectures

in University subjects :

5
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Pass.

Subjects.
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The Council desires to call the attention of your Honor, especially to the unsatis-

factory condition of the departments of Chemistry and Mineralogy and Geology with

regard to lecture room and Laboratory accommodation and equipment. The work of the

Chemical Department is now carried on in the School of Practical Science, the Laboratory

accommodation of which is so insufficient that many of the art students are unable to gain

admittance, whilst the insufficiency of the lecture room is well shown by the following

extract from a petition of medical students, recently presented to the council :

"Every day many students who cannot find seats may be seen sitting on the steps of

the aisle or standing in the back of the room vainly trying to catch a glimpse of the

experiments being performed. At these lectures also may be seen, among those standing

and sitting, students trying to take notes with coats over their arms and hats in their

hands, for which places cannot be found in the cloak room. To avoid these unpleasant

positions, a wild rush for seats, to which all are equally entitled, daily occurs, and for

quite one-quarter of the hour a struggle is in process, in which, in a sense

'might is right', which is very unpleasant for us all, and more than once our professor

has refused to proceed with the lecture, and has dismissed the entire class, and thus we

have the loss of the lecture and of the hour's time."

Dr. Pike has also called attention to the unsatisfactory condition of the Chemical

Department, in a letter to the President of date December 22nd 1892, from which the

following extract was made :

"Last year a considerable number of students were altogether excluded from the

Laboratory in consequence of the want of room. The same class is excluded this

year.

"I have been compelled this year to divide another class, the second year of the Depart-

ment of Natural Science into two sections, so that each section gets only half the Labora-

tory tuition they ought to receive. This directly aiiects those studying for a specialist's

certificate who are included in the second year of the Department of Natural Science.

"Moreover, the crowded state of the Laboratory and the consequent unhealthy condi-

tion of the atmosphere are very trying alike to student and teacher, and give rise to con-

tinual complaint by the student.

"This year the classes in Elementary Chemistry have so far exceeded the capacity of

the lecture room, that, although we have provided separate tuition for upwards of 60 stu-

dents of the school of Practical Science who are entitled to the University lectures, the

remaining class cannot find even standing room at the lecture, and great disorder and

discomfort have resulted."

In view of the foregoing facts the Council expresses the hope that immediate steps

will be taken to pu?h on the erection of the new Chemical Laboratory.

The condition of the Department of Mineralogy and Geology is also in an extremely

unsatisfactory state as regards accommodation and equipment. At present the work of

the department is conducted in a part of the Biological building which was designed for

anatomical purposes, and as a consequence the lecture room is ill adapted for Professor

Chapman's uses, whilst the insufficiency of the Laboratory accommodation and equipment

is such that students get at present but a small proportion of the required instruction in

practical work. The work of instruction is further impeded by the want of a museum

for mineralogical and geological specimens. The sum derived from the insurance upon

the collection in the old museum, the contents of which were entirely destroyed at the

University fire, cannot be expended to any advantage, nor can donations of specimens from

friends of the University, be expected until proper accommodation is provided for such

purposes. Altogether the claims of this department, which are second to none in the

University, demand the immediate attention of the authorities, and the council accord-

ingly expresses the hope that this matter also will soon receive the consideration which

its importance demands.

As regards the character of the buildings required for the wants of the departments

of Chemistry and Mineralogy and Geology, the council is of opinion that plain but sub-

stantial brick structures should be erected, Lavish expenditure on such buildings is to

7
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be deprecated not only on account of the present state of University finances, but also on
account of the alterations and additions which increased numbers will render necessary at
some future day.

The members of the teaching staff in medicine for the last session were as follows :

STAFF 1891-92.

Faculty of Medicine.

Professor of Practical Surgery :

W. T. Aikins, M.D., Tor., LL.D.
Professor of Clinical Surgery :

L. McFarlane M.D., Tor.

Professor of Principles of Surgery :

I. H. Cameron, M.B. Tor.

Associate Professor of Principles of Surgery and Clinical Surgery :

G. A. Peters, M.B., Tor., F.R.O.S., Eng.
Professor of Principles and Practice of Medicine :

H. H. Wright, M.D., L.C.P. & S., CJ.C.

Professor of Clinical Medicine and Dermatology :

J. E. Graham, M.D., Tor., L.R.C P., Eng.
Associate Professor of Clinical Medicine :

A. McPhedran M.B., Tor.

Demonstrator of Clinical Medicine :

W. P. Caven M.B., Tor.

Professor of General and Surgical Anatomy :

J. H. Richardson, M.D , Tor., M.R.C.S., Eng.
Professor of Primary Anatomy :

M. H. Aikins, B.A., M.D., Tor., M.R.C.S., Eng.
Lecturer on Topographical Anatomy and Assistant Demonstrator of

Anatomy :

A. Primrose, M.B., Edin., and Tor., M.R.C.S., Eng.
Demonstrate r of Anatomy :

John Ferguson, M.A., M.D., Tor., L.F.P.S., Glas., L.R.C.P., Edin.

Assistant Demonstrators of Anatomy :

T. S. Cullen, M.B., Tor.

J. T. Fotheringham, B.A,, MB., Tor.

W. Harley Smith, B.A., M.B., Tor.

F. N. G. Starr, M.B.. Tor.

W. B. Thistle, M.D.
Professor of Gynecology :

Uzziel Ogden, M.D.
Professor of Mfdical Juris prudence :

W. W. Ogden, M.D.
Professor of Sanitary Science :

W. Oldright, M.A., M.D , Tor.

Professor of Ophthalmology and Otology :

R. A. Reeve, B.A.,"" M.D. Tor.

Clinical Lecturer in Ophthalmology and Otology :

G. H. Burnham, M.D., Tor., F.R.O.S., Edin., M.R.C.S., Eng.

Professor of Obstetrics :

A. H. Wright, B.A., M.D., Tor., M.R.C.S., Eng.

Professor of Biology :

R. Ramsay Wright, M.A., B.Sc, Edin.

Professor of Physiology :

A. B. Macalluni, B.A., M.B., Tor., Ph.D., Johns Hopkins.
Demonstrator of Practical Biology :

Thomas McKenzie, B.A., M.B., Tor.
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Pi'ofessor of Chemistry :

W. H. Pike, M.A., Ph.D.

Professor of Applied Chemistry :

W. H. Ellis, M.A., KB., Tor.

Professor of Physics :

James Loudon, M.A.
Demonstratoi- of Physics :

^V. J. Loudon, B.A.

Lecturer in Physics :

A. C. McKay, B.A.
Professor of Medical Psychology :

Daniel Clark, M.D., Tor.

Lecturer in Laryngology and Rhinologv

:

George R. McDonagh, M.D., for., L.R.C.P., Lond.

Professor of Pharmacology and Therapeutics :

James M. McCallum, B.A., :\LD.

Demonstrator of Materia Medica and Pharmacy :

O. R. Avison, M.D.
Professor of Pathology :

John Caven, B.A., M.D., L.R.O.P.. Lond.

The total number of medical students in attendance during the session was 286, of

whom 86 belonged to the first year, 73 to the second, 69 to the third, and 58 to the

fourth.

With the end of the session, the term of all instructors in purely medical subjects

ceased, and a reorganization of the staff was effected. Under the new scheme, the whole

cost of maintaining the Medical Faculty is met by the fees received from medical

students. The Arts Faculty will provide all the instruction required by medical students

in chemistry, physics, biology and physiology, but the fees paid therefor will go into the

general funds of the University. Excluding these fees, it is estimated that the amount
available for the maintenannce of the Faculty during the next session will be about

^22,000.00, of which 40 per cent. (•?8,800) will be devoted to working expenses and 60

per cent. ($13,200) to salaries.

In order to secure more efiective teaching in anatomy and pathology, two of the

professors, namely, the Associate Professor of Anatomy and the Professor of Pathology,

have been engaged to devote their time mainly to the work of instruction. For these

services they are each guaranteed a salary of SI, 500 a year, whilst the remaining pro-

fessors are to receive amounts varying from about 8300 to 8750. Of the other instruc-

tors, the lecturers are to be paid at the rale of from ^3 to .85 per lecture, and the demon-
strators and assistant-demonstrators amounts varying from .$50 to $150 per annum.

Concurrently with the reorganization of the Faculty, a successful efibrt was made
to obtain better facilities for clinical teaching at the Toronto General Hospital. In this

connection, the object has been to arrange for continuous service throughout the year of

the medical and surgical representatives of the Faculty on the hospital stafi", and also the

appointment of assistants to the chief physicians and surgeons, with a view not only to

gecure better instruction for the students, but to bring about an improvement in the

(jreatment of patients.

A prominent feature of University life which has grown out of the increasing num-
bers of students, is the existence of a multiplicity of societies, amongst which may be

mentioned : The Literary and Scientific Society, the Women's Literary Society, the Uni-

versity College Glee Club, the Modern Language Olub, the Classical Association, the

Mathematical and Physical Society, the Natural Science Association, the various class

societies and the several athletic clubs. The meetings of these societies are, for the most
part, now held in the lecture-rooms of the main University building. It would be a

great advantage both to the students and the Faculty if the proposed Students' Union
were available for such meetings, and the Council accordingly expresses the hope that

9
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the erection of the building in question will be undertaken at an earlj day. The cost of
this impx-ovement, already partially constructed in connection with the Gymnasium build-
ing, will be about $7,000.

J. LOUDON,
President.

University of Toronto,
December, 1892.

ANNUAL REPORT OF THE COUNCIL OF UNIVERSITY COLLEGE, 1891-92

To His Honor, the Honorable George A. Kirkpatrick, LL.D.,
Lieutenant-Governor of the Province of Ontario,

Visitor to University College.

May it please Your Honor :

The President and Council of University College beg leave to present to your Honor
the following report for the Academic year ending January 30, 1892 :

By a provision of the University Act, which took effect by a proclamation of the
Lieutenant-Governor in Council, on November 12, 1890, the work of instruction assigned
under the Confederation scheme to University College is now restricted to the depart-
ments of Greek, Latin, French, German, English, Oriental Languages, Moral Philosophy
and Ancient History. Under this arrangement the staff for the past session was composed
of the following :

STAFF, 1891-92.

President, Sir Daniel Wilson, LL.D., F.R.S.E.

Greek—
Professor, Maurice Hutton, M.A.
Lecturer, H. Rushton Fairclough, M.A.

Latin—
Lecturer, William Dale, M.A.
Lecturer, W. S. Milner, B.A.
Fellow, R. J. Bonner, B.A.

English—
Professor, W. J. Alexander, B.A., Ph.D.
Lecturer, David R. Keys, M.A.

German—
Lecturer, W. H. VanderSmissen, M.A.
Lecturer, G. H. Needier, B.A., Ph.D.
Fellow, A. M. Stewart, B.A.

French—
Lecturer, John Squair, B.A.
Lecturer, John Home Cameron, B.A.
Fellow, W. C. P. Bremner, B.A.

Oriental Languages—
Professor, J. F. McCurdy, Ph.D.
Fellow, D. W. McGee, B.A.

Ethics—
Professor, James Gibson Hume, M.A., Ph.D.
Fellow, F. Tracy, B.A.

Amongst the above are three lecturers, Messrs. Milner, Cameron and Needier, who
have been added to the staff on account of the large numbers in the classes in Latin,

French and German. The assistance thereby rendered has been found to be of very great

10
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benefit, but even with these additions it is doubtful, in view of the still increasing

numbers in these classes, if the work can be fairly overtaken without further assistance

at an early day.

In the new Act it is further provided that students attending lectures in the a^ove

or other arts departments of University study sh ill, if not enrolled elsewhere, be enrolled

in University College. The numbers registered in accordance with this regulation,

together with others taking full or partial courses in University College, were as follows :
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[JNIVERSITY OF TORONTO.

Bursar's Statement shewing capital invested and Income derivable therefrom as at 30th

June, 1892.

Debentures

Mortgages on real estate

Land sold—Balances

Bank stock

City payment

Rents

Investments.

Rents University Park

Rents allowance by Medical Faculty for use of part of the Biological
Building

Also share of Maintenance

Fees University and College, say . .

.

" deeds, etc

Interest on advance to U. C. College

372,156 27

645,984 41

36,043 59

350 00

Income.

20,052 87

37,880 33

2,000 96

24 50

6,000 00

3,493 00

8,300 00

1,200 OO

700 OO

35,575 00

50 00

2,679 58

117,956 24

J. E. BERKELEY SMITH,
Bursar.

Bursar's Office,

Toronto, July 2nd, 1892.

13
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1,893

35

2,800

00

5,650

00

3,525

00

6,525

00

4,929

00

3,800
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UNIVERSITY OF TORONTO.

Dr. Cr.

Xo. IS—Suspense Account :

—

Balance 30th June, 1891
Transferred to loans, loss sale G. T. Jackson farm

do do M. Hammill farm .

do do K. Oliver, farm
Balance 30th June, 1892

Ko. 19—Deposits :
—

Balance 30th June, 1891
Peter Coutts, deposit account, interest purchase of farm, 16, 14, Luther

.

Transferred to interest on loans re Peter Coutts
do loans re Peter Coutts

No. 20—Residence Extension Fund :
—

Balance 30th June, 1891
Sir Daniel Wilson, subscription
Transferred from interest on bank balances

Balance SOih June. 1^92

S c.

2,400 00

2,400 00

200 00
100 00

300 00

S e.

400 00
705 00
400 00
895 00

2,400 00

200 00
100 00

300 00

Xo. 21—Library Insurance Fund :

—

Balance 30th June, 1891 .

.

Transferred from interest on bank balances
Transferred to Library Restoration Fund ....

Balance 30th June, 1892

No. 22—Geological Museum Specimens :

—

Amount transferred from Museum Restoration Fund

.

Geo. L, English & Co., specimens
Walter R. Billings, fossils

Robinson & Heath, express on specimens
Balance 30th June, 1892

Jfo. 23—Ethnological Museum Fittings :

—

Transferred from Museum Restoration Fund

.

Wagner, Zeidler & Co. , fittings . . .

Transferred to Museum Restoration Fund . .

.

No. 24—Students' Fund and Gymnasium :

—

Balance 30th June, 1891
Transferred from University Fees

do do interest on bank balances
Balance 30th June, 1892 ,

No. 25—Starr Bequest :

—

Balance 30th June, 1891
D. Duncanson, rent of farm
Rowsell & Hutchison, gold medal

Balance 30th June, 1892.

.

584 44
100 00
23 38

707 82

52,333 33
2,000 00

54,333 33

250 00

250 00

1,280 00

1,280 00

1,479 77
679 00
59 20

2,217 97

1,659 54
70 00

1,729 54

707 82

707 82

7,271 29
47,062 04

54,333 33

116 75
50 00
2 10
81 15

250 00

1,278 00
2 00

1,280 00

2,217 97

2,217 97

30 17
1,699 37

1,729 54
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UNIVERSITY OF TO'RO'iiiTO.—Continued.

Dr. Cr.

No. 26—Lyle Oriental Medal :—
Balance 30th June, 1891
Transferred from interest on debentures
Rowsell & Hutchison, medal

Balance 30th June, 1892

No. 27—Blake Matriculation Scholaiship :—

Balance 30th June, 1891
Hon. Edward Blake, instalments
Transferred from interest on bank balances
Balance 30th June, 1892

No. 28—Blake Scholarship :—
Balance 30th June, 1891
Transferred from interest on debentures
J. A. McLean, amount of scholarship .

.

J. D. Phillips do
Balance 30th June, 1892

130 00
8 50

138 50

1,000 00
9,000 00
246 00

10,246 00

No. 29—Blake S'cholarship (Political Science) :
—

Balance 30th June, 1891
Transferred from interest on debentures
D. C. Ross, amount of Scholarship
E. B. Home do

Balance 30th June, 1892

1,250 00
100 00

1,350 00

2,500 00
150 00

2,650 00

No. 30—Bankers' Scholarship :

—

Balance 30th June, 1891 . . . . •.

Transferred from interest on debentures
S. J. McLean, amount of Scholarship . .

Balance 30th June, 1892

No. 31—Ramsay Scholarship :
—

Balance 60th June, 1891
Transferred from interest on debentures
C. A. Stewart, amount of Scholarship
J. H. Rodd do do

Balance 30th June, 1892

No. 32- -Wm. Mulock Scholarship :

—

Balance 30th June, 1891
Transferred from interest on debentures
F. B. Hellens, amount of Scholarship (Classics)
W. Gillespie, do (Mathematics).

Balance 30th June, 1892

1,200 00
70 00

1,270 00

1,069 42

No. 33—Mary Mulock Scholarship :
—

Balance 30th June, 1891
Transferred from interest on debentures
Amount of H. G. Crocker, cheques cancelled, not called for.

Miss J. Street, amount of Scholarship
Balance 30th June, 1892

S s.

8 50
130 00

138 50

10,246 00

10,246 00

50 00
50 00

1,250 00

1,350 00

75 00
75 00

2, .500 00

2,650 00

70 00
1,200 00

1,270 00

1,009 42
60 00

2,000 00
120 00

!

30 00
30 00

1,009 42

1,069 42

60 00
60 00

2,000 00

2,120 00 ' 2,120 00

120 OO
2,554 00

2,674 00 2,674 00
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UNIVERSITY OF TORO^^TO.—Continued.

Dr.

No. 34—Macdonald Bursary :
—

Balance 30th June", 1891
W. B. Lane, amount of Scholarship
Transferred to John Macdonald's Scholarship

No. 85— J'lhn Macdonald Scholarship :

—

Amount transferred from Macdonald Bursary
Executors of late Hon, .John Macdonald
Transferred from interest on debentures

Balance 30th June, 1892

S c.
i

1,000 00 ;

.50 00
950 00

No. 36 —Prince of Wales' Scholarship :
—

Balance 30th June, 1891

Amount of H. G. Crocker, cheque cancelled, not called for.

Amount transferred from interest on debentures
Miss M. O'Rourke, amount of Scholarship

Balance 30th June, 1892

No. 37- -Physics Scholarship :

—

Balance 30th June, 1891
Transferred from interest on debentures .

J. C. McLennan, amount of Scholarship

.

G. F. Hull do
Balance 30th June, 1892

No. 38— Julius Rossin Scholarship :

—

Balance 30th June, 1891
Transferred from interest on debentures.
O. P. Edgar, amount of Scholarship

Balance 30th June, 1892

No. 39 —Moss Scholarship :
—

Balaace 30th June, 1891
Transferred from interest on debentures.
J. H. Brown, anioiiut of Scholarship

Balance SOth June, 1892

No. 40—Daniel Wilson Sch )larship :
—

Balance 30th June, 1891
Transferred from interest on debentures
A. D. Chambers, amount of Scholarship (Chemistry and Mineralogy)
W. A. Parks, do (Natural Sciences)

Balance 30th June, 1892

No. 41—George Brown Scholarship :

—

Balance 30th June, 1S91
Amount of S. B. Leacock, cheques cancelled, not called for

.

Transferred from interest on dcjbentures

H. S. McKellar, amount of Scholarship
Balance 30th June. 1892

1,000 00

950 00
1,000 00

80 00

2,030 00

1,000 00

2 030 00

2,030 00

900 00
50 00
50 00

1,000 00

2,350 00
145 00

50 00
950 00

1,000 00

2,495 00

1,000 00
60 00

100 00
45 00

2,350 00

2,495 00

60 00
1,000 00

1,060 00
I

1,060 00

2,000 00 i

120 00
120 00

2,000 00

2,120 00

2.120 00
120 00

2,120 00

No. 42—George Brown, Medical Scholarship :
—

Dr. Barbour, per Sir Daniel Wilson
Transferred from interest on debentures

Balance 30th June, 1892

1,C54 82
60 00
60 00

2,120 00

60 00
60 '

2,000 00

2,120 00

1,174 82

5,055 56
24 44

60 00
1,114 .^2

5,080 00

1,174 82

5,080 00

5,080 00

Bursar's Office,

Toronto, 2nd July, 1892.

J. E. BERKELEY SMITH,
Bursar.
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UNIVERSITY OF TORONTO.

The Bursar's Statement of Cash Balances as at 30th June, 1892.

Account. Cr.

Cash
Bank of Commerce

do Medical Faculty
Capital Acct
Income Acct
Abnormal Receipts
Medical Faculty Acct
Medical Faculty Surplus Acct
Contingent Fund
Suspense Acct
Library Building
Library Insurance Fund ....

Museum Restoration Fund
Geological Museum Specimens
University Ckib and Gymnasium
Students' Fund and Gymnasium . .

.

Residence Extension Fund
Bacteriological Laboratory Acct
Biological Laboratory Students' Apps. Fund
Pathological Laboratory
Vicp- Chancellor's Special Account
Ri-tirement Funds
Starr Bequest
Lyle Oriental Medal
Blake Matriculation Scholarship
do Scholarship
do do (Political Science)

Bankers' Scholarship

67 17
283,021 05

793 11
I

Ramsay
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APPENDIX A.—UNIVERSITY OF TORONTO.

The Bursar's Statement of Receipts and Expenditure on Account of Investments

for Upper Canada College for the Tear ending 30th June, 1892, subsequently

transferred to the University of Toronto.

Receipts.

Balance 30th June, 1891 70,272 00

Loan on mortgage, real

estate, repaid S10,422 33
Amount transferred from

deposits re W. H. Ru-
dolph loan .. 222 00

, 10,644 33

Purchase money, sales of

land 767 90
Amount transferred from

deposits re J. H. and
D. J. Riley sale 40 00

Amount of expenditure on new build-
ing site account

Amount of expenditure on new bviild-

ing account

Amount standing at Dr. of gratuities
account

36,882 14

290,931 11

4,400 00

807 90

Debentures redeemed

—

Township of Sandwich

TQburyWest
" Lennox and

Addington

110 00
100 00
225 00
100 OOj

118 75!

2,000 00

Balance 30th June, 1892

2,653 75

247,834 37

$332,213 25 §332,213 25

Bursar's Office,

Toronto, 2nd July, 1892.

J. E. BERKELEY SMITH,
Bursar.
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APPENDIX D.—UNIVERSITY OF TORONTO.

The Bursak's Statement of Receipts and Expenditure on Insurances re Mortgages

Upper Canada College, for the year ending 30th June, 1892.

Receipts.

W. E. Adams
John Nightingale
K. McNichol
T. Smyllie
J. Lament
Transferred from Deposits re W. H.

Rudolph

Excess of Expenditure over Receipts
transferred to Income Account,
Appendix '' B."
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RETURN
To an Order passed by the Legislative Assembly on the 11th day of April, 1S92,

for a Return shewing the number of bodies received by the Inspector of

Anatomy during each of the past five years from (1) Charitable Institutions

,

(2) Criminal Institutions and (8) all other sources in the Province. Shewing

also, the number of persons who have died from natural causes in each of

the above named institutions during the same period, and the number of the

criminal class who had spent ten years or more in prison before dying in

prison, and the number of persons who, during the same period, have died

at the hands of the executioner.

J. M. GIBSON,

Secretary.

Provincial Secretary's Office,

Toronto, 28th April, 1893.
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RETURN

Shewing the Dumber of bodies received by the Inspector of Anatomy in each of the past

five years (1887-1891), from (1) Charitable Institutions; (2) Criminal Institutions;

(3) other sources. Also, the number of persons who have died from natural causes

in these institutions during the same period ; the number who have spent ten years

in prison before death, and the number who have died at the hands of the ex«cutioner.

SCHEDULE.

No, of bodies received by Inspector of Anatomy

" dying in Charitable and Criminal Institutions

" over ten years in gaol, and of those who have been executed

Pages.

Statement shewing the number of bodies received by the Inspector of Anatomy during

each of the past five years, (1887-91), from (1) Charitable Institutions
; (2) Criminal

Institutions
; (3) all other sources in the Province.

From (1) Charitable Institutions

"
(2) Criminal Institutions.

.

" (3) All other sources

Number of bodies received by the Inspector

of Anatomy in

36

1887. 1888. 1889. 1890. 1891

40

10

1

48

8

1

31

6

1

34

4

1
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Statement shewing the number of persons who have died from natural causes in the (1)

Charitable Institutions and (2) Criminal Institutions of the Province during each

of the past five years (1887-91).
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RETURN
Called for by Resolution of the House of Assembly on the 9th of March, 1892

showing the estimated quantity of Pine Timber now standing upon the Crown
domain of the Province and the estimated value thereof, setting the same

forth as far as practicable by a description by number or otherwise of the

berths upon which the same is standing, and where the territory has not been

divided into timber berths, showing the localities as far as practicable, and

showing the data upon which such estimates are based as far as practicable

By command,

J. M. GIBSON,
Secretary.

Provincial Secretary's Office,

Toronto, May 1st, 1893.

(72).
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RETURN

Called for by Resolution of the House of Assembly oa the 9th of March, 1892, showing

the estimated quantity of Pine Timber now standing upon the Crown domain of the

Province and the estimated value thereof, setting the same forth as far as practicable

by a description by number or otherwise, of the berths upon which the same is stand-

ing, and where the territory has not been divided into timber berths showing the

localities as far as practicable and shewing data upon which such estimates are based

as far as practiable.

Estimated Quantity.

No estimate has been made of the quantity of pine timber standing on the whole

Crown domain. There is a great stretch of territory lying north of the 4Sth parallel of

latitude and the northern limit of Ontario, and between 85 west longitude and the easterly

limit of the disputed territory in respect of which no estimate has been made at all, con-

taining 89,000 square miles or thereabouts, much of which it is known is not pine-bearing,

but other portions are, and as to some other parts there is no information. What has been

done is to take certf.in areas known to be pine bearing and apply a reasonable estimate

to them, as below :

West of the Ottawa River and north-west of the limits

sold in 1872, between 80 and 85 W. longitude and extend-

ing north to the 48th parallel of latitude 24,000 Square miles.

Between Ottawa agency and sale of 1881 in the Nipissing

District .

.

410

24,410 "

To this area an average of one million feet board measure

to the mile was applied 24,410,000,000 feet B. M.
Colonel Dennis, late Deputy Minister of the Interior,

estimated the timber in the disputed territory at 26_,000,000,000 "

50,410,000,000

There is now subject to license in Ontario about 20,000

square miles, which has been estimated to contain half a

million feet to the mile, equalling 10,000,000,000 "

This gives a total on the territory estimated of 60,410,000,000 "

exclusive of the territory of which no attempt at an estimate

has been made, as above stated.

Yalue.

The bonus value of 50,410,000,000 feet at SI. 50 a thou-

sand, fquals .$75,615,000 00
The dues upon this at 81 a thousand 50,410,000 00

8126,025,000 00
Add for duty on 10,000,000,000 feet estimated onlicensed

lands at 81 a thou?and .$10,000,000 00

$136,025,000 00
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Locality.

The locality where the timber estimated is to be found is, so far as the unlicensed
territory is concerned, west of the Ottawa River and north-west of the limits sold in 1872,
between 80 and 85 W. longitude and extending north to 48th parallel of latitude, 24,000
square miles. The berths, townships and localities subject to license are shown in detail

on the attached statements.

Data.

The estimate was made in 1887 by the officers of the Department of Crown Lands
after consultation. The territory north of that sold in 1872 had been penetrated in a
great many directions by surveyors, forest rangers, timber explorers, mining explorers,

and others, who from time to time had stated to officers of the Department and through
the papers, the localities in which they had seen pine timber to a sufficient extent to war-
rant the region estimated being classed as pine bearing, and a reasonable average was
applied to that area, so as to give a rough estimate of the quantity of pine which it was
expected would be there, subject of course to some variations and to decrease through
destruction by fire. The estimate put upon the territory is not a high one, one million

feet to the mile, which is about three average trees to the acre. It is not of course con-

sidered that all the territory is timbered, but the average put upon it is thought to be a

reasonable one. The estimate of the disputed territory is that given by Mr. J. Stoughton
Dennis, late Deputy Minister of the Interior, who no doubt based his opinion on what he
had seen and heard from others who had been through portions of it, analogous data to

that applied to the older parts of the Province. The tottl estimate for the Province
leaves out of account 89,000 square miles, not because there is no timber on it, for reports

warrant the belief that at different points there is a good deal of timber, but because no
such exploration or examination has been made by anybody as would warrant the forma-
tion of any opinion as to what it would produce.

Since this estimate was made, there has become payable to the Department for tim-

ber cut on territory under license, from 1887 to 1892 inclusive, four millions and a
quarter of dollars or thereabouts, the equivalent of 4,250,000,000 feet board measure of

timber, which would still leave on the licensed territory 5,750,000,000 feet B. M., but it

is believed that this estimate is considerably below what the licensed area will produce,

and the 10,000,000,000 feet B. M. estimated as on territory subject to license in 1887 was
much below the quantity then on this territory. From the 26,000,000,000 feet B. M.
estimated by Colonel Dennis as being on the disputed territory, there must be deducted
about 122,000,000 feet B. M. cut under authority of the Department since 1884, and the

additional quantity cut in that territory under authority of the Government of Canada^
as to which we have no satisfactory data.

Some explorations and estimates have been made for the different sales, and some
exploring, estimating and exploratory surveying have been done in the disputed territory

since the sale of 1 890 not affected by the sale, but no explorations of a general character

have been made in that territory upon which an estimate could be founded. The general

statement of Colonel Dennis made prior to 1887 was, as before stated, incorporated with

the partial and rough estimate made in 1887 and afterwards used in the House by the

late and present Commissioners and Treasurer Ross.

As to the quantities remaining on berths upon which operations have for many
or few years been carried on, the Department is not in possession of data to warrant a

definite estimate as to particular berths. The changes caused by cutting and fire and
those caused by growth from year to year would make it impossible for the Department
to express even an opinion beyond that already given.

Department of Crown Lands,
Toronto, May 1st, 1893.

AUBREY WHITE,
Assistant Commissioner^



56 Victoria. Sessional Papers (No. 72). A. 189

WESTERN AGEXOY.

Bertus and Localities Subject to License.

{The numbered Berths are those on the north shore of Lake Huron.)

Berth No. 2, noith shore, lake Huron.
u -1.9 «' "

*• -"J

Severn Islands.

Islands in Severn river.

Township of Matchedash.
" Morrison.
" Muskoka.
" Eidout
" Eyde.
" Draper.
•' Vespra.
" Tiny.
" North Orillia.

" Sherbourne.
" Wood.
" Baxter.
" Gibson.
" Harrison
" Burton.
" Brown.
" Wallbridge.
" McKenzie.
" Ferrie.

Berth No. 60.

4-1:.

6L
4L
49.

45.

82.

Township of Hagerman.
" Wilson.
•' Chapman.

Muskoka river.

Township of Gibson.

Berth No. 123.

129.

130.

Township of Baldwin.
" Shakespeare.
" HuUam.
•* May.
" Salter.
" Merritt.
" Tennyson.
" Spragge.
" Shedden.

Berth No. 106.

105.

101.

100.

192.

Township of Chatfey.

Cardwell.
" Franklin.
" Brunei.
" Muskoka.
" Armour.
" Draper.
" Stephenson.
" Macaulay.
" McLean.

Chaffev. '

" Watt.

"

" Stisted.
" Oakley.

Croft.
" Eyerson.
" Conger.
'• Freeman.
" Christie.

McKellar.
" Ferguson.

Mcbougall.
* " Foley.

" Shawenegan.
" Carling.
" Monteith.
" Foley.

Dill.

Berth No. 68.

Township of Walters.
" Louise.
" Drury.
" McConkey.
" Hardy.
'• ^[achar.
" Lount.
" Mowat.
« BJair.
" Pringle.
" Gurd.
" Franklin.
«' Wood.
" Medora.
" Oakley.
" Machar.
« Foley.
« Field.
" Nipissing.
" Himsworth.
" Fairbank.
" Cascaden.
" Springer and OaldwelL
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WESTERN AGENCY.—Continued.

Township of Perry.
" Plummer apd Plummer Add.
" Eose.
" Kirkwood.
" Lefroy.
" Montgomery.
" McMurrich.
" Monck.
" Stisted.
" Patterson.
" Badgerow.

Berth No. 8.

16.

37. .

Township of Morrison.
" Laurier.
" Mowat.
" Blair.
" McLean.
" Shawenegan.
" Ridout.
" Sherbourne.
" Hindon.
" Patten and Thompson.
" Thompson, Part of.
" Bright.
" Bright, additional.

Day.
Blind river, Berth No. 2.

'< (( 1

Township of Cobden.
" Striker.
" Rutherford.

Berth No. 3.

Township of Laurier.
" Springer.

Gurd.
" Himsworth.
" Machar.
" Oakley.

Berth No. 163.

151.

11.
"

20.

Township of Raller.
" Mowat.

Blair.

Berth No. 188.

Township of Himsworth.
" Patterson.

Gurd.
" Nipissing.
" Humphrey.
" Medora.

Berth No. 26.

Township of McKim.
Berth No. 118.

Township of Macaulay.

Watt.
" Chaffey.
" Stephenson.
" Brunei,
" Conger.
" Humphrey.
" Sinclair.
" Bethune.
» Proudfoot.

Berth No. 124.

Township of Machar.
Berth No. 90.

69.

Township of Digby.
" Laxton.

Mills.

Berth No. 169.

Township of Greenock.
" McConkey.

Mills.

Berth No. 98.

Town.ship of Nairn.

Trill.
" Ermatinger.
" Monteith.
" Christie.
" Spence.
" Ferguson.
" McKellar.
" Hagerman.
" Armour.
" Dalton.

Digby.
" Garden.
" Rama.
*' Anson.

Berth No. 112.

Township of Proudfoot.
" Patterson.
*' Sinclair.
" Neelon.

Berth No. 16.

22.

Township of Patterson
" Gurd.
" Laurier.
" Nipissing.
" Himsworth.
'• Bayside.

Berth No. 4.

Township of McMahon.
Berth No. 111.
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WESTERN AGENCY.—Continued.

Township of Gough.
Berth No. 120.

" 156.

Township of Stisted.
" Hager.
" Aurey,

Berth No. 6.

15.

Township of Wells.

Gould.
" Houghton.
" Kirkpatrick.

Berth No. 113.

Township of Galbraith.
" Joley.
" Sinclair.
'* McMurrich.

Hardy.
Berth No. 75.

83.

Township of Brunei.

Morin.
" Macaulay.
•* Gladstone.

Berth No. 35.

120.

32.

40.

" 46.

Township of Dryden.
" Creighton.
" Esten.

Chaffey.
" Perry.
" Patterson.

Berth No. 157.

162.

167,

175.

Township of Parkinson.
Berth No. 131.

" 132.

138.

142.

143.

149.

161.

Township of Scarfe.

Otter.

Day.
Berth No. 25.

27.

Township of Burpee.
" Muskoka.
" McLean,

Township
Berth No.
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WESTERN AGE^OY.—Continued.

Korah.
Franklin.

Muskoka.
Big Win Island.

Township of Humphrey.
" Morrison.

Berth No. 1G8.

Round Island.

Township of Cardwell.
" Draper.
" Strong.
" Muskoka.
" Mills.

" Digby.
« Proudfoot.
" Rutherford.

Sandy Bay, lake Huron.

Township of Rutherford.
" Cardwell.
" McOonkey.
" Rama.
" Tarenlons.
" Pringle.
" Joley.
«' Chaffey.
" McLean.
" .Stephenson.

Berth No. 52.

Township of Stisted.

Phillip Edward, Island.

Berth No. 139.

Township of Blezzard.
" Garson.

Berth No. 48.

" 160.

Township of Patton.
" Burpee.
*' Cardwell.
" Grassett.

Berth No. 59.

Township of Lome.
** Morrison.

St. Joseph's Island.

Township of Morrison
" Watt.
" Foley.
" Brunei.
" Denison.
** Conger.
" Oowper.
•« Mills.
" Prince.
" Rama.
" Rutherford.
« Coffin.

Township of McKinnon.
Chatiey.

St. Joseph's Island.

Township of Morrison.

Berth Ko. 3.

Township of Lount.
" McLean.

Gibson.
" Garden.

Hudson's Bay location.

Brunei.

St. Joseph's Island.

Nightingale.

Township of Biggar.

Stisted.
" Chaffey.
" Ballantyne.
" Shawenegan.
" Bishop.
" Perry.

Sandy Island, lake Nipissing.

Township of Carrisby.
" Hunter.
" McLauchlin.
" Livingston.
" Pentland.
<' Wilkes.
" Chisholm.
» Watt.
'* Biggar.
« Wilkes.
'* Shawenegan.
" McMurrich.

Chaffey.

Berth No. 5.

8.

Township of Chaffey.
" Foley.
•' Perry.
" Ballantyne.
'* Livingston.
" McClintock.

Butt.
" Devine.
" Hunter.
•' Hindon.
" Ridout.
" Macaulay.

Chaffey.
" Brunei.
" Hindon.
« Ballantyne.
" Livingston.
" Perry.

Rainy river.

8



56 Victoria. Sessional Papers (Xo. 72). A. 1893

WESTERN AGENOY.—Continued.

Township
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BELLE S'lLLE AGENCY.—Continued.

Township of Glamorgan.
" Harvey.
" Cavendish.
•' Sheffield.
" Kaladar.
" Elzevir.
" Anglesea.
" Grimsthorpe.
" Portland.
" Barrie.
" Harvey.
" Galway.
" Minden,
" Seymour.
" Kennebec.
" Snowden.
" Galway.
" Lutterworth.
*• Belmont and Marmora.
" Bfimont.
" Harvey.
" Brighton.
" Anglesea.
" Sheffield.
" Belmont,
« Cashel.
" Chandos.
" Lutterworth.
" Somerville.
" Monmouth.
" Loughboro'.
" Bedford.
" Belmont.
" Fenelon.
" Dummer.
" Somerville,
" Sherbourne.
*' Glamorgan.
" Somerville.
" Lutterworth.
'• Belmont.
" Marmora.
" Somerville.
" Harvey.
" Methuen.
" Glamorgan.
" Lutterworth.
" Snowden.
" Harvey.
" Somerville.
" Sherbourne.
" Dummer.
" Smith.
" Duro.
'* Harvey.

Township of Wollaston.
" Methuen.
" Effingham.
" Abing^ r.

" Anglesea.
'• Tudor.
" Chandos.
'• Lutterworth.
" Bedford.
" Brighton.
" Sherbourne.
" Anstruther.
" Burleigh.
" Marmora.
" Tudor.
'' Faraday.
" Herschel.
" Hinchinbrooke.
" Kaladar.
" Hungerford.
" Dungannon.
" Limerick.
" Anglesea.
" Kennebec.

Sheffield.
" Elzevir.
" Grimsthorpe.
" Cashel.
" Cardiff
" M thuen.
" Lake.
" Belmont.
" Burleigh.
" Dummer.
" Harvey.
" Dummer.
" Kaladar.
" Harvey.
" Tudor.
" Hungerford.
" Abinger,
'• Elzevir.
" Somerville.
" Sherbourne.
" Elzevir.
" Smith.
" Sherbourne.
•• Lutterworth
" Methuen.
«' Wollaston.
" Lax ton.
" Sherbourne.
" Lake.
" Bedford.

10
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OTTAWA AGENCY.

Berths and Localities Subject to License.

Township of Lynedoch.
" Hagarty.
" Bangor.
" Jones.
" Radcliffe.
" Brudenell.
" Bowes.
" Oho.
«' Olden.
" Sherbrooke, N.
" McNab.
*' Sherbrooke, S.

" Blythefield.
" Bagot.
'' Darling.
" Lavant.
" Ashley.
" Denbigh.
" Abinger.

River Ottawa, lake Temiscamingue.

Township of Barrie.
" Clarendon.
" Miller.
" Canonto, S.

Ottawa River (Pettewawa).

Township of Ohisholm.
" Nipissing.
" Himsworth.
'• Westmeath.
" Sebastopol.
" Olden.
•' Allice.
" Bogot.
'* Algoma, north,
" Wilberforce.
" Darling,

Pettewawa river.

Township of Wilberforce.

Indian river.

Township of Devine.
" Biggar.
" Bishop.
" Osier.
" Bagot.
" Darling.
" Calvin and Papineau.
" Mattawa.
*' Papineau.
" Phelps.
«' Olrig.
" Mattawan,
•' Hagarty.
*' Algoma, north and south.

Township of Brudenell.
" Mayo.

Ottawa river.

Township of Limerick.

Pettewawa river.
" " Nipissing branch.

Madawaska " Opeongo branch.

Pettewawa " " Lac La Ville " branch,

Ottawa river (deep river).

Township of Admaston.
Grattan.

" Phelps.

Olrig.
" Bontield.
" Ferris.
" Nipissing.
" Himswoi'th.
*' Papineau.
" Effingham.
" Palmerston.

Cardiff.
" Bangor.
" Wicklow.
" Mayo.
" Carlow.

Chalk river.

Ottawa river.

Township of Roxborough.
" Limerick.

Egan's creek (Madawaska).
Madawaska river.

Ottawa river.

Pettewawa river, Amable du Fond,
Township of Darling,

" Grattan,
" Sebastapol,
" Bagot,
" Admaston.
" Pakenham.

Blythefield,
" Effingham.
" Palmerston.
" Raglan,
" Carlow,
" Madawaska.
" Denbigh.
" Farraday.
" Herschel.
" Sherwood.

Montreal river.

Township of Abinger,
" McClure,
" Monteagle.

11
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OTTAWA AGENCY.—Continued.

Township of Sabine.

Ottawa river.

Bonnechere river.

Madawaska river.

Township of Mayo.
" Raglan.
" Dungannon.
" South, Algoma, Sebastopol

and Grattan.
" Blythefield.
" Dungannon.
" Monteagle.

Madawaska river, Mississippi branch.

Pettewawa river.

Township of Grattan.

Indian river.

Township of Ferris.
" part of Ferris and Bonfield.
" part of Bonfield.
" Calvin.
" part of Widdifield and Ferris.

Amable du Fond.

Madawaska river, Opeons;o branch.
" " Constance creek.
(( ((

Township of part of Westmeath.
" McKay.
" Darling.

Madawaska river (Clear lake).

Township of Olden.
" Oso.
" Darling.
" A.lice.

'* Monteagle.
" Pettewawa.
" Pakenham.
" Denbigh.
" Raglan.
•' Oanonto, .south.

" Denbigh.
" Bagot.
" Olden.
" Adrnaston.
" Westmeath.
" Lavant.
" Ross.
" Bonnechere.
•' Willterforce.
" Algoma, north.
" Sherwood.

Little Madawaska.
Township of Bangor,

Ottawa River.

Bonnechere.

Madawaska river, Tork branch.

12

Madawaska river.

Pettewawa river.

Township of Miller.

Gritfith.
" Cannnto, north,

Griffith.
" Madawaska.
" Jones.
'' Burns.
" part of Sabine and Lyell.

Madawaska river.

Township of part of Sherwood and Burgess.

Pettewawa river.

Deep river.

Lake Temiscamingue and Ottawa river.

Lake Temiscaininffue.

Ottawa and Amable du Fond rivers.

Pettewawa river, Amable du Fond broh

Madawaska river.

Township of Miller.
" Raglan.

Madawaska and Mississippi rivers.

Township of part of Raglan.

Mississippi and Madawaska rivers.

Township of Oanonto, south

Bonnechere river.

Ottawa river.

Lake Temiscamingue.
Bonnechere.

Madawaska.
Lake Temiscamingue and Ottawa river.

Pettewawa river.
" " south branch.

Mattawan river.

Deep river.

Chalk river.

Ottawa river.

Indian river.

Lake Temiscamingue and Montreal river.

Deep, Ottawa and Chalk rivers.

Chalk river.

Pettewawa river, south branch.
" " north "

Mattawan river.

Ottawa river.

Indian river.

Montreal river.

Township of Oso.
" Darling.
" Admaston.
" Bagot.

Pettewawa river.

Township of Lynedoch.
" Ashley.
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OTTAWA AGENCY.— Continued.

Township of Griffith.

Ottawa river aud Pettewawa.
Township ol Buchanan.
Pettewawa river.

Amable du Fond river.

Township of Stafford.
" Wilberforce.

Indian river.

Ottawa river.

Amable du Fond river.

Mattawan river.

Ottawa and Mattawan rivers.

Bassett's creek.

3-72 13
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REPORT

COMMISSION ON MUNICIPAL TAXATION.

I

Toronto, April 24th, 1893.

To the Honov.rahle

George Airey Kirkpatrick,

Lieutenant-Governor of the Province of Ontario.

May it Please Your Honour:

We, the undersigned Commissioners, appointed to collect information with

regard to the subject of direct taxation for municipal and other purposes, beg to

submit the following report.

We have the honour to be

Your Honour's most obedient servants,

J. R. Cartwright,
1

T. W. Anglin,
J-
Commissioners.

E. Saunders. )
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REPORT.

Your Commissioners have been directed to collect all such facts obtainable

without an oral examination of witnesses, as bear on the several questions, which
have arisen with regard to direct taxation for municipal and other purposes,

and its incidence, and of present and proposed exemptions from taxation,

including in regard to all such particulars a comparison of the laws and
practice of this province with the laws and practice of Great Britain, the

other provinces of the Empire, the United States and elsewhere.

The Assessment Act in this province provides as a fundamental ba.sis

of municipal taxation that all municipal, local or direct taxes or rates shall,

where no other express provision has been made in this respect, be levied

equally upon the whole ratable property, real and personal, of the munici-

pality or other locality, according to the assessed value of such property, and not

upon any one or more kinds of property in particular or in different proportions.

{55 v., c. 48, s. 6.) It is, by the same Act, provided that, except in the case of

mineral lands, real and personal property shall be estimated at their actual cash

value, as they would be appraised in payment of a just debt from a solvent

debtor. 55 V., c. 48, s. 2G, (1).

" Real Property," includes all buildings or other things erected upon or

affixed to the land, and all machinery or other things so fixed to any building as

to form in law part of the realty, and all trees or underwood growing upon the

land, and land covered with water, and all mines, minerals, quarries and fossils

in and under the same, except mines belonging to Her Majesty.
" Personal Property," includes all goods, chattels, interest on mortgages,

dividends from bank stock, dividends on shares or stocks of other incorporated

companies, money, notes, accounts and debts at their actual value, income and all

other property, except real property as above defined, and except property

expressly exempted.
The principle that reed and personal property are equally liable to asssess-

ment for municipal purposes, which is formally expressed in the foregoing

provisions, has given rise to much of the agitation on this subject, and it is

therefore intei'esting to ascertain how far and with what results the same
principle has been applied elsewhere.

In Great Britain to which our attention is naturally first directed, we find

that personal property is not taxed at all, and the greater part of the municipal

revenue is raised from real estate. There are, however, certain local expenditures

to which the Imperial Government formerly contributed by direct grant from
the Imperial Exchequer in aid of the local rates, under the following heads

:

pauper lunatics, poor law and sanitary officers, registrars of births and deaths,

criminal prosecution, highways, Metropolitan fire brigade. Metropolitan police,

county and borough police, grant in lieu of rates ou Government property,

prisons, reformatories and industrial schools and school boards. Within the past

few years these direct grants have been withdrawn, and in lieu of them the

Imperial Government has transferred to the local authorities certain duties and
portions of duties which are hereafter more particularly referred to in dealing

with the English municipal system.
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A recognized English writer in a work entitled, " Local Government
and Taxation in the United Kingdom," [p. 503], says :

" It should not be
forgotten that although at present the main weight of local taxation is upon
land, i-eal property enjoys exemptions under our system of Imperial Taxation,
which to quote Mr. Gladstone :

' It would not be possible to maintain for a
single moment after you remove the exemption of personal property from local

taxation.' " Mr. Gladstone further added • " I do not give an opinion beyond
saying, that if a general proposition is to be laid down, that personal and real

property are to share in equal proportions the burdens of local taxation, it is

impossible to resist the co-relative proposition that real and personal property
must be equally charged with respect to Imperial Taxation."

Turning from Great Britain to the United States, we find that the system
there adopted corresponds substantially in principle with the municipal system
of taxation in Ontario.

In a report of the MarylandTax Commission issued in 1888, it is stated that "In
every state of the union,direct taxes are imposed upon all classes of property,real and
personal, either for state or local purposes, and the State of Pennsylvania
which has frequently been pointed to as an illustration of the practicability

of releasing personal property from taxation, because she subjected real estate

to the greater part of the public burdens by making it the object of local

taxation, and reserved personalty, so far as it was taxed at all, for state

revenues, has lately put in operation more vigorous measures for the enforce-

ment of taxes on personal property, alleging as a reason therefor, the injustice

and injury suffered by the holders of real estate and the farming population,

and personal property is now taxed in that State for both state and county
purposes, except that all mortgages and other evidences of debt, articles of

agreement or accounts bearing interest and all public loans are exempt from
local taxation." The State now collects taxes on almost every kind of personal

property, including mortgages, bonds, judgments, promissory notes (except those

held by banks in the usual course of business), and moneys at interest, and pays
over to the municipalities three-fourths of the moneys thus collected. Philadelphia

received from this source in 1892, about $800,000.

It ought perhaps to be here stated that it is well nigh impossible to obtain

all the details of civic government in the United States. A recent American
writer on this subject says :

" When we reflect that there are 443 American
cities with a population of many millions of inhabitants, and that these cities are

controlled by over two score of independent Commonwealths, the impossi-

bility of accurately describing the municipal tax system (of the United States)

becomes apparent." To avoid useless repetition and an unnecessary expenditure

of time, your Commissioners have selected seven important states of the union

and a somewhat larger number- of cities (Canadian and American) as representa-

tive of the rest, and in making this selection we have not been unmindful of the

fact that the states which are situated nearest to us would be more likely ta

afford the best opportunity for comparison.

In the United States as elsewhere, the principal municipal tax is levied on

real estate, but in some cities the taxation of personal property has been carried

to a most remarkable length : for instance in the city of Philadelphia there was,

until recently, a specific tax (in this instance for state purposes) on watches.

Every wearer of a gold watch vvas liable to a tax of $1. The owner of a silver

watch escaped with 75 cents, and the proprietors of watches of any other charac-

ter were directed to pay 50 cents each. As might be expected this tax produced

a very small sum.

6
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One of the results of our investigation is to show that the people of the

United States are for the most part wedded to the system of raising local taxation

from every kind of property, real and personal, and this general property tax is

described by the w-riter already quoted as the " Keystone of the Financial Arch."

It is asserted on the authority of statistics, given by the census returns of the

United States, that two-thirds" of the total receipts of all the cities of the union

are derived from the taxation of both real and personal property, the remaining

one-third being obtained from licenses and other special sources. It is quite

true that this system of taxing real and personal property on the same basis does

not give universal satisfaction, but no perceptible impression has as yet been

made upon it, although there appears to be a disposition in some quarters to

throw an increasing proportion of local taxation on real estate. The history of

the agitation is very much the same everywhere. The holders of real estate

strongly oppose this tendency to increase the burdens upon land, and those

whom it would doubtless benefit, just as strongly favor it. A synopsis of the

arguments by which this proposition is opposed and defended, will be found

elsewhere in this report.

Taking the facts as we find them, it appears clear that the principle under-

lying municipal taxation is the same in Ontario as in the United States
;
some

of the details vary, but the two great divisions of real and personal property

are generally recognized as equally suitable for municipal taxation in both

countries. The first material difierence, which presents itself is the " poll

tax." This tax, which varies in amount from $1 to' 84, and which with certain

exceptions is levied on all male persons within the State, is imposed in a majority

of the states of the union, including Alabama, Arkansas, California, Connecticut,

Florida, Georgia, Louisiana, Maine, Massachusetts, Mississippi, Nevada, New
Hampshire, Rhode Island, North Carolina, South Carolina, Tennessee, Texas,,

Virginia, West Virginia and Vermont, and in several of the states its imposition

is expressly directed by the constitution.

It may not be out of place to show how^ the poll tax is regarded in different

states of the union, and for this purpose two or three instances will suffice.

Alabama by its constitution authorizes the General Assembly to levy a poll tax

not to exceed 81. 50, but the proceeds are to be applied " exclusively in aid of the

Public School Fund." In the constitution of Georgia a similar provision is

found ; the tax however, is not to exceed 81 on each poll. Attention is called to

the fact that in the two States just mentioned, the imposition of the tax is

permissive, but by the constitution of Louisiana it is imperative. It is not to

exceed 81.50 on all male inhabitants, and is to be used exclusively for "school

and charitable purposes." On the other hand we find in the constitution of

the State of Maryland, this declaration :
" That the levying of taxes by the

'poll is grievous and oppressive and ought to be prohibited, (and) every person in

the State or persons holding property therein, ought to contribute his proportion

of public taxes for the support of the Government, according to his actual worth

in real or personal property." And again, the constitution of Arkansas, while

asserting that a poll tax is both "grievous and oppressive," nevertheless author-

izes its imposition, but only for school purposes.

On this subject. Dr. Ely, says :
" Poll taxes exist in most of the southern and

New England States, and in some of the other states. Poll taxes are unworthy

of a civilized nation in the nineteenth century. They are to be rejected also

from purely economic grounds. In order not to be impossible of collection

without great hardship, they must be so low as to yield little to the public

treasury. Poll taxes are both state and local. In some states, only state poll

taxes are knowm, but in others, both state and local poll taxes exist,"

7
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Your Commissioners need scarcely observe that no tax on the " poll," exists

in Ontario, although certain persons whose taxes do not amount to S2, may,
instead of statute labour be required to pay SI yearly, under the provisions of

Sec. 88 of the Consolidated Assessment Act of 1892. Those liable to this tax

are comparatively few in number, and it could hardly be contended that the

dollar thus collected is either " grievous or oppressive." The tax, however, in

Ontario yields a very small sum, and its abolition would cause no serious loss to

the municipalities. Prior to July 1st, 1891, the statute labour tax in Ontario

was §2. The following table will show the effect of the reduction in the various

cities in the Province :

Statute Labour Tax.
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space to quote all the provisions of the law in this behalf even in one state, but
enough has been said to indicate some important points of difference in a general

way between the system adopted in Ontario and that in force in one of the

most important states of the union in dealing with corporate franchises, stock

and property. Other examples will appear hereafter.

To prevent confusion it is necessary at this point to call attention to

the fact that while in Ontario all taxes collected by the municipal authori-

ties—liquor licenses not being included—are used for local purposes, the

taxation imposed by virtue of the assessment laws of the various States

of the Union, cannot properly be described as municipal taxation, in the

sense in which that term is used in Ontario, for the reason that the revenue
thus obtained through the municipalities in the several States, is, as a rule, only
partially devoted to municipal purposes, a considerable percentage being required

by law to be paid over to the State. In some instances a State officer collects the

State tax directly from the local taxpayer, and this system is also adopted in the

Province of Quebec, as is hereafter shewn in the review of the laws of that pro-

vince relating to the subject. In Pennsylvania, as already stated, the tax on
personal property is collected by the State, and a portion of it is paid over to the

municipalities. This State also imposes a direct tax for State purposes on incor-

porated companies and other associations.

There is, as already pointed out, also a difference in practice in collecting

the tax on corporate stock or dividends. In Ontario we look to the shareholders,

as a rule ; but in the states the head office is generally required to pay the tax,

leaving it to the company to collect from the shareholders. In fact this practice

is nearly universal.

Your Commissioners understand that some of the Ontario corporations,

having their head office in Toronto, pay the tax in one sum on the profits earned
during the year, to the city treasurer, and deduct the amount so paid from the

sum available for distribution among the shareholders.

Another difference in practice has reference to the mode in which the

assessors of the respective countries proceed in obtaining the information neces-

sary to enable them to make proper assessments. Section 14, of the Assessment
Act of Ontario, prescribes the duties of the assessor in this province, whereby he
is directed to make " diligent inquiry " for the information he is entitled to get,

and under section 42 of the same Act, it is the duty of the person assessable " to

give all necessary information to the assessors," and, if required, he is to deliver

to the assessor a " statement in writing," giving the necessary particulars, and if

he fails to deliver this written statement, or knowingly states anything falsely

therein, he is on conviction thereof before a justice of the peace, liable to a fine

of from S20 to Si00 under the provisions of section 4.5.

But in most of the states of the union, the party assessable is compelled,
in the first instance, to deliver to the assessor or other officer a written
statement under oath, in which he swears that he has made a full disclosure

;

and for false statements he is not only liable to very heavy penalties, sometimes
as high as S1,000, but is, in addition, liable to a prosecution for perjury.

Notwithstanding the pains and penalties provided by the Assessment Acts of the
various states, which are all more or less severe, it is po.sitively asserted that
what is called " intangible " property, escapes taxation to a very large degree.

The situation then is briefly this : In Ontario no oath is required from the
person asses.sable ; and the penalties for even making a false statement in writing
are moderate, while in the United States oaths are everywhere required, and the
penalties do not err on the side of leniency ; but whichever system is adopted it

would seem to be largely upon the moral sense of the people that we must rely

9
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for a fair return. The absence of a proper degree of this moral sense has been
often the subject of comment, and upon it is largely founded a demand for some-

other system of taxation based upon real estate which cannot be hidden away.
As to whether this is a sufficient foundation for the demand is a question not
within the province of your Commissioners to determine.

The income tax has not been generally adopted in the United States. In
the four or five states in which it is levied, it produces relatively an inconsider-

able amount, owing, it is said, in the first place, to the lax administration of the

law, and also to the circumstance that the exemptions from this tax are liberaL

reaching, in the case of Massachusetts, the sum of $2,000.

Another feature in the consideration of the general question of taxation, is.

the basis of value adopted in the assessment of property liable to taxation.

It can, of course, make no difference whether the basis is the full value, or

25% or 50% of the value, so long as it is uniformly applied, but where the
rule of assessing at full value is not strictly adhered to, small properties are

liable to suffer as compared with larger ones. The law requiring all property to

be assessed at its " actual cash value " as in Ontario, is almost universal, but it is

very doubtful if it is properly observed anywhere, and in some places the law is-

systematically violated. Take the case of Chicago as an example. In a letter

addressed to your Commissioners on this point, the comptroller of that city says r

" The law requires the assessment to be made at the actual cash value, but the

assessors entirely ignore it, and assess all property from one-sixth to one-tenth of

its actual value." The treasurer of Montreal, where the law is the same in this

respect as in Ontario, reports that for the purposes of assessments, property {i.e.^

real estate) in that city is estimated at about 75% of its value.

The cities of Montreal, Quebec and Winnipeg levy a business tax in lieu of

a tax on personal property, to which further reference is made hereafter.

In one or two States of the Union a distinction is made between personalty

and realty, in respect of the periods intervening between the successive assess-

ments required by law. In Vermont, for example, " personalty " is assessed

annually, while "realty" is assessed only " quadrennially."

It is the almost invariable rule throughout the United States to assess real

estate to the owner of the fee, no enquiry being made as to whether or not the

land is under mortgage, unless the mortgagee is in possession, in which case he is-

regarded as the owner for the purpose of assessment. In Michigan, however, in

assessing mortgaged lands, the mortgagor and mortgagee are jointly assessed

therefor in proportion to their respective interests in said lands. The provisions

of the law in that behalf are hereafter fully set out in the review of the assess-

ment law of that State.

We have already cited the section of the Assessment Act in this Pro\dnce

regulating municipal taxation, and we now proceed to a review of the laws of

other countries on this subject.

ENGLAND.

The taxation of what is usually called personal property, for any purpose, fell

into disuse in England many years ago. An Act passed in 1692 imposed a tax of

four shillings in the pound on all property, real and personal for state purposes, but

this, in so far as it was an attempt to revive a mode of raising revenue that had

fallen into disuse, failed completely. Dowell, an English writer of repute, and

the solicitor of inland revenue, says :
" Personal property, slipped out of the

assessment." In subsequent Acts only what became known as " The Annual
Land Tax," was imposed.

10
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The justices in General Quarter Sessions were, at a comparatively early day,

empowered to assess, levy and collect " ratably and according to a certain pound
rate " on the messuages, lands, tenements and hereditaments, within the count}'

which they were supposed to represent, or any part of it, such sums as were
necessary for the services entrusted to their charge.

Boroughs appear to have had no authority to levy rates on any kind of

property until the great Municipal Reform Act of 1835 was passed. This

authorised every borough council to assess, levy and collect, within their proper

limits, such amount annually as might be required, should the borough fund prove

insufficient to meet the demands made upon it. For this purpose, such powers

were given to the borough councils, by this Act, as were given to the Quarter

Sessions by the Act, 55 George III, cap. 51. The fees, dues and tolls levied by
the borough authorities, which, with the rent of property belonging to the

borough, fines and some smaller incomings, made up the borough fund, were

not regarded as taxes.

The work of cleansing, lighting, watching, paving, putting down and main-

taining sewers, and all improvements of this kind, were not regarded as part of

the duties of the borough councils, and in most cases were entrusted under
special Acts of Parliament to trustees who were empowered to levy rates to pay
the cost of such works. These rates were levied on real property exclusively.

The Act of 1835 authorised the trustees to transfer and the borough councils to

assume, when transferred, all the powers and duties created by those special Acts
;

but such transfers were not made in all cases. Under the Health Act of 1848,

borough councils were frequently appointed urban sanitary authorities, and
thus clothed, when acting in that capacity, with extensive powers of making
improvements and levying rates. The Public Health Acts of 1872 and 1875

imperatively constitute these bodies the sanitar}^ authorities in such boroughs as

do not f<irm part of a larger district under an Improvement Commission or local

board. Under another Act, several towns, some of which have a population of

over 30,000, are managed by boards of Improvement Commissioners, who have
powers similar to those of the urban sanitary authorities.

The city of London levies dues or duties on all the wine and coal landed at

that port. These dues amount to between £400,000 and £500,000 a year.

The Act of 1888, by which nearly all the powers previously exercised by the

justices in Quarter Sessions, were transferred to elective county councils, did not

make any change in the mode or incidence of taxation.

Local taxation has increased enormously of late years, chiefly in the cities

and towns. In 1887-8 it amounted :

In England to £27,804,248

In Ireland to 3,050,385

In Scotland to 3,468,149

Several of the cities and towns of England now own and manage their water-

works and gas-works, and derive revenues from their tramways (street rail-

ways). The gross municipal income from all industrial sources is said to be

about nine million pounds. The interest on the money invested in these works
by the boroughs is about three millions, and the cost of operating about five

millions. The net profit is therefore about a million.

When the corn laws were repealed, the burdens on the local taxes, especially

those felt to be most oppressive in the rural districts, were reduced by contribu-

tions from the imperial exchequer. Under the constant pressure of the agricul-

tural interest in Parliament, these contributions were frequentl}' increased.

An Act of Parliament introduced by Mr. Goschen, Chancellor of the Exchequer,

in 1888, and another passed in 1890, transferred to the local authorities the

11
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proceeds of certain duties and parts of duties, collected by the imperial authorities'

in lieu of the annual grants from the treasury. By these measures the relief to

local taxation, which, in 1858, amounted to a million and a half pounds, and

afterwards to nearly three millions, was increased to about six millions. Sir T.

H. Farrer, in an article published in the Contemporary Revieiv, November, 1890,

estimates the revenue from those sources and the increase in the contribution

thus

:

Licenses
'.

£8,000,000

Half probate duty 2,000,000

New duties on alcoholic liquors 1,000,000

£6,000,000

Exchequer grants withdrawn £2,850,000

Increase £3,150,000

All licenses are issued by the Commissioners of inland revenue, who, at the same
time, collect the duties which they pay to the credit of the local authorities.

The probate duty is also collected by the imperial authorities, and the additional

duties of six pence per gallon on spirituous liquors, and three pence per barrel on

beer, are paid with the other duties of customs or excise, and then passed to the

credit of the local taxation fund. The complete control of the prisons and gaols,

and the partial control of the police, of pauper kinatics and of other services,

which the Government assumed when aid was given directly from the treasury

is still retained, and all expenditures from this fund for such services are made
uudf r orders from one or more of the Government boards, or with their express

approval.

For some years Parliament has annually voted a considerable sum to be paid

to the local authorities in lieu of rates on such Government property as it was
alleged, should not be wholly exempt from local taxation. In Ireland, the amount
so voted is described as bounty, in lieu of rates on Government property. The
amount voted for England and Wales in 1880 was £161,768. The amount voted

for Ireland was £46,825.

The sources of all municipal revenue in England are the rates which are

levied on real estate exclusively, the rents derived from properties owned by the

boroughs and other municipalities, the tolls, dues and market fees collected in

boroughs, the fines imposed, and the proceeds of the duties collected by the

imperial authorities, which, under the Acts of 1888 and 1890, are "paid to the

local taxation account."

In the London Economist of June 20th, 1890, appeared a statement taken

from the 19th report of the Local CVovernment Board, which shows what the

estimated ratable value of the real property in the metropolis, in the boroughs,

outside the metropolis, and in the counties of England and Wales, was, in the

years 1887-8, what was the aggregate of the rates levied on all such properties

and what the proportion of the taxation borne by them respectiveh'

:

Ratable real property in metropolis £31,000,000
" boroughs 27,000,000
" counties , 72,000,000

£130,000.000

The total amount of the rates imposed on these several descriptions of real pro-

pei ty in that year was £27,1 94,836, levied as shewn in the following statement which

12
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also gives the amounts levied on the same classes of propertj' in the year 1873-4, in

order to show how great the increase had been, especially in the urban districts :

Amounts levied in 1873-4 in 1887-8

By extra metropolitan authorities £4,616,763 £ 8,049,808

By metropoHtan authorities 3,907,913 6,970,732

By urban and rural authorities 8,663,310 10,295,427

By rural authorities 1,716,851 1,878,869

£18,904,837 £27,194,836
The amount levied on districts, exclusively rural, was comparatively small

and the increase in those districts was trifling.

SCOTLAND AND IRELAND.

The mode in which the amounts required for local purposes are assessed,

levied and collected, and indeed the manner in which the amounts required for

the difierent local services are determined, difler in England, Scotland and Ireland,

But in all three, cities and towns own properties, from which they receive rents

;

and they collect dues, fees and tolls, which, in the aggregate, amount to a consider-

able sum. In all the three kingdoms alike, whatever else is required for local

purposes—and this is much the larger portion of the total expenditure—is raised

by a rate on real property.

In one of the tables prepared by Mr. Goschen, in 1S70, the amounts raised in

each of these countries in the years 1868-9 by rates on real property, and other-

wise is thus stated :

England. Scotland. Ireland.

Taxes on real property

—

Bates £16,223,000 £1,500,000 £2,284,000
Taxes not on real property

—

Tolls, dues, etc 4,363,000 500,000 283,000'

£20,586,000 £2,000,000 £2,567,000
Miscellaneous receipts

—

Ordinarv receipts from
property £ 336,000 £ 450,000 £ 69,00:>

Extraordinary do 999,000

Other miscellaneous do 1,539,030 100,000 104,000
Government grants . . 1,225,000 200,000 78,000

£24,685,000 £2,750,000 £2,818,000

Of the whole amount raised by local taxation of all sorts, 78.81 per cent,

was raised from real estate in England, 75 per cent, in Scotland, and 8S.8S per
cent, in Ireland. The taxes on real property, imposed in all ways for imperial
purposes, were, in England, £7,050,337 ; in Scotland, £1,500,000, and in Ireland
£2,284,000.

In Scotland, the landowners pay one-half the rates and the occupants the
other half. In Ireland the landowners allow as part payment of rent one-half of the
poor rates, which are paid in full by the occupiers in the first instance, and since
the change in the laud laws, the landowners pay one-half the county rates, or
cess, also.

13
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FRANCE.

In all the countries of continental Europe the system of raising a

municipal revenue differs essentially from that which has for many years

obtained in England, Scotland and Ireland. In many of the cities of

France a large proportion of the municipal revenue is raised by what are

called the Octroi duties which are imposts on food, beverages, fuel and other

articles, levied at the various entrances to the cities. In some other parts

of Europe similar imposts are levied. They are supposed to be a survival of the

Roman Portaria, and they certainly have been levied since the 13th century.

Similar duties were probably levied in all the cities of Europe when those cities,

to a large extent, were distinct and almost independent communities. The cities

have several other sources of revenue, but the income from all these is not

sufficient and the state which, for its own purposes, taxes land and houses

imposes an additional tax {centimes additionels) sufficient to raise for the cities,

departments and communes such amount as may be found to be necessary. It is

not, however, left to the municipalities to determine how much shall be raised

in this way. Mr. Wells, in his report on local taxation in the State of New
York, says—and there is no reason to suppose that the law has been changed in

this respect :

—

The Revised Statutes of France provide that the Corps Legislatif shall

.

annually establish the maximum rate of taxation above which no real estate shall

be taxed. Then the Corps Legislatif aimually apportions the amount to be

raised by the several departments, and limits the rate of taxation which the

conseils generaux (boards of supervisors) may levy in apportioning the rate for

the expenses of the cantons (counties), and also for the municipalities. The

Cor2JS Legislatif also, in annually levying the direct taxes, gives authority for

the levy of a special tax at a small rate, the proceeds of which are to be used

exclusively in paying pressing claims on the departments, cantons or munici-

palities in case other resources are not sufficient to meet and discharge such

liabilities. A permanent law defines what shall be considered as pressing

liabilities, viz.: the maintenance of the buildings of the prefecture,
_
the salaries

of the judiciary, the interest of debts lawfully contracted and the judgments of

the courts.

The mode in which the municipal revenues are made up can best be learned

perhaps from the following statement (in pounds sterling) of the various amounts

received by the municipal authorities of Paris in the year 1883, and the

sources from which they were derived. It will be observed that the revenue

from the centimes additionels was not quite one-tenth of the whole, and that, as

under the modern English system, the general Government contributed to the

cost of the police and some other expenditures. It should be stated also that an

old law, which required the inhabitants to clean the streets in front of their

houses every morning, is still in force, and that the amount credited to street

cleanino- is paid as commutation for this service and not as what is properly

a rate.

Paris Revenue.

Octroi (municipal customs) X5,996,802

Communal centimes (centimes additionels) 948,805

Municipal share in the profits of the Gas Co 604,000

Water rates and income from canals belonging to the

city ; 44^,2^7

Oovernment subsidy to the municipal police 307,753
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Fines and shooting licenses £220,110
Revenue for public instruction (legacies etc.,) unknown.
Duty on gas supplied to private persons—about o^d.

per 1,000 cubic feet 225,250
Cab-stands, omnibuses and tramways 194,937
Government subsidy for the maintenance of the public

roads and streets 164,000
Dues from goods exposed for sale in the public markets, 180,112
Slaughter-houses 138,136
Householders' street cleaning tax (tax de balayage). . . . 108,416
Warehouses 101,492
Sale of burial lots in the cemeteries 94,284
Stands in the market and market places 83,461
Paving and cleaning of the streets 95,717
Ground rents 62,594
Night soil and sewage 56,597
Rent of stands on the public streets 51,782

Including less important items, the total ordinary revenue in 1882 was
J£10,489,373.

The items in the extraordinary budget chargeable on general and special

funds amounted to ^66,450,037 but a large proportion of this consists of sums
which are carried forward from one fiscal year to another till the expenses which
they are meant to cover are liquidated.

The chief items in the Octroi revenues of Paris were

:

Beverages £2,566,118
Eatables 1,232,362
Liquids other than beverages 608,238
Fuel 463,278
Building materials 525,698
Wood for industrial purposes 246,693
Fodder 204,102

£5,986,541
The total amount collected in all the cities of France in which Octroi duties

•are levied was, in the year 1889, about twelve million pounds sterling. The
-amounts stated in francs were :

Drinks and liquids francs 139,291,342
Food , 85,090,337
Fuel . 32,565,756
Fodder 16,218,211
Material (building) 25,976,552
Miscellaneous 452,778

francs 299,663,976
In 1790, the " Impot Foncier " was apportioned on property (real) according

"to its net revenue as a substitute for the many oppressive and otten unproductive
taxes, which had been imposed under the monarchical regime. It was " not to

exceed one-sixth of the general revenue in amount," and one-fourth as much was
to be levied for local purposes as for those of the general Government. The
cadastre or survey and valuation of the lands, according to which this impost
was apportioned, remained unchanged for a long time. As regards the value of
lands the cadastre is still the same, but, in 1850, the increased value of houses was
taken into account. Afterwards lands on which houses are built were separated
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from what may be called farm lands, for the purpose of taxation, and the tax on
lands was reduced. The tax on land " remains one of apportionment." The tax on

houses, or rather on houses and the land they occupy, was theuceforward rated

and the rate was fixed at 3.20 per cent. The amount raised for departments

and communes, by the centimes additionels, has trebled since 1829. This tax for

1880 is stated to have been •

For general purposes francs 173,817,511

For the departments 94,077,070

For the communes 81,904,095

For relief and other purposes 5,350,874

francs 355,159,550

In 1890 the land tax amounted to 255 million francs—about £10,400,000.

The Mobilier, now a house tax, is apportioned and yields about three million

pounds. The additional centimes yield as much more, for local purposes, and the

door and window tax added to these make the total tax on houses now, from 13^

to 14 million pounds. Another statement says: " In France (under the patente)

graded taxes are imposed on salaries and on the various kinds of trades. In

some cases the class of trade and the population of the commune fix the amount.

In others there is a fixed special rate and additions for each workman employed.""

An Impot sur les valeurs Mohilieis is also levied. A tax of four per cent,

on shares of companies, home or foreign, yielded £2,600,000.

A tax of from 10 to 2| per cent, on dwellings and places of business of one
class, and of 6 per cent, to 2^ per cent, on those of another class, yielded 4
millions in 1885, for general revenue and the centimes additionels yielded

about £2,800,000 for local purposes.

A personal tax, the equivalent of three days' labor from each man, calculated

at from five pence to one shilling and three pence per day, yields £600,000 to-

£700,000.
Included in what is called the patente are the taxes on protessional and

other incomes. But Mr. Goschen, speaking of France, saj's that :
" neither for

imperial nor for local purposes is there an income tax properly so called."

The whole system difiers materially from that of Great Britain. A table-

prepared by Mr. Goschen in 1871, in accordance with the information which he
obtained from official sources in France through the interposition of the English

foreign office, showed that the whole amount obtained from lands and houses by
means of those taxes, considerably exceeded the whole amount expended by
cities, departments and communes.

" Speaking broadly," Mr. Goschen says :
" the departmental expenditure is-

equivalent to our county expenditure, and the communal expenditure to our
other local expenditure."

PRUSSIA.

The several states of the German Empire collect a land tax. There is great
difference in detail, but generally, the tax is based upon official valuation. The
Pru.ssian tax " was reformed " in 1810-20, and again in 1861, when the house tax

was separated from the land tax; then the amount of the land tax alone was fixed at

ten million thalers (,£1,500,000). The acquisition of the new Prussian Provinces,

in 1866, increased the amount to two million pounds. "The additional local

taxes " says Bastable, " are not easily arrived at, but for the yestv 1880-1 the
communal and provincial extra land taxes were equal to those of the state in

amount (£2,000,000), giving a total burden on land of £4,000,000. independent of
the income tax."
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In 1889-90 the total tax on houses, at the rate of two to four per cent.,

amounted to £2,200,000.

Prussia taxes traders and manufacturers, hotel and inn-keepers and. hand-
workers who employ an assistant, according to four different scales regulated

according to the population of the district in which they are situate or employed,

and other circumstances. In 1877-8 this yielded about one million pounds.

Agriculturists and the professional classes are exempt from this tax.

Until 1891 Prussia had what was known as a class tax. This was a sub-

stitute for the poll tax of 1811. The mass of the population was grouped into

four classes, paying various rates from £1.16 to nine pence. This was mixed up
with the income tax until 18.51, when they were separated. The income tax

was divided into twelve classes which, under the law of 1875, paid from three

shillings to £3.12, incomes under £21 being exempted. " By the law of 1891 the

class tax was absorbed in the income tax, and incomes under £60 were exempted."

The rate is graduated so that at £525 it is three per cent, and at £5,000 it is four

per cent. The estimated revenue from this source for 1889-90 was £4,000,000.

Prussian forests and industries yielded £2,800,00(1 net in 1889-90.

The gross receipts of railroads was 965 million marks, and the outlay includ-

ing interest, on railway debt 769 millions.

Professor Rudolf Gneist, in an article on the government of Berlin, pub-
lished in the Conteviporary Revieiu of December, 1884, says :

" The financial department of the state requires the co-operation of the

communes in the assessment of the income tax which could not be properly

levied without the assistance of communal assessment committees. Since the

year 1815, a Berlin house and rent tax has been levied as the ordinary direct

municipal tax, whilst the other towns of the monarchy exhibit a bewildering

variety of systems of taxation, arising from the excessive autonomy of the German
communes. This house and rent tax is levied, like the English poor rate, in

proportion to the amount of actual rent, or a rent at which the tenement is-

reasonably expected to be let. Of this annual rent the owner of the property

pays, at present, 2 and two-ninths per cent., a very low rate indeed'; but it must,

be borne in mind that the state claims a house tax of 4 per cent. The occupier

pays at present a tax of 6f per cent, of his rent ; the tax of the smallest dwellings,

is often remitted.
" Thus ordinary city taxes used, in former times, to be raised from time to

time when the other sources of revenue did not prove sufficient. For this, other

sources were restrained to a modest share in the state tax on malt liquors, to a local

tax on dogs and to several fees and duties. The excise, which used to be levied,

on meat and breadstuffs, had in modern times to be abandoned. So it became at

last unavoidable to supply the budget by a direct urban income tax introduced

by by-law of the city and raised according to the principles of the state income
tax. The rate of this municipal income tax is at present quite as high as the

state income tax (3 per cent, of the income) and the assessment combined with
that of the latter."

The budget of the city of Berlin for the year 1881-2 shows the various,

sources of revenue.

Direct taxes marks 23,133,468

Indirect taxes 646,884

From real property 642,871

From chattels 592,037

From establishments 4,373,158

Rent from public places 460,018

Sale of activa 205,724.
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Loans marks 1,383,989
Grants and presents 2,373,676
Profit from street paving 983,081
School fees 1,451^468
Miscellaneous 1,833,477

Total marks 3S,(»79,85]
The sewerage rate, of one per cent, of the annual rent, is not included in this

l)udget. The cost of paving also appears to be met by a special tax which, in
this year, yielded more than was expended in that work. [A mark is about a
shilling sterling].

The municipality has several sources of income which are classed as remuner-
ative works."

Income. Expenses.
Gas-works 13,317,702 marks. 9,331,000 marks.
Water-works 4,134,924 " 3,098,557
Canalization (sewerage) 10,843,634 " 9,466,184
Central cattle yard 1,776,673 " 1,419,074
Purchase and sale of land. . . 1,928,361 " 1,728,837

Berlin has also a municipal savings bank with 32 branches which pays 3^
per cent, on deposits ; a municipal fire insurance office in which city property is

insured at a rate ranging from five to six pfennigs (|- d) per 100 marks (5£)
and a municipal "Institute of Letters of Mortgage," whfch lends on the security
of city property at 4, 4i or 5 per cent. These institutions are said to work
satisfactorily.

Bavaria, Baden and Wurtemburg tax capital, but the result is said not to be
satisfactory. They also collect taxes on industry. Saxony in addition collects an
income tax which, in its lower part, is practically a capitation tax. The income
tax yields a revenue of £750,000. In some German cities Octroi duties are still

collected.

AUSTRIA AND HUNGARY.
In Austria and Hungary Octroi duties are still collected and part of the

proceeds goes to the state.

In 1879 the general land tax was fixed in Austria at 36,190,000 florins for
15 years. The local burdens were believed to reach a like amount, and the Hun-
garian land tax was supposed to be almost as large. The system of apportionment
adopted in both secures a certain revenue, but is in some respects objectionable. In
Austria, as in France, the general Government levies the taxes (centimes addition-
els) required for local purposes, and pays over the amount to the local authorities.

In Austria the house tax yields about three million pounds ; in Hungary
about one million.

Austria taxes industries five per cent, on the net gain, and salaries one to

ten per cent. In 1883 these taxes yielded about £2,000,000.

BELGIUM AND HOLLAND.
Belgium in 1860 and Holland in 1866 abolished the Octroi duties. Belgium

gave to the cities whose revenues were thus reduced, 75 per cent, of the proceeds
of the coffee duty

; 25 per cent, of the proceeds of the excise duties on sugar and
wine and of the spirit duties, and 40 per cent, of postal receipts.

Belgium now has a land tax based upon an elaborate valuation which yields
-about £500,000 for national, and £300,000 for local purposes.
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SWITZERLAND.

In some of the Swiss cantons the poll tax is still retained for local purposes.

All the cantons retain the " taxes on property and income," but no taxes of

this class are imposed by the federal Government. The mode of taxation differs

widely in the several cantons, but in all the income tax is graduated. In

the canton of Zurich, incomes up to 500 francs are free, that being con-

sidered the " minimum of subsistence." Incomes from 500 to 1,500 francs

are rated on one-tifth ; the next 1,500 francs on two fifths ; the next 3,000

francs on three-fifths, and the next 4,000 francs on four-fifths, and so on. An
,

income of 12,500 francs would pay on 8,300 francs. The tax on personal pro-

perty is so graduated that personalty valued at 10,000 francs pays on 5,000
;

valued at 100,000 francs, pays on 63,000, and valued at 200,000 francs, pays on
143,000.

Several of the cantons, especially the smaller, are essentially little else than
municipalities. The cantons generally retain the poll tax.

SPAIN.

Spain abolished the Octroi system in 1868, but afterwards restored it.

The Spanish land tax is levied as well on the value of the stock as on the

value of the land. The proportion fixed in 18.90-91 was fifteen and a half per
'Cent, on places that had given a satisfactory declaration (of values), and seventeen
and a half per cent, on all others. As in France, Prussia and other countries a
tax on land was levied for local purposes by the general Government in the same
way as the tax for general purposes. It was estimated that the tax for general

purposes would yield 115 million pesetas (£4,600,000) and the tax for local pur-

poses seventeen million pesetas (£680,000).

PORTUGAL.

" Levies a land tax by apportionment closely on the lines of the French
Impot Foncier." This yields about £650,000 a year. Octroi duties are collected

•at some of the cities, but they are not heavy and yield a small revenue.

ITALY.

The taxation is enormously heavy in this country as compared to its wealth.

The municipalities derive a considerable portion of their revenues from the land
tax collected by the general Government. The amounts collected from the lands

in 1886-7 were :

National land tax 110,000,000 lire

Provincial " " 53^000,000 "

Communal 7^,000,000 "

239,000,000 lire =£9,200,000
This heavy tax is so badly adjusted or apportioned that in some communes

the tax absorbs the greater part of the value of the land, and there

have been many cases of eviction by the state. Laveleye, in his letters from
Italy, states that from 1873 to 1878 no less than 35,074 small proprietors lost their

properties by forced expropriations. In 1877 the number so expropriated was
6>444. The amount they owed was 662,722 francs.

Moveable wealth is taxed at the rate of 13.20 per cent or 2s. 7|d. in the £,

^nd in 1890 this tax yielded over £9,000,000, so that it must have been thoroughly
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enforced. An income tax reaches interest and other intangible property, as well
as salaries, profits and professional earnings. Other very oppressive taxes were
levied, the most obnoxious of which probably was the tax on " grists."

One of the tables prepared by Mr. Goschen shows what amount was raised

for local purposes by taxation and otherwise in several countries of Europe in

1868, and what proportion of this amount was raised by the taxation of real

property.
Total local taxation. percentage borne

by real property.

England £20,568,004 78.81

Scotland 1,500,000 75.00
Ireland 2,281,000 88.88

France 5,892,794 27.60

Russia 3,302,781 58.00

Holland 285,872 14.26

Belgium 272,617 17.07

Austria 808,485 53.02

The amount borne by real estate in France was so small because a large pro-

portion of the whole revenues of several cities was derived from the Octroi

duties. When this table was prepared Octroi duties were exacted in the cities of

Holland and Belgium also.

UNITED STATES.

Connecticut,

The statutes of Connecticut enact that :
" all property not exempted shall

be liable to taxation as follows : (1) Dwelling houses with the buildings and lots-

appurtenant thereto, not exceeding two acres, and mills, stores, distilleries,

buildings used for manufacturing purposes, and fisheries and property in fish

ponds, designated and set out according to law, at their present true and actual

valuation
; (2) lands and separate lots, except house lots, at their average^

present and actual valuation by the acre
; (8) quarries, mines and ore beds,,

whether owned in fee or leased, at their present, true and actual valuation, and
if owned by a corporation, the whole stock, property and franchise shall be set

in the list of the town where such quarry, mine or ore bed is
; (4) personal pro-

perty not exempt shall, for the purpose of taxation, include all notes, bonds and

stocks (not issued by the United States), moneys, credits, choses in action, and
all vessels (except registered and enrolled sailing vessels), goods, chattels or

eftects or interest therein ; and such property belonging to any resident in this

State (Connecticut) shall be assessed at its then actual valuation, except when
otherwise provided, but money secured by mortgage upon real estate in this

State, when there is no agreement that the borrower shall pay the tax, shall be

taxed only in the town where the real estate is situated. The provisions of this

section shall not include money or property actually invested in merchandizing

or manufacturing carried on out of this state."

Registered and enrolled sailino- v^essels are to be assessed at a valuation

equal to their net earnings during the preceding year, and it is provided that the

assessment of any person need not include any property situated in another state,

if such property is taxed in the state where it is ; but this does not apply to
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money loaned by residents of Connecticut to any party outside of said state, as

money at interest ; nor to bonds issued by, or loans made to any railroad com-

pany, located out of the state, when such bonds are owned and loans made by
residents of the state.

Then follows a provision similar to that contained in section 26 of the Ontario

Assessment Act, that property is to be assessed at its "actual valuation." The
utter impossibility of dealing with local as distinguished from state taxation in

almost every state of the union is fairly illustrated by a provision in the Con-

necticut Assessment Law, relating to the poll tax, which enacts that "every

male person between the ages of 21 and 70 years shall pay a poll tax of $1, and

no more for toivn and state faxes." There is nothing to show how this tax is

apportioned between the town and the state. It is, however, evident that a poll

tax is regarded as equally suitable for both local and state purposes. There are

a number of exemptions from this tax, but it is intended to reach the great body

of the people resident in the state. The exemptions from general taxation in

Connecticut are numerous, but do not vary substantially from those allowed in

Ontario.

Shares in the capital stock of any bank, national banking association, insur-

ance, turnpike, bridge or plank road company, owned by any resident in this

state, are to be assessed at their market value, but so much of the capital of any
such company as may be invested in real estate, on which such company is

assessed and pays a tax, is to be deducted from the market value of its stock in

its returns to the assessors. In Ontario the shares held by any person in the

capital stock of any incorporated or chartered bank doing business in the Pro-

vince are exempt, sec. 7 (17), and the interest, dividend, or income only is liable to

assessment.

In Connecticut there are numerous provisions with the object of compelling

a disclosure of the information necessary for the purpose of a proper assessment

of personalty in its various forms. These provisions, there as elsewhere, only

partially succeed in accomplishing this object.

Water power is directed to be assessed as incidental to the machinery which
is operated by it, and not separately as distinct property. The income tax does

not appear to be in favor in the United States as a means of raising revenue,

and in Connecticut no such tax is imposed. In some states of the union the

assessment of realty is made at long intervals, but in the State of Connecticut it

is directed to be made annually.

In Connecticut the cashier of every national banking association in the state

is required annually, before a certain day mentioned in the Act, under a heavy
penalty, to make a sworn return to the treasurer of the town in which the bank
is established, of all its stockholders not residing within the State, the number of

shares held by each and the market value of such shares, and he is also required

within ten days of the making of such svvorn return to pay such treasurer one per

cent on such value. Then follow provisions with regard to railway and other

•corporations, which are required to pay to the state one per cent, of the value of

their stock and one per cent, of the par value of the funded and floating indebted-

ness.

Corresponding provisions are also enacted with regard to express, telegraph

and telephone companies, and the penalties for failing to make any of the returns

or payments so required are very heavy. Connecticut is one of the States to

which applies what has been elsewhere said as to moneys collected by the local

authorities being partially devoted to State purposes. {See Statutes of Connec-

ticut, 1888, Chaps. 241 to 244.)
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MASSACHUSETTS.

The assessment law of Massachusetts, enacts that " all property, real and
'personal, of the " inhabitants of this .state, not expressly exempted by law shall
" be subject to taxation."

'• Personal " estate for the purposes of the Act includes goods, chattels, money
and effects wherever they are. ships and vessels, money at interest, and other
debts due the person to be taxed more than they are indebted or pay interest for
(but not including in such debts due any loan or mortgage of real estate, except
the excess of such joan above the assessed value of the mortgaged real estate),,

public stocks and securities, stocks in turnpikes, bridges and moneyed corpora-
tions, within or without the state, the income from an annuity and so much of
the income from a profession, trade or employment as exceeds the sum of two
thousand dollars a year, but no income shall be taxed which is derived from
property subject to taxation.

It is also provided that no taxes shall be assessed in any city or town for state,,

county or town purposes upon the shares in the capital stock of a corporation,,
organized or chartered in the commonwealth paying a tax on its corporate fran-
chises under the provisions of a certain other Act of the Legislature, but sucli
shares shall be taxable to the owners thereof for school, district, and parish pur-
poses.

In addition to the assessment of real and personal property and incomes of
over $2,000, a poll tax is directed to be levied of $1 on every male inhabitant of
the commonwealth above the age of 20 years, and this tax may be applied either
to state or county purposes.

Property in this state for the purposes of assessment is to be estimated at its

"just value."

Recognizing the dithculty of securing a fair assessment of property of
various descriptions, the disposition to evade taxation of every kind and the
subterfuges resorted to, to accomplish this purpose, a number of stringent pro-

• visions have been enacted in Massachusetts directed against those who attempt
to defeat the law in this particular. One of these provisions declares that " who-
ever with intent to defeat or evade the provisions of law in relation to the
assessment or payment of taxes, delivers, or discloses to an assessor a false or
fraudulent list, return, or schedule of property as, and for a true list of his

estates not exempted from taxation, shall be punished by fine not exceeding-
one thousand dollars, or by imprisonment in jail not exceeding one year." The
list of exemptions is dealt with elsewhere.

In Massachusetts the taxation of corporations for state purposes is the sub-
ject of a special Act of the Legislature. This Act provides, among other things,

that every corporation established within the commonwealth shall make a return
to the tax Commissioner on or before a given date, showing the whole number of
their shares, the names and addresses of the shareholders and the " cash market
value " of such shares.

All the shares of stock in banks are to be assessed to the owners thereof in
the cities or towns where such banks are located whether such owner is a resi-

dent of such city or town or not, but the tax in the first instance is to be paid by
the bank direct, and for the amount so paid in taxes, the bank is to have a lien

on the shares as against the shareholders.

In Massachusetts, savings' banks are ret^uired to pay one -half of one per
cent, on their deposits ; and elaborate provisions are enacted with regard to the
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taxation of " corporate franchises," including fire, marine, and life insurance
companies, railway, telegraph and telephone corporations, trust companies
aud other associations, the object evidently being to compel them to pay &n
adequate tax for the special privileges they enjoy under the laws of the state

(See Chapters 11, 12 and 13, Statutes of Massachusetts, 1882.)

MAINE.

The first section of the Act respecting the assessment and collection of

taxes in the State of Maine, directs that " a poll tax shall be assessed upon every
male inhabitant of the state above the age of 21 years, whether a citizen of the
United States or an alien," and this tax is not to exceed S3. The second section

establishes a principle of taxation no less general in its application, by
virtue of which " all real property within the state, all personal property of
" inhabitants of the state and (certain) personal property of persons not inhabit-
" ants of the state, is subject to taxation," excepting only specified exemptions.

" Personal " estate for the purposes of taxation includes all goods, chattels,

moneys, and efiects wheresoever they are, all vessels at home or abroad, all obliga-

tions for money or other propert}', money at interest and debts due the person to

be taxed more than they are owing, all public stocks and securities, all shares in

moneyed and other corporations within or without the state, and all annuities

payable to the person to be taxed when the capital of such annuity is not taxed
in the State of Maine.

The capital stock of banks and other corporations is assessable. Ample
provisions are made to compel managers and other officers of these institutions,

to make a full disclosure of all information required to enable assessors to dis

charge their duties, and the mode of collecting the tax upon such capital stock
appears to be rather summary. The collector is to cause a written notice to be
delivered to the cashier or president of the bank, stating the description of stock
taxed, to whom assessed, and the tax thereon. No dividend is to be paid on such
stock after such notice until the tax thereon is paid. The cashier may pay
the tax, and .such payment shall constitute a charge against any dividend thereon,

but should the tax remain unpaid for ninety days, the collector may sell the

stock in the manner prescribed in the Act. Then follow provisions regulating
the taxation of railroad, telegraph, telephone, express and foreign insurance

companies, and savings' banks, but as these are similar to those in force in

Connecticut and Massachussetts which have already been described, they need
not be referred to at length, especially as the tax on these is largely for State

purposes. >

There is, however, one feature of the law in this State to which reference

may be made ; the statute provides that when a tenant paying rent for real estate

is taxed thereon, he may retain out of his rent half oi the taxes so paid by him,

and when a landlord is assessed for such real estate he may in the absence of

any agreement to the contrary, recover from the tenant half of the taxes so paid

by him. There are in Maine, as elsewhere in the United States, certain territorial

divisions unknown to the municipal law of Ontario, such as " plantations " and
"parishes," but the same principles of taxation apply in these as in the larger

divisions. (See Chap. 6, Kevised Statutes of Maine, 1883.)

MICHIGAN.

The " tax law " of this state by its first section, provides that " all property

within the jurisdiction of this state not expressly exempted shall be subject to

taxation."
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For the purpose of taxation the term " real property " in Michigan is con-
strued to include all lands within the state, and all buildings and fixtures thereon,
and also all mortgages on real estate, deeds of trust, contract or other obligation,
by virtue of which land in Michigan is pledged for the payment and discharge of
any debt.

" Personal property " includes all goods and chattels, ships, boats and vessels,

all shares in corporations organized under the laws of the state, including bank
shares, and generally speaking all other property not included in the definition
of real property.

The present assessment law of Michigan was only enacted in 1891, and
under its provisions it is the duty of the assessing ofiicer to " require every
person of full age and sound mind to make and subscribe to a true and
correct written statement under oath, of all the taxable property of such
person, whether owned by him or held for use of another," and in every
case when any person shall wilfully neglect or refuse to make out and
deliver such sworn statement, said person is to be deemed guilty of a mis-
demeanor, and upon conviction thereof, is subject to a fine of SI 00 or thirty
days in the county jail, or to both fine and imprisonment in the discretion of
the court, and if the assessing officer is not satisfied of the correctness of any
such sworn statement, he is empowered to examine anyone upon oath touching
the property in question. Property is to be assessed for the purpose of taxa-
tion at its " cash value," and all " corporate property," except w^here some other
provision is made by law, shall be assessed to the corporation, as to a natural
person in the name of the corporation, and " the place where its principal office

in the state is situated shall be deemed its residence."

The law also provides that :
" A mortgage, deed of trust, contract or other

" obligation by which a debt is secured by a lien upon real property within this
" state, shall, for the purpose of assessment and taxation, be deemed and treated as
" an interest in such real property, except as to the property of railroad and quasi
" public corporations. In such case the value of the property affected by such
" mortgage, deed of trust, contract or obligation, less the value of ,such security,
" shall be assessed and taxed to the owner of the property, and the value of such
" security shall be assessed and taxed to the owner thereof, in the county and
" assessing district in which the property so affected is located. The taxes so
" levied shall be a lien upon the property and securit}^ and may be pai,d by either
" party to such security. If paid by the mortgager (mortgagor) or holder of the real
" property, such portion as was assessed to the mortgagee shall be considered and
" treated as payment on any interest that may be due, or if there is no interest
" due, then as a payment of so much principal.

" If paid by the mortgagee or holder of the security, such portion as was
" assessed to the mortgager (mortgagor) or owner of the fee, shall become a lien
" npon the land or real property, and be added to all other obligations and become
" subject to the same terms and conditions as such mortgage or other property.

" Provided, that it shall not be lawful for either party to pay the portion of
" the tax assessed to the other, until after the expiration of thirty da3'S from the
" time the warrant for the collection of the taxes has been placed in the hands of
' the treasurer.

" Provided further, that if the said mortgagee shall neglect or refuse to pay
" the tax assessed to him as the holder of any such mortgage, deed of trust, con-
" tract or other obligation, the treasurer shall proceed to collect the same from the
" mortgager (mortgagor) or holder of the said real estate, in the same manner as
" is provided by law for collecting other taxes, and an}- delinquent tax accruing
" by reason of the failure to collect the tax assessed upon any such mortgage,
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"" deed of trust, contract or other obligation, may be returned against the said

" land in the same manner as other delinquent taxes. If any such security or

" indebtedness shall be paid by any such debtor or debtors, after the tax shall

" have become a lien upon the real property affected thereby, the amount of the

" tax levied shall become an offset against such indebtedness. It shall be the
" duty of the holder of any such mortgage, deed of trust, contract or other obliga-

" tion, to file with the supervisor, or other assessing officer of the township or

" assessing district in which the land or real property affected thereby, is situated,

" before the 10th day of April of each year, a written statement under oath of all

" his estate situated in such township or assessing district, liable to assessment
" and taxation under the provisions of this Act, otherwise a written statement of

" the mortgagee's interest in any such real estate, may be filed with the supervisor
" by the mortgager (mortgagor) or owner of the fee. No mortgage, deed of trust,

" contract or other obligation, by which any incumbrance upon real estate situated

" in more than one assessing district shall be created, shall be accepted for record,

" or recorded by any registrar of deeds within the state, unless there shall be
" contained therein or appended thereto, a statement apportioning for purposes of

" taxation, the incumbrance so secured by such real estate upon the separate

" parcels of land included in such instrument for record, so as to shew the pro-

" portionate amounts to be assessed as an interest on each parcel in the different

" assessing districts.

" The obligor may include such apportionment in such instrument,but in case the
" obligor shall fail to do so, the obligee or some authorized person in his behalf,

" may append the statement of apportionment to such instrument." The exemptions

are somewhat fewer than in most of the states and are as follows : (1) All public

property belonging to the United States, the state of Michigan, or to any county,

city, village, township or school district within the state. (2) The persorxal

property of all benevolent, charitable, and scientific institutions incorporated

under the laws of the state, and such real property as shall be occupied by them
for the purposes for which they were incorporated. (3) All houses of public

worship, with the land on which they stand, and also any parsonage owned by
any religious society of this state and occupied as such. (4) All property of

cemetery associations, and lands used exclusively as burial grounds. (5) Library

or school books to the value of Si 50, and the personal wearing apparel of every

individual, and all family pictures. (6) Household furniture to the value of S200,

musical instruments not exceeding Si 50 in value, and other personal property

used by any householder in his house ot the value of S200. (7) The real and
personal property of persons, who, in the opinion of the supervisor are by reason

of poverty unable to contribute towards public charges and (8) All mules, horses

and cattle not over a year old, all sheep and swine not over six months old, and
all domesticated birds and insects. {See Chap. 200, Laws of Michigan, 1891.)

NEW YOEK.

The first section of the assessment law of New York State, provides that

:

" All lands and all personal estate within this state, whether owned by individuals

or by corporations, shall be liable to taxation, subject to the exemptions herein-

after specified."

Personal property is defined to include, among other things, " public stocks

and stocks in moneyed corporations."

All real and personal estate liable to taxation is to be estimated and assessed

by the assessors at its full and true value, as they would appraise the same in pay-

ment of a just debt due from a solvent debtor.
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In almost every other state of the union the persons liable to assessment are
required to deliver to the officer making the assessment a sworn statement show-
ing all the property of such persons liable to taxation, but in the State of New
York it is the duty of the assessors to prepare the assessment roll after making a
" diligent enquiry " as to the facts, and the assessors are required to swear to the
(Correctness of the roll as is the practice in this province. Another similarity is

to be found in the fact that, in assessing personal property the "just debts" owing^

by the persons and corporations so assessed, are to be deducted.
In New York as in many other states of the union special provisions are^

enacted respecting the taxation of corporations, joint stock companies and asso-

ciations. Taxes raised from this source in New York are for the use of the state.

Every corporation, joint stock company or association, excepting banks and
certain other corporations mentioned in the Act, is to be subject to and pay a
tax " upon its corporate franchise or business " into the treasury of the state

annually, to be computed as follows :
" If the dividend or dividends made or

declared by such corporation, joint stock company or association, during any
year, amount to six or more than six per centum upon the par value of its capital

stock, then the tax to be at the rate of one-quarter mill upon the capital stock for
each one per centum of dividends so made or declared, or if no dividend be mad&
or declared, or if the dividend made or declared do not amount to six per centum
upon the par value of said capital stock, then the tax to be at the rate of one and
one-half mills upon each dollar of the valuation of the said capital stock."'

Provision is also made for cases in which such company or corporation shall have
issued more than one kind of stock, such for instance as common and preferred

stock. Railroad, canal, steamboat, insurance and other corporations, are also-

subject to this Act, a slight variation being made in the rates, some of them pay-
ing five-tenths of one per centum upon the gross earnings, and in the case of

certain insurance companies, eight-tenths of one per centum upon the gross

amount of the premiums.
With regard to banks the ordinary law applies. The stockholders are

assessed and taxed " on the value of their shares of stock therein," and such shares

are to be included in the valuation of the personal property of such stockholders-

at the place, city, town or ward where such bank is located, subject to all the

deductions and exceptions allowed by law in assessing the value of other taxable

personal property owned by individual citizens of the state. The local authorities

charged with such assessment are required, within ten days after completing such

assessment, to give written notice to each bank of the assessment of the shares of

its respective shareholders, and no personal or other notice to such shareholders

individually is necessary for the purposes of the Act. Provision is made whereby
the assessors can obtain the information necessary to enable them to make the

assessment of bank shares, and the assessment when made is a lien on the stock,

and the manager or other officer of the bank may pay the tax, and deduct the

same from any accrued or accruing dividend. There is also an Act in the State

of New York to "tax stock corporations for the privilege of organization," by
virtue of which every corporation, joint stock company or association incorporated

by or under any general or special law of the state having capital stock divided

into shares, is required to pay to the state treasurer, for the use of the state, a tax

of one-eighth of one per centum upon the amount of the capital stock which such

corporation, joint stock company or association is authorized to have, and a like

tax upon any subsequent increase thereof.

The Act further provides that such tax shall be deemed payable upon the

incorporation of any such corporation, joint stock company or association, and no
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such corporation, joint stock compan}^ or association shall have or exercise anj
corporate powers until such tax shall have been paid. The Act is not to apply

to anj' literary', scientific, medical or religious corporation, or to corporations

organized under the banking laws.

As has been pointed out in another part of this report, the assessment laws

of the State of New York do not appear to have produced satisfactory results, and
a committee of the legislature is now sitting for the purpose of enquiring into

the whole question, but it has as j'et issued no report. The chief ground of com-
plaint is that a very large proportion of personalty in this state escapes taxation

altogether, and it is even stated that not more than from ten to twent}^ per cent,

of it is actually entered on the assessment rolls. The exemptions do not differ

materially from those in other states. If, however, it be true that seventy-five

or eighty per cent, of all the personalty in the state escapes taxation, the exemp-
tions allowed by the statute, beyond showing the intention of the legislature, are

of little consequence. (See Revised Statutes of New York, 1889, published by
Banks & Brothers ; 8th ed.. Vol. II.. Chap. 18.) See also same volume, page 1580.

OHIO.

In the assessment law of Ohio, we meet with this declaration :
" All prop-

erty, whether real or personal, in this state, and whether belonging to individ-

uals or corporations, and all moneys, credits, investments in bonds, stocks or

otherwise, of persons residing in this state, shall be subject to taxation, except

only such as may be expressly exempted therefrom."

The definition as given in the statute, of the term " personal property," is

altogether too long, to reproduce in full, and a synopsis is all that will be
attempted in this place. For the purpose of assessment it is held to include

every tangible thing being the subject of ownership, whether animate or

inanimate, other than money, and not forming part of any parcel of real property

and also the capital stock and undivided profits of every company whether
incorporated or unincorporated. A technical definition of " money " and " credits

"

IS also given, and persons liable to assessment are permitted to deduct the
" legal bona fide debts owing by such persons," as in Ontario. Personal property

is to be valued at its " usual selling price " for the purposes of the Act and
" real estate " at its " true value in money," which is only another way of

expressing the same thing. Persons liable to assessment, and even those who
claim to be exempt, are required to make their returns or statements under oath,

and adequate punishments are provided for those who are guilty of any
irregularity.

Provisions are also enacted with regard to the taxation of banks, railroad,

express and telegraph companies, but as there is nothing special in these

provisions it is not deemed necessary to refer to them at length.

Ohio is one of the states in which, although the municipal authorities collect

the taxes, a part of the same are paid over to the state. The law requires the

state auditor annuall}' on or before a given date to " give notice to each count}"
" auditor of the rates per centum required by the general assembly to be levied
" for the payment of the principal and interest of the public debt, for the support
" of common schools, for defraj'ing the expenses of the state, and for such other
" purpo.ses as shall be prescribed by law ; which rates or per centum shall be
" levied by the county auditor on the taxable property of each county on the
" duphcate, and shall be entered in one column and denominated state taxes."

There is however one feature of the legislation of this state respecting

taxation, which may be of interest, showing as it does the difficulty of obtaining

a full and fair assessment.
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The feature referred to is, the passage of an Act in 1888, entitled " An Act
to secure a fuller and better return of property for taxation and prevent omissions

of property, from tax duplicate." This Act authorizes the appointment of officers

called " tax inquisitors," whose business it is to ferret out property which has

not been assessed. Such officers must be remunerated out of the proceeds of

taxation recovered through their instrumentality, and such remuneration is not

to exceed 20 per cent, of the amount so recovered.

The whole subject is dealt with in eight chapters. Title XIII. of the Revised
Statutes of Ohio, 1890.

VERMONT.

The assessment law of Vermont commences with a declaration that :
" The

polls of the male inhabitants of the state, citizens and aliens over 21 and under
70 years of age, shall be set in the list at $2 each, except the polls of persons

actually poor or from whom a tax is not likely to be collected." And following

this is a provision that :
" All real and personal estate shall, except as otherwise

provided be set in the list at one per cent, of its value in money, on the first day
of April of the year of its appraisal."

The exemptions from taxation will be dealt with in their proper place, but
it may here be stated that the law of Vermont expressly provides that " All

manufacturing establishments hereafter erected, all quarries and mines hereafter

opened by any individual company or corporation and all the machinery
necessary for the prosecution of the business all capital invested in and used for

operating same, together with all such machinery hereafter put into buildings,

already erected but not now occupied, when the amount invested actually exceeds

$1,000 shall be exempt from taxation for a term of five years.

There are provisions respecting the taxation of the capital stock of banks,
" moneyed and other corporations," but they present no feature of special

interest. There are also special provisions relating to the taxation of savings

banks, trust corporations, express and telegraph companies; for state purposes

only. Personal property is appraised yearly, but " real estate " is assessed
" quadrennially." We fiad again in this state, minor territorial sub-divisions

mentioned, such as " fire districts " and ''' gores," but these sub-divisions do not

affect the principles of taxation. There are the usual provisions as to " oaths," to

be taken by persons liable to assessment, and penalties are prescribed for those

guilty of neglect "or refusal to observe the law, and those who wilfully violate it

are liable to punishment more or less severe, according to the degree of their

guilt.

See Revised Laws of Vermont, 1880. Title IX. Chapters 22 to 26 ; also sees.

3593-7, and sees. 3662-3.

PROVINCE OF QUEBEC.

The municipal code of the Province of Quebec provides that every municipal

council has the right to levy by direct taxation on all the taxable property, or

only on all the taxable real estate of the municipality, as it may see fit, any sum
of money required to defray the expenses of administration, or for any special

purpose whatever within the scope of the functions of the council (article 489),

and in the absence of any special declaration that the taxes are to be exclusively

levied on real estate, it is provided that municipal taxes must be apportioned as

well on the movable property as on the taxable real estate (article 937).

Municipalities are also empowered to levy annually, by way of personal

taxes, upon the following persons : (1) Upon every tenant who pays rent, a sum
not exceeding five cents in the dollar, upon the amount of his rent. (2) Upon
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every male person of 21 years of age, residing in the municipality, and not

otherwise taxed by virtue of said code, a sum not exceeding Si. The code also

provides that the following property is taxable in every local municipality in

which it is possessed, (a) the yearly salary or income derived from the office of

every judge or other civil servant appointed by the Federal or Provincial Govern-

ments; (b) the annual professional income of every advocate, notary, physician,

surgeon, dentist, civil eogineer, or provincial land surveyor; (c) the annual

salary of all other persons engaged in another's service, and whose salary exceeds

$400 per annum. Crown lands occupied whether under or without location

tickets, are deemed to be taxable property, but the municipal taxes for which

they are liable cannot in any case be recovered from the Crown.

Article 582 of the code authorizes municipal councils to compel each of the

following persons to take out a license from the corporation for the exercise in

the municipality of his trade, occupation or calling, and to prevent the carrying

on of such trade, occupation or calling without such license. (1) Every broker

or banker, and every wholesale or retail trader, merchant and dealer residing in

the municipality or not, except such persons as are obliged to take out licenses

from the Government of the province, in so far only as relates to the particular

business for which they must have such license. (2.) Every carter or common
carrier. (No such license can be given for a longer period than 12 months.) The

price fixed for granting any such license in virtue of this article must be propor-

tioned to the extent of the business, trade, or occupation of each person bound to

take a license, and fixed at the discretion of the council, but such price must not

exceed S20 in the cases set forth in paragraph 1, and S12 in the case of paragraph

2. No municipal corporation shall, however, levy any tax upon any commercial

traveller taking orders or selling goods, wares or merchandize by sample, catalogue

or price list, or require any such person to procure a license from such municipal

corporation, notwithstanding anything to the contrary in any statute.

Taxes upon Commercial Corporations.

In 1888 the Legislature of Quebec passed an Act imposing special taxes on
commercial corporations for provincial purposes, and these taxes are of course in

addition to the burdens already levied by the municipal authorities. The Act in

question recites that in order to provide for the exigencies of the public service

every one of the following companies and corporations doing business in the

Province, namely : Every bank, insurance company, incorporated company
carrying on any labor, ti-ade or business in the Province, loan company, navigation

company, telegraph and telephone company, city passenger railway or tramway
company, and every railway company shall respectively pay annually the
following taxes :

Banks.

(a) One hundred dollars on every one hundred thousand dollars, or fraction

of one hundred thousand dollars of the paid up capital, up to one million dollars

inclusively ; fifty dollars for each one hundred thousand dollars or fraction of one
hundred thousand dollars of the paid up capital from one million dollars to three
million dollars inclusively ; twenty-five dollars for each one hundred thousand
dollars or fraction of one hundred thousand dollars, of the paid up capital from
three million dollars to six million dollars inclusively, and fifteen dollars for each
one hundred thousand dollars, or portion of one hundred thousand dollars, over
six million dollars; except in the case of banks whose organization is outside of

said Province, but which have branches or agencies in the Province, which shall
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each pay a principal tax of a fixed amount of one-tenth of one per cent, upon the

amount of the paid up capital if such capital is one million dollars or less, of one
thousand dollars if the paid up capital exceeds one million dollars but does not

exceed two million dollars, and of fifteen hundred dollars if the paid up capital

exceeds two million dollars.

(b) An additional tax of one hundred dollars for each office or place of

business in the cities of Montreal and Quebec and of twenty dollars for each ofiice

or place of business in any other place.

Insurance Companies.

(a) An insurance company carrying on the business of one kind of insurance

only, $500.

(b) If carrying on the business of two or more kinds of insurance at the same
time, $500 for the first and $50 for each of the others.

(c) Companies known as plate glass insurance companies shall each pay a tax

of one-tenth of one per cent, upon the amount of their paid up capital.

(d) An additional tax of $100 for each place of business in Montreal and
Quebec and $5 for each place of business in any other place.

(e) Every person acting as a broker for marine insurance companies, which

do not carry on the business of insurance in the Province and have no office or

place of business therein, shall pay a principal tax of $200 and an additional tax

of $50 for each of his offices or places of business.

Loan Companies.

(a) A company with a fixed capital exceeding five hundred thousand dollars

shall pay $400, with an additional sum of $50 for each million dollars or fraction

of one million dollars of the paid up capital of the company over one million

dollars.

If the fixed capital exceeds four hundred thousand dollars, but does not

exceed five hundred thousand dollars, $300 ; if it exceeds three hundred thousand

dollars, but does not exceed four hundred thousand dollars, $250 ;
if it exceeds

two hundred thousand dollars, but does not exceed three hundred thousand

dollars, $200 ; if it exceeds one hundred thousand dollars, but does not exceed

two hundred thousand dollars, $150 ; if the fixed capital is one hundred thousand

dollars or less, one-tenth of one per cent, upon the amount of the capital.

(b) A company without a fixed capital, $100.

(c) An additional tax of $100 for each place of business in Montreal or

Quebec, and of $50 for each place of business in every other place, when the fixed

capital exceeds one hundred thousand dollars ; when the fixed capital is one

hundred thousand dollars or less, and when there is no fixed capital the additional

tax shall be $50 for each place of business in Montreal and Quebec, and $25 for

each place of business in every other place.

Navigation Companies.

(a) One-tenth of one per cent, upon the amount of the paid up capital up to

five hundred thousand dollars inclusively, and $50 for every one hundred thous-

and dollars or fraction of one hundred thousand dollars, above five hundred

thousand dollars.

(b) An additional tax of $50 for the most important ofiice or place of

business in each of the cities of Montreal and Quebec, and of $20 for the most

important office or place of business in ever}'' other place.
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Telegraph Companies.

(a) Every telegraph company and every other company workiag a telegraph

line for the use of the public, one-tenth of one per cent, upon the amount of the

paid up eapital up to fifty thousand dollars.

(b) Two thousand dollars for every company, the paid up capital whereof

•exceeds fifty thousand dollars.

Telephone Companies.

One-tenth of one per cent, upon the amount of the paid up capital if it is

fifty thousand dollars or less, and fifteen hundred dollars if it exceeds fifty

thousand dollars.

City Passenger Railway or Tramway Companies.

$50 for each mile of single track of railway or tramway in operation and
$100 for each mile of double track in operation.

Railway Companies.

(a) The railway companies mentioned in the schedule annexed to the Act,

•and including a part of the C. P. R. and the whole of the G. T. R. in the Province,

and also including everj' railway company having received or receiving subsidies

from the Government of the Province are re:;[uired to pay SIO for each mile of

railway in operation.

(b) All other railway companies, $5 for each mile of railway in operation.

Other Incorporated Companies,

(a) Every incorporated company carrying on any labor, trade or business in

said Province other than those hereinbefore mentioned, are required to pay
-one-tenth of one per cent, upon the amount of their paid up capital to one million

dollars, and .S25 for each one hundred thousand dollars or fraction of one hundred
thousand dollars, for all sums over one million dollars.

(b) An additional tax of §50 for each place of business, factor}^ or workshop
in the cities of Montreal and Quebec, and of S2o for each place of business,

factory or workshop in every other place. (See R. S., Quebec, 18S8, Vol. 1, Art.

llJiS-lloS)

By an Act passed in 1892 every person or firm, other than incorporated

companies engaged in or who desire to engage in the manufacture of any article

of commerce, or in any manufacturing industry other than the manufacture of

tobacco and cigars within the Province, is required so soon as his capital exceeds
the sum of five thousand dollars to take out au annual license, for which he shall

pay to the Provincial collector S50, if the capital employed does not exceed fifty

thousand dollars.

If it exceeds fifty thousand dollars, but does not exceed one hundred
thousand dollars, .$100. If the capital employed exceeds one hundred thousand
dollars, SI 50.

Tobacco and cigar manufacturers are required to take out a license annually
based upon the annual value or rental of the premises occupied b}^ such manufac-
turer according to the following rate :

If such rental is 83U0 or under $100 00
Over $300 and not exceeding $4-00 150 00
Over S400 and not exceeding $600 250 00
Over 8600 and not exceedincr $800 400 00
Over $800 T 500 00
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Then follow provisions applicable to every "shop-keeper, trader, person or firni'

other than an incorporated company who keeps a shop, carries on trade or busi-

ness, or who sells or desires to sell within the Province by wholesale or retail,

any timber, lumber, coal, tobacco, cigars, goods, wares or merchandise ofany kind,,

and who is not liable to the tax payable by manufacturers, or who has not

already taken out a license under the Quebec License Law for the sale of
intoxicating liquors." These provisions regulate the annual tax which the several

classes of persons therein mentioned are required to pay ranging in amount from
$10 to $100. (See 55-56 Vic, Quebec, Chap. 10.)

Some of the provisions contained in the Acts cited above are, it is under-

stood, likely to become the subject of litigation.

A further Act of the legislature of Quebec was also passed in 1892, entitled,

" An Act respecting direct taxes upon certain persons," and reciting that the

present revenue is insufficient to meet the increased expenditure and additional

burdens of the Province, and that it is expedient and necessary to levy new"

taxes.

By virtue of this Act all members of the different liberal professions,,

namely : Advocates, notaries, physicians, dentists, land surveyors, civil engineers-

and architects practising their respective professions within the limits of the

Province are required to pay to the collector of provincial revenue the following:

direct taxes :

1. Those who reside in incorporated cities and towns, an annual sum of $6-

each.

2. Those who reside in other municipalities in the Province, an annual sum
of $3 each.

3. All the members of the executive council, the members of the civil service

and public employees and officers receiving a fixed salary are required to pay a.

direct tax of 2^ per cent, upon their respective salaries over $400.

There is also an Act imposing a tax on the transfer of real estate at the ^ate^

of one and a half cents on each dollar of the value of such real estate.

The "Liquor License Act was revised in 1892 and the licenses increased.

MANITOBA.

The Municipal Assessment Act of 1891, of the Province of Manitoba, pro-

vides that all lands and personal property shall be liable to taxation subject to

certain exemptions mentioned therein, and personal property is defined to-

include shares or stocks of incorporated companies. There is a clause in the Act
directing that the personal property of an incorporated company or corporation

shall be assessed against the company or corporation, and that ships and vessels

or shares therein shall be assessed against the owners at their port of registry,,

and there is also a provision unknown to our own law, to the effect that

all lands in rural municipalities improved for farming or gardening purposes,,

shall be assessed at the same value as such lands would be assessed, if unim-

proved, the object evidently being to attract agricultural settlers. When lands-

are improved for other purposes, even in rural municipalities, the value of such

improvements are to be added to the assessment, and in the case of villages,,

towns and cities, assessments are to be so made that the burden of taxation,

will fall equally upon both real and personal property in proportion to their

respective values.

In assessing stocks-in-trade the assessor ma}- assess a person, firm or corpor-

ation doing business, for the amount of the average stock-in-trade kept on hand
by such person, firm or corporation during the twelve months immediately prior-
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to the time of the assessment, and the person hable to assessment is bound to

supply evidence of this average, no deduction being allowed on account of

indebtedness therefor as in Ontario.

The exemptions are referred to under their appropriate heading.

There does not appear to be any authority in Manitoba to levy an income
tax. The city of Winnipeg is governed by the general law, as amended by
an Act passed in 1893, containing special provisions relating to Winnipeg, to

which reference is made in another part of this report.

NEW BRUNSWICK.

Ko change in the law of New Brunswick, respecting taxation, has been
made for a number of years, and the present law is found in the Consolidated
Statutes of that Province prepared in lh77 ; the amendments since that time
have been immaterial The incidence of municipal taxation is regulated as

follows :

—

One-sixth part of the sum to be raised shall be levied by an equal rate as a
poll tax on male persons of twenty-one years of age, and not being paupers, and
the residue of the sum to be raised shall be levied upon the whole ratable pro-
perty, real and personal, and ratable income, in just and equal proportions,

according to the assessed value or amount of the same, and not upon any one or

more kinds of property or income or subjects of assessment in particular, or

in different proportions.

The list of exemptions, although somewhat shorter, does not materially
differ from our own, except in one particular, and that has reference to church
property, which does not appear by the general law to be exempt from
taxation. By correspondence your Commissioners learned that although there
was no statute law applicable to the entire province, authorizing the exemption
from taxation of such property, it was tacitly understood that such exemption
should be permitted, and, as a consequence, property of the character referred
to is not assessed.

There is a provision to the effect that real and personal property shall

be rated at its full cash value, subject, however, in the case of personal
property, to a reduction for indebtedness.

Income is to be rated at its actual amount, and the statute declares that
it shall not be subject to any deduction by reason either of indebtedness or

expenses of living, but the income of a merchant arising from protits of busi-

ness, shall be subject to a deduction equal to the interest upon so much of
the value of his stock as is rated under the head of personal property. The
only incomes absolutely exempt from taxation are those which do not exceed
S200, and there is a further provision that the property, to the amount of SoOO,
of a widow or unmarried female, or wife deserted by her husband, and compelled
to earn her own living, shall also be exempt.

Personal property liable to assessment under the Act, is defined to include
money at interest or otherwise, securities, notes, mortgages, debentures, accounts,
public stocks, and all other property, except real estate and income.

Personal estate belonging to a joint stock or other corporation, having its

principal place of business within the province, may be assessed in the parish
where its principal place of business is situated, in the name of the coi*poration

or of the president, manager, or agent thereof, but no stockholder of any joint

stock corporation, as aforesaid assessed hereunder, shall be assessed for his stock,

or income derived from such stock.

A foreign corporation having a place of business within the province must
be assessed in respect of its personal property within the province, and upon its
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income derived from its business within the province, in the same manner as to

'personal property, as a joint stock or other corporation having its principal

place of business within the province, and as to its income, in the same manner
as an inhabitant of the province.

Where any branch or agency of any business, carried on beyond the limits

of the province, is established at any place within the province, no person
assessed in respect of the said business carried on ^within the province, shall be
liable to assessment on his interest in the general business abroad, either as

personal estate or income, " but shall be liable to assessment only on real estate

within the province, and on the personal estate employed within the province

in such business, and income derived from within the province, and on invest-

ments made from earnings within the province wherever such investments

may be."

The paid up capital stock of a joint stock company is to be assessed as

personal property of the corporation, and at its correct value at the time of

assessment, but the amount assessed on any real estate of such company is

required for the purpose of assessment to be deducted from the value of such

paid up capital stock.

NOVA SCOTIA.

The present Act relating to municipal assessments in the Province of Nova
Scotia, was passed in 1888, and it is therein enacted that for all purposes foi

which local and direct taxes may be levied, all land and all such personal

property and income as is defined in the said Act, shall be liable to taxation, and
there is a provision to the effect that one-fourth and no more of all local and
direct taxes shall be levied and assessed by an equal rate, as a poll tax, on all

male persons living within the district of the age of twenty-one years and not

being paupers ; and the other three-fourths shall be levied and assessed upon the

whole taxable real and personal property, and income of the locality to be taxed

in proportion to the assessed value thereof, but such poll tax is not to exceed the

sum of fifty cents on any individual, and the council in any municipality may
order the whole amount to be levied and assessed solely upon real and personal

estate and income. There is not sufficient dissimilarity between the exemptions

in Ontario and Nova Scotia to justify a detailed statement of them. Attention

may, however, be called to the fact that " personal property " defined in the Act
includes all stocks of banks, public or private banking companies, or marine,

life or fire insurance companies, or associations, or agencies of such banks,

banking companies or associations, doing business within any municipality or

incorporated town wherever the head office may be—to be assessed to such

banks, banking companies, insurance companies, associations or agencies, and

not to the individual stockholders. Such banks, companies, associations, and
agencies, shall be rated as holding SI00 of personal property for every $20
net annual income or profit derived from the business done by them at the

place where the same is assessed, whether the profits of the year are declared or

reserved, provided that in any incorporated town or district where there is a

local bank or banks, and also one or more agencies, every such agenc}^ shall be

assessed for an amount not less than the lowest amount assessed to any local bank
dn such place, provided, further, that in any district or town in which there is

no local bank, the rate payable by any banking agency shall not be less than

the sum of $150.

Ships and shares in ships or vessels are only to be assessed at one half their

value.
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Income is exempt to the extent of $400, but there is no provision in Nova
Scotia corresponding to sub-section 21 of section 7 of our Assessment Act, where-

by so much of the personal property of any person, as is equal to the just debts

owed by him on account of such property, is exempt from taxation.

PRINCE EDWARD ISLAND.

The only Province of the Dominion not divided into municipalities is Prince

Edward Island—the ^city of Charlottetown and the town of Summerside are the

only two places on the island enjoying municipal institutions, and they are

governed by special charters. In all other localities the work, which in Ontario

is done b}' the municipal councils, is there undertaken by the general government.

The sole exception to this rule is the school system. For the purposes of educa-

•cation the island is divided into school districts which appoint their own trustees

who are authorized to collect a certain amount of taxation in each district for

building purposes, etc., but the salaries of the school teachers are provided by the

government.
With regard to both Charlottetown and Summerside, the taxes are principally

raised by an assessment on real and personal property and a poll-tax ; income is

not assessed, but there are the usual special sources of revenue, such as police

court fines and licenses of various descriptions. No special features present

themselves ; the exemptions include churches and educational institutions.

BRITISH COLUMBIA.

The Assessment Act of British Columbia provides that :
" All land and

personal property and income in the Province of British Columbia shall be liable

to taxation," subject to certain exemptions. The term " personal property

"

includes income, goods and chattels, shares in incorporated companies, mortgages,

dividends from stocks, money, notes, government or municipal bonds or securities,

accounts and debts at their actual value, and all other property except real estate.

Then follows a provision that :
" There shall be assessed, levied and collected

from every person and paid to Her Majesty, her heirs and successors, the sums
following

:

" Two-thirds of one per cent, on the assessed value of real estate.

" One-half of one per cent, on the assessed value of personal property.
" Three-quarters of one per cent, on the income of every person of Si,500 and

over
;

" and there is also a tax of two per cent, on the assessed value of what are

called "wild lands" within the Province; these lauds are defined to be lands upon
which there shall not be existing improvements, when assessed, to the value of

$2.50 per acre when situated west of the Cascades and $1.25 per acre when situated

east of the Cascade Range of Mountains.

A specific tax is imposed on cattle and sheep depastured on Crown lands at

the rate of 25 cents per head on all cattle (and the word " cattle " includes horses

and mules as well as horned cattle) and five cents per head on all sheep.

There is also an Act imposing on every male person in the Province, over 18

years of age (with certain exceptions), a poll-tax of $8 annually.

The Municipal Act, 1892, of British Columbia, enacts that land within a

municipality shall be estimated for the purpose of assessment at its actual cash

value, as it would be appraised in payment of a just debt from a solvent debtor,

but a distinction shall be made between land and the improvements thereon, and
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the respective value of land and improvements thereon shall be estimated, for the

purpose of assessment, separately, and invprovements shall not be estimated for

the purpose of assessment in excess of fifty per cent, of their value ; and it shall

be lawful for the council of any municipality to pass a by-law either exempting
improvements altogether from assessment, or else providing that improvements
shall be assessed at a rate of less than fifty per cent, of their value, but this

provision does not apply to real property held by any railway company. The
three chief cities of British Columbia, viz. : Victoria, Vancouver and New West-
minster, are each governed by a special charter, but they contain no provision to

which special reference need be made in this report.

TORONTO.

The total assessment of Toronto for the year 1892 was 8152,952,936, made
up as follows :

Assessed value of real estate S136,584,003
personal estate 10,308,660

" income 6,060,273

$152,952,936

The above assessment was somewhat reduced on revision and as finally

confirmed by the county judge amounted to $151,158,606. We were unable to-

obtain any information showing how the reduction affected real and personal

property and income respectively, but the larger part of it may probably b&
referred to real estate. Upon the amount so confirmed a rate was struck of 14|.

mills on the dollar, thus making the amount collectable as general taxes for said

year $2,191,799. Toronto also derived from other sources last year a revenue ofc

$747,907, of which the following were the principal items :

Waterworks revenue $427,000
Rentals of city property 22,307

Liquor licenses 31,000

General city licenses 28,500

Market and weigh-house fees 26,000

Police court fines and fees 10,000

Revenue from street railway 120,000

Bell Telephone Company (percentage) 6,000

City registry office (proportion of fees) 9,000

thus giving Toronto a total civic revenue for last year of nearly $3,000,000 inde-

pendent of the amount collected and expended for local improvments.

For the year 1893, although the assessment on real property has been some-

what increased, the total assessment, owing to causes hereinafter referred to, has

been reduced by the sum of $392,571.

The figures which are taken from the assessment roll stand as follows

:

Real Property.

$138,619,813

Income.

$4,758,485

Personal.

S8,535,024

Total.

$151,913,322

The assessment as confirmed by the county judge has been reduced to

$150,766,035.
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It will be observed that the reduction in income since last year is about one
and a quarter million dollars, and in personal property about one and three-

quarter millions. This reduction in income is accounted for by the recent change
in the law by which the exemption on incomes has been increased. It may be

as well, perhaps, to state here exactly what that change was. Previous to the

session of the Legislature held iri 189::^, the annual income of any person derived

from his personal earnings was exempt from assessment provided the same did

not exceed 8700, and the annual income of any person to the amount of 8400 was
also exempt no matter from what source it was derived, provided such income did

not exceed 81,000. By the Act of 1892 the annual income of any person derived

from his personal earnings up to 8700, and the annual income of any person up to

$400 derived from any source other than personal earnings, is absolutely exempt,

without regard to the total amount of the income in either case. The effect of this

provision necessarily is to reduce the aggregate amount assessable as income.

It should, however, be stated that in no case is any greater sum than 8700 exempt
whether derived from personal earnings or from other sources of income or from
the two combined.

The reduction in the amount of personalty is the result of a by-law passed

by the city council which exempts from assessment the machinery, plant and tools

used in every manufacturing industr}^ in the city, and but for these causes there

can be little doubt that assessable income and personalty in Toronto would have
kept pace with the increase in real estate to the extent at least of preserving its

ratio as compared with the preceding year.

The estimated value of real estate exempt from taxation in Toronto, according

to the last return, is 823,215,386. made up as follows :

Property of the Doininion 81,991,576
" ' of Ontario 4,900,551

of county of York 144,520

of city of Toronto 5,566,021
" of charitable institutions 907,413
" of churches (all denominations) 4,806,661
'' of separate schools and R.C. coi'porations .... 747,927

of universities and colleges 3,361,320

Burying grounds 398,575

Hospitals.' 390,822

823,215,386

With a view of showing the relative value in Toronto of assessable real estate

on the one hand and personalty and income on the other, for the last ten years,

the following table has been prepared :

Year.
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It should be stated that the foregoing table is taken from the assessment

rolls for the respective years, and that the totals given were somewhat reduced on

appeal in each year, although relatively the amounts remained about the same.

To enable a comparison to be made with cities in the United States and else-

where, we append a table showing from the latest returns the relative assessed

values of real estate and personal property (including income where such is

assessed) in ten cities.

Name of City.
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or livelihood carried on or exercised within the city, not exceeding 7| per cent,

on the annual value of the premises in which such trades, manufactures, etc., are

respectively carried on. (2) A special tax not to exceed S400 on every fire

insurance company doing business in the city. (3) A special tax not exceeding

$200 on every life, marine, accident or guarantee insurance company. (4) A
special tax not exceeding $400 on every bank doing business in the city, with a
paid up capital of one million dollars, or less. A tax not exceeding S500 on every
such bank, the paid up capital of which is more than one million, but does not

exceed two million dollars, and a tax not exceeding 8600 on every such bank, the

paid up capital of which is over two million dollars. (5) A special tax not

to exceed 85,000 upon every gas company; and upon every electric telegraph,

telephone or electric light company, a special tax not to exceed 8400. And every
special tax aforesaid is to be paid in addition to the business tax, wherever such
business tax is payable. The foregoing are the principal special taxes authorized

by the charter, but there are a number of minor ones which it is not thought
necessary to enumerate. No taxes whatever are imposed either on incomes or

personal property.

With a view of" ascertaining whether the system worked satisfactorily to all

classes of the ratepayers, your Commissioners thought it expedient to place them-
selves in communication with some civic official, who could speak with authority

on that point, and correspondence was accordingly opened with the treasurer of the

city, who in replying to the enquiry, says :
" From a civic standpoint, I

consider the answer to be yes, but from a purely landlords' standpoint, especially

a landlord with a large percentage of vacant houses, the answer would be

emphatically, no."

The figures given above are taken from the treasurer's report for 1891,

which shows that the net assessed value of realty for that year was 8107,247,980,

while the total value of the exemptions was 821,165,020. The assessment for

1892 has however increased the figures under both these headings, the realty

being placed at 8114,000,000, and the exemptions at 823,000,000.

For the purpose of comparison it may be stated here, that real estate in

Toronto, which is also supposed to be estimated at its full value, was in 1892
assessed at 8136,584,003.

Assessments in Montreal are made annually by a board of assessors. The
charter requires property liable to taxation to be assessed at its full cash value,

but enquiry shows that in practice, it is not valued at more than seventy-five per

cent, of its actual worth. The fact must not be overlooked that the taxes above
mentioned imposed by the city council are not the only direct taxes levied in

Montreal. The legislature of the province imposes heavy additional burdens by
direct taxation for provincial purposes. In dealing with the assessment law of

the province of Quebec these are referred to at length.

QUEBEC CITY.

The City of Quebec is governed by a special Charter which was originally

granted in 1840. This was several times amended and in 1865 the statutory

enactments relating to the subject were consolidated and this legislation and the

amendments thereto, which are very numerous, constitute the Charter of to-day.

Quebec derives her revenue chiefly ivom. three sources, as follows :

1. Assessment ot realty.

2. Business tax. 3. Personal tax.

There is no tax imposed on either personal property or income as such.

From a by-law passed by the city council on the 1st day of May, 1892, we
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find that the rate imposed on real estate for the then ensuing civic year was three-
quarters of one per cent, of the real assessed value which is arrived at in the
following manner : When a house or lot of land is occupied, otherwise than by the
owner thereof, at a stipulated rent, such rent is capitalized at 5 per cent, to
establish the assessable value and f of 1 per cent, is imposed on the capitalized
sum, which is equivalent to 15 per cent, on the annual rental value, and when
occupied by the owner it is the duty of the assessor to determine what the pro-
perty would rent for and asisess it according to the same rule. Then there is a
personal tax of S2 per head annually imposed on all persons doing business or
employed in the city at any trade, profession or any other means of livelihood

;

this tax last year yielded something over $50,000.
The" business tax " is a charge of 12| per cent, upon the rental of the pro-

perty used for business purposes.

The section of the By-law imposing this tax is as follows :

" An annual duty or tax is hereby impo.sed upon and shall be paid, in each
and every year, by each and every person or firm of persons being wholesale
merchants, or dealers, or retail merchants or dealers, or wholesale and retail dealers
in goods, \vares and merchandises of any kind or retail dealers in spirituous

liquors (not being tavern keepers) or forwarding merchants or forwarders, or the
agents of merchants, traders, forwarding merchants or forwarders, or being express
agents, brokers, apothecaries, chemists or druggists, or being inspectors of pot and
pearl ashes, lumber, deal, beef, pork, flour, butter, leather, or any other kind or

description of merchandise, manufacture, produce or any provision whatsoever,
or being or carrying on the business of lumber merchants or dealers in wood or

keepers of a lumber yard, with or without steam or water power, or being or
carrying on the business of merchant tailors, boot and shoe makers, saddlers, and
harness-makers, stone cutters, tin-smiths, confectioners, bakers, coffee house
keepeis, cabinet-makers, upholsterers or undertakers, dyers, founders, ginger-beer,

root-beer or spruce-beer brewers, soda-water makers, hair dressers or barbers, ink
or blacking manufacturers, gold-smiths, silver-smiths, jewellers, gold and foil

beaters, soap and candle manufacturers, oil manufacturers, book-binders, printers,

shipbuilders, cullers, gilders and frame makers, painters and glaziers, pump and
block makers, wire workers, brush makers, chair makers, tobacconists, coach and
carriage makers, comb makers, furriers, hatters, musical instrument makers,
tanners, lawyers, notaries, doctors, physicians or surgeons, dentists, surveyors,
architects, artists, miniature or portrait painters, collectors, accountants, bailiffs,

in the City of Quebec and generally, on all trades, manufactories, businesses, arts,

professions, means of profit, livelihood or gain, whether hereinbefore enumerated
or not, which now are or may hereafter be carried on, exercised or put in opera-
ation within the said city ; and on all persons by whom the same are or may be
carried on exercised or put in operation therein, either on their own account or

as agents for others ; at the rate of fift}^ dollars for every four hundred dollars of

the assessed yearly value of the premises occupied and used by an}' and every
such person or firm of persons, for the purposes aforesaid and at and after the

same rate for ever}^ greater or less sum of such value as aforesaid."

A considerable revenue is derived from liquor licenses and from other specific

taxes of which the following are the principal : an annual tax of $800 on telegraph
companies, $1,000 on banks, $500 each on insurance companies, brewers and dis-

tillers ; and when special taxes are imposed the " business tax " is not collected.

While the above are the only features in the municipal system of taxation in the
City of Quebec requiring special notice in this report, it must not be forgotten that
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the government of Quebec also imposes heavy direct taxation for provincial

purposes, a full account of which will be found in the review of the assessment

law of that province.

HALIFAX, N. S.

An Act to amend and consolidate the charter of the City of Halifax was
passed in 1891, and as the basis of taxation it provides that, "the assessment

shall be rated on the owners of real and personal property by an equal dollar

rate upon the value of such real and personal property within the city," and
this provision applies as well to joint stock companies as to private individuals.

All moneys advanced on real estate security are exempt from assessment.

Every company, corporation, association or agency (excepting those specially

dealt with), in addition to being assessed on their real and personal property are

required to pay to the city an annual license fee varying from S.50 to 8200.

Joint stock banks for the purpose of assessment are dealt with under the following

provisions :
'' Every incorporated joint stock bank, whose chief place of business

is situated in the City of Halifax, shall be assessed in respect of the real estate in

said city, owned by the said bank, in the same way as other ratepayers, and it

shall pay to the City of Halifax annually in addition thereto, a tax of three-

eighths per cent, of the amount of its paid up capital after deducting from said

capital the assessed value of said real estate. Ever}'^ other incorporated joint

stock bank doing business in the City of Halifax by means of an agency or

branch office, shall be assessed in like manner in respect of the real estate in said

city, owned by said bank, and shall annually pay to the City of Halifax in

addition thereto, a tax equal in amount to the smallest tax hereby required to

be paid in respect of capital by any bank whose chief place of business is in the

City of Halifax."

The banking capital, on which the city is entitled to receive, three-eighths of

one per cent, is $4,500,000, and if to this is added the assessment of other

personalty, which last year amounted to 84,909,000, and the as.sessed value* of

realty for the same year 815,212,150, we get a total of 824',621,150. It should

be stated that the tax to be paid on banking capital is fixed by statute at

the rate above mentioned, whilst on other classes of property a rate was struck

of 81.49 on every 8100.

There is imposed on persons, who are not assessed on property of the value

of 8200, a poll tax of 82, but as there is a provision that no person shall be

assessed on his personal property unless its value amounts to 8200, the poll tax
is merely a means of compelling contributions from those who take advantage of

the provisionsjust mentioned,and last year the city received .82,000 from this source.

The exemptions from taxation in Halifax are of the usual kind, and any
special reference to them is therefore unnecessary ; it should however be stated

that incomes are not assessed.

ST. JOHN, N. B.

The City of St. John in its civic revenue presents one unique feature, in as-

much as it collects from its personal property and income tax together, about the

same amount as is realized from real estate.

According to the latest returns available, the entire assessment amounted to

about 825,000,000, made up as follows :

Real estate 812,369,800
Personal property 8,350,700

Income 3,835,300

upon which a rate of one and one-half per cent, was struck for the year 1892,
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to which has to be added the receipts from licenses and the rentals of civic

property.

St. John is governed by a special charter, under which Portland and St. John
are united as one corpoi'ation. This charter is comprised in chapter 27, of the
statutes of New Brunswick, passed in 1889. By virtue of the provisions therein
contained, the city assessors are required each year to " make a fair and just

valuation, in their best judgment, of all the real estate and personal estate and
other property subject to taxation," and persons liable to taxation are required to

make out a statement in writing, in the form given in the Act showing truly and
specifically the value of their real estate, personal property and income derived
from any source, other than from their real or personal property aforesaid. And
the Act provides that " the assessor shall in all cases require a person bringing in

such a statement to make oath that the same is true," but no such statement
although under oath is to bind the assessors or excuse them from making due
enquiry to ascertain its correctness. There is a special provision relating to joint

stock companies established abroad, but doing business in St. John ; these are to

be rated and assessed upon the gross and total income received for such company,,
deducting only therefrom the reasonable costs of management of the business and
the whole amount of income after such reasonable deduction, has been made,
is to be capitalized for assessment as personal estate, according to

the following basis : every dollar of such ratable income is to be held to

represent, and is to be valued at five dollars of capital, and the amount so

capitalized is to be assessed at its full value as personal estate, of the agent or

manager, for the purpose of assessment. This provision also applies to persons
having their chief place of business elsewhere than in the province and doing
business in St. John.

All other joint stock companies or corporations are to be assessed in like

manner as private individuals, the shares or stock in such companies or corpora-

tions are to be assessed at their actual value, and in assessing personal property
no abatement is allowed for indebtedness.

The only other feature appearing to call for notice, is that there is levied '' a
poll tax of $2 upon all male inhabitants of the city of the full age of 21 years not
being paupers." The exemptions in St. John are of the usual kind. Of the pro-

perty exempt, the value of that belonging to the dominion, province, county
and city is not given ; but the churches, educational, literary and charitable

institutions which are also exempt are estimated at 82,332,800.

WINNIPEG, MAN.

The city of Winnipeg is subject to the general municipal law of the Province
of Manitoba except in the matter of taxation. By an Act of the Legislature,

assented to March 11th, 1893, it is provided that "Hereafter no personal estate

or personal property in the city of Winnipeg shall be liable to taxation under the

Assessment Act, nor shall be assessed by the assessors of the said city for taxa-

tion purposes," and in lieu of the general law governing taxation throughout the

province, the following special provisions are enacted relating to Winnipeg only

:

(1) All buildings upon real estate in the said city, whether owned by the

owner of the real estate or by other persons, and all buildings which may be

considered as tenant fixtures and liable to removal by persons other thon the

owners of the real estate, shall be deemed and construed, for the purpose of this

Act, to be real estate, and shall be assessed along with the real estate to the

owner of the latter.
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(2) All pipes and other properties of gas and water companies which have
been heretofore, and which shall be hereafter fixed in, on or under the streets of

the said city shall, for the purpose of this Act, be deemed real estate.

(3) The lines of track, rails and other property of street railways which have
heretofore been fixed and placed, or which may hereafter be fixed or placed in, on
or upon any of the streets of the said city shall be deemed, for the purpose of

this Act, to be real estate.

(4) All poles, wire and other property and appliances of any electric light,

electric power, telegraph or telephone company, placed in, upon or above the

streets of the said city shall, for the purpose of this.Act, be deemed real estate

(5) Every person, firm, partnership, company or coi-porate body that carries

on business in any waj^ in the said city as merchant, trader, manufacturer, banker,
broker, money changer, lawyer, ph^'sician. dentist, photographer, auctioneer,

grocer, baker, butcher, huckster, mechanic, pawnbroker, liver}' stable keeper,
tanner, land agent, commission aijent, ticket agent, ticket seller, teleo-raph ao-ent,

telephone agent, inspector of any kind, agent of any kind, or who carries on an
insurance business of any kind, or acts as agent for any of the above-mentioned
businesses, or who carries on any other business, trade, occupation, manufactory,
art or profession not above detailed, shall be assessed for a sum, by way of capi-

talization of the rental value of the premises which he so occupies in carr3'ing on
any of the businesses, professions, employments or callings above mentioned, or
which he uses for an office for such business, profession, employment or calling,

and both thereof, to the end and intent that all persons and corporations occupy-
ing premises not solely used as a residence for the person or corporation so

occupying the same shall be liable to taxation for a sum equivalent to the capita-

lized rental value of the premises so occupied :

{a) In arriving at the amount to which such person shall be assessed, as

above mentioned, the assessor shall capitalize the annual rental value and fix the
amount at such sum that the rate fixed b}^ the said city in the year last preceding,
for all the purposes of the said city, including school tax, will produce a sum
which shall equal ten per centum of the 5"early i-ental value of the premises so

occupied at the time of the assessment, subject, however, to the following pro-
visions :

(b) In all cases where the rental value of the premises shall exceed 75 cents
per square foot of the floor surface of the building, or part of the buildino- occu-
pied by the person so assessed, the assessor, in fixing the amount of capitalization

above mentioned, shall fix the sum of 83.7o per square foot for such floor surface
;

and in estimating the floor surface for the assessment above mentioned the assessor
shall compute the measurement from the inside of the walls of the building or
apartment so occupied, measuring the entire superficial floor area within and each
of the floors thereof so occupied : cellars used, however, by the party so assessed
under the premises so occupied, having no outside entrance for ingress and egress
of customers, shall not be included in this measurement, except when the floor

area thereof exceeds the floor area above described. In case of such excess the
floor area of the cellar to the extent of such excess shall also be assessed at the rate
aforesaid against the occupant, to the end and intent that the occupant of the
premises, whether he uses such cellar in connection with his premises or not,

shall not be assessed upon a capitalization of rental which shall exceed S3.75 per
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annum for each square foot of the floor surface of the premises occupied by him,
not measuring such cellar except in case of excess cellar space as above pro-

vided for :

(c) In all cases where the rental value of the premises shall be less than 30
cents per square foot of the floor surface of the building or part of building

occupied by the person so assessed, the assessor, in fixing the amount of capita-

lization above mentioned, shall fix the sum of $1.50 per square foot for such floor

surface ; and in estimating the floor surface for the assessment above mentioned
the assessor shall compute the measurement from the inside of the walls of the

building or apartment so occupied, measuring the superficial floor area within
and each of the floors thereof so occupied ; cellars, used, however, by the party
so assessed under the premises so occupied, having no outside entrance for ingress

and egress of customers shall not be included in this measurement, to the end and
intent that the occupant of the premises, whether he uses such cellar in connec-

tion with his premises or not, shall not be assessed upon a capitalization of rent

which shall be less than $1.50 per annum for each square foot of the floor surface

of the premises occupied by him, not measuring such cellar:

(d) Persons using and occupying premises for the following purposes shall

be assessed in the manner provided in paragraph {a) of this section, and
paragraphs (h) and (c), shall not, nor shall either thereof, apply to any such
persons, viz.:

I. Offices and warehouses of auctioneers who are licensed as such by the

said city.

TI. Manufacturers whose establishments so assessed are chiefly and princi-

pally employed in manufacture or in mechanical labor.

III. Livery stable, and feed and sale stable keepers, and stables of street car

companies, transportation companies' stables, and all other stables liable to taxa-

tion under this Act.

IV. Persons occupying floors of buildings above the ground floor, who do

not, in connection with such occupation, use or occupy any portion of the ground
floor on, or about on, the street level.

V. Occupants of wood, coal, lumber, brick or stone yards, or any other yard
used for storage or for carrying on any business or any cattle or stock yards, and
all buildings on the same premises used in connection therewith.

VI. Ice houses and storehouses for ice and oflaces in connection therewith.

VII. Skating, curling and other rinks, whether enclosed or not.

VIII. Warehouses and other premises used solely to warehouse goods where
the goods are not open to inspection by customers and where the chief ofiice or

place of business of the occupant is not in the building so assessed.

(e) The occupant of every licensed hotel shall be assessed for a gross sum by
way of rental capitalization which shall be equal to S3.75 per square foot for all

the floor space occupied by the bar-room, billiard-room and drinking rooms or

stalls used as such in connection with the bar and billiard rooms, and in computing
this space, the assessor shall measure from the inside walls of the entire portion of

the building so occupied and include all closets, halls and spaces within such
walls, and except as aforesaid no licensed hotel shall be assessed by way of capita-

lization of rental.
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This section shall not apply to any opera house, theatre, public hall, place

of public amusement, place used for public meetings only, or any hall or place of

meeting for secret, political, friendly or other societies or bodies of people, or to

any temperance hotel or boarding house.

(6) Every occupant of any building liable to taxation as set forth in this Act

shall be liable for such assessment although he be the owner of the premises and

liable to taxation as the owner of the real estate and the buildings.

(7) The Assessor in assessing the properties of water-works, street railway,

telegraph, telephone, gas, electric light and electric power companies, which are

in, upon or above the streets of the said city as hereinbefore mentioned, and the

engine, boilei-, dynamo and other plant used in the power house, generating house

or building used in pumping, generating power, electricity or gas, shall not be

called upon to value and shall not value the same, but shall assess by entering in

the assessment I'oll in each year the value of such ]3roperties so in, upon and

above the streets and ihe said plant in the said buildings in the following gross

amounts

:

(a) Each gas company or gas and electric light company the gross sum of

$60,000.

(6) Each electric light company the sum of $40,000.

(c) Each telephone company the sum of $30,000.

(d) Each water and water-works company the sum of $150,000.

(e) Each street railway company the sum of $40,000.

(/) Each telegraph company the sum of $15,000.

(8) The values set out in the preceding section are based upon a population

of the said city of in the neighborhood of 30,000 people, and as soon as shown by
the assessment roll census of the said city that the population of the said city

shall have reached 35,000, the assessor shall add to each of such gross sums a sum
equalling 15 per centum of each thereof and for each additional increase of 5,000
to the 35,000 above mentioned of inhabitants as shown by such census the assessor

for the following year shall add to the next previous assessment 15 per centum of

the original assessment as fixed by section 7 of this Act.

(9) None of the companies referred to in section 7 of this Act, shall be
assessed by way of capitalization of rental for any building or jtremises used by
them solely for the generation of power in which the plant and machinery is

exempted by this Act. But nevertheless telegraph and telephone companies shall

be liable to assessment by way of capitalization of rental for the offices and other
premises occupied.

There is also a provision in the Act that nothing therein contained shall be
construed to make the tax levied upon occupants a charge upon the real estate or
building occupied, such tax being levied "in lieu of a tax upon personal property."

The efiect of the change is to substitute what is called a " business tax " for
a tax on personal property, leaving the tax on real estate, including the buildings
thereon, as it was before.

As the question of taxation is now everywhere attracting unusual attention,
this experiment will no doubt be watched with more than a passing interest.

The new law goes into operation immediately.
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BOSTON, MASS.

The City of Boston presents the same features, with regard to taxation, as

are to be found ahnost everywhere else in the United States. Real and personal

property are the chief sources from which the revenue is drawn, and incomes of

professional men and others not derived from property liable to assessment (and
not being less than $2,000) are subject to taxation.

In our review of the assessment law of Massachusetts, attention is called to

the fact that a special law has been enacted in that state governing the taxation

of corporations. Under the general law, which is applicable to Boston, no personal

property other than machinery can legally be assessed to a Massachusetts' corpor-

ation ; but personal property of every other kind is liable, and as a consequence
the personalty returned for assessment—notwithstanding the exemptions in favor
of corporations—equals nearly one-third of the realty. The figures for 1892 are

as follows :

Assessed value of realty $080,279,875

Assessed value of personalty 213,695,829

The rate levied for the year was $1.29 per $100. Boston, in addition, collects

a poll tax of $1 on all male persons over 20 years of age, and females who wish to

enjoy certain privileges must also pay this tax. According to the latest returns

135,590 persons were assessed in the city under this head.

The estimated value of stock of corporations assessed by the state but on

which the tax is paid to the city is given at $54,317,600, and the valuation of

national bank shares assessed and paid in the same way is $1,584,100.

It is unnecessary to set out in detail the property in Boston exempt from tax-

ation as it corresponds in character with exemptions in Ontario and elsewhere.

The churches, charitable, scientific and literary institutions, which are exempt, are

alone valued at $44,929,900, and this is only a partial list. See Chapters 11 and

13 of the Public Statutes of Massachusetts, 1882.

ROCHESTEE, N. Y.

The system of taxation in force in Rochester presents no new feature either

asto the subject matter of the municipal tax or the mode of collecting it.

It is, however, worthy of remark that the personal property assessed bears an

unusually small proportion to the realty. The figures for last year are as

follows

:

Realty assessed $96,543,650

Personalty assessed 6,609,302

Incomes are not assessed and the rate levied was $1.54 per $100.

Rochester received from its water-works' fund last year $264,488, and from

the police department $7,807.

There are the usual exemptions from taxation in Rochester including churches

and schools, but no valuation is made of them.
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PORTLAND, ME.

The chief source of revenue in the City of Portland is a tax on real and
personal property. In 1891 the returns stood as follows :

Real estate. 823,494,600
Personal estate 13,088,095

Total 836,583,295

In 1892 the valuation of realty had increased by about three-quarters of a
million and the personalty had decreased by nearly half a million. The figures

-are as follows

:

Real estate 824,299,000
Personal estate , , . . 12,643,450

Total $36,942,450

Upon which there was levied a rate of $1.95 per .8100. The city also

received, last year, under the head of " Liquor Agency," the sum of 857,333 ; the

total revenue from all sources being $1,182,219.

The railroad and telegraph tax is collected by the state and the city of

Portland received from the state treasurer, as its share of this tax, for last year
only $3,754.

No income tax is collected in Portland, and the exemptions are of the
ordinary kind including churches and charitable institutions the value of which
is not given.

PHILADELPHIA.

It is often said that in Philadelphia only real estate and horses and carriages

are taxed, but the fact is, that in addition to the revenue derived from these

sources, three-fourths of the tax collected by the state from the residents of Phila-

delphia on personal property is paid over to the city corporation, and this, last

year, amounted to no less a sum than $800,000.

A very large revenue is also obtained from the varioas city departments
under the head of gas, water licenses, etc.

The state also makes an annual appropriation to the city for the maintenance
of the public schools.

The rate imposed on real estate in Philadelphia for a number of years past
has been $1.85 per cent, on the assessed value.

BUSINESS TAX.

The business tax, based on the annual value of the premises in which the

I)usiness is carried on, seems to meet with approbation in certain quarters, and
the imposition of such a tax, in lieu of the taxation of personal property belong-

ing to such business, has in Ontario been rendered optional with the municipal
councils throughout the Province by the following section in the Assessment Act
iSee sec. 31«.) :

" In the case of persons carrying on a mercantile business in a municipality

the council of the municipality may pass a by-law or by-laws for imposing and
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levying an annual business tax in respect of all classes of mercantile business,,

without classification or of any class or classes of mercantile business, provided that

such business tax does not exceed seven and a half per cent, of the annual value

of the premises in which the business is carried on ; and the council may in their

by-law classify different kinds of mercantile business and fix the business tax on
the respective classes at such a percentage on the annual value of the premises

occupied within the limits provided by this section as to the council may
seem reasonable ; and provided also that when a business tax is imposed the-

personal property belonging to the business, in respect of which the tax is imposed,,

shall not be liable to assessment or taxation otherwise.
" For the purposes of the above provision the annual value of the premises

in which the business is carried on shall be taken to be an amount representing"

seven per cent, on the assessed real value of the said premises."

So far as ascertained this provision has not been taken advantage of.

In the cities of Montreal, Quebec and Winnipeg a similar tax is imposed. Irt

the former ca<e the rate is not to exceed 7|% on the annual value of the premises-

as in Ontario.

In Quebec the tax is fixed " at the rate of fifty dollars for every four hundred
dollars of the assessed yearly value of the premises," and in Winnipeg the said

tax is to be equal to ten per centum of the yearly rental value of the premises*

occupied at the time of the assessment, subject to certain provisions which are

set out at length in dealing with the city of Winnipeg.

It will be observed that the Ontario Act determines the manner in which
the annual value of the premises is to be ascertained.

Glasgow (Scotland) also levies a tax on the annual value of premises at the^

rate of 10% on the rental.

SINGLE TAX.

The " single tax," as is now pretty generally known, aims as its ultimate-

object, at the nationalization of the land, and the adoption of the single tax is-

only a mode of accomplishing this object. The leading advocate of this theory

is Mr. Henry George, the author of a celebrated book on the subject, entitled
" Progress and Poverty."

This gentleman reviews the works of all the leading writers on political

economy. In not a few instances he disputes their reasoning and denies their-

conclusions on many important points. He tells us it is a matter of very little

consequence what system of taxation we adopt so long as we permit private-

ownership in land, which he apparently considers largely responsible for many
of the financial evils which afflict mankind. It should here be stated that when
Mr. George speaks of " land " he does not include the buildings thereon, as these-

are the product of industry. This nationalization of land is to be brought about

by a tax on land values, so that the owners of the land which will yield a rent

will be required to pay the same into the public exchequer, minus a fair allow-

ance for their trouble in collecting it, and by taking the entire annual value of
the land Mr. George points out that all other taxes of every sort can be abolished'

and for this reason he calls it the " single tax."

The advocate of this scheme does not, it would seem, propose to violently inter-

fere with vested interests, but on the other hand he proposes to utilize the machin-

ery at present in use and to which we have grown accustomed, to accomplish what
he thinks is so desirable a purpose. He says : "With the current we can glide fast

and far, against it it is hard pulling and slow progress." In furtherance of this-

plan he suggests that one tax after another, whether direct or indirect, should be^
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abolished and the burden transferred to land. He does not, he assures us, propose

to confiscate land for the reason that it is unnecessary ; all he proposes is simply

to " confiscate rent. ' Some of his opponents have declared that the confiscation

of rent is equivalent to the confiscation of land, and much discussion has taken

place on this point. To avoid any misapprehension as to the proposals of Mr.

George on this subject, it will perhaps be better to quote somewhat more at length

from his writings.

In a chapter of the work already mentioned, entitled " How equal rights ta

the land may be asserted and secured," we find the following doctrines and
methods propounded :

" V/e have weighed," he says, " every objection and seen

that neither on the ground of equity or expediency is there anything to deter us

from making land common property by confiscating rent. But a question of
method remains. How shall we do it ? We should satisfy the law of justice

;

we should meet all economic requirements, by at one stroke abolishing all private

titles, declaring all land public property and letting it out to the highest bidders

in lots to suit, under such conditions as would sacredly guard the private right to

improvements. * * * But such a plan, though perfectly feasible, does

not seem to me the best, or rather, I propose to accomplish the same thing in a
simpler, easier and quieter way, than that of formally confiscating all the land

and formally letting it out to the highest bidders To do that would involve a

needless shock to present customs and habits of thought, which is to be avoided.

To do that would involve a needless extension of governmental machinery, which
is to be avoided.

" It is," he adds, " an axiom of statesmanship, which the successful founders

of tyranny have understood and acted upon—that great changes can best be

brought about under old forms. We, who would free men, should heed the same
truth. It is the natural method When nature would make a higher type, she

takes a lower one and develops it. This, also, is the law of social growth ; let us
work by it. With the current we may glide fast and far, against it, it is hai'd

pulling and slow progress.
" I do not," he continues, " propose either to purchase or to confiscate private

property in land. The first would be unjust ; the second, needless. Let the
individuals who now hold it still retain if they want to, possession of what
the}^ are pleased to call their land. Let them continue to call it their land.

"Let them," he says ironically, '' buy and sell and bequeath and devise it.

We may safel}' leave them the shell if we take the kernel. It is not necessary

to confiscate land ; it is only necessary to confiscate rent. (The italics are Mr.

George's.)
•' Nor to take rent for public uses is it necessary that the state should bother

with the letting of lands and assume the chances of the favoritism, collusion and
corruption that might involve. It is not necessary that any new machinery
should be created ; the machinery aheady exists. Instead of extending it, all we
have to do is to simplify and reduce it. By leaving to landowners a percentage

of rent, which would probably be much less than the ccst and loss involved in

attempting to rent lands through state agenc)^ and by maKing use of this exist-

ing machinery', we may, without jar or shock, assert the common right to land by
taking rent for public u.ses.

" We ah-eady take some rent in taxation. We have only to make some
changes in our modes of taxation to take it all. * * * In this way the

state may become the universal landlord without calling herself so and without
assuming a single ntw function. In form, the ownership of land would remain
just as now. No owner of land need be dispossessed, and no restriction need be
placed on the amount of land anyone could hold. For, rent being taken by the
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state in taxes, land, no matter in whose name it stood, or in what parcels it was
held, would be really common property, and every member of the community
-would participate in the advantacfe of its ownership.

" Now, insomuch as the taxation of rent, or land values, must necessarily be

increased, just as we abolish other taxes, w^e may put the proposition into prac-

tical form by proposing : To abolish all taxation sf I ve that upon land values.

" As we have seen the value of land is at the beginning of society, nothing
;

tut as society develops by the increase of population and the advance of the arts,

it becomes greater and greater.

" In every civilized country, even the newest, the value of the land taken as

a whole is sufficient to bear the entire expense of Government.
" In the better developed countries it is much more than sufficient. Hence

it will not be enough to merely place all taxes upon the value of land. It will be

necessary, where rent exceeds the present governmental revenues, to coinmensur-

atelv increase the amount demanded in taxation and to continue this increase as

society progresses and rent advances.
" But this is so natural and easy a matter that it may be considered a-s

involved, or, at least, understood in the proposition to put all taxes on the value

of land. That is the first step upon which the ]jractical struggle must be made.

When the hare is once caught and killed, cooking him will follow as a matter of

course. When the common right to land is so far appreciated that all taxes are

abolished, save those which fall upon rent, there is no danger of much mox'e than

is necessary to induce them to collect the public revenues being left to individual

landholders."

A little further on in the same book, he says :
" This simple device of placing

all taxes on the value of land would be in effect putting up the land at auction

to whoever would pay the highest rent to the state." And again he says :
" That

to take rent in taxation for pubhc purposes virtually abolishes private ownership

in land."*

In the application of this doctrine to the farm lands of the countrj^ one very

important consideration presents itself, to which the author of " Progress and

Poverty " does not appear to have devoted much attention, and that is the con-

stant tendency of rural populations—especially the sons of farmers—to gravitate

towards the large centres of industry, with the result that the cities increase at

the expense of the country, which is admittedly an evil. If that is the case now,

*NoTE.—Although little is said of other proposals, of which Mr. George is the author, it

must not be supposed that the " single tax " comprehends his entire plan of social regeneration.

In his book, entitled "Social Problems," he, in discussing the question of national debts,

employs the following language :
" The institution of public debts, like the institution of

private property in land, rests upon the preposterous assumption that one generation may bind

another generation. If a man were to come to me and say :
' Here is a promissory not« which

jour great-grandfather gave to my great-grandfather and which you will oblige me by paying,"

I would laugh at him and tell him that if he wanted to collect his note he had better hunt up

the man who made it, that I had nothing to do with my great-grandfathers promises ; and if

he were to insist upon payment, and to call my attention to the terms of the bond in which my
great-grandfather expressU stipulated with his gr> at -grandfather that 1 should pay him, 1

would only laugh the more and be the more certiin that he was a lunatic. To such a demand
anyone of us would reply in effect :

' My great-grandfather was evidently a knave or a joker

and your great-grandfather was certainl. a fool, which quality you certainly have inherited if

you expect me to pay you money because my great-grandfather prom sed that 1 should do so.'

And in dealing with the late civil war in the United States in its relation to the national

debt of that country, he says :
" As 1 have before said, the wealth expended in carrying on the

war did not cnie from abroad or from the future, but from the existing wealth in the states

under the national tlag, and if, when we called on men to die for their country, we had not

shrunk irom taking, if necessary, nine hundred and nine-nine thousand dollars from every

millionaire, we need not have created any debt."
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what would happen if we were to take away what now operates as the chief

inducement to remain upon the farm, viz., the opportunity of becoming or remain-
ing a land owner ?

In the foregoing statement we have given a very brief outline of the single

tax in its proposed application to national revenues as set forth by Henry George,
and we now come to deal with it in its relation to municipal taxation as advo-
cated by a local organization in Toronto, which asserts that there has been a
marvellous growth of public opinion in favor of this method of taxation during
the last fifteen years, and that various bodies representing labor are in favor of the
principle. A statement has been furnished us purporting to give an account of

the numerous agencies at work in this direction, and special reference is made to

the work of the " Land Restoration League of England '" in this respect.

This organization also calls attention to some recent changes in the assess-

ment laws of British Columbia, Manitoba and elsewhere.

The city of Winnipeg is dealt with under its appropriate heading.

The Assessment Act of Manitoba, provides that :
" All lands in rural munici-

palities improved for fanning or gardening pur'poses, shall be assessed at the
same value such lands would be assessed at if unimproved."

It should be observed that this is a very partial application of the single tax
principle, as it relates only to lands to be used for farming and gardening purposes,
and does not affect lands in villages, towns and cities, improvements in which are

assessed as they are in Ontario.

The action of the Legislature of Manitoba was probably intended to attract

settlers to the vast tracts of agricultural lands now h'ing idle, rather than to

enunciate any particular principle of taxation.

But in the case of British Columbia it is somewhat different. The Assessment
Act of that province provides that " improvements shall not be estimated for the
purpose of assessment in excess of fifty per cent, of their value, and that it shall be
lawful for the council of any municipality to pass a by-law either exempting
improvements altogether from assessment, or else providing that improvements
shall be assessed at a rate less than fifty per cent, of their value."

As this Act was only recently passed, it is too soon to look for results, either

in favor of or against the proposition.

Reference is made to a resolution ])assed in October, 1892, in the Leo^is-

lature of New" South Wales by a vote of 49 to 10, as follows: "That in the
opinion of this House a system of raising revenue by the direct taxation of
land values, irrespective of improvements, would greatly promote the welfare of this

country." A Bill has since been introduced into the House to give effect to this

resolution, but it did not pass the Legislative Council.

The colony of Queensland has also, in a very modified form, recognized the
principle of single tax on land values by providing for the assessment of improve-
ments separately from the land itself. A distinct portion of the municipal rate
is to be levied on land values, but the maximum rate provided by the Act which
came into force January 1st, 189 L is so small that it will not relieve improve-
ments from taxation to any extent. A Bill to give to municipal corporations in
South Australia, the option of levying their rates upon land values, independent
of improvements, has several times passed the Low'er House, but the L'pper
Chamber has always thrown it out.

It will thus be seen that nowhere has the single tax been put into practical
operation, even for municipal purposes ; it is therefore impossible to point to
any facts of importance verified by experience in connection with this subject.
Your. Commissioners have done all they possibly could to obtain such facts,

and that they have not succeeded is fairly good evidence that none exist.
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INCIDENCE OF TAXATION.

Much has been said and written on this important question, but no agree-

ment seems to have been reached by those engaged in the discu.ssion of the

subject. Many persons, no doubt, consider the matter entirely from the stand-

point of their own interest and are disposed to resist any proposition likely to

take money out of their pockets, which under some other system might be kept

in ; and even to those who are sincerely desirous of promoting even-handed

justice in the levying of taxes, the greatest difficulties present themselves.

The principle that every man should contribute to the burdens of the country

in which he lives in proportion to his abilit}^ is no doubt a sou'id one, but the

question is so interwoven with others which must be considered, that the applica-

tion of the principle is by no means easy.

Take as an example the capital used in a banking busioess. It is .said that if

you tax it as you tax capital used in some other undertakings you will drive it

away, and therefore although abstract justice as much requires the assessment of

the capital of a bank as the capital of a merchant, still it might be inexpedient

to apply the principle in such a case for the rea'^on given. On the other hand, it

is maintained by real estate owners and others that it would not have that efftct.

This, they contend, is shewn by the experience of other countries, and that as the

law now stands in the Province of Ontario, the municipal burdeus are not

equitably distributed.

The subjects of taxation in Ontario are to be found under three heads, as

follows: (1) Real property. (2) Personal property, and (3) Income, and with

regard to these the law declares that the taxes shall be levied thereon by.

an equal rate, subject to certain exemptions, a list of which is appended

hereto. Little or no complaint is made with respect to the income tax.

It seems to be generally conceded that a man who enjoys an annual income

of more than $700, can afford to pay a reasonable tax upon the excess over and

above that sum, and your Commissioners have received no formal complaint

with regard to this tax. But as between real and personal property the most

divergent views prevail, and every phase of the question has demanded much
attention. We have received very strong representations, both from individuals

and organizations speaking on behalf of these conflicting interests. A summary
of these different views on this question will not be out of place here. A local

organization in Toronto, representing the landed intex-ests, and desirous of trans-

ferring a share of the taxation now borne by real estate to some other form of prop-

erty, proceeds to lay a foundation for the doctrines it advances by declaring that

" nearly all responsible Governments are gradually recognizing the importance of

encouraging small holdings of land, believing that the people who become

directly interested in a home of their own, are the most contented anl law-abiding

citizens." And we are told that the best way of accomplishing this desirable

result, " would be the reduction of the burden of holding said property, in the

.shape of taxes, to the lowest possible point consistent with efficient government,"

and that this in turn should be secured, 1st by "economical administration," and

2nd " by compelling every owner of wealth in whatever form it exists, to pay his

equitable share of taxes in proportion to the amount of such wealth in his

posses.sion, and doing away with all exemptions." This organization is entirelj^

opposed to the principle of assessing only the dividends or income arising from

investments in bank stocks and loan companies, while merchants' stocks and

real estate are as.sessed on their " present cash value." This provision in the

law, they argue, is particularly unjust to landowners in view of the fact that

" the}^ are further liable to pay for local improvements."
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By way of coutrast we may look at the statements of those who represent the

•commercial interests and who assert that :" The active capital employed in manu-
factures and commerce is unjustly and unfairly treated in Ontario." This capital

it is pointed out " is taxable on its face value, irrespective of whether it yields profit

or loss, whereas some other capital, such as bank stock and shares in loan com-

panies, is only taxed on the income or profit derived from investments, and if it

^oes not yield profit or interest it is nut taxed," while a good deal we are told

illegally escapes taxation altogether. It is further asserted that under some cir-

cumstances the capital used in commerce and manufactures may be taxed twice on

its face value, and the following illustration is given in support of this contention

:

" A manufacturer owning his premises, assessed for say $10,000, borrows

:$8,000 on the securit}- of these premises and invests the same in business, he

is at once assessed on $18,000, although his total wealth amounts only to

$10,000."

Several other examples are suggested, and the case is mentioned of certain

-wholesale hardware u.erchants in Hamilton, who recently dissolved partnership

on a ba.sis of $150,000 to each partner. One of these partners is said to have

invested his share so as to be liable to taxation only ou the interest of his money,

$10,000, while the other was assessed on $150,000. It is argued that such a result

•does not encourage enterprise.

It is further said that a large proportion of the capital on deposit in the

various chartered banks and savings' banks of the province, amounting to many
millions of dollars is not taxed at all. It is freely admitted by some of those

who make this allegation, that it would not be just to tax the money so deposited

for the very obvious reason, that such a tax would swallow up one-half of the

entire revenue derived therefrom
;
(the interest allowed by the banks for money

on deposit being only from 3 to 4 per cent.) and that therefore only the interest

of money so deposited should be assessed.

It is also found that both the representatives of real estate and the whole-

sale mercantile tiade oppose, but lor different reasons, the provision in the law
which exempts from taxation, " so much of the personal property of any person

as is equal to the just debts owed by him on account of such property."

It is alleged by the real estate holders that fraud on an extensive scale is

constantly practised under cover of pretended indebtedness, while the mercantile

men assert that ev^en when the law is honestly and fairly enforced it works
inequitably, by allowing in certain cases the capital of the foreign merchant to

escape taxation, while his less fortunate rival whose chief place of business is in

Canada is heavily taxed.

In this connection a correspondent asserts that we have in Canada a large

number of wdiatare known as " supplj' " accounts largely controlled by Glasgow
merchants, who for the most part, reap the benefit of the business done by those

whom they " supply." The representative in Ontario tells the assessor, that he
owes for the whole of the stock in Glasgow, and if necessary verifies this state-

ment in waiting, and as a result escapes taxation. The writer of the letter from
which these statements are taken asserts that "this province from Sarnia to

Cornwall is covered with these ' support ' or ' supply ' accounts of old country

houtes."

It is suggested that in lieu of Daxing the capital or stock of merchants,

either the English system of an income tax or else a business tax, based on the

jeaily value of the premises occupied by the party a.ssessed should be adopted.
• This question of the taxation of personalty has been dealt with in the reports

of the Commissioners appointed in several states of the union.

Let us quote again from the report of the Maryland Tax Commission. In
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this case a minority as well as a majority report was presented, the former being^

signed by the well known writer on economic subjects, Dr. R. T. Ely, author of

a work on " taxation," while the other received the approval of his three

colleagues. Dr. Ely is opposed to the direct taxation of personal property, and
for reasons which hereafter appear. The majority on the other hand, are in

favor of it, because in the first place, it is in accordance with the constitution of

the state, and apart from that they say :
" It can hardly be proper for the state

to abandon the taxation of personal property, bacause some of its citizens

threaten to commit perjury rather than assume a portion of the public burdens,

which their fellows are bearing," and they express the opinion that no other
system has been tried sufficiently to justify the adoption of any new basis of
taxation in the commonwealth of Maryland.

Dr. Ely says, " Our present system of state and local taxation is unsatis-

factory. This is recognized universally, and it is on this account that the
present Commission was appointed. The existing method of assessing and tax-

ing property was better adapted to the first half of the nineteenth century than
to the second half, for property could then generally be found. The reason why
our present system of taxation does not operate satisfactorily can be stated in a
word, although it is on the face of it fair and simple, it is found in practice to be
an impracticable theory. A large portion of property escapes taxation. Tax-
payers," he says, " may be divided into two classes. One class constintly
schemes to shift off on a neighbor some burden which they themselves ought to

carry ; the other class, unskilled in the practices of evasion, submit to whatever
is measured out to them by the recognized authorities and pay whatever is

demanded. The one class is shrewd, enterprising and adroit ; the other is con-
tent to accumulate property slowly, honestly and by hard labor. It is," he adds,.

" a primary principle that the subjects of a state ought to contribute toward the
support of the government, as nearly as possible, in proportion to their respec-

tive abilities," and then proceeds to show that the reverse is sometimes the case.

Dr. Ely points out the distinction between what he considers the proper
subject matter for state and municipal taxation, and he reaches the conclusion
that for municipal purposes, the basis of taxation should be real estate, which is

practically the English system, and he also adopts the co-relative proposition

that for state purposes real estate should be exeinpt from taxation.

Turning now to the reports in the State of New York, we find the same
complaint is made that personalty does not bear its fair share of taxation. The
governor of the state in his annual message in 1886, says :

" It is believed

that the tax laws of the state need a thorough revision. The present system of

taxation has existed for years with few changes and comparatively little

improvement. Every radical modification seems to have been stout h" resisted

iiTespective of its methods and propriety. '" It is evident," he saj's, 'that the

personal property of the state does not pay its just proportion of taxes, and the

disparity in the assessed valuation of personal and real property, verifies the

statement that the statutes governing the appraisement and assessment of

personal property are to a great extent defective and do not reach the great bulk
of personalty for the purposes of taxation. For years the state assessors have
directed public attention to the fact that the personalty of the tax payers was
escaping assessment, yet there has been a shrinkage from 1871 to 1884 (not

inclusive) of §107,184,371.

" The loss has been upon the assessment roll alone, for the personal property
of the citizens of the state has greatly augmented during the same period.

The wealth of the state has increased with its popidation and resources, and if
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the personal property does not show an increase upon the assessment rolls, it

may be accounted for in part by a lax administration of existing laws, but it

msiy mainly be attributed to the defects in the laws themselves.

"That such laws are inoperative to reach personal estate is evident by the
mere statement of the fact, that while according to the hist report of the state

assessors, the assessed valuation of the real estate of the state is 82,069,173,011,

the vahiation of the personal estate is only 8345,418,361, or aboiit one-eighth of the
realty." And he adds :

'' It is reasonable to believe that if your present tax laws
were reformed and placed upon some true and consistent theory, the assessment
of the personalty would nearly equal the assessment of the realty and thereby
the present unjust burdens upon real estate would be greatly alleviated."

In Massachusetts and Ohio, they reach a somewhat larger pi'oportion of

personal property than in New York State, but complaints appear to be every-

where made, that personal property does not bear its fair share of the public
burdens.

Under these circumstances your Commissionei'S being desirous of ascertain-

ing whether or not the representations repeatedly made by the assessors of New
York State, as well as by the Governor, with regard to the tax on personal

property, had produced, or were likely to produce any tangible result, placed

themselves in communication with an officer of the state Legislature and
learned from him that, for months past there has been sitting a committee of

the Legislature, for the purpose of investigating the entire subject of taxation,

the report of which is not yet ready. There appears to be a strong probability that

some important changes will be made in the mode of taxation in that state,

-particularly in the method adopted in raising state taxes.

The history of one state in this matter is practically the history of all, and
it would therefore appear to be useless to increase the length of this report by
referring in detail to other states of the union.

In dealing with this subject two courses have been proposed, one is to exempt
personal property in every form from taxation for municipal purposes and place
the whole burden on real estate, and the other proposition is that while adhering
to the principle of compelling personal property to contribute its fair quota to

municipal taxation, the law be so amended as to ensure that this shall be effects,

ally done. How best to accomplish this result is a problem of great magnitude,,

which perhaps nothing but experience will eflfectually solve.

An important branch of this subject is the taxation of incorporated
companies. A very considerable amount of literature is available on this subject,

but it is necessarily to a large degree theoretical; for instance Professor Seligman
in his work on " The Taxation of Corporations," mentions no less than thirteen

bases upon which this tax might be levied. The following among the rest—the
value of the property. The cost of the property. Capital stock at par value
Capital stock at market value. Capital stock plus bonded debt. Gross earnings.
Dividends. Net earnings and Franchise.

To evolve satisfactory conclusions from each of the foregoing would appear
to be well nigh impossible, and to attempt to deal w^ith these several propo-
sitions in this report would hardly be profitable.

The principle applicable to individuals should be applicable to corporations
in this matter and that principle is that they should be required to pay accord-

ing to their ability. Some simple plan of accomplishing this result might per-

haps be devised, although it must be confessed that the entire subject of tax-
ation is one of much difficulty.
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EXEMPTIONS.

The question of exemptions from taxation is one of great importance, and in

considering it, it will be convenient lor the purposes of reference to append a list

of the exemptions in the Province of Ontario which are as follows

:

" 1. All property vested in, or held by Her Majesty, or vested in any public

body or body corporate, officer or person in trust for Her Majesty, or for the

public uses of the Province, and also all property vested in or held by Her
Majesty, or any other person or body corporate, in trust for, or for the use of

;any tribe or body of Indians, and either unoccupied or occupied by same person
in an official capacity.

" 2. Where any property mentioned in the preceding clause is occupied by any
person otherwise than in an official capacity, the occupant shall be assessed in

respect thereof, but the property itself shall not be liable.

"3. Every place of worship, and land used in connection therewith, church-

yard or buiying ground. Provided however that land on which a place of

worship is erected, and land used in connection with a place of worship, shall be

liable to be assessed in the same way and to the same extent as other land, for

local improvements, hereafter made or to be made.
"4. The buildings and grounds of and attached to evei}' university, college,

high school, or other incorporated seminary of learning, whether vested in a trustee

or otherwise; so long as such buildings and grounds are actually used and
occupied by such institution, or if unoccupied, but not if otherwise occupied.

Provided however that the buildings and grounds of and attached to a university,

college or other incorporated seminary of learning, whether vested in a trustee

or otherwise, shall be liable to be assessed in the same manner and to the same
extent as other land is assessed for local iuipiovements hereafter made or to be
made. This proviso does not apply to schools which are maintained in whole or

in part by a legislative grant or school tax.

" 5. Every public school house, town or city or township hall, court house,

Jail, house of correction, lock-up house and public hospital, with the land

attached thereto, and the personal property belonging to each of them.
" 6. Every public road and way or public square.
" 7. The property belonging to any county or local municipality, whether

occupied for the purposes thereof or unoccupied ; but not when occupicl by any
person as tenant or lessee, or otherwise than as a servant or officer of the corpor-

ation for the purposes thereof.
" 8. The Provincial Penitentiar}-, the Central Prison and the Provincial

Reformatojy, and the land attached tliereto.

" 9. Every industrial farm, poor-house, alms' house, orphan asylum, house of

industry, and lunatic asylum, and every house belonging to a company for the

reformation of offenders, and the real and personal property belonging to or

connected with the same.
" 10. The property of every public library, mechanics' institute and other

public, literary or scientific institution, and of every agricultural or horticultural

society, if actually occupied by such society. And all the lands and buildings of

every company formed under the provisions of the Act respecting joint stock

companies for the erection of exhibition buildings, where the council of the

corporation in which such lands and buildings are situated consents to such
exemption.

" 11. The personal property and official income of the Governor-General of

the Dominion of Canada, and the official income of the Lieutenant-Governor of

ihis Province.
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" 12. The houses and premises of any officers, non-comrnissioned officers and
privates of Her Majesty's regular Army or Navy in actual service, while occupied

by them, and not exceeding 82,000 in value, and the full or half-pay of any one

in either of such services ; and any pension, salary, gratuity or stipend derived by
any person from Her Majesty's Imperial Treasury, and the personal property of

any person in such naval or military services, on full pay, or otherwise in actual

service.
" 13. All pensions of $200 a year and under payable out of the public moneys

of the Dominion of Canada, or of this Province.
" 14. All grain, cereals, flour, live or dead stock, the produce of the farm or

field, in store or warehouse, and at any time owned or held by or in the possession

of any person in any municipality, such person not being the producer thereof,

and being so held; owned or possessed solely for the bona fide purpose of being

conveyed by water or railway for shipment or sale at some other place.

" 14a, All horses, cattle, sheep and swine, which are owned and held by any
owner, or tenant of any farm, and when such owner or tenant is carrying on the

general business of farming or grazing.
" 15. The income of a farmer derived from his farm, and the income of

merchants, mechanics, or other persons derived from capital liable to assess-

ment.
" 16. So much of the personal property of any person as is invested in mort-

gage upon land, or is due to him on account of the sale of land, the fee or freehold

of which is vested in him, or is invested in the debentures of the Dominion of

Canada or of this province, or of any municipal corporation thereof, and such

debentures.
" 17. The shares held by any person in the capital stock of any incorporated

or chartered bank, doing basiness in this Province ; but any interest, dividends

or income derived from any such shares held by any person resident in this

province shall be deemed to come within and to be liable to assessment under
section 31 of this Act.

" 18. The stock held by any person in any incorporated company, whose
personal estate is liable to assessment in this province.

" 19. The stock held by any person in any railroad company, the shares in

building societies, and so much of the personal property of iiny person as is

invested in any company incorporated for the purpose of lending money on the

security of real estate ; but the interest and dividends derived from shares in such

building societies, or from investments in such companies as aforesaid, shall be

liable to be assessed.
" 20. All personal property which is owned out of this province, except as

hereinafter provided.
" 21. So much of the personal property of any person as is equal to the just

debts owed by him on account of such property, except such debts as are secured

by mortgage upon his real estate, or are unpaid on account of the purchase money
therefor.

" 22. The net personal propert}'' of any person
;
provided the same is under

$100 in value.
" 23. The annual income of any person derived from his personal earnings to

the amount of 8700'.

" 24. The annual income of &ny person to the amount of S400 derived from

any source other than personal earnings.
" 24a. Provided, nevertheless, thiit no person shall be exempted for or in

respect of income for a sum greater than 8700, whether derived from personal

earnings or from other sources of income, or from the two combined.
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" 26. Rental or other income derived from real estate, except interest on
mortgages.

" 27. Household effects of whatever kind, books and wearing apparel.
" 28. Vessel property of the following description, namely : Steamboats, sail-

ing vessels, tow barges and tugs ; but the income earned by or derived through,
or from any such property shall be liable to be assessed. 55 V. c. 48., s. 7.

" 29. The stock or shares held by any person in any toll-road, and the divi-

dends or income derivable therefrom are also exempted from assessment. 55
V. c. 48, s. 29c.

" 30. The personal property of a bank, or of a company, which invests the whole
or the principal part of its means in gas-works, water-works, plank or gravel roads,

railway and tramroads, harbours or other works requiring the investment of the

whole or principal part of its means in real estate, is exempt from assessment,

but the shareholders are liable to be assessed on the income derived from such
companies. 55 V, c. 48, s. 84 (2)."

PARTIAL EXEMPTIONS IN ONTARIO.

In any town or incorporated village in which there are lands held and used

as farm lands only, and in blocks of not less than five acres by any one person,

such lands shall be assessed as farm lands ; but when such lands are not benefited

to as great an extent by the expenditure of moneys for and on account of public

improvements of the character hereinafter mentioned in the municipality as other

land therein generally, the council of such town or incorporated village shall

annually, at least two months before striking the rate of taxation for the year,

pass a by-law declaring what part or parts of the said lands so held and used as

farm lands only, shall be exempt or partly exempt from taxation for the expendi-

ture of the municipality incurred for water-works, the making of sidewalks, the

construction of sewers or the lighting and watering of the streets, regard being

had in determining such exemption to any advantage, direct or indirect, to such

lands arising from such improvements. Provided, however, that such lands are

not to be relieved or exempted from the general rate for the payment of any
debenture debt contracted before the passing of the Act or that may be renewed
in whole or in part. 55 V. c. 48, s. 7a (1-2.)

In estimatina: the value of mineral lands, such lands and the buildinsfs thereon

shall be valued and estimated at the value of other lands in the neighboihood for

agricultural purposes, but the income derived from any mine or mineral work
shall be subject to taxation in the same manner as other incomes under the Act,

55 V. c. 48, s. 26 (1.)

In assessing vacant ground, or ground used as a farm, garden, or nursery,

and not in immediate demand for building purposes, in cities, towns, or villages,

whether incorporated or not, the value of such vacant or other ground shall be
that at which sales of it can be freely made, and where no sales can be reasonably

expected during the current year, (in case the council so directs) the assessors

shall, in cities, and, where the extent of such ground exceeds ten acres, in towns
and incorporated villages, value such land as though it was held for farming or

gardening purposes, with such percentage added thereto as the ^^ituation of the

land reasonably calls for, and such vacant land, though surve^'ed into building

lots, if unsold as such, may be entered on the assessment roll as so many acres of

the original block or lot, describing the same by the description of the block, or

by the number of the lot and concession of the township in which the same ia

situated, as the case may be.

In such case, the number and description of each lot, comprising each such
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block, shall be inserted in the assessment roll ; and each lot shall be liable for a

proportionate share as to value, and the amount of the taxes, if the property is

sold for arrears of taxes. 5,5 V. c, 48, s. 27 (1-2.)

When ground is not held for the purpose of sale, but bona fide enclosed and

used in connection with a residence or building as a paddock, park, lawn, garden

or pleasure ground, it shall be assessed therewith, at a valuation which, at six per

centum, would yield a sum equal to the annual rental which, in the judgment of

the assessors, it is fairly and reasonably worth for the purposes for which it is used,

reference being always had to its position and local advantages, unless by by-law

the council requires the same to be a.ssessed like other ground. 00 T. c. 48, s. 28 (I.)

EXEMPTIONS ELSEWHERE.

It would be a waste of time to recite in detail the list of exemptions in

every case, as there is a striking resemblance between the exemptions in Ontario

and elsewhere on this continent, especially in those states of the union which

lie contiguous to our own territory.

It is therefore proposed, as the best method of dealing with this question, to

draw attention only to material points of difterence in a few states of the^ union

and the provinces of this Dominion, giving the reference to the .statute in each

case.

It .should, however, be stated that with regard to chartered banks and .sonie

other incorporated institutions, the almost invariable rule in the United States is

to tax the capital stock, and not merely the interest or dividends as in Ontario,

and to collect the same at the source rather than from the individual shareholders.

It should also be stated that with the exception of four or five states there is no

income tax in the United States, and consequently no exemption under that head.

Massachusetts is one of the exceptions to this rule. Bearing these facts in

mind the chief differences between our own assessment law, respecting exemp-

tions and the laws of the several states and provinces hei-eafter mentioned, will

be found to be as follows :

MAINE.

In this state household furniture is only exempt to the extent of $200 to

an}^ one family. Mules, horses, cattle, swine and sheep are only exempt when
they are less than 6 months old. " Mines of gold and silver, or of the baser

metals when opened and in process of development are exempt from taxation

for ten years from the time of such opening ; but this exemption does not affect

the taxation of the lands or the surface improvements of the same, at the same

rate of valuation as similar lands and buildings in the vicinity." (R. S. Maine,

1883, chap. 6.)

OHIO.

In this state there is no exemption for household furniture, and personal

property belonging to an individual is only exempt up to $50, {See R. S. Ohio,

1890, Title XIII., Chap. 1.)
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MASSACHUSETTS.

HoiLsehold furniture up to the value of $1,000 is exempt, and tools of a
mechanic up toS300. The property to theamountof $500 of a widow or unmarried
woman above the age of 21 years, and of every person over 75 years (provided
their whole estate does not exceed $] ,000) is exempt. Mules, horses and cattle

less than one year old, and swine and sheep less than six months old are exempt.
Incomes up to 82,000 are also exempt. (Statutes of Massachusetts, lb82, Title

III., Chap. II.)

CONNECTICUT.

There is a special exemption from taxation in this state of the estate of

persons, who, owing to blindness are unable by their labor to support themselves
and families. The other exemptions are for the most part similar to those in

Ontario, differing only in degree ; household furniture is exempt to the value of

$500, and parsonages to the extent of 85,000. (Statutes of Connecticut, 1888,
Title LXXVL, Chap. 241.)

PROVINCE OF QUEBEC.

The exemptions in Quebec are much less numerous than in Ontario and are

comprised under seven heads.

Property belonging to Her Majesty.

Property owned by the Federal or Provincial Government.

Property belonging to Fabriques, or to religious, charitable, or educa-
tional institutions.

Burial grounds, bishops' palaces, parsonage houses and their dependencies.

Ail property belonging to iron or wooden railwaj- companies for 20 years
under certain conditions.

All educational institutions receiving no grant from municipality.

Propert}^ belonging to agricultural and horticultural societies and used
for exhibition purposes. Salaries of certain persons are not to be taxed unle.ss

the same exceeds .$400. {See Municipal Code of Quebec, ss. 710, 7J2 )

BRITISH COLUMBIA.

The list of exemptions in British Columbia, although somewhat shorter is

largely a counterpart of the law of Ontario in this respect, and in many of the
clauses the language employed is identical; but incomes under 81,500 are exempt,
and so are " moneys bona fide invested in gold mines." Improvements on real

estate are exempt from taxation uu to 50% of their value (Statutes of British

Columbia, 1888, Vol. 1, Chnp. III.,' 54 V., c. 45 and 55 V., c. 33, .ss. 148-9.)
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MANITOBA.

What has been said with respect to the law of exemptions in British Colum-
bia, being largely a counterpart of the Ontario law applies also to Manitoba. It

should, however, be mentioned that live stock and farming implements belonging
to bona fide owners, tenants or occupants of real estate of at least fortv acres in

extent are exempt from taxation to the value of Si,500, together with "all build-
ings used in connection with a creamery or a cheese factory, and all the machinery
used in connection witli the said industries, and the land actually occupied by th >

said buildings, not to exceed one acre in area." (See R. S. Manitoba, 1891, Vol. 2

Chap. 101, s. 3 ; 55 V., c. 26, and 56 V. e. 24.j

NEW BRUNSWICK.

The exemptions in New Brunswick are few in number and are as follows:
The property of the Crown, parish or county

;
property belonging to common school

districts, cemeteries
;
property of agricultural societies, literary or charitable

institutions, household furniture in use, mechanics' tools and fishermen's nets
and boats to 8200, implements belonging to a farmer, pensions and incomes to the
extent of 8200, the property to the amount of 8500 of a widow or unmarried
female, or wife deserted b}' her husband and compelled to earn her own living
and property specially exempted by any Act of the Assembl^^ (See Con. Stat, of

N. B., 1877, C. 100.*

NOVA SCOTIA.

There is nothing requiring special notice in the list of exemptions from tax-
ation in Nova Scotia. (5fee. Statutes of Nova Scotia, 1888, Chap. 2, s. 6.)

*NoTE.—Your Commissioners were unable to find any authority in the statutes of New
Brunswick for exempting church property. This led to enquiry, and in a communication from
the author of a recently published index of the statu^e-^ of NeW Brunswick, it is stated " no
church property is by law exempt from taxation in this province, (N B.) except in S;. John,
which is governed by a special charter, ' but,' our correspondent adds, ' by a sore of common
consent church property, that is, church buildiugs, furniture, parsonages, etc., are not taxed.'

''

J.R. CARTWRIGHT,
T. W. ANGLIN,
E. SAUNDERS.
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SUPPLEMENT

HON. T. W. ANGLIN.

Although the statements and returns which we have been able to obtam
especially in regard to municipal taxation in the several countries of continental

Europe, are not as full or as recent as could be desired, yet, taken with the state-

ments obtained from several of the United States and from many parts of Canada,
they are sufficient to show the chief differences in the systems and in the
incidence of taxation. In England, Scotland and Ireland all the municipal
revenue required, in addition to that furnished by rents, dues, fees, tolls and
fines, was raised by the taxation of real property until the system of subventions
from the Imperial Treasury in aid of the local rates was introduced. The amount
3'ielded by the duties and parts of duties transfei'red to the local authorities, in

lieu of those subventions (see pp. 1 and 12), is little more than one-fifth of what is still

raised by the rates on real property. In France, Prussia and other countries the
amount required for municipal purposes, in addition to what is obtained from the
octroi duties where these duties are still levied and from the ordinary sources of
municipal income, is obtained by the taxation of real property. The direct taxa-
tion of personal property and the poll tax have long been unknown in any part
of Europe except the Swiss cantons. Even Russia has given up the poll tax,

which, at one time it is said, yielded a large revenue. Incomes are still taxed for
municipal as well as for State purposes in Switzerland, and in some cities of
Germany.

The United States endeavor to raise a large part of their State (not
national) and municipal revenues by the direct taxation of personal property, by
special taxes on various occupations in many cases, and (in five or six States) by
the taxation of income. Some States in their constitutions prohibit the imposi-
tion of a poll tax, as barbarous and degrading ; but in the great majority a poll
tax is levied, although in some the proceeds are expressly devoted to educational
or charitable purposes.

The Provinces of Canada seem to have borrowed their ideas and system
largely from the U. States. In Ontario the law makes all real property and per-
sonal property of certain descriptions liable ta taxation for municipal purposes at
its full Value. But those holding stocks of banks, of railway companies, of
building societies and companies incorporated for the purpose of lending money
on the security of real estate, are taxed only on the dividends they receive, and
mortgagees pay only on the interest they receive. Incomes are taxed, subject to
certain exemptions; municipalities are authorized to abolish the statute labour
tax which is, in any case, imposed only on those who pay no other tax. In other
Provinces the law provides that all property shall be taxed alike. Which is the
better system ? Or is either system precisely what it should be ?
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Real Property.

Land, and the buildings and other improvements on land, have at all times

borne a large share of all public burdens. The revenues of the great Roman
Republic and Emj)ire were m.ade up chiefly of taxes levied on those who held

land as owners in a limited sense and of those who held as tenants of the State or

occupants. When the Anglo Saxons became masters of England the Trinoda
Necessitas or the duty of rendering military service and of building and repairing

bridges and fortifications attached to all the land of the kingdom, no matter what
the difierences in the character of the tenure and no matter what the local

burdens were. When the feudal system grew into existence individual owner-
ship of land absolutely disappeared for a time. The sole owner was the sovereign

representing the State, and the earls and barons who controlled great tracts of

country were but tenants in capite bound so to manage the lands entrusted to

their charge as to be always prepared to lead the stipulated number of knights

and men at arms, properly trained and equipped, on any military expedition

ordered by the king, and to maintain them in the field for forty days in each year.

When it became necessary for the king to raise money under the name of sub-

sidy or aid or benevolence, rents from lands (paid in addition to the stipulated

military service of the sub-tenants) were frequently taxed. This system changed

in course of time. The tenants-in-chief and in many cases the sub-tenants became
proprietors of the lands, paying a fixed charge which, as money depreciated in

value, became in most cases a very small part of the rents themselves received.

They did not, however, obtain full relief from feudal duties and obligations until

the reign of Charles the Second. Even after that period a land tax was fre-

quently levied for national purposes, and until 1842 the burden of local taxation

was borne wholly by real property. Then the landowners succeeded in trans-

ferring part of that burden to the general revenue.

The French Revolution relieved the •.French peasantry from the almost

numberless, harassing and oppressive services which they had for ages been com-

pelled to render to the seigneurs and the exactions which scarcely left them food

enough even of the coarsest description; but the land is still required to contribute

a large share of the public revenue. What is called the Emancipation of the Serfs

in Russia was in reality little more than a commutation of the rents which the

peasants paid in work, in services of various kinds, in produce and in money, to

the great proprietors, and a relief from personal subjection often degrading in

character. The price or rent to be paid to the former owners of the land has

been found too high in many cases, but the " Mir " or family municipality con-

tinues to pay the Imperial land taxes and to furnish its quota of men to the

Imperial armies.

Stein and Hardenburg revolutionized the system of land tenure in Prussia,

but they made no change in the extent to which the land was required to con-

tribute to the support of the public services, national and local.

Land has always been considered the prof er subject for a large proportion

of the taxation levied in any way for public purposes. Mr. Goschen, replying in

the British Parliament to a gentleman who contended that the land should be

relieved from a large share of the taxation it then bore, said :

"I think that if the Hon. Baronet will look to foreign countries or examine

the history of his own he will find that at no time has it been held that the

iaxes upon land are the same as upon other kinds of property." (Mr. Goschen on

Local Taxation, p. 183).

In the same debate Mr. Gladstone said :
" It (land) is the first subject that

ofiers itself for that purpose (local taxation). That is the tradition of the country
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and no one will gratuitously desire to change the arrangement when we consider

the adjustment by which real property bears more of local, and personal property
more of Imperial taxation." The exemptions which under the British system of

taxation real property enjoys, Mr. Gladstone said, "it would not be possible to

maintain for a single moment after you remove the exemptions of personal

property from local taxation. I do not give an opinion beyond saying," he
added, " that if a general proposition is to be laid down that personal and real

property are to share in equal proportions the burdens of local taxation, it is

impossible to resist the co-relative proposition that real and personal property
must be equally charged with respect to Imperial taxation."

The Single Tax Idea.

Some carry the idea that all land is national property so far as to insist that

it should bear all the burdens of the State wherever its value is sufficient. This
was the idea of the school of Physiocrats who, it is said, largely influenced French
legislation in that direction at the time of the great revolution. Others go
farther and insist that all the value of the land, no matter how great it becomes,
belongs to the State and should be used for State and municipal purposes. Should
the fair rents of the lands of the country, urban and rural, exceed the necessary
public expenditures the surplus, they contend, should be devoted to other useful

public purposes. Adam Smith rather favored the first of these theories. He
\vrote :

" General rents and the ordinary rents of lands are perhaps the species

of revenue which can best bear to have a peculiar tax imposed upon them.
Nothing can be more reasonable than that a fund which owes its existence to

the good government of the State should be taxed peculiarly. The gains of
monopolists, wherever they can be come at, are certainly of all subjects the most
proper for taxation." Bastable, a modern writer, regarded as an authority,

•describes this as "a doctrine, the truth of which as a general statement can hardly
be denied. When regarded by itself," he says, " increased wealth seems, as it

were, designated to supply the wants of the communit}^ and there is no reason for

surprise at the popularity of any proposals in that direction
"

J. S. Mill, in his work " Principles of Political Economy, book 5, chap. 2,"

says :
" Suppose that there is a kind of income which constantly tends to increase

without any exertion or sacrifice on the part of the owners, those owners consti-

tuting a class in the community whom the natural course of things progressively
enriches, consistently with complete passiveness on their own part. In such a
•case it would be no violation of the principles on which private property is

grounded if the State should appropriate this increase of wealth or part of it as
it arises. This would not properly be taking anything from anybody ; it would
merely be applying an accesssion of wealth created by circumstances to the
benefit of society, instead of allowing it to become an unearned appendage to the
riches of a particular class."

In the same chapter, Mr. Mills says :
" In most countries of Europe the

right to take by taxation as exigency might require an indefinite portion of the
rent of land has never been allowed to slumber. In several parts of the continent
the land tax forms a large proportion of the public revenues and has always con-
fessedly been liable to be raised or lowered without reference to other taxes."

But Mr. Mills admits that it would be unjust "to come upon each individual
estate and lay hold of the increase which might be found to have taken place in
its rental, because there would be no means of distinguishing between an increase
•owing to the general circumstances of society and one which was the effect of
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skill and expenditure on the part of the proprietor. The only admissable mode of
proceedure would be by a general measure. The first step should be the valuation
of all the land in the country. The present value should be exempt from the
tax ; but after an interval had elapsed durino^ which society had increased in

population a rough estimate might be made of the spontaneous increase which had
accrued to rent since the valuation was made. From the present date or any
subsequent time at which the Legislature may think fit to assist the principle, I
see no objection to declaring that the future increment of rent should be liable to
special taxation, in doing which all injustice to the landlords would be obviated,
if the present market price of their lands was secured to them ; since that includes
the present value of all future expectations."

Thorold Rogers (Political Economy, chap. 22,) says :
" In most countries a

tax on the rent of land forms a notable item in the revenue receipts. In the
United Kingdom it is included in the income tax, the so-called land tax beini^ a
rent issuing from the land, invariable, redeemable and wholly disproportionate to

the present value of the property from which it is derived."

It may be de-sirable to try what, undei present circumstances, would be the
efiect of reserving to the State the full, actual, active and permanent ownership of

all the land of the nation, assigning for the municipal administiations of cities

and towns a sufficient proportion of the rent of the lands within their limits, if

any civilized people were in a condition to put aside all old systems and
all that has grown out of those systems and to commence de novo. But
would people, if other countries or cities in which the ownership of

land, even though conditional, still existed, were open to them care

to settle on farms in which they never could acquire an}^ property except that in

unexhausted improvements effected directly by their labor ; or to settle in cities

in which they could never acquire the ownership of a single lot ? What would
have been the effect if the people who were invited to settle in the Canadian
Nouh-west had been told that the increase in the value of the lands, which may
be caused by settlement, would never be theirs and that none of them could ever

obtain the absolute ownership of a city lot ; that their property in the buildings

and fences they put up, in the drains they dug, and in such increase in the values

of the soil as was the result of labor in reclamation or cultivation would be

respected but that of the " unearned increment" in the market price of the land

on which they settled, no part would be theirs ? Would Winnipeg have grown
so rapidly if such a system had been in operation since it was Fort Garry ?

Would Vancouver be what it is to-day if the State or the C. P. Railway Company
had retained the ownership of the land with the right of exacting the full rent

as determined by frequent periodical valuations ? One of the hopes which inspire

the settlers on wilderness lands and sustain thc;m under hardships and privations

such as slaves could n(^t endure and live, is that the lands adjoining theirs v/ill.

soon be taken up and that by this means as well as by their own labor in clear-

ing and fencing and draining a property will be created which they can leave to

their children. How many would be induced to take up new lands, how many
to remain on the old farms if that hope were taken away ?

The principle of dealing with land as the property of the nation and making
it bear all, or nearly all, the burdens of government, national and municipal,

is very old. It can hardly be said with truth, however, that anywhere
or at any time it did so much to promote the welfire and happiness of the

people as some imagine it w<mld do now were it worked under the conditions

of the present age in the more civilized countries. On this principle eastern

countries have been governed from time immemorial. It was the essence of the

system of the Roman Empire and of the Germanic and Scandinavian peoples, first
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in their original communities and afterwards in those parts of the crumbling

empn-e which they overran ; and on this principle the feudal system was estab-

lished. In the Turkish Empire customs and excise duties were long unknown.
The revenue was made up of the amounts exacted from the occupiers of the soil

and the outrages which seemed almost to justify the last Turco-Eussiau war were

committed by the ''unspeakable Turk,"' when striving to extort more from the

cultivators of the soil than they could pay. In Egypt, under English management,
as before, the fellahs who till the soil pay the principal part of what may be

called their rents to the government officials. In India, before the British took

possession of it, the Ryots paid rent to the native princes, generall}" one-fourth of

the total produce of the land, and had no right of property in the soil they culti-

vated, although they were seldom if ever disturbed. That system of tenure and
rent was continued bj- the British. In great part of Bengal and in some other

districts the British authorities, to avoid trouble, made agreements with the

Zemindars, appointed to collect the rents, to pay a fixed annual sum computed
on the returns of the previous years, retaining for themselves whatever more they

could collect. This promises to have an effect like to that produced by the similar

arrangement made by Henry the Second of EngLmd, and his successors, with
some of the feudal tenants-in-chief, and indeed the Zemindars of Bengal are

already regarded as, in some respects, landed proprietors. In other districts, how-
ever, the rents are still collected and paid over in the old way. The annual revenue
of the Indian Goveniment from land is about £20,000,000 sterling. The condi-

tion of the people of either Turkey proper, of Egypt or of British India is not

very enviable. It may be said that the money taken from the Indian Ryot is

all spent in England. But the condition of the masses was not any better under
the rule of the native princes, when all the money raised in the country was spent
in the country.

Neither has the partial trial of the principle in municipal affairs proved
very successful. Many of the English boroughs own a considerable portion of the

soil within their limits, but the revenue they derive from this source is, in most
cases, comparatively small, building lots and lands having been leased at low rents

and for long terms to persons who had influence with the borough governments.
Liverpool (England) for instance, owns property worth £600,000 a year, but the

municipality gets only £100,0t)0 a year from it. la many cases the rent received

bears even a smaller proportion than this to the present value of the property. It

may be said that any such malversation of public revenues would te impossible

under the system now proposed, as no leases would be given, and all lands would
be valued frequentl}'. But, especially in cities and towns where, as must be the

case under this .system— as indeed is largely the case now in the cities and towns
of the U. States and Canada—the houseowners form a large and active, because
interested, portion of the constituency means of escaping from the full burden of

taxation—equivalent to the annual value of the lots on which the house-s stand

—

would probably be found.

In France about ten million acres of land are still in possession of the nation

and of the municipalities. The management of the forests by the national

government is not much complained of. But the management of the three or

four million acres owned by the communes and villages is so bad, the produce of

this land, much of which is naturally very fertile is so insignificant, compared to

that of the lauds owned by those who cultivate them, that some writers declare

that this communal land is almost wholly lost to the country and its compulsory
sale in small parcels has been frequently suggested.

The English Enclosure Acts, the first of which were passed in the sixteenth

century, formed a large part of the legislation of that country, even as late as
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the reign of George the third. They were essentially unjust, as they deprived a
large part of the people of the rights in certain arable lands or in the common
or waste lands which they had enjoyed for centuries, without compensation, and
gave to the large land proprietors absolute ownership of many million acres of
land in which they previously had but a limited interest. But even those who
regard these as acts of robbery, as a plundering, under form of law of the weak
and the helpless, admit that agriculture could never have even approached its

present state of perfection in England if individual owner.ship had not in some
way been substituted for the ownership or occupation in common, which rendered
improvement and progress almost impossible.

However the exclusive ownership of large tracts of land in the old world
may have been originally obtained, the great majority of mankind agree
that the property in land which has been created and sanctioned by the
laws and the usages of ages and by the acquiescence of the whole people
should be respected so far at least as it is not inconsistent with the existence or
the well-being of the nation. Even of those who think that ownership of land
is not and cannot be absolute, and that its abuse should be prevented by law,

very many believe that to destroy without compensation, the property in land
which usage and law have created would be unjust. Others say that if the

possibility of acquiring landed property which at all times has been one of the
chief incentives to individual effort, were wholly taken away people generally

would not be as industrious, energetic, enterprising, thrifty and progressive as

they are now.
Neither in Canada nor in the United States can the titles of private land-

owners be impugned on the grounds that they or those from whom they derive

their titles obtained their lands by force or fraud. In the early days- of this

Province complaint was frequently made that members of the Government
improperly obtained grants of large tracts of land for themselves and their

relatives. The total quantity about which such complaints were made was small

compared to the area of the whole Province, and all the rest was thrown open to

settlers at low prices or without price where conditions of settlement were
imposed. Population was the great want of a wilderness region. Without
population progress of any kind was impossible and land must remain worthless.

The settlers who, having paid the price or done the work required and fulfilled

the conditions prescribed, obtained their grants or patents, believed that they
had acquired an absolute, complete, indefeasible title to the lands so conveyed to

them. The acquisition of land in this way, even the adv^ocates of the single tax
system can scarcely venture to call robbery ; but even the titles so obtained they
contend are of no value, because the natural law forbids the absolute ownership
of land and because the people of one generation are not bound by what the

people of a previous generation chose to do, even though that was done in the

public interest and with the unanimous approval of the whole nation. The
contracts, undertakings, obligations, agreements or laws of one generation they

allege are not binding upon the next, and nothing done in the past by indivi-

duals, peoples or governments can deprive or ought to deprive the people

now living of the full ownership and absolute control of all the lands of the

world.

Personal Property.

The propriety and the wisdom of raising a revenue for municipal purposes^

by direct taxation of personal property, occupy much more of the public

attention than the advocates of what is called the single tat sy-stem have yet

been able to obtain for their proposals.
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That personal property should bear its full share of national and municipal

burdens has never been questioned, but there is still much difference of opinion

as to what its proper share is, and still more as to the means by which its proper

share can be obtained.

In nearly all the countries of Europe, when personal property which for

centuries had been little more than the fai-m stock, the rude implements and the

furniture, scant and more rude, of the occupants of land and the small stock of

the traders and others dwelling in the cities multiplied in form and amount it

became impossible to reach even the greater part of it for purposes of taxation,

and the injustice done to those whose property could be reached became so mani-

fest that the direct taxation of such property was abandoned and other modes of

compelling all owners of personal property to bear their share of the public burdens

were sought. In England the Probate and Legacy duties, the duty on carriages,

horses, servants, armorial bearings, dogs and guns, the income tax and various

modifications of the duties of customs and excise were employed for this purpose.

In France a tax proportioned to the rental of each house was imposed. This is

not a tax on the property, but on the occupant, the rent of the house being

regarded as an index of what he should pay on his personal property. This

system of levying on personal property has been adopted in the Province of

Quebec in respect of the buildings in which business is carried on, and there it is

called a business tax. In several countries an income tax is the chief means of

reaching personal property.

But in the United States and in Canada the state of things is widely different

from that which is found in Great Britain, or in any part of continental Europe.

The reasons for imposing the greater part of the public burdens on land do not

all exist on this side of the Atlantic. The ownership of land does not confer

political power or social privilege. We have no landed aristocracy whose members
enjoy vast incomes and aspire to the control of government and legislature.

Nearly all our men of large means are residents of cities, who hold in stocks and
bonds and mortgages the wealth they have made in commerce or in speculation.

The general feeling is that men of this class do not contribute as much as they
should to the public service and a chief cause of the complaints which come from
all quarters is that very many of them evade the most stringent laws that can

be framed to bring their property within the cognizance of the assessor.

Dr. Ely in his work " Taxation in American States and Cities," page 139,

says:

" One reason why our present system of taxation was universally introduced
may be found in the progress of democratic thought. It was desired that all

should contribute in proportion to their abilities. The sentiment all over the

union in favor of the taxation of all property is very strong. It is of no avail to

talk about abolishing taxes on personal property as some do, unless something is

substituted for the personal property tax, so unalterable has become the deter-

mination to tax every one in proportion to his ability."

But in the United States as in Europe, it has been found impossible to devise

any system by which all or even the greater part of personal property can be
reached by taxation. In several of the States, as in Ohio for example, the

provisions of the constitution and of the statutes are such as would seem to

render it impossible that any considerable amount of personal property should
escape

;
yet much the greater part does escape, as great part has escaped at all

times in all wealthy countries in which personal property has been subject to

direct taxation. As one writer saj^s :
" The rack and scourge of the Romans were

as ineffectual as the listing and swearing and other devices which have been so

fully tried of late years in the United States.
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Dr. Ely admits that, " one uniform tax on all property as an exclusive

source of revenue, or the chief source never has worked well in any modern
community or State in the entire civilized world, though it has been tried

thousands of times, and although all the mental resources of able men have been
employed to make it work well." Personal property he elsewheie states " is

sometimes discovered in its entirety, but it is then nearly always the property of

the comparatively helpless, namely widows and orphans whose possessions are
matters of public record."

The testimony on this point comes from all quarters and is perfectly

conclusive.

Commissioners appointed by the State of Connecticut to report on the

subject of taxation, say, " The proportion of intangible securities to other
taxable property has steadily declined from year to year. In 1855 it was nearly
ten per cent. ; in 1865, it fell to about seven and a half per cent, and in 1875 to

about three and three-quarters," yet during those years such property had
greatly increased. " Household furniture above S500 in value constitutes an
item of only $9,500 in one city," they say, " while a neighboring town of only half

the population returned $lii,900." "As the law stands," they conclude, "it may
be a burden on the consciences of many, but it is a burden on the pockets of few,

not because there are few who ought to pay, but because there are few who can
be made to pay. A few towns, a few estates, and a few persons of a high sense

of honesty bear the entire tax." And they say, " such has been the universal

result of such laws elsewhere."

The Commissioners appointed in West Virginia in 1884, say, " At present
all taxes from invisible property come from a few conspicuously conscientious

citizens, from widows, executors antl guardians of the insane and of infants. In
fact, it is a rare thing to lind a shrewd trader, who gives in (to the assessor) any
considerable amount of notes, stocks or money. Paj'ing taxes on this kind of

property is considered pretty much in the same light as donations to the neigh-

boring church or Sunday school."

A New Hampshire Commission reported that three-fourths of all personal
property in that State is not reached by the assessors.

The New York Commission of which Mr. D. A. Wells was a member,
reported at much length on the taxation of personal property, shewing that all

the attempts yet made to tax personal property had failed to reach the greater

part of such property and that " extraordinary means, whereby such property

may be got at, must be the essential features of any system which aims to tax

property, that is in great part incorporeal invisible and intangible." In support

of this they quote Gibbon, who in treating of the system of the Roman Empire
asserted that " payment of taxes on the secret wealth of commerce and the

precarious profits of art and labor can scarcely be extorted by any other means
than those of corporal punishment," which was then freely employed by the tax

gatherer, and which, it is alleged, " is sometimes freely used for this purpose in

some eastern countries in our own day."

To escape from a full taxation of his personal property, the ratepayer of

Ohio must make most elaborate mis-statements, commit the most flagrant

perjury and expose himself to serious penalties; yet the governor of that State in

1887 in a special message to the Legislature said :
" The great majority of the

personal property of this State is not returned, but entirely and fraudulently

withheld from taxation."

The governor of the State of New York in 186(), said in a message to the
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Legislature of that State :
" For years the assessors have directed their attention

to the fact that the personalty of the taxpayers was escaping assessment and yet

there has been a shrinkage from 1871 to 1884 of $107,184,371."

In the City of iSTew York the assessed value of real estate was :

—

In 1875 $1,960,352,708
' 1885 2,762,348,218

An increase of 8801,995,515

The assessed value of personal property was :

In 1875 §407,427,339
" 1885 332,383,239

A decrease of S75,04i,160

It is well known that during these ten years personal property had increased

enormously in that city, and it is believed that its actual value was twice the

value of the real property. According to the assessment the value of the

personal property was less than an eighth of the value of the real estate. In

Massachusetts, and especially in its principal city, Boston, earnest efforts have

always been made to reach personal property and these were at one time so

successful that in 1880, the assessed personal property in that little State exceeded

the assessed personalty of New York in value by no less than $151,128,018

Yet even in Boston it is found impossible to " get at " all the per.sonal property

The value of real property in that city was :

In 1867 $250,587,700
" 1886 517,503,275

An increase of 267,015,575

The value of personal property was :

—

In 1867 $194,358,400
" 1886 193,118,060

A decrease of 1,240,340

In Cincinnati personal property was assessed at $68,412,285 in 1867, and only

at $42,571,661 in 1886.

The evidence that in the United States, notwithstanding the stringency of

the laws, personal property is " slipping from the asse.ssment," as in 1692 and the

years following it slipped from the English assessment, may be multiplied to a

great extent.

The taxation of real property in many cases presents the most absurd features.

In the efiorts of cities and towns to escape from what they regard as an undue
share of county taxation, and of cities, towns and counties to escape from an

undue or a fair share of state taxation, the valuation is sometimes made
ridiculously low ; and the county boards of equalization while they do what seems

necessary to secure a fair distribution of the county burdens, carefully avoid

increasing the total valuation so as to incur liability for more than they believe is

their fair share of the State burdens. The valuation of the property in the great

city of Chicago affords a remarkable example of the effects of such a struggle.
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But, probably little real property escapes taxation, and if all are dealt with alike it

matters little whether the assessed value is seventy-tive or fifty or twenty-five
per cent, of the market value. The fact, with regard to personal property, is that
the greater part of it, especially in the large cities, escapes taxation altogether.

The exemption of Federal Bonds from taxation ; the state of the law which
prohibits the imposition of taxation in one State on property liable to taxation in

another, or the taxation of property that ha? already been taxed anywhere ; the
exemption (in some States) of an amount equal to the owner's indebtedness and
the impossibility of ascertaining, unless from himself, what property a man holds
in debentures, notes and similar securities afford facilities for escaping from such
taxation of which the great majority avail themselves, even in these States in

which the rate payers are bound by law to furnish sworn statements of what
they own. In New York and some other places, where the ratepayers are not
required to assess themselves, the results of what is called a valuation assessment
are certainly no better.

In Ontario furniture and " so much of the personal property of any person as

is equal to the just debts owed by him on account of such property," are

exempt from taxation. In some of the United States, Massachusetts for

instance, no deduction is made on account of indebtedness, the ratepayer being
treated as owner of all the property of which he is in possession, as if municipal
taxation should be apportioned according to benefits conferred. In those States

in which deductions are made on account of indebtedness many means of creating

artificial indebtedness are employed. This may not be done in the cities of Ontario..

It may not be necessary. But if it is true that in England the value of the personal

property in cities is three times as great as the value of the real property and
that it is at least twice as great in many of the cities of the United States, it

certainly should be at least as great in such a city as Toronto. Yet, while in

1892 the real estate of Toronto was valued at .S186,584,000, the assessed value of

all the personal property was only $10,308,660. Recent exemptions will reduce
even this small amount considerably.

Why is it that at all times and in all countries personal property strives, and
with such success in most cases, to escape taxation ? Besides the universal desire

to escape from taxation, is there any special reason ?

Railways in several of the United States are taxed on the value

of the ground they occupy of the road-bed, ties, rails, rolling stock and buildings,

of all that the capital and bonded debt of the roads represent. They are also

taxed by several States on their franchise, usually by the exaction of a percentage
of the gross receipts. Mines are also liable to municipal and State taxation on
their full value, and in some cases are taxed on their output. It is not very
surprising, therefore, to find that those who hold stocks and debentures, which
but represent the properties thus fully taxed and have no other value, think it

unjust that those evidences of wealth should be taxed as if they were essentially

wealth, and should employ means even worse than questionable to escape from
such taxation.

Many are of opinion that money invested in business and in manufactures
with all their risks and uncertainties should not be taxed as much as money
invested in real estate, the returns from which are all but certain ; and not a few
perhapsfeel justified on this account in concealing from the assessors as much Eisthey

can of their personal property.

It seems beyond question that those who manage municipal afiairs sometimes
deliberately undervalue personal property through a regard for what they con-

sider the general interest. In the competition for business always so keen even

a trifling increase of taxation maj'- produce serious efiects. Fawcett says truly
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that, " the trade of a district may be seriously imperilled if it has to bear dispro-

portional rates." Some years ago the decennial census showed that the increase

of manunfacture and of population had been much greater in Pennsylvania than

in New York, and this was generally believed to be due to the entire exemption

of property invested in commerce and manufactures, from taxation in Pennsyl-

vania. Mayor Hewitt, in a message to the New York city council, in January,

1888, advocated exemption of personalty as a means of building up the business

of New York, and .stated that the undervaluation of personalty, which had long

been cause of complaint was necessary to the business welfare of the city. He
said, " Under ordinary circumstances it would have been my duty to remove the

Commsssioners complained of (for undervaluation of personal property) from

office. But I could not shut my eyes to the fact that the existing laws had never

been executed, and there was no difference of opinion amongst those who had
studied the question that they never can be executed as they stand in this city."

Dr Ely, one ot the Maryland Commissioners, who reported in 1888, says in his

minority report (page 187), " Business men of Maryland should understand that

there is a de'iberate attempt to draw business to New York by low taxation."

Even the retail trade of the State, he argued, was seriously afFe;^ted by the

difference in the i-ates of taxation and " the value of real estate depends upon the

condition of business, and unless business flourishes the laboring population can

not find employment.

Mortgages.

When capital was very scarce and' the rate of interest was very high Upper
Canada deliberately adopted the policy which was generally known as free trade

in money. Lenders and borrowers were left free to make what bargains they
found to their advantage, and municipalities were permitted to tax only the

interest received from money lent on mortgage and the dividends of money-lend-
ing joint stock companies. The necessity for those means of inducing an inflow

of capital probably exists no longer ; but capital invested in loans is peculiarly
" mobile " and some are of opinion that the very large amount of English capital

invested in this Province, through the agency of our joint stock companies, would
be " driven out of the country," if, owing to increase of taxation or any other

cause, it ceased to yield, what the owners consider a satisfactory return. Would
this happen if the taxation on real property were apportioned between mortgagor
and mortgagee according to the assessed value of the property and the amount of

the mortgage as many contend it should be ? It is alleged that when monev in

mortgages is taxed as other personal property no difficulty in borrowing on reason-

able terms on good security is found ; but it is also alleged that in some of the

United States when money invested in mortgages was taxed as other property,

such difficulty was actually created. " Would the taxation of money invested in

mortgages merely reduce the net income of the lender or would it increase the
rat? of interest for the borrower ? " is a question which has been much discussed.

It is an exceedingly difficult question to settle conclusively, so many circumstances
affect the rate of interest at different times and in different places. It is a ques-

tion which even men engaged largelj^ in money transactions would answer differ-

ently. The prevailing opinion amongst those who deal with such questions

scientifically is that ultimately any tax on money lent must be borne by the
borrower.

Mr. D. A. Wells, in the report of the New York commission (pp. 39-40),

says:

" All experience shows that in a country like the United States wliere land
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is relatively abundant and cheap, and moneyed capital scarce and dear, whatever
interposes between or obstructs the connection of capital and land, works to the

detriment of and retards the development of the State."

The law of New York, when that report was written, fixed a maximum
legal rate of interest aud required that money invested in mortgages should pay
the full rate of taxation imposed on other personal property. The effect of this,

according to Mr. Wells, was that "capital which formerly found its way into real

estate mortgages is now^ directed into other channels, and to such an extent that

wixs it not for the provisions of law which exempt the mortgage investments of

savings' banks and life insurance companies from taxation and compel these insti-

tutions to invest a part of their capital in securities, money could now hardly be

obtained in New York for the improvement of real estate on the pledge of the

property."

In 1860 Connecticut taxed mortgages at their full valuation as other property

was taxed, and it was provided that :
" As between residents of the State indebt-

edness might be deducted from valuation, when, at the instance of the debtor, the

debt would be transferred for taxation to the list of the assets of the creditor."

Two years after it was found desirable to pass a law providing that :
" No contract

shall be deemed usurious by reason of the borrower's paying or agreeing to pay
the taxes assessed and paid on the sum loaned or the insurance upon the estate

mortgaged to secure the same." " The practical effect of which," Mr. Wells says,

" is most obviously to throw the whole onus of taxation on the debtor and entirely

to exempt the creditor."

In New York, Massachusetts and many other States, the law required that

mortgages of real estate should be taxed in common with and at the same rate as

all other securities and property. New Jersey and Pennsylvania, with what Mr.

WlUs calls, "a wiser experience entirely exempted mortgages from taxation."

The Maryland Commission of 1888, in their report, pp. 73-4, say that one of

the most difficult questions with which they had to deal was the exemption of

mortgages. It seemed to them unfair that the holders of a mortgage
deriving an income therefrom should not be taxed as the holders of

other property were, " but after inquiry, discussion and prolonged reflection " they

say :
" We have come reluctantly to the conclusion that it is not judicious for us

to recommend any change of the existing law on this subject " by which mortgages

were exempt. They state that in coming to this conclusion they were influenced

solely by a regard for the interests of borrowers. It was their deliberate conclu-

sion, they say (p. 75) :
" That no method could be devised by which the tax

could be collected out of the lender's interest and would not be transferred to the

borrower." The Maryland Legislature repeatedly refused to repeal the law exempt-

ing mortgages from taxation. Mortgages are now taxed in Pennsylvania.

Dr. Ely, in his minority report, says :
" Turning this matter over in my

mind and looking at it from every possible standpoint I fail to see how the

exemption of mortgages is a special favour conferred on money-lenders. It is an

exemption which makes the flow of capital to us easier and the benefits are thus

diffused throughout the community." Dr. Ely contends that if morrgages are

taxed the tax^ is paid by the borrower. He says :
" A lender in Baltimore is

content with good ffve per cent, mortgages, because he knows that they cannor.

be taxed. If they were legally taxable as in other States he would want six

where he now takes five," even though the tax on mortgages, where imposed by

law, is generally evaded. The lender would protect himself against the risk.

Banks.

The feeling that capital invested in banks should bear a full share of all

public burdens, is very strong wherever personal property is taxed. The owners
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of bank stock are re<(arded by many as wealthy men who take advantage of the

wants of all who must borrow money. And althouijh money invested in bank
stock is not always perfectly safe, as is money invested in good mortgages, yet it

generally yields a much larger annual return. The feeling that bank capital

should be taxed is so strong in some of the United States that more than one
State constitution provides that it must be taxed. The Constitution of the State

of Ohio, Article Xtl, says: " Laws shall be passed taxing, by a uniform rule, all

moneys, credits, investments in bonds, stocks, joint stock companies or otherwise,

and also all real and personal property according to its true value in money ;
" and

again :

" The General Assembly shall provide by-laws for taxing the notes or bills

discounted or purchased, moneys loaned and all other property, effects or dues of

every description (without deduction) of all banks now existing or hereafter

created, so that all property employed in banking shall always bear a burden of

taxation equal to that imposed on the property of individuals."

It is not ea.sy to understand how banking could be carried on if this provi-

sion were strictly enforced.

The capital stock of domestic banks at par value and so much capital as

is employed in the branches of banks whose headquarters are elsewhere, are taxed
as other personal property in the cities of the Maritime Provinces.

In Ontario, in accordance with the policy of inducing outside capital to seek
investment in the Province, the owners of bank stock are required to pay munici-
pal taxes only on their dividends. This, many who have capital invested in
commerce and manufactures, complain of as unfair.

It is alleged that if banks were taxed on their capital, money would not be
" driven out of the country," because the profits would still be so large that the
stock of every bank of good standing would still sell at a price far above par. It

cannot be denied that if the full capital were taxed profits would be reduced
precisely to the extent of the increase of taxation unless some means were found
to increase those pi-ofits. Would such means be used ? Would the rates of
discount be increased and the interest on deposits be reduced ? Would the burden
imposed on the stockholders be by them transferred to the customers of tlie banks?
It may be assumed that this would be done if possible, and there is no doubt that
an increase in the rate of discounts would affect business men, manufacturers and
indeed, the whole community very seriously. There are some who contend that
the rate of discount would not be affected by a fair tax on bank capital ; that the
rate is not higher in those cities in which bank capital is fully taxed than in the
cities in which only dividends are taxed; that the causes which intluence the
rates of interest and of discount are of .so general a character tliat an increase or
diminution of local taxation would have no perceptible effect on them ; that no
bank has ever been known to reduce its rate of discount merely because its

profits were large and that all banks exact the highest rate of interest that a
scarcity of money at home or abroad, a disturbance in the rates of exchano-e or
the necessities of their customers enable them to exact.

Mr. Wells, in the report from which we have quoted so frequentlv, does not
discuss this question, but in recommending that all corporations created bv'- the
State which are in the nature of a monopoly should be taxed, says : " Other
corporations which approximate in character to the gas company would be the
national banks (which may be taxed under the present provision of the United
States law through their stockholders) and State banks."

Dr. Ellis, in his work (taxation in American States and cities, pp. 831-2), says I
" The Maryland system of taxing incorporated banks works well. They are taxed
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by the State authority, namely, the State Tax Commission. The actual value of

all shares is computed, and from this the assessed value of each share for purposes
of taxation. Banks often pay local authorities also and deduct the same from
the dividends. The Maryland .sj^stem requiries all corporations to pay taxes on
stocks and bonds and to charge the tax to holders of stocks and bonds. There is

everywhere diiEculty about the taxation of unincorporated banks, (whicii)

return little or no capital, and the private bankers . . escape the personal property
tax by devices already sufficiently elaborated. This is a grievous injustice." Mr.
Ely recommends as a remedy that all engaged in banking business should be
compelled to become incorporated, but he thinks that " possibly, practical bankers
might devise some better plan."

All writers agree that money invested in bank stocks should be taxed at

least as heavily as other personal property, unless total or partial exemption of

money so inv'ested be manifesty in the public interest. Some contend that

because of the value of their franchise, which authorises them to issue paper as

money, banks should contribute more to the revenues, national and local, than
other descriptions of property.

Loan Companies.

What has been said of banks may be said of loan companies. Unless it be

in some way detrimental to borrowers there can be no reason why the owners of

the stock of .such companies should not be taxed at lea.st as heavily as those who
hold stocks of dry goods, hardware or groceries. The only questions to be solved

with respect to them are

:

Would the full taxation of the capital stock of such companies cause a

withdrawal of any considerable portion of the capital now invested in them

—

" driv^e money out of the country ?
" or

Would the companies be able to extort from those who borrow from them

such an increase in the rate of interest as would equal in product the increased

taxation ?

Some assert that these companies also demand in all cases the highest rate of

interest which the circumstances of the money market and the necessities of

borrowers enable them to exact.

Insurance Companies.

Insurance companies hold a position different from that of either banks or

loan companies inasmuch as it is not necessary to invest much capital in their

business. The law reiiuires that insurance companies shall have a certain amount

of paid-up capital and shall make certain deposits with the government as secur-

ity to the insured, and those who manage such companies have learned that in

order to create public confidence it is desirable to hold available investments to

a much greater amount than the law requires. But nearly all the capital held by

them is invested in interest-bearing securities, and only as much is kept on

hand as is thought absolutely necessary to meet such demands as may arise any

day. The premiums received one year with another are more than sufficient to

cover all expenses (although the expenses of this business as now conducted are

very large) to meet ordinary losses and to pay handsome dividends. It is only

when a great fire, such as that of Chicago, Boston or St. John, N.B., occurs, that

the receipts of any year are insufficient to meet all demands on the fire insur-

;ance companies and leave large profits ; and in the case of well-conducted life

insurance companies the profits are always large, the amount paid on the death

of the insured every year probably not exceeding on the average one-half the

amount received as premiums,
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Would an increase in the taxation of such companies cause an increase in
the rates of insurance or merely diminish the profits of the insurance companies ?

The policy which encouraged an influx of English and American capital by
determining that in respect of money invested in mortgages only the interest

should be liable to taxation, and with respect to money invested in banks, that
only the dividends should be taxed, led also to the provision that only dividends
of insurance companies should be taxed. In 1880 the law was so amended that
•certain incorporated companies, including insurance companies, were made liable

to assessment on their personal property. " in the same manner as if they were
unincorporated companies." This amendment is embraced in the Consolidated
Assessment Act of 1892. .

Mr. Ely in his work (p 331), says

:

"Insurance companies' are highly useful institutions, and the}- are liable to
•competition. It is impolitic to place any undue burden on them. "" * It is

better to insist upon stricter business methods on the part of insurance companies
and more adequate guarantees that they will fulfil their contracts as a recom-
pense for their franchises, than to lay heavy taxes on them. They should of
course be obliged to pay their proper share of taxes." " What that proper .share
would be, it seems, difiicult to determine. Mr. Ely says, that "in their case there
is more reason for limiting taxation to a tax on dividends, or net revenue than in
the case of other corporations," but he does not give any reason for this opinion.
It may be because the rate of insurance would probably thus be kept down and
the benefits of insurance would thus be extended to a greater number. But
•competition as to rates hgis in most cases ceased. The representatives of the
•companies doing business in the larger cities generally agree what rates shall be
charged, and adopt means to enforce the agreement, which usually prove .sufficient.

And the rates are generally higher than they need be if the competition in
obtaining business and the recklessness in taking risks were not so o-eneral.

Professor Rudolf Gniess in an article in the Contemporary Review of December
1884, states, that in Berlin there is a municinal fire insurance office, which the
Iiouseowners of that city are obliged to join ;

" that " the value of the buildino-s
insured in this office in 1881-2 was over 2,000 million marks," and that the
annual premium was five or six pfennings per 100 marks, or about one cent on
every 25 dollars. The I'ate is so low he says, because the buildings are of a solid
•character and the fire brigade is excellent. He might have added as another
reason that the cost of obtaining business and of management is small. So low
-a rate no one would regard as possible in our cities under smy system.

The modes of taxing insurance companies vary greatly. In some cases thev
«,re taxed on their capital, actual or estimated, as in some of the Canadiaii
Provinces ; in some places on their gross receipts. In many cases a fixed sum
resembling a license duty is collected. The State of Vermont imposes two per
•cent, on the gross amounts of premiums and assessments collected by insurance
-companies, whether home or foreign and one-half of one per cent, on all surplus
over and above the necessary reserve. The value of the real estate of such
•companies, which is fixed as other real estate, may be deducted from the surplus
before paying the one-half per cent., but not from the gross receipts. The
Maryland Commission of 1888, recommended that "a gross receipts' tax of one per
•cent, be imposed upon domestic insurance companies and of one and a half per
cent, upon foreign insurance companies in addition to the tax measured by the
•companies dividend."
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Of the law relating to insurance companies as it stood in 1878, and its

effects, Mr. Maughan, Assessment Commissioner, in his evidence before a Legis-

lative Committee, said :

" Insurance companies invested their moneys in securities that were
unassessable and for that reason he believed they ought to be assessed. The
city authorities wished to assess the income of both local and foreign companies^

and then there could be no unfair discrimination." That would seem to be fair,

but if we understand Mr. Maughan's evidence, neither domestic nor foreign

insurance companies paid anything more than the ordinary tax on the buildings

in which they did business. He said :

" Toronto appeared to be a fruitful field for insurance companies. There
were no less than 75 different offices in the city, and there was not one of that

number paying a cent of taxes to the city except on the buildings they occupied^

and some of them had not buildings, for the agencies were frequently held by
parties carrying on other business."

Mr. Maughan added that the city officials could not get at the amount of the

stock of these companies'. The officials of the companies refused to give any
information. " They were not there," he said, " in the interests of the city, but
in the interests of themselves. He therefore thought they ought to be taxed.'»

He " would put a license on them according to the volume of business they do.'»-

Other Incorporated Companies.

Few railroads in Canada pay even moderately reasonable dividends on the

money invested in them and such roads as are projected can not in any case be"

built without government subsidies and local bonuses. Nobody expects that for

many years to come any Canadian railroads can contribute more to publicr

purposes than they now pay under the municipal laws, and as duties on the coal

and the other supplies which they must import.

It is now generally agreed that water-works, gas-works, and street railways

should be owned by the municipality, or should be under its control, and
pay a considerable portion of their gross receipts for the public benefit. Tele-

graph and telephone companies which are monopolies and occupy the streets to

so large an extent, are in many places taxed two or three per cent, on their gross

receipts. Express companies, title insurance companies, trust companies and
safety deposit companies, are generally regarded as proper objects of special

taxation.

In the U. States the State taxes are largely municipal in their character. In

1887, Pennsylvania derived from what may be regarded as proper sources of

municipal taxation, nearly the whole of its revenue, imposing no general tax on

land. It received in that year from the

Tax on corporation stock Sl,702,057
" gross receipts of corporations 776,o88
" stocks of banks, safe deposits and trust co's .

.

431,628
" personal property 864,355
" foreign insurance companies 377,571
" net earnings or income of companies 81,597

Licenses of all kinds yielded about SI,200,000. Taxes on wills, deeds and
inheritances, a bonus on charters, a tax on the receipts of the Alleghany Valley

railroad ($212,500), fees, commissions and other charges, also yielded considerable-

sums. A commutation of tonnage dues yielded $460,000.
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In New York State the taxes on corporations yielded $1,441,.528. New-
Jersey received S778,290 from railroad and canal corporations and $147,415
from what are called miscellaneous corporations.

Massachusetts collected corporation tax $2,227,579 ; bank tax (savings and
national) $2,398,267 ; insurance co. tax $326,336 ; insurance licenses $22,923

;

coal and mining companies' licenses $4,777 and foreign railway tax $22,919.
The income from the Hoosac Tunnel was $383,765.

Income.

Income is made up of rents, interest, profits—or dividends—or wages

—

including in wages the salaries of those in permanent employment and the fees

of professional men. In several cases a man's income is derived from two or

more of these sources. All taxes that do not diminish capital fall upon income
ultimately, no matter how they are levied in the first instance. It would there-
fore seem that if the amount of all incomes could be a.scertained accurately, an
income tax properly regulated would be the most fair and just and least oppressive
of all taxes. Dr El}' says in his book (p 287) :

" It is the fairest tax ever
devised ; it places a heavj^^ burden when and where there is strength to bear it

and lightens the load in case of temporaiy or permanent weakness. Large
property does not always imply ability to pay taxes, as taxes should come from
income ; even when assessed on property, it is only an indirect device for esti-

mating income. An income tax spares the business man in season of distress,

and helps him to weather the storm, but asks a return for the consideration shown
in days of prosperity." He states that many in receipt of large incomes now
escape taxation, and that men of this class take little interest in public afiairs

and affect to despise politics. An income tax would reach such persons and force
them to concern themselves about " practical politics." " It is." he thinks,
precisely the kind of a tax needed and it is beyond question that it would change
the attitude of a large portion of the community towards the government.

It is generally admitted that an income tax to work fairly, should bear less

heavily upon small incomes than upon those that are large, as even a few dollars

taken from the income of a poor man, means a diminution of his ability to

procure the absolute necessaries of life. This would be a serious objection to the
substitution of an income tax for all other taxes were such substitution other-
wise possible, as it would be exceedingly difficult to provide lor all public services

by a tax borne by those alone who possess more than a competency. In Great
Britain incomes under £150, are exempt from income tax, and incomes from
£150 to £400 pay a lower rate than incomes above X400. In Prussia incomes
below £60 are now exempt from income tax. In Switzerland taxes on incomes
and personal property have for many years been carefully graded, the rate
increasing as the amount of income or value of propertj^ increases. This seems
to be a just principle, but like all principles is liable to abuse. Adams and
Cunningham in their work on the Swiss Confederation, state, that in 1887 the
Canton of Vaud passed a law changing the system of taxation, so that nearly the
whole burden was thrown on the wealthy, and that in consequence of this, several
whose wealth was movable, left the Canton in that and the following year.

The amount of income which should be exempt from taxation accordinc^ to
the advocates of this system of taxing incomes is what they call the " minimum
of subsistence." This necessarily varies in different countries. In Ontario it was
placed for many years at $400. Now incomes derived from personal earnino-s

are exempt to the amount of $700: and of larger incomes only what remains after

the $400 or $700 has been deducted is liable to taxation.
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The objections to an income tax, are however, very numerous.

Many contend that precarious incomes derived from personal efforts, or from
business in which there is always some risk, should not be taxed as heavily as

incomes derived from accumulated wealth in any shape. This principle is the

basis of those provisions of the municipal law of Ontario, which exempt from
taxation " the annual income of any person derived from his personal earnings to

the amount of 8700, but exempt only to the extent of 8400 income " derived

from any source other than personal earnings."

Mr. McCulloch in his time contended that an income tax is essentially unfair,

as the amount of a man's inconie is not always a fair measure of his ability to

pay taxes. One man who has a £1,000 a year, he says, and a small family could

much more easily pay £100 a year in taxes than another man who, having also

an income of £1,000 has a family of ten children to provide for. He thought it

would be better to allow every one to adjust his taxation, as well as his other

expenditures, to his circumstances. It is also objected that an income tax is inquisi-

torial in its nature and so strong, especially for this reason, was the objection felt to

this tax in Great Britain when it was proposed to re-impose it in 1842, that the

government of the day were compelled to give the most solemn assurance that it

would be imposed, but for a brief period. It was also objected that it would be

unjust in its operation, as it would be impossible to ascertain what were the incomes

of those who could conceal the sources of their incomes, or who could make success-

ful misrepresentations as to the profits of the business in which they were
engaged ; thus the dishonest would to a large extent escape and the honest and
those who could not conceal what their incouies were, would bear more than their

due share of the public burdens. Many other taxes it was argued on the other

hand, are as inquisitorial and none are more essentially just. The promise which

the British Government made to discontinue the income tax, was not kept. It

has been continued to the present day. It appears to have become permanent.

And although nmch fraud may be practised, the tax is on the whole satisfactorily

collected and few complaints are now heard of, the inquisitorial character of the

investigations by which the amounts of the incomes of busine.ss men and profes-

sional men are ascertained.

Dr. Ely, says, " it is incomparably more difficult to assess a personal property

tax fairly " and that " wealthy men found the income tax (when it was imposed

in the U. States), a less easy tax to evade than the personal property tax and
precisely on that account raised a hue and cry against it." Again he says, " any
one who is honest must confess that it is easier to discover income than pergonal

property," and " in the income tax we have a tax which is congenial to the spirit

of democracy and which tends to become more general as the masses acquire

power ; a tax which wherever it has been honest!}' tried, is administered with

increasing care and justice and which grows uninterruptedly in popular favor."

But it is not suitable to cities, he thinks, because it must there act like the

personal property tax and drive people from cities to suburbs." He states that

most cities in America are surrounded with a taxpayer's paradise, a suburb to

which the wealthy resort, in order to escape the payment of taxes in the cities in

which they obtain a livelihood. These people would similarly escape their fair

share of the income tax." Under our system it would not be difficult to amend
the law, so as to reach such people. Mr. Bastable in his work. pp. 3G0-1, says,

that to tax a person on his income for the service of the locality in which he

resides, is open to the double objection that it is likely to be evaded, and that it

is grossly unfair. Local authorities, " he says," have no efficient machinery tor

detecting concealed income. They are in a worse position than the English

officials, in regard to foreign investments where failure is admitted. The mer^
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moving from the area for part of the year, would upset the arrangements. Mr.

Goschen's view seems conclusive. (It appears to me impossible to devise an
equitable local income tax, for you can not localize income. * * No matter how
large the local division may be the same objection lies. The American States

and the Swiss Cantons are as little suited for the application of separate income
taxes as England, Ireland and Scotland.) Owing to the variety of modern
incomes and the difficult}' of following them to their sources the income tax
should always be a general tax."

Only in live of the American States is any attempt made now to collect an
income tax and in one of these Massachusetts, incomes under $2,000 are exempt.
In Ontario and some other Provinces of Canada, an income tax is imposed to

raise revenue for municipal purposes. The results are not wholly satisfactory.

The man who occupies a position in which the amount of his incomes is easily

ascertained, and who is taxed on the full amount less the $400 or the $700,
regards it as a great injustice that he is taxed so highly, while so many others

who live as if they had incomes four or five times as great, do not pay as much.
In 1892, the amount assessed as incomes in Toronto was $6,060,273, a little less

than four per cent, of the whole amount assessed as ratable real estate,

personal property and income. As the exemption of $700 relieves all laborers,

all or very nearly all mechanics and artizans, a very large number of clerks, sales-

men and other employes and probably not a few small shopkeepers from income
tax, it seems probable that few of those legally liable to this tax escape from it.

That some do escape altogether' and that others are assessed on much less than
the incomes they seem to spend, those who are assessed on the full amount of

their salaries (less the $700), naturally regard as a grievance. Some of those who
are taxed on income, no doubt, are of opinion that incomes should not be taxed
at all for municipal purposes.

Business Tax.

In France the character of the house in which a man dwells is regarded as

on the whole, a fair index of his ability to pay taxes and a tax proportioned to

the rental of his dwelling is considered a fair tax on personal property. In Quebec
persons who occupy houses for business purposes are taxed on the same principle,

according to rental. This mode of taxing personal property recent legislation

makes optional in Ontario. It may be doubted whether this business tax, as it

is called, works as equitably as the tax on dwellings. Rich men do not often live

in small or mean houses ; but a retail merchant with a comparatively small stock
often pays a higher rent for his shop on one of the great thoroughfares than a
wholesale merchant doing five or ten times as much business, pays for his ware-
house on a quiet street.

Licenses.

Stores, shops, saloons, taverns and other places in which alcoholic liquors arc
sold are required to pay a special tax wherever they are permitted to exist. Special

taxes are generally imposed also on all occupations and all kinds of business whicli

are thought to require registration and supervision. In some cities special specific

taxes are levied, avowedly for revenue purposes, on banks, loan companies, insur-

ance companies and on those engaged in a great variety of occupations. About
the policy of raising revenue in this way there must be a great difference of

opinion, because while in many cities of the U. States and in the Province of

Quebec such taxes are imposed on all occupations to which some privilege is sup-
posed to attach, in a great many cities only those occupations which it is thought
necessary to regulate by license pay a special tax of any kind
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Exemptions of Property.

Very much has been said and written about the exemptions of certain

properties in cities and towns from taxation, and many who feel the burden ol

taxation particularly grievous imagine that if all exemptions were done away with
they would be greatly relieved. This opinion is based largely upon those state-

ments of the assessed values of real property subject to taxation, and of real

property exempt from taxation which are published from time to time. Accord-
ing to these statements the value of the properties exempt is from one-eighth to

one-sixth of the value of the properties taxed or even more.

An analysis of any of these statements given in detail shows that a very
large part of the exempted property belongs to the cities and towns. Parks,

gardens, squares, city hall, police court, police stations, fire department stations,

market places and buildings, registry offices, school houses, and all other buildings

owned and maintained by a city are included in the list of exemptions and
form a very large part of the whole. To tax these would be lidiculously absurd
and would lead to no other result than a considerable increase in the amount and
cost of assessment and of the city book-keeping.

County buildings are generally located in the cities and towns, and in some
cases are used conjointly by city and county. The city of Toronto would not

gain much by imposing a tax on the court house and gaol and paying the greater

part of that tax itself

Under our system, charitable institutions are not sustained by the munici-

palities. Some are provincial and to the support of others, the Province and the

municipalities contribute. The buildings occupied bv such institutions are usually

large and the grounds attached are in some cases valuable. We do not know
what would be the value for purposes of assessment of the General Hospital, St.

Michael's Hospital, the Hospital for Sick Children, the House of Providence, the

Home for Incurables, the House of Industry, Houses of Hefuge, Reformatory
Schools, and the other institutions of this kind in Toronto, but it would be large.

To impose a tax upon those institutions would be equivalent to a reduction of the

amount contributed to their support by the municipality. The ability of the

institutions to do the work which they have undertaken to do—for the public

—

would be lessened to the extent of such taxation, and few of them now receive

from all sources as much as they need. Would it be wise—not to say Christian or

humane—to change the law so that a larger amount of poverty and suffering

must go unrelieved ? Would it not be absurd to tax those institutions according

to their value, and at the same time to increase the amounts paid to them by the

municipalities so that their resources should not be impaired—as some propose ?

Some complain that educational establishments, unconnected with the provin-

cial school system, are exempted from taxation. These institutions do a large

and important work which, if it were not done by them, must be done by the

municipalities at a cost that would greatly exceed the amount which could be

collected as taxes from the properties they occupy. A fair calculation would
prove conclusively that because of the existence and the work of these institu-

tions the ratepayers are much relieved. Some do contend, however, that no
consideration should be had for those who are not satisfied with the public school

system, and that private schools should be discouraged even though the burden of

taxation be much increased. Such persons insist that even the universit}- should

be taxed on its buildings and lands, because although it is a public institution

and largely under the control of the Provincial Government it is not a municipal

institution, and many of the students who receive an education there come from
other parts of the Province.
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Other large portions of exempted property belong to the Dominion and the
Provincial Governments. All municipalities desire that the governments should
put up buildings within their boundaries, and that those buildings should be
ornamental and therefore expensive. Would it be just or politic that such build-
ings, when erected, should be taxed as buildings used for private purposes
Were such a policy followed would not governments erect only the plainest and
least expensive buildings ? Toronto, desirous of having a handsome legislative

building, gave to the Provincial Government a magnificent site free of cost.

Would it be right now to tax that building ? Ottawa was little more than a

lumbering village until it became the seat of the Dominion Government, yet there
is much grumbling because the government buildings are exempt from taxation.
In Great Britain, for some years past, the government pay a portion of the
borough and other rates corresponding, we believe, to the estimated value of the
services rendered to national property by the municipalities, and to this no
objection is made because it is regarded as an equitable arrangement.

Public libraries, museums, art galleries, and buildings for the use of scientitic

and literary societies, and of agricultural societies, from which no private prolit is

derived, are usually exempt from taxation, being regarded as essentially of a
public character, even when nominally owned and controlled by private associa-

tions or corporations. Even buildings, such as these, some would tax at their

full value, unless, perhaps, where they are owned by the municipalities.

Churches, and all other places of religious worship, and the land on which
they stand, have always been exempt from taxation, and they are exempt everv-
where now except in the State of California. In feudal times bishops, abbots,
and ocher ecclesiastics, were required to render defensive military service to the
King for the lands they held as tenants in capite ; and when subsidies and aids
were demanded the clergy as a body contributed a full share. But churches,
hospitals, and other buildings devoted to the service of God as places of worship,
or charitable institutions, or to educational purposes, never were taxed on the
principle that what was directly dedicated to God's work should not be made
tributary to the wants of man. This principle operates in all English legislation

relating to this subject. An English Act of 1656 exempted, besides churches,
hospitals, alms'-houses and educational establishments, all the masters, fellows and
scholars of universities and colleges, and the ministers of hospitals, and also the
houses and lands belonging to hospitals in respect of rent or revenue payable to

them and disbursed for the immediate relief of the poor. For some time after
the restoration no account was taken of the churches and chapels of dissenters
but an Act, 3 & 4 William 4, chap. 30, provided that all " churches, chapels, meet-
ing-houses and premises duly certified for the performance of religious worship

"

should be exempt from taxation. The Irish Poor Law Act exempts churches and
other buildings exclusively devoted to religious worship or to the education of
the poor, burial grounds, infirmaries, hospitals and all buildings used for charit-
able purposes from taxation for poor law purposes. The law which imposes the
income tax in Great Britain exempts from income the lands held in trust for

charitable purposes. In other countries of Europe the same principle still prevails.

In France, which does not allow even the name of God to appear in its public
school books, the churches are treated as public property and are repaired and
maintained at the expense of the State.

Those who are not influenced by religious considerations differ as to the
propriety of taxing churches. Some contend that if people choose to have tine

churches they should pay for them and should not ask the public to contribute
directly or indirectly towards the cost of them. It is unjust, they argue, to

compel those who do not belong to such churches to pay part of the taxes which
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they should bear as taxes are borue by other properties. Others say that it is

advantageous to a city to have handsome churches which do much to cultivate

artistic tastes and to attract visitors ; and beautiful churches may not be built if

the congregation must pay, not only the first cost of such beauty but a heavy tax
on it ever after. Others argue that as all denominations now strive to build large

and beautiful churches, and the people of a city or town nearly all belong to some
of the denominations, and nearly all go to church, they all share pretty much alike

in the benefit of their exemption from taxation. It is contended on the other
hand that if churches were taxed all the members of every congregation would
be taxed in proportion to their means and no injustice would be done to any one.

It is pretty generally understood, however, that few churches possess or raise a
revenue in excess of" their urgent needs, that many are in difficulties and that a
large proportion of every congregation contributes little for church purposes. A
tax on the full value of the church would, in most cases, be felt as a heavy
burden, and there is but one denomination, we believe, that objects to exemption.
If there are any in the community who belong to no religion, who never go to

any place of worship, never allow any member of their families to take part in

public religious worship, and who pay rates, such persons may claim to be
relieved from the payment of such portion of their taxes as they would not be
required to pay if churches were taxed, and their claim should receive due
consideration. Except these, however, no one seems to suffer because churches
are exempt. Others there are who, viewing this question from what they call

the broad grounds of public policy, say that churches should be exempt from
taxation as educational institutions should be exempt, because of the service

they render to the community. Dr. Ely, in his work, says

:

" If it promotes the general welfare to exempt church buildings from taxa-

tion it is perfectly proper to do so. There are two questions to be asked: Do
churches promote the intellectual, moral and economic interest of the people ^

Will they be aided in their work by the exemption of the property used purely
for religious purposes from taxation ? All States except California answer both
of these questions in the affirmative.

"

The amendment of the Ontario Assessment Act, which makes " the land on
which a place of worship is erected and land used in connection with a place of

worship," and " the buildings and grounds of and attached to a university, college

or other incorporated seminary of learning," liable to be assessed in the same
manner and to the same extent as other land is assessed for local improvements,
reduces very materially the extent to which such lands and buildings are

exempt.
The only property in any city or town now wholly exempt from municipal

taxation from which, by any change of law, much money could be got for

municipal purposes is that belonging to the Dominion Government, that belong-

ing to the Provincial Government, that belonging exclusively to the counties, and
that belonging to charitable institutions wholly supported by public benev^olence.

T. W. ANGLIN.
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RETURN
To an Order of^the Legislative Assembly, dated the 12th April, 1893, for a Eeturn

of the_names of the several purchasers of the Timber Berths disposed of at

the sale of October, 1890, and of the Sales, if any, which were not carried

out, and of the amounts, if any, remaining unpaid on account of the pur-

chase money, if any, of such lots, and of a copy of the Order-in-Council

authorizino- the sale and of the advertisement and conditions of sale.

Bv Command,

J. M. GIBSOX,
Secretarv

Toronto, 4th May, 1893.

(74)





56 Victoria. Sessional Papers (No. 74). A. 1893

RETURN
Called for by Resolution of the House of Assembly, dated the 12th day of April, 1893,

of the names of the several purchasers of the Timber Berths disposed of at the sale

of October, 1890, and the sales, if any, which were not carried out, and of the

amounts, if any, remaining unpaid on account of the purchase money, if any, of

such lots, and of a copy of the Order-inCouncil authorizing the sale and of the

advertisement and conditions of sale.

Names of the several Purchasers of

Berths disposed of at the sale

of October, 1890.

Robert Thompson.

George H. Wilks.

J. L. Murphy.

W. H. Levett.

W. Ross.

L. B, Montgomery.

H. L. Lovering.

W. C. Cameron.

S. F. McKinnon.

M. H. Ford.

P. Ryan.

Sadler, Dundas & Co.

McArthur Bros.

Sales which were not carried
out.

Amounts remaining unpaid on
account of Purchase

Money.

Berth (Xo. 1) Thunder Bay.

$18,201 37

Department of Crown Lands,

Toronto, 4th May, 1893.

AUBREY WHITE,
Assistant Commissioner.
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[Copy.]

Copy of an Order-in-Council approved by His Honor The Lieutenant-
Governor, THE 31sT Day of May, A. D. 1890.

Upon consideration oi the annexed memorandum of Mr. Aubrey White, Assistant

Commissioner of Crown Lands, and upon the recommendation of the Honorable the

Commissioner, the Committee of Council advise that the necessary steps be taken to pre-

pare for the holding of a Timber Sale in the Districts of Rainy River and Thunder Bay^
at such place or places and on such dates as may by order be hereafter fixed.

Certified

,

(Signed) J. LONSDALE CAPRl&GL,
Assistant Clerk, Executive Council.

The Honorable,

The Commissioner of Crown Lands.

[Copy.]

Memorandum.

The undersigned has the honor to report that at the time the final judgment of the-

Privy Council was delivered which established the Province's right to the so-called Dis-

puted Territory, it was found that a number of saw-mills, some of them of considerable

capacity, had been erected in the vicinity of Rat Portage and Kingston and were in

active operation. These mills had been cutting their supplies of timber under authority

granted by the Dominion Government, and had at the time the judgment was received,

that is in December, 1888, put their men and supplies in the woods, had commenced
cutting and made all preparations to get out their usual annual stock of logs. It was
represented to the Government, that great hardship would ensue not only to the mill-

owners but to the people of that region generally, if a stop was put to lumbering, the

practical effect being to ruin those engaged in the business and throw thousands out of

employment, leaving them and their familes destitute at the most inclement season of

the year. The undersigned was sent to the spot and made careful enquiry, and as far as

possiVjle verified the representations which had been made and found them to be sub-

stantially true. It was therefore determined to allow those mill owners to obtain their

supplies of timber where they had already commenced cutting, such cutting, however, to

be under the surveillance and control of the Crown Timber Agent of this Department and

his assistants, and proper sworn returns and measurements to be made.

It was hoped that plans of surveys of the various Indian reserves and other surveys,

etc., made under the direction of the Government of Canada, would be obtained in time

to enable this Department to lay out timber berths and hold a sale of timber limits last

fall, so that the mill-owners would be able to acquire the timber to supply their mills,

and that the necessity for special action with respect to the management of timber matters

there should be done away with, and the territory brought into line with the general

policy and management of Crown timber in the older parts of the Province. Explorations

were at once undertaken of what was a terra incognita with a view to ascertain where

cutting had been done under Dominion authority and to determine where surveys of

limits should be made. It was, however, found impossible to obtain last year the plans,

etc., from Ottawa, which were necessary before surveys could be undertaken, and the

Department was obliged to obtain authority by Order-in-Council to again permit the

4
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obtaining by the various mill-owners of their supplies of timber for this season under the

direction and surveillance of its agents and officers, or bring all business in connection

with lumbering and the employment, etc., incident thereto, to a sudden stop, which

would have created a state of affairs even worse than that which was avoided in the

previous year.

The mill-owners are obtaining their supplies for this year under this special

authority and regulation, and during the year explorations, etc., have been continued,

and the plans of surveys having been obtained from Ottawa, surveys of timber limits

have been undertaken and prosecuted with vigor, and the Department is now advised

that the necessary plans and reports of certain limits which have been under exploration

and survey will be in its hands by about the first day of June.

As the men aro usually sent into the woods in the month of September to commence

operations for cutting logs, it is desirable that authority should be taken by Order-in-

Council to enable the Department to hold a timber sale and to fix the place for the

holding of the same so that the Department may take such steps as are necessary at the

earliest moment after the necessary information is in its hands with a view to being able

to hold such sale not later than, say, the first of September next.

The undersigned therefore respectfully suggests to the Honorable Commissioner of

Crown Lands that an Order-in-Council be passed authorizing the Department to take the

necessary steps to prepare for the holding of a timber sale in the Rainy River and

Thunder Bay districts at such place or places and on such dates as may hereafter be

fixed by a subsequent Order-in-Council.

Grown Lands Department,
22nd May, 1890.

(Signed) , AUBREY WHITE,
Assistant Commissioner.

[Copy.]

Order-in-Council, Approved 1st July, 1890.

The Committee of Council have had under consideration the annexed Report of the

Honorable Commissioner of Crown Lands, with reference to the holding of certain

timber sales in the Districts of Rainy River and Thunder Bay, and advise that the

recommendations therein contained be concurred in and acted upon.

Certified,

(Signed) J. LONSDALE CAPREOL,
Assistant Clerk, Executive Council.

[Copy.]

The undersigned has the honor to state, for the information of the Lieutenant

Governor in Council, that the surveys and other information required for the holding of

the timer sale in the Rainy River District which was authorized by the Order-in-Council

of the 30th May, 1890, are now in the hands of the Department to such an extent as

5
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will warrant the advertising and otherwise giving public notice of the Department's
intention to hold such sale, and in this connection it is respectfully recommended that the
sale be held upon the first day of October next, at the Crown Lands Department in the
City of Toronto. In addition to the territory authorized to be sold under the Order-in-
Council referred to, and with a view to putting an end to the permit system in the
Thunder Bay District and bringing it in line with the timber policy in force in the rest
of the Province, it is respectfully recommended that certain mining locations, berths and
areas which are greatly exposed to danger by fire should be sold at the same time and
place as above, and also that the east half of the Township of Aweres, near Sault Ste.
Marie, or that portion of it which is outside the Indian Reserve, and which is greatly
exposed to danger from fire, should likewise be sold at the same time and place, and
authority by Order-in-Council for the holding of such further sales is respectfully recom-
mended.

Annexed to this report are maps showing approximately the berths it is proposed to
sell. No. 1 showing berths in the Rainy River District ; No. 2 those in the Thunder
Bay District ; and No. 3 shows the east half of the Township of Aweres. There is also
annexed hereto the conditions upon which it is proposed to sell these berths, which are
submitted for approval and confirmation of the Executive Council. And it is respectfully
recommended that so much of the Grown Timber Regulations as may in any manner
conflict with the conditions of this sale be suspended for the purposes of this sale, but
that such regulations apply in all other respects to the license to be issued and to be in
full force except when inconsistent with the special conditions made for the purposes of
this sale.

Department of Crown Lands,
Toronto, June 27th, 1890.

(Signed) ARTHUR S. HARDY,
Commissioner.

Department of Crown Lands,

(Woods and Forests Branch),

Toronto, 2nd July, 1890.

NOTICE

Is hereby given that under Order-in Council certain Timber Berths in the Rainy River
and Thunder Bay Districts and a berth composed of part of the Township of Aweres, in

the District of Algoma, will be offered for sale by public auction on Wednesday, the first

day of October next, at one o'clock in the afternoon, at the Department of Crown Lands,
Toronto.

CONDITIONS AND TERMS OF SALE.

Conditions :—Each berth to be adjudged to the person bidding the highest amount
of bonus per square mile.

The berths sold to be subject to the " Crown Timber Regulations," except in so far

as said regulations may be inconsistent with any conditions herein specified, and to such

Orders-in- Council as now exist or may hereafter be passed affecting timber or territory

under timber license from the Crown.

The Department reserves the right to one bid on each berth.

No deduction from area sold to be allowed for water.

6
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The timber dues to be the same as now provided by the Crown Timber Regulations

and not to be changed for a period of at least seven years from date of this sale.

Timber cut from these limits to be manufactured in the Province.

The purchaser shall be intitled to pine timber only.

For the purpose of making returns to the Department on which Crown dues are to

be collected the timber and logs cut on the limits to be sold are to be measured according

to the Old Scribner Rule or such rule as the Department of Crown Lands may prescribe.

Ee Mining Locations :—Bsrths including mining locations already patented or

which may hereafter be patented will be sold subject to the rights of patentees to take

what timber they may require for mining purposes as provided by the General Mining
Act.

Terms :—Purchases to the amount of $1 ,000 or under, to be paid in cash on the day
of sale. Purchases over $1,000 and not exceeding $5,000 one-half of bonus to be paid in

cash on day of sale and a note or notes, to be given for the remaining half of bonus, pay-

able in three and six months, at a bank in the City of Toronto, with seven per cent,

interest.

Purchases over $5,000 and not exceeding .$10,000, one-third of bonus to be paid in

cash on day of sale and notes to be given for the remaining two-thirds of bonus payable in

three and six months, at a bank in the City of Toronto, with seven per cent, interest.

Purchases over $10,000, one-fourth of bonus to be paid in cash on day of sale and
notes to be given for the remaining three fourths of bonus, payable in three, six and nine

months, at a bank in the City of Toronto, with seven per cent, interest.

Ground rent for current season to be paid with cash payments of bonus.

Licenses for berths awarded at sale to be issued in due course after payment in full

of bonus and ground rent.

Note :—Cash payments ax-e to be made by depositing the same in a bank in the

City of Toronto to the credit of the Department of Crown Lands and delivering the

certificate of deposit to the Commissioner or Assistant Commissioner of Crown Lands.

Notes given for balances due must be endorsed by names satisfactory to the Depart-

ment.

Note.—Change of condition of payment.—Purchasers over 810,000 may make pay-

ment as above provided, or shall have the option of paying instead one-fifth of bonus in

cash on day of sale, and notes to be given for the remaining four-fifths of bonus, payable

in three, six, nine and twelve months as otherwise above provided.

No. of
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Rainy River District.—Continued.

No. of No. of

Berth. sq. miles. Description of Berth.

6 35 Bounded on the east by Lake Rowan, on the south by Cameron,
Stephenson and Flint Lakes ; on the west by Flint and Sturgeon

Lakes, and on the north by Sturgeon and Round Lakes.

7 G On the north-east side of Lake Rowan and north side of Hill Lake.

•8 .5 On the north side of Rowan Lake in two blocks.

9 1 On the east side of Hill Lake and point between Brooks Bay and Hill

Lake, and islands in Hill Lake.

10 3 On Lawrence Lake, including three points on, and the mainland and all

the islands in said lake.

North of Turtle and Burt Lakes and south of White Pine Lake.

On north side of Hector's Lake and south of Turtle Lake.

On Berry Lake.

On Dryberry Lake.

On north side of Sturgeon Lake and east of Indian Reserve.

All islands in Crow Lake.

All islands in Lake Rowan.

On Split Rock River flowing into Sabiskong Bay, Lake-of-the-Woods.

West of Dick &, Banning's timber berth, letter "A" on the west side of

Manitou River flowing into Rainy River.

On the east side of Manitou River flowing into Rainy River.

On the north side of North-west Bay on Rainy Lake and east of

Indian Reserve.

On the south side of North-west Bay on Rainy Lake.

On canoe route north of North-west Bay of Rainy Lake flowing into

Rainy Lake and west of Dick ik Banning's timber berth letter "B"

on Clearwater Lake.

31 5 On canoe route north of Otter Tail Lake, north-west of Jack-fish Lake

flowing into North-west Bay of Rdipy Lake.

32 7 In township 29, north of second base line, on the south side of Rainy

Lake.

33 2 On the north side of La Seine River and east of Indian reserve 23 at

mouth of said river,*and west of timber berth No. 3, Rainy Lake

Lumber Company.

34 9 On north side of La Seine River on Shoal and Sand Lakes, forming

part of said river, and east of timber berth No. 3, JCainy Lake

Lumber Company.

35 4 On shore of Rainy Lake at entraace of Eat River, with islands, at

entrance of Rainy Lake.

On Nameukon River running into East Bay of Rainy Lake.

11
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E,AiNY River District.—Continued.

No. of No. of

Berth, sq. miles. Description of Berth.

60 5 Situate on both sides of La Seine Biver, commencing at an island in

said river three miles east of a post planted on the south side of

La Seine River, marked "W. H. M," at the north-east angle of

timber berth No. 2, now held by Dick &: Banning.

61 18 Situate on both sides of La Seine Eiver, commencing at a post planted

on the east side of Eye River at its junction with La Seine River
and the north side of La Seine Eiver.

62 5 Situate on both sides of La Seine River, couimencing at a tree on the

north side of La Seine River in Small Bay, about two miles east

of junction of Eye River with La Seine River, and marked "L.
McDonald."

63 2 rtnr Situate on the east side of a lake at head of Eye River, and south of

the Portage leading into Turtle Lake.

64 13 Situate on Turtle Lake, commencing at a post marked "J. B. 515,"

planted on Small Island in Turtle Lake, situated about four miles
from Eye River Portage.

65 7 Situate on Turtle Lake and its outlet, Little Trout River, commencing
on Little Trout River about one mile west of outlet of Turtlp
Lake, and extending easterly on both sides of said river and lake.

66 8 Situate on east side of Clearwater Lake, north of Turtle Lake, com-
mencing at a post marked "J. B. 516," planted on shore of Clear-

water Lake, east of Narrows leading into a small lake.

67 IJ Situate north of Clear Lake, commencing at the outlet of Clearwater
Lake and extending along the west side of said outlet.

68 4 Situate on Mink and Pigeon Lakes, commencing at Narrows between
Clearwater Lake and Mink Lake and extending on both sides of

Mink Lake and on north-west side of Pigeon Lake.

69 10 Situate on Martin Lake in leading into Big Trout River, commencing
at rapids running into Martin Lake and extending up said lake
on both sides thereof.

Thunder Bay District.

Timber Berth No. 1.—Being west of and adjoining the Township of Pardee, extending
west from the intersection of the 3rd and 4th concession line of Pardee with the
west boundary about three miles, thence south about four miles, thence east to the
west boundary of Pardee, thence north to the place of beginning, comprising about
twelve square miles.

Note.—The surveyor in lading out this berth added additional territory by mistake or
without authority. The sale will be confined to the berth as above described and as
contained in the original notice of sale.

Timber Berth No. 2.—Lying between Arrow and Pigeon Rivers, being a block of
land situated east of line run in 1883 by P. L. S. De Gurse, from a point six miles
west of the north-west angle of the Township of Pardee, and covering (interalia) por-

tions of mining locations 78 T and 91 T, 80 T, 81 T, 82 T, 92 T, 93 T and 94 T,
comprising abou: seven square miles.

•2 (74) 9
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Note.—The surveyor by mistake also omitted to include the block forming part of this

berth and lying north of mining locations 79 T to 82 T, both inclusive, but which
will be sold as part of said berth No. 2, according to the original description and
notice of sale.

Timber Berth No. 3.—Lying between Arrow and Pigeon Rivers, being a block of land

situated west of line run in 1883 by P. L, S. De Gurse, from a point six miles west

of the north-west angle of the Township of Pardee, and covering [interalia) portions

of minirg locations 78 T and 91 T, 77 T, 76 T, 75 T, 74 T, and part of 73 T, 90 T,

89 T, 88 T, 87 T and part of 86 T, comprising about six and three-quarters square

miles.

Note.—The same omission as in berth No. 2 was made by the surveyor in his survey of

this berth and the block lying north of mining locations 74 T to 78 T will be sold

with and as part of berth No. 3, according to the original description and notice

of sale.

Timber Berth No. 4.—Lying between Arrow and Pigeon Rivers, and east of South

. Fowl Lake, being a block of land covering {interalia) mining locations 60 T to 72 T,

inclusive, and parts of 73 T, 84 T and 85 T, and part of 86 T, comprising about

eight and a quarter square miles.

Timber Berth No. 5.—On the south-west side of White Fish Lake, commencing at the

water's edge thereof in the north limit of mining location R 265, thence west about

one mile, thence south about four miles and a half, thence east about four miles and

a half, thence north about three and a half miles to White Fish Lake, thenoe westerly

along the water's edge to place of beginning, comprising about nineteen and a half

square miles.

Timber Berth No. 7,—Lying on the north-east side of Mountain Lake, commencing on

the international boundary in the east limit of mining location 101 T, thence north

about two miles, thence west about two and a half miles, thence south about two

miles to Mountain Lake, thence easterly along the water's edge to place of beginning,

comprising four square miles, more or less.

Timber Berth No. 8,—On the south shore of Lac des Milles Lacs, thirty-seven and a

half square miles as laid out by P. L. S. De Gurse in 1883, commencing at a squared

Black Ash tree on a small island at the mouth of a creek entering Lac des Milles

Lacs, one mile and a half south-west of the Narrows, thence due south six miles,

thence due east six miles, thence due north five miles to a bay of Lac des Milles

Lacs, thence following the various windings of the shore to the place of beginning.

10
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ALGOMA DISTRICT.

Township of Aweres.

All that portion of the Township of Aweres lying east of the Indian reserve, con-

sisting of east halves of sections 4, 9, 1 6, 21, 28 and 33, and the whole of sections 1, 2, 3,

10, 11, 12, 13, 14, 15, 22, 23, 24, that part of 25 lying outside the Indian reserve on the

West 26, 27, 34, 35, and that part of 36 lying outside the Indian reserve on the west, com-
prising in the whole about eighteen and a half square miles more or less.

KoTE.—Areas of some of the berths which could not be supplied in the first notice are now given.

Note.—It is to be distinctly understood by bidders and purchasers that the notes or comments made
upon the plans prepared and submitted at the sale were so made by the surveyor exclusively for the infor-
mation and convenience of the Department and are in no sense to be construed as a representation by the
Department and shall not form the basis of contract between the Department and bidders or purchasers.

ARTHUE S. HARDY,
Commissioner of Crown Lands.

[Copy. J

Toronto, September 30th, 1890.

The undersigned respectfully recommends that the authority of Council be given to
read the following notice at the beginning of the sale of timber berths situated in the
Port Arthur District

:

" Referring to the falls upon the Pigeon River near its mouth, as the improvement
of the river is difficult and would involve some considerable expense at this point and is

out of the ordinary run of improvements, the Government will recommend an appro-
priation of a sum not exceeding $10,000 to aid in improving the river at the falls with a
view to facilitating the running of logs down to Lake Superior. The work to be done
upon such plan and basis and on such terms as shall be approved by the Department of
Public Works."

Initialed, (Signed) ARTHUR S. HARDY,
O. M. Commissioner of Crown Lands.

To His Honor
The Lieutenant-Governor in Council.

[Copy.]

Copy of an Order-i»-Council approved by His Honor the Lieutenant-Governor
THE 30th day of September, A.D. 1890.

Upon the recommendation of the Honorable the Commissioner of Crown Lands,
the Committee of Council advise that the following conditions be added to the conditions
of the timber sale advertised for the first day of October prox., namely :

•' Purchasers over ten thousand dollars ($10,000) may make payment as above pro-
vided, or shall have the option of paying instead one-fifth of bonus in cash on day of sale
and to give notes for the remaining four-fifths of bonus at three, six, nine and twelve
months, and as otherwise above provided."

Certified,

(Signed) J. R. CARTWRIGHT,
Clerk Executive Council,

The Honorable
The Commissioner of Crown Lands.

11
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RETURN
From the Records of the several Elections to the Legislative Assembly, in the Electoral

Districts of the City of Toronto, of the County of Peel, and the City of Toronto,

since the General Election of 1890, shewing :—(1) The number of Votes polled for

each Candidate in each Electoral District in which there was a contest. (2) The

majority whereby each successful Candidate was returned. (3) The total number of

Votes polled in each District. (4) The number of Votes remaining unpolled. (5)

The number of names on the Voters' List in each District. 6) The population

of each District as shewn by the last Census.

CHARLES CLARKE,
Clerk of the Legislative Assembly

Legislative Assembly,

Toronto, 1893.

(75)
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REPORT
OF THE

ONTARIO GAME AND FISH COMMISSIONERS

His Honor,

The Lieutenant-Governor

of Ontario.

Sir,—Your Commissioners beg herewith to present their first annual report.

Annexed to the report will be found the reports of the Wardens, and other tables and
matter which will be found self explanatory and interesting.

Your Commissioners are satisfied that much good has resulted from the establish-

ment of the Commission, and from the efforts put forth by thera during the year. Whilst
it would be idle to pretend that the wanton slaughter of Game and Fish has been entirely

stopped, there is no doubt whatever that it has already been minimized, nor can there be
any doubt that the Game Laws as they now stand receive the general support of the

sportsmen throughout the Province and the public generally.

The present Board of Game and Fish Commissioners was gazetted as a permanency
in the month of June 1892, in consequence of the recommendation of the Commission
appointed by the Ontario Government in November, 1890.

It was not, however, until the 27th of July that the members of the Board where
called together for organization, so that whatever work has been done during the year,

has been accomplished in a very short period of time.

By the amendments to the Game Act passed at the last session of the Ontario

Legislature, it is provided that the members of the Board should be appointed by the

Lieutenant-Governor in Council for a term of three years each in the following

manner viz :

One' of the Commissioners to hold office until 1st April, 1893; two to hold office

until 1st April, 1894 ; and two to hold office until 1st April, 1895.

The Commissioners may from time to time at the expiration of their terms of office

be re-appointed for a like term of three years.

At the first meeting of the Commissioners, lots were drawn to decide as to the
respective terms of office with the following result.

To hold office until 1st April, 1893. Dr. G. A. McCallum, Dunnville.

To hold office until 1st April, 1894, Mr. J. H. Willmott, Beaumaris, Muskoka, and
Mr. W. G. Parish, Athens.

To hold office until 1st April, 1895, Mr. W. B, Wells, Chatham, and Mr. H. P.
D wight, Toronto.

The Game and Fishery Acts were fully and carefully discussed at the meeting iiL

question, and it was the unanimous opinion of the Commissioners that an energetic effort.



-56 Victoria. Sessional Papers (No. 76). A. 1893

should be made to enforce the laws and to put a stop, as far as possible, to the ruthless and
indiscriminate destruction of the Game and Fish of the Province which has well-nigh

caused their utter extinction.

^ The amendments to the Game and Fishery Acts above referred to, were passed at

the suggestion of many of the principle sportsmen of the Province and are undoubtedly
valuable, inasmuch as they strengthen the old laws and form the beginning of a system

of work on which future operations of the Commissioners may be based.

^5The trouble in past years has been that whilst there was an ample amount of law,

there was little or no enforcement, and the laws were broken in consequence, openly and
defiantly all the year round, by rich and poor alike without let or hindrance.

Your Commissioners found on commencin<^ their work that the most lamentable

ignorance existed in the minds of the public as to what the Game and Fishery Laws really

were.

One-half the community was honest when it pleaded ignorance, and the other half

was ignorant advisedly, and between them both the Game Laws might as well have never

been framed.

The first thing therefore determined upon was the issue of an abstract of the Game
and Fishery Laws.

This was printed in large numbers, both in large sizes on cardboard sheets and in small

pamphlet form on paper. They contained for the most part the close seasons for

Game and Fur-bearing animals, Birds and Fish, and set forth the penalty for violations of

the law, besides giving information on such of the more important points in the law as

might be reasonably expected would crop up from time to time when the officers appointed

to enforce the laws begun their work.

Neither trouble nor expense was spared in the matter of issuing the ab3**racts and
pamphlets here referred to. No fewer 'than 30,000 copies were printed, and these were

issued to all Justices of the Peace, Post-Masters, Custom- House officers, G. T. R. and

C P. R. agents, Canadian and Dominon Express Co. agents. Judges, Police Magistrates,

Newspaper Editors, Hotels, and G. N. W. and C. P. R. Telegraph agents in Ontario, to be

posted in prominent places.

In addition to these, the Deputy-"Wardens each received a parcel of this literature for

distribution in their own neighborhoods, and the consequence was that in a very short

time, the entire Province was flooded with the notices thus sent out 'by authority of the

Board, and the poachers and pot-hunters awoke to the fact that at last they were likely,

to be brought to book for their nefarious practices.

Wardens.

Your Commissioners had power under the amended laws, to appoint four Wardens

and at their first meeting the following gentlemen were selected :

Mr. J. H. WiLLMOTT, Beaumaris, Muskoka.

Mr. H. K. Smith, Belleville.

Mr. John A. Gill, Dunnville.

Mr. F. C. Quallins, Leamington.

The Wardens thus appointed entered immediately upon their duties, and your

C!ommissioners can testify to the thorough manner in which their work has been done.

They have proved themsehes to be intelligent, active, and zealous, and without their

assistance it would not have been possible to cover as much ground as has been done

during the season which has just closed.

The appropriation set apart by the Government for the work of the Commission

was so small that nothing in the shape of adequate salaries could be offered to the

Wardens, and it will be a surprise to the citizens of the Province when they learn that

these officers have given up their time to the work of the Commission, in some cases to

4
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the utter ruin of their private business, for the sum of SIO per month. This they have

done, because, being sportsmen at heart and desirous of seeing the good work efficiently

carried out, they were willing to sacrifice their time and give their labor almost volun-

tarily until "^such time as the work oi the Commission could be properly and fully

established, but they cannot be expected of course, to continue their work during the

coming year unless they are paid such salaries as will enable them to live.

Deputy-Wardens.

Your Commissioners desire to point out that under the present Game Act, it is

doubtful whether the Deputy-Wardens have power to open and search boxes, parcels

and baggage in which game illegally killed is supposed to be hid, without a search-

warrant.

Under the old Act this power was given to Game Inspectors appointed by municipa-

lities, and unless it is made clear that Deputy-Wardens have the same power they will be

greatly handicapped in their efiorts to enforce the law.

Your Commissioners are also of opinion that they should have the power to appoint

and dismiss the Wardens or Deputy-Wardens for cause as occasion may require, but no

provision appears to have been made for their so doing under the present Act,

Fish.

Your Commissioners regret that owing to the dispute which has arisen between the

Dominion and Ontario Governments in the matter of the Fisheries, they have been unable

to do very much in the way of enforcing the Fishery Laws. It has not been thought wise

or expedient to do very much under the circumstances and your Commissioners have

therefore no report to make in the matter except to express the hope that the present

difficulty may be speedily settled upon a satisfactory basis, and that the powers of the

Province and of the Board of Commissioners may be clearly and distinctly defined.

There is much good work to be done in the way of re stocking the depleted streams

and waters in the Province, and there is much room for improvement in matters apper-

taining to fish slides, and the destruction of fish by sawdust and other noxious materials.

These are matters which cannot too soon be undertaken and pressed to a satisfactory

conclusion.

Your Commissioners also desire to point out that there is nothing in the Fisheries'

Act to prohibit the sale of fish during the close season " no matter where taken or

procured."

For want of such a clause as this, the law is openly violated and it should be

amended without delay to cover the point referred to.

Fish Hatcheries.

Your Oommissioners desire to point out that many large streams and other waters

in the Province are almost completely depleted of fish. From an economic point of view

it is to be regretted that these large areas should be allowed to go to waste when by

being properly restocked with the better food-fishes they might be made to yield an

enormous quantity of cheap and wholesome food, not only for the people of Ontario, but

for the purpose of exportation:

Your Commissioners therefore unanimously and strongly recommend that a sufficient

sum be appropriated without delay, for the purpose of erecting a Provincial fish hatchery,

and working the same.

On the recommendation of your Commissioners, the Commissioner of Crown Lands

purchased lately from the Dominion Hatcheries 50,000 Trout fry, and these have been

placed in two streams in the County of Wentworth, and in two in Urant County They
will hn looked after, and if the experiment is found successful a larger number may be

distributed next year.
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As showing the effect of the propagation of fish, your Oommissioners would draw the

attention of the Government to the fact that several barrels of yearling Carp with some
older ones were taken this spring for the first time in seines in the Grand Riv^r below
the dam. Two varieties were taken in about equal n-umbers, viz., Scale Oarp and Mirror
Carp. These fish were not planted in Lake Erie by the Dominion Fishery Department,
therefore they must be the result of the American work, having crossed the lake within a
few years and taken possession of the marshy streams on this side congenial to their

tastes. They are a very desirable food fish, growing and multiplying rapidly, and
your Commissioners have bought several hundreds and transferred them to the Grand
River above the dam where there is a large body of water. They also intend planting a

number in the Chippewa River.

Last autumn a consignment of Carp fry were received by one of your Commissioners
from the Carp Ponds at Washington, D.C., and these too were planted in the Upper
Grand River where it is believed they will increase immensely, furnishing in the future
a cheap article of food for the residents along the shores of that large river.

International Fish Conference.

The second annual International Fish and Game Conference was held in Detroit
Mich., on 20th and 21st Dec, the Ontario Commission being represented by Mr. W. B
Wells of Chatham. Important resolutions were passed at this meeting which deserve
more than passing attention.

The first conference was held in the City of Ne^,^ York on 12th October, 1891. The
object of the meeting being to procure, if possible, uniform legislation affecting the Game
and Fish in the Province of Ontario and the American States bordering on the great

lakes.

This meeting was suggested by your Commissioners, and as they had addressed

letters to the Governors of all the States bordering on the great lakes, asking that

delegates be sent to attend the Conference, the idea was pretty generally adopted
and not only were representatives in attendence from several States, but the United
States Fish Commission sent a special representative also.

At the meeting in New York little was done except to organize, but two important

sessions were held afterwards, at Rochester, N. Y., on 10th November 1891, and at

Hamilton, Ont., on 8th December, 1891, both of which were largely attended, and at

which the subject of reciprocal legislation in the matter of Game and Fish was fully

discussed.

The proceedings of these meetings are fully set forth in your Commissioners' report

for 1892, and will be found to be full of interest and practical information.

To two matters which are of especial interest, your Commissioners desire to draw
special attention as they consider that the credit of keeping them prominently before the

notice of the public belongs to the Province of Ontario which they represent.

In the Province of Ontario spring shooting has for some years been illegal, but the

practice has unfortunately not yet been abolished in the neighboring States. Much of

the bird life which spends its winters in the south is received in Ontario, where it is

carefully kept and protected for seven or eight months in the year. In the American
States, however, the birds are slaughtered during the spring when pairing, and the Ontario

delegates insisted strongly that a change should be made in the laws of the bordering

States so that this evil might be checked. •

The subject of spring shooting was very carefully considered by the Codification

Committee, when the State of New York Game Law was being prepared, and an abolition

of the evil was recommended. Such was the pressure however brought to bear against

the recommendation by interested parties on Dong Island, N. Y., that the proposal was
quashed indefinitely.

The true sportsmen of that State as evinced at their memorable gathering in Syracuse,

N. Y., in 1892, are almost unanimously in favor of the prohibition of spring shooting,

and as the views of the speakers at the late conference in Detroit were all in the same
direction, there is still room for hope that the required legislation will be had at no very
distant date.

6
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In the matter of a close season for White-Fish, your Oommissioners were surprised to

iearn that no close season existed in American waters. The folly of such a state of things

was pointed out by your Commissioners and hopes were expressed that a change would

also be made in this direction in order thac a restriction might be placed upon extra-

vagant waste. At the Detroit meeting, this matter was again fully discussed and as a

result, a resolution, (which was opposed only by a single member,) was passed recommend-

ing that the month of November of each year should be made a close season in all the great

lakes for White-Fish, Herring, Salmon or Lake Trout.

Thus it will be seen that these Conferences are of great benefit, and your Com-

missioners are not a little gratified at the fact that to the Province of Ontario belongs the

credit of their inauguration.

Game.

The Game Act has been found to work remarkably well, and so far from proving to

be a source of irritation, it has had the almost unanimous support of all classes of the

community.
The Wardens and Deputy-Wardens have been instructed to use the utmost discretion

in cases where settlers or persons who have to depend oftentimes on the Game they kill

for the necessities of life have appeared to have violated the laws, and no complaints have

reached the Board of cases in which this rule has been departed from.

There has been a noticeable decrease in the number of Deer killed during the open

season, and the sight, so common in past years, of Game and Fish being defiantly exposed

for sale in the markets throughout the Province during the close season has now become

a rarity.

Fawns.

Whilst fully recognizing the importance and advisability of altering and tampering

with the law as little as possible, your Oommissioners feel it their duty to recommend
that the clause prohibiting the killing and sale of fawns should be struck out.

There can be no doubt that sportsmen are often unable to tell the difference between

a fawn and a doe or between a fawn and young buck, when taking long

or snap-shots, and many fawns have been killed during the season unwit-

tingly by persons who would under no consideration break the law if they

could avoid it. The clause has proved to be a constant source of irritation,

and added to this is the fact that the Magistrates themselves who are called upon to try

these cases are generally unable to determine on the evidence presented to them ; this

being the case your Commissioners advise that the clause in question be eliminated

entirely.

Hares.

Your Oommissioners desire to point out that the Game Act establishes a fixed open

season of three months commencing on 15th September and endiijg 15th December in

each year, after which no person has any excuse for being found hunting or disturbing

Game in its haunts.

Whilst Hares have always been protected for a certain season, one species, the Wood-
Hare or "Cotton-tail " has, unfortunately, on account of its resemblance to the English

Rabbit been destroyed at all seasons.

It has been accused of being a pest and destructive to crops, etc., but your

Commissioners claim that the charge is no more applicable to the little Wood-Hare than

to Deer, Quail, or even insectivorous birds, which are either commonly found grazing crops,

eating grain, or in the case of the last mentioned, eating the fruit blossom buds in large

quantities. Although this be true, no one would suggest that these were pests and in

consequence should be exterminated.
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Those persons who wish to be able to hunt and kill Game during the whole year
make complaint about the "Cotton-tail," and desire to be allowed to hunt it after 15th
Decembei. Your Commissioners, however, are of opinion that the protection of this

Hare should be continued inasmuch as boys and others who pretend to shoot only this

animal really disturb and destroy other Game which is sure to be found on the same
grounds.

Your Commissioners desire strongly to express their approval of having a fixed close

season for all Game as tending to its preservation and lessening the expense of seeing
that the Game Act is properly observed. If in spite of these recommendations, it is

dfemed unwise to continue the protection of the Wood-Hare or " Cotton-tail," your Com-
missioners would recommend that Hares should be allowed to be shot during the common
open season up to 1 5th December in each year, but after that, for a month or even up to-

28th February Wood-Hares or " Cotton-tails " should be allowed to be taken only by
other means than by shooting.

Your Commissioners further recommend that a clause be added to the Game Act, pro-
viding that the Wood-Hare may be killed at sight if found damaging fruit trees or other-
wise destroying property.

Fur-Bearing Animals.

Strong objection has been taken by the Hudson Bay Company against the clause in-

the Game Act protecting Beaver and Otter. The ground taken by the Company is that
whereas these animals may be scarce in the central ])ortions of Ontario, they are still

abundant in the. portions of the Province where the Company does business, but your
Commissioners cannot see their way to recommending special legislation in this matter
without very careful enquiry, which they so far have not had an opportunity of making.

Musk-Rats.

In view of the fact that during the autumn and eai'ly winter months a large propor-

tion of the Musk-Rats taken are but kittens and not fit for market, your Commissioners
are of the opinion that the season should be so altered as to allow of the pelts being only
taken when the fur is prime and in good condition.

They therefore recommend that the close season for Musk-Rats should extend from
May 1st to January 1st following, instead of as at present from April 1st to November
1st, and that owing to the fact that the skins are of but little value when the animal has
been shot, and that during the month of April when this sort of hunting is chiefly pursued
the ducks which frequent our marshes are just arriving, the shooting of musk-rats
should not be allowed during April, because it is principally done before sunrise and after

sunset, and it tends to disturb and drive the waterfowl from their feeding and breeding
ground.

Your Commissioners believe, however, that trapping, etc., of Musk-Rats may be
allowed during April without prejudice.

Foxes.

Your Commissioners recommend that a bounty of $1.00 per head be paid for the

destruction of full-grown Foxes, and 50 cents per head for young ones.

Partridge and Quail.

The law forbidding the sale of these birds has been well observed, and has proved

highly popular with those who are anxious to see the markets closed against the pot-

hunters who have been shooting off all the game in the country for years past.

A cause cehhre during the season was that in which a Toronto game dealer was
fined by the Police Magistrate for exposing Quail for sale. The dealer appealed from the

Magistrate's decision, arguing that the birds had not been shot in Ontario, and that the

law which prevented the sale of the Quail, " no matter where procured," was bad, inas-

much as it had a tendency to restrict trade.

The appeal was heard before Judge Rose, who sustained the Magistrate's decision;,

and the game dealers were thus taught that the laws must be obeyed to the letter.

8
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Ducks.

Your Commissioners recommend that the clause in the Game Act which provides

that no person shall take or kill more than three hundred Ducks during one season should

be repealed, for the simple reason that it cannot be enforced.

No officer can possibly tell how many Ducks any one man may shoot during the

season, and your Commissioners do not think that the Game Act should contain a single

clause which cannot be actively enforced.

Insectivorous Birds.

Your Commissioners regret that the slaughter of insectivorous birds and the collec-

tion of their eggs is still continued under the disguise of permits issued for so-called

" scientific purposes," and are unanimously of opinion that a stop should be put to this

crying evil. Your Commissioners recommend, with this object in view, that the issue of

such permits should in future be entrusted to them instead of to the Department of the

Minister of Agriculture.

Consolidation of Game and Fisheries' Acts.

Your Commissioners are of opinion that the Game and Fishery Laws should be consoli-

dated without delay, as much difficulty is at present experienced in referring to the laws

which are spread over many original and amended Statutes and Orders in Council.

Digests.

A very complete Digest of the Game and Fishery Laws was prepared during the year

by Mr. A. H. O'Brien, Barrister at Law, Toronto. This little work has been most care-

fully compiled, and is a synopsis of the whole law so far as it relates to the animals, birds

and fish protected by it.

Your Commissioners strongly recommend that a supply of these Digests be procured

and that each of the Wardens and Deputy-Wardens be supplied with a copy, so that they

may, by reference to the work, tell at a glance what the law is and where to find it.

Masked Hunters.

Complaints have reached your Commissioners during the year on the subject of

masked hunters. There seems to be no necessity nowadays for men to go hunting witli

masks on, and the man who goes about armed, with his face concealed, is presumably not

an honest citizen.

Your Commissioners recommend therefore that a law should be passed providing for

the punishment of any person found guilty of such an offence.

Foreign Sportsmen.

Your Commissioners desire to point out that under the present law foreign sports-

men are obliged to take out licenses before they can hunt or take any of the animals
described in the Game Act, but they are not required to take out licenses to hunt or take

animals not specified therein. In the opinion of your Commissioners this is clearly

wrong, and the law should be amended so as to make it compulsory for all foreign sports-

men who shoot or hunt in Ontario to take out licenses no matter what species of bird or

animal they are in quest of.

9
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Permits.

Your Oommissonei's are of opinion that the power given to Wardens to issue permits

shoiild be revoked, and chat no permits of any sort should be issued to foreign sportsmen

to hunt in the Province unless under very special circumstances.

Departmental Bureau.

Your Commissioners desire to say that the question of protection and propagation

of the Game and Fish of the Province is one of serious moment, and the work should not

be entered upon in a half-hearted way.

Your Commissioners are unanimously of opinion that a department in the Parlia-

ment Buildings should be devoted to the use of the Board, where all documents, specimens,

etc., appertaining to the Game and Fish Commission could be securely kept. With
such an arrangement, the Commissioners would be always within reach of the Ministers

under whose directions the Game and Fishery Laws properly come, and much valuable

time would be saved when replying to important communications or considering intricate

questions.

Appropriation.

Your Commissioners, in concluding their report, respectfully recommend that an

appropriation of not less than 810,000 be placed at their disposal in order that they may
be'able to carry out their work completely and satisfactorily during the coming year.

With such an appropriation as this, much good work can be done, whereas with a

meagre sum at their disposal the work required of your Commissioners cannot be over-

taken, and the laws which, in the public interest, ought to be enforced, and which, if

enforced, will be of lasting benefit to the Province, must remain as they have remained for

years, a dead-letter in the Statute books.

Your Commissioners unanimously recommend that the appropriation voted during

the coming session of the Legislature be placed to the credit of the Board in a recognized

bank, so that the time now lost in araanging for payments of salaries, travelling expenses,

etc., may be saved.

All of which is respectfully submitted.

G. A. MacCALLUM,
Chairman,

Ontario Game and Fish Commission.

DuNNViLLE, 31st December, 1892.
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REPORT OF CHIEF WARDEN.

Hamilton, Ont,,

31st Dec, 1892

G. A. MacCallum, Esq., M.D.
Chairman,

Ontario Game and Fish Commission.

Sir.—I bsg herewith to submit a summary of the work of the Department for the

season of 1892.

As the work may be said to have just commenced and the system is as yet incom-

plete, I am unable to present as full a report as I could have wished, but I have no

hesitation in saying that from observations made personally in all parts of the Province,

I believe the Game Laws to be generally popular, whilst the clauses they contain have

been as far as possible enforced vigorously, without partiality or favour.

]My duties have consisted so far, for the most part in answering and attending to the

enormous volume of correspondence which has poured in steadily upon me ever since the

Commission was organized, and although I have made frequent trips to various parts of

the Province to assist in the prosecution of cases where the Deputy-Wardens were ex-

periencing difficulty in their work, most of my time has been spent in my office. Not-

withstanding this, however, to such large proportions has the work of correspondence

grown, that much of it has been but partially attended to, whilst no time whatever has

been found for fyling or indexing the letters and papers received, a matter which ought to

be overtaken as soon as possible.

I have been expected to give a portion only of my time to the work of the Commission,

but as a matter of fact it has occupied my entire attention. I am convinced that no one

man can overtake the work single-handed if it is to be done properly, and a clerk or assistant

for office work is an absolute necessity.

Arrests.

For want of accurate information, and owing to the want of a proper system for

learning these particulars, I am unable to say exactly how many cases have been handled

by the Department during the season. A table will be found however, annexed to this

report setting out such cases as I have knowledge of, and I trust that daring the coming

year an arrangement can be made whereby the work of the Deputy-Wardens can be

reported promptly, although 1 find it hard to get answers from some of these officers no

matter how often they are written to, or how important the subjects upon which informa-

tion is desired.

Wardens.

The manner in which the duties of the four Wardens have been performed during the

season has been perfectly satisfactory, and I am glad of the opportunity to say publicly,

that but for their earnestness and zealous assistance, little good would have been accom-

plished.

I beg to point out on behalf of these officers that owing to the smallness of the appropri-

ation set apart by the Government for the use of the Commission, the Wardens have been

working for the sum of $10 per month. This rate of remuneration must of course be

largely increased during the coming year if the services of these officers are to be retained,

and it is obvious that unless the Wardens are in a position to give their entire time to the

work they may as well not be employed at all.

Annexed to this report will be found reports from the Wardens which speak for

themselves and which will I trust be found satisfactory.

11
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Deputy-Wardens.

I was requested by the Board at its first meeting to have a force of Deputy-Wardens
appointed throughout the Province without delay.

No provision is made for a salary to these officers, but they are entitled to receive
half the fines following convictions.

I at once drew up a circular which I sent to County Judges, Police Magistrates,
Gun-clubs, County Wardens and other prominent persons who were likely to be interested
in the work of the Commission, asking them to x-ecommend the names of persons who
were willing to act as Deputy-Wardens upon the conditions above set forth.

Many replies were received to my circular, and as a result thereof 392 deputies have
been appointed. The names and address of these officers will be found annexed to this
report.

The Deputy-Wardens are each provided with a badge of office, and instructed to keep
sharp lookout for violations of the Game Laws in their own immediate neighborhood.
As no salary is attached to the office much difficulty has been experienced in getting good
men to act, and there is no doubt that while some excellent appointments have been made
many undesirable ones have also been made.

Although as the official head of the Deputy-Wardens I should know each of them
personally, I may say that I know only some half-dozen of the men and have had no
opportunity therefore of judging of their qualifications or fitness for office. From some of
the deputies I get prompt replies to such communications as I have occasion to send them

;

from others I never hear at all. Some have made an honest effort to enforce the laws
whilst others appear to have done absolutely nothing.

I find too that many of the Deputies are handicapped in their efforts when they
bring cases into court, because, being utterly unfamiliar with court proceedings they are
unable to prosecute their own cases, and it is generally only necessary for the defendants
to employ counsel to secure an acquittal even in cases where convictions should be an
absolute certainty.

I find the Deputies unwilling to prosecute cases also, because the law makes no
provision for the payment of costs in cases where they are unsuccessful, and they argue,
not illogical ly, that they should hardly be expected to work without remuneration and then
be required to pay the costs in cases, which, although perfectly clear, have been dismissed
on account of seme technicality or through their own inability to prosecute properly.

There is no doubt that the Deputy-Wardens should be periodically visited by the Chief
Warden, who should know the men and the localities in which they are supposed to be
doing work. The list should be carefully revised ; the good and willing workers-
being retained and the inefficient ones dropped, and I hope that this course will be pur-
sued during the coming year

I have to point out that there is room for doubt as to whether the Dsputy-Wardens
have power under the Act to search baggage and parcels. I am inclined to think that

they have no such power, although this was not intended when the Act was passed.

Under the old Act, municipalities were empowered to appoint Game Inspectors, and
these officers were empowered to search parcels, boxes, and baggage in which they sup-

posed game was being illegally concealed. This power should certainly be given to War-
dens and Deputy-Wardens, as unless these officers have the authority thus to act, their

hands must necessarily be seriously tied. An officer who comes upon an offender in the
woods cannot possibly procure a search warrant without going to the nearest town or settle-

ment to procure one, and by the time he returns the offender has of course made good his

escape. This is a matter which I think should receive the attention of the Govern-
ment during the coming session when I hope to see the law amended as I suggest.

Game and Fishery Acts.

Referring to the Game and Fishery Acts, I think I am justified in saying that they
have been almost universally approved of. There is yet room in both, perhaps, for

improvement, but inasmuch as they provide for a system whereby the laws can be-

made effective ; and as they have been framed with a view of protecting and thereby-

12
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increasing the Game and Fish of the Province, they have received the support of all right-

thinking people. There are points upon which sportsmen themselves differ, but ta ken as

a whole there can be no doubt that tho present laws are good and satisfactory and that
they are generally endorsed throughout the Province.

Not only is this the case, but there is no manner of doubt that the Game and Fish
have been protected during the past season as they never have been protected before in

the history of Ontario.

The reports which I have received from sportsmen themselves, from oificers of the
various gun clubs in the Province, from guides, trappers, hunters, and railway and
express agents lead me to believe beyond any peradventure that not one-quarter of the
game has been killed this year as compared with former seasons.

This is a state of affairs upon which the Commission can well congratulate itself, and
even those who have grumbled this year at the restrictions which have been put on the
slaughter of former years will find next season that game of all sorts will probably be more
plentiful and that the Province will be a distinct gainer by the vigorous enforcement of
the laws.

I am pleased to be able to say further that the laws appear to be popular amongst
settlers and persons living in unorganized districts, upon whom it was feared at first

that the laws might bear very heavily. A wise provision contained in the Acts whereby
these settlers where given power to kill game at all seasons for there own immediate use
and for the reasonable necessities of their families, has perfectly satisfied them, and I
think I may say that the settlers themselves are amongst the warmest supporters of the
laws.

Fish.

I regret to say that owing to the dispute in the matter of the Fisheries at present
existing between the Dominion and Ontario Goverments very little has been attempted
in the way of fish protection or propagation. So unsatisfactory is the present state of
things that I have deemed it best to remain almost inactive, and I have no report there-

fore to make on this subject except to express the hope that the matter may be settled

one way or another at an early date so that we may know just what our powers are and
what we may or may not do.

Trout Hatcheries.

I issued during the season with the authority of the Board, three permits to owners
of private Trout Hatcheries to take trout for the purpose of collecting eggs. These
permits were issued to

William Rowbotham, Redickville.

G. A. Lacy, Hillsburg.

John Davis, Alton.

and reports from these gentlemen as to the result of their operations will be found
annexed to this report.

Sale of Fish.

I beg to point out that there is nothing in the Fisheries' Act to prohibit the sale of
fish during the close season " no matter where killed or procured."

For want of such a clause as this, the law is openly violated and I think that it oan-
mot be amended too soon.
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Shooting Licenses.

I have to report that fifty-six shooting licenses were issued to foreign sportsmen

during the season at 825 each, making a total revenue of $1,400.

This does not mean, I fear, that only fifty-six foreigners shot in Ontario, but it

shows what might be expected under a perfect system (which we certainly have not had

during the year.) and I have no reason to doubt, that with better facilities next year in the-

way of paid Wardens who can give their entire time to the work, this sum can be

very largely increased.

A list of the persons to whom these licenses were issued will be found annexed to-

this report.

Prosecutions.

I beg to point out that, whereas, under the Fisheries' Act, three months are allowed

after the commission of an offence in which information may be laid, only two months-

are allowed under the Game Act, and as longer time is frequently needed in which to

hunt up evidence and prepare cases, I strongly urge that three months be allowed for

this purpose instead of two.

Abstracts.

No fewer than 20,000 large posters and 10,000 pamphlets containing an abstract of

the Game and Fishery Laws have been distributed throughout the Province during the

season. These have been found to be very useful and have undoubtedly filled a long-felt

want.

I may say here that the abstracts were drawn up by me personally. They were

gotten up hurriedly to fill the requirements of the hour, and if they are not as full a&

they might have been, or if errors have crept into them, mine alone is the fault.

Digests.

A very complete Digest of the Game and Fishery Laws has been puV>lished lately by-

Mr. A. H. O'Brien, Barrister-at-law, Toronto.

This little work is specially adapted for the use of the Wardens and Deputy-
Wardens, and I think that each of these officers should be supplied with a copy at the earl-

iest possible moment.

I have the honor to be Sir,

Your obedient servant,

A. D. STEWART,
Secretary and Chief Warden^
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REPORTS OF WARDENS.

A. D. Stewart, Esq.,

Secretary and Chief Warden,
Game and Fish Commission.

Belleville, Ont., 31st December, 1892.

Sir,—I have the honor to submit the following report of my work as one of your
Wardens for the past year.

For several weeks following my appointment, my time was mainly devoted to corres-

ponding with leading men in various localities, with a view of getting them to nominate
reliable men to act as Deputy-Wai-dens.

This, however, did not prove very satisfactory, as very often the reply was, that it

was impossible to get men on whom they could rely to accept the position, on account of

there being no salary attached ; on the other hand some of my correspondents submitted

names for appointment, which I forwarded to you together with the names of the parties

by whom they were recommended.
With regard to the shooting of Game Birds prior to the opening of the season, I

have not found that there was any shooting of hucks, but some complaints were made
of boys shooting Plover around the shores of the Bay of Quinte. I could not, however,
obtain sufficient evidence on which to prosecute.

The regulations with regard to the shooting of Wild Fowl, I believe, have been well

observed, with the exception of the clause respecting shooting after sunset. Considerable
difficulty has been experienced by the Deputy-Wardens in putting a stop to this practice,

as it is next to impossible to detect the culprit in the dark, and it has been suggested,

that if it were possible, a regulation should be made prohibiting shooters to be out in

the marshes with their boats after sundown. In that case offenders could be identified

on their arrival at the landing places.

The regulations in regard to Partridge have been remarkably well observed, no
breach of the law having come within my personal observation. I may say, however,
that a marked copy of a newspaper was sent me some three or four weeks after its

publication, in which it was stated that large quantities of Partridge were being shipped
in boxes and barrels from the neighborhood of Sharbot Lake to Brockville and Morris-
town. Owing to the opening of the season for Deer, I was unable to make any inquiries

as to the truth of the statement. On the whole, the regulations respecting Partridge
have had a very beneficial efiect, as the birds are plentiful in many localities, and I
have reason to believe, if the seasons are at all favorable for the hatching of the young,
that in a couple of years, birds will be quite numerous wherever there is cover to be
found.

Regarding the hunting of Deer, the season proved rather unfavorable for the sports-

men, and that, together with the amendments of the laws, which came into force this

year for the first time, has made it quite apparent that not more than half the number
iiave been taken this season as compared with former years. It is reported on all hands that
Deer are quite numerous in the various localities frequented by hunters, showing that
they have not been disturbed to anything like the same extent as in previous seasons. It
does not appear that hunting parties, as a rule, have killed or taken more than the
number allowed by law. Violations of the Act, however, have been of frequent occur-
ence, chietiy by the killing of Fawns and shooting on the Lord's Day.

The clause prohibiting the killing of Fawns has proven to be a very vexatious
one, and, I think, shoixld be repla^-ed altogether or amended in such a way as to render
it easier to obtain a conviction. As it now stands, it is impossible to convict, unless
the witnesses for the prosecution have made an expert examination of the animal, and
that can rarely be done. Experience has taught me that nine out of every ten cases can
be successfully defended, unless such expert testimony is forthcoming.
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During the season, and whenever an opportunity occurred, I made careful

inquiries respecting the Fish in our northern waters, and if we are to believe the settlers

it is apparent that in many of the lakes the Salmon-Trout are steadily diminishing in
numbers. As to the probable cause of this, I am not prepared to make a statement,
although it has been suggested that a cause may be found in the fact that the coarser
fish, such as Suckers and BuUHeads, are as steadily on the increase in the same waters,
and, 1 think, that the depletion of these waters is due to some such cause rather than to

excessive fishing.

I may say in connection with the subject of Fish that the settlers invariably express

the wish that the Government would take some steps towards the restocking of the

waters. Further, I may say that although the fishing does not appear to h?ve been
excessive, it does appear that a good deal of illegal fishing has been done, and I have
obtained a number of convictions for ofi'ences of this kind.

I may say that the guardianship of the inland waters is not as satisfactory as I

could wish ; it happens that many of the lakes on which these illegal practices are

indulged in are considerable distances away from settlements and consequently beyond the

immediate supervision of any of our Deputies. A satisfactory arrangement might be
made with assistance from the Department of Grown Lands, whereby these men could

be paid for their services.

I understand there is an arrangement between that Department and the lumbermen,

by which each pays so much toward the pay of Fire-Wardens. The lumbermen, however,

control the appointment, and, naturally enough, appoint friends of their own to

watch their depots where their sleighs and other efiects are stored. These Fire-Wardens
are supposed to be Deputies under the Act, but, as a matter of fact, they take no interest

in the matter, and I believe many of them are little better than Fish pirates them-

selves.

Now, if the Department of Crown Lands would reverse the order of things and
select the Fire-Wardens from amongst the number of our Deputies, the pay attached to

the position would enable them to devote their time to a very great extent to the

necessities of the service, while it would not in any way interfere with their duties as

Fire-Wardens.

I would suggest that special efforts ought to be made for the better protection of

Fish in those waters known as the Eideau Lakes ; these are the great fishing grounds of

our American visitors, and unless a stop be put to the annual slaughter of Black Bass by
this class of sportsmen, Bass fishing in the Rideau Lakes will soon be a thing of the

past.

I have no hesitation in recommending that a $5 license fee should be at once

imposed on Americans or any other foreign anglers ; that this is the proper course to pursue

is the universal opinion of the people in this part of the country.

I have the honor to be, sir,

Your obedient servant,

H. K. SMITH,
Game and Fish Warden.
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A. D. Stewart, Esq.,

Chief Warden, Hamilton,

Fish and Game Commission.

Beaumaris, Muskoka, 19th Dec, 1892.

Deab Sir,—I have the honor of transmitting to you my lirst annual report in

respect to the Fish and Game in the northern portion of this Province.

The new laws are as a rule highly thought of by the settlers, and are on all sides

admitted to be the best (jame Laws which have yet been framed in the Province.

The one exception they take is to the running of dogs, which the majority decidedly

object to. This mode of hunting is principally practised by outside sportsmen.

The laws have been well observed, and the prosecutions for infractions have been
comparatively few, those which occurred will have a most salutary effect on hunters
in the future.

The number of hunters who have participated in the sport of Deer hunting has been
unusually large this fall, possibly so from the fact that most came up about the same
time owing to the shortening of the season, but the number of Deer taken out has been
small compared with past years.

The very rough weather, combined with the shortening of the open season, has
proved a further source of protection to the Deer. I estimate that on the whole not one-

half the number have been shipped out as compared to other seasons. On one line of

lake steamers count was kept of the number of Deer conveyed by them, and the result

was fully fifty per cent, less than on former occasions, and I believe this would be an indi-

cation as to the number conveyed by all routes.

The Deer are more plentiful in the townships bordering on the back country than
they have been for years.

Partridges have been very scarce and the new regulation prohibiting the sale of

these birds has just come into operation in time.

With regard to Fish, the unsettled question between the Dominion and Provincial
Governments, as to which has the jurisdiction over the inland waters, proves a great
stumbling-block to the Overseers, as several parties who have been prosecuted for infring-

ments under the Provincial Laws have appealed to the Courts on the grounds that the
Province has no right to interfere in what appeared to them Dominion matters, and
have thus caused quite an amount of trouble. Until this question is settled I fear no
really satisfactory work will be done.

Netting and spearing on the spawning beds is not carried on to such an extent as

in years gone by, still cases occur, notably on Trading Lake, where to secure convic-

tions it would necessitate the presence of a Warden during the entire spawning season.

I would call your attention to the present close season of the Salmon-Trout, viz. :

from the 1st to the 30th November. This fish is on the beds by the 10th October as a
rule, and the spawning is almost over by the 1st November—the date on which the close

season commences.
I have experienced a great deal of trouble in getting persons to consent to act as

Deputy-Wardens, and have consequently had to recommend several who, under other circum-
stances, could have been improved on.

I am, Sir,

Your obedient servant,

JOHN H. WILLMOTT,
Game and Fish Warden.
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To A. D. Stewart, Esq.,

Secretary Game and Fish Commission. Dunnville, 26th Jan., 1893.

Sir,—I beg to submit a x'eport of my work during the season just closed.

Immediately on receiving my appointment, I went over the local Game and Fishing

grounds, and consulted with every person whom I knew to be more or less acquainted

with the Game questions, I found them generally agreed that the Game should have
been protected long ago, and the Act to amend the Act for the protection of Game and
Fur-bearing animals, also the practical means enacted to put the same in force, was
thought by them to be a move in the right direction. It is a well-known fact that our

native Game birds have been rapidly decreasing of late years, especially the Partridge

and Quail which could at one time be found on every farm in this portion of Ontario.

I think the present Game Laws have had a telling effect on the protection of such

Game, for responsible people have so informed me wherever [ have gone in search of

evidence. Many hunters think the Partridge has become almost extinct in this locality.

I have heard of very few having been taken in this vicinity this season. Duck shooting

along the Grand River before sunrise was attempted and actually occured in a few
instances, but the fear of the law stopped many and others being fully in accord with the

law, waited until the legal time for their favorite sport. Sunday shooting and fishing has

almost entirely been stopped. It used to be very common along the Grand River and
the shores of Lake Erie in this vicinity.

I have carefully posted all bills sent to me and circulated all copies of the Game and
Fish Laws that I received, and I have instructed every one who desired to assist in

enforcing the law.

I have spent considei'able time in travelling about enforcing the law, and I found

that I had often to be on the ground between three and four o'clock in the morning in

certain places and localities where I was not expected to appear by the shooters ; by so

doing I caught some in the act, but they agreed not to break the law again, and I believe

they kept their word in regard to early and late shooting.

Some of the Deputy-Wardens m this locality have rendered fairly good service but

some of them I think are worthless.

The close season for Musk-Rats in this section should be, I think, from the first of

May until the first of March the following year ; as it is, now, the hunters trap and spear

all the young and half-grown kittens in the first part of the season, and also destroy a

great number of the rat houses ; thus the rats have but a slim chance of reproduction for

another year.

1 have not yet been able to visit all the sections in this district, but I hope to get

over the ground in time.

The American shooters who came to this district during the season were few in

number, and those who did come contented themselves with fishing for a day or two

or with hiring a guide to go shooting with his dog and gun, while the visitors would carry

the game bag and pick up the game shot. All the Americans that I saw, objected

to take out licences for a year and tried hard to get permits but were refused.

In regard to the Fish, I hardly know what to say, as I have not given the fish much
attention thus far, because the Dominion Officials claim all the over-sight in this vicinity,

and I hardly know as yet whether there are any waters containing fish that come under

my authority or not.

Dr. McCallum of this village, at his own expense, placed several hundred Carp Fry
in the Grand River above Dunnville this season, and there are many who think that the

Government should do something in that line also, for the opinion strongly prevails that

our inland waters contain much fewer Game Fish than they did in the days of twenty

years ago when every boy could capture a good-sized string of fish in an hour or two,

while now it beats some of our best experts to catch a dozen or so in a whole day.

Everything connected with fishing, at or near the mouth of the Grand River, goes to

show that all gill, pound, or other net fishing, should be regulated so as to allow the fish

to come into the mouth of the river to spawn, and ascend the fish slide into the upper

river, which lacks many fish that used to be quite common in the upper waters of this
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fine river ; and also many fish are wasted on account of the very small craft used in

hauling the nets ashore ; for in case of rough weather the men cannot go out to get their

nets and then it often occurs that the nets have to be left out three or four days longer than

at first intended, on account of bad weather, and when brought in the most, if not all the

catch is rotten, and has to be cast off and buried, thus wasting great quantities of fish.

The opinion is widely spread that fish is becoming a very valuable part of our food

supply, and that it will soon be much more valued for dietetic variety, and healthfulness

alone, apart from its sport value.

I feel that this report is not nearly so well and fully written as I had intended it

should be, but trust it may meet with your approval.

I have the honor to be, Dear Sir,

Yours very respectfully,

•JOHN A. GILL,

Game and Fish Warden.
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A. D. Stewart, Esq.,

Ohief Warden. Leamington, January, 25th, 1893.

Sir,—I hereby submit a report, regarding my duties and observations during my
term of office, commencing the 1st of September, 1892, up to 1st January, 1893.

The protection of the frontiers on which I have been working, is very important, as

the western district is differently situated from any other part of our Province, and there-

fore more difficulty is experienced in enforcing the dignity of the law, regarding the

protection of Fish and Game,
From within two miles of the town of Amherstburg to Port Lambton, a distance

about forty miles, we have a splendid hunting ground for Ducks, and American and

other foreign sportsmen are constantly poaching on it along the whole line.

It is almost impossible to capture the violaters under the present circumstances within

the district I have mentioned. There are at least three places of importance, on the

American side directly facing Canada, these being the City of Wyandotte, facing the

Anderdon Marsh ; the City of Detroit opposite Windsor ; and the Oity of Port Huron
opposite Sarnia ; besides little villages too numerous to mention.

The poaching never ceases, the Americans having no close season in spring time.

Time after time I have been disappointed in endeavoring to make arrests, both for Sunday

shooting and poaching by foreigners, simply because we could not compete in speed with

the offenders who generally have fast sail, or steam yachts, and return to American

waters before they can be arrested. These do more barm than the ordinary hunter, as

they have swivel guns attached to their boats using a half-pound of powder to abjut two

pounds of shot to a load, and often killing from fifteen to twenty Ducks at one shot.

They have also strong field glasses, and can sight a man for a very long distance.

Requests have reached me from many quarters to stop Sunday shooting, bub I might

as well try to stop the sun, as I am powerless to do so without some suitable craft, it is

no small matter to row fifteen to eighteen miles with a row-boat and then find the

hunters gone when you reach there. I would recommend that the Government should

obtain asteam launch, and patrol the Datroio River from Amherstburg aal up t) the St.

Clair Flats to Pore Lambton, at least eight months of the year, and good results would

come from doing so, more revenue to the Govecnment and more arrests for Sunday

shooting and poaching. It would not be very expensive to run, as one good man besides

myself could manage it satisfactorily and extra help can be secured at any time.

A little house should be built on Turkey Island, cost about .^150, for watchman in

case of storm at night, as it lies opposite Wyandotte witliiu one and a hilf miles of all

important hunting grounds, including the Anderdon shooting grouuds, surroualed by

the channels in Canadian waters, from which we could speedly be on hand when

necessary

While travelling over the counties in my district I found that different plans are

resorted to to get rid of paying the license. Some foreigners come over without guns and

get them from their friends in Canada, and pass themselves off for Canadian citizens,

others will take out license, and transfer them to their friends when not using them

themselves.

I would strongly recommend that every Warden should have power to examine the

club books to ascertain how many foreigners belong to each club in his district. I have

a book containing the names and addresses of the Aaierdoa Gua Club, 31 Americans

and 9 Canadians, but I should have access to the books of all other sporfciug clubs, then

I would know who of them have taken out licenses.

There are many sporting clubs on Mitchel's Bay and St. Olair Flats, and a visit

should be made there at least once a year, and in this case a steam launch would be of

great service.

It is difficult for the Warden to tell Americans who pass themselves as Canadians.

The licenses to be issued this coming season they should show the address and full

name of the owner, and a clause should be added to the Game Act providing for a $25 to

$.50 fine or three months' imprisonment for transferring them to any other person
;

there would not then be so many Americans hunting on Canadian soil without a license.
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Quail have been plentiful in some localities, while in others they were scarce. Many
reasons are given, but in the County of Essex early birds were destroyed and drowned

owing to the wet spring, and the second hatching was not fit to shoot when hunting

began, as many birds were only as large Black Birds. A great many sportsmen would

like to have the season changed to a later date.

Partridge were not so plentiful and a great many fell prey to the fox and skunks.

A Provincial Law should be passed providing for a bounty on foxes instead of leaving it

to the local Councils, who are often indifferent to such by-laws.

I find Kent County has some of the best hunting grounds in the Province, and great

credit is due to local sportsmen for the way they feed and protect Quail and Partridge.

Wild Turkeys are still to be found in some places. Something should be done to encour-

age the extermination of Wild Cats, which aie quite plentiful between Bothwell and New-
btrry, in a swamp five miles in length and three to four in width. Almost every winter

some of these animals are killed, and a bounty of $10, the same as is paid for Wolves,

would induce hunters to make a business of killing them.

Ducks are still plentiful and can be seen by the hundreds every Spring and Fall at

Rondeau and all along the line from Anderdon to the St. Clair Flats. Excellent shoot-

ing is obtained at Mitchel's Bay. The best grounds are not for the public, but are owned
by the sporting clubs.

I have heard much complaint regarding the Babbit season. Most sportsmen claim

that the Cotton Tail is the ^Michigan Rabbit which migrated to Canada at the time x>i

the ^Michigan fires via Walpole Island, as the river between the United States and Canada

is narrow there, while English sportsmen say they wei-e imported from the Old Country

directly, and claim they are not the Leslie Hare. Farmers kill them right along all over

the country, and some of them who have no guns invite their friends to kill them,

as they are injurious to the peach and apple orchards. I have visited some orchards

and think there is proof that these claims are true. Some use wire netting for protec-

tion, which makes it expensive. Farmers in general should adopt the Australian motto

by soaking any kind of cloth or cotton rags in blood, easily obtained at the slaughter

houses, and wrap it around the trees. The Rabbits will then never bother them.

The farmers are generally friends to the Quail and Partridge, and prohibit boys and
pot-hunters shooting game out of season.

A few men in each township make it a business to kill Foxes, but are generally men
above reproach and well known to sporting men.

The Fish question has not as yet received as much attention by me as it should, on

account of my having been busy looking after poachers, but from general observation the

law is well obeyed by Canadian fishermen. But the American Fish Commission should

act in conjunction with the Canadians, and recommend to their respective Government,

laws of an International character for the protection of Fish.

I am, yours respectfully,

F. C. QUALLINS,
Game and Fish Warden.
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Report of Special Patrol made by 0. N. Chapman, Deputy-Warden,

of Huntsville, Mnskoka.

To A. D. Stewart, Esq
,

Chief Warden.

Sir,—On the morning of Friday, November 4th, at 5.15 a.m., I got into my canoe

and came east up north shores of Fairy and Peninsula Lakes, landing at foot of Copland's

Bay, and struck north up town line between OhafFey and Sinclair to Nere Cut and Jerry's

Lakes, and found one hunting pirty of five. They had killed no Deer at all. Came
north east to East River and made wigwam of blanket and poles, and camped for night

;

it has been snowing all day. Distance 14 miles.

Saturday, November 5th. Pushed on up river to crossing-place ; water too high
;

went on up to still water and built a raft and crossed. Found that some ill-disposed

person had set fire to my log shanty and burnt it and its contents, owing to my holding

office of Deputy-Warden ; heard 3 hounds and saw party of men en route for their camp.

No violations. Distance 8 miles.

. Sunday, November Gth. Was on the move all day ; visited four camps, two on

river, one on Raft Lake Creek and one at Big Rock. Heard no shots nor hounds to-day.

Monday, November 7th. I tramped up north bank to Raft Lake to see Coulter's

party. No Deer ; don't water well this season owing to too much water in the woods.

On returning I fell in with eight men from Huntsville, camped in old lumber shanty at

mouth of Rebecca Creek. They had no luck yet. Heavy rain all day. 13 miles.

Tuesday, November 8th. Crossed river and walked to Sand and Rebecca Lakes.

Found six hunters; no violations; rain. Distance 15 miles.

Wednesday, November 9th. Went north-east to Distress Rapids and saw Myer's

party of eight. They have three bucks. Came to Boundary Lake, thence south to camp.

Beautiful day. Distance 21 miles.

Thursday, November 10th. Came south-west down north bank of river 5 miles,

thence over Bailey's Bridge south-east to Harp Lake, thence to Copland's Bay,

and to Huntsville via south shore of Fairy Lake. Visited four camps and found all

right. Awful cold north wind. Distance 2.3 miles.

Friday, November 11th. Went north to Con. 4, Chaffey, and east and south to

Little Lake. Came on camp ; men out hunting, five in number ; they had two Does

and one Buck ; thence south to canal and into Township of Brunei to Weed Lake and

home. Distance 18^ miles.

Saturday, November 12th. Went west up shore of Vernon Lake to Raven's Cliff,

thence on to Hoodstown. Came on four men waiting for hounds on runway which

crossed my trail. They said they had only three deer at their camp. I doubted them

and went to see for myself, but found they spoke the truth. I returned by old road.

Wet day. Distance 18 miles.

Monday, November, 14th. I boarded the steamer Erastus Wiman and went to the

portage between Trading and Peninsula Lakes over which all parties must come to con-

nect with the railway. Four parties crossed to-day, they had five big Deer, but no

Fawns. I opened two boxes, much to their disgust, thinking they might contain

Fawns or Partridge, but they did not.

Tuesday, November 15th. I kept a sharp lookout here all day. Two parties came
to take the boat with Deer. No violations.

I will keep an open eye for any venison on and after the 20th November, and if I

have the good fortune to catch any violator, he shall receive his dues to the utmost rigor

of the law.

I have the honor to be,

Your obedient servant,

CHARLES N. CHAPMAN,
Deputy-Warden

.
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Eeport of Specia) Patrol by Deputy-Warden Ohas. N, Chapman
through Townships of Finlaysoa, McCraney, and Butt.

To A. D. Stewart,
Chief Warden.

Tuesday, Jan. 10th, 1893. I left Huntsville at 4.30 a.m. with an Indian sleigh,

pair of blankets, axe, rifle, food, snowshoes, etc., with one Chris. A. Peacock as

•companion. Cold, sharp wind. Thermometer registered 42 below zero. Took east road to

Grassmere 6 miles, thence north east 4 miles to Field's Corners. Here Peacock rued

coming ; said he was played out, took his things and left me to push on alone. Went
east to Joe Heart's, nine miles, and camped. Tired out. Day's tramp 19 miles,

Wednesday, January 11th. Left Heart's at 8 a.m., came to Hood's Portage;

hired horse and jumper to take me and pack to Peelar settlement. Camped at C.

Peelar's, ill with cold chills and fever. 10 miles.

Thmsday, January 12th. I laid up here all day and took a rest as I felt played out.

Cold and stormy.

Friday, January 13th. Broke trail to I'iver crossing, being heavy work. Snow
deep and ice on river unsafe in places.

Saturday, January 14th. Cadged provisions to river crossing, hung them up in

trees and came to lumber camp for night.

Sunday, January 15th. I hired a man to help me carry my stuff and break a trail

over the hills and Sucker Lake to Moose Lake in township of McCraney. Camped on

south end Moose Lake, sent the man home. Cut wood for night. I think this the hardest

day's work I have ever done. I am thankful that I have at last reached the level of the

lakes.

Monday, January 16th. After breakfast I took tea-pail, provisions, axe, rifl.e and

one blanket on my back, put on snowshoes and struck north up the lake. Snowshoeing
very heavy. I tramped on to Weed Lake, boiled a pot of tea and ate a bite, and
reached Clancey's camp on Rainy Lake at dark. After hunting in the bush for some
time in the dark, I found a dry cedar and soon had a good fire, and cooked supper.

Tuesday, January 17th. Struck north up 25th side road to Cedar Lake, thence

north to Serpent Lake, crossed lake at island and crossed boundary and camped beside

an old uprooted pine. Chilled through and through by falling through the ice.

WednesGay, January 18th. I was kept awake all night by the howling of wolves,

my feet were so cold this morning that 1 had to crawl on my hands and knees till I

found dry wood to rekindle my fire. About one mile north on river I found a log camp
in which I found hanging up 350 feet of gill-net for Salmon-Trout with floats and lead

sinkers. Leaving the net till my return I went to south-west shore of Eagle Lake in

township of Butt, the ice was not safe. I saw new camp, not used since fall, but no

signs of any one. Not having time or food enough to allow me to remain longer, 1

returned to camp.

Thursday, January 19 th. Had a good sleep. Kept warm. Burnt net and floats at

sunrise, and cut a hole in the ice and threw the sinkers in the lake. I could not carry

them so had to destroy them. Struck south ; reached Rainy Lake after dark.

Friday, January 20th. Came south to Moose Lake and camped in Kibble's camp,

where I enjoyed a good warm night's rest with my friendly blanket.

Saturday, January 21st. At an early hour I heard a hound giving tongue. I took

my rifle and ran up the lake to the big hill where the runway is, just in time to see

the hound chasing after a Doe. I shot the dog, and if the wolves haven't eaten him
he is likely there yet. I mended snow shoes which took nearly all day.
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Sunday, January 22ncl. Came south to Nelson's Lake and camped in old house
;

made fire in one end and chopped a hole in the roof to let the smoke out. As it is Sun-
day and I have come 8 miles I intend to take a rest.

Monday, January 23rd. Went to post-office ; when returning I overheard about a
trapper %\ho had set for Beaver on the West Branch.

Tuesday, January 24. Started north again and camped with C. Peelar for the

night.

Wednesday, January 25. Went to West Branch and found a fresh snowshoe trail

going north. I followed it to the forks and found a l^o. 3 Newhouse trap set for Beaver
and baited with birch browse. I smashed the trap and put it in the river. The track

went round the swale and to the sleigh road.

Thursday, January 26th. Came to camp on Loon Lake, loaded my sleigh and started

out. Camped for night on Hood's Portage.

Friday, January 28th. I left portage at 7 a.m. and arrived home in Huntsville at

8 p.m., having walked all the way. 26 miles.

I am. Sir,

Your obedient servant,

CHAS. N. CHAPMAN,
Deputy-Warden.
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Eeport of Special Patrol by W. J. Wheeler, Deputy-Warden of

Haliburton.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Fish and Game Commission

Sir,—In compliance with your desire, as expressed in your letter to Mr. C. E,.

Stewart, I started on Tuesday morning Nov. 8th, do Koklong Lake, in the Township of

Glamorgan, and returned the following evening. At Koklong Lake I found a party of

five, headed by Mr. W. Boyd, of Bobcaygeon, camped and hunting. They were all in

proper order, and expressed their approval of the law of which I was acting as servant.

At the head of Koklong Lake I found Mr. Thomas McGee and George English, of

Omemee, a party of six in all. They had five Deer. There were no Fawns killed in either

party.

Portaged into Bark Lake, and stopped there the night with Samuel Wright
There was no hunting on Bark Lake. I notified all parties I met with, that I was

appointed Deputy-Warden, and should be around all the time to watch that the law was
observed. The Omemee hunting party said they were well pleased to find that there

were Deputy-Wardens at work to enforce the law.

I called on a man named .John McNelly, who T know to be a man who has regularly

killed Deer at all seasons of the year, and notified him regarding the law. He admitted

he had shot two Deer, and I warned him he was not to kill any more, and read the Act

to him. I got back to Dysart railway station in time for the evening train.

I made a round in the two days of nearly forty miles, including the railway. There

are two men who need watching, but all the rest of the people will, I think, regard the law,

and my trip around has had the effect of convincing them that the law will be enforced.

I now await your instructions, and recommend that you should employ me to make a

trip through the north lakes, of about four days.

I am. Sir,

Yours respectfully,

W. J. WHEELER.
Deputy-Warden.
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Report of Special Patrol by W. J. Wheeler, Deputy-Warden of

Haliburton.

A. D. Stewart, Esq.,

Secretary Fish and Game Commission. Haliburton, Xov. 24, 1892.

Sir,—In compliance with instructions received from you through Mr. 0. R. Stewart.

I have been attending faithfully to the duties of Deputy-Warden. Last Wednesday,
the 16th, the fur buyers, by arrangement, met in this village, and the hunters and
trappers for one hundred miles around, came to the appointment. There were three

fur buyers, one from Kingston, one from Peterborough and one from Toronto, and about

twenty-five trappers. Previous to the meeting I went to Drag Lake, and stood in the

portage across which a considerable number of the trappe'^s would have to pass, and
inspected their packages as far as practicable. I found no illegal skins. There was
about $1,500 worth of skins disposed of in Haliburton, but I do not think there was a

single skin disposed of contrary to law. The fur buyers expressed their approval of

my being present, and at their request I inspected all their packages before they were
shipped on the railway.

On Mondav morning, Nov. 21, I left here and went to Drag Lake, and made a long

round by canoe and road, through the district north of here. I visited Crooked Lake,

Oblong Lake, Moore Lake and several other lakes, and was on foot for three days. I

found that there were no hunting camps of any kind, and it was only in one place that

I found any antagonism to the Act, and that was a family named Sawyer, who declared

they would shoot a Deer whenever they wanted one. They have all their lives been partly

dependent on hunting for subsistence. They abused me loudly, but I warned them of the

consequences which would follow if they broke the law.

I can, in brief, report that the law through this district has been singularly well

observed, and I believe that it was the knowledge that I was travelling around that led

more or less to its observance.

I shall make further investigations when the period for " crust " hunting arrives.

I remain, Sir,

Your obedient servant,

W. J. WHEELER,
Deputy-Warden.
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Eeport of Special Patrol by Aaron Biggs, Deputy-Warden of

Pembroke.

To A. D. Stewart, Esq.,

Chief Game Wcwden for Ontario. Pembroke, 19th December, 1892.

Dear Sir,—I beg leave to submit the following report of special duty performed by
Mr. Ruben Sweezy and myself in connection with the preservation of Game.

Oq the morning of November 10, I left Pembroke alone, at 4 a.m., and drove up
the South Branch of the Indian River, making headquarters at Oak Creek sixteen miles

from Pembroke where the Deer were somewhat plentiful, and violations of the law were
most likely to occur. From that centre I travelled in every direction, on foot, averaging

twenty-five to thirty miles per day. While alone I travelled for the most part on the

South Branch, and in the region between the North and South Branches, going about six

miles South of the South Branch, almost to the Bonnechere River in many cases.

On the morning nf November 24th I was joined by Mr. Sweezy and together we
travelled for eleven days more, taking in the North Branch and travelling north and
west of this branch. On this trip we found three different hunting parties whom I warned
and who left for home at once. On Dec. 3rd, in company with Mr. Sweezy, I arrested

one George Acheson who had a Deer in his possession. I brought him to Pembroke at

once and had him fined 820 and costs. We posted the printed notices and warnings,

in all the old shanties and in other conspicuous places. On this trip we found a place

where the skins of fifty Deer had been grained during last February, and I was informed

by a settler that sixty -five Deer had been killed in that vicinity during February of 1891.

The consequence is that Deer are now very scarce in tbat locality. I learned that the

Deer had been run by dogs and killed on the "runways" with axes. This can be

easily done in the deep snow.

I occupied December 5th with prosecuting the case against Acheson. December
6th I spent in making preparations for another trip On the morning of December 7th

Mr. Sweezy and myself started for the Opeongo country, going by way of Eganville,

making headquarters at a point sixty miles South-wesc of Pembroke. We visited and
travelled the country around Dacre, Burn's Lake, Brudenell Corners, Birk Lake and
McLaughlin's Depot. Returning we travelled the North side of Bark Lake, intending

to spend a day or two in that neighborhood but were comp<5lled to return on account of

prevalence of diphtheria. We could not get admission to any house for food, or shelter,

the Detectives and Health Officers forbidding all travellers to stop at the settlers' houses.

On this trip we posted notices and warnings at every conspicious point on the road.

Theie appeared to be no attempt at violating the law, probably to be accounted for by
the widespread prevalence of diphtheria. Dder, also appeared to be scarce and we found

no traces of illegal hunting.

We started for Pembroke on December 10th, I having been one month and one day
engaged in special duty. Mr. Sweezy was with me fifteen days.

Respectfully submitted,

AARON BIGGS,
Deputy-Warden.
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OPINIONS OF PROMINENT SPORTSMEN

AND PERSONS KNOWN TO TAKE AN ACTIVE INTEREST IN THE
PROTECTION AND PROPAGATION OF GAME AND FISH IN
ONTARIO, IN REPLY TO THE FOLLOWING CIRCULAR.

ONTARIO GAME AND FISH COMMISSION.
Hamilton, Jan. 20th, 1893.

Dear Sib,—The Commissioners are abjufc to present their first annual rapjrc to the
Ontario Legislature, and are desiroas, before doing so, of ascertaining from the leading
sportsmen in the Province and from others who are known to be iaterested in th3 protec-
tion of Game and Fish, whether, in their opinion, the preienb Grime Liws hive worked
satisfactorily daring the past season, aad whether the effjrts of the Govern uiac, chroa>'h

the Commissioners, to protect and propigate Game and Fish ia the Province sh^ald be
continued.

There will not be r jom in the Commissioners' report for very lengthy answers, and I

will be obliged, therefore, when replying to this circular if you will condense yoar
remarks, making them as brief as possible.

Thanking you in anticipation for the courtesy of your reply, which I hope to receive
^at your earliest convenience, I am.

Yours very truly,

A. D. SIEWART,
Secretary and Chief Warden.

REPLIES.
A. D. Stewart, Esq.,

Chief Warden, 124 Jambs Street South,
Ontario Game and Fish Commission. Hamilton, 27th Jan. 1893.

Dear Sir,—In reply to your circular received to-day, I mxy state thit all the
sportsmen I have met during the pist few months are well pleased with the Game Laws.
I have no doubt but that their observance will be of benefit ia the near future to the
country at large.

It is, however, notorious that spring duck shooting was carried on to a consider-
able extent in our bay, and loud complaints were made that such was allowed by the
commission. In this case, and still more in permitting shooting of the "Cotton-
tail," a grave mistake was made. Liws should not be mide unless enforced. God help
the country whose citizens believe that the laws are only made for appearaace sake. I

know the difficulties from want of means the Commission has had to contend with. It
is to be hoped that the Government, boasting as it does of a surplus, will do its duty and
grant a much larger sum at the coming session.

I have asked several farmers in the counties about Hamilton if the "Cottontails"
have done much damage to their crops or trees, and not one of them appeared to know
anything about the ravages of these animals. I believe that the reports about the ravages
of these hares c ime from men who were debarred by the laws from shooting them when
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the ground is covered with snow and the animals easily tracked. If the farmers were
asked to report on this subject we would find that the great majority of them knew
nothing about "these ravages." It is in the interest of all that Fish and Game should

be protected, and the Legislature should be made to understand that Game Laws are not

more in the interest of sportsmen than the general public, if so much.
I remain,

Yours truly,

ARCHD. E. M4LL0CH, M.D.

A. D. Stewart, Esq.,

Chief Wai-den,

Ontario Game and Fish Oommission. 160 Geokge Street,

Toronto, January 26, 1893.

Dear Sir,—In reply to your circular-letter, January 20, 1893, I would thus briefly

state :

1. In my opinion the present Game Law is an excellent one on the whole and
should certainly be continued in force. It is well calculated to carry out the objects for

which it was framed. I suggest the following slight alterations in the Act :

(a) Section 7. The omission of the word " enclosed " in line 6. It is impossible to

enclose properties, otherwise useless, devoted to the protection of Game. The notice

boards, at reasonable distance, and a water front should constitute an enclosure under the

the Act. It is a hardship to the owners of such properties that they should be excluded

from the benefits of the Act under this section, as they are the chief supporters of the

Act itself, whose provisions they try to rigorously enforce.

(b) Section 17, clause 1. The information should be made on oath, and violation of

the law specified, and date and place stated.

2. As to the enforcement of the Act. Making every allowance for the newly-

appointed officers, I do not consider that the present system has worked altogether well

during the past season. Clause 2, section 4, has been generally and notoriously violated

und.^r my own observation. To remedy this in the future, I am convinced that the

Deputy Game Wardens should receive moderate fixed salaries ; and to provide for this

would suggest a $1 duty on all guns used for killing game, and a license tax on all sellers

of Game. At present the Deputy Game Wardens have little inducement to do their duty,

and the loss of the appointment is of little consequence to them. There is every induce-

ment now for them to favor and screen certain offenders who openly violate the law,

and, in some cases, I Vjelieve I do not overstate the truth in saying, make money by so

doing. A moderate salary would make the position more valued and sought after by a

better stamp of men than some of those who have come under my observation.

3. The question of masked men openly violating the law is worthy of the serious

consideration of the Commissioners. Within my own knowledge it is not unusual for

men so masked to shoot large numbers of wild fowl in the spring and out of season
;

and it is almost impossible to convict them. A man masked and with a gun is clearly

engaged in some unlawful act, and it should be made an offence under the Act.

4. I firmly believe that the Act, if enforced, will result in a large increase of Fish

and Game, the value of which to the community at large is not, I think, fulh-^ appreciated

at present. Yours truly,

G. A. SWENEY,
Pres. Turkey Point Co.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Game and Fish Oommission. Guelph, Feb. 14, 1893.

Dear Sir,—So far as I have had opportunities for forming an opinion, I think

the present Game Laws have worked satisfactorily during the past season, and the

efforts of the Oommissioners should by all means be continued.

30



56 Victoria. Sessional Papers (No. 70). A. 1893

There has been in this neighborhood an apparent desire to observe the law, both

as regards the seasons and the disposal of Game. I have heard less about infractions

than ever before.

I spent some days shooting in the County of Lambton, and I have a similar

report to make as to the section where I was.

Yours truly,

A. C. CHADWICK.
Judge Co. Wellington.

A. D. Stewart, Esq
,

Hamilton. Dunnville, Feb. 14, 1893.

Dear Sir,—The Game Laws have worked very satisfactorily during the past season

in greatly protecting our game with one exception, this is in granting license to Americans.

A case in point : Last season two Buffalo men came to this neighborhood, got

license and hired two or three shooting men with dogs, at so many dollars per day, and

killed nearly all the Quail for miles around this part of the country. They were at it

all through the season, and I have every reason to believe the birds were all taken to

Buffalo clandestinely.

Yours truly,

FREDERICK C. LOWE.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Game and Fish Commission. Bobcaygeon, Feb. 7th, 1893.

Dear Sir,—In ans^ver to your circular re Fish and Game Laws, I think they have
worked splendidly daring the past season, and would strongly urge the Commission to

continue its efforts to protect both Game and Fish. I would advise that the Deputy-Wardens
be instructed to be particularly watchful during the close season for Deer. ^ Great numbers
were killed during the latter part of November and December of last season.

I remain,

Yours very truly,

C. E. BONNELL, M.D.

A. D. Stewart, Esq.,

Hamilton. Ottawa, Feb. 11, 1893.

Dear Sir,—In answer to your circular, I beg to say that for the first time our
camp was visited this last season by your Warden, who performed his duties in a very
discreet and satisfactory manner. The new laws are very good, but in my opinion the
danger to the Game is greater during the summer (out of season) than during November.
True sportsmen will not destroy, but many summer tourists are exceedingly reckless.

Our party consisted of Americans, with two exceptions, who would willingly give
their testimony it needed. I am,

Yours truly,

WM. J. TOPLEY.

A. D. Stewart, Esq.,

Hamilton. Ottawa, Feb. 11, 1893.

My Dear Sir,—In reply to your circular of date 20th January, I am of opinion that
on the whole the Game Laws have worked satisfactorily, but are not enforced sutficiently

in strength or breadth. I always thought the open season should be from loch October
to 10th or 15th November—say 10th November. The clause preventing the killing of
Fawns every person seems to think of not much value, and it is not viewed seriously by
the ordinary sportsman, and I fear nob much by the "true blue." I hope open season
will be made from 1.5th October to 10th November.

Yours very truly,

G. C. WOOD.
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A. D. Stewart, Esq.,

Chief Warden,
Game and Fish Commission. Walkeeton, Feb. 15, 1893.

Dear Sir,—In reply to your circular of the 20th ult., received yesterday, the

present Game and Fish Protection Laws are, I think, much better than any we have

ever before had, and they have worked satisfactorily in this district excepting the section

against shooting Fawns and restricting each person to two Deer. The latter provision

should certainly be changed, for when a party goes into a wilderness to hunt Deer they

must have the runways guarded, and to confine a man to two Deer is to compel him to

break the law or spoil the hunt as soon as he has killed his two Deer. If the law was
changed so as to permit a hunting party to kill twice as many Deer as the number of

the party, it would produce the same result and be satisfactory to all.

I am,
Youi's truly,

WM. BARRETT.
Judge Co, Bruce.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Game and Fish Commission. Toronto, 25th Feb., 1893,

Dear Sir,—Your circular of the 20th Jan. only reached me to-day, or I should have

replied sooner.

I think it very desirable that the work of the Commission should be continued, as

it has undoubtedly had a very beneficial effect on the protection of Game and Fish in the

Province.

The pamphlets, etc., published by the Commission have been very largely circulated

and have been the means of informing the public what the Game Laws are. The general

public have on their side, in many places, shown a marked desire to see the Game Laws
enforced.

The protection of Deer is, I think, one of the most important points the Commission

has to deal with, and while the law as it now stands is much better than it was, I am
still of opinion that unless the use of dogs is prohibited the Deer will soon be entirely

exterminated from the country.

If the Commissioners cannot see their way to recommending the total prohibition

of dogs, a compromise might be made between the dog-hunters and the stalkers, by

making it illegal to kill the Deer while in the water, and I do not think that the most

ardent dog-hunter will have the courage to argue that there is any sport in slaughtering

them in the water. If the change were made it would probably be well to increase the

length of the season from 1st November to say 25th November. With this exception I

have no change to suggest.

Yours truly,

A. H. CAMPBELL, JR.

A. D. Stewart, Esq
,

Chief Warden,
Ontario Game and Fish Commission. St. Thomas. 14 Feb , 1893.

Dear Sir,—In reply to your circular of the 20th ult., received only this forenoon,

I would simply suggest that owing to the severity of this winter a great many bevies of

Quail and other Game will be starved to death, and a close season of years should be

made in order to give the few that remain as survivors a chance to hatch out new
broods.

The slaughter of Quail and Woodcock by pot-hunters, who call themselves sports-

men, actually commences before the close season is over, many begin the day before,
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where the Game is known to be in cover or feeding. This is done to be ahead of those

who are honest about commmencing. The London pot-hunters are particularly given to

this habit.

All such men should be double-lined. The Game Laws are for the purpose of fair

play amongst sportsmen as well as to preserve the Game
Yours truly,

D. J. HUGHES.
Judge Oo. Elgin.

A. D. Stewart, Esq„,

Chief Warden,
Ontario Game and Fish Commission.

Gravenhurst, Feb. 17, 1893.

Dear Sir,— Keplying to your circular of 20th ult , I think that the organization of

the Ontario Game and Fish Commission was a step in the right direction. Good has
been accomplished already, and I think the organization should be continued.

Yours,

A. P. COCKBURN.

A. D. Stewart, Esq.,

Hamilton, Ont. Chatham, Feb. 7, 1893.

Dear Sir,—Yours, January 20, to hand, contents looked over, and also thought
over. The Game Laws are all right with one exception, that is Woodcock. They should
come in on September 1st, in fact that is too late for them in this section of country, and
one other thing you yourself could remedy, and that is your Deputies should be
men who have some respect for the Sabbath.

Yours truly,

SAMUEL HOLMES.

A. D. Stewart, Esq.,

Chief Warden.
Game and Fish Commission. Simcoe, Jan. 28, 1893.

My Dear Sir,—I am obliged by receipt of your circular of 20th inst. I think the
Game and Fish Commission is a step in the right direction and should by all means be
continued. For a first year I think its work was reasonably satisfactory. I think
the Game Laws should be consolidated so that they can be easily understood and the
powers of the Commissioners be made as much as possible independent of party control.

Then, with such amendments as from time to time the experience of the Commission may
suggest, so as to enable and encourage an actual protection and production of Game
and Fish, great good can undoubtedly be done.

Yours faithfully,

D. TISDALE, Q.C., M.P.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Game and Fish Commission. Tottenham, March 3rd, 1893.

Dear Sir,—Your circular is before me, am sorry for the delay. Have been away^
Hope it is not too late yet. In reply I must say that as far as my knowledge extends
the Game Laws have given good satisfaction. I say, yes, by all means let the Govern-
ment continue its good work, and when I say this I believe it is the voice of all true
sportsmen. I may just add that I think the Deer season might be a little earlier.

Yours respectfully,

F. J. HAMMELL, V.S.
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A. D. Stewart, Esq.,

Chief Warden,
Hamilton. Parry Sound, March 6, 1893.

Dear Sir,—Absence from home caused me to overlook your circular re Game and

Fish protect'on up to the present time. If not too late, permit me to say that notwith-

standing tbat the Sub-Warden was not appointed until late in the season, the effect upon

the observance of the law as to both Game and Fish was decidedly beneficial. I have

lately heard of some crust hunting, but not nearly so much as in former years.

Yours truly,

W. IHELAND.

A. D. Stewart, Esg.,

Chief Warden,
Game and Fish Commission. Montreal, Feb. 4, 1893.

Dear Sir,—Replying to yours of the 27th ult.,re quantity of Game handled during

the last season as compared with former years. I caused a circular to be issued to all

our Ontario agents asking the question, and I am in receipt of a large percentage of

their replies, and the tenor of the whole of them is that the traffic has fallen off a con-

siderable amount during the season of 1892 as compared with former ones. This, no

doubt, is due to the efforts put forth by your Commission.

Yours truly,

JAS. BRYCE.
Supt. Canadian Express Co.

A. D. Stewart, Esq.,

Hamilton. Parry Sound, Feb. 1, 1893.

Dear Sir,—Bs your Fish and Game circular, January 20, 1893, I believe the

present laws are good and would be productive of good if enforced. Fish are caught

here at all times (providing Fishing Inspector is absent) in bag-net, pound-net, or any

way. Game shot in season anu out of season, as may suit the fancy of the shooter.

Close season for White-Fish and Salmon-Trout was rjghtthis season of 1892. I believe

that the action of the Government to protect and propagate Game and Fish in Ontario

should be continued.
Your obedient servant,

J. M. ANSLEY.

A. D. Stewart, Hamilton. Belleville, Jan. 30, 1896.

Dear Sir,—I gave Mr. H. K. Smith my views of the Game Laws and their opera-

tion so far as they come under my observation, at some length. I think he handed

them in to the Commissioners. I am fully in accord with the Game and Fishery Laws,

and would strongly urge their continuance. Of course modifications should be made in

some cases—amongst others, duck shooting should be between daylight and dark, or same

as old law, one hour next before and one hour next after sunrise and sunset respectively.

Rabbits should be allowed to be shot in old settled-up localities, except where there

are quail up to, say January or February. The law should be made so as to

apply to different counties the same as in some of the different States. What might

apply here would not be suitable for another locality. Not one " cast-iron " rule for
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the -whole Province. Our Government should urge strongly upon the Government of

Quebec to make their law as to Beaver and Moose the same as our own. Beaver ana
Moose are now being killed by the Indians and others out North, and the skins
smuggled away to the Province of Quetec and sold there.

Special Wardens shouM be appointed in the Fall to watch some of our northern
lakes such as Bark Lake, Little and Big Opeongo, McDougall's Lake and the "Victoria.

Large quantities of Trout are illegally taken there every fall.

I could give you the names of men in different localities and Indians who
should be especially watched. Of course we cannot expect to make the law perfect all

at once. Yours truly,

E. B. FRALECK,
Junior Judge Co. Hastings.

A. D. Stewart, Esq.,

Chief Warden,
Ontario Game and Fish Commission.

St. Catharixes, Jan. 30, 1893.

Dear Sir,—In answer to your circular of 20th, respecting the working of the Game
Laws during the past season being satisfactory or otherwise. They being so much
preferable to all previous enactments, I cons^lder that the efforts of the Government
through the Commissioners, to protect and propagate Game and Fish in the Province
should be continued. I consider that more and better piotection would be rendered by
taxing the guns when in the hands of persons off from their own premises, and at
least half of the fee realized therefrom be paid to the Deputy-Wardens. There should
be one in each Township. The open season for the shooting of Duck, Euffled-Grouse
Woodcock, Snipe, Plover, etc.. should be of the same date, either 1st or 15th September,
former preferable. The shooting of Fawn should not be restricted as it is hard to dis-

tinguish them from matured Deer when in cover. Deer should be permitted to be taken
out of the country by non-residents who have paid license for shooting, as well as Duck
shot under such circumstances. The latter should not be confined to the shooting 300,
as such restriction does not seem to afford any protection against their diminution as
those not shot here go away and are liable to be shot elsewhere. Non-residents distri-

bute considerable money when hunting here by their hire of guides, transportation, and
otherwise, and thereby are acceptable, and consequently i urgently recommennd that the
Game Laws receive such amendments as will permit them to take out of the country what
Deer (not exceeding two) and Ducks they may shoot.

Very truly yours,"

S. D. WOODRUFF.

A. D, Stewart, Esq.,

Chief Warden. Simcoe, Jan. 31, 1893.

Dear Sir,—In reply to your circular I beg to say true sportsmen have kept the law
and poachers and marketers have profited thereby. Right here Partridge and Quail
have been sold on the sly, and just where I told your Wardens they would be. As lont^

as a man can legally go through the haunts of the Quail, Woodcock, and Partrid<ye for
Cotton-t^il, just so long will the law be an utter failure. These are facts. A limited
time might be allowed after the hour of sunset for killing Duck. Wild Geese can only
be killed here in the spring, and clubmen who are willing to sacrifice this do so to save
the annoyance and expense of spring protection of their preserves.

Yours truly,

H. H. GROFF.
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A. D. Stewart, Esq.

Chief Warden,
Ontario Game and Fish Commission. House of Commons.

Ottawa, Jan. 30, 1893.

Dear Sir,—In reply to your circular of 20tli inst., I am of opinion that the present

Game Laws have worked better than any laws previously in force, and also that the

Government should continue to use every means in its power to protect and propagate

Game and Fish in this Province. I think, however, that the Game Wardens should be

paid salaries, and should be in every case active and fearless men who are, in so far as

possible, unaffected by local influences.

I am, dear sir.

Yours very truly,

HENRY R. SMITH.

A. D. Stewart, Esc^.,

Chief Warden,
Game and Fish Commission. Belleville, Ont.

29th January, 1893.

Dear Sir,—Your circular to hand. I consider the Game Laws have done more in this

section during the past year for the protection of Game and Fish than ever before, as I

found the Game Laws observed this year where they had hitherto been unknown. I

think it a necessity that the efforts of the Government should be continued.

Yours truly,

H. PARKER THOMAS.

A. D. Stewart, Esq.,

Hamilton. London, Feb. 6, 1893.

Dear Sir,—In reply to your circular of 20th January, would say that I have found

the present Game Laws to work most satisfactorily in all districts I have shot over

during the past season, and think most decidedly that the Government should continue

to protect and propagate all Game and Fish, but would suggest that Prairie Chickens

and English Pheasants be protected for five years, as the members of the C. and M.

Sportsman's Association have a number of these birds which they intend to place on their

reserve this spring. Of course this is an experiment, but if it does succeed these birds

are bound to spread over the whole Western Peninsula.

Y^'ours truly,

E. A. CLEGHORN.

A. D. Stewart, Esq.,

Chief Warden,
Game and Fish Commission. Dunnville, Feb. 7, 1893.

Dear Sir,—I am very strongly convinced that the efforts of the Government,
through the Board of Commissioners, has resulted in much good already, and as one who
has had a good deal of experience in shooting and also in Game Clubs for the protection

of Game, I heartily endorse the action and laws the Commissioners have made and 1

believe the best results will not be knovrn until another season comes around.

Yours respectfully,

F. J. RAMSAY^
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Shooting Licenses issued to Foreign Sportsmen,

1892.

H. M. Johnson Boston, Mass.

George 2!f. Smalley do do

Leonard D. Smalley Westboro', Mass.

€harles Hayden Alexandria Bay, N,Y.

George H. Lothrop Detroit, Mich.

Fitz Hugh Edwards do do

Strathearn Hendrie do do

James Glenn do do

A. E. Brush do do

J. C. Smith Utica, N.Y.

George A. Woods, License issued at Port Hope, address not ascertained.

John T. Lord London, England.

Franklin R. Perkins Buffalo, N.Y.
Horatio Hathaway New Bedford, Mass.

James H. McMillan . . Detroit, Mich.

Geo. M. Hendrie do do

"William C. Hodge do do

Spencer Kellog Buffalo, N. Y.

Henry Allan do do

Lt. Col. Gierke Halifax, N.S.

"W. Gayer Dominick New York, N.Y.
R. E. Fenton Alexandria Bay, N.Y.
James Damon Lee Niagara Falls, N.Y.
C. W. Walton Detroit, Mich.

Lawrence Curtis , Boston, Mass.

James G. Averell Ogdensburg, N.Y.
S. Gilbert Averell do do

F. D. Standish Detroit, Mich.

R. J. Oliphant Oswego, N.Y.
J. B. Poucher do do
Augustus Hemenway Boston, Mass.

Arthur T. Cabot do do.

William H. Brady = Detroit, Mich.
Richard Crowther Washington, D.C.

F. L. Bennett Buffalo, N.Y.
William Gombert Tonawanda, N.Y.
F. H. Merrick Buffalo, N.Y.
Charles N. Clark Syracuse, N.Y.
Charles Hathaway Cleveland, Ohio.

J. L. Rhodes Lockport, N.Y.
P. S. Kennai'd . . Cleveland, Ohio.

George M. Kinsey do do
Richard Cahl do do
Henry Brown do do
Barrett Kelly do do
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Frederick Bedore St. Clair Flats, Mich.
John Wittwer do do
Louis Cabot Boston, Mass.
James B. Heron Alleghany, Pa.
C. H. Voight :. .. do do
Jctmes A. Collins do do
S. H. McKee do do
W. Baird do do
James W. Grove do do
J. N. Davidson do do
D. H. McMillan Buffalo, N.Y,
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List of Deputy-Wardens by Oountie-

Algoma.

Anderson, Alexander Pearl River, O.P.R.

Gilmore, William Sault Ste. Marie.

Harris, John do
Brown, Frank Port Arthur.
Emmons, John Rat Portage.

Fraser, D do
Gardner, J do
McKewen, S. R Tehkummah.
McKird/, Wm Nepigon.
Penfold, Thomas Port Arthur.

Whalen, Joseph do
Wetmore, George L Schreiber.

Riley, Edward Port Arthur.

Little, J. T Iron Bridge.

Rush, Robert Sault Ste. Marie.

Piche, John ... Sudbury.
Bole, Duncan Sault Ste. Marie.

Addington.

Donaldson, Wm. J Donaldson's Mills.

Meeks, Mortimer Bell Rock.
Sly, Henry Verona.
Tryon, Levi Sharbot Lake.
Tallon, James Arden.
Vaness, Marshall Harlowe.

Bruce.

Farquharson, John Teeswater.
Armstrong, Joseph Kinloss.

Barley, Edward Lion's Head,
Gamier, Dr. Jno. H Lucknow.
Henderson, James Kincardine.
Heiiernan, Patrick Walkerton.
Hogg, Wm. W . . , Paisley.

Lawson, W. H Park Head.
Millons, Robt Walkerton.
Manly, David Riversdale.

McKillop, Hugh Hepworth.
Grey, Wesley Obesley.

Mclvor, John Mclver.
McFarlane, Duncan Red Bay.
McDonald, Donald Ripley.

Pratt, John Kincardine.
Richards, Chas. A 'I'ara.

Scott, John Dyer's Bay.
Henry, George Port Elgin.

Brant.

Montgomery, C. A Brantford.

McLaughlin, Geo. W do
Irving, Robert P Glenmorris.

Kitchen, Dr. E. C St. George.
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Carleton,

Graham, E. T South March.

DUFFERIN.

Durkin, Williain Bowling Green.
Marshall, James E Shelburne.

Eowbotham, Wm Redickville.

Durham.

Hales, Hugh B Port Hope.

DUNDAS.

Cameron, Lachlin Iroquois.

Price, James Inkerman.

Elgin.

Fairbrother, Wm St. Thomas.
Fowler, Jacob Fingal.

Gignac, Hilaire Gordon.
Hannen, Isaac Union.
Hopkins, John St. Thomas.
Huffman, Jeremiah Aylmer.
Hammond, John do
Kirkpatrick, Donald West Lome.
Miller, Robert Lawrence Station

Neely, John R Fingal.

Philpott, William J ... lona.

Thornton, Henry St. Thomas.

Essex.

Banks, Anthony Harrow.
Britt, G : Wheatley.
Cornette, Charles F Belle River.

Campbell, Duncan C Staples.

Holland. Hugh Comber.
Hofferd, William Windsor.
Hillman, Jonas Hillman.
Lindsay, William Comber.
Lemaitre, Seraphim Tecumseth.
Mills, Charles Wheatley.
Masters, Allios Sandwich.
Meloche, Joseph do
Robert, Joseph do
Rivard Napoleon Tecumseth.

Soulliere, Stephen do

Soucherf au Stephen St. Clair Siding.

Wilson, Samuel. Sandwich.

White, James H Pelee Island.

Walker, Noe St. Joachim.

Frontenac.

Brickwood, James H Kingston.

Albertson, George Verona.

Clark, • Norman Mississippi Station.
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Dermott, J. A Tichborne.

Dowker, William S Harrowsmith,

Gates, George Westbrook.

Greenwood, George Wolfe Island.

Halliday, F Mississippi Station.

Martin, John Barriefield.

Pallier, Alexander Wilmur.

Snooks, Edward H Desert Lake.

Walker, Nelson Cataraqui.

Smith, David John Parham.

Theobald, John M Kingston.

Gilbert, Robert Ompah.
Kirkwood, Jas. W Levant Station.

Woodman, W. G Allan, Wolfe Island.

York, E. M Bellrock.

Burke, Robert, jv Clarendon Station.

Davey, Sydney W , Murvale.

Grey.

Campbell Malcolm Hanover.

Holmes, George B Walter's Falls.

Long, William Kolapore.

Wilson, William H Shouldice.

Siegman, Ludwig Neustadt.

Grenville.

McConnell, Wayland F Gladstone.

Glengarry.

Clark, J ames Dominionville.

McGillivray, Donald W Dalkeith.

McNaughton, J. P Laggan.

McDougall, D. P Maxville.

McRae, Donald C North Lancaster.

Stewart, M. W Greenfield.

Dickson, Daniel =
Williamstown.

Hastings.

Airhart, George W Stirling.

Adams, George , Hermon.
Barr, Peter Maynooth.

Brinklow, Henry Ormsby.

Birrel, James Glanmire.

Faulkner, Dr. D. W Foxboro'.

Faulkner, Dr. G. W Stirling.

Foster, Alexander Egan Creek.

Mairs, James H Bridgewater.

Reid, George Madoc.

Speck, William Bridgewater.

Sweet, W. H Bancroft,

Sweet, W. James do

Stanyer, Thomas do

Tivy, Richard S Coe Hill.

Unwin, Walker Bannockburn.
Bowell, W. J Tweed.

41



56 Victoria. Sessional Papers (No. 76). A. 1893

Halton.

Bradley, Scinson Milton
Brown, Robert M Campbell ville.
Crawford, Murray >}o
Grant, Lachlin ' .'

' ' '

Georgetown.
Johnson, Walter M Milton.
Saunders, Edward G

[ Ao'erton
Wilson, James '

.' Br^onte.

"

Lawson, John Acton.

Huron,

Dalton, Morgan Kingsbridge.
Ivinnsman, E Wingham.
Naftel, Charles J. S Goderich.
Paisley, William Clinton.
Ross, John M Blyth.
Sands, John Saltford.
Seager, Charles Goderich.
Scott, Alex Westfield.
Horton, Geo Gerrie.

HaLIBURTON.

Day, Joseph Essonville.
Paul, Joseph (jo

Wheeler, Wm J ^q
Turnbull, Jas Minden.

Haldimand.

Chrysler, Robert North Cayuga.
Everingham, Wm Canfield.
farrell, John Cayuga.
Johnson, Peter Dunnville.
Thompson, Wellington Port Maitland.
Winslow. Martin Dunnville.

Kent.

Boles, Gordon Chatham.
Crouch, Samuel Ridgetown.
Eberts, Frank G Chatham.
Johnson, W. J Far^o.
Kime, George Big'Point.
Merritt, Asra Ouvry.
McOollum, Thos ' Morpeth.
Robinson, Victor Chatham.
Southgate, R. M Wallaceburg.
Thomas, Joseph Williams.

Lambton.

Blair, William Port Lambton.
Bell, John Port Franks.
Deans, James Inwood.
Kennedy, Joseph '. Port Lambton.
Miller, Frank Port Franks.
Mott, Edwin L Al vinston.

42



56 Victoria. Sessional Papers (No. 76.) A. 1893

Lanark.

Mair, David Lanark.

Leeds.

Smith, Justus Charleston.

Sly, Lester Morton.

Bilton, George Xewboro'.

Lappin, J. J Westport.

Sliter, A. E Morton.

Lennox.

Huff, Hiram W Napanee.

Lincoln.

McPherson, James St. Anns.
Kennedy, C. A Smithville.

Middlesex,

Allen, B. B . . London.
McOann, Peter do

O'Neil, W. H Dorchester.

Ward, R. W London West.
Ealph, Thomas J Ballymute.

Beverley, John .... Dorchester Station.

Dixon, Michael Cashmere.

Williams, Alfred M Lobo.

MONCK.

McDowell, Andrew Stromness.

Petit, Arthur Moulton Station.

Barwell, John VVellandport.

Moore, Daniel Perry Station.

MUSKOKA.

Butler, 0. F Port Kaye.
Brown, Robert D Port Sydney.
Brooks, Edgar, jr Antioch.

Berry, William Walker's Point.

Bettes, J. H Muskoka Mills.

Broadley, Enos Beaumaris.
Carmichael, Wm Powassan.
Chapman, Chas. N Huntsville.

Crompton, W. B Aspdin.

Davidson, Wm Bracebridge.

Gouldie, E. J D wight.

Gohm, William Bracebridge.

Henderson, Chas do
Harborn, John Whiteside.

Hollingshead, Walter M Huntsville.

Kirton, Mackie do
Kaye, Alfred , Port Sydney,
Mitchell, Robert Cecebe.

McConnell, John Muskoka.
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McDonald, Arch Sundndge.

McNab, Donald Nipigsmg

Paget, George Huntsvile.

Ricker, David Commanda.

Shannon, Peter Port Oarlmg.

Taylor, C. N Gravenhurst.

Thornton, Richard Huntsville.

Wood, Michael Olevelands.

Wilkins, George BaysviUe.

Warne, Francis P do

Wroe, Thomas W Beauuian s.

Wasdell, John Bracebndge

Lawrence, John Shannon HaU.

Norfolk.

Baker, Huit Windham Centre.

Brown, Isaiah Po^t Rowan.

Barrett, A. P Po^'t I^oy^^-

Clark, Benjamin Simcoe.

Duncan, Jas. L Forrestville.

Dowswell, John Lynedoch

Ewing, Alex. R Waterford.

Fick, Jerome B Port Dover.

Hambly, Wm. E Rockford.

Nickerson, W. F Simcoe.

Randall, Robert Bookton

Wilson, Abner Lynedoch.

Northumberland.

Diamond, T Cobourg.

Field, Cyrus W do

Fairbanks, Dr. Chas. S do

Nimmo, T. J Bensford.

Wedlock, James do

Wallace, Thos ^ores Landing.

NiPISSING.

Huntington, S. L North Bay

GarrowfE Nipissmg Junction.

Sloman, Alfred Trout Cre^k.

Butler, Clarence H do

Oxford.

Tisdale, J.
Woodstock.

Martin, Richard do
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Ontario.

Bagshaw, Obed E Vroomanton.
Hall, Maxwell Longford Mills.

Prankish, F, M Uxbridge.

McGrath, Michael Brechin.

McMillan, D Beaverton.

Sutlifie, James Prince Albert.

Williams, Charles Glen Major.

Gordon, Jno Pickerins.

Willis, Jas Whitby.'^

Henry, T. S Oedardale.

McDermott, Geo Port Perry.

Prince Edward.

Lake, Stephen West Lake.

Sprague, Geo. G Demorestville.

Rorabeck, Athol Crofton.

Peterborough.

Ludgate, Theodore Peterborough.

Lambert, Henry Silver Lake.

Moore, F. .J Lakefield.

Moore, D. H Peterborough.

Montgomery, David R Hall's Bridge.

Merriam, H. N Harwood.
McWilliams, J. B Peterborough.
Smith, J. W do
Wedlock, William Keene.
Hartley, E.J Peterborough.

Parry Sound.

Burns, 0. W., .sr South River.

Doupe, Sydney Laurence Mills.

Draycott, F. W Ashdown.
Fry, Arthur Seguin Falls.

Hall, William H Sprucedale.

Johnston, John A Parry Sound.
Kennedy, W. E Maganetawan.
McDermott, Benjamin Sundridge.

McGown, William Parry Sound.
Ward, Thomas B Burk's Falls.

McAmmond, Wm Dunchurch.
LaBrash, James P Maple Island.

French, Benjamin Dunchurch.

Prescott.

Bonville, Leon .... , St. Isidore de Prescott.

Barett, John Fournier.

Cunningham, A Wendover.
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Ferguson, Wm Vankleek Hili.

James, Richard Alfred.

La Belle, Leonce Curran.

Marston, Lewis F L'Orignal.

Martineau, Joseph Alfred.

McKercher, Peter L'Orignal.

Eoss, Joseph Vankleek Hill.

St. Pierre, Pierre St. Eugene.

Scott, David Riceville.

LeRoy, Ralph Barb.

Lefaivre, Hercule Lefaivre.

Perth.

Climie, W. R Listowell.

Renfrew.

Brady, John Renfrew.

Biggs William E Pembroke.

Biggs, Aaron do

Coffey, William do

Johnston, S. M Arnprior.

Kennedy, John Pembroke.

McCagherty, P do

McDonald, Alex do

Plaunt, Xavier Renfrew.

Smith, Robert R Eganville.

Halliday, James Springtown.

SlMCOE.

Bathie, Edward Cookstown.

Beardsley, Alfred W Barrie.

Chapman, James Cookstown.

Fildey, George do

Hines, John Barrie.

Kearns, George Ivy.

Moir, John Cookstown.

Mills, William Elmvale.

McLaughlin, James Anten Mills.

McLeod, John Hammil's Point.

Nolan, James Newton Robinson.

Primrose, Alex Apto.

Pollock, Thomas Cookstown.

Ross, Joseph do

Regan, John Orillia.

Rawson, Wilb'ara Coldwater.

Somerville, David , Stayner.

Upton, George Nicolston.

Wilson, J. J Fesserton.

Kitchen, Joseph Lovering.

Shaken, Wm do
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Vjctoria.

Bowins, Charles CoV)oconk.

Crowe, Nathaniel Bobcaygeon.

Dewdney, Arthur W do

Daniel, John Balsam Grove.

Ellis, J. A Fenelon Falls.

Galloway, David Moore's Falls.

Howie, John . . Bury's Green.

Junkin, James Fenelon Falls.

Harris, Noxon Bobcaygeon.
Lysh, William do
Nicholls, Gardiner do
McArthur, Donald Manilla.

Silverthorn, George Balsover.

Wills, T. J Bobcaygeon.

Wrlland,

Augustine, Elias Stonebridge.

Barnhart, George Sherkston.

Griffin, Richard Fort Erie.

Hershey, Milford Garrison E,oad.

Nixon, J. C Welland.

Neff, Peter Marshville.

Page, A. E. O Ridgeway.

Rose, Charles, jr Garrison Road.
Risley, E. E International Bridge.

Teal, Irwin Ridgeway.
Miller, Charles A Black Creek.

Beam, Horace H Black Creek.

Waterloo.

Bulmer, George Elmira.

Devitt, John Berlin.

Fraser, Alex New Hamburg
Gildner, Henry Berlin.

Gillies, Peter Gait.

Hall, James HaT^ksville.

Menger, William ' St. Jacobs.

Mickers, Joseph Heidelberg.

Mayers, Frederick Bridgeport.

McOruden, Robert Gait.

McMaster, Thomas Hespeler.

Stark, John do
Springer, Joseph Kossuth.

Wentworth.

Hazel, John ' . . Hamilton Beach.
Raspberry, William West FJamboro'.

*Gallin, Warran Waterdown.
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Wellington.

Atkinson, Geo. Osborn. Guelph.
Hull, Wellington Erin.

Gordon, James Moiticello.

Love, James Guelph.
McGinnis, Alex Arkell.

Smith, George Eden Mills.

Williams, Henry M Guelph.

York.

Browne, Hume Toronto.

Hope, W. B .Toronto.

Tidsberry, James L Coleman

Province of Quebec.

*Cowley, E. A Montreal.

*Finnie, Dr. J. T do

* These officers have been specially appointed to enforce the Game Law on Lake St. Francis, which is

partly in Ontario and partly in Quebec. '
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Reports of Persons to whom Permits were given during 1892 to

take Speckled Trout for the purpose ot collecting Ova.

A. D. Stewart, Esg.,

Secretary Game and Fish Commission.
Hamilton. Redickville, Feb. 13th, 1893.

Dear Sir,—I received the permit for which I am truly thankful, and I made use of it

although it was late in the season. I got a small amount, for the trout commenced very

ewrly last season. They were in full vigor by the 2Uth of September, and they were well

scattered by 10th October, and they soon began to be scarce to get, so that I did not get

my small hatcheiy filled up. My means were small, so I commenced small, but I hope
to have your favor so that 1 can enlarge my building and work on a large scale. I

think they have done favorably well. 1 got as near as I could tell a hundred thousand

eggs, and I have got seventy thousand fry. I commencefl work on the 1 1th day of October,

and I saw the first living fry on the the twenty- third day, and they are all out now and
doing well. I also beg pardon for not answering your inquries, for I happened with a

misfortune and was not able to leave home until Sacurdav last, the 11th of February,

and the roads have been so filled up with snow that I could not get out from my place.

I remain,

Your obedient servant,

WILLIAM ROWBOTHAM.

A. D. Stewart, Esq.,

Sec. and Chief W^arden,
Fish and Game Comuiission, Hamilton. Alton Oxt., Jan. 26th, 1893.

Dear Sir,—I am in leceipt of yours of the 24th iust. making en:juiries as to how
we got along with the permit you granted me to obtain ova last fall. In reply I beg to
state that we took no action whatever in the mattef. Several times I thought of going
out to try and get some ova, but bad weather or something always prevented till finally it

froze up and nothing could be done. We have arranged tor the purchase of fry to be
delivered in the spring for the purpose of stocking our pond. We have a magaidcent
pond embracing five acres in area and expect some day to have good fishing. Thanking
you for your interest in the matter.

I remain yours truly,

JOHN DAVIS,
Sec. Alton Fishing Club.

Hopedale Trout Hatchery,

HiLLSBURG, Jan. 27th, 1893.

A. D. Stewart. Esq.,

Secretary Game and Fish Commission, Hamilton.

Dear SiR,~Enclosed are rough drafts of my Hoped ile Trout Hatchery that you
may form an idea of what I am doing and my facilities tor the enterprise.

Plan No. 1, shows the .streams and their sources, though both streams are much m )re

crooked than in the plan, giving me nearly two miles of an e.x.cellent Trout stream naturally

filled in sf-veral places for making pond.s at s nail cost. The springs have a volume of

ever running water sutficient to keep any pjads 1 am likely to have prim and clean and
make thtm perfect Trout ponds.
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Plan No. 2, shows the supply spring hatching house and ponds built and being inten-

ded to be built this coming season. The water from the supply pond enters the hatchery

at a height of ten feet, and the pond will be from 8 to 12 feet in depth. The hatching

hou.se is a tasty rustic building 18x24 ground, and when completely fitted up will have a

capacity of 5,000,000. It is so arranged that parent Trout from the stock pond can go

into a race, with a gravel bottom in the centre of house when ready to spawn where I can

handily take them when ripe, (a very important point for successful hatching). The
stock pond as at present covers about a quarter of an acre, and the circular young Trout

pond about the same. The one for two year old Trout is nearly the same size. They are

inregular in shape having been built to conform with their surrounding. The pond shown
as one intended to be built the coming season will cover about six acres, into which I shall

set the Trout after the second year.

As I commenced late in the summer I did not get as much down as I hoped for,

though I did fairly well. I got over 2,000 parent Trout, some of them very fine ones.

From these I got 100,000 ova and placed it in the hatchery troughs. Taking the ova

from the fish as the fish are taken from the streams does not give as good results as can be

had when the ova can be taken from the Trout when perfectly ripe as will be the case in

my spawning race. I cannot yet tell what proportion of the ova taken this year will

hatch, but think I can safely count on about 60,000. They are hatching finely now much
better than I expected considering the unsatisfactory wav I had of getting the ova in

good shape. Under careful management with my facilities for taking the ova in the

hatchery house I shall consider a loss of 10 per cent, large in future. The first ova I

placed in the trough was on the 11th October and the last on 15th November, though

spawning was not entirely over at that date.

We have in this section some very tine Trout streams and Trout of a particularly fine

species. The streams are getting pretty well cleaned out. E do not however impute this

so much to excessive fishing as the change in the water resulting from clearing up the

land.

If in this neighborhood I should be pleased to have you call and see me.

Yours,

GEOKGE A. LAOEY.
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Table of Resolutions adopted at the International Game and Fish

Conference held at Detroit, Mich., U.S.A., on 20th and 21st

December, 1892.

Gentlemen,—Your committee, to whom was referred the question, " whether or not

there should be a close season for White-Fish, Lake or Salmon-Trout and Herring," also

what means should be taken for their protection, would report :

1st. All small fish and those unfit for food of all kinds when taken in nets, should be

replaced in the water where taken alive, and that fishermen should not be allowed to take

such fish on shore, nor expose them for sale.

2nd. That no string pound nets used in the lakes shall extend more than four miles

from shore.

3rd. That one-half at least of all channels between islands or elsewhere, where fish

migrate to spawn, shall be kept free from nets of all kinds at all seasons.

4th. That all White-Fish taken of less than sixteen inches in length, and all Salmon-

Trout less than two pounds in weight should be immediately returned to the waters

where taken and shall not be exposed for sale. That all Herring less than eight inches in

length, and all Wall-Eyed Pike less than twelve inches in length shall be returned to the

waters where taken and shall not be exposed for sale.

5th. That the month of November in each year be made a close season in all the great

lakes for White-Fish, Herring and Salmon or Lake Trout.

Your committee would further recommend that all penalties fixed for violations of

any laws that shall be enacted shall be made not only to apply to those who take fish, but

also to all persons who buy, sell, transport or have the same in possession.

Resolved, That the law should authorize the seizure and destruction of nets used in

violation ot law.

Mr. Gould, of Maine : I have drawn up a resolution here that I would like to place

Vjefore the Conference for their consideration on the subject of uniformity of laws.

Whereas, The different state Fish and Game Commissioners are more in touch with

the laws and their defects throughout the entire State where they may hold office ; and.

Whereas, Their knowledge of the general requirments in a given instances is greater

than that of the laity at large ; and,

^ hereas, By reason of their office and intimate knowledge of the needs, they are

called upon to make suggestions during the legislative session
;

Eesolvd, That in the opinion of the International Fisheries' Conference it is plainly

the duty of the State Commissioners to make such recommendations to their respective

State Legislatures as their experience in the practical workings of their laws regulating

the taking of fish may dictate.

Resolved, That the States are fully competent to make wholesome laws for the

protection of their Fish and Game.
Resolved, Further, that where in case from lack of intimate knowlege of the habits or

the place in the economy of nature of any given species of fish occupies, the Commis-
sioners shall advocate such restrictive legislation as will leave no doubt as to its efficacy

until such investigation has been made as will enable them to give intelligent recom-

mendations on the subject

Resolved, That in the judgement of this Conference there should be a close season for

Black-Bass and that such season should be between the 1st of April and the 15th of

June, and all kinds of fishing, including spearing, should be prohibited in the close season.

Resolved, That it is the sense of this Conference that the necessity exists for an
efficient and uniform enforcement of protective laws by a paid Fish and Game Depart-
ment, on the general basis of the New York laws."
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TABLK OF CASES PROSECUTED

Note.—This table although correct as far as it goes, is not full. ^Many cases have
Deputy-

District or

County.
Name of

Prosecutor.
Date.

1892.

Name of

Offender.
Address. lOffence Charged.

Algoma

Addington

John Piche .

.

Thos. Penfold ...|Aug. 27th.
I

.... Oct. 2l3t .

'.

S. R. McKewen. . . March 2nd
I

I

Mortimer Meeks. . July 20th .

.

Levi Lindsay .

.

Joseph Genon .

.

W. J. Clarke .

. . 'Jas. Hilson

Levi Brown

Port Arthur ilUegal fishing. . .

.

" Shooting part-

ridge.

.
iMichael's Bay.. Fishing out of

j
season.

i
Moscow Shooting duck out

I
of season.

July 2l8t.

Sherman Brown

.

Clayton Brown .

.

Amos Dufiman .

Edward Makin .

.

!Geo. Sumers

Bruce

Carleton

Elgin . .

.

Essex

David Manley..

.

J. H. Garnier
J. H. Armstrong

Jan. 19th.

Oct. 24th.

Francis Casknett

Chas. Beecher . .

.

Mountain Grove. Having mink in

possession out
of season.

Riversdale Sunday shooting.

Kinlobs Throwing saw-
dust in Silver

j Lake.

R. T. Graham....

W. T. Fairbrother. loec. 29th Ed. Gorvett.
John Butler .

Allios Masters & /
J. D. Meloshe . . (

Anthony Banks .

.

Samuel Wilson . .

.

Nov. 30th .

Oct. 13th
'.

Dec. 12th .

Sept. 12th.

Sept. 16th.

Nov. 4th .

.

Frontenac J. H. Brick wood

Grey ... VV. H. Wilson . .

.

Jan. 20th.

.

((

Jan. 21et .

Jan. 6th .

" 21st.
" 2lst.

,

" 13th

I

Feb. 25th .

[Mar. 23rd .

Sept. 22nd

Chas. H. Louis .

.

Henry Boschee .

Thos. H. Ferris.

.

Allios Pare
John Meloche . .

.

Wm. Fredericks.

E. H. Nelson . .

.

Alex. Bin.sette. .

.

Richard Homing
Jacob Horning. .

.

Wm. Irving
Ch.is. Lyons
.J. Ferguson
F. Guess
J. Toles
Dr. Freeman ....

A. Richie
Wm. Hu'^ton . .

.

C. Lyons

Sparta 'Shooting hares .

.

St. Thomas Exposing hares
j

for sale.

Detroit ) 'Shooting without
'

) a license.

Harrow Exposing a fawn.
Sunday shooting.

Sandwich, West.
" East.

Detroit

Sandwich, East.

Shooting: squirreU
out of season.

Shooting without
a license.

Killiug game out
of season

Elginburg Illegal fish'Dg

Murvale "

Elginburg '

"

Latimer "

Inverary "

Elginburg "

Inverary "

Latimer

Jas. W. Lee East Linton.

Xov. 23rd

Killing partridge
out of season.

! .\. Harriman .... Owen Sound . . . Killing deer out
'

I

I of season.
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BY DEPUTY-WARDENS.

not yet been reported owing to the want of a proper system of collecting reports from the

Wardens.

Was Offend
arrested oi

summoned
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TABLE OF OASES PKOSECUTED

District or
County.

Haliburton

Hastings

Name of

Prosecutor.

Haldimand W. Thompson.

Kent .

Leeds

Lennox

Jno. Farrell.

.

Jas. Turnbull.

W. J. Wheeler

George Reid

.

Peter Barr

George Kime

Lester Sly .

.

Hiram Huff

Date.

1892.

Oct. 22nd .

Mar. 27th,

" 26th,

Sept. 14 ..

Nov. 7th .

" 12th .

" 28th .

Dec. 16th
Nov. 29th

Oct.

Geo. W. Airhart. . Dec.

Thos. Stayner , , . , Oct.

Oct.

Walker Unwin .

,

William Sweet .

.

Alex. Foster.

Dec.

Jan.

18th
22nd
22nd
24th
16th

26th

19th

24th

31st

Nov. 29th

Oct. 15th.

Jan.
Oct.
Jan.
Oct.

Jan.

Jan.

Nov.

3rd .

loth,
3rd,

15th
3rd,

14th.

17th

Name of

Offender.

Jas. Siddal

Henry Siddal

A. V. Hammond.

Henry Fox .

Geo. Runchy

Address.

Port Maitland .

Dunnville

4. Simpson

.

A. Gurrey
Thos. Walters . .

.

D.Bull
F. Austin

G. Bemister.

John Bailey
Adam Palmateer
Thos. Cotton
Donald Henderson
Wm. Darrah .

.

Davy Brothers

Walter Kidd .

.

Wm. Kidd ....

Jno. Watson .

.

Wm. Haskins .

August Brethour .

John Sorrars
David Bru^hang .

.

Reub. Dillabough.
Arthur Sly

D. Martin
Chas. Brooks .

J. Schefif

Andrew Brown
D. Palette

Jerry Griffin

Emmanuel Wager.

George Lindsay .

.

James Cumminga
Wm. Detlor
Adam Mathews
Walter Pipus
John Nail
Samviel Davy
Joshua Snider
Henry Lake .

.

Clanbrassil

Minden

Lindsay .

.

Stanhope .

Haliburton

Madoc

Marmora

Offence Charged,

Fishing on Sun-
day.

Fishing on Sun-
day.

Breaking open
muskrat houses
and shooting on
Sunday.

Shooting on Sun-
day.

Shooting part-
ridge.

Having a fawn in.

possession.

Killing fawn ....
" deer

Selling deer out
of season.

Trapping

.

Fishing with nets.
Killing fawn

Bancroft Putting sawdust
in river.

Killing deer out

\j
of season and as-

I saulting wardens
Maynooth iSelling deer out

of season.

Bancroft

Mayo . . .

.

Chatham

Having deer
possession.

Killing deer .

Having deer
possession.

Killing deer .

Trespassing .

.

Dover Centre .

Dover East
Chatham
Dover . East

Lyndhurst Fishing with nets.

Bogartville Catching and kill-

ing fish.

Napanee
]

Catching musk-
rats.

Erinsville
Killing fish.

Napanee
|

Killing muskrats-
Erinsville " fish

'

' muskrats

.

" fish

Xapanee
Snider Depot
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BY DEPUTY-WARDENS.—CoMfinwed

Was Offender
(

arrested or Where tried,

summoned.

Name of

^Magistrate.
Result of Case. i

j^ets, traps or illegal

appliances seized
during season of 1892.

Summoned IDunnville . . Jno. Taylor . . |S2 and S6 costs.

r«„, fA. A. Davis and"!^^^^^ \T. Martindale...}

Minden Wm. Fielding

j

" •'

j

<c .;

Haliburton

S6 and -So costs.

Dismissed.

85 and costs.

Dismissed.

S20 and costs.

Dismissed.
•S20 and costs.

" Madoc J. .J. B. Flint |$5 and costs.

'.'.'.'.
Stirling ..'..'.'.'.'.'.

..'.\G. W. Faulkner .'.'.'.

T>ummoned .... Bancroft Jas. Cleak

VThis case not yet tried — warrant has been issued for

Summoned

Summoned

SIO "
§20 "

SIO.

arrest of defendants.

SIO.

Dismissed

SIO and costs.

;

"
, !$io.

IChatham Mr. McNaughton . . .] AUowed to go under
i

i suspended sentence.

Bancroft -Jas. Cleak . .

.

Bancroft James Cleak

Seized 3 gUl nets.

Seized some night lines.

Seized 2 steel traps.

. ..iLyndhurst

I

. . . Napanee . .

.

E. C. Sleter Fined So.

. . .Jas. Dalv SIO.

So.

SIO.

SIO.
SIO.

So.

SIO.
So.

SIO.

SIO.
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TABLE OF OASES PROSECUTED

District or
County.

Lennox.

Name of

Prosecutor.
Date.

1892.

Name of

Offender.

Hiram Huff Dec. 23rd

Middlesex

.

Muskoka

Peter McCan

R. D. Brown.

.July 9th

.

Henry Lindsay.
Fred Sherman.

.

[Thos. McQuain
Jas. Pollaid. . .

.

Robt. Cousins..
Felix Mellon...
iSeth Benson . .

.

j

/'Wm. Smith, sr.

I

J Wm. Smith, jr.

\ Peter Smith . . .

.

(, Frank Neely .

.

Oct. 22nd .... Jos. Prebbles

C. F. Butler....

C. N. Chapman

E. J. Goldie

.

JMichael Woods.

.

Northumberland|Thos. Wallace...

Oxford 'Richard Martin .

1

Parry Sound . . . Jno. A. Johnson.

C. W. Burns . . .

.

Peterborough. .
.jJ. W. Wedlock.

Renfrew Robt. R. Smith.

.

Aaron Briggs . .

.

Nov. 22nd..

Sept. 13th

Dec. 17th
Dec. 2l8t.

Jan. 25th
Oct. 25th

Nov. 5th
Dec. 1st.

Asaph Markle .

.

Lester Markle..
Beny Cottrill . .

.

Philip Shay . . .

.

Wesley Markle.

Thos. Packer. .

Address.

Napanee

Adolphustown

Sillsville .

,

Deseroiito

SThamesford
|

Huntsville

Port Sydney.
Huntsville .

.

Offence Charged,

Killing muskrats

.

" fish

Oct. 25th

Nov. 5

J. H. Moulton .

.

Jesse Trull
J. S. Roe
Jas. Bell

H. F'ranks
Percy Punchon.

J. H. Moulton..
Jesse Trull
J. L Roe
Jas. Bell

Torrance

Orono .

Oshawa

Toronto
Oshawa

Fish in possession.

Killing fish with
dynamite.

Hunting deer out
cf season.

Having game in

possession.

Orono .

.

Oshawa

Fishing out of
season.

Killing fawn
Killing deer out

season.
Illegal netting .

.

Dec. 10th A. Goddard Woodstock Speari'ig out of

j

season.

•June 1.3th Fred. Desome Penetanguishene Fi.shing in the in-

1
land lake.

Jan. 16th
Sept. 7th Jos. Switzer
July 6th '

' Dec. 5th Geo. Atchison . . .

.

Simcoe iJno. Hines

Victoria Jno. A. Ellis

Jan. 6th . . .

.

Nov. 5th . .

,

Ferguson Illegal fishing

Samuel Biggs

South Alice .... Killing deer out
season.

Pembroke
i

"

Mr. Gero iLovering Fishing in inland

" Fertlaugh

Dec. 7th B. Sharpless :Gelert Killing deer out of

I

season.
" Ia. Hoyle

j
Balsam Grove ..

i

"

5(1
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BY DEPUTY-WARDENS.— CowfiTiwecZ.

Was Offender
arrested or

summoned.
When tried.

Name of

Magistrate.
Result of Case.

Summoned 'Nap gfas. Daily Fined §5.

S5.

S5.

$5.

$0.

$10.

§12.
Dismissed. (In this

case it was held by
the magistrate that

),Su„„o„ed...Inger,on '{^SS""*- Itrr'ffiS
waters and that the
jlaw therefore was not
applicable.)

Bracebridge IJames Boyer IFined S20.
I

I

"
i

" S20.
"

I

" §20.
" " §20.

Dismissed

Summoned

Tp. of Monck .... -C. F. Butler

Summoned Franklin .!E. J. Gouldie
I

Fined §10.

"
10.

"
10.

"
10.

"
20.

"
10.

,
. Huntsville . . I R. Scarlett

Summoned Woodstock

Arrested Georgian Bay

Summoned

Arrested

Summoned.

Renfrew

Alice

Pembroke

Lovering

Fenelon Falls.

J. G. Field.

Jno. A. Johnson.

20 and costs.

20
20
20

Dismissed.

Nets, traps or illegal

appliances seized
during season of 1892.

Destroyed 3 traps.

Shot 1 hound chasing deer
Destroyed 2 gill nets

.

Destroyed fish net.

Seized and destroyed 2
nets.

SIO |Captured nets found ii

Spider Lake.
Captured 1 fish net.

5 (G.)

George Eady §10.

Thos. Heenan '§20 and costs.

I

L. E. Mitchell §20 and costs.

§5 and costs

S5 and costs.

Jno. A. Ellis 'S20.

[§20.

57

Messrs. Kitchen &
Lovering.

Destroyed a large num-
ber of traps.

Captured 7 nets.

Confiscated 1 net.

Seized a number of nets.
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BY DEPUTY-WARDENS.— Conc^Mt^eof.

Was Offender
arrested or
summoned.

Summoned

Summoned

Summoned

Summoned

Summoned

Bobcaygeun
Galway . .

.

Peterborough

Welland . .

.

Guelpli . . .

.

Berlin ....

Toronto

Toronto

Name of

Magistrate.
Result of Case.

S. W. Crabtree ,S10.

J. Seymor Fined §5.

P. M Edmison

Nets, traps or illegal

appliances seized during
season of 1892.

.... Fined S20.

E. R. Hellems [Fined $20.

Mr. Saunders [Fined 85 and costs.

J. A. Mackie IFined SI and costs.

S2.

$2.

$2.

S2.

$12.50 and costs.John Baxter.

. Discharged.

. iSl2.50 and costs.

59
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No. 77.

Return to an Order of the House of the third day of May, 1893, for a Return of

copies of all correspondence between the License Inspector of North Brant,
or other parties, and the License Department, of any member of the Govern-
ment, in connection with the application of William T. Jenkinson for a
tavern license in polling sub-division No. 10, Brantford Township. Presented
to the Legislature, 8th May, 1893. Mr. McCleary. (Xot printed.)

k\
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RETURN
To an Order of the Legislative Assembly, dated the 19th April, 1893, for a State-

ment shewing expenditure on Colonization, Government or County Roads

and Bridges by the Crown Lands Department, in the Counties of Victoria,

Peterborough, Hastings, Addington and Frontenac during the 3'ear 1892,

with the location and amount expended on such Roads and Bridges, and

giving the name of the foreman in charge and the amount received by such

foreman for his own services out of each expenditure.

By Cjmmand,

J. M. GIBSON,
Secretary.

Toronto, 8th May, 1893.

78
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RETURN
To an Order passed by the Legislative Assembly on the 23rd day of March, 1892,

for a Return shewing amounts of defalcations made by the Treasurers of any

of the Municipalities in the Province of Ontario during the years 1871 to

1891, both inclusive. Shewing also, the amounts any of said Municipalities

have lost during the same time for want of sufficient sureties being given by

said Treasurers, and also shewing the number of Commissions of Enquiry

into the finances of Municipal Corporations issued during said years under

section 383 of the Municipal Act.

J. M. GIBSON,

Provincial Secretary's Office,

Toronto, Mav 9th, 1893.

Secretary.

79
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RETURN

Shewing the amounts of defalcations made by the Treasurers of Municipalities during

1871 to 1891, both inclusive, and the amounts of loss by Municipalities for want of

sufficient sureties. Also, the number of Commissions of Enquiry into the finances of

Municipal Corporations, under section 383 of the Municipal Act, issued during the

same period.

Schedule :

—

page.

Amounts of defalcations and losses

:

Cities 4

Towns 4

Villages 4

Counties
, 4

Townships , , . . , 5

Number of Commissions issued 5

3
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Amounts of defalcations by Treasurers of Municipalities and of losses by Municipalities
for want of sufficient sureties from 1871 to 1891. both inclusive.

Municipalities.
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Amounts of defalcations by Treasurers of Municipalities, etc., etc.

—

Continued.

Municipalities.





56 Victoria. Sessional Papers (No. 80). A. 189a

No. 80.

Return to an order of the House of the nineteenth day of April, 1893, for a
Return of copies of all correspondence in connection with an application for
a new Bridge over York Branch River, between lots 20 and 21, in the Town-
ship of Carlow, in the County of Hastings, during the year 1892, and all

papers or memoranda connected therewith. Presented to the Legislature,
lOfch May, 1893. Mr. Wood (Hastings). (Not printed.)

7
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STATEMENT
Of the Returns forwarded to the Office of the Provincial Secretary of all the Fees

and Emoluments received by the Registrars of Ontario for the year 1892

made in accordance with the provision of the Revised Statutes of Ontario,

1887, chap. 114, sec. 100, with which are contrasted receipts of the same

nature in the years 1890 and 1891.

Presented to the Legislative Assembly.

By Command,

J. M. GIBSON,

Secretary.

Provincial Secretary's Office,
Toronto, May 12th, 1893.

81
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STATEMENT OF

Forwarded to the Office of the Provincial Secretary of all the Fees and Emoluments
provisions of the Revised Statutes of Ontario, 1887, chapter 114, section 100,

Office.

Algoma

Brant
Bruce

Carleton

Duflerin

.

Dundas
Durham, E. R .

Durham, W. E,

Elgin
Essex

Frontenac .

Glengarry .

Grenville .

.

Grey, N. R
Grey, S. R .

Haldimand
Haliburton
Halton . . .

.

Hastings . .

.

Huron

Kent
Kingston (C.

Registrar.

R. A. Lyon

T. S. Shen.ston .

Donald Sinclair.

P. J. Coffey . . .

.

William McKim.

Thomas McDonald
George C. Ward . .

.

J. W. McLaughlin

Jas. N. Coine
J. Wallace Askins.

J. D. Thompson

John Simpson . . .

.

Patrick McCrea .

.

Robt. McKnight .

Thos. Lauder

William Parker. .

.

E. C. Young
Donald Campbell.
Henry W. Day. .

.

James Dixon

Peter D. McKellar
J. P. Gildersleeve .

Lambton |
A. McLean

Lanark, N. R John Menzies. . .

.

Lanark, S. R .James Bell

Leeds ! Wilmot H. Cola .

Lennox and Addington . I Stephen Gibson .

Lincoln
I
James G. Currie

.

I

London (C.) Wm, C. L. Gill .

.

Manitoulin
Aliddlesex, N. & E
Middlesex, W
Muskoka District .

.

Nipissing District

Norfolk
Northumberland, E. R.

.

Northumberland, W. R.

D. R. Springer
W. C. Noble
Stephen Blackburn
J. E. Lount

William Doran
A. J. Donly...
A. E. Mallory.
M. F. W. Eyn

2a

O CO

Amount of fees receiv'd under
sub-sections 1 to 12 of section

2,343 95
I
304 65 569 30

126 .30, 79 90
130 40 112 00
97 95 143 57

4,816
663

1,119

2,0331

1,270!

1,657

1

266
2,140
1,242
850

414
2,019
1,140
600

120
148

1,504

220
2.253
1,035
903

419
1,817

1,605
762

75
137
45

20
2

98
52

4,354 21
5,818 54

1,726 20

1,076 55
1,447 75
2,748 30
2,744 30

1,691 15
228 00

1.629 50
3,589 40
4,647 40

5,421 15
872 45

6,119 85
890 10

1,446 60
2,737 95
1,684 75
2,415 15

2,071 50

368 75
2,889 00
1.630 40

530 05 318 53
1076 95 877 65

319 10 217 20

140 54, 145 90
99 50 184 10

245 15

!

88 421

338 lol

19 251

323 25
505 50

I

259 70

528 10
166 47|

I

978 77
66 55]
175 90
251 60
144 30'

261 151

554 25
353 75

275 25
57 65
180 80
800 75
819 20

814 90
95 24

576 15
34 55
109 80
446 17
199 45
587 45

368 80; 2?8 57

16 45
330 45
201 30

1,134 60
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THE EETUENS

received by the Registrars of Ontario for the year 1892, made in accordance with the
with which are contrasted receipts of the same nature in the years 1890 and 1891.

the tariff as allowed by
95 of the Kegistry Act.

Special Receipts.

-5.2

o o-S

'-' a
> S
o s
^'^
o

--^

^<£vC

9. S

= =0 s

K^ 3

S c.i S c.| S

101 45 800 GO salary 1,326 38

54 45
50 50

177 80

9b

S I

o o a

10

S-- >»

•*- —
' t-l

? s » .

ii aj ^ o

"3 K 5c no

11

tic £

.|8f^

12 13 14

o^

i^

$ c.j $ c.

1,120 46 1,158 25' 2, 126 38 538 30
| 1 588 08

69 55

31 301 107 00, . .

.

5 75

3,090 30 3,100 25
.5,466 80 5,996 08

I

3,637 9o! 3,798 10

3,663 25 3,268 10' 941 40, 68 OeiPaid Jan. 3, '93 2 269 74
6,931 03| 5,466 80 2,474 51 983 40 " July 11 " 2,008 89

4,150 91

4 00

2 50
71 75

3,239 20 2,883 55 3,354 20

.... 1,479 50' 1,613 40
1,289 161 1,267 57
1,052 41 1,174 65

275 81

43 50
68 00

13 751

6 75

1 50

1,738 90
1,13150
1,225 83

3,637 95| 963 I81 191 38} " Jan. 12 ". 2,674 77

3,346 20, 1,091 75; 97 84^ " before Ap'l

I

14, 1893
1,479 50 613 00
1,289 16, 500 001

1,0.52 411 520 001

5.206 29 4,647 51' .5,156 85 5,482 10; 975 51 853 15 Jan. 14, '93. ...
' 3,653 44

7,844 89i 7,302 66

2,262 50 2,248 65

2,254 45
866 50
789 11
532 41

8,188 78j 7,844 89 2,403 06' 2,172 44 Paid May, 93 3,269 39

2,245 45 2,262 50; 34130!
|

1,92120

49 25 1,412 64 1,363 90; 1,-571 251 1,412 64
1125! 1,742 60; 1,929 70 1,931 95i 1,742 60

.50 00

3,591 20
3,254 47

2,318 25
311 65

3,8.52 85 5,167 75 3,592 70
2,677 35i 2,835 831 3,254 47

2,347 42
381 15

2,331 82 1 2,318 25
347 41 1 361 65

6 50! i I
2,140 05' 2,262 85} 2,545 60 2,140 05

330 75
860 00 .

910 19
1,064 84

I

1,030 001

177 81
1 Paid Jan. 3, '93

i

101 00 " " 6 ",

i

48 05 ! 4,943 701 4,786 eOj 5,155 75! 4,943 70' 1,432 10, 721 85 Paid .Jan. 11, '93

50 50,
I

5,776 801 5,708 30 6,367 551 4,776 80 2,451 00, 1,138 40; " July 14

37 50.

9.50 31

6,801 65
1,134 16

6,442 30 7,195 15' 6,801 65 2,275 44 1,6-50 82'

1,665 43, 1,667 23 1,134 16| 587 28 i I

23

I 7,674 77 7,404 05 8,148 65 7,674 77| 2,854 44| 2,087 39lPaid Jan. 11, '93
24 901

I

1,016 10 1,059 95 1,152 51 1,016 10, 112 25 I

9 OOl 200 00: I 1,74130 1,906 25! 2,154 24' 1,94130: 794 30
24 75 1 3,460 47i 3,512 35| 3,82106 3,460 471 1,408 25
8 10

66 45

1 25
46 05
11 50
1 00

2,037 60 1,714 40; 1,858 50 2,037 60I

3,380 10' 3,036 45 3,298 30 3,330 20j

2,678 87| 2,730 90

467 25! 388 45

2,624 80' 2,678 87

419 63 467 25

1

16 85
10 25
59 85
53 80

1 1 1,681 40 1,760 401 1,789 40 1,681 40

3.629 55: 3,618 00 4,266 50 3,629 55

1

2,214 40 1,879 60: 2,04210 2,214 40|

6 00

78 00

577 80
424 901

I

660 091

22 06'

665 00

1

547 00!

425 00

142 09

116 06

Contra account.

1,081 89
882 60

2, .504 70
2,088 63

1,288 25
361 65

1,189 74
2,789 75
2,187 40

2,875 39
583 63

2,757 94
903 75

1,147 00
1,911 13
1,459 80

Pd. before May
I 1, '93 12,78924

17 89, Paid Jan. 7,
'93J

2,018 78
I

I

I
445 19

185 40 Paid Jan. 14, "93] 2,779 15
1,667 40

I 1,256 40

579 10 635 00! 686 67^ 585 10
8,6.55 30 3,289 051 3,806 20' 3,655 30
2,447 30: 2,787 96 3,061 60 2,525 38
1,266 40; 1,391 20| 1,542 50] 1,266 40

3

585 10
1,500 00 196 59 Contra account.

I 1,958 71
733 001 1,792 38
303 301 1 1 963 10
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STATEMENT OF THE

Forwarded to the Office of the Provincial Secretary of all the fees and emoluments
provision of the Revised Statutes af Ontario, 1887, chapter 114, section 100,

Office. Registrar.

Ontario . . .

.

Ottawa (C.)

Oxford

Parry Sound District

Peel

Perth, N. R
Perth, S. R
Peterborough . .

.

Prescott
Prince Edward .

Rainy River District . .

.

Renfrew
Russell

Simcoe

Stormont

Thunder Bay District
Toronto, E
Toronto, W
Victoria

.

Waterloo
Welland
Wellington, N. R
Wellington, S. & C. R.
Wentworth

York, E. &W. R.
York, N. R

John Ham Perry .

Alexander Burritt
Geo. W. Pattullo.

Thos. Kennedy' .

.

T. G. Sheppard (act-

ing R.)
D. D. Hay
Patrick Whelihan

.

B. Morrow
.John Higginson .

.

Walter McKenzie

Frank J. Apjohn
Andrew Irving .

.

.James Keays . .

.

Samuel Lount

J, C. Alguire.

J. M. Munro
Peter Ryan
Charles Lindsay

Chas. D. Barr. .

.

Isaac Master . . .

.

Jas. E. Morin . .

.

John Anderson .

N. Higinbotham
Lewis Springer .

.

John Ridout . .

.

Jas. J. Pearson.

is

9

7
19
9

9

3
26
6

26

5

25
1

1

18

13
15
11
11
10

13
9

u be
i> a

S3

2,133
1,985
3,088

589

1,387

1,730
1,009
2,140

1,087
960

2a

P u

S S

pt-l

ss

= aS

3 O..C

Z,

2,418
2,306
2,957

474

1,507

1,746
858

1,999
1,105
1,095

276! 293

1

1,726 1,5881.

784 843

1

4,226 4,585

1,049 1,089

642
6,385

7,650

1,820

2,238
2,251

1,447
1,756

4,450

779
7,742
9,852

1,974

2,509
2,335
1,421
1,625

4,791

5,764 6,892
1,293 1,198

173
25
173

15

671
62
52
155
95
316

Amount of fees receiv'd under
sub-sections 1 to 12 of section

49

33

15
45
24

378

70
45
58
213
194

45
218

i^ _* 00 05

' .-I t, 05 -

0) O O OT3

fc; O g f; O
oS.S

'o 'C +.»

•a a o

§ c.

2,916 60
2,811 3;i

4,204 85

851 35

1,944 00
2,159 90
1,183 10
2,960 55
1,558 50

1,297 72

428 70
2,480 00
1,048 72

5,891 60

1,387 15

960 80
9,626 20
11,162 90

2,455 95

167 05
584 80
336 20

168 60

210 45
202 00
78 30
374 90
105 45
155 77

S c.

397 45
284 05
638 25

337 60

363 95
349 75
220 40
607 40
230 40
164 35

15 50 92 36
408 60 189 35
11 85 317 55

702 10

229 65

224 00
1831 15

1319 85

172 50

295 50
1271 05

2571 25
1 913 10

388 50 530 85

2,999 00 276 95

3,295 45 1315 70
1,923 65
2,341 45

5,918 60

6,789 70
1,821 10

408 30
965 05

169 50, 602 25
354 25 300 50
879 78 1358 70

1342 50 1 768 15
1S5 65] 346 65
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HETJJRJ^S.—Concluded

received by the Registrars of Ontario for the year 189\), made in accordance with the

with which are contrasted receipts of the same nature in the years 1890 and 1891.

the tariff as allowed by
95 of the Registry Act.

.2'S
u

'^ § sQ C5 EC

S c.

42 50
103 35
18 00

45 25

81 95
15 25
38 05
12 50
35 00
3 25

74 60|

23 75
22 201

78 75'

10 00

8
Special Receipts.

16 75
6 75

46 75
59 15
13 50

47 00

a 3

^t

5 3^J>

o -S -2 C.2
^ 2 § g-g
§5 So g

82 30

1115

198 25
124 70 1,948 00

1,870 76

100 00

s s

9b I 10
I . be X

0)

i 11

3 t*

S c.

3,323 60 3,9.58 20 3,962 95 3,523 60; 831 39
3,783 55; 4,605 30! 4,436 45; 3,783 55 1,018 10

5,197 30 5,053 95

2 S

^ ?! S

12

S §

1,402 80

2,600 35
2,726 90
1,519 85
3 955 35
1.929 35
1,621 09

I

611 651

3,101 70
1,400 32

7,992 30j

1,799 30

1,227 35

157 06
235 06
889 80

13 14

>

S 0.

Paid Jan. 16, '93 2,535 13
" " 11 •'! 2,530 39
" " 12 "1 3,061 775,744 60 5,279 60 1,328 03

1,443 55' 1,402 80 326 65! I
I 1,076 15

2,966 35i 2,600 35 895 00|

3,088 60' 2,726 90, 1,018 80,
1,749 50; 1,519 85

1

781 35

1

4,063 501 3,955 35 1,043 00
2,127 731 1,929 35

1 386 50

2,687 20
2,826 00
1,398 95
8,903 80
1,893 77
1,776 121 1,902 491 1,621 09; 800 OO;

i

1,705 35
22 69 Paid Jan. 10, '93: 1,708 10

738 50
2,625 75
1,542 85
82109

286 60|PaidJan.l4, '93

579 85! 530 12 1 611 65

2,754
1,526

40 3,038 50 3,112 85: 1,000 00
60, 1,992 40 1,400 32, 250 00

72 60

I
I

i
I

8,229 70 8,256 761 7,992 301 3,234 93 2,246 15

i
I 1

1,773 64 2,005 50 1,799 30 i 902 90'

611 65
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ANNUAL REPORT

POULTRY ASSOCIATION OF ONTARIO.

To the Honorable the Minister of Agriculture :

Sir.—I have the honor of presenting this the Report of the nineteenth annual exhibi-
tion held by the Poultry Association of Ontario in the city of Hamilton, on January 2nd
to 6th, 1893, and enclose herewith the essays read at the annual meetiDg, together with a
copy of the minutes of said meeting and the subsequent meeting of the directors.

The principal feature of this exhibition was the marked success which attended it.

In respect to the number of the exhibits, they were ahead of any former show held by
the Association, and the quality of the birds was, I am informed, decidedly equal to, if

not slightly in advance of, last year. In many of the varieties there was a large increase,
and in others a slight decrease, leaving the total number of specimens on exhibition
1,298, besides at least 40 others which we could have had but were refused by me on
account of the lateness of making entries. This action caused some feeling at first on
the part of the delinquents and by a few others who thought it to be very arbitrary.
Yet after carefully considering the facts in connection with the practice of receiving
entries at all times, and the utter impossibility of having a well-regulated show if con^
tinned ;

and having explained to them the great possibilities of an unlimited amount of
fraud being perpetrated by doing so, all the members present decided the new course to
be the only proper one, and a resolution instructing the Secretary to continue it for the
future received unanimous support.

The number of exhibitors shows an increase of 12 per cent, over last year, many of
them being breeders showing this year for the first time. The territory covered by
our exhibitors is of large proportions, reaching as it does from the city of Montreal on
the east to the Detroit river on the west, and representing a majority of the counties
situated between these points.

These circumstances are very encouraging to us as an Association, and will no doubt
please the Department of Agriculture, proving as it does most conclusively that our
labors are not in vain, that good results are manifested throughout the entire length
and breadth of this Province, and that the annual appropriation given to us is bein<y
expended in a profitable manner and fulfilling the object for which it was wiven.

The essays read were productive of an animated discussion, and many were the use-
ful points brought out which will prove a great benefit to those who heard them. The
merits of Mr. Duft's essay were freely discussed, the members being invited to do so
and many were the kind remarks passed upon it. The writer was highly complimented
for the great care he had taken in compiling it. Most of the speakers agreed with his
ideas for housing and feeding; in a general way, but took exception to that portion relat-
ing to the coloring of white fowls by allowing them to eat yellow corn. So strojic was
the opposition to this theory that, in my opinion, we must decide him a little astiay on
this point, and that plenty of fresh air, little sunlight, clean water and surroundinog
will keep the feathers white.

"
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A member asked for the best cure for canker, and the mode of treatment. Mr.

Allan Bogue, of London, who has had over forty years' experience in poultry raising,

recommended a solution of nitrate of silver—»-45 grains to the ounce. Mode of treat-

ment : Olean the mucus from the mouth, tongue and windpipe carefully. This

will cause a bleeding, which it will be necessary to wash away thoroughly

with soft water and castile soap, then dry out the mouth with a sponge. Make a small'

swab with a piece of sponge, covering the end of handle so as not to scratch the mouth
or windpipe. Moisten the affected parts well with the solution. The first application

is sure to kill the disease, but may require two or three subsequent applications to clean

it up thoroughly. This solution is a sure cure for chicken pox, by applying it to the

affected parts in the same manner as above described.

A cure for roup was also asked for, and Mr. Wm. McNeil, of London, the largest

breeder in Canada, answered as follows : A solution of acetic-acid, sugar of lead and
powdered alum in equal parts. Mode of treatment : Press the nostrils gently until the

whole of the matter is squeezed out ; then drop ten to fifteen drops in each nostril and
work it with the fingers.

The action of the directors in offering prizes for dressed poultry was not appre-

ciated by the members as it should have been, there being very few specimens on exhi-

bition, and none of them of what is termed first quality.

It is considered by some that we are not yet ready for this, and an efiort will be

made to prepare the way by substituting therefor a class for cross-bred fowls, which will

in short time supply not only the exhibition purposes but one that, will be larger and
more suitable for table use, and a much better egg producer.

It is the intention to offer prizes for the cross-bred fowls, and also for the best

essays on subjects to be selected by the Directors ; and the advisability of inviting the

members to send in in writing any questions relajing to the poultry industry they wish

information about is to be taken up at our next meeting. By following such lines ae

these and having them fully reported through the proper medium, we are sure to be of

s^ill greater service to the younger breeders and farmers generally than we have been in

the past.

Thomas A. Browne,
London. Sec'y O. P. A.

NINETEENTH ANNUAL MEETL^G

The nineteenth annual meeting of the Poultry Association of Ontario was held in

the Royal Hotel this afternoon at 1 o'clock, the President, Mr. John Eastwood, in the

chair. Seventy-four members were present.

The President called the meeting to order, and then read the notice calling this

meeting.

The minutes of the last annual meeting, and also of the Board meetings held 8ince»

were read, and, on motion of Mr. Oldreive and Mr. Trew, were received acd adopted.

The Treasurer, Mr. Geo. G. McCormick, then read the financial report, which had
been audited, showing a balance to the credit of the Association of $151.69. On motioa
of Mr. A. Bogue the report was adopted.

4
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COMMUNICATIONS.

The following communications were then read, and dealt with as hereinunder

written :

—

From the Secretary Western Fair Board re appointing two representatives to

that Association. Liid over until election of ottioers.

From N. Awrem M.P.P., replyinor to our request re appointing Mr. A. Bogue
representative to the World's Fair, Chicago, as superintendent of the Ontario poultry

exhibit Filed.

REPORTS OF COMMITTEES.

"^ Mr. DiLwoRTH reported, as representative to the Toronto Industrial, that he had to

the best of his ability looked after the poultry interests. The show in his department
was somewhat crowded for room. A great deal had been spent in prizes and fixing up
buildings, etc., but he was pleased to say that they had always been able to meet their

expenditures.

Mr, Barber coincided with the remarks of Mr. Dilworth.

Mr. George G. McCormick reported, as representative to the Western Fair, London,

that the show at London Fair would equal anything of the kind in America ; that

the local A^so:iation had got out plans and called for tenders tor remodelling the

poultry building and submitted tl em to the Western Fair Board, who at once

adopted them and proceeded with the work, and now they have the finest poultry

building in Canada, and hoped the Industrial would follow suit.

Mr. J. H. Saunders said a few things in reference to the su:;cess of the London
Fair from the decorative standpoint. Last year he was Superintendent, and he had
requested the committee to act along this line ; and they secured the services of the park

ranger of the city, who decorated the building throughout with plants and flowers,

adding largely to its attractiveness.

Mr. John" Cole stated that as the Central Fair had not been held, therefore

there was no report.

Mr. Allax Bogue reported briefly on the committee's interview with the Hon-
orable the Minister of Agriculture in reference to the World's Fair exhibit. Mr.
Dryden had promised to do everything in his power to assist them to make a cre-

ditable showing in the poultry department.

ADDRESS BY HON. JOHN DRYDEN.

The Hon Johk Drvdek here made his appearance, and was received by a hearty

cheer from the Association. The President immediately requested Mr. Dryden to

;addre3S the meeting, which he did in a very plain but forcible manner, s tting forth

briefly the objects his department had in view, and what returns they expected

from this Association for the aid which they received from the department. He
was pleased to see such a large and representative meeting, which proved beyond a

doubt that we were a live and prosperous Association ; and, judging from the interest

manifested, he had no doubt but one of the best portions of Canada's exhibit at

the World's Fair in Chicago this year would be the poultry of Ontaro. He felt

certain that it would comra-ind a large share of notice from the visitors who attend.

This was a very important industry, one we could justly feel proud of, and one

that could do as much to raise the standing of the country as any of the live

stock industries. He did not think it necessary to remind those present that they

should see that the stock they intend to exhibit should be up to the highest notch

5
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of perfection so as to compete successfully with those from any other country.

Everything that will assist them in regard to transpsrtation and keep will be given by
the department free to the exhibitor, and he hoped to see a large display. In regard to

the annual work of the Association, he was glad to learn from the secretary that the
institution had started on a new line of action, and one that would accomplish the work
the department intended should be done by us. The position the Association should
hold is one of an educator and instructor to the young breeders and the farmers gener-
ally—a place where they could get information of a practical kind. He referred to the
preparing of essays upon the several branches of this industry upon such questions as,

What kind of fowl should the farm=^r raise ? How should we feed 1 How should we
house them ? How to doctor them 1 Invite discussion upon the essays, and in this

way you will impart to one another suggestions that will result in much good. Also
give the results of experience and experiments.

READING OF ESSAYS.

Mr. Thomas A, Duff read an essay on feeding and housing, which was well pre-

paied, and listened to with interest.

Mr. C. J. Daniels read an essay on the Derbyshire Red Cap fowl, and Mr. C. F.

Wagner one on pigeons.

Hon, Mr. Dryden requested that the gentlemen leave the papers with the Secre-

tary for publication in the annual report published by the Government.

Moved by Mr. Roach and Mr. Mitchell, that a vote of thanks be tendered to the
Hon. Minister of Agriculture for his presence and interesting discourse. Carried.

Mr. Wm. McNeil moved a resolution thinking the gentlemen who had prepared

the essays, which was carried.

Mr. George G. McCormick gave a short address on how to keep eggs and the proper

breeding for farm use.

NEXT PLACE OF MEETING.

The place for the exhibition of 189 i was the next order of business.

After three votes were taken the choice fell upon New Hamburg, which choice wa?
icadeunaniirous upon motion of Mr. McNeil, seconded by Mr. Mitchell.
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FINANCIAL STATEMENT.

John J. Mason, Treasurer, in account with the Poulti-y Association of Ontario, for

the year 1892.

Receipts.
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Mr. H. B. Donovan and Mr. Thos. A. Duff were elected auditors for another year.

Mr. George G. McCoRMrcK, of London, was elected Treasurer.

Messrs. Duff and Dilworth, Toronto, were chosen as representatives to the Indus-
trial Exhibition.

f- Mr. Geo. G. McOormick and Mr. J. H. Saunders were appointed representatives to

Western Fair, London.

Mr. P. H. Hamilton and Mr. John Cole were appointed representatives to Central
Fair, Hamilton.

There being no further business, the meeting adjourned,
,

DIRECTORS' MEETING.

Hamilton, January 5»th, 1893.

A meeting of the newly-elected directors of the Poultry Association of Ontario was
held at the close of the annual meeting, Mr. L, G. Pequeonat in the chair.

Present : Messrs. McNeil, Goebel, Trew, Dilworth, Bogue, C. Ernst, Oldreive, and
Treasurer Geo. G, McCormick.

Moved by Mr. McNeil, seconded by Mr. Oldreive, That the Secretary and Treasurer
be empowered to discount a note in lieu of the Government grant not yet due, and pay
the accounts as soon as possible. Carried.

Moved by Mr. Oldreive, seconded by Mr. Trkw, That past President Eastwood
settle the Hamilton accounts as cheaply as possible and certify to their correctness.

Carried.

Moved by Mr. Bogue, seconded by Mr. Dilworth, That Mr. Buck be empowered to

settle Mr. Graney's claim against this AasociAtion, and that the Treasurer give Mr.
Buck a cheque for $40 for that purpose. Carried.

Moved by Mr. McNeil, .seconded by Mr. Oldreive, That the Secretary's salary for

this year be $100. Carried.

Mr. Oldreive gave notice of motion that he would at the next meeting move that

the days for holding the Ontario poultry show be limited to three days.

The meeting then adjourned.

THE IMPORTANCE OF PROPER FEEDING AND PROPER HOUSING.

BY MR. THOS. A. DUFF, TORONTO.

When T was asked by our worthy secretary to contribute an essay at this meeting, I

consented to do so, but it was, I must confess, with a great deal of diffidence, because I

felt that it might seem like presumption upon my part to attempt to say anything that

might possibly prove of service to the many old and long-established fanciers and breeders

who would be here present. However, it occurred to me, notwithstanding that I have

only been personally connected with the poultry industry for about three years, that I

have perhaps been as successful a breeder and exhibitor as any fancier in the same space

of time; and in view of this fact the thought struck me that perhaps it would not We

amiss to let you know how I feed my stock and haw I havp them housed ; and also to

direct a few remarks relative to the precautions that should be taken for the winter. Of
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course it must be understood that my experience has been gained only with a variety in

the Mediterranean class, and one not as likely to take on fat as Asiatics or the larger breeds.

You will, therefore, please bear in mind that I am not in a position, nor do I attempt to

say how this system of feeding would work with the larger breeds ; but, of course, my
remarks relative to housing will, I think you will admit, apply to any and all varieties of

fowl.

In the morning I give a warm meal composed of a mixture of cornmeal, bran, shorts

and oat chop, in equal parts, fed as dry as possible, and I put with it about a tablespoon-

ful of flax seed to each pen of seven birds. At noon they get a small grain, which is

•changed every week or ten days, the principal food being wheat, buckwheat and oats.

This is raked into about five inches of washed lake sand so that the birds have to scratch

for it. At night the Black Minorcas get whole corn and the "White Minorcas wheat or

buckwheat. The reason for the distinction is my belief that corn gives all white birds a

yellow or brassy plumage. A cabbage is hung up in each pen every week, and a plentiful

supply of grit and fresh water is always before them. In addition they get daily a small

quantity of lean meat, and also a supply of ground bone which I grind with a Mann bone

cutter.

I keep seven birds in a pen 9x8, which gives over ten square feet to each bird. I do

not allow the male to remain in the pen except during the actual breeding season. The
house is kept sufficiently warm to prevent water from freezing.

Now, then, for a few remarks relative to the precautions which should be taken for

the winter. The fancier who puts things in ship shape and has everything comfortable for

his fowls on the approach of cold weather is sure to meet with success, and the one who
neglects his stock will find himself behind competitors who have started with no better

fowls nor better advantages. The idea that to begin with thoroughbred poultry, without

giving them proper care, is an assurance of profit and satisfaction is erroneous. Xeglected

stock of all kinds will deteriorate much faster than it has improved. Improvement is of

slow growth, and needs constant skill and attention, as well as good feed and proper

care to keep it up to a certain scale of excellence, and afterward to improve such points

as may need improvement to raise it to a higher standard.

The shiftless poultry breeder awaits frost, snow and blizzard before he attempts to fix

up his hennery. He begrudingly gives an hour or two to a job which requires a whole day
<Dr two to put in ordinary condition. Work done in this way is usually only half donf,

for the breeder is in a hurry to get rid of his unpleasant task—the ground bein.' frozen

and everything covered with snow. A few mild days' thaw of the snow and the inside of

the hennery becomes wet, and in this condition it will remain during winter—a fruitful

source of rheumatism and other diseases.

Is it possible that such " slip-shod "' poultryraen expect success under such conditions 1

If they do they are sadly bereft of common sense, bereft of human feelings, bereft of all

the qualities essential to success and pleasure in raising poultry. The duty of caring for

poultry in spring and summer is not so urgent and binding, because fowls having liberty

and access to gardens, fields and orchards, can procure a large share of their living, and
they can perch in an open shed without suffering from cold. If hens get their combs,

wattles and toes frozen in the early part of winter, it puts them back in laying. In fact,

severe exposure draw s on nutrition to such an extent to keep up animal heat and to repair

wastes that there is none for the formation of eggs. Every observant poultry keeper

knows that a snow storm or intensely cold day will put back a laying hen for several days

Science has demonstrated that egg production, as well as hatching, is governed by natural

temperature, whether that heat is steady in the fowl or in the surrounding atmosphere.

And when this fact is clear to every intelligent poultryman, it is strange that so many
neglect fixing up their henneries in winter.

Common sense will show that frozen parts in fowls are dead, and, while attacked to

the live flesh, will keep up a constant stinging pain, and itching and tickling sensation,

until they dropoff or are rf stored to circulation. This is caused through efforts of the

blood to circulate in the live flesh proximate to the frozen parts. It also takes time to

9
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heal after the frozen parts separate. And a hen must be in the pink of condition to begin
laying in mid-winter after such suffeiiag. Eggs are not found in bleak hen houses, neither

»re fat and sleek looking fowls found in open quarters when snow, frost, sleet and winds
find ready entrance.

After the task of fixing up and cleansing the hennery, a good plan is to separate'the

late hatched pullets from the hens, and give to each an assigned apartment, in order to

aflPord the latter every facility for laying early, as the same attention to the former would
not be productive of like results. A doz n hens in each place, means of exercise and
dusting without being cramped up

;
grit, egg shell matter, charcoal, and other article*

for the saving of feed and water, and keeping them clean and easy of access, are valuable

aids to every flock in confinement. When you have done all this, do not make the fatal

mistake of crowding too many fowls together, for as sure as you do all the work will be
in vain, besides endangering the health of the fowls. The requisites ot successful poultry

keeping are within reach of every breeder
;
they are simple, reasonable and easily adjusted

to the commonest of common sense. For

—

Said Farmer Jones, in a whining tone,
To his good old neighbor Gray

—

" I've worn my knees through to the bone,
But it ain't no use to pray.

" Your hens look twice as good as mine,
Though you don't preteni to be

A shining light in the church to shine,
And tell salvation's free.

" I've prayed the Lord a thousand times
For to make my darned hens lay ;

And why your'n beats them so and climb.
Is more than I can say."

Said Farmer Gray to his neighbor Jones,
In his easy, quiet way

—

" When praying gets mixed with lazy bones,
They don't make poultry pay.

" Your yard? are dirty and houses all.

In spite of all your prayin',
Yon may pray for eggs till the heavens fall,

If you don't clean nests to lay in.

" I mix my prayers with a little toil,

And I clean out every honse

—

And 1 work with a will and good phenyle
To scare away every louse.

" And I've discovered, though still in sin.

As sure as you are born.
That hens will thrive and profit win

If fed on good sound corn.

"So while I'm praying for hens to lay,

I do my level best

;

1 get them green food once a day,
And the Lord he does the rest.

*' It is well for to pray both night andtmurn,
As every farmer knows ;

But the place to pray for eggs and corn
Is in the house and rows.

*' You must use your hands when praying though.
If an answer you would get.

For prayer-worn knees and a lousy house
Ne'er filled egg basket yet."

10
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DERBYSHIRE RED CAP.

BY C. J. DANIELS, TORONTO.

I have taken the Red Cap as ruy subject, as I feel more at home with this variety

of fowl than any I have breJ. It is six years since I made my first importation, and they

are as gre-at favorites with me to-day as then. I will first describe the breed and then

its quality as a general utility breed.

The Male. The standard requirements are as follows : Weight, cock 7^ lb., cockerel

6 lb.

The distinguishing feature of the Red Cap, as suggested, is the rose comb which should

be of good sizp, full of small spike, standing straight on the head, tertninating at the nave
in a well-developed straight spike, and bright red. The comb of the male bird is very

much larger than that of the female.

The neck hackle of the cock should be rich dark red or golden red striped with

bluish black, back black and red, breast and tail black, saddle rich deep red striped with
bluish black, wings nut brown, legs slate color and of goad length, earlobe.s and fa:e red

The Female. Weight, hen 6J lb., pullet 5 lb. ; the ground color of the female is a
rich nut brown, each feather spangled with a bluish black spangle like a half moon ; neck
hackle laced with red, tail black and face red.

I have described their weight, plumage etc., and will now take their qua iiies. I

believe tfiera to be the greatest egg producers of all the non-setting varieties, and in every
sense of the word a general utility fowl.

I believe them to be ahead of all other varieties in production of ege^s. I am not
making any guess at this thing but would say that two years ago I took four

pullets, April hatched—no particular pullets, but just four from the fiock—and kept
them in a pen with cockei-el and kept a faithful record of eggs from these four birds, and
the average was 200 eggs each bird. The eggs are very rich, aot watery as some varieties.

It has been claimed that the Red Cap does not make a good table fowl. I claim
they are ahead of the Leghorn in flesh and in weight, as a Red Cap will weigh from 2 to

2^ lb. more than a Leghorn. On Christmas day we had a White Plymouth Rock cock>-

erel as our turkey ; last Sunday we had a Red Cap cockerel. Without any comment on
my part my wife asked what breed this was, as it was far better eating than the last one
we had. As the old saying is, " the proof of the pudding is in the eating," I think the
same will apply to the eating of poultry. I often have people say to me " What terrible

combs, don't they get badly frozen in winter '] " I have never had a comb of a Red Cap
frozen yet. Again, the objection has been raised that they are not a good farmers' fowl,

as hawks would bother them as the fowl would not be able to see on account of their

large combs. This can easily be remedied by taking oft" the male's comb ; I have done it

and got just as vigorous stock.

In conclusion I wish to say that the Red Cap will not thrive on a damp heavy soil,

but on a good, dry sandy soil they thrive splendidly. The females are very active and
great foragers I forgot to mention that the Red (Jap is of English origin. I believe

there are two .distinct kinds—the Derbyshire and the Yorkshire. My experience has has
been with the Derbyshire.

PIGEONS.

BY C. F. WAGNER, TORONTO.

It atiords me much pleasure to have an opportunity of bringing pigeon culture to
your notice.

Pigeons are, as a rule, looked upon by non-breeders at large as a mere play toy for
boys ; but I am pleased to say the perfection they have acquired is owing to the long-life

study of many an old man. Yet they are not perfected,

11
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First, we will consider them for market purposes only. Common pigeons usually found
around the barn-yard are worth from 30 to 40 cents per pair. One pair will cost about
50 cents per year to keep. They will breed on an average eight pairs of young in one
year. So if a man were to breed 50 pairs he would have at the end of the season about
400 pairs which would sell on an average of 35 cents per pair and would bring him a
profit of $115 per year. They would require but little attention when let fly, as they
forage for themselves.

If our farmers were to piy more attention to pigeon culture it wjuld soon show itself

as a very profitable business. Suppose they were to cross a Dragoon with a Runt they
would have pigeons nearly the size of a chicken ; their flesh would be much tenderer, there
would be neirly as much meat on them, and they would command double the price of the

present barn-yard pigeon

Secondly, we will consider them as a hobby and for show purpose. Take the Eng-
lish Carrier

;
just look at him with his long thick neck, parallel skull, long thick beak, with

plenty of wattle well developed, large circular eye wattles and fiery eyes. What a nobU
looking bird he is. He stands among fancy pigeDns as the game cock does among the
fowls. The English Carrier is considered the king of the pigeon tribe. He is not used
an a messenger pigeon, but for show purposes only. Take the Pouter. What a fine look-

ing bird he is, with his loag stocking booted limbs, slender girth and large crop blown full

of air. How proud he struts about the loft and makes himself known to all comers, for

he loves to show his great blowing powers. These birds range from $5 up to $200 each,

and even more sometimes. They eat about ^ of a cent's worth of feed every day, which is

H very small item, considering the price they bring.

it is cheaper and more profitable to pay a fair price for a pair of pigeons which will

p-oduce good stock than it is to buy birds at a low figure which will only breed young
that bring small prices.

Take the Fantail in its perfection. How beautiful a bird it is with its broad, flat,

circular tail and its nervous action. It totters about on tip-toes so proudly, as though it

would like to flirt with everyone. It has many admirers. Good birds bring very high
prices, some as high as $100 each. It pays to breed the best for they don't eat any more
than the poorer ones.

Jacobines are also very pretty pigeons. They remind one of the ladies in the winter
time with the high fur collers around their necks ; but these favorite b'rds when good in

quality have their heads completely hurried in the long feath'^ring of rhe head, which is

called the h>od. The mane is the feathering which forms a curved line at back of the

neck from the back to the top of the kead, which reminds one of the well-arched neck of

a high bred horse. The chain is the feathering in front, which extends from top of the

head down the breast, fitting closely in front, leaving no open space from the bottom up
to the throat. Fancy pigeons draw great crowds, as a rule, to the shows and are much
admired by everyone.

Th rdly and lastly, we will consider the Homing pigeons. They are becoming very valu-

alile as messengers along our frontier, and not only that, but for household purposes, too.

Tliey a-e a distinct breed from the Eaglish Carrier. When a man leaves home and
wishes to send a message to his wife he can take a pigeon along with him and attach the

note to its tail feathers and let it fly. It is customery to roll the note up and slide it

into a goose quill and then tie both ends firmly underneath one of the tail feathers where
it remains until the bird arrives home. Homing pigeons have been flown in American
distnnces of 1,000 and 1,200 miles at one stretch. Two years ago there were two
m-^ssa^es seat from the Mayor of Guelph to Lord and Lidy Lxnsdowne. at Toronto
Industrial Exhibition. After the birds had done their duty, they were named by their

Exc;el'encie8—one Cordon and the other Ishbelle. These birds happened to be owned by
yonr humble servant.

12
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ANNUAL REPORT

OF THE

EASTERN ONTARIO POULTRY AND PET STOCK ASSOCIATION

To the Honorable the Minister of Agriculture :

Sir,—I have ihe honor of forwarding to you the report of the Eastern Ontario
Poultry and Pet Stock Association for the year 1892, and also of our Annual Exhibition,
which was held in January, 1893. There were held during the year meetings on the first

Monday of each month, with the exception of July and August, all of which were well
attended. At these meetings, after the general routine business, discussions usually took
place on general topics relating to poultry culture, the members giving their experience
as to feeding young and old chickens, artificial incubation, number of chickens hatched
number of eggs laid, etc. Great interest was taken in these discusi^ions, and much infor-
mation gained by the members. The Annual Exhibition was held from January 31st to
February 3rd, in the By Ward Market Hall, Ottawa. As stated in my last report, ihe^
hall itself is well suited for a poultry show, but being some distance from the nrinoipal
part of the city, it was not well attended, which accounts for the small amount of door
receipts. It was the intention of the Association to have held a l>ench show of dof^s in
connection with the poultry show, if the use of the drill hall could have been obtained
for the purpose, as it was thought the two combined would draw a large attendance, but
unfortunately, the drill hall could not be obtained. The entries were much lar<^er than
last year, especially in the pigeon department, which was acr ounted for by the fact that
the Association gave prizes for single birds instead of the old style of piirs, and also pro-
vided coops, which in former years had to be supplied by exhibitors themselves. These
eoops were only cheap temporary ones, made of rough lumber, with wire fronts and lath
backs, but served the purpose very well. Next year, however, the Association exp^Gts
to have wire coops for pigeons, and have instructed the Secretary to procure sara,>les
from England. The entries in fowls were also larger than last year. The exhibits of
Games, Golden, Silver and White Wyandottes, Birred and White Plymouth Rocks and
all varieties of Bantams were especially large and tine, while the Leghorns and all varie-
ties of Cochins were unusually small

; other varieties were about the same as last v^ar.
The judges were I. K Felch, of Natick, Mass., for fowls, and James Lumsden, of Mon-
treal, for pigeftns, both of whom gave satisfaction. The judging of fowls was don« bv
the use of the score card, and all birds not disqualitied were scored; there is quite a
little dissatisfaction in this way of judging, and many exhibitors prefer the old m'-chod
of judging by comparison. It is a great pleasure to be able to state that the exhibitors
in general were well satisfied with the show, and those from a distance expressed them-
selves as such, and especially at receiving their prize money before leaviii<r for hom*^.
Our Association pays prize money in full before the close of the show, and" we see no
reason why this should not be done by all associations.

During the Exhib tion an informal meeting was held in the office of the Secretary
at which several matters of interest were discussed, one being the advisability of holding
meetings in the evenings during the Exhibition, a*, which each breeder should explairi
his method of treating fowls and the remedies applied to cure them of their various
vices; also system adopted in raising birds for maik-^table and dom*^stic purposes. A
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discussion also took place as to the relative merits of raising chicks by artificial means,
and as to the percentage of birds hatched and raised in that way as compared with tlie

natural way—the hen. A discussion also took place as to the advisability of having the
poultry at the Experimental Farm exhibited in order that their standing as compared
with other exhibits might be determined. A list of membeis and officers, and also the
financial statement was sent to your Department a short time ago.

I have the honor to bp, Sir,

Your obedient servant,

ALFRED GEDDES,
Secretary.

Ottawa.

FINANOIAL STATEMENT.

P. G, Keyes, Treasurer, in account with the Eastern Ontario Poultry and Pet Stock
Association, for the year ending September 30, 1392.

Receipts.
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ANNUAL REPORT

OF THE

ONTARIO BEE-KEEPERS' ASSOCIATION.

To the HoTiorable the Minister of Agriculture :

Sir,—I hare the honor to submit for your approval the Annual Report of the

Ontario Bee-keepers' Association for 1892. A report of the proceedings of the annual

meeting held at Walkerton, together with the audited statement of receipts and expendi-

tures, is submitted herewith.

The President's address, the papers read and the discussions thereon, included in the

report, will, it is hoped, be found of interest and profit to those engaged in bee-keeping.

I have pleasure in reporting an increase of over fifty in the membership, and an

increase of two in the number of affiliated societies, there being now ten instead of eight

—the number in 1891.

I have the honor to be, Sir,

Your obedient servant,

S. CORNEIL,
Secretary.
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OFFICERS FOR 1893.

President F. A. Gemmell Stratford.

Vice-President Abner Picket Nassagaweya.

Secretary S. Corneil Lindsay.

Treasurer Martin Emigh Holbrook.

Directors :

Division No. 1.—W. Brown, Ohard.
" 2.—J. K. Darling, Almonte.
"

3.—M. B. Holmes, Athens.
" 4.—A. Pringle, Selby.

" 5.—S. Corneil, Lindsay.

" 6.—W. CousB, Styeetsville.

" 7.—D. Chalmers, Poole.

" 8.—F. A. Rose, Balmoral.

" 9.—J. B. Hall, Woodstock,
" 10.—R. McKnight, Owen Sound.
" n.

—

John Myers, Stratford.

" 12.—E. A. Jones, Kertcli.

" 13.—R. H. Smith, Bracebridge.

Auditors :

R. F. Whiteside . .

.

Thomas J. Webster

Little Britain.

.... Oakwood,

Foul Brood Inspectors.

Wm. McEvoy, Inspector

S. Bray, Sub-Inspector.

.

Woodbum.

, . . Alliston.
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ANMUAL MEETING

OF THE

ONTARIO BEE-KEEPERS' ASSOCIATION.

ANNUAL MEETING.

The thirteenth annual meeting of the Ontario Bee-keepers' Association was keld in

the chamber of the County Council, Walkerton, on Tuesday, Wednesday and Thursday,

10th, 11th and 12th of January, 1893. A large attendance of members was present, among
whom were : F, A. Gemmell, Stratford, president ; W. Couse, Streetsville, secretary ; R.

McKnight, Owen Sound ; G, T. Somers, editor Canadian Bee Journal, Beeton ; Martin

Emigh, Holbrook ; S. Corneil, Lindsay ; J. B. Hall, Woodstock : W. McEvoy, Wood-
barn ; J. B. Aches, Poplar Hill ; S. T. Pettit, Belmont : Dr. Duncan, Embro ; D. Chal-

mers, Poole ; John Myers, Stratford : W. J. Brown, Chard ; F. A. Eoe, Belmore

;

J. K. Darling, Almonte; E. A. Jones, Kertch ; J. Alpaugh, St. Thomas; A. Picket,

Nassagaweya ; W, A. Chrysler, Chatham ; C. Edmonson, Brantford ; Aaron Shantz,

Haysville, and A. E. Sherrington, Archie Tolton, F. X. Ernst, Abraham Rowand, Jonn
Harkley and Andrew Rowand, all of Walkerton.

President Gemmell having taken the chair, the reading of the minutes of the last

meeting was proceeded with, after which Mayor Klein was introduced, and expressed his

pleasure in welcoming to Walkerton the Jatario Bae-keepers' AssDciation.

A vote of thanks to his worship the Mayor having been passed, it was moved by

J. B. Hall, seconded by S. T. Pettit, that each person sending extracted honey to Chicago

be requested to send a part of it granulated and in glass. Carried.

Moved by S. T. Pettit, seconded by M. B. Holmes, " That the term linden,

instead of basswood, be used for naming honey when exhibited at Chicago."

The meeting then adjourned till 7.30 p.m.

QUESTION BOX.

The following questions were read by the Secretary :

Why Bees Sting About the Eye.

Q. Why do bees so frequently sting about the eye when annoyed ?

The reason given was that the quick movements of the eye attracted them.
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ExTBACTixG Honey and Swarming.

Q. How can an apiary run for extracted honey be managed so as to prevent swarm

>

ing?

Mr. Aches would shade and give plenty of room.

Mr. CoRNEiL : Extract the honey clean every day.

Mr. Hutchinson : The matter may be summed up thus : Plenty of room for storing
honey and plenty of room for the queen to lay will prevent it.

Mr. Darling : In regard to second swarms, I find that even when the queen cells

are all destroyed the bees will sometimes swarm.

Shading Hives in Summer.

Q. What is the best method of shading hives in summer 1

Mr. Aches : I consider that fruit trees are quite a good shade.

Mr. CoRNEiL : I have had my bees shaded by fruit trees for some years, but latterly

I have been moving the hives to places where they will get more sunshine. I find that
bees under dense shade do not build up in spring as rapidly as those in the sunshine.
Besides it is a nuisance to be striking one's head against the limbs, or tearing one's veil.

No more bees under fruit trees for me.

Mr. Aches : Weak colonies in the shade will not build up as quickly.

Mr. E. A. Jones : Colonies left exposed to the sun give the best result.

Mr. McKnight : The castor-oil plant makes a good temporary shade—much better
than the sunflower.

Dr. Duncan : A board placed over the line so that there will be an open space
between the two makes a good shade.

Mr. Ohalmers : I raise the board covers of my hives so that the air can circulate

freely.

Mr. Picket : I would shade moderately, except where colonies are weak ; such
colonies are better exposed to the sun.

Mr. S. T. Pettit : I find that the shade of fruit trees retards swarming.

Proper Temperature for Hives.

Q. What is the proper temperature to have hives in ?

Mr. CoRNEiL : When brood-rearing is going on vigorously the temperature inside

the hive is about 95'^.

Mr. J. K. Darling : I find the hives keep much cooler when the ground is

covered with grass and the hives are raised a few inches above the ground.

The Height of Hives Above Ground.

Q. What is the proper height to have hives raised from the ground ?

Ml'. John Myers : Six inches is about the proper height. I have an apiary without
any trees. I use boards for shade.

Building Worker Comb Only.

Q. How can we get our bees to build worker comb only 1

Mr. W. Z. Hutchinson : If a colony is headed by a young queen a large proportion
of the comb built will have worker cells. Second and third swarms build worker comb
only.

6
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Mr. Shbrrington : I have succeeded in getting worker comb only by using full sheeta

of foundation.

Mr. J. B. Hall : It can be got by giving room above for storing and starters for

brood combs below.

Mr. S. T. Pettit : I have had more pollen in the sections when using starters in the

brood frames than when using full sheets of foundation.

Mr. S. OoRXEiL : When following the plan of hiving swarms in a few frames with

starters, as advocated by Mr. Hutchinson some years ago, 1 got pollen in the sections

and a very large percentage of drone comb below ; besides the swarms would not stay in

the hive.s. I would recommend nearly full sheets of foundation.

Mr. J. B. Hall : When I hive swarms and starters in the brood frames I wait three

days before putting on the sections in order to prevent the bees from storing pollen in

them.

Mr. W. Z HuTCHiKSOy : By using starters only in the brood frames there will

likely be trouble with the bees swarming out.

FIRST DAY—EVENING SESSION.

The Association resumed business at eight o'clock, when the President, Mr. F. A^.

Gemmell, read the following address :

THE PRESIDENT'S ADDRESS.

The President's address, as a matter of course, is a thing that is looked for at all, or

nearly all, organized association meetings. True, their general make-up differs widely,

in many instances does not embrace all that properly belongs to such an address
;

and this being my initial one, will doubtless be found no exception to the above. There-

fore I trust any apparent inconsistencies or flagrant omissions will be received with due
consideration. While regretting the small representation of ladies present, I am, never-

theless, gratified at the large number of apiarists here assembled. This, howerer, was
what I expected, as I know from past experience that Bruce and its adjoining counties

contain many enthusiastic and enterprising bee-keepers. Having resided within a few
miles of Walkerton, its county town, for about ten years, I know whereof I speak.

It has, nevertheless, occurred to me that the suggestion made by myself some little

time since, to the efiect that advertising in the local papers, as well as in The Canadian
Bee Journal, has helped in a measure to bring out some who had no other means of

knowing the date of such meeting. In fact, it appears to me, our past gatherings have
lacked numbers, and consequently suffered from want of enthusiasm on this very account.

Having said this much by way of introduction, I will pass on to some of the more
important matters my address is supposed to touch upon in connection with the pursuit.

Therefore I may state that it is quite a bonanza to myself as also to a large majority of

bee-keepers, especially in the western portion of the province, that, notwithstanding our

grave fears of another poor season, on account of the late backward spring, our hopes
have been more than realized in having a crop above the average ; and indeed in some of

the more favored localities, we have had about the best season ever remembered, thereby

to some extent reassuring those who have of late been concluding that successful apicul

ture was going to become—what we soon hope to see the McKinley bill—a thing of the

past.

I must confess, however, that in numerous instances difficulties have presented them-

selves, and it did really seem to me that the honey producer of the future was not only to

a great lover of his calling, but, in addition, one who must be possessed of considerablft

resolution and perseverance to continue it, as no sooner has one obstacle been disposed ot
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than others have presented themselves. Hence, after securing the much-needed legisla-

tion in regard to foul brood, the spraying of fruit trees, etc., we now stand face to face
with others. Yes, plain sailing, it appears, does not yet seem to be our good fortune,
and our united efforts must still continue the good work of suggesting the best means
with which to deal with poor prices, the expected honey misrepresentation, and lastly, the
most serious of all, the comb sugar-honey fraud.

Now, gentlemen, it is not my intention to enlarge upon these topics here. These I
shall leave for other and wiser heads to wrestle with ; suffice it to say, for the present,
that in regard to the first, I think many of the bee-keepers are in a great measure to
blame for the present state of affairs, the result principally of too great anxiety to dispose
of the crop in the early part of the season, under the impression that it would be a drug
on the market. An instance has been brought under my notice in which a producer
disposed of several thousand pounds of Al extracted honey at about five and a half cents
per pound, and a quantity of the dark article at a trifle over one and a half cents per
pound. As to the remedy in such cases, it is rather difficult to suggest one ; at the same
time, I think the suggestion made by Mr. Holtermann that honey should by some means be
quoted regularly in the market reports the same as butter, eggs and other products,
and thus be brought constantly and more prominently before the public.

The adulterated extracted honey misrepresentation, which rather unfortunately has
crept into one of our most widely circulated family newspapers, through the rather indis-

creet article furnished by my friend, Rev, W. F. Clarke, over the non de plume of Linden-
bank, is one that seemed of such a serious character that I cannot pass it unnoticed

,

believing as I do that little of any such is sold in Canada, and this certainly not by
producers, the low price of the article not favoring such a practice. The last grievance
already mentioned, viz. : the sugar comb honey fraud, had its origin in the neighboring
republic of Uncle Sam, and first saw the light of day in The Review, published at Flint.
Mich., by my friend, W. Z. Hutchinson ; but as this gentleman is present with us I shall
not attempt any explanation in regard to it, knowing all will be pleased to more fully
learn his views and assist in devising a remedy. As I understand, no one is more
anxious than himself to see it corrected, I will, under the circumstances, only add that I
regret its appearance at present, in the hope that a return of good crops would have
silenced forever such a proposition or suggestion, and further, that many of the local or
county associations have deemed all the matters referred to of such vital importance to
the welfare of our fast-growing industry as to pass resolutions and appoint delegates to
bring them prominently before this Association with a view of securing such stringent
legislation as may be thought beneficial and advisable in order to prohibit the production,
manufacture, importation or sale of any or all of them. Among the local associations I
might mention Oxford County, which I believe took the first step, as it generally does in
such matters, followed by Penh, Listowel and Middlesex. There were no doubt others

;

but I mention these particularly on account of having attended all of them. "Whatever
action therefore is taken, if any, it seems to me that it would appear with much better grace
coming from the bee-keepers themselves at a time when such reports are in their infancy,
instead of waiting until the public look so distrustfully on us that we, as a last resort and
possibly when too late, commence doing what should have been done before.

As this paper is now considerably longer than I at first anticipated it would be, I
will, iti as brief a manner as possible, touch on a few other subjects. As, however, I am
not certain that the manner of affiliation with the North American Association will be
discussed at this meeting, I am prompted in the event of its being so to say that I hope,
after all has been said and done, we will, as Canadian bee-keepers, as far as possible,

dispense with any personal feelings and continue our fraternal good-will towards our
American brothers, to many of whom we owe much of our knowledge of apiculture. As
I know from correspondence with some of the officers that the desire is prevalent in so
lar as they are concerned that any barrier at present existing between us may be removed,
I trust this condition may soon be brought about.

As to the very important matter of sending our honey to Chicago, it would be almost
out of place on my part to say anything thereon, as most of you, if not all, are already

aware that Mr. Allen Pringle, late president of this Association, has been appointed to

8
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that charge and will give you all the necessary information. No one, I am sure, could

be more fitted for the position, consequently 1 will say nothing more concerning him or

bis work.

1 suppose it would, on the other hand, look a little singular were I not, before

concluding, to refer to what has been done re.specting foul brood, as most of you are doubt-

less aware of the great interest I have always taken in regard to it from its first

agitation until the present time. I may, therefore, here mention that at the request of

Mr. Holtermann, who is the secretary of the Ontario Agricultural and Experimental

Union, I, in company with Mr. William McEvoy, our official foul brood Inspector, and
Mr. Abner Picket, the Vice-president of this Association, attended a meeting at

Guelph Agricultural College on the 22nd DecemVjer last in order to hear a paper by Mr.
J. J. Mackenzie, of Toronto, on this plague from a scientific standpoint, and am therefore

pleased to be able to inform you that while the professor and Mr. McEvoy may not agree

as to its origin, still so little difference exists regarding it otherwise that 1 conclude I am
quite safe in saying that our Inspector is to all intents and purposes sufficiently scientific

to treat the disease in a practical and successful manner, and more eff'ectively than anyone
else has yet done. I learn also that Mr. Mackenzie intends during the coming season of

1893, to still further carry on other experiments of importance to the pursuit, and these

will also be given the public in due course. I need add nothing more than to say that,

unlike my worthy predecessor, Mr. Pringle, who was not only amazed at the extent of

the disease, I, on the other hand, was prepared for all, yea, even more, than it has been
the duty of the Inspector to reveal ; and in this, I regret to say, I have not been disap-

pointed. I therefore need only further assure you that Mr. McEvoy has done efficient

work during the past season, and I trust our hopes may soon be realized in that little, if

any, of the scourge may be found a menace to the pursuit, which, when compared with
all the other evils, surpasses them all.

While thanking those who were kind enough to place me in the position I now
occupy, I may say that I have endeavored to honestly carry out the duties entrusted to

me, and especially in regard to faithfully instructing the Inspector when and where to

proceed on his duties, a thing by the way I think my predecessor knows is not so easily

and satisfactorily done in all casps. Finally, should this paper prove of value in assisting

those present in overcoming some of the difficulties referred to, I shall feel amply repaid

for the attention you have given me, and will only add that I trust you may all have a

prosperous season during the coming summer of 1893.

Moved by Mr. E. A. Jones, seconded by Mr. S. T. Pettit, that the thanks of this

Association be tendered the President for his address. Carried.

HOW I PREPARE BEES FOR WINTER AND CARE FOR THEM IN
SPRING.

Mr. Wm. McE,voy read the following paper :

With me, the main and most important part of the work is done in the honey
season. I keep every colony very strong in bees, and some days before the honey season

closes I stop taking honey, so as to have the combs in the top storeys sealed over nicely

for winter stores. Then, about the first of October, I remove the top storeys with their

sealed combs to a room arranged for the purpose. I then remove the combs out of every

brood chamber and then bring out the sealed combs that I took out of the top storeys

and place six of them in each brood chamber, with division boards on each side of them.

Then, about the middle of October I pack each colony in a winter case on the summer
stand, with four inches of leaves on each side and six inches on top. Before packing I

put in a bridge which has an entrance in it three-eighths scant by three inches, and I

never let the entrance get blocked up with snow in winter. When packing I always take

the covers off the brood chambers and put the leaves on the cloth that covers the frames,

and then place the lid or cover of the hive on top of the leaves. By having the leaves

9
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between the bees and hive lids the heat will be kept in, all dampness will escape and

then the brood chambers will be kept dry at all times. In warm evenings in spring I

take out the division boards and give each colony its full set of combs. The combs that

I put in in spi'ing will have more or less honey in them. I then let every colony alone

until the fruit bloom is over, unless the weather has been unfavorable during fruit bloom.

Between fruit bloom and clover I see that there is plenty of unsealed honey in the combs ,'

if not, I feed in the evenings until there is, because the larva? is never as well fed when all

the unsealed stores are used up. In favorable weather the bees will gather abundance from

fruit bloom and dandelions to feed the brood well and keep a large quantity ot unsealed

honey on hand. Then, right in the middle of it all, we sometimes get a frost followed by

rainy weather, which cuts off the honey flow so suddenly that the bees have to use up the

unsealed stores at once to feed the larvae. Then, when the unsealed is used up and no

honey coming in, and with a large quantity of larvie to feed, the bees will not at such

times uncap the sealed stores fast enough to keep pace with the large amount of larvae

that needs feeding. Then, if the weather keeps backward after that, so that the bees get

little or no honey, they will begin to drag out some of the larvae ; and a little later on we-

will find dead brood (starved brood). The larvae that is lost at such times is the very

life blood of the honey business. I always save over plenty of honey in the combs for

spring, and then, between fruit bloom and clover, if the sr ason is unfavorable, I go to-

work in the evenings and fairly boom the colonies. I do not disturb or feed any colonies

in early spring. About the first of June I unpack my bees and store the leaves away in a.

building until fall. After the packing is taken out I raise the winter case up half an

inch in front and then keep these winter cases on all summer to shade the colonies from

the great heat that we sometimes get from the sun in summer. I have wintered all my
bees in these cases since 1875, with the exception of some colonies that I put in a good

cellar to-test which was the best place to winter. I prize the winter cases very much, a&

they are very valuable for guarding the bees against the winter frosts and summer sun.

With strong colonies crowded on six combs of early, well ripened, sealed stores of the

best quality, and well packed with leaves on the summer stands, I can bring all colonies,

into spring booming in bees, unless some one gets queenless.

Mr. S. OoRNEiL : Do you put the covers of the hives directly on the leaves without

any space between %

Mr. McEvoY : I do and I find no bad results. I prefer leaves to any other material.

Mr. John Myers : How do you prevent the leaves from dropping dowu into the-

hives when you use so few frames ?

Mr. McEvoY : The two division boards so nearly fill up the space, that there is no-

trouble from the leaves dropping down.

Mr. S. CORNEIL described an experiment which he made some years ago, the result of

which showed that the heat from the bees will pass oS through a solid board much more-

rapidly than through a quilt of wool.

Mr. J. Myers asked Mr. Corneil if painting the board would prevent the heat fronk

escaping.

Mr. OoRNEiL answered that it would not. He said that of course if warm packings

such as wool or leaves, were placed over the board the heat would be retained.

The question then became one of upward or lower ventilation, and bees can be-

wintered well with either one.

Mr. J. Alpaugh : I put the lids close down on the leaves when using them, to-

prevent draft from occurring.

Mr. R. McKnight : I leave my bees in ten combs for winter, and when packing

find properly dried sawdust preferable to leaves.

Mr. J. Myers : I wish to ask Mr. McEvoy how long it takes the bees to make

room for breeding by consuming the stores out of combs entirely filled and sealed ?

Mr. McEv OY : There would be room about the middle of January when on six

combs.

10
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Dr. Duncan : The material which is the best non-conductor of heat makes the

best packing for winter.

Several members recommended cork dust for packing.

Mr. W. McEvoY : I prefer clover honey for winter stores.

Mr. S. OoRNEiL : If our total crop only averages from 50 to 75 lb., 30 lb. for

each colony out of our very choicest honey for market, makes a big hole in what
we have to sell at the highest price. In the fall previous to the terrible winter of

1881-2, I helped fa neighbor to purchase and bring home eleven hives which had
stored a considerable quantity of buckwheat honey. He packed them with oat hulls in

a clamp outside, and everyone came th -ough in good condition. Olover honey is good
for winter stores, but I am not afraid of buckwheat honey, and at present it is not good
for much else. In finishing up my winter preparations last fall, I put straw under about
half of my outside cases to retain the heat and neglected to do the same with the recuain-

der, which I now regret.

Mr. S. T. Pettit : T think packing under the hives little benefit.

Mr. J. Alpaugh : I use packing under the hives and approve of it.

Mr. S. CoRNEiL : I have my frames raised two inches above the bottom board to

give my bees a breathing space. In my early bee-keeping days, I purchased 8100 worth
of bees in the fall in box hives. The bee-keeper from whom I purchased told me he
always wintered s:ifely by placing his hives in the cellar, and raising them up an inch or

so by placing blocks under the corners. He also left one of the holes in the top open.

I had read a short time before a paper by Prof. Cook on " Insect Respiration." In
this paper the professor said that bees in winter hybernated so that they were just on the
•'dead line," and required no ventilation. After reading this article I thought I knew
more about the ventilation for bees than the box hive bee-keeper. The box hives had
only a very small triangular fly hole for ventilation and I gave them no more. In
spring eight were dead, and the remaining two died before June. I had other hives
in the same cellar, with better ventilation, and they came through well. The bee-keeper
from whom I purchased had thirty-two left, and he did not lose a single one. My bees
died from the effects of their own breath.

QUESTION DRAWER.

The following questions were asked :

Clearing Snow from Entrances to Hives.

Q Should the entrance of the hives be kept clear of snow in winter to allow free
ventilation 1

Mr. W. McEvoY : I would keep them clear.

Mr. R. McKnight : I would clear away the snow if there was a crust on it. If
there was no crust I would not be alarmed about the bees not getting plenty of air.

Mr. J, E. Frith : I would winter indoors as I consider it generally better.

Mr. R. McKnight preferred wintering indoors, as there is a great saving in stores
by so doing.

Mr. W. Z. Hutchinson : I prefer wintering indoors in a cold locality, but if I were
in a fairly warm locality I would prefer wintering outside.

Mr. Martin Emigh : I prefer cellar wintering.

Mr. S. T. Pettit : I do not approve of upward ventilation in hives in winter. I
have my covers sealed down closely.
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Am Passing Through Frozen Earth.

Q. If bees were wintered in clamps covered with earth and the earth became frozen,

would air pass through the frozen earth 1

Mr. CoRNEiL answered that in the northern portions of this continent the inhabi-

tants lived in what are called " igloos," built by setting up large blocks of ice, and
closing the joints up by pouring water over the ice until the house is perfectly close.

But it is found that when there is a strong wind the flame of the oil lamp is visibly

affected by the air which is driven through the solid wall of ice. There is no doubt
whatever that air will pass through frozen ground.

DIKECTORS' REPORT.

To the Members of the Ontario Bee-keeper's Association :

Your directors beg leave to submit the following report

:

During the year there have been two meetings of the board, the first one immedi-
ately after the last annual meeting at London, and the latter at Walkerton to-day, the

10th January. At the former the different officers and delegates were appointed. The
matter of premium to members was discussed, and it was decided that the Canadian
Bee Journal should be given to the members of the Association, unless they desired the

book "The Honey Bee."

The matter of grants to affiliated societies was discussed, when it was decided to

appropriate two hundred dollars to the affiliated societies, but that no one society was to

receive over twenty dollars.

Mr. Allen Pringle was appointed a delegate to the Central Farmers' Institute.

Mr. J. B Aches and J. B. Hall delegates to the Western Fair Association at London.
Mr. Gemmell and Mr. McKnight delegates to the Toronto Industrial Exhibition

Association.

Messrs. Pringle, Gemmell and E. D. Smith were appointed a committee to meet the

Minister of Agriculture in regard to getting legislation to prevent the spraying of fruit

trees in bloom to the detriment of bees, which is at a time or season that is of no benefit

to the fruit.

Messrs. McKnight, Cornell and J. B. Hall a committee to consult the Minister of

Agriculture at Toronto in regard to the management of the grant or expenses of the foul

bood Inspectors and to apply for a similar grant as last year.

Mr. Pringle and the secretary were appointed a printing committee.

At a meeting to-day the board discussed all bills due and passed them to be paid.

It was moved by S. Corneil and seconded by J. B. Aches, " That in the opinion

of this board it is desirable that the report of the foul brood inspector to this Associ-

ation should include in detail the names of and location of the owners of apiaries visited

and their condition."

A resolution was passed that the President instruct the foul brood inspector to dis-

infect his person as required by statue after inspecting foul brood apiaries.

We are pleased to report a considerable increase in the membership, there being two
hundred and thirty-one members.

There has also been an increase in the affiliated societies over last year, there now
being ten with a total membership of about 200.

The affiliated societies have not reported as fully as desirable, and the board must
insist upon full reports from all such societies.

W. COUSE,
Secretary.

Walkerton, Jan. 10. 1893.
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AUDITORS' REPORT.

Financial statement of the Ontario Bee-keepers' Association for the year ending January 10, 1893 ;

Receipts.

Cash on hand from previous year $29 86
Members' fees 231 00
Leaislative grant 500 00
Affiliated Societies' fees , 50 00

$810 8&

Expenditure.

Grants to Affiliated Societies $200 00
" Industrial Fair and Western Fair 35 00

Officers' salaries 75 00
Directors' fees and expenses : 239 63
Periodicals for members and printing 125 00
Miscellaneous 29 96
Representative delegates' expenses 54 25
Services from late treasurer for six years 50 00

$808 84

Balance $2 02

Examined and found correct this 10th day of January, 1893.

J. B. Ritchie, ) . ..^

Arch. Tolton; /
^^^itors.

SECOND DAY—MORNING SESSION.

The meetine; was called to order by the President.

The Secretary read the reports of the affiliated societies.

After some discussion, it was moved by Jas. E. Frith, and seconded by J. B. Hall,.
that the Secretary be requested to prepare a new blank form for the financial statement,
adding two columns to the form at present in use. Carried.

WHY IS IT?

Mr. J. K. Darling read the following paper :

Mr President, ladies and gentlemen,—When requested by the Secretary to prepare
a paper for this meeting I did not know what to say in reply. My experience is not
sufficient to warrant me in choosing a subject relating to apiculture and treating it

as it ought to be treated. I thought I could not do better than note a few of the
difficulties that I have met from time to time, some of which I have partly well over-
come, while others remain as obstinate as ever. The object of this paper is not to show
what little I know about bee-keeping, but rather to string together a few of the diffi-

culties that are more or less annoying to the majority of bee-keepers, especially those
who have not had experience enough to help themselves over these sand bars in the
stream they have decided to float upon. I say " help themselves," for it is when a
man is not able to help himself and has to depend upon the information he gets from
the books and periodicals devoted to apiculture that his real troubles begin.

Why is it that the instruction given in this manner so often proves partially if

not wholly useless to the novice who is trying to carve his way as a bee-keeper ?

13
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Why is it that men like E. R France aver that they can reduce swarming to a

minimum and obtain large crops of honey by caging or removing the queen for a time

during the honey flow 1 Whilst, if this plan was tried on by a novice, nine times out

of ten he would have not only no swarms, but also a lot of sulky bees that would do

nothing for him or themselves either, and would ball their queen when returned or

when let loose if she had been caged on top of the frames.

Why is it that others, like G. M. Doolittle (a very great misnomer, I think),

declare that there is no way that they can get as good crops as by natural swam.ing 1

Yet, if a novice tries to follow this plan, he would be likely to have more swarms than

honey.

Why is it that the majority of writers advise keeping the queens doing their level

best?—Professor Cook going so far as to advise having laying queens ready to put in a

hive after it has swarmed, so that no time be lost ; while the experience of a great

number of bee-keepers shows that a larger quantity of honey is stored when there is no

brood to feed for ten to fifteen days than there is when the colony is kept raising bees

that may be good for nothing except to consume the stores that have been laid up for

winter use.

Why is it that some of those very prolific queens sometimes prove to be the poorest

stock a man has in his yard ?

I remember one such case in my own yard some years since. There was one

colony—a prime swarm—that pleased me very much ; always at it, and when I would

lift the sheet ofi the frames everything appeared lovely. In a short time I began

extracting, and took a lot of honey from other colonies, but when I came to my
favorite, what did I find 1 Twelve '* Jones " frames solid with brood, with a little

honey along the top bar ; not ten pounds of honey in the hive. Everything was con-

verted into brood, and that in July, when it was not wanted in anything like that

quantity.

Why is it that some writers will tell you to " crowd " the bees below in order to

drive them into the sections (is this not the advice generally given to the inexperienced) ?

And yet, if the " crowding " is done by some other than the writers, they swarm (that

is, the bees swarm and not the writers) and the game is up ; while, at the same time,

these very writers, if asked how to prevent swarming, would say, " Give plenty of room."

Will the veterans stand up and be catechised on this point for the benefit of the

order 1

Why is it that some men claim to make a success of hiving on starters, and

allowing the bees to build their own combs, and advise others to do the same, while

nine out of ten would have the brood nests filled with drone comb and their colonies

ruined ?

Why is it that tiering up is practised successfully by a great many bee-keepers, and

yet there are hundreds who cannot induce their bees to do anything above the brood

nest ; at least a majority of their colonies prefer cooling themselves on the piazza

instead of filling the vacancy above their sleepincr apartments 1

Why is it that some can manage to get fine sections without queen excluders,

while the majority of us would have brood and pollen in the sections galore, unless we
confined her majesty in her proper quarters ?

In short, why is it that so much of the instructions given is not plain enough to

be grasped by the mind of the average amateur or novice, and turned to practical account

at once ?

It may be that the object for which we are working makes a difference, and the

advice that would be suitable at one time would not do for another. If that is so, why
is it that the different results are not stated I

I do not wish to intimate that the statements are not correct ; far from it. I

believe they are not only correct, but in nearly every case the advice is given with the

desire to help, and I cannot understand it unless thtre is a lack somewhere—some

trifling act overlooked or some little preparation forgotten. And yet on these very little

things has hinged the success or failure of the experiment.
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For instance, one of our best writers has taken for his motto " Keep all colonies

strong." Very good—extremely so in the honey season—and still it would be quite

interesting to know how many of us have found that very strong colonies are not the

best for wintering.

Again there are some supply dealers who do a very good business in foundation

mills, and give instructions to their customers how to handle their wax. All very good

as far as it goes ; but if the purchaser tries to do his work in a comfortable room he

will be ready to return the machine, and sell his wax for anything he can get, until he

finds out that all instructions are useless unless carried out in a room where the thermo-

meter registers somewhere from 98° to 110^.

Now, Mr. President and bee-keeping friends, I leave this with you. If this paper

sly)uld prompt questions and draw out answers that will throw light on some of the

difficulties above mentioned, and help some of us over the sand banks into smooth
water I shall be satisfied. It will then have accomplished the purpose for which it was
written.

Mr. S. CoRNEiL : Referring to the point in Mr Darling's paper with regard to

removing the queen to prevent swarminw and increase the yield of comb honey, I may
say that at Albany a year ago I heard Mr P. H. EUvood questioned on this matter. He
stated that in the previous season he removed the queens from about 300 colonies and
ran for comb honey, and let them remain in about 600. At the close of the season he
found that there is a profit in removing the queens. Although Mr Elwood is a very

high authority, and I have no doubt it is the best way for him, I could never see

clearly how I could make it pay, and have never practised it.

Mr. J. E. Hall : I would not remove the queens because it has proved to be
unprofitable. I raise my queens from the mothers which I find produce the best bees

for honey gathering. 1 make a practise of having a large percentage of young queens.

I have now over 80 per cent, of young queens in my yard.

Mr. A. E. Sherrington : I tried removing the queens last season, but lost most of

my old queens. One result is that I have now^ mostly all }oung queens in my hives.

Mr. S. T. Pettit : I raise my young queens from those whose progeny have proved
to possess good qualities. I would advise leaving the queens with the colonies till

they are superseded, except in cases where they are found faulty.

Mr. J. B. Aches : I prefer having as many young queens as possible.

Mr. W. McEvoY : I prefer changing the existing queens for young ones every

year.

Dr. Duncan : I think it would not be well to take away the queens to prevent
swarming. 1 would allow natural swarming.

Mr. McEvoY asked Mr Hutchinson if he would put a laying queen in a hive

immediately after they had swarmed.

Mr. W. Z. Hutchinson : Not usually when the honey season is only of six weeks'

duration.

Mr J. B. Aches : I would introduce a laying queen in some cases.

A Member : Why is it that bees are reluctant to go above in supers or upper
storeys sometimes 1

Mr S. CoRNEiL : Bees are very easily trained. I place shallow feeders under the

quilts in spring, and feed thin medicated syrup, whether the colonies are well supplied

with stores or not. As a result, my bees go into sections and upper storeys of frames

readily, and besides this it is a good way to get hives boiling over with bees for the

clover harvest.

A Member : Why is it that some can raise comb honey without queen excluders 1

Mr. R. McKnight : I get my comb honey from first swarms hived on starters. I

do not need queen excluders and I get mostly all good sections.
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The discussion having drifted to the question of deep or shallow frames,

Mr, S. T. Pettit said : I prefer shallow frames having heavy top bars to prevent

sagging.

Mr. R. McKnight : My frames are somewhat deeper than the Langstroth. I prefer

them so for their greater safety in wintering.

Mr. J. K. Darling : I find more dampness in winter in small hives than there i&

where the hives are larger.

Moved by Mr. McEvoy, seconded by Dr. Duncan that the Canadian Bee Journal

be requested to send out the questions in Mr. Darling's paper to prominent bee-keepers

and that their answers be published in the journal.

WOOD OR TIN FOR SEPARATORS?

A Member : Is wood better than tin for separators 1

Mr. J. B. Hall : Wood is better.

Mr. W. McEvoY : Wood.

Mr. S. CoRNEiL : Tin. This question was debated at the Albany Convention^

some of the old hands there preferred wood because they believed it gave the bees a
surface to which they could cling better. But on examining the panes of our honey-

house windows, we find that the glass soon gets a coating to which the bees cling quite

readily. I have found that tin separators in use have a similar coating, and I don't

know of any other reason why wood should be preferred.

Mr. John Myers : I put tin and wood in the same hive and found the bees working
where the wood was first.

Mr. W. Z. Hutchinson : I use tin when using wide frames.

FOUL BROOD INSPECTOR'S REPORT.

The following report of the Inspector of Foul Brood was read by Inspector McEvoy :

I, William McEvoy, Foul Brood Inspector, do solemnly declare that on the 14th

of May I began my official work, and finished up on the 4th of November. The orders

came in very early, and I rushed things as fast as I could, and kept pretty well up with

the work considering the amount I had to do and its being scattered so widely over the

province. I inspected one hundred and eighty-four apiaries during the past season.

These apiaries that I examined were in the counties of Essex, Kent, Haldimand, Went-
worth, Oxford, Middlesex, Lambton, Perth, Waterloo, Wellington, Halton, York, Hast-

ings and Lanark, and in the cities of Hamilton, Guelph, Stratford and London.

After a careful consideration I believe that there must have been not less than one
thousand cases of foul brood. I took the greatest of pains everywhere to explain

everything very thoroughly to the owners how to cure their foul brood apiaries, and at

the same time warning them that I had to burn what they failed to cure. I then

expected the owners to cure their foul apiaries by my methods of curing foul brood

which I believe will be followed by the bee men of every land in the near future.

When I was appointed Inspector I fully expected to get every foul brood colony cured

and not have to burn one hive of bees, as it was to the interest of every beekeeper to

cure and make all he could out of his bees. And I knew that if the owners did not

misunderstand me, and did exactly as I told them, that they would soon cure their

colonies no matter how badly they were diseased. But the time I had to get the

colonies cured of a plague by all sorts of men was a much larger job than I ever
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expected. Very often I had to tack around a good deal and get the best bee-keepers

to go and help their neighbors or they never would have got their colonies cured of

foul brood. In one locality I found an apiary of fifteen colonies badly diseased with

foul brood owned by a very old lady, and the combs built every way so they could not

be moved. In such a case as that, with everything out of order, I did not expect an

old lady of her time of life to make a cure, and as that apiary was near some fine bee

yards, something had to be done. But to burn up fifteen colonies of bees for an old

lady that could not cure was something I did not like to do, so I had again to tack

around, I got a good bee-keeper to buy up her colonies and cure them. The most of

the bee-keepers in every locality were very anxious to get rid of the disease, and many
of them would down the plague in a short time, while a few others jusc as anxiou? to

cure would make some of the greatest mistakes that it was ever possible to make and

still have the disease in their apiaries. In some localities I went back and found where

they were making the mistakes and set them right, and explained how to finish up the

curing another way. I also wrote long letters to others that had almost cured, how
to cure when the honey season closed suddenly, and how to prepare for and cure foul

brood colonies at once in the fall, and I am very much pleased to say that these men
succeeded in cuiing after all. Some men that had only a few colonies of bees, and these

bad with foul brood, were the very hardest to get to do anything, because they had very

little at stake, and if I burned their few diseased colonies their loss would be very little,

while it would be a very serious thing for the owners of fine large apiaries if these few

diseased colonies were not cured or burned before the bees from the large sound apiaries

robbed them. Mr. Wm. Coventry, if Woodstock, had a large and very fine apiary

vv hich cost him a good deal of money. One of Mr. Coventry's neighbors bought a few

colonies of bees that had foul brood and brought them near his in Woodstock. The

few foul brood colonies soon died. Then Mr. Coventry's bees robbed them and got foul

brood. Mr. Coventry was very busy and had a dread of the disease spreading through

the whole apiary. He then thought it best to stamp the plague out at once by fire So

he went to work the past summer and burned up twenty-two colonies of bees that had

foul brood. 1 was sorry to hear that, because these colonies could have been cured. lu

the most localities that I have been in the beekeepfirs that had foul brood in their

apiaries complained bitterly of some neighbors having foul brood colonies that their bees

robbed and then got the disease. The feeling in some places ran high on account of

heavy losses from the disease. I am now pleased to say that things have settled down
very nicely, and that the bee yards that were once so foul are now in fine condition.

I burned one colony in Woodstock, seven in Stratford and three in the county of York
between Newmarket and Aurora. My time, car fare and livery hire amounted to

$616.30.

Moved by Mr. McKnight, seconded by Mr. J. B. Hall, that the Inspector's

report be adopted, engrossed in the minutes and filed. Carried.

THE SUGAR HONEY FRAUD.

The matter of seeking legislation to prevent the production and sale of what is

known as sugar honey was brought before the meeting by the delegates from the Oxford

Association, Messrs. Pettit and Frith.

Messrs. McEvoy, Hall, Frith, Pettit and Darling, spoke favorably of having a bill

passed.

It was moved by Mr. S. T. Pettit, and seconded by Mr. J. K. Darling, " That

whereas applying the name ' honey ' or ' sugar honey ' to sugar syrup fed to bees, and

stored by them in combs, and the production or sale thereof is a fraud upon the people,

and injurious to the bee-keeping industry, by injuring the sale of honey in our own
markets and also in the markets of the world ; therefore, be it resol ved 1 )y the Ontario
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Bee-Keepers' Association, now in convention assembled, that it is expedient, through the

influence of the bee-keepers of Canada to secure such legislation as will prohibit the

importation, production and sale of the fraudulent article, called sugar honey, in

Canada."

Mr. S. CoRNEiL : I think it is premature to seek for legislation at present. I do

not think that the production of so-called honey from sugar is likely to givf us any

trouble in this country. Bee-keepers are very unlikely to purchase sugar by the Vjarrel,

at live cents per pound, hoping thereby to make a profit, when they can get the raw

material from the flowers for nothing. As to its importation, our duty of three cents

per pound at the border, added to the cost of the sugar, will take eight cents per pound

out of the profits, and that will settle the question for the Americans. There is no

immediate urgency for legislation. " It is time enough to cross the bridge when we
come to it." Before this time next year the agitation over the matter will likely have

subsided, and it will probably be then found that legislation is not required.

Mr. S. T. Pettit : The proposed legislation is in line with that obtained to prevent

the production and importation of oleomargarine. On that occasion we did not wait till

the evil got time to assume large dimensions. The legislation strangled it at its birth.

Mr. R. McKxiGUT : I would prefer that this Association pass a strong resolution

condemning the fraud, and by waiting a year we shall be in a better position to say

whether legislation is re([uired or not, and if so, what provisions the law should

contain. Suppose we now send a deputation to Ottawa at an expense from $100 to

.$200, we cannot say that we are in a position to show the Government that legislation

is required to suppress an evil which has no existence in this country. We had better

'' bide a wee " and see how matters stand this time next year. Then if we find a law is

necessary we can send a deputation to Ottawa prepared to make out a strong case, and

we shall be more likely to obtain what we require.

Sevt ral other members spoke on the resolution after which it was put to the meeting

and carried by a large majority.

Moved by Mr. A E. Siief.rington, seconded by Mr. Wm. McEvoy, "That Messrs.

Pettit, Frith and Darling he a committee to wait on the Dominion Government with a

view to procure the legislation called for by the previous resolution." Carried.

Alter the election of officers for the ensuing year the meeting adjourned till

7.30 p.m.

SECOND DAY—EVENING SESSION.

On resuming the session at 7.30, Mr. S. Corneil read his paper on

DETERMINING THE SPECIFIC GRAVITY OF HONEY AND REGULAT-
ING THE PRICE ACCORDING TO ITS DENSITY.

Grain dealers regulate the price of grain, to some extent, by its weight per measured

bushel. We find, in consequence, that farmers do not trust to guess-work, but consider

their time well spent in measuring and weighing samples of their grains, so as to ascer-

tain with accuracy the price they should expect to receive. Again, in many of the best

creameries and cheese factories the prosecution of patrons for watering or skimming

milk has been dropped in consequence of the introduction of the Babcock tester, an

instrument which shows exactly the percentage of butter-fat in each pound of milk.

Each patron's milk is tested and paid for at its true value. There is no longer a tempta-

tion to dilute the milk with water, to retain the " atrippings," or to remove the cream,

if a patron brings skimmed-railk he receives for it only skimmed-milk price. In this way
every patron gets fair play.
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Bee-keeping has been called "the poetry of agriculture," and as to intelligence in

their pursuit bee-keepers often consider themselves in advance of those engaged in other

branches of husbandry, but this claim is not borne out by the fact that, while the farmer

informs himself accurately as to the true value of his grain, and the factory men esti-

mate with precision the value of milk, according to the quantity of butter-fat, honey pro-

ducers and dealers have, as jet, only got as far as to make crude guesses as to the

specific gravity of honey, the principal test of quality in buying and selling being the

color.

To this charge the answer will perhaps be made that honey which is left with the

bees till it is capped over is sufficiently ripened, and requires no further testing. This

may sometimes be true, but not always. Mr. Chas. F. Muth, of Cincinnatti, Ohio, is not

only an experienced honey producer, but he is one of the largest honey dealers in

America. Wri^ing from his own experience in producing and handling honey, he says :

" The fact of honey being capped is no proof of its being ripened, as we often extract

very thin honey from capped cells." He also says :
" It is a mistaken idea that the flavor

is improved by allowing the cells to be capped. Honey gets its flavor from the source

from which it is derived, and from nothing else."

Even if capped honey were always sufficiently cured in producing extracted honey
it is often impracticable to leave it long enough in the hive to be capped. In the

remarkably good honey season of 1883, I was obliged to extract from my upper storeys

each alternate day for about two or three weeks. On one occasion I took 37 lb. from

an upper storey, the result of two days' gathering. I cooled a j ir of this honey down to

60*^, and on taking the specific gravity I found it was already tit for market. My sup

position was that the nectar was dense before it was gathered. On the other hand, who
has not seen freshly-gathered honey so thin that the combs must be carefully held rigiic

side up, or the honey will run from the cells ?

If this upper storey should happen to contain uncapped clover honey, when basswood
commences to yield, the combs must be emptied whether the honey is ripe or not, if the

two kinds are to be kept separate. If the same step is not promptly t-iken when buck-

wheat honey begins to come in, the bee-keeper will lose mouey through depreciation ia

the price, owing to the dark honey being mixed with the white. In order to ke p
the diflferent kinds separate it must be clear to everyone that artificial ripening must be

resorted to if we are to have ail our honey of a proper density.

Water, at temperatures below its boiling point, evaporates from the surface only :

therefore, other things being equal, the greater extent of surface exposed the more
rapidly evaporation goes on. We may evaporate our honey in a water bath, over a stove

or furnace, as is done by Mr. McKnight, of Owen Sound, but it is not always convenient

to adopt that method. Besides, when the honey is hot, it is diflicult to know when the

evaporation should be stopped. To take the specific gravity of a sample it might be

necessary to cool it down through over 100'^, and before this could be done the honey in

the tank might be evaporated altogether too much. The method which I have followed

is to expose the honey for some weeks in large tin-lined tanks, covered with wire cloth to

keep out insects, but otherwise freely exposed to the winds and the sunshine. A tank
somewhat less than 3x6 feet and ten inches deep will hold about 1,000 lb. If a quan-

tity of thin honey is first put into one of these tanks, and thick honey is afterwards

poured in, the thin honey being lighter will rise to the top, and they will remain practi-

cally in separate strata until evaporation reduces them to a uniform density. This

separation into strata of different densities does not take place when combs containing

sealed honey near the top bar and freshly gathered honey in the lower ))art of the comb
are extracted. In the process of extracting, the thick and the thin honey are thrown
out of the cells almost simultaneously and become thoroughly mixed in the extractoi,

and while passing through the strainer-cloth tied to the honey-gate of the extractor. In
such a case when they are once mixed they remain mixed, and do not separate into

strata of thick and thin honey.

Farmers and others who make bee-keeping only a secondary matter produce most
of their honey in the mixed form and store it at once in shipping cans. There is so

much of this kind of honey put on the market that it seriously affects the price of honey
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properly ripened. My object in presenting this paper is, if possible, to induce specialists

to know exactly the quality of their own goods, to put no honey on the market except

that which they know to be of the proper density, and to call the attention of dealers to

the specific gravity in such a way that the light, unripened irticle will be crowded out.

In order to ascertain when honty is sufficiently evaporated an instrument of some
kind is necessary. There are two or three kinds of hydrometers, either of which will do.

Baume's is most generally used, and may be purchased for seventy-five cents. There is

also the 1,000-grain bottle, which costs from $1.25 to $2.50, and a balance to weigh the

bottle costs from $1 to $5. This is more exact than the hydrometer. Half a cent extra

per lb. on a sale of 2,000 lb., obtained on account of the producer's knowing what to ask

for his goods, will more than cover the cost of the most expensive outfit. All that is

gained on subsequent transactions is profit.

The specific gravity to which honey should be ripened is not definitely agreed upon,

but 1.370, or about 13| lb. to the imperial gallon, is considered by the best authorities to

be about right.

Water at 60° being taken as unity, the more saccharine matter there is in honey the

greater is its specific gravity, and as the price of milk is now regulated according to the

quantity of butter-fat it contains, so the price of honey should be regulated according to

the quantity of saccharine matter.

Last season, through disappointment in receiving my honey packages, my honey

remained longer in the tanks than usual. I found it had reached a specific gravity of

1.440. Taking 1.370 as a standard, I considered I lost about $45 through over-evapor.i-

tion. I sent samples of this honey to two drug firms, calling their attention to its high

specific gravity, and quoting the price a,t dh cents, packages to be returned. One of

the firms replied that they were already supplied, and did not want to see this

honey coming into their town, but if I would send them a sample early next year

we would probably have a deal. The other firm, after a few weeks, ordered by tele-

gram 1,000 lb., the quantity I told them I had. When their order arrived I had
only 600 lb. left. 1 sent them this quantity, expressing my regrets that I had no
more of this kind. The readiness with which my over-ripened honey sold, and the

price obtained encourage me to produce only extra heavy honey in future. Even
if the loss in weight is not quite made up by the extra price obtained, there is a

pleasure in selling suptrior goods, which is worth something.

One point in Mr. Corueil's paper, viz., that in extracting combs containing thin and
thick honey the two kinds become thoroughly mixed and incorporated, and that when
so mixed, they remain in that condition, and do not separate into strata of thin and
thick honey, called out considerable opposition, several bee-keepers giving facts which

had come under their notice seemingly opposed to the position taken up by the essayist.

Mr. J. K. Darling : When preparing my shipments of honey for the Colonial

Exhibition in 1886, I placed what I considered good honey in open vessels in a cellar.

After some time I found a layer of thin honey on the top, which I sujjposed had

separated from the thick honey below it.

Mr. S. CoRNEiL : In this case the honey very likely absorbed water from the moist

air in the cellar. Honey has a strong affinity for moisture, and when heavy will absorb

a good deal from damp air.

Mr. Wm. McEvoy : I find that the thick honey separates and sinks to the bottom

of storing vessels.

Mr. R. McKnight : There must be some mistake somewhere, either as to the

truth of what we are taught as to the difi"usion of liquids or as to the fact that the honey in

the process of extracting is as thoroughly mixed as is supposed. When honey is kept in

,a, cool place it is more apt to separate into layers of thick and thin honey.

Mr. W. McEvoY : I have found that in the case of honey from combs not all sealed

;^nd atored in vessels, the honey near the top of these vessels is inferior, and I have sold

.nch. at .a reduced pries.
"
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Mr. S. T. Pettit : I find that honey stored in vessels grades itself into thick

and thinner honey from bottom to top. When I want to get the best sample from a

tank, I put a dipper down to the bottom and fill it there.

Mr. S. CoRNEiL : A few years ago I put about 600 lb. of honey in a large extractor

can 2 feet 10 inches in depth. After a few weeks I drew a sample from the bottom,

through the honey-gate, and took its specific gravity. I then placed the hydrometer
in the honey at the top and took the specific gravity there. There certainly was no
difierence between the honey at the bottom of the vessel and at the top in this case. I

am sure there was no such thing as the honey grading itself into thick honey at the
bottom and thinner honey nearer the top in this can. Soon after I began bee-keeping

I had some honey in a butter firkin. I showed it to a friend who called to see my
bees, and he remarked how thin it was. That was the thinnest honey I have ever seen,

but I forget now the circumstances under which it was produced. One thing is certain,

there is no mistake about honey which has become so mixed that it is a homogeneous
mass remaining mixed. This fact is thoroughly established. If a spoonful of sugar is

dissolved in a cup of coffee and thoroughly mixed, the coffee will not grade itself into

very sweet cofffee at the bottom and that which is less so towards the top. If there is

any mistake it must be as to the fact of the honey being thoroughly mixed in the first

place.

During the reading of the paper and during the discussion which followed Mr.
Corneil placed a hydrometer in a jar of honey and showed how to use it. He also

described the 1,000 grain bottle and how to use it. He urged the bee-keepers present

to be more exact in their methods of finding the density of thin honey, so that when
they come to describe it to prospective purchasers, they shall have no fears if the
accuracy of their statements is tested by experiment.

Mr. Clement, of Walkerton, addressed the meeting in a humorous and compli-

mentary speech.

Moved by Mr. J. B. Hall, seconded by Mr. Wm. McEvoy, that Mr. Clement be
elected a life member of the Ontario Bee Keepers' Association. Carried.

Mr. Sinclair, of Walkerton, was asked to address the meeting. He delivered a
short, patriotic speech, full of hope and encouragement for Canadians. He was given
a hearty vote of thanks.

A question was asked as to the conditions which cause honey to crystalize. The
drift of the discussion went to show that the cause of crystalization is not fully under-
stood. Nothing new on the subject was elicited.

THIRD DAY—MORNING SESSION.

As only one train a day leaves Walkerton, and that departs in the forenoon, there
was not time for much business on the morning of the third day. During the hurry
of closing up the business, a communication was received from Mr. H. E. Hall, of

Toronto, advocating the repeal of the Foul Brood Act.

As no one seemed to sympathize with the writer ' in his object, and there being
some uncomplimentary references in it to the President, it was moved by Mr. S. T.

Pettit, and seconded by Mr. J. K. Darling, that Mr. Hall's communication be read four
years hence. Carried.

The Convention then adjourned.
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DIRECTORS' MEETING.

A meeting of the Directors of the Ontario Bee- Keepers' Association was held at

Walkerton, Ontario, on Tuesday, January 10, 1893. Present: F. A. Gemmell, Presi-

dent; A. Picket, Vice-President; W. J. Brown, J. K. Darling, M. B. Holmes, S.

Corneil, W. Couse, R. INIcKnight, F. A. Rose, J. B. Hall, E. A. Jones, D. Ohalmers,

and J. B. Aches.

The minutes of the last meeting were read and approved.

Moved by W. J. Bkown, seconded by D. Chalmers, that the expenses of the Foul

Brood Inspector, incurred in attending the annual meetings, be paid by the Association.

Carried.

On motion the following accounts were ordered to be paid, viz. : Beeton Publishing

Co., $24.50 ; W. Couse, salary and disbursements, $67 ; W. Einigh, salary, $25.

Moved by J. B. Hall, seconded by J. B. Aches, that the Treasurer be paid his

travelling expenses incurred in attending the annual meetings. Carried.

On motion of Mr. Picket, seconded by W. J. Brown, it was ordered that the

auditors be paid $2 each.

It was moved, seconded and carried, that the accounts of the Directors for

disbursements in attending the meeting be paid.

Mr. S. Corneil expressed the opinion that, in order to furnish the members of the

Association with data as to the progress made from year to year in exterminating foul

brood, reports more in detail should be required from the Inspector, and that there is

no good reason for keeping cases of the disease a secret known only to the Inspector

and President, any more than there is for covering up cases of glanders, pneumonia, or

hog cholera among live stock. After some conversation on the subject the following

motion was put to the meeting and carried :

Moved by S. Corneil, seconded by J. B. Aches, that in the opinion of this Board

it is desirable that the report of the Foul Brood Inspector should include the names,

locations, and post office addresses of the owners of apiaries visited, and the condition

of those apiaries as to foul brood at the time of the Inspector's visits.

Some further conversation having taken place as to the liability of perpetuating the

disease of foul brood by the Inspector carrying the contagion from one yard to another,

in the same way that smallpox and other infectious diseases may be spread by

physicians, unless they disinfect their persons, it was moved by J. K. Darling, and

seconded by E. A. Jones, that the President instruct the Inspector to disinfect his

person, as required by statute, after inspecting foul brood apiaries. Carried.

The meeting was then adjourned, to convene again at the call of the President.

The Adjourned Meeting.

Members present: F. A. Gemmell, President; A. Picket, Vice-President; Directors

—Brown, Darling, Holmes, Corneil, Ohalmers, Hall, Myers, Couse, Jones, Rose and

McKnight.
Moved by W. Couse, seconded by J. B. Hall, that S. Corneil be appointed

Secretary. Carried.

Moved by W. Couse, seconded by D. Chalmers, that M. Emigh be appointed

Treasurer. Carried.

Moved by A. Picket, seconded by R. McKnight, that the sum of $200 be appro-

priated for distribution among the affiliated societies ; no society to receive over $20.

Carried.

Moved by A. Picket, seconded by E. A. Jones, that the sum of $25 be granted to

the Toronto Industrial Exhibition Association, and the sum of $10 to the Western Fair

Association. Carried.

The meeting then adjourned.
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ANNUAL REPORT

OF THE

FARMERS' INSTITUTES OF ONTARIO,

To His Honour the Lieutenant-Governor of Ontario :

The undersigned has the honor to present herewith the report of the Farmers'

Institutes of Ontario for the past year. It contains the minutes of the sixth annual

meeting of the Central Farmers' Institute held February 7th, 8th and 9th, 1S93 ; con-

densed reports of the various local Institutes for the year ending June 30, 1S92, and a

number of selected addresses delivered at various Institutes throughout the Province

during the month of January, 1893.

Respectfully submitted,

JOHX DRYDEN,
Minister of Agriculture.

ToROXTO May, 1893.

I (F.I.)
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SIXTH ANNUAL MEETING

CENTRAL FARMERS' INSTITUTE.

The sixth annual meeting of the Central Farmers' Institute of Ontario was held in
the parlor of Shaftesbury Hall, in the city of Toronto, February 7th, 8th and 9th, 1893.

The meeting was called to order at 2.30 p.m., with the Vice-President, T. Lloyd
Jones in the chair.

Moved and seconded that the minutes of last meeting as printed and included in the
annual report be accepted as having been read. Carried.

REPORT OF THE EXECUTIVE COMMITTEE.

To the G§icers and 2Iembers of the Central Farmers' Institute of Ontario :

Gentlemen,—The Executive beg to tender the following report: Three executive
meetings have been held during the year, the tirst at the closo of the annual meeting
when on motion one hundred dollars was voted the Secretary for extra work in connec-
tion with the Provincial Farmers' Picnic.

On motion the President, Secretary and M. Pettit were appointed a Committee to
carry out the proposed arrangements, re picnic at Grimsby Park.

On motion fifty dollars was voted the President for travelling expenses attending
Institute meetings the past year.

The estimates for the current year were considered.

The 2nd meeting was held at Grimsby Park, July 6th, when the order paper for the
annual meeting was arranged and gentlemen invited to introduce the different subjects, a
list of which the Secretary was instructed to forward to the Secretaries of all Institutes,
with a request that they he brought before their Institutes for discussion if time would
permit.

The Secretary was also instructed to invite the following gentlemen to deliver
addresses during the session : Prof. William Saunders, Director Experimental Farms •

•Tames Mills, M. A., President 0. A. College ; Prof. J. W. Robertson, Dairy Commis-
sioner ; Thomas Shaw, Prof, Agriculture, O. A. College; Prof. James Fletcher, Entomolo-
gist, Dominion Experimental Farm.

The 3rd meeting of the Executive was held at the Walker House, Toronto, on Se])t.

15th, when additional subjects were added to the order paper.

The President, Nicholas Awrey, M. P. P., was appointed to confer with President
James Mills, 0. A. C, in the appointment of speakers to attend Institute meetings.

On motion the sum of one hundred dollars was voted the Park Company towards
printing and advertising the picnic.

Meeting adjourned to meet at 11 o'clock a.m. on the first day of the annual meet
ing, 1893.
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REPORT OF COMMITTEE ON CREDENTIALS, 1893.

The report of the Committee on Credentials was then read and adopted.

Institute Delegate.

Addingtox :

Robert Nupent.
A. V. Price

Brant, IS. :

Alfred Smith

Brant, S. :

Thomas A. Good.
D. McEwen

P. O. address.

Bfockville :

M. J. Connolly
J. I'ranklin. . .

.

TBbcck, C. :

D. N. Mclutyre..
William McBride.

"Bruce, N. :

.J. B. Muir
Thomas Smith . . .

.

Bruce, S. :

R. E. Little

Henry Thompson

.

Carleton:
Edward Kidd.
Charles Mohr.

Cornwall :

C. W. Young

DUFFERIN :

H. Graham
*James Maclan.

DUNDAS :

J. p. Fox Winchester.
Thomas Carlyle I Dunbar.

Newburgh.
Newburgh.

St. George.

Brantford,
Mohawk.

Caintown.
Rockfield.

Paisley.

Paisley.

North Bruce.
Tara.

Teeswater

.

Holyrood.

North Gower.
Mohr's Corners.

Cornwall.

Whitfield.
Winchester Station.

Durham, W. :

H. C. Hoar...
James Hunter.

Elgin, E. :

John W. Scott

Elgin, W. :

Duncan McLean.
Duncan Brown.

Erontenac :

Joshua Knight. .

.

Glengarry :

W. J. McNaughton
A. B. McCrae . .

.

D. M. Macpherson.

Grenville, S. :

James Bissell

Gbet, C. :

J. I. Graham
John Inkster.

Bowmanville.
Orono.

Sparta.

lona Station,
loua.

Elginburg.

Lancaster.
Maxville.
Lancaster.

Brock vi lie.

Vandeleur.
Maxwell.

Institute Delegate.

Gret, N. :

J ames Smith

.

Grey, S. :

W. .J. Young .

.

Robert Watson.

Haldimand :

R. E. King
Charles ^Valker.

Halton :

A. W. Peart
John Dickui.

Hastings, E. :

John Stokes

.

J. C. Hanley

Huron, E. :

Thomas Strachan.

Huron, S. :

John Kitchen
John B. Henderson .

Huron, W. :

Charles Washington

.

Kent, W. :

John Longmore
John Paxton

La Ji ETON, E. :

George G. Hartley
John Hunter

Lanark, N. :

James Smith

.

Lanark, S. :

George Oliver
William McGarry.

Leeds, S. :

T. W. Bradley....

Owen Sound.
W. Q. Brown Owen Sound.

P. O. address.

Durham.
Yarney.

Decewsville.
CajTaga.

Freeman.
Milton West.

Thomasburg.
Read.

Brussels.

Brucefi^ld.

Seaforth.

Auburn.

Kent,E. :^ I

David Wilson Chatham.
A. J. C. Shaw Thamesville.

Chatham.
Chatham.

Wyoming.
Wyoming.

Almonte.

Perth.
McGarry.

Lansdowne.

Leeds and Grenville :

Alexander Archesou ! Phillips ville.

O. Bush, M.P.P Keniptville.
L. Patton Oxford Mills.

Lenn<ix :

C. E Files...:...
Benjamin Frink.

Lincoln :

James Sheppard .

.

R. W. Gregory . .

.

Middlesex. E. :

John Laidlaw.
P. D. Learn...

Xapauee.
Xapanee.

Queenston.
St. Catharines.

Wilton Grove.
White Oak.
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REPORT OF COMMITTEE ON CREDENTIALS, 1893.—Contimced.

Institute Delegate. P. O. Address.

Middlesex, N. :

George T. Johnston .

.

Peter Stewart
,

I
West McGiUivray.

.iParkhill.

Middlesex, W. :

A. P. McDougald.

MoNCK :

Samuel Kennedy..
Hugh Crawford . .

.

MUSKOKA :

J. J. Beaumont

Norfolk, X. :

John Blaney Lynnville.
J. H. Cole Delhi.

Melbourne.

St. Anns.
Canboro'.

Alport.

Norfolk, S. :

A. W. Smith....
Daniel Woollej-.

Northumberland, E.
John Armstrong. .

.

George Carlaw

Northumberland, W. :

Samuel Purser
John L. Grosjean

Ontario, S. :

George E. Mowbraj^

Simcoe.
Port Ryerse.

Warkworth

.

Warkworth.

Cobourg.
Cobourg.

Oshawa.
William Grierson Oshawa.

-Oxford, N. :

Fred. Mitchell..
J. F. Wilson....

Oxford, S. :

M. S. Schell....
J. N. Chambers.

Peel:
D. E. Smith
Hugh Clarridge

Perth, N. :

William Keith
James Dickson, jr , . . .

.

; Donegal.

Perth, S. :

William .Johnston
W. W. Ballantyne

Innerkip.
Woodstock.

Woodstock.
Woodstock.

Churchville.

Brampton..

Listowel.

Woodham.
Stratford.

Peterbobo', E. :

Francis Birdsall Birdsall.
Edward Hawthorn Warsaw.

Peterboro', W. :

H. C. Garbutt JLakefield.
John A. Davidson i Peterboro'.

Prescott :

J. Cross
D. Hurley

Prince Edward :

T. G. Raynor
Benjamin Story ;Picton.
M. R. German Picton.

Caledonia Springs.
Vankleek Hill.

Rose Hall.

Institute Delegate.

Renfrew, S. :

James McLachlan.
William Barr

Simcoe, C. :

John Anderson.

Simcoe, E. :

Duncan Anderson.

Simcoe, S. :

James Wilson.
P. M. Paris...

Simcoe, W. :

Charles Lawrence.
John Shields

Victoria, E. :

J. D. Naylor....
Thomas Kilgour.

Victoria, W". :

John Connolly.

.

J. W. Reid

Waterloo, S.

A.Elliot....
R. C. Ive...

Welland :

J. F. Beam
Hiram Goodwillie.

Wellington, C. :

William Fairweather.
W. L.Gordon

Wellington, S.

P. Mahon
G. B. Hood..

Wellington, W. :

James McEwin§
James Lowes...

Wentworth, N. :

John Fulton
Thomas S. Henderson.

P. 0. Address.

Renfrew.
Renfrew.

Crossland.

Rugby.

Newton Eobineon.
Bradford.

CoUingwood.
Glen Huron.

Fenelon Falls.

Verulam.

Lindsay.
Reaboro'.

Gait.
Haysville.

Black Creek.
Welland.

Alma.
Flora.

Aberfoyle.
Guelph.

Drayton.
Drayton.

Freelton.
Rockton.

Wentwortk, S. :

'

Murray Pettit I Winona.
Erland Lee Stony Creek.
Daniel Reed Glanford.

York, E. : I

Simpson Rennie JMilliken.
J. C. Clark

|
Agincourt.

York, N. :

J. W. Hutchinson IAurora.
A. E. Starr ' Newmarket.

York, W. :
|

J. A. Macdonald Mount Dennis.
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REPORT OF COMMITTEE ON CREDENTIALS, 1893.—Co7itinued.

Other Associations.
1

Delegate. P. 0. address.

Agricultural Experimental Union jC. A. Zavitz JGuelph,
. . ,^ J A ^ I A • i.- 1 Jonathan Sissons

'^

Agriculture and Arts Association •

fjgjjj.y Wade
Ayrshire Breeders' Association

j.
Joseph YuUj

Bee-keepers' Association
Clydesdale Association ,

Fruit Growers' Association
Western Dairymen's Association ....

Creameries' Association
Markham Farmers' Club
Shorthorn Breeders' Association

Robert McKnight
David McCrae
T. H. Race
Hon. Thomas Ballantyne.
W. G. Walton ".

. .

.

Arthur Quantz IThornhill
Charles M, Simmons Ilvan.

Barrie.
Toronto.
Carleton Place.
Owen Sound.
Guelph.
Mitchell.
Stratford.
Hamilton.

ABSTRACT OF TREASURER'S ACCOUNT.

Receipts.

Feb. 4th, 1892, Balance on hand from last Report S .305 96
*' To cash grant from Ontario Government 1,600 00

Sl,905 96
Disbursements,

Printing, 1892 S 26 50

Stenographer 60 00
Delegation re Fruit Inspection 26 00
Expenses Executive Committee, 1892 303 70
Special Committee re Picnic 106 06

Grimsby Park Co. advertising 100 00
President's travelling expenses as per resolution Executive Committee 200 00
Secretary, extra work re Picnic 100 00

Postage, exyiress and telegrams 26 67

Victoria Hall, rent 30 00

Salary, Secretary-Treasurer 250 00

Balance on hand 67" 03

'Grimsby, Feb. 3rd., 1893. §1,905 96

AUDITORS' REPORT.

We, your Auditors, beg to roport that we have examined the books and accounts of the Treasurer of

the Central Farmers' Institute for the past year, and verified them with the vouchers. We found all

correct, showing a balance in treasury of ^677, 03.
RoL.'VXD M. Gregory,

^W. Cowan, -Auditors.
George A. Aylesworth.J

After discussion as to the Treasurer's report, some members askins; for an explana-

tion as to the President's expenses, the report of Executive Committee and Auditors'

Report were adopted.

OPENING DISCUSSION.

While awaiting the arrival of the President who had been detained at another

meeting, a general discussion took place.

The Chairman : I am pleased to be able to say a few words to you. I may say I

will be glad to see the day when every Province will have its Institute, and this Central

Institute by merged into a Dominion Institute, where we can get together and discuss the

interests of the whole Dominion. I rejoice that, although there is a depression in nearly

the whole of the universe, agriculture in this province is in a more prosperous condition

than in many parts of the world. We are apt at times to look at the future as through a

glass darkly, but I, as a Canadian, feel proud that I belong to the glorious British

Empire of which Canada is a portion.
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Moved and seconded that each member be allowed five minutes in discussion of the

questions presented.

Moved in amendment that each member be allowed ten minutes. The amendment
was carried.

Mr. Thomas Kells : I have a resolution that is one of the greatest resolutions that

was ever put to the people of the Dominion of Canada, and it means free trade with free

England. In thinking this matter over I have come to the conclusion that it must have

been an oversight on the part of the wise legislators that this matter was not attended

to long ago, that is to remove all duty against all goods manufactured in Great Britain

and imported into Canada. It would be very nice to ask from Great Britain some favors,

but it seems to me we are not putting ourselves in a position to get anything because

they allow us free trade into their markets and we put up a tariff wall against them. A
flag is sent here from Great Britain and we have to pay $16 on that before we are allowed

to use it. Flags should come in free, and merchandise should follow it free, and we would
have better times. The resolution is as follows •

" Moved by Thomas Kells, seconded by F. Birdsall : Whereas it is desirable that

better trade relations between Great Britain and Canada should exist, that is that the com-
merce of both countries should be more freely and fully established ; further, we believe

that the Government of this Dominion should be the first to move in this matter ; there-

fore be it Resolved, that the Central Farmers' Institute, being composed of farmers repre-

senting almost every electoral district in this Province, memoralize the Dominion Govern-
ment humbly asking them to allow all goods manufactured in Great Britain and imported
into Canada to be free of duty, or as low as is consistent with the revenue of the
country."

I think a move in this direction is a wise one, though I would have preferred that

the Dominion Government had done so. I do not think it is wrong for the farmers to

express an opinion on this point. I hold that we are, as farmers, in a better position than
the farmers of Great Britain. I will now introduce to you Mr. Mofiatt, ex-reeve of

Glenelg.

Mr. MoFPATT : I am asked to speak to a resolution as to free trade with England.
I may say I am not a delegate, but I am a farmer. We have to meet the expenses of our
country veiy largely by the revenue of the country, and I would say, be careful when
you get into this subject. See that your Local Legislature amends the assessment law so

that the farmer will not have to pay more than his legitimate share.

Mr. John Blaney said that this trade question was one of the greatest that could be
brought before an. intelligent audience. No government can run the country without
money, and this should be discussed without one party butting against the other. He
was afraid that if they had unlimited free trade with Great Britain it would make them
furnish the raw material and buy back the manufactured goods, selling the calf and buy-
ing the ox. He said that if the mother country could reach out a hand and say : we
will give you a little better advantage than the Turk, or Russian, or other countries,

then he would go into it.

Mr. D. McCrae, Guelph : We are the nursing mothers of this country, and we have
been bled and sucked pretty dry. We have one of the best countries in the world, and
I support the resolution of this gentleman, except the last clause, and I do not like to see

a good resolution spoiled by the last rider. He said he was in favor of free trade with
free England. I am in favor of free trade with free trade England. We are glad that
England takes our goods and puts no restrictions upon them, and I think that is worthy
of some response on our part as farmers in this country. I want to see immediate reduc-

tion and ultimate extinction of all duty on British manufactured goods, and I think both
parties will support that position. We have the best set of farmers in this world, and we
can live even with trade restrictions. During the past years the price of our products
has steadily gone down, and the price of articles that we have had to buy have steadily

gone up. We have not had the cheap prices that they have in free trade countries. For
instance, in sugar our Government have taken ofi" the partial duties and it brought the
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price down, but still we have not as chepp sugar as they have in free trade countries yet.

If we cannot raise the price of what we send out we can by this free trade take away
a portion of the i^rice we have to pay for everything that comes into this country.

We know that if the farmers of this country are united we can get free trade with England
almost immediately. I am in favor of giving the same privilege to any other country
that will give a like privilege to us. I am not in favor of taking down the duties against

our American neighbors, for they will not take away their duties as against us. I want free

trade with the Americans on a fair basis, don't want the big end of the handle or to give

it to them. We are not dependent on the Americans, we can live independent of them.
One speaker said we must have a revenue, and that is the part of the clause I am against.

The revenue can be raised, and we ought as British subjects take a pattern from Eng-
land ; we should put on our taxes as Britain does, fair to all, special privileges to none.

We can do that and raise a revenue that will pay the management of this country if

it is economically managed ; we can do it anyway. How do they do it there 1 They
put a tax on whiskey and tobacco of all they can bear ; they take one or two articles

and put a good duty on them that bears on every inhabitant of the country, and they
put on an income tax and raise it from the men who are making the money year

by year. I believe everything under $1,000 is exempt. If the farmer makes a thousand
dollars otf the farm he would pay his income tax of 1 per cent., if he makes .$2,000

he would pay 2 per cent., and so on. I say that the combine that is making 8100,000-

out of this country ought to be made pay a large proportion of that back for the good
government of this country, four or five times as much as if they were four separate

competing firms.

Mr. Johnston : This question of preferential trade is of vastly more consequence

to the farmers of this country than free trade ever can be. If England would place a

tariff on wheat of 5 or 10 cents a bushel against every country in the world with the

exception of Canada, what would it mean to you 1 That is what we mean by preferen-

tial trade. The same with beef, sheep ; it would mean thousands of dollars to the farmers-

of this country. You will ask what right has England to give Canada any preference

on this point 1 We have none, and if she would give us any preference at all we would
be prepared to meet her, but she treats us at present as she does the United States. The
American people can produce stuff a vast deal cheaper than you can, and you cannot

compete with the American in producing corn and beef. If England wovild give us pre-

ferential free trade it would increase the purchasing power of the farmers of this country^

it would raise your income, and if you bound yourselves to buy her goods you would
recoup her for every cent of money that she would have to pay extra. If the price of

your goods advance in England to any considerable amount you would make an ample
return by buying back from her again. In lieu of buying from the United States

and the whole world we would buy from them who buy from us, and we would give

England the whole of our trade if she put us in the position that we have money
enough to pay her for it.

Mr. Thomas Strachan, East Huron, could not see how the farmers of Canada,

could propose to the people of England that they should tax themselves a cent a lb.

for cattle, or 5 cents upon wheat, in order that we might get a little more money
for our produce. The farmers in this country are able to make their way providing

they have an equal opportunity with the British or any other farmer. In taxing the

goods that come into Canada it is not the people of England that are injured ; it is a
tax upon the Canadians. Take any single article and import it into this country,

and if there is a duty upon it it has to be paid by the Canadian consumer, and by him
alone. It is true that we cannot raise the prices of our surplus products, and he (the

speaker) would scorn to combine and raise the prices. The farmers should demand
that they shall not be taxed in what they use any greater than other classes. On the

produce of the farmers the richness and wealth of this country hang. If we cannot
get high prices for what are sold then take the taxes off what we buy. Is it right that

the farmers should pay taxes in order to build up some industry when their own industry

requires to be built up as well as any ] The people of this country should imitate Great
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Britain and not the United States. Lately the United States have rebelled against the

high taxes imposed upon them, and it was hoped that the people of Canada would also

rebel against the high taxes imposed upon them and leave this country free, and then they

would not be afraid to compete with any nation in the world. The depression, he believed,

was not because of not ha-ving free access to the American or any other market, but

because of being burthened by taxes imposed. They should go to Ottawa, not to Washing-

ton, and demand that these taxes should be removed as far as practicable. He was not in

favor of any revolutionary system ; a revenue was requii-ed to be raised, but let it be

raised from such things as cannot be produced here. If you want the country contented

and happy, if you want to kill annexation or any other fad that is before the country at

the present time, go to work and try and relieve yourselves from the burthens imposed

upon you, and this country will be a prosperous, grand and noble people imitating the

great country where we came from.

Mr. McEwiNC4, West Wellington, did not believe that American farmers could beat

out Canadians. He believed that they could hold their own against all countries with the

same advantages. He thought they all agreed that preferential duties in the English

market would be of advantage to the Canadian farmer. It came down to the question,

could they get it 1 He said they were all familiar with the stand that Gladstone took ; and

Lord Salisbury the other day at the opening of a railway, speaking on this question, said

the proposal to put a tax on the food products coming into Great Britain was beyond the

wildest dream of any politician. He thought that effectually disposed of the probability

of getting preferential duties in the English market. The question then came down to the

matter of free trade, and he thought it would be a good thing for the Canadian farmers. Of

course there was the question of revenue, but he thought as far as the farmers were con-

cerned they would be willing to pay their share of that. He thought if the farmers would

unite together and ask the Government to lower the duties on British imports, and lower

them very rapidly—for his part he would like to see them swept away altogether—it

would be a benefit to the Canadian farmer. He was not a sufficient free trader to take

the duty off goods coming from a country which taxes Canadian goods. Any country that

would allow Canadian goods in free it would be to the interest of Canadians to allow

their products in free in return.

Mr. J. F. Beam, Welland, said he thought they were all agreed that it was absolutely

impossible to get the English people to put on a duty on their imports for the sake of

giving an advantage to their colonies. The English people gave Canada a free market,

and was it right that Canada should put a tariff wall against theoi 1 In the reports

recently he found that on 341,000,000 of imports from England the sum of $9,000,000

was collected in duty, and from United States on $53,000,000 there was only collected in

duty $7,000,000. Was that right 1 That was discriminating against the mother country

—a country that was giving them free trade while the United States were debarring them
from their markets. Free trade with England pure and simple would benefit Canada.

Wherever any class is favored and protection is put on it leads to corruption. England
with freedom from the shackles of trade restriction is more free from corruption. We
ought to adopt England's rather than the United States method. The Government of

Canada have opened up the Northwest and brought these lands into competition with this

Province and that is what has depreciated the value of land largely, as well as the interfering

with our markets. There are no more stalwart, energetic farmers on the face of the

earth than in Canada, and if these drawbacks were taken away they would be far more
prosperous.

Mr. Thomas A. Aylesworth, Addington, said he wished to speak upon one point,

and that was the question of revenue. He said other countries that have not a tariff such

as ours do raise revenues sufficient to carry on the government. He could not say that

the cost was as great or less than ours ; and that it was not necessary to point that out

;

but this fact reaches home to our experience as a country that the revenue was raised

before this tariff was commenced.

Mr. James Sheppard, Lincoln, said he was a fruit grower and lived on the border.

He took exception to the statement that they should not trade with any one who would
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not trade with them. He would trade with any one with whom he could trade the best.

Living on the border, and where they did a little moonlight trading, he knew the advan-

tage of buying some of the cheap American goods. Although he was willing to support

preferential free trade with Great Britian if we could get it, he would be more than

pleased to see a reduction in the duties now collected on British imports. He wanted
the privilege of buying from the world without any duty and vexatious custom
regulations.

Mr. J. P. Fox, Dundas : We cannot influence the English to give us preferential

duties but they are admitting our goods free and we can reduce our duties as regards

them, and that is the resolution I would support. I Vjelieve no nation can be built up
without a national sentiment, and I believe the vast majority of people here are in favor

-of meeting the mother country in a fair spirit. We should admit the goods free from
those countries that admit ours free. We should go to Ottawa and ask for a reduction

in the duties. My policy would be, as soon as the manufactures combine to reduce the

output and raise prices of any lines of goods, we should ask from the Government that

the duty be taken off those articles.

D. McLeax, West Elgin : A great many consider here that the farmers are heavily

burthened by taxes, and that the farmers in the United States are more prosperous.

How is that, when the farmers of the United States are more heavily taxed than we are.

("Voices : They are not more prosperous). As to raising the revenue, as far as I have

heard, neither political party have seen their way clear to raise the revenue other than by
a tariff. If these men who have studied the question have come to that conclusion I

think they must be pretty nearly right. If we can raise sufficient revenue by free trade,

I would be willing for free trade.

Mr. Kells, said he would strike out the latter clause of his resolution, namely, " or as

low as is consistent with the revenue of the country," also the word " humbly."

I3r. Cowan, Gait, said the farmers of Great Britian to-day were discussing the

question of putting on a duty on foreign goods. Why should we not say you tax the

world and deal with the colonies and we will take all the manufactured articles free that

you have a mind to give us, and you will take our agricultural products in exchange. I

move the following resolution, seconded by R. W. Gregory.

" That in the opinion of this meeting preferential trade with Great Britian would
do much to promote the welfare and prosperity of this country."

The President : We should understand what we are to vote upon. There are two
questions before this meeting. Are you as a body of farmers in favor of allowing British

goods to come in here free whether they allow a preferential duty in favor of our natural

products or not 1 If you are in favor of that you can vote for Mr. Kells' motion. The
amendment is by Dr. CoM-an, to the effect that we should all like to have certain duties

placed on goods coming in from United States and none upon ours. For Dr. Cowan to

move an amendment to the motion of Mr Kells is to kill the effect of Mr. Kells' motion. If

it carries, it would by implication declare we were not in favor of allowing English goods

to come in here free of duty unless they did a certain thing. I venture to say, without

going very deeply into this question, that most farmers if they understand just exactly

what duties they are paying upon English goods, and how very little it required to make
up the additional revenue, would perhaps vote almost as a man for it. I think Dr.

Cowan had better withdraw his amendment, and allow the vote to be taken on Mr. Kells'

motion, and then move a resolution afterwards.

Dr. Cowan withdrew his amendment, and Mr. Kells' resolution now reJidiug as

follows was carried.

" Where as it is desirable that better trade relations between Great Britian and Canada
should exist, that is, that the commerce of both countries should be more freely and fully

established ; further, we believe that the Gavernment of this Dominion should be the
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^rst to move in this matter ; therefore be it resolved that this Central Farmers' Insti-

tute, being composed of farmers representing almost every electoral district in this

Province of Ontario, memorialize the Dominion Government asking them to allow all

goods manufactured in Great Britian and imported into Canada to be free of duty."

Dr. Cowan's resolution was then put to the meeting and carried.

COMMITTEES.

The President : I appoint as the Committee on New Business—Mr. Mowbray, Mr.

Stokes, Mr. Mohr, Mr. Peart and 'Mr. George Oliver.

As the Committee on Legislation—Dr. Cowan, James McEwing, Roland Gregory,

Thomas A. Good and Edward Kidd.

THE PRESIDENT'S ADDRESS.

Mr. N. AwRET, M.PP., then delivered the President's annual address, as follows :

Allow me before going very fully into my annual address to congratulate

you upon the very able, courteous and friendly discussion that has already taken

place. From year to year as we come here I think we learn lessons of wisdom. I find

this intelligent body of men getting educated up to the point of discussing public

questions as intelligent men should discuss them, without a thought of what effect it may
have, only the general good of themselves and the people ; that is the method we should

all adopt.

It is always supposed that the President of any Association will discuss the year's

work. Let me say to you I have reason to congratulate the farmers of the province of

Ontario that in every electoral district except one there is now a Farmers' Institute,

where some of the best men, men of most liberal thought and ideas, gather together and

talk over questions of interest to themselves as farmers. Six years ago we had about

three hundred members, and the Department of Agriculture tells me to day, sending out

the report as they do to every member of the Institutes, they have sent out in the neigh-

borhood of 16,000. So many intelligent farmers meeting from time to time during the

course of the year have an effect upon legislation and upon the active working of the

institutions of a country almost beyond computation. If you would give me sixteen

thousand of the intelligent farmers of the Province of Ontario with one mind, with one

common object, and that a patriotic object to do good to their country, I venture to say

their power would be irresistible, if it was unitedly exercised in any direction. That is

one of the results of our Institute work.

The custom is to congratulate the farmers or the members of any institution on the

year's prosperity. Well, I am not one of those who believe that it behooves the farmers

of this province to be taking all the time about their extreme poverty, because after all

while I think we might be more prosperous than we are to day under different circum-

stances, I also believe, taking the bulk of the farmers of Ontario, they are just in as good

a position man, for man, as the farmers, perhaps, of any part of the habitable world. But
let me go further and say that under different circumstances, with our superior climate

and our advantages in other respects we might be the most prosperous people on the

face of the earth, and that is what we strive to attain to as we work from year to year.

There has been considerable work done during the year. We had one comparative

failure this year, and that was our Provincial Farmers' Picnic at Grimsby, something

that gave me a considerable amount of regret. Our Secretary especially took a great
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deal of pains, he and Mr. Murray Pettit, to do everything that they possibly could to

attract the farmers of the Province of Ontario to one central point to hear questions dis-

cussed. Unfortunately it came just at the end of a very wet season ivhen the farmers
commenced to be able to do their farm work and they refused, very righteously perhaps,
to sacrifice their material interests in the loss of a day or two in haying time ; but the few
farmers that were there had a great treat. Dr. Burns, a clergyman, a man who has no
interest one way or the other, other than in the common interests of our common humanity
and our common country, at the close of those addresses, asked permission to get upon the
platform at Grimsby Park, and he declared that those addresses to which he had been
listening for the two days that our picnic continued were the most valuable contributions to

the kind of literature that should be read by the Canadian farmer to which he had ever-

listened, and be paid the farmers and their representatives there the great compliment of

discussing these questions more scientifically and sensibly than he ever had heard ques-
tions of theology discussed at a meetirg of clergymen of any body in Canada. Let me
tell you those who were absent missed a great treat. There were five or six of the
finest addresses to which I ever listened on questions which appealed directly to you
farmers. We had a great many ladies there, for the bulk of the audience were ladies,

and some of the more interested farmers from all parts of the Province but the number
was to small. It is a question whether the results justified the expenditure, some would
say, yet I venture to say the work that was done there, even to the two or three hundred
men that did listen to these addresses justified us in the efforts we made to have a picnic.

I regret that we had not ten thousand people there. The beautiful park lying along the
waters of Ontario was prepared to receive and accommodate some 8,000 or 10,000
farmers. While I say that we are not as prosperous as we might be, that wheat is at a
very low price, that our markets have been comparatively limited, yet if we as sensible

men study the history of our country we do not require to be entirely discouraged with
the results of what the farmers have done in this Province during the last 20 years>

Perhaps it would astonish you if you were to sit down and calmly think of the vast

amount of capital that is being handled from year to year by the farmers of this Province,
and the large amount of money that is invested in purely agricultural pursuits in Ontario.

Would you believe that over $900,000,000 is invested in the Province of Ontario in land,

stock, implements and grain. There is that much capital controlled by the men who are
supposed by some people after all to be the smallest factor in our national government.
How has this increase taken place? Slowly and against adversity, not with the rapidity

in the accumulation of wealth that we should all have desired, but it shows a gradual
increase, indisputable e"'/idence that the farmers of this Province are men of determin-
ation, of energy and of ability to succeed even against adverse circumstances.

There are two industries in this Province that have saved us from financial bank-
ruptcy. That may be a strong statement for me to make. When I tell you that to-day

in this Province, with the millions of wheat that is being grown, that we are losing

money in cultivating and selling it at 65 cents a bushel, and were it not for two or three
industries during this last ten years a commercial crisis would have swept over this

country that would have paralyzed the people, and you men and others in the same line

deserve the credit of preventing that. I refer to the dairy interests of this Province.
Can you conceive for a moment the amount of money that has come into the pockets of

the people of Ontario from the old land during the last ten years ? S60,000,000. What
would we hav^e done during the last ten years if that sixty millions had not been circu-

lating in the Province amongst the farmers ? We simply would have been paralyzed, our
business arrangements would have been so affected that we could not as a people have
paid our debts and kept the commercial wheels running, because, after all, commerce
depends upon our success, and see how gradually and yet surely this industry has con-

tinued to grow. In 1859 we did not have enough cheese in the Province of Ontario to

feed the farmers who like to eat it, and the consumer ; that is not very long ago. In
that year we bought 760,000 lb. of cheese to eat in the homes of the people of Ontario.

In 1871 the first Dairymen's Association was formed in this Province, and in that year
we only sold 8373,938 worth. Now, in 1880, and that is not 20 years, there was manu-
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"factured in Ontario alone, and for which the farmers got the money directly into their

pockets, $7,089,959 worth of cheese, and last year, scattered as you are all over the

Province, you got $8,915,684 just for your cheese alone in the Province of Ontario,

showing a remarkable progress where a system had been adopted, where people used

their brains, their energy, their forethought, and manufactured the best article for the

consumers in the old land.

What has been the history of our butter? That is encouraging in one respect. In
1881 how much do you suppose we sold of butter? We sold 17,649,491 lb. You
would have imagined, with proper treatment, manufacturing the proper kind of butter,

that' that should have continued to increase, but, strange to say, from that year it com-
menced to decline, went down year by year until, in 1889, we only exported 1,780,765
lb. of butter. But then what has commenced 1 The same forethought, the same energy,

the same determination of dairymen to do something better. They commenced to manu-
facture butter on the co-operative creamery principle ; and what is the result ? In two
years after a uniform quality of butter was manufactured, and the people of the old

land and the United States got a taste of our creamery butter and of its excellent quality,

our output increased, until last year we sold 2,000,000 lb. more than we did two years

-ago, and we brought into this country $300,000 more money just for butter than we did two
years before. This is a lesson to us as farmers to commence to change our cheese factories at

the close of the year, when we cease to make cheese, and convert them into creameries, and
•do as little Denmark does with no more cattle than we have. Let us, in every factory

where we can, manufacture butter upon the same principle in the winter time as we
manufacture cheese in the summer time, and have it of a uniform quality, and the same
results will follow as in cheese. Great Britain buys from Denmark 65,000,000 lb. of

butter, and she is as ready to take our butter to-day if we will manufacture it of a uni-

form quality as she is to take that of Denmark, and there is a possible market there where
we farmers can just as well get $8,000,000 or $9,000,000 for your butter as to get

•$300,000 now. Is it not worth trying? Is it not encouraging to think that upon
proper lines we can do that work ? That is not all. Twenty years ago we had in Ontario
horses that were valued at $14,000,000, and mind you a fair valuation was put upon
those horses, larger than the valuator was justified in putting upon them. Twenty
years afterwards, in 1891, we had $33,922,950 worth of horses, and they are onlj' valued
at about $30 each. If we had a market to-day for our horses, improved in quality as

they are through the enterprise and good sense of the farmers of Ontario, we could
within two years simply rake into the pockets of the farmers of this Province some
millions of dollars. We have the stock of a better quality, not very many more in

number, but properly bred, until today in that one industry alone, on account of the
intelligence and the energy of the farmers of Ontario they have increased their value
almost double by proper principles of breeding.

Then, as to cattle. In 1871 the cattle of this Province were valued at $13,000,000,
valued by the assessor, and, mind you, the assessor was the servant of the people. At
that time taxation was placed upon cattle, and their desire was to raise as much money
as they could out of the stocli, as thej' did out of the land, and they valued the cattle at

$13,355,233. In 1891 these cattle were valued, and the estimate was put very low,

only about $30, taking the thoroughbred Durhams, Devons, Ayrshires, Jerseys,

Guernseys and Holsteins and all, and yet we have in Canada to-day $25,724,595 worth
of cattle.

In sheep there are not perhaps two per cent, more than there were twenty years ago,

yet on account of the purity of the breed the value of the different kinds, j'our Shrop-
shire, Oxford Down, Southdown, your sheep to-day, that were valued in 1871 at only

$3,000,000, are worth $6,775,000.

In swine there has been an increase. Twenty years ago they were worth $1,749,-

000, and to-day $5,781,000, simply because you breed a better class of pig. Twenty
years ago the old razor-back pig was running along the side road and used to slip sideways
through the fence and rob the cornfield, and was not fit to be called a decent pig ; but
to-day we have them round, plump, well-bred, well-proportioned pigs that bring a good
.price in our own markets as well as in the markets of other countries.

1o
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In poultry, that part of the farm department so dear to the hearts of your
wives and daughters (and if you are good, sensible men, you will give them the pro-

ceeds of the poultry yard—they deserve it), there is to-day in the Province $1,400,00C-

worth. We have a well-bred lot of hens and chickens.

In every department, under difficulties, trial and trouble, you have exhibited energy,

foresight and perseverance. In fact, by the good sense you have exhibited in your

methods of breeding you have doubled in value the price of stock, although you have

increased very little in numbers. England has scheduled our stock, and I think,

they did an unwarrantable act when they scheduled Canadian cattle. I do not believe

there is a disease in Canada to-day that would warrant the Department of Agriculture

in England in scheduling our cattle. Now we are placed in this very awkward position.

"We are scheduled by Great Britain, and by the United States less than three days

ago. We have no advantage over the American now in getting our cattle into England.

Although England had scheduled our cattle, their not being scheduled by the United

States allowed us a choice of routes to ship our stock. We could go to New York or

Boston. But to-day we are placed at the mercy of the owners of the steamers on the

St. Lawrence route, and the result is that Canadian shippers are compelled by the action

of the English and American Governments to pay any price the ship owners along the

St. Lawrence see fit to charge. You are at their mercy. You have no advantage across

the ocean, and you are laboring at a great disadvantage here. It makes one feel that

that spirit of manhood that should be in the bosom of every Canadian, should be
aroused, and that we should say to the people of the United States we can live in spite

of what you may do ; that there is sufficient energy, enterprise and British pluck and
perseverance in the farmers of the Province of Ontario ; that in spite of the drawbacks

that you have placed upon us as to your markets and scheduling our cattle we will

live independent of you, and we refuse to be driven into annexation. (Applause.) I

would like to say to Prof. Goldwin Smith, who has in the last three years announced in

the American papers that there was a large sentiment of annexation amongst the farmers

here, that I think I have been amongst the farmers as much as any other man in the

Province of Ontario, and I venture to say that there are no men who value as much their

birthright and the heritage they have in the history of Great Britain, in her language

and in her traditions more than do the farmers of the Province of Ontario. And if

they were polled to-day I venture to say that there would be an overwhelming vote of

the farmers who would say that we refuse to be coerced, and that if our position may
be bad today that we would have it infinitely worse before we would change our system

of government. I believe just now they feel they can live alone independent of the

people of the United States. Now is the time, I think, when as farmers of Ontario we
ought to commence to look to England and say we will give you some advantages, too.

I am one of those who would like to have free trade the world over. I would like an

entrance to the markets south of us ; but if we cannot get it there let us give England

the right to place her goods down here as freely as she allows us the right. Let me say

that the very moment we allow English goods to come into Canada free of duty, that

moment we bring the American people down upon their knees, and they would be com-

pelled to reduce their tariff. I care not what any politician may say, if we allowed

Enolish goods to come in free, that moonlight trading that Mr. Sheppard spoke of \>ould

continue, for it would be impossible to keep the people from getting the English goods

when they could get them here in this country ; they would smuggle them into the

United States, and they would be very glad to give us a little more freedom of trade.

Then, as to the scheduling of the cattle by the United States, it won't affect us very

much, for we only sent $21,000 worth last year ; it is not the price, not the amount of

money we lose, it i& the amount of money we lose through not having a choice of routes to

ship out cattle.

Let us see what we do with England. I am going to give you a few articles
;
you

all use the goods
;
you are wearing them

;
you are having them on your children's backs

from day to day ; they are household necessities
;
you must have them to keep yourselves

and your children clothed
;
you buy them and we import them irrespective of the duties

that 'are placed on them. We imported from Great Britain last year $4rl,000,00C
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worth of goods ; that is what we paid for the goods in England ; that is what thejr

would have cost us without the duty ; but what did they cost us ] The duty was 89,000,-

000, making them §50,000,000. That $9,000,000 came out of the consumers' pockets

in the Dominion for those goods that we got from old England. And see what they are,

I will give you a few samples of them. We imported of woollen goods 81,670,000 and'

we paid 8550,000 duty on that, that is we paid about 33^ per cent. duty. In flannels-

we bought 8860,000 worth, and we paid 862,000 in duty. In hosiery, shirts and drawers

$729,000 worth and paid in duty on them $225,000 ; that is what we paid our merchants
who imported them from the manufacturers ; the merchant had to pay the duty and he
could not sell them for nothing, he had to pay the duty and he had to get it from us. In
cotton, printed and dyed, we purchased 81,281,000 worth of goods and paid 8416,000 in

duty. In tweeds and cotton we bought 81,453,000 and paid nearly half a million in

duty. There are some articles, I am bound to say, if we are going to have a duty and
must have a duty we should discriminate in. We might fairly say to the English people
who manufacture these goods, while we cannot let all your goods in free of duty there

are certain lines of goods we can. And in those goods that I have enumerated to you
to day—the stockings, drawers, woollen shirts that you and your families wear

—

you could have saved, if it were not for the duty, 81,774,000 on these few articles

of home consumption of every-day use to protect us from the inclemency of the weather.

To the motherland first should go from us as farmers the offer that her goods should be
allowed in free. If we cannot get free trade with the United States let us have it with
England ; let us get it where we can. I tell you it won't be very long before the
people of the United States, as I said before, will be very glad indeed to have a larger

exchange of commodities when they find we are getting English goods and they cannot
sell us their goods because we were allowing them to come in free from England. It is

selfishness, it is part of human nature, and the people of the United States to-day, I

regret to say, act not as statesmen but more as demagogues, and politicians are simply
using their powers as a party just leaving power on account of being punished by the
people for attempting to punish the farming community ^ not only in their country but in

this Canada of ours. If they think they can ever coerce the people of Canada into annexa-
tion they are mistaken. You might attract a fly with honey, you never can with vinegar,,

and I believe the Canadian people will resent every efibrt that is made by the people of
the Jl nited States to force us against our will into closer relations with them politically,.

We are willing to trade with them, but not willing to live under their form of govern-
ment. We can work out our own destiny, for after all we have as fine a country as the
people of the United States have within their borders. Let me tell you another thincr,

and that is it will not be very long ere they will have to commence to occupy our terri-

tory. If you look over the United States to-day you would find that their vast wheat-
fields were pretty well occupied and as their sons come up—and I hope each man will

have four or five of them—they will want to go from home and get a tarm, and as they
cannot branch out in their own country very much longer they must seek homes in our
great North-west, where there are millions of acres of land asking the people to come
there and cultivate it. I venture to say, before long the people of the United States
will be coming over as peaceable citizens of the western part of this great Dominion of'

ours, and if we are only true to ourselves, true to our country, true to our principles and
true to our traditions, we have no need to fear the people south of us.

We ought to have the duty oflF binder twine. If I were selfish I might perhaps
wish that the duty be not taken ofi", because I have some stock in and am a director in a
binder twine manufactory in Ontario. But we propose to work upon diflerent principles

—to sell to the farmers of Ontario our binder twine at a price that will compel the
monopolists to sell at the same rate, or we will have the entire market. In addition to
what the Brantford people are doing, the Ontario Government is to-day running sixty

spindles at the Central Prison where they are manufacturing a very fine quality of
binder twine, and they intend to sell it to the farmers of this province at cost. They
are determined, duty or no duty, that that monopoly shall be crushed out, so far as its
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connection with the farmers of this province is concerned. It may be that a combine
can fight one manufacturing establishment, but when they undertake to light the Gov-
ernment of a Province they will find they have as much money at their back.

A Member : AVhat will the cost be ?

The President : I think we can manufacture it for 9, 10 or 11 cents, and it won't

be full of oil. In a pound of binder twine there will be over 700 yards. It is a fine

manilla twine, just as small as it can be manufactured in the interest of durability, so

that you will get the pure twine. So that this year you can snap your fingers at the

binder twine monopoly, whether the duty is on or ott. Then I think you ought to ask

for cheaper light. When we are pruning and lopping oft the " mouldering branches," I

think we ought to lop off the duty on that which lights the homes of the Canadian

farmer ; I refer to coal oil. I know in some parts of this Province it may not be popular.

I venture to say, when you take into account that the Americans buy the best kind of

coal oil for 8 or 9 cents a gallon and you are paying 25 or 30 cents a gallon for it, you,

as farmers, burning as you often do, the midnight oil to improve your minds after a hard

day's work, ought to demand from the Government that you might have the privilege of

lighting your houses without paying a heavy tax. I will tell you what tax I pay on
coal oil, for 1 know exactly each month what the bill is. We generally sit up late at our

place, and it takes five gallons of coal oil each month, and we pay 25 cents a gallon for

it, and I can buy the same oil, if it were not for the duty, for ten cents. The result is

that I pay $9 of a tax on the coal oil that I burn in my house every year, and perhaps

some of you pay a great deal more.

These are questions broad enough for the people to consider, altogether free from

politics, because I venture to say that to-day there is no political party in this country

that is not now wishing to know the opinions of the people ; and a true statesman, I

care not whether he be Grit or Tory, watches the signs of the times. I have been in

politics long enough to know that if the Dominion or the Ontario Government see that

popular opinion is running in any particular direction they propose to give the people

what they want, and you do not need to turn either party out. Let us be free men, with

our own opinion, and not afraid to express it. I know that the Dominion Government

to-day, led by an astute man, is anxious to know whether you farmers in the Province

of Ontario want the duty off coal oil ; and if all over this Province you say to the

leader of the Government, " Give us free light," he won't care for two or three interested

parties, but he will be looking out for his own political existence, the same as I do and

the same as any other politician does. You are the power behind the throne, as you
direct, so must political parties move ; the ])oliticians are nothing more than your .ser-

vants, to do your bidding, to do what is good for you, and the moment that either Gov-

ernment does what you do not consider right, you have the power, if you have the

manliness, to put them out. (Applause.)

Now, these are the subjects that, irrespective of political considerations, we should

all think about, and I think if we would forget just for the moment that we are politi-

cians we all would ask for this. And I will tell you another secret : if you all ask for it

you need not change your vote, for every one of us, Grit and Tory, will be in favor of

having free coal oil.

I ask you to take all these matters into consideration and consider them free from

political bias. And if there is a Grit here and a good Conservative gets up and gives

him a shot, take it good naturedly, and give him the credit of expressing his opinion from

an honest conviction. If we cultivate that spirit it won't be very long before we will be

a power in this land, irresistible, and beyond the conti'ol of politicians if they do not do

our bidding. Let us be men and have as our motto " The greatest good to the greatest

number." Injustice mete out to no man—ask only for justice and receive nothing less
;

and if we do that we will be doing injustice to no one in the province. When we do

that we will have worked out our mission, helped our country aud started it on the hi<rh

road to prosperity. I hope to live to see the time when this Canada of ours will be
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the most prosperous country on the face of God's earth, with the same constitution we
have to-day, living under British law and protected by British liberty and justice.

(Applause.)

Moved by Mr. Mowbray, seconded by Mr. Beam, that Messrs McEwing, Cowan and
McNanghton, and the mover and seconder, be a committee to take into consideration the

President's address. Carried.

FIRST DAY—EVENING SESSION.

The proceedings re-opened at eight, the President in the chair.

THE NORTH-WEST TERRITORIES AND BRIi'ISH COLUMBIA.

Prof. Saunders, Director Dominion Experimental Farms, gave the following
address :

I need scarcely tell you that it affords me a great deal of pleasure to be with you. I
can assure you I have enjoyed the session very much. It is one of the occasions I
always look forward to as a time of refreshing, when one can pick up crumbs of comfort
in the way of agricultural facts that bristle out from the pointed addresses of the
speakers here.

Last year, when I had the pleasure of speaking to you, I took occasion to refer to
some features in connection with the experimental farm system, of which I have the
direction, and I thought to-night that perhaps I might occupy a little time in tellino- you
about the great country we possess beyond Lake Superior. The map I have here is "one
that I am indebted to Professor Robertson for the use of, but the wall space will only
allow me to show the country from the Saulc Ste. Marie to the Pacific Ocean. J have
gone over the ground many times during the past seven years, but I realize I know very
little about the country yet ; it is so vast that a man might spend a lifetime there and
yet know very little about it, yet I probably have about as much knowledge of it now
agriculturally, as any person in the Dominion. You were good enough, sir, to refer in
very eloquent terms to the progress made by the Province of Ontai-io. But while we
have been making progress in Ontario, we have also been making progress in other parts
of the country. True the census has not shown such an increase in population as most
people expected, yet the work is going on gradually of settlement of this great stretch of
country. As most of you are aware, the progress has been greater west of Winnipew
than it has east, for the reason that within forty or fifty miles of the city of Winnipeo-
the prairie district begins, where the soil is exceedingly rich and fertile and where the
crops are very heavy in favorable seasons. The Red River, which flows past Winnipew
has given its name to quite a large area of country on either side, which is known as the
Red River Valley. It is not really a valley in the ordinary sense of the term but a
great plain on either side of this river, which has, no doubt, been deposited under very
uniform conditions for the reason that we find the soil exceedingly uniform, both in the
upper strata as well as in the lower. The width of the valley is about one hundred
miles, and it extends south through parts of Dakota and Minnesota. The soil is a very
black sticky clay, exceedingly fertile, and with a very impervious sub soil ; as you
approach the river banks, however, it becomes more loose and friable and better adapted
for a variety of crops. This district is noted in some places for its saline character that
is, the water is what is called there " alkaline," and the soil is alkaline. This alkali is

not soda, as a rule, nor is it potash ; it is not an alkali in the ordinary sense, but it «ene-
rally consists of sulphate of magnesia or Epsom salts, associated with common salt.

These two substances effloresce on the surface looking like snow, and where they exist
in considerable quantities vegetation is almost entirely prevented. A few weeds seem to
thrive on this particular soil ; there is one related to the lamb's quarter that you find in
Some of the worst of these spots growing quite thrivingly, showing that there are some
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forms of vegetation that can thrive even under these discouraging circumstances. The
lack of settlement in this district, as compared with the district further west has been
the subject of remark, and 1 think it will be found that as long as we have soils that are

less tenacious and difficult to cultivate, so long will that Red River soil be in a sense

neglected, rich as it is. It is well adapted for dairying, however, as it has magnificent

crops of grass, and a large part of the hay which is sent to the Winnipeg market, and
which supplies the settlers around, is grown on that Red River soil.

West of the Valley, as you approach Portage la Prairie the country rises. The
Portage is directly south of Lake Manitoba, which although it looks small on the map, is

a large lake and has a very decided influence on all the country immediately adjacent.

The Portage plains are perhaps the most constantly prolific in grain-yielding power of

any part of the North-west, not so much on account of the superiority of the soil, but

from the fact that they are almost always preserved from the influence of late frosts on
account of the air blowing over this body of water being tempered before it reaches them.

Most of you have heard of the "Great Fertile Belt." It extends 800 miles from
Lake Manitoba to the foot hills of the mountains. We do not know how far north it goes,

probably three or four hundred miles. Edmonton is in the middle of that belt ; Prince

Albert and Battleford are also in it. Last year a large part of the settlement from South

Dakota, something over 2,000 people went into the district between Prince Albert and
Edmonton. The soil there is exceedingly fertile. A sample from Yorkton was sent to

the Experimental Farm for examination last year, and if you consult the last report you
will find the particulars of that analysis, which showed that not only was the soil itself,

which is exceedingly deep, very fertile, but that the sub-soil was about as fertile down
"below as an ordinary soil ; that is it contained in suitable proportions for the growth of

plants the three important constituents, phosphoric acid, nitrogen and potash, and in

sufficient quantity to produce good crops even if the top soil were entirely removed, show-

ing the immense .store of fertility that lies in that great belt of land. There is no doubt
that if the Canadian Pacific Railway had been run further north, that the settlement all

through that country long befox'e this would have been much greater than it is. They
have their drawbacks however—what part of the world has not 1 They have found by
experience that it does not do to put all their eggs in one basket. It does not do to go

into wheat growing on a large scale and depend on that alone. In the neighborhood of

Qu' A.ppelle is the Bell farm, 60,000 acres, and several other farms on which wheat is

grown on a large scale. These farms are managed, in some instauce, with a great deal of

success and there is a large profit attending them when the seasons are successful. But
after all, farming in the North-west where the man limits his work entirely to the growing

of grain is, in a sense, gambling, although perhaps I should not so designate it. But it

brings about the same sort of spirit A man tries his luck, if he has good success, he

perhaps doubles his venture next year ; then if he has poor success he is always of the

opinion that it is bad luck this time and he will give it another trial. So the thing goes on
from year to yeai-, and while some accumulate quite large sums by these operations, others

are not so fortunate.

The true andbest system of farmingfor all that country is mixed farming. It takes some
time to get into it, because farmers go in with litcle or no capital, and it is easier to grow
grain and cover a large area than to do anything else ; but everywhere the farmers are

working into stock, and with the increase ot stock will come dairying aad the converting

of the coarser grains into the mote concentrated animal products. Iq this way, when
there is a bad season for grain a man will have his cattle, hogs and poultry to fall back on,

and will always have more or less revenue. When mixed farming comes into general

practice all through that country, we shall hear very little of failure. It is a magnificent

country and there is no place where sufficient moisture falls to ripen the grain, but what
an industrious and energetic man can get along and make a good living.

As I told you last year, at Brandon is one of the experimental farms. That is the

farm which is in operation for the benefit of the Province of Manitoba, and it was placed

there for one i-eason, that it is in the centre of one of the largest wheat growing districts.

Extending north to the M. <k N. W. Railway, south to the boundary line, east at least
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as far as half way between Portage and Winnipeg and west again to the bonndary line,

with some few exceptions here and there of a light gravelly character, the land is a rich

sandy loam, admirably adapted for the growth of wheat. Settlers going in first of all

naturally thought the wisest system to adopt was to farm as they had done elsewhere
;

many farmers who prided themselves in Ontario in plowing a good deep furrow, carried

out the same practice there. In the neighborhood of Qu' Appelle a good Scotch farmer

who was sent out by the company had a steam plow and insisted on plowing eight inches

deep from the start and thought by that process he would astonish the neighboring set-

tlers with the magnitude of his crops, but contrary to his expectations, failure was the

result every year, as long as he followed that process. It is not, perhaps, easy to offer a

full explanation of the reasons why, but it has been found in practice that the best method

hrst of all is to simply skim the land, a wide shallow furrow of about two or three inches
;

that is what they call '^breaking." Then after that, plowing three or four inches deeper

and burying the sod with the upper side above again. This is the form of seed bed which

the farmers of Manitoba by long experience have found to give them the best results.

Both in Manitoba and the territories it has been found best to sow the seed on summer
fallow. That summer fallow is made in July, sometimes in June, but not later than July,

so that they turn under the moist soil which has been soaked by the June rains and in

that way by burying this somewhat deep they economize moisture and keep the soil in the

condition that is favorable for carrying the crop through the next season.

Leaving Manitoba you enter the Territory of A.ssiniboia, which must be about 450

miles long and 200 or 250 wide. In the southern part the land is very much the same as

in Manitoba until you arrive about half-way to Indian Head, then it begins to get drier

and there are seasons when the moisture is not sufficient to carry the crop through to

advantage. For this reason the summer fallowing is very much more important in the

territories relatively than it is in Manitoba. At Indian Head this year, although the

rainfall during the growing season has not been over seven inches, we have had magnifi-

cent crops of wheat, the finest sample we have on any of our experimental farms, weigh-

ing 62 and 63 pounds to the bushel. On the other hand there are careless farmers within

a few miles of the farm who have undertaken to sow their grain on the stubble and use

their disk haiTow to cover it, and they have had about five and six bushels to the acre,

and I think they may consider themselves lucky to get that. We sow some plots care-

lessly in order to show the diflerence between treating the soil properly and improperly.

Seeing is believing, as the old proverb says, and if the farmer sees the result before his

eyes he must believe it no matter how unpleasant the truth may be in comparison with

his own crops. We are also carrying on experiments there with fodder crops. At Bran-

don corn succeeds very well, and we are able to get very good crops for the silo. At
Indian Head however, there is not sutficient heat or else the climate is unsuited, I don't

know which, but we have tried it with several varieties and the squaw corn and early

Covley are about the only varieties we have been able to bring to any degree of perfection.

Of course we shall continue these experiments for many years to come, but in the mean-
time we shall recommend farmers in that district to grow grain for their cattle. By using

judicious mixtures of grain, and cutting them in a green stage, curing them as hay and
putting them into the bai-n they can have a sufficient quantity of food for their cattle for

the winter months with very little trouble ; and if it is found best to place this material

in the silo they have ensilage of a very good quality and at a very small price. We have been
trying a mixture of spring rye, wheat and oats and generally vetches, and we have had three

and sometimes four tons to the acre. This has been a very useful experiment to the

farmers, because with the settlement of tne country going on the hay lands were being

taken up, and some of them had to drive twenty and twenty-five miles for native hay.

This solves the problem and also prepares the way for the extension, in that country, of

the dairy industry. Six years ago when I first visited that country, when we discussed

dairying the farmers said, "There is no use discussing that ; we cannot grow timothy or

clover and the wild hay will not hold out as stock accumulates." Now all that is removed,

and I look for great progress in the manufacture particularly of butter in that country

within the next few years. Already several creameries are established both in Manitoba
•ajid the territories. A friend of mine has one near Indian Head, and he tells me he gets 23
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cents a pound on the station platform. I do not know whether such a price can be kept
up, but there is not much doubt with the facilities we have for carriage that the farmers can

realize an average of twenty cents for dairy butter for a long time to come. The cost of

carriage from there to England would be comparatively light, one to two cents a pound
would cover it from any part of the North-west to Liverpool.

When you pass Indian Head you strike a sandy belt for about twenty miles, and then
a great belt of clay covering hundreds of square miles. This clay is extremely fertile and
when there is sufficient rainfall there are always good crops both at Regina and Moose
Jaw, 60 miles further on in the same belt of clay. This soil when it is worked up becomes
quite granular, and although it seems to suit for the cultivation of wheat, it would take a
great deal of working to reduce it to that degree of fineness necessary for the covering of

such seed as clover, so that while it has its advantages in fertility, it has its diawbacks also.

Above that you strike a soil altogether different. You get into that fertile belt I have
been speaking of and there is almost invariably a rich black sandy loam with patches of

trees and great stretches of prairie between, and the country being broken and partly

wooded is also much better watered, so that it is a very fine country for mixed farming
and pasturing. The grass grows very much longer than on the southern plains, and the

growth of grain is quite as rapid, and the grain is ripe just about as soon at Prince Albert

as at Indian Head. Beyond Moose Jaw the country becomes very much drier, and
between there and thirty or forty miles from the foot hills seems very barren. It grows
a great variety of grass, however, and although the growth is short yet the grass is nutri-

tious and affords abundance of food for very large herds of cattle and horses. The Bow
Biver District is where these large ranches are of Cochrane's and other breeders. From
Calgary to the boundary line they allow their horses to run out all winter without any
sort of protection. I was paying a visit to a gentleman at Fort McLeod a short time ago
and he drove me out with a very nice horse. I asked him what he did with his horse in

winter and he said, " I just let him loose and never see him again until spring when he

comes in fatter than he went out." He said that was the common practice all through

that country. The horses paw the grass when there is any snow on the ground. The
Chinook winds are of frequent occurence, and the snow very seldom lies on the ground
for more than a few days at a time, and so the cattle and horses find abundant pasturage

for the greater part of the year.

Beyond Prince Albert I cannot tell you much about the country from personal obser-

vation, because I have not been more than twenty or thirty miles around that district, but
lately I received some samples of grain from a fort north of Prince Albert, and I received

last week from the people at Dundegan samples of wheat that would weigh 62 and 63 lb.

per bushel, and I got some of the finest samples of two-rowed barley that I have seen in

Canada. It was about 53 or 54 lb., very bright and mellow in appearance, and just the

kind the English brewer wants. But I do not know what quantity can be grown. It is

not safe to draw any conclusions of a general character from these isolated points, because

the Hudson Bay posts are generally in river valley, where the soil may be like the sur-

rounding country or it may not ; but we know this much, that 400 or 500 miles northof

th(! Pacific Railway grain can be grown and ripened of a first-class quality, so I think it

is safe to presume that a very large stretch of country lies between the present settled

lands away north which will make fine homes in the future for settlers. At this point

you are, of course, at a much greater altitude. At Calgary, I think it is about 3,000

feet, and from that on you rise until you get to the top of the Rockies.

I will refer to some of the peculiar features of British Columbia. It is one of the

most perplexing countries to give an opinion on that I know of. The mountain ranges

are not shown on this map, but the coast range extends from 70 to 100 miles east of the

ocean. All the land beyond that coast has a climate like that of England. Our Experi-

mental Farm for that province is situated at a place called Agassiz, seventy miles from

Vancouver. We have there 300 acres in the Eraser River Valley, and north of that is a

low mountain range running up from 800 to 1,200 feet, so that the farm is sheltered, as

most of the land in British Columbia is, either on the one side or the other In the

valley land such plants as the English laurel and holly winter outdoors perfectly. The
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Khododendron winters there and survives in a way that is quite charming. The many
hued evergreens from Japan and the south of Europe find a convenient place for their

growth and develop rapidly, and I think it will not be very long before we shall have at

that place one of the finest collections of ornamental trees and shrubs to be found in the

whole Dominion. And I think it is wise that we should have them there for the reason

that the sight of these shrubs and plants has a stronger and more persistent effect on

visitors in indicating to them the character of the climate than anything else you can

plant. You may talk to a person as much as you please about the mildness of the

climate and they may not take all you say for gospel, but if they see the holly, the laurel,

and the yew tree growing outdoors without any injury, they know the climate must be

very much like the climate of England. Th'^ rainfall was about 62 inches last year, which
is about 50 per cent., speaking roughly, more than we have in Ontario ; so that the grow-
ing season is a very long one. I had a letter from our superintendent a few days ago

asking me to hurry up the seeds as he expected, from present indications, to begin plowing

in February.

Apple, pear, plum and cherry trees grow there with luxuriance. I have seen shoots

of six inches long on young trees in a single season. We have on that farm 887 varieties

of fruit, 569 of large and 318 of small fruits. Before the railway was completed the

"farmers depended upon the nurserymen of ^lontana and Washington. The trees were
not true to name, and the farmers not knowing what varieties they were growing, have
been negligent, and in addition they had no market. On my first visit, 1 found pears

strewn over the ground, rotting. Now all is changed, orchards are being planted, and the

valleys and hillsides in many localities are covered with thousands of young fruit trees,

which, in a very few years will give such returns that the Province must either become
the centre of a large fruit drying and canning industry or they must ship their fruit east

or west.

I mentioned to you last yeai", but it will bear mentioning again, that although that

country has such immense resources as far as timber is concerned, yet it has no hard

woods, and this is a great draw-back to manufacturers. A carriage factory has to send

to Ontario and carry the wood 3,000 miles. We have commenced planting black walnut,

hickory, elm, ash and all the valuable eastern woods on the broken sides of the hills where
we find a sufiac:ent amount of earth in the crevices of the rocks, and we are also trying

them in the valley lands below^. With the rapid growth of trees in that country a very

few years will determine the value of that experiment. It has occurred to me, however,

that with such rapid growth the wood may not be of uniform quality, but the experiments

of Professor Furneaux, chief of the American department, and one of the best authorities

on the continent, go to show that the quality of these hard woods when the growth is rapid

is superior to when it is slow.

A Member : Can you ever hope to produce apples east of the Rocky Mountains,

between there and Winnipeg.

Prof. Saunders : The results we have had with apples as far west as this have been
exceedingly discouraging. I suppose we have tried probably 200 varieties, but we have
not found a tree that will endure the climate. There are periods in the winter and early

spring when the changes of temperature are so great that the rising sap or budding leaves

are frozen. In connection with the forestry work there we are providing shelter belts.

We have a belt 100 feet wide of native trees on the western and noi'thern boundaries—of

trees raised from seed gathered in the valleys near by. These trees, of course, are per-

fectly hardy, and in their shelter we are beginning to have some success with the Scotch

spruce, Raga pine and Norway pine. This year we have about three tons of seed col-

lected, which we are putting vxp for distribution in these districts. In Brandon we have
planted about 3,000 trees on a large belt on two sides of a farm similar to that at Indian
Head, besides avenues and wind-breaks at other points on the farm. We are also trying

the plan of laying out the land in squares of from one to two chains wide, and running
rows of native trees down as enclosures and cutting them down to the height of a hedge,

but eventually intending to bring this up to the height of about 8 or 10 feet. We find

.already that in the shelter of these hedges, although perhaps not more than 4 or 5 feet
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high, we can grow small fruit such as currants and raspberries a great deal better

than they can be grown on the open plain. At Brandon we have a number of varieties

of apple trees growing, and this year had specimens of the fruit. We have also had a
quantity of small fruit grown on the farm and sold in the city. The soil there is of a light

character, and that is perhaps the reason why we have succeeded better than at Indian

Head. At Indian Head the thermometer has touched 4:0'' this winter, and I have known
two or three weeks when it would not rise above zero. While the cold is dry and you do
not feel it as much as the same degree of cold down here, yet it has its effect upon
tissues of plants and trees, and is hard for them to endure. I am of opinion that the best

success will attend fruit planting in Manitoba and the ISTorth-west on poor soils that are

not considered fit for grain growing, and that experiments would be more successful on
such land than on the richer soils of the plain.

Along the foot hills of the mountain, and as you get up into the higher points, is

where these great discoveries of anthracite coal have been made. Some years ago I

counted, I think, 40 or .50 veins of anthracite in 400 or 500 feet on the side of the moun-
tain. I brought home some samples of cannel coal from a vein 20 feet thick. Near
Banfl, coal of a very good quality of anthracite is being found, and there is every reason

to anticipate that a deposit will be found which will perhaps surpass the celebrated

Pennsylvania deposits. All this coal is shipped to Port Moody, and some has been sent

down to San Francisco, although not a very large quantity because the mines have
scarcely got into working order as yet.

Between this range and the coast hills you have probably the greatest diversity of

climate to be found anywhere in the world. Two years ago I drove about 200 miles

through the country and found for the first 30 or 40 miles that it was possible to grow
grain remarkably well without irrigation, but south of that point everything requires to

be irrigated. Wherever water can be commanded crops can be grown that are surprisingly

heavy, but where water cannot be had it is a bunch grass country suitable for cattle ranch-

ing. There are large cattle ranches from the Canadian Pacific Railway down to the

boundary line. When you come east of the coast range the climate suddenly changes.^

In going 50 miles you will pass from a climate with rainfall of England to a climate that

is practically rainless. Going west it is a most interesting thing to watch. You leave

the sagebrush and desert vegetation behind you until you are gradually led into the full

vigor and verdure of that wonderful country for growth, the coast climate. The explana-

tion is very simple. These mountains are high, the clouds laden with moisture coming
from the Pacific are driven against the tops of the mountains and their moisture is pre-

cipitated, and they rise high and do not discharge any more moisture until they strike the

next range, so that these lands are practically arid until they can be irrigated by mountain
streams. During the past year in part of this district between the Columbia river and
the mountains, called the Kootenay district, deposits of silver and some gold mines have
been found. We shall have at the Chicago Exposition a large number of samples which
will be very impressive and will go far towards enlightening the people of this and all

other countries as to the immense resources of that district. (Applause.)

A Member : I was in British Columbia in 1864, mining, and I did not see much of

the land that I considered fit for farming purposes. I found that in the mines we could

only put in about three months in the year. In the hot weather the melting snow filled

up the rivers, and in the winter they were frozen up. I could not recommend any of

our young men to go there and prospect.

Professor Saunders : I would not like anyone to go away with the idea that I am
trying to give a rose-colored view of the country. My object is to give a plain, straight-

forward statement of facts, yet they have been so hurriedly given that one is likely per-

haps to convey a false impression. I will give you an incident on the other side. I

was stranded at Dunmore, and went into a shop where I saw carrots, turnips and pota-

toes for sale. Upon asking the price I was told five and three cents per pound. I asked

if they were not grown there, and was told that nothing could be grown there, as they

had frost every month in the year. This of course was a good distance up the mountains-

At Banff, for instance, scarcely anything is grown.
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THE HORi^-FLY.

Mr, James Fletcher, Dominion Entomologist, Ottawa, delivered the following

address : I shall speak what is generally called " one word," and that one word will not last

move than ten minutes. Most of you have heard or seen the name " Texas Fly." It is the

popular name that has been given to a small fly that has been introduced to the United

States from Europe and has spread over most of the Eastern States and at last reached

Texas. It is rather important that you should get the right names of these flies, and par-

ticularly the popular names, in order that when you apply for a remedy for a certain

pest, you may get the one you require. I am not going to try to persuade jou to take

up the study of injurious insects further than they affect your crops or herds, but when
applying for information or remedies I wish you would send specimens with your lecters.

The interest taken in this subject has become so great that means have to be taken to

reduce the amount of correspondence, and anyone can see that if you write, and call the

insect by the wrong name, a great deal of time will be lost. The mails will carry your
letters free of postage if you address them oflicially to the Experimental Farm. Any
small receptacle will do to contain the insect, if packed in a tight, neat parcel. Small
tin boxes will do, and it is not necessary to make holes in the boxes. In proportion to

its size the insect has a greater air space in the box than we have in this room. If you
make holes the insect will dry up and become hardly recognizable ; while if you close

up the box it will contain enough moisture to prevent this.

Every insect has a certain time for its chief occurrence ; it appears at a certain time

of the year ; it has its reason for appearing then, and we must know its life history

before we can discover a remedy. The Texas or horn-fly produces two or three broods

during the season, and some of these broods will occur all through the season, so that we
have constantly to be working against them to prevent their injuries. The fly is about

one-third as big as the ordinary cattle fly that bites your cattle about the legs. Its bite

seems to be as irritating to the cattle as the bite of a mosquito is to some people. The
mosquito does not trouble some people, while others, of a nervous temperament, are

driven almost crazy by it. It is the same with cattle, and the best milkers are of this

highly strung, nervous temperament ; but, if you are to get good results, you must keep

your cattle placid and comfortable. I know of a herd being frightened almost out of

their lives, simply because a woman, an unaccustomed sight to them, came into the stable.

The life history of this horn-fly has been by some people confused with that of the

maggot that gets into the heads of sheep. That fly lays an egg in the nose of a sheep
;

the egg is hatched and the grub crawls up into the brain. It was supposed that the

horn-fly laid its eggs on the horn and that the grub ate its way into the horn and thence

to the brain. That is not so at all ; the only injury is that the insects give the cattle no
rest, so that the cattle injure themselves by rubbing until sores form. Some people have

told me that they saw the holes in the horn ; I have simply said, you are mistaken.

What seemed holes on the horns was simply the excrement of the fly. The maggot is

soft and could not bore into bone. The fly can be prevented from doing any injury by
simply rubbing the animals with grease. Tanner's oil is the cheapest and is sufiicient ta

prevent the fly from biting. They settle on the horn because it is difficult for the animal

to rub them off ; the object of the fly is to find a place where it cannot be reached and
can bite at its leisure ; but it will not settle on a well oiled spot.

This, however, is not a scientific way of treating them, since if you drive them from

one animal they settle on another. But, as I said before, we cannot find a scientific

remedy until we know the life history of the insect, and the life history of the horn-fly

is as follows : The eggs are laid on the fresh, wet dung, as soon as it is dropped. In less

than twenty-four hours the eggs are hatched into grubs or caterpillars ; these pass into

the third stage, in which most insects do not move ; then there is the fourth stage, the

perfect insect. There is no such thing as spontaneous generation. There must be a

male and female ; these come together, and the product is similar to the insect that

produced it. That is, every insect has a father and mother, the same a^ higher animals

have. The eggs live in the dung, and in about a week, that is, before the dung has
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dried up, the insect has passed through all its stages and the perfect fly comes out. Now,
what is the way to stop it 1 Simply produce a condition in that dung so that it is not a

place in which those insects can live. This can be done by either disturbing the dung or

by placing upon it some substance to dry it up. A remedy must be effective, to do the

work ; it must be simple, so that there will be no mistakes ; and it must be cheap. I

do not know whether you a use brush harrow in this country. It is composed of large

pieces of brush fastened so as to drag behind a roller. Such a brush dragged rapidly over

a pasture twice a week is all that would be necessary to render the dung unfit for the

habitation of these insects.

A Member : How long will an application of oil last 1

Mr. Fletcher : After two or three applications of tanner's oil I think it would be

unnecessary to put it on again, [f you use the kerosene emulsion, composed of coal oil

and soap suds, it can be applied best with a force pump.

A Member : Will that emulsion do also for lice ?

Mr. Fletcher : Yes, it is the best remedy. This emulsion is composed of two
parts of coal oil and one of soap suds, mixed with nine times of water. It should be
sprayed on the cattle with a pump and rubbed in by hand.

A Member : I found that this emulsion blistered the cattle. We have Shorthorn
grades. Would it do as well if used weaker ?

Mr. Fletcher : It certainly could be used weaker, but I never found it blister our
•cattle.

A Member : What quantity of soap suds should be used ?

Mr. Fletcher : I prefer always to give the formula in print, but it is this : Boil

half a pound of hard soap, or a quart of soft, it is immaterial which you use. in a gallon

of water. By the time the water h boiling the soap is dissolved. You have the coal oil

in a separate tub (away from the fire of course), then pour in the suds and churn the

mixture. Test by drying a little on glass ; if it remains without oiliness the emulsion is

correct. It takes a good deal of churning to get it to the right consistency. This should

be used mixed with nine to fifteen times its quantity of water. Xine is the formula I

use. If you find your cattle have tender skins, make it weaker. We have some nice

Jerseys with very delicate skins at the Farm, and we find that nine gallons of water to

one of emulsion is not too strong.

A Member : I found that the large lice on pigs lived through this emulsion.

Mr. Fletcher : Then I should simply say, use it a little stronger and be careful to

wash thoroughly.

A Member : At what intervals should they^be washed ?

Mr. Fletcher : Two washes should destroy them entirely. In all instances I tried,

the first wash was sufficient.

A Member : Would not^tobacco, or rather snuS", serve the same purpose, sprinkled

on and whisked in 1

Mr. Fletcher : It would do very well for Jay Gould. It is too expensive. This

emulsion costs only 1^ cents a gallon.

A Member : I find the common oil very effective ; it never blisters, and one appli-

cation is sufficient for the season.

Mr. Fletcher : Lard has been used in the same way. This emulsion is the least

expensive of all. We have tried the pure coal oil with no bad effect on the animal, but

there is no necessity for using it so strong. These lice sometimes get into the cracks of

the stalls ; they must of course be cleaned out from there as well.

The meeting then adjourned.
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SECOND DAY—MORJSriXG SESSION.

The Presidext took the chair, and called the meetinsj to order.

The President : Prior to this year we elected our officers by open voting, but last

year a resolution was passed that the election be by ballot on the morning of the scond
day of the meeting. There are two electoral districts not mentioned in the grouping ; is

it your pleasure that they be attached to No. 2 1 Carried.

EXECUTIVE COMMITTEE FOR 1893.

The different divisions then organized, and elected the following Executive Com-
mittee for 1893 :

District No. 1—A. P. McDougald, Melbourne.

" 2—Thomas Ivells, Vandeleur.

" 3—J. F. Beam, Black Creek.

" 4—James McEwing, Drayton.

5—J. B. Ewing, Dartford.

6—T. G. Raynor, Rose Hall.

" 7
—

"W. J. McNaughton, Lancaster.

ELECTION OF OFFICERS.

The following gentlemen were then nominated for the office of President : Messrs.

T. Lloyd Jones, T. G. Raynor, D. E Smith, and David McCrae. Upon the third ballot

Mr. Lloyd Jones was declared elected President.

Messrs. McCrae and Macpherson were nominated for the office of Vice-President,

also a number of other gentlemen, who, however, withdrew their names. Upon a ballot

being taken Mr. D. M. Macpherson, of Glengarry, was declared elected Vice-President.

Mr. A. H. Pettit was elected by acclamation to the office of Secretary-Treasurer.

M. AwRET : Before I retire in favor of my successor, I have an important duty to

perform. It is to say that Mr. Pettit, who has been Secretary for a number of years,

has discharged his duty in a way that is eminentlj^ satisfactory to everyone. Although
he is, if it is a question ot politics, firmly opposed to me, yet in the discharge of a public

duty he always forgot his politics and decided every question upon its merits. I can

assure you that it would have been a mistake at this juncture to have changed your Sec-

retary, for he devotes his time, energy and ability freely to the good of the Central Insti-

tute. (Applause.) I wish to thank you for the courteous treatment I have received for

the past three years. At this meeting and throughout the country at the local institutes

I have received the support and encouragement of every member, and I bespeak for my
successor in office the same kindly treatment that I have received. I beg to present Mr.
Jones to you as your President for 1893.

The newly elected officers then in turn addressed a few words of thanks to the Insti-

tute for the confidence reposed in them.

Moved by Mr. Wilson, seconded by Mr. Sissons, and resolved, That a Committee be
named by the President to draft a resolution tendering the thanks of this Central Insti-

tute to the late President for his ver}' able and efficient services during the past few years.

The President nominated the following Committee : Mr. Wilson, Mr. Raynor, Mr
Mowbray, Mr. McEwing and Mr. Hoare.

Mr. Thomas A. Good, Brantford, and Mr. George A. Aylsworth, Newburg, were
•elected by acclamation as Auditors for 1893.
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ROAD-MAKING.

^Ir. D. E. Sjiith read the following? paper : How can we improve our system of

statute labor ] This is an age of progress in many lines of thought, and many of the

farmers of Ontario are endeavoring to keep pace with the most advanced thought of the

men of other callings and professions, and great advancement has been made during the

past decade, but success in agricultural pursuits is too frequently handicapped by lack of

union, lack of thought, and lack of business principles. However, such advancement has

been made by many of the rural bread-winners of our fair province that in the march of

progress we are forced to look beyond the limits of our farms and consider whether it

would not be expedient and beneficial in the interests of farmers as a class to dispense

with the present system of road-making and devise and substitute a better. Most of us

believe that our present system has outlived its usefulness, and to-day there is a wide-

spread feeling that something more ought to be done. This is seen by the agitation that

is going on in press and on platform throughout many parts of Ontario. It is generally

granted by those who are acquainted with our present system of statute labor that much
time, labor, and money have been spent to little or no purpose, with very little hope of

any improvement being made under the present system. The great dread of the farmer

in many localities is that he may have a tax to pay, and that prejudices him against any
system that has anything to do with paying tax. The right to tax is based theoretically

upon the retarn to the taxpayer of more and better results than he can secure by the

expenditure of his own money in his own way, hence the argument for the contribution

to the general fund.

Bad Roads from an Economic Standpoint.

It will not be necessary for me to do more than indicate the evils arising from bad
roads, because they are familiar to most of you. Bad roads add expense to our produce

by the trouble and loss of time it requires to take it to the market ; by the extra wear
and tear of waggon and harness as well as to horses ; by loss of time in taking small

loads ; by more frequent breakages ; by the difficulty of taking produce to market during

the wet season, as in spring or fall, when produce brings the best price ; by the injury to

small fruits, to milk and butter ; in taking milk to creameries and cheese factories it

entails a loss of very much time. Good roads, on the other hand, increase the value of

farm property. In the State of Ohio, where they have changed their system of road-

making, they claim that farm property has gone up from twenty-five to fifty per cent.,

and they add that it has reduced the cost of transportation forty per cent. France claims

that good roads have developed the country and raised the pi ice of property and improved

the people. Good roads bring us into closer proximity wioh churches, school-houses, and
halls where concerts and lectures may be heard and are thus a benefit. Good roads add

to the pleasures of country life and better the condition of the farmers.

The Farmers as a Class are Ready for the Change.

In the early history of our country we find that the Indian trail answered a good
purpose ; but civilization in her onward march widened these trails into roadways of a

rude kind it is ti'ue. These in turn were straightened, broadened, and levelled, and later

on the Scriptural injunction was applied to them :
" Cast up, cast up the highways

;

gather out the stones." Thus there has been a gradual improvement until within quite

recent years we have come to a standsttill. The system belongs to the past, and the

feeling is growing and rapidly gaining ground that we should make another step forward
and improve the system. Let us then solve the problem by using our best efforts to

insure a successful change. The experience of the countries of the old world where they
have excellent roads should influence us in forming plans for a new system, and therefore

T think it is only right and proper that we study their systems. I will therefore

endeavour to give you a synopsis of some of the systems of the countries of Europe, and
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draw from these and others some points of usefulness. There prevails among them road a

kept up by the state. They in most cases have engineers or skilled workmen. They
devote more time to maintaining their roads after having them made. They spend a

large amount in making them properly at first.

Fra>'CE. The modern road system of France was inaugurated by the first Napoleon,
and carried forward to its satisfactory conclusion by the late Emperor Xapoleon III.

Their road system has been of far greater benefit as a means of raising the value of lands

and of putting the small landed proprietors in easy communication with their markets

than have the railways, and have contributed largely to the material development and
wealth of the country. They di%'ide their roads into three classes : Xational or State

roads, constructed and maintained by the state ; department roads, entirely under the

control and at the expense of the departments ; township roads, which, though constructed

by the communes, receive in most cases support either from the state or from the depart-

ments for their maintenance. The national roads radiating from Paris communicate with
all the important cities and the departments in the country. They are placed under the

jurisdiction of the department of roads and bridges, which is attached to the bureau of

the Minister of Public Works. The second and third class of roads form a network of

the country, and are under the supervision, in a general way, of the prefects and mayors.

In making a new road the engineers go over the region, examine the direction the road is

to take, draw up an exact estimate of the cost, make the specifications, and write out in

detail for the benefit of the contractors their observations on the manner in which the

road should be constructed. The work is then placed in the hands of the contractors, who
must execute it under the supervision of the engineers and according to the stipulations

of the estimate. All roads have perpetual attention ; every rut or hole is repaired at once.

No part of their road system is neglected. The tires of their waggons are generally from
four to six inches wide, and so improve instead of injure their roads. The engineers are

chosen by competition. The road men and superintendents are generally chosen from
countrymen who understand this kind of work. They macadamize their roads.

Germany. There are in Saxony two kinds of roads : (1) state or government
roads

; (2) country or communication roads (connecting two or more towns or villages).

The former are maintained at the cost of the state, while the latter are built and main-
tained by the city and country communities. The state roads are under the supervision

of the Treasury Department : a special technical director for road building is attached to

this department. There are in Saxony seventeen districts for the supervision of roads,

and embrace two directors for each. The duties of the directors of these districts are to

draw up the plans for and supervise the construction of the state roads. They are

supplied, as the case may require, with a number of engineers and Government architects.

Saxony is further divided into seventy-six road-master districts, so that from four to five

road-masters stand under each district surveying director. These road officials must
siirvey and conduct the works for road repair, and are entrusted with the control of all

the road guards, 811 in number, who each have from three thousand to seven thousand
yards of road to repair, clean and survey.

Italy. Eoads are divided into national, provincial, and communal. The national

roads are built and kept up by the government. These connect the chief cities of the

kingdom with each other and with the seaports. Provincial roads are built and kept up
by the provinces which may levy a tax by royal decree, or they may levy a per capita

road tax. These roads connect the capitals of the diS"erent provinces, and the capitals

with the nearest ports. Communal roads are built and kept up by funds from the

communal revenues, or by a special tax levied by the communes. These three classes of

roads are always macadamized.

England. 1st, the duty, maintenance, etc., of the highways is cast upon the rate-

payers of the parish and managed by their highway surveyor ; 2nd, parishes are united

into districts, for the common object, under the supervision of the highway boards : 3rd,

municipal boroughs and towns have powers conferred upon them to perform the duties of

highway surveyors within their boundaries ; ith, the central authority, the Local Govern-
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ment Board, London, is entrusted with a general superintendence of the several systems
for the benefit of the nation at large. In order to raise the necessary funds for the

maintenance of the highways the ratable property value in each parish is ascertained,

according to the valuation list in such parish, or, if no valuation list be in force, by the

justices of the peace, subject to appeal at the quarter sessions. The surveyor is to levy a

rate upon all prope rty rated. Mr. Telford says: "The most important element in the

problem seea;s to be the employment of competent expert capacity to personally and
immediately supervise the designing, locating, constructing, and maintaining of the
highways of the various country- sides."

Canada. Our system of statute labor is well-known to every one, so that it will be
necessary to add only the more recent legislation. In chap. 48, sec. 94, I find the
following :

" The council of any township may, by by-law, direct that a sum not exceed-
ing ^1.00 a day shall be paid as commutation of statute labor, for the whole or any part
of such township, in which case the commutation tax shall be added in a separate column
in the collector's roll, and shall be collected and accounted for like other taxes."

Chap. 42, sec. 534. " When a county council assumes by by-law, any road or bridge
within a township as a county road or bridge, the council shall, with as little delay as

reasonably may be, and at the expense of the county, cause the road to be planked,
gravelled or macadamized, or the bridge to be built in a good and substantial manner."

From the foregoing and other systems I have endeavored to select those parts that
I believe would meet the requirements of our country, and have kept in view two things,

namely, the obtaining of good roads, and a due regard for economy. I will then submit
for your consideration and criticism the following scheme

:

Roads should be divided into three classes, (1) provincial
; (2) county and (3) town-

ship roads.

Provincial Roads. These should be the principal roads leading to the largest cities

and best shipping ports, and should be extended to meet the adjacent county roads. They
ought to be, so to speak, the large arteries that would carry the surplus of the farm to

the best shipping ports and best markets and and bring back the necessaries of the farmer.
They should be built by the Provincial Government and kept in repair by the town-
ships throughout which they run. They should be macadamized, the work to be done by
skilled workmen under the direction and supervision of an engineer. Our Provincial
Government has heretofore spent a large amount of money in our towns and cities, and
comparatively speaking a small amount in our rural districts, so that the agriculturists

of Ontario have a just right to demand such an expenditure. It would also enhance the
value of our farms and better the farmer's oondition. It would benefit the merchant, the
manufacturer, the professional man, and in short all classes would directly or indirectly
be benefited. Whatever improves the farmer's condition tends to improve the condition
of all other classes. For it has been wisely said that " The farmer's gain is nobody's
loss ; but the farmer's loss is everybody's loss."

County Roads. These should be the principal roads leading to the county towns and
best shipping stations, and would extend throughout the county in different directions and
would, when possible, connect with the county roads in adjacent counties. These should
be built by the county council but kept in repair by the townships through which they
run. The reeves of the diflferent townships would form the road board, and would have
the roads macadamized under the direction and supervision of an engineer. A certain
distance could be done each year and the stone hauled in the winter. This could be done
by contract or a competenc person with a number of assistants could be hired by the
month to do the work as specified by the engineer.

Township Roads. These should be made and maintained by the township council-

An engineer should be hired by the month, whose duty it would be to go over the town-
ship ami draw up detailed spacifications of what should be done. He would receive
instructions from the township council how many days were required to be worked, and
his specifications would just cover that number of days. He would also make observations
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on the best way to do the work. Then a gang of men, say four men, and a foreman,

would do the work specified. In larger townships, two or three such gangs would be

required. In each case they should be under the supervision of the engineer, and each

gang have a foreman. If five men could do the work specified by the engineer in two

months, then have the township divided into five divisions or beats ; if it required ten

men then divide the township into ten beats, and if fifteen divide it into fifteen beats.

These men should work in gangs during ^NEay and June, and each man for April, Sep-

tember and October would have his road beat, and with horse and cart, shovels, spades,

etc., he would fill all ruts, keep ditches clean, thistles and weeds cut, culverts repaired,

and keep the road in a general state of repair over his beat. Thus ten or fifteen would

keep the whole township. Let me illustrate this by taking the township in which I live,

Ohinguacousy. There are 175 miles of road and we have to perform 4,250 days' road

work. The engineer would go over the township and draw up detailed specifications and

make observations on the best way of doing the work. Three gangs of men of five each,

with foreman, would carry out in full the specifications of the engineer during May and

June. By dividing the township into ten road beats, each of two gangs (ten men) would

have 17^ miles to look after, and so the whole tovvhship would be kept repaired, and they

would do this during April, September and October and be off work during July and.

August and could help the farmers in haying and harvest or work on the farm during

the months of July and August when little teaming is done on the roads and when their

services would be needed most on the farm.

Let us compare the cost of the two systems. Four thousand two hundred and fifty

days commuted at $1 per day would be $4,250, not counting the path-masters' work, and

there were 85 of them. As against

—

10 men for 3 months, with horse, etc., $2 per day $1,560 00

15 men for 2 months, with horse, etc., " 1,560 00

1 engineer for 2 months, at $65 per month 1.30 00

Average expense for carts, etc 500 00

$3,750 CO

This would equal commutation at 88 cents per day. During April these men could be

opening out and cleaning ditches and other necessary work, and in May and June could

work in gangs carrying out the engineer's orders, and in July and August assist the

farmers during the busiest season, then in September and October continue the repairing

of the roads. Thus we have a stitch in time applied to ruts, we have the roads in the

best condition for the fall teaming of grain, and we have the ditches and drains open for

the fall and early winter rains. Oftentimes these same men could be engaged to haul

gravel or stone during the winter season.

Engineer. This man is often an objectionable feature in this plan. Wherever a

thoroughly practical engineer has been tried the results have been most satisfactory. The
old Eoman roads, a credit to the people of that age, were under the direction of engi-

neers. France, Italy, Spain and most of the countries where roads are good have had

engineers and to-day the same system prevails. In some of the states of the American

Union where engineers have been tried they have the best roads. Our cities when they

desire to make lasting roads always employ an engineer. In Hastings county we have

the nearest approach to this system, and no county has better roads that I know of. So

I conclude that the cheapest man in road-making is the engineer. And the more I study

this question the more I am convinced that work done by means of an engineer is far the

cheapest in the end. But he is expensive, and I think there might be put in his place a

farmer or a farmer's son if he received a thorough training. I would therefore suggest

that a five months' course on road-making be taught at the Ontario Agricultural College.

It could extend from February to June inclusive, and a thorough course taken up and

taught theoretically and practically. At the end of the term have an examination and
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all who got certificates would be eligible for the position of what I have hitherto called

engineer. This would also be less expensive than a regular engineer. The money to

bear the expense of this system could be raised by commuting the statute labor or an

equivalent to it raised by taxation, and could be made not to exceed -91 for a day if com-

muted nor less than fifty cents. This tax should be reduced a certain per cent, to all

farmers who use 4 or 6-inch tires, and still more to those who have the hind tires' track

just outside of the fore ones.

The engineer could be engaged by the township council as well as the other men.

Some have thought that a county or township road board would be a good addition to this

system. They could be elected for a period of three years, and have control of the roads

and everything pertaining to the manage i.ent of and expending the money. There could

also be a bridge gang that would build all the bridges in the county.

Best Systems of Road-Making,

I will briefly outline the two best systems of road-making, the Telford and the

Macadam and the Telford-Macadam.

The Telford System of Road-Making. The road-bed is built of large stones set

up on edge and closely packed Avith small broken pieces. The layer covering this founda-

tion should be composed of stones of less than two inches in diameter. This layer should

be of the best stone as on it is the wear and tear of travel. Water should be thrown over

this to make it bind, and then a large iron roller should be run over it to pack it down
even and firm and bind to the foundation stones. Then a third layer of finer stones

should be added and thoroughly rolled while wet as it packs much better.

Macadam System. This consists of the road-bed being built of l|-inch angular

stones, no large stones are used. All must pass through a 2-inch ring. They should be

made wet before rolling and be of the best stone. This layer may be from 6 to 15 inches

in depth. The surface layer should be of fine stone and thoroughly rolled while wet. In

each of these roads the centre should be some four or five inches higher than the edges

and gradually sloping towards them.

A Telford road 14 feet wide, 14 inches deep in the middle and ten inches at the

sides cost 34,200 per mile. A Macadam road 14 feet wide, 8 inches deep in the middle

and 4 inches at the edges cost $1,707 per mile.

Another Macadam road 14 feet wide, 12 inches in the middle and 9 at the edges

cost $2,552 per mile.

It is generally believed that the Telford is the more expensive, but the diflference is

not gi'eat.

Telford-Macadam Road. This consists of a Telford foundation and a Macadam top.

This makes an excellent road and very lasting. It is also estimated that either of these

can be maintained at less than .$10 a year after being once properly made. It is well to

know that the maintaining of our roads now cost from $25 to $50 per mile. After being

macadamized they would cost less than $10 to maintain them.

The meeting then adjourned until 1.30 p.m.

SECOND DAY—AFTERNOON SESSION.

Upon reassembling a discussion took place on Mr. Smith's paper.

Mr. Stuart, Middlesex : Would nob this system bear too heavily on those living

far from the cities 1

Mr. Smith : I "do not see that any scheme can be devised that will not have some
inequality.

Mr. Hanlev, Hastings : I do not think the system proposed would do in newlv
settled districts. The people there should be at liberty to commute or to do their statute
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labor. Then, as to the Government taking charge of certain roads, I think they have
now all they can attend to without increased taxation. I think it would be better to

leave the matter in the hands of the counties and townships.

Mr. Young, Cornwall : I do not think our farmers know exactly what a good road

is, and it seems to me the province should maintain a leading road as a pattern of what
a road should be. I do not see why the road that is used by everyone should not be

subsidized as well as the road that is used by the few, that is the railroad. Another
thing, many people think they are done with a road when they have built it, whereas the

work is never done.

Mr. W. H. Browx, Owen Sound: I heartily approve of what Mr. Smith has said

with regard to training men for road-making in the Agricultural College. I do not,

however, approve of subsidizing the roads by the general government.

Mr. Story, Prince Edward : The gentlemen seem to lose sight of the fact that

we have a statute alreidy providing for the commutation of statute labor, and for the

building of county and township roads.

Dr. Cowan : We know that there is legislation regarding county bridges, and we
know the endless law suits that yearly take place settling which are county bridges and
which belong to the municipality. I certainly think the Provincial Government would
not be very apt to take up a system of provincial road-making. With regard to teach-

ing the people of this country road-making, I think it is a very good suggestion, but
road-making is already taught at the Ontario Agricultural College, and Professor Shaw
has made the roads past the College a splendid example of what the roads should be.

Mr. Gregory, Lincoln : The old system of statute labor is past its day. Many
of you have heard of a machine that is being builc in Hamilton for the purpose of

turn-piking roads. A scheme was prepared in oar township for the purchase of one of

these machines, which cost 8235 ; we asked the council to commute one-third of the

statute labor at 31 a day. We did work on the different road divisions according to the

number of days allotted to each ; we hired teams ac a cost of 88 a day. And I may say

that operating this machine for fifty-eight days, at a cost of 8500, we did more work
in the township of Louth than ever was done by two thousand days of statute labor. I

believe there should not be so many path-masters. There should be a township engineer

who should have the superintendence of the whole township, and then with the use of

proper implements, such as I speak of, we can do the same amount of work at one-third

its present cost. I believe that if the statute labor was commuted at 81 a day, there

would be sufficient funds to maintain our roads and bridges without dipping into the

county treasury.

Mr. Beam : The Ontario Government is building very good colonization roads in

northern Ontario, where the settlers are too few to do this for themselves. I would sug-

gest that part of the Ontario surplus claimed by the Government be used in the con-

struction of roads east and west across the counties. Then there should be a frontage

tax on the property. 1 have seen this system in use in Indiana with very satisfactory

results. No one seems to object to this tax. Our manner of appointment of path-masters
is wrong ; men are often appointed who know nothing of the management of roads. In
ten years we can gravel all the principal roads with the statute labor alone, if applied

systematically. I have seen fourteen teams in a gravel pit with three fillers.

Mr. Madden, South Wellington : The statute labor is not only not systematically

performed—it is not performed at all. Out of 4,000 days of statute labor in our town-

ship, 600 days would be the outside of the days performed. I would be very glad if

this township was an exception, but it is not. I spoke on this matter four years ago,

and I am very much pleased to see a change of sentiment since then. The only way
I see out of the difficulty is to make the commutation of statute labor compulsory.

Mr. SissoNS : It is out of the question for the Government to deal with road-

making. Whether the county shall do so is a subject that we shall have to consider

in the near future. The county which I represent, Simcoe, has paid quite §1,000,000
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in railway bonuses; in 1897 we will be through paying that. Then I think a better

system should be adopted and more money spent on the roads. To make it compulsory
,

however, might not work well in some of the poorer municipalities.

The President : I have here a resolution moved by Dr. Cowan and seconded by

Mr. Kells, " That as we have now legislation regarding the commutation of statute

labor, this Institute take no action in regard to further legislation until some township

try the commutation plan and report against it, and that the thanks of this Institute

be given to Mr. Smith for his valuable paper.

The President : I think Mr. Smith should have a few minutes to reply and then

the motion will be in order.

Mr. Smith : The first objection of any importance svas to provincial roads. A
committee would be appointed to locate these roads, and that would take away all the

difficulty. The second objection is that the scheme is too elaborate. It is a much simpler

thing to appoint ten or fifteen men and an engineer, than the 85 path-masters we have at

present in our county. I do not think there should be new legislation. My idea was

to lead to thought and discussion, and this will bring out a scheme that will meet the

desires of the whole country.

The resolution was then put and carried.-

A DEPUTATION DESIRED. .

Moved by Mr. Good, seconded by Mr. Kells, and resolved :
" That in the opinion

of this Institute it will be necessary that a deputation be appointed to wait on the

Dominion Government to advocate the views of this Institute as expressed in the

resolution passed so unanimously at its session of yesterday, respecting the removal of

the customs duties on goods of British manufacture imported into Canada. We there-

fore ask our President and Executive Committee to appoint such a deputation to wait

upon the Dominion Government at its earliest convenience."

The President : There is no necessity for any discussion, as this was done yesterday.

The resolution was then passed.

ADDEESS BY PROF. ROBERTSON.

Prof. Jas. W. Rouertson, Dominion Dairy Commissioner, then addressed the

Institute as follows :

Mr. President and Gentlemen,—I am glad that my other engagements and duties

permit me to attend this yearly gathering of the representatives of the Farmers' Insti-

tutes of Ontario. Most of us who come here have more expectation of being helped in

our own calling and business than of giving what may become helpful to those whom
we meet. However, in this as in other matters, the action and reaction are inseparable,

and probably those who give the most help to the members of the Central Farmers' Insti-

tute will derive most benefit from its sessions.

Benefits of Farmers' Institutes.

The ordinary labor of the farmer is apt to be of a monotonous and dreary character.

Frequent gatherings such as this, help to lift up^our occupation into more pleasant experi-

ences as well as more profitable practices. Capacity for good management comes through

knowledge, and ability to cope with difficulties is strengthened by conventions like the

present. This meeting will fail to fulfil its best functions, if it shall result only in the
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presentation and dissemination of information—no matter how good or apt that may be.

To my mind, its best quality of usefulness lies in the opportunity and power which it

possesses of affecting the courage, the attitude, and the spirit of the common people of

Ontario. In rural communities good times put people in good spirits. I put the con-

verse to you to-day and say that good spirits will almost, if xiot altogether, bring good
times.

Let me mention, in passing, how pleased I am to recognize the vitality and growth
of this Institute. It is commonly spoken of as " Ttfe Farmers' Organization of Ontario.

It is to the credit of its officers and Executi^^e Committee that the organization is alive

and is continually adapting itself to the new needs of those whom it is designed to serve.

Organization really implies the happy and best adjustment of certain means to attain a

desired end. If all the organs in any organization do not work harmoniously, the sum
total of achievement will be very much lessened. The apathy of some of the more
distant organs of this Institute (I refer to some local institutes in some Sleepy Hollows
in the Province) may cause such a condition of sluggishness in the spirit of the farmers
in their district, that the most that can be said in their praise will be that they have
attained unto a deathlike respectability.

The good clear thought of this Central Institute should be sent throbbing through-
out every part of the agricultural community to the utmost ends of Ontario. On the

other hand, the delegates from the several institutes should bring to this central gather-

ing every year contributions of curiosity (and that is a quality in which our farmers are
all too dehcient), information, enthusiasm and hopefulness. By doing this for the Central
Institute every farmer will give something to all the others without making himself any
the poorer thereby. At the same time he will acquire from contact with the others, a

large measure of these qualities of spirit and heart in his work which can be concreted
in his own practi;e and realized upon in dollars and cents durin.^ the following years.

I do not desire to leave an impressiou upjn your minds that the m:)st possible out
come of this Institute can be stated in dollars aud cents, or cau be wholly coacerned
with tfie getting of them ; but the little part I propose t) tike in its proceedings will

kave in view as the primary object the helping of you to realiaa more money from
farming.

An AORICULTURAL REVIVAL.

An agricultural revival would not be a bad feature of our progress in the present

day. I mean a real old-fashioned revival, such as when people met often in a spirit of

most earnest and serious concern to discuss problems which were thrusting themselves
upon their attention with irresistible intensity. To be a preacher in that revival, with
the gift of stirring men's hearts in order to move them to right action, would indeed be
a splendid opportunity for helping to call out the good and the God that is in all men.
I use that phrase in a spirit of utmost reverence, because in all the manifestations of

the. Godhead in nature, we see a constan*" endeavor to put and keep all things in their

correct relations tiip with each other. When a farmer acts in that same way he is

ma ilesting and justifying the possession of his noblest birthright as a man. The
appiKjation of this principle is not limited to putting soil and seed in their proper
relationships to each other through the best methods of cultivation ; to putting animals
and food in the correct relationship to each other as to quantity, quality and quarters

;

it should extend also to adjusting the relationship of the finished products which the

farmer has to dispose of, to the needs and demands of the markets which he can reach.

It also implies the correct adjustment of himself to his business as a master and manager
and not as a iish mri-ned imitator.

When trlireate.x-vd with hard times, and much more so when they are at the door, it

becomes men to be econo nical. By economy I have no reference to what is generally

cA^od "stinginess " or "meanness." The two are as wide apart as the poles. Economy
is -i uipJv tho wise administra • i of all the agencies and agents which a man can control.

It impi-e*- tl e taking into his s rvice of new agents if new work must be undertaken for

which the d agents are inadequate. It implies the frequent examination of surround-

ing conditions, in order that the right agents and the best agencies may be selected. The
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conditions which surround farmers in Ontario have become greatly changed within the-

last few years. It is commonly reported that these changes have been for the worse and
not for the better, and in this, as in many other cases, frequent repetitions of half-truths-

bometimes give them, to the minds of the credulous hearers, all the validity of sound

reality. These changes of conditions have not come by the will or doings of a few j^eople.

They are the outcome and achievement of all those forces which have been at work in;

the progress and consolidation of our English speaking civilization. Among these I

might mention railways, telegraphs, telephones, newspapers, schoolhouses, etc. They

have brought markets so close together that direct competition now exists between al)

the producers of any one class of products in all parts of the civilized world.

The general diffusion of knowledge, and the new wants which that knowledge has

brought in its train, require food-products different from those which were formerly the

staple diet of the people. World-wide competition and a demand for a better class of

food on the part of all people should be reckoned as new conditions which the farmer

must meet by an agriculture suited to them. It will no longer pay to keep selling the

crude, bulky and primitive products of agriculture which average only meagre returns in

money, and which tend to deplete the soil of the substances which are required to enable

it to carry profitable crops. The production of the food products of concentrated quality

and value, such as butter, cheese, pork beef, mutton, poultry and fruits affords scope for

the exercise of intelligent labor with profit, and at the same time protects the land against,

exhaustion. It is a fortunate encouragement to those who are extending their opera

tions in dairying, that the prices for dairy products have been maintained at fairly satis-

factory figures during the year. The demand in Great Britain for Canadian cheese has

been active and more favorably preferential towards Canadian products than ever The
notable increases in the value of the shipments of cheese and butter (under which the

prices and the demand have been sustained) indicate a trade which may be much farther

enlarged with advantage,

Canadian Farm Products in the Bkitish Markets.

A brief statement of some of the matters which came under my observation during-

my recent trip to Great Britain may have value in this connection towards helping the

farmers to adapt their farm practices to the requirements of that market for food pro-

ducts.

I went over to investigate the newer preferences of the markecs for butter and

cheese ; and to these I added beef, bacon, poultry and eggs. As producers we m ist strive

to meet the exact requirements of the consumers who are able and willing to pay the

highest prices for our goods. We have no time to educate the tastes of the British public

u|) to liking and buying the things which in our judgment they ought to prefer. Unless one

happens to have a century or two of leisure it would not be worth while attempting the

task of educating the tastes of the great consuming public. It is more expedient and

profitable to cater for those tastes as they at present exist. The working classes in

Great Britain, who are the large consumers of our Canadian food products, are both able

and willing to pay for the exquisites and the delicacies in the foods which they buv. A
while ago they had to content themselves with foods which sutiiced only for the bare

sustenance of life. Now they are fastidious in regard to both flavor and appearance iii

the foods which they select. They are also very conservative in regard to names, and

have a strong British sentiment which leads them to pay 20, 25 and oO per cent, more

for the very same goods under the name of " Best English," than they are willing to pay,

or are required to pay under the name of " Best Canadian." I could find but very few

butcher shops where Canadian beef under its own name could be purchased. As one

butcher said to me, " We keep only the 'Best English;' Canadian and American beef

can be found only in the rough shops where the cuts are cheap " I learned of one

instance where a retail butcher was reported to have made a profit of a million dollars ir>

live years from selling prime Canadian and American beef as the " Rest English." Of
course his customers were not wronged, because they got as goo<.l value in every pound

which they purchased as could be got in a pound of beef ; but a very flagrant and:

very great injustice was inflicted upon the English and Canadian farmers.
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In very many cases the crafty shopkeeper gets far too large a share of the price

which the ultimate consumer pays for our own food products. We must devise a way of

getting some of our Canadian products more directly before the consumers under their

own name. I know what can be said in the matter of the enterprise of commerce, and

the rest of it, being equal to the needs of economical distribution. But just here comes

in the call for the exercise of that quality of which I have spoken—that of putting things

in their coirecb relationship to each other. Here it is the putting of the Canadian pro-

ducers right in their relationship to the ultimate consumers without the intervention of

somebody who by some means gets more than a fair share of the consumers' money for the

service which he renders.

When I spoke before this Institute last year I had occasion to lemark that a con-

siderable portion of Canadian cheese was utimately sold under the name of " Best Eng-

lish." I have to repeat at this Institute what I said then, with the added emphasis that

a larger proportion of our cheese and other products than I then thought were sold as

" Best English," are now being disposed of in that very way.

I think we will be able to use the mammoth cheese which we made at Perth, in

Lanark county, to overcome part of that disadvantage under which we now lie. As
some of you know, the mammoth cheese was made at one of our Experimental Dairy

Stations for the purpose of forming the centre of our pyramid of Canadian dairy products

at the World's Columbian Exhibition at Chicago. I have arranged for it afterwards to

go to England, where it will be taken in hand by Mr. Thomas J. Lipton, the greatest

of all retail provision merchants in the world. He has over 90 shops in London alone,

and sells over 275 tons of tea per week. He will exhibit our mammoth Canadian eheese

in every large city of commercial importance in Great Britain and Ireland. This will

bring to the mind and attention of the public something new in reference to Canadian

cheese, which may lead them to enquire from their grocer or provision merchant for a

supply of it under its own name.

Others more competent than myself will doubtless treat of and deal with the ques-

tion of the scheduling of our cattle by both Great Britain and the U nited States. It is

useless to belittle the injurious aspect of this to the Canadian cattle trade. It is more
foolish to magnify the effect into the form of a national calamity. Everybody knows
that our cattle in Canada enjoy the most superb health. The dreaded disease of pleuro-

pneumonia has not been and is not now to be found anywhere within our borders. In

the meantime we must put up with the temporary loss, which comes from the misunder-

standing and consequent unfair regulations of the authorities in these two countries. At
the same time, this may be looked upon as an ill that is not all ill in its effects, if it

induces the Canadian farmers to turn their attention towards feeding the cattle to a

tinish of fatness before they are sold or shipped from our own country. The compulsory

aspect of this is the most distasteful to a high minded and independent people like our

farmers. However, if it have the result to which I have just alluded, while it is an

injury and an ill, it will not be without a measure of benefit in its train.

MoBE Economical Feeding of Live Stock.

There are some matters in the home practice of the farmers which need more serious

attention than the restrictions which these two governments have seen fit to impose

upon our cattle. Let me ask the attention of the farmers of Ontario to the bulletin

which I had the honor to issue on the feeding of steers last November. I shall be glad

to mail a copy to every applicant who sends his name and address to the Central Experi-

mental Farm, Ottawa. Farmers of Ontario should study economical methods of feeding

in order that they may produce cattle at the least possible cost, because wasteful feeding

will so increase the coat of production that no market within reach, under the most favor-

able circumstances, can leave a profit to the feeder. In conjunction with well-cured

corn ensilage, 5 lb. per head per day of meal seems the maximum limit for the economical

fattening of steers ; and very little above that seems the maximum limit of meal per day
for the economical feeding of milch cows. We carried on a very comprehensive test dar-

ing the last two years at the Central Experimental Farm to discover if there were any
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constant relation between the quality of the food which was given (in its content of meal

or crain), and the quality of the milk which was yielded, in its richness or percentage of

solids. We found that the addition of meal to the ration of cows after it reached from 5

to 7 lb. per head per day was not economical in point of either the quality or th«

quantity of the milk which they gave in return. We made something like 20,000

separate tests of the milk ia order to have such a measure of data as would enable us to

draw oonchisions which would certainly not be erroneous or misleading.

From 5 to 7 lb. of meal per day seems a small allowance for a milkina: cow or a fat-

tening steer, but if that amount can be sav^d to the farmers it would mein many mil-

lions of money per year to the cattlemen of Canada.

The Robertson Combination for Ensilage.

For some years I have been seeking to discover some substitute for the expensive

and rich meals which have been fed with corn ensilage in oider to make it a complete

ration lor fattening steers or feeding milking cows. At last I venture to think that I

have been successful in discovering a substitute which is within easy reach of every

farmer in Ontario, and almost every farmer in the Dominion who keeps cattle. I have

here samples of ensilage made from Indian corn and horse-beans which have been grown

together in the same rows. The sun tlowers and horse-beans supply the albuminoids and

fat in which the corn is deficient.

The method of growing is as follows : ^ bushel of horse-beans are mixed with ^

bushel of Indian corn ; these are sown or planted in rows 3 or 3| feet apirt on one acre.

When the crop is grown the product from two acres of that mixture is put with the

heads from .V acre of sunflowers (the Mammoth Russian sort). The albuminoids from

the beans and suntiowers, thus provided in the ensilage, will be equal to 4| lb. of mixed

cereals added to every feed of 50 lb. of ordinary corn ensilage. Besides, tifee albuminoids

in the green and succulent state of these plants are likely to be more digestible than in

the ripened grains.

The value of this to the farmers and cattU keepers in Ontario is not quite evident at

first sight. The advantages are as great as though a farmer could get neirly 40 bushels

of mixed cereals per acre, in addition to his Indian corn crop, without the expenditure of

any more labor or money than in the growing of the corn alone. Tbe extra cost of grow

ing i an acre of sun flowers, and providing th^ sead for the hors'^-betns grown on the two

acres in the rows with the corn, is equal to $15 Against that extra outlay the farmer

gets from the 2^ acres enough additional feed to be equal to 115 bushels of mixed wheat,

barley and oats. That is equal to a clear gain in cash, (valuing the mixed grain at one

cent per pound) of almost |14 per acre more thiti from the growing of Indian corn

alone, and the growing of ripened grains to feed with it in order to make it a complete or

well-balanced ration.

If a patron of a cheese factory or creamery in Ontario would grow three acres of this

*' Robertson Combination " for the feeding of cattle, i^ would be equal to a saving or gain

to him, (as good as cash in the first year) of -SI I. Multiply that by th« 50,000 patrons

of cheese factories and creameries in Ontario, and you have a sum of .$2,050,000.

That is not the only gain which would come to the hard-working farmers of Ontario

from this new discovery. There would be a clear gain to the fertility of the soil equal to

about 30 pounds et nitrogen per acre. When it is remembered that a ton of wheat takes

from the soil annually about 40 lb. of nitrogen per acre, it will be apparent that the more

the farmers grow beans with their corn and feed this combination, the better will they

be able to grow all other grains without permanent exhaustion of the soil. I do not

desire to press this aspect of the question very lar at present, but this may be said by

way of increasing your interest in this new crop for feeding. In all those commercial

fertilizers of which nitrogen is a constituent part, the nitrogen is valued at at least 1 5 cent«

per pound. The clear gain in the nitrogen from the growth of the bean crop may be

quite equal to $4.50 per acre. If this sum be multiplied by three acres for every patron

df all the cheese factories and creameries in Ontario, and that be added to the direct cash

gain from the growth and feeding of this crop, the sum will come to $2,725,000 per

annum or more than $50 per patron annually.
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The farmers of Oatario well know that no on^ who has been honored as their

teacher in matters pertaining to their oV;'n practice is less visionary or more cautious in

making statements for their guidance than myself ; and I ask them to accept the infor-

mation upon the new combination for ensilage, which I am able to offer them, with the

assurance that it will more than justify all that I have predicted or claim for it. In ord t
that it may become speedily, widely, and correctly known to the farjoers of the province

I want the names of 100 reliable and careful farmers who have silos, and who will grow a

crop of this " Robertson Combination for Ensilage " during the coming year, under

directions which I am willing to supply. The seed will be furnished at cost price ; and of

course there is no such thing as personal proprietory right in the combination. It is given

to the farmers free, with the very best of good wishes that it may do for them morethao.

I have ventured to state.

The Fattening of Swine.

On this subj-xit I shall detain the Institute b-it a moment. Canadian fed and
Canadian cured swine products are in very active and favorable demand in Great Britain.

It will pay our farmers to rear and fitfcen more of this class of stock. According to th'?

breed of the animals and the care which they receive, from 4 to 5 lb. of the coarse grains-

will yield 1 lb. of increase in the live weight of the swine. Canadian bicon and hams-

are almost equal in reputation to the Danish and Irish products. In view of th-e-

increased demand for live hogs in Canada, "I hop^ our farmers will give this branch of

their bisiness a wide and rapid extension. As a ru^e it will pay them much better to-

sell their hogs alive than to butcher them at home and to sell them dressed. Wnen sold

alive they can reach the packing-houses in such a condition as to be capable of b^ing

dre.ssed, cured and sent to England in a uniform and satisfactory condition. Great

Britian imports about $ .0,000,000 worth of swine products annually. A m-ich larger

share of them should hereafter go from Canada.

Poultry and Eggs.

In the matter of poultry and eggs, Canadian farmers n'^ed as m'lch awak^nin^ as.

they do in the matter of cows, butter, cheese and b'^ef. Greit Britian imports of these two
articles of food to the value of 820,000,000 a year. T kmw there aro difficulties in th&
way of reaching England with perishable p'oduct^ such as th-^se, but they are not
insuperable. I have information with regard to th^ egg trade which [ think will be-

helpful in promoting it during the year, but I will not detain the Institute at present.

Let me cite one instance of the capabilities of the trade in poultry. When in Liverpool

in company with Mr John Dyke, I examined a shipment of Caialian turkeys which

had just arrived There wa» a very active demand for them at 9 penci or 18 cents per

lb. The birds arrived in splendid condition with the feathers on, and it was mentioned
to me (and [ hope it was true) that the shippers would net about $3,00) of profit on the
venture. Between 18 cents per lb. and the price which the Cmad'an farmer has been

getting for his turkeys, there is sufi ;ient margin to leave a good profic f )r somebody ; and
and if the farmers would give their attention to this branch of their business, they would
get a very much larger share of the ultimate price than 10 or 12 cents per lb. here.

If some one could wave the magician's wand over the country, and multiply its wealth, I

think he would do it through the cows and hens which have been thought the least

valuable of our wealth creating agencies. If this meeting should result in the farmers

giving clear thinking and energetic acting to these two branches of their business, it

would result in the real acq'iisition of the wealth w'lich the dreamer might suppose a

magician only could create.

Butter Making.

As the subject of winter dairying is on the programme for discussion, I need not
n-ake but casual reference to it here.

The four winter butter-making stations in Oatario, whic'i ara bein^ managed by the

Pominion D liry Commissioner this year, are being most heartily snpportei by the

farmers in their vicinity. The supply of milk at them has been quite three times as much
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as that of -last year ; besides over a dozen of winter butter-making stations were started

in different parts of the Province, as a direct outcome of the successful illustration of

this business which was given by the Government last year.

The English butter merchants judges our butter as public men often estimate each
other. lie tastes the top and tastes at the sides of the pa kage when he buys the butter

;

that is, he judges it at its very worst points. When he offers to sell the butter, he bores
down the centre of the package and shows it at its very best, to his expected customer. lu
order that the butter may be at its very best in all parts of the package, creamery men
should use the best quality of grease-proof paper on the inside of the package. There is

a very favorable attitude in the English markets towards our winter-made butter
The dealers and consumers do not suspect us of any counterfeits or imitat'ons. In that

regard—as it should in all others—the name of " Canadian " stands for honesty and
excellence. Of course a good many people who are faithless and unbelieving are contin-

ually saying,—" But if everybody goes into the business will it not soon play out V
Such logic is like that of a man who might say, "Strait is the gate and narrow is the
way, and don't you think if I tried to get in I might crowd everybody else out?' In all

these matters it takes intelligence and care to get money out of any branch of farming, but
with those who exercise these and follow farming as a business, there is as much profit-

making as in any other honorable calling.

I am glad to have had an opportuiity of offjring these few observations to this

representative gathering of farmers, because I believe some of the information anl
thoughts will help on the emancipation of the man and women of Ontario into happier
lives. The immediate good will not be the only good which will result from the putting

of these new and better plans into practice. The further and better result will be the

lifting up the firmer's life to a higher plane of activity, wherein he will find scope for the

exercise of every manly faculty and power. The first gain to be realised may be the

amelioration of his hardships in making moaey. The best and ultiraite gain will be the

lifting of his life intellectually, morally and spiritually through doing right, and putting

things around him in their correct relationship to each other.

THE ERADIOATIOJ^ OF NOXIOUS WEEDS.

Professor Shaw, of the Ontario Agricultural College, then read the following paper :

Weeds follow in the footsteps of man. While it is true that some weeds grow wild in a

state of nature, it is also true that they are seldom found in this state in large numbers.

Nor do they seem capable of spreading and taking complete possession of the soil as in

cultivated areas. It follows, therefore, that while cultivation of a certain kind is neces-

sary in order to completely destroy them, it is through cultivation of another kind that

they are in a great measure enabled to spread. In other words, careless cultivation tends

to increase noxious weed growth, while thorough cultivation may be made the principal

means of destroying it. Weeds, like vices, seem to increase in numbers and variety with

an increasing civilization. Thpy are the great blot on the agriculture of the country at

the present time. There are more weeds in the world to-day than a year ago, and there

were more a year ago than one hundred years previously. The fact of the power of weeds

to increase in cultivated aieas, and the extent to which they do increase, should fill us

with concern, if not indeed with alarm, insomuch that the farmers should unite as one

man and make common cause in the destruction of this common foe. The strong arm of

the law has been raised to prevent the multiplication of noxious weeds, but apparently it

has been raised in vain. An Act was passed in 1887, and it has since been amended,

"To Prevent the Spread of Noxious Weeds." This Act contains many wise provisions,

but how far have they been utilized to prevent weed growth ? It provides for the

appointment of inspectors by the municipality, who are empowered, when there is a

necessity for it, to enter fields where noxious weeds are about to go to seed, and cut them
down; but who ever saw one of those inspectoirs in any mm's fields cutting down weels ?

By another provision of this wise Act, "Any person who knowingly sells or olf'rs for

aale any grass, clover, or other seed, or any seed-grain among whioh there is see i of Cinidi
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thistle, ox-eye daisy, wild oats, rag-weed, burdock or wild mustard, shall, for every such

•offence, upon conviction, be liable to a fine of not less than .$5 or more than $20." The

t«(eeds of the Canada thistle, ox eye daisy, wild oats, rag-weed, burdock and wild mustard

still continue to be sowed alons; with the seed of grains and grasses, and who ever heard

•of any person being fined for selling seed of this plant. It is the old story over again
;

the obtuseness and the indifference of public opinion, even on questions which relate to

self-interest, are easily capable of defeating the ends of all legislation, however wise it

•may be. Before public sentiment can be properly guided in reference to this question,

we must arouse slumbering energies by other means, as by the power of education. Edu-

cational forces are always mightier than legislative enactments; hence before the legislation

which our Government has given us to prevent the multiplication of weeds can be even

measurably operative we must educate our farmers as to the necessity of adopting meas-

tires with promptness and energy to free themselves from the presence of noxious weeds,

and to protect themselves from noxious weed invasion in any of its baneful forms. The

injury which our agriculture sustains from the presence of noxious weeds it would not

he easy to estimate. They injure our crop by crowding, they rob them of food supplies,

-since weeds haN e more power to gather food than the cultivated plants amid which they

;grow. They increase the labor of harvesting, threshing and winnowing the grain, and

they draw heavily upon the time and energies of the farmer in his efforts to hold them in

•check. If we would but make a careful estimate of the loss which we sustain as individ-

uals and as a province, we could not fail to be astonished, it is so much greater than is

generally supposed. From the Bureau of Industries for 1891, we learn that the crops

grown that year were valued at .f 129,923,667. Now suppose that because of the presence

of weeds in these crops the returns were put at five per cent, less than they would otherwise

have been, what does it mean to the Province ? It means that in 1891 the farmers of

Ontario paid in tribute to weed prevalence no less than §6,838,088. If the returns were

decreased by ten per cent, the loss to the farmers in their crop alone was $14,435,963.

If they were fifteen per cent, less, the loss was $22,927,706. If twenty per cent, the loss

ws 831,730,916 ; and if 2.5 per cent, it was no less than .$43,307,889. Taking the

mildest view imaginable if the loss we sustain through the presence of weed life, we

oannot but conclude that in this matter we are annually offering a tremendous sacrifice on

the altar of indifference. And this estimate does not take into account the cost of hand-

ling the weeds in the crop, the injury which they bring to machinery in reaping, and the

«xtra labor of winnowing. But we pay tribute to weed domination in other ways. In

1891, 849,956 acres of winter wheat were grown. The estimate is probably within the

mark which would claim that one-half of this area, namely 424,978 acres was grown on

fallow land. The cost of fallowing this land would not be less than .$8 per acre on the

supposition that the work of man and team had been paid for at the market value for

these, and that an allowance of S3 per acre as rental for the land were included, since it

produced no crop that year. This expenditure, then, would be outlay for cleaning the

land of weeds; and it would amount to no less than 83,399,824; a<M to this sum
.-$6,838,088, which represents the five per cent, lack of increase in crop values as estimated

above, and we have no less a sum than $10,237,912. This is a costly offering; it is a

burthen we cannot well afford to bpar. I appear before the representative farmers of

this fair province to ask them to remove this burthen. It is costing us more each year

than we get for all the cheese that we send across the Atlantic. And a great deal more

than we get for all the cattle shipped to Britain every year. We are continually looking

about us for extended markets, and yet we pay higher annual dues to weed extortion

than any enlargement of mar'rrets can bring to us. We complain about cost of government,

and yet we pay more two or three times over as the cost of weed life than would run the

entire machinery of government. Men sometimes complain of the cost of the Ontario

Agricultural College and Exi>erimental Farm, and yet we pay a higher tribute to weed

aggression and weed extortion every year than would sutfije to run the aforementioned

institution for nearly three hundred years upon the present basis of outlay. Every farmer

in Ontario is laid under tribute to weeds to the extent of at least S50 a year, an owtlay

that would go a long long way toward securing a higher education for every farmer's son

in the land. I am free to say to the farmers of this Province that we cannot afford to
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bear this burden, nor should we think of bearing it. We would c\ll a man a fool who
continued to carry with him through life a heavy Imd which he might lay aside if he
would only try to do s-», by the use of means within his reach. What then should we
think of men who carry this load of weed oppression with them through all the years of
their farming life when they might get rid of it, at least measurably so, if they would but
try. I ask the farmers of this Province on the ground of patriotism, to get rid of the
presence of noxious weeds. I ask them for the sake of their toiling families to banish
noxious weeds root and branch from within their borders. And I ask them on the ground
of self respect to free thr-ir farms from the presence of the hateful weed blood suckers
which are gorging themselves on the fountains of the farmers' prosperity. Don't say it

can't be done, for that would be a monstrous doctrine which would assume that weeds,

were stronger than men.
The question, then, as to the possibility of destroying weeds is one of national

importance. And it is just here that the great stumbling-block meets us in reference to
weed eradication. There are apparently but few in our midst who seem to think it

practicable to destroy noxious weeds completely. Prevailing opinion se »ms to have
arrived at the conclusion that while it is possible to keep noxious weeds at bay, it is not
possible to completely eradicate them. Because of this view, the effort is not made to

clean them out root and branch, for we ne^er find the practice of people in advance of

their opinions. If I were aaked the question, can noxious weeds be completely eradi-

cated 1 I would unhesitatingly answer, Yes. If I were questioned as to the means, I

would say that is too long a story to be told in full within the limits of this paper. T

have written a book on this subject bearing the title, " Noxious Weeds and Modes of

Destroying Them," which discusses at some length the methods of destroying the chief

of the noxious weeds of this country. At one time, I am free to acknowledge, I accepted

the view that noxious weeds could not be wholly destroye 1 with^ut great labor. That view
I have long since abandoned. I now regard it as one of the dangerous heresies which are hin-

dering the progress of our agriculture. Noxious weeds can be completely destroyed, and
more than that, they can be kept under at a much less outlay for labor than would be
required to keep them but partially at bay. It should require no labored argument to

demonstrate the correctness of this view, for, if w^e do no not admit its truth, then we
are driven to the conclusion that the labor of subduing weeds decreases with their mul-
tiplication, which would be supremely absurd. But it may be well to mention here, that

my contention has reference mainly to what may be termed noxious weeds. All weed*
are not of this character. While no class of weed life is desirable, some kinds of weeds
are so little harmful, that we n^ed not give ourselves any serious concern in regaid to

them. A noxious wef d is one that injures the crops amid which it grows, and that

requires the adoption of specific modes in eradicating it. In reference to all weeds of

this class, I am free to afl&rm that they can be more cheaply eradicated entirely

than in part only in any process of agriculture that embraces a number of years.

Notwithstanding the possibility of completely destroying noxious weeds, and not-

withstanding the desirability of effecting this end, it is extremely difficult to persuade the

majority of our farmers that such an achievement is possible without great outlay. They
seem to reason, in reference to the prevalence of weed-*, that " The thing that has been

is that which shall be," and that it will be with weeds as with the poor, they will always-

remain in the land. They will, indeed, so long as the belief prevails that they cannot

be completely destroyed. We cannot expect any person to undertake in a whole hearted

way what he believes cannot be accomplished, if, indeed, we can expect him to engage in

it at all. The task of persuading all farmers that they can free their farms of all noxious,

weeds within a liinited number of years, would probably be a greater one than the task

of removing the weeds. And yet I have no doubt but that all Oatario could be prac-

tically freed from the presence of such weeds, if the farmers would all unite in using the

remedies within their reac.h. The spectacle might then be witnessed of the cleanest

country on this earth. In the meantime it would be looking for too much to expect

that all men will adopt the necessary remedial measure in this war with weeds, or even.

a majority of them. But that need not hinder individuals from cleaning their own
farms. It is not a su.*fi?ient objection to say that our farms will soon be smitten again
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from those of our n?ighbor, though they were clean. Farms can only be smittcii ^hen
this is allowed by the owners, and the logic would certainly seem plain and unanswerable
which would lead us to believe that where farms can be made clean, they can with very

much less labor be kept clean.

In freeing our farms of weeds it is greatly important that we understand some of

the principles whi(jh relate to weed growth. And our knowledge of these need not \je

extensive or elaborate to render it very effective. Weeds may be claseititid as annuals,

b'ennials and perennials. Annuals complete the cycle of their existence in a single

year, biennials in two year.-*, while perennials- live from year to year. The two former
can only be propagated by means of the seed. Perennials are of two classes, viz , simple
perennials and creeping perennials. The former increase only through the medimn of
the seedr<, and the latter through that of the seeds which they produce, and also by
means of creeping root stocks which push out from the main stems and throw up fresh

plants from time to time as they develop. Iq dealing with these various classes of weeds
it is well to remember that when we have learned to deal etfectively with one of them we
have learned to deal effdctively with all the varieties of that class, except in so far as

their maturing at different stages may inflience our modes of attacking them. For
instance, when we have learned how to deal effectively with wild mustard, we have
learned to deal effdctively with all annuals in a general way ; but we may have to modify
onr methods somewhat in dealing with them individually, since they ripen their seeds at

different p'^riods in the year. The same remarks will equally apply in fighting biennial

and perennial weeds. We must also study carefully the way in which weeds are propa-
gated. An accurate knowledge of this feature of the subject is invaluable to the weed
fighter, but the limits of this paper forbid even the enumeratien of these modes of

propagation. It may be mentioned, however, that these are nearly all under our com-
plete control, hence in this respect we are armed with a power which^ if rightly wielded,

will in itself go far to give us victory in the conflict with weeds.

In fighting weeds, there are certain general principles which cannot be ignored by
those whose efforts are to be crowned with victory. These principles cannot even be
mentioned here in detail. To discuss them adequately would Feq'ure more space than
the limits suitable to a paper of this character would furnish. I may mention, however,
that I regard the maintenance of cleanliness as one of the most im[>ortant of these

principles. In other words, when we set about the cleaning of our farms we must main-
tain the ground that we win by keeping it clean when we have once cleaned it. My
contention i^, that when we have once cleaned a one hundred acre farm, we can keep it

clean at an annual outlay of not more than .$25 per year, when the general cultivation

is what would be termed average.

Then there are specific modes of fighting individual weedn, which cannot be given
here, but which, nevertheless, are greatly important. To give this information in detail

would be to write a volume, hence it would be unwise at this time, even to ent^r upon
the discussion of so wide a question.

I greatly desire in drawing the consideration of this question te a close to lay stress

upon four things, even at the risk of some repetition, each of which I consider ot' much
importance. These are, 1. That it is possible and practicable to completely free our
farms of the presence of noxious weeds. 2. That it is both possible and practicable to

keep them so. 3. That both these ends can be attained without great outlay, when an
intelligent knowledge of effective methods has been acq lired, and 4. That it will pay
farmers much better to keep their farms wholly free from noxious weeds than but par-

tially free.

rVV^A Member ; We have been recommended to""grow vetches for cattle feed. -Do not
they give trouble as weeds after ?

Prof. Shaw : They may, if allowed to ripen ; but 'vben l'tcvh as cattle feed they
fire cut before the seeds are ripe.

. A Member : If the county councillors were compelled to appoint JT.*|ectors

"would not that do something 1
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Prof. Shaw: It uiii^ht, ^^ut I have not much faith in what legislation will do in tkia

nn't^r. 1 believe if the farmers can be persuaded to accept the truth, that th^'y caii

les^Toy these weeds and that they will make more money when they have done ao, w)
>f;Vi a-ccompiish a great deal more than we have by legislation. I would like the farraera

of this province, if they have any weeds that are very troublesome, to send me the

seeds. We want to grow them in special plots for the purpose of finding the means io

destroy them.

A Member: Cau you not kill weeds by a bare summer fallow 1

Prof. Shaw : Yon can ; but summ'^r fallowing, as I have told you, cannot be

E:;corap1i3hed at a cost of less than .f 8 an acres. My contention is that yon can clear a.

^'arm of weeds without that expense.

A ]\r EMBER : What would you recommend for the ox-eye daisy and the milk weed. ^

Prof. Shaw : The ox-eye daisy is a simple perennial, it will live from year to year

;

:t is very difficult to manage in pastures but I do not regard it as a diffisult weed where
we can cultivate the ground. I would not be afraid to undertake to obliterate it in two
years by growing a hoed crop two years in succession, and then when the ground was
seeded in the following year it would be necessary to go over the field with the spud lest.

there might be a plant coming up here and there. If you allow them to grow and mature
*heir seeds for a number of years near where the parent plant grew, in time it becomps
impossible to spud them. There is a real difficulty however, in getting rid of them in

.ields where you cannot rise the plow. The only way in that case is to cut them year

after year and after a time i;he plant will exhaust itself and die.

EEPOPvT C'F THE COMMITTEE ON NEW B COSINESS.

We, your committee, beg leave to report as follows :

1. Yrar committee has considered the paper on municii)al taxation prepared hy Colonel Griersi?*. aad
rf>"ommend that said paper be read and discus ed by tiiis Institute.

2. With reference to the reaokition of Sheriff ftagar, recommending- tli at Agricultural Cc41ege bulletins
'•3'^ printed in French, yon cotnmittee deem it inadvisable to recommend the passage of said resolution.

3. R'-gxrding the resolution of Mr. M. Pettit resrarding compensation to \\')rkmen. we recommend
-/'!at the above mentioned subject We disons^el by this institute, the discussion to be led by Mr. M. Pettifc

n I m4. With reference to the communication of Mr. King regarding the destruction of sheep by dogs, your
T^tnmif'ee declare its hearty approval of said communication and recommend the legislative committee to

tHke action in the matter.

I .5. The resolutions of Mes-^rs, Sheppard and McL^^an have been considered by us and refecre<l t > tha
committee on legislation.

« .. All of which is respectfiuly submitted.
G. B. MowsRAT. Chairman.

Moved and seconded that rhe Report be adopted.

Moved in amendoient, and seconded, that the Retport -j? reid and considered clause

vy clause. Carried.

Clause 1 was read and adopted.

CUuse 2, read.

Mr. Mowbray: Your committee considered that this was simply entering the wedge
and the next thing would be a request from our French brethern thit the Oatario statutes

be printed in French. I move the adoption of the second clause.

Mr. Cross: I move in amendment that cUuse 2 be not adopted but be referred back
'.0 the committee with instructions to amend it to read as follows : That the committee

recommend that a small appropriation shall be set apart for the purpose of translating *

portion of the agricultural literature of this Province into the French language. I do not

vish to say much in the matter, although I feel very strongly; We are endeavoring to

•larry on our Institute ^mder great obstacles. We have, as you are aware, a majority of

French speaking citizens in our county and also in Glengarry and Russell, and we 'come

here to this centre of English intelligence and Protestantism and ask you for that littL^

^/oon of liberality and I do not think, if you take a second thought, you will refuse ua,

r can assure you that we did not come here with a demand on behalf of these Frenchrr^a
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but simply with the interests of the Institute at heart—not on behalf of the French lan-

guage, but only as brother farmers who deserve the greatest consideration on our part,

and I feel that it is hardly fair on the part of men of my own blood and religion to stamp

out this resolution at its inception.

Mr. Wilson : "We might just as well ask *or an appropriation for printing Our

statutes in German and Gaelic.

The amendment was lost and the clause (No. 2) adopted.

Clauses Ncs. 3 and 4 were adopted.

Moved and seconded that the reix)rt in full be adopted. Carrie-1.

TO SCHEDULE UNITED STATES SWINE.

Moved by Wm. Keith, seconded by Jas. Dickson", "That the Government be petitioned

to schedule United States swine, on account of the prevalence of contagious disease its.

that country." Carried.

BINDER TWINE AT THE CENTRAL PRISON

Moved by Mr. Thos. A. Good, seconded by Mr. Alfred Smith, "That this Institute

views with pleasure the fact that the farmers of Ontario have taken into their own hands,

with the assistance of the Ontario Government, which is manufacturing binder twine at

the Central Prison, the breaking up of the combines and monopDlies which we have had
to contend against for the last few years, and established in the city of Brantford, an
anti-monopoly binder twine and agricultural implement minufactory owned and con-

trolled almost exclusively by farmers and for farmers ; we therefore as I'epresentatives of

the farmers of Ontario, recommend this establishment to the people of the country and ask

them in their own interests and in the interests of the whole country to support this enter-

prise both with their sympathy and patronage, and by so doing show the monopolists that

we are determined not to allow our hard earned money to go into the pockets of the few

at the expense of the many." Carried.

Moved by James McEwing, seconded by George Mowbray, "That whereas the far •

mers of Canada during the last thirteen years have largely supported a protective policy fo^

the purpose of establishing and building up the manufacturing interests of this countryi

and whereas such manufacturing industries as are suitable for this country have receive*!

such assistance for a period long enough to enable them now to withstand fair and open

<»mpetition ; and whereas the Canadian ^lanufacturera' Association at its annual meeting

held in Toronto February 7ch, declared and reaffirmed its determination to supp jrt ani
perpetuate the high tariff policy ; be it therefore resolved that this meeting hereby deolarei

and affirms that to continue and perpetuate such high tariff policy will be detrimental to

the vital interests of the agricultural community That we are of opinion that the time

has come for the adoption of free trade with Britain and the same privilege to foreign

countries that will give a like privilege to us."

After a short discussion the debate on this resolution was adjourned.

At 6.30 the meeting adjourned for one hour.
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SECOND DAY.—EVENING SESSION.

The President occupied the chair when the Institute resumed business.

THE TEACHING OF SCIENTIFIC AGRICULTURE.

Mr. T. G. Eatxor, Rosehall, read the following paper :

" Resolved, that in the opinion ot the members; of the Central Farmer*' Institute the question of
Scientific Agricnlture should be one of the branches upon which all candidates for certificates to qualify
them a.s teachers for our public schools should be compulsory, and that no candidate who cannot success-
fully pa_'s a satisfactory examination in Ag^-icultuVal Chemistry should be granted a certificate to teach the.
youths in the rural section of this Province."

That the subject I am to introduce to you is an important one must be clear to the
mind of every one present. I feel my inability to deal with the question as it deserves,

yet I trust the discussion that will follow may be profitable.

I labor under the disadvantage of presenting nothing new, in that the ground ha*
been pretty thoroughly covered by very able educationists, as Mr. J. E. Bryant, M. A.,

in an address delivered before the members of the Ontario Teachers Association a year or
80 ago, which was published and sent broadcast over the province, and by Mr. C. C.
James, M. A., Deputy Minister of Agriculture, in a recent address delivered before the Pro-

vincial School Trustees' Association, and also published in bulletin form. I am indebted,

however, to these gentlemen for much of ray information on this subject, and the fact

that most of you are already acquainted with the theme will be a cause for quicker action.

The subject of scientific agriculture as a study had its birth in the early part of the
present century. Although so late in coming to the front as a science, it has made rapid

progress, and now some of the best minds the world has produced are engaged ini

unravelling one or more of its many sided issues. In all the progressive portions of the
European continent much attention is paid to agriculture by way of teaching its prin-

ciples, and experimenting. Nearly every province, if not all, in the German Empire,
some of which are not half the territorial extent of Ontario, have in many instances,

several Agricultural Colleges and Stations. Fiance, Italy, Austria, Spain, Portugal.

Great Britain, and the United States, spend large amounts of money annually for agricul-

cultural education. In these older countries the yield of grain per acre was diminishing

year by year to an alarming extent, but now by applying some of the principles of agri-

tural science the yield per acre has been restored to its original standard, and in some
instances has been even exceeded. For example, the average yield of wheat per acre ia

England in 1845 was 13 bushels, while with rotation in cropping, the use of special

fertilizers, etc., the average yield in 1885 was 31.24 bushels. In France thirty years ago
the average wheat yield was 22 bushels per acre, while now 33 bushels is considered onlr
a good yield, and on the best soils 43.48 and even 55 bushels are constantly expected and
frequently obtained. Even 60 to 80 bushels have been returned in Northern France. Is.

there not an argument just here in f.ivor of a better system of agricultural education than
now exists in Ontario 1 All must agree that the day has gone by when the farmer " by
tickling the soil with a hoe can make it laugh into a bountiful harvest." Not many years-

ago our wheat yield averaged from 35 to 50 bushels per acre. Where is the average
now ? down, in round numbers to 18 bushels per acre.

While our system of public school education is considered by prominent educationist*

of many lands a model of perfection, what is there in it after all to give children of the
rural schools a knowledge of the occupation which most of them intend to make their life-

calling 1 I submit very little. Not nearly so much as might be given with the 8am»=s

machinery. A question which has often been raised and as frequently answered in one
way or another is, how shall we keep our boys and girls on the farm 1 For no sooner d<>

they give signs of some promise as students, than, with the consent of the parents, the

teacher, whose reputation usually depends on the number of pupils he passes, bends every

energy to prepare them for the entrance examination. That goal reached, they are then
pushed along in order to pass a second examination, either for a teacher's certificate, or
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•for entrsmce to college that they may fit themselves to join the ranks of one of the already

•crowded professions. There is no desire now to go back to the old farm. That work ia

for the failures and drones in the educational race. The whole tendency of our present;

8vstem is to allure from the farm rather than to it. Of late something has been done to

ofiaet this tendency to leave the farm through the way indicated.

I. What has been proposed ? (1) It has been proposed that some of the already

numerous high schools be converted into agricultural high schools, as steps to the only

Agricultural College in the Dominion, at Guelph. (2) That a course of study of the

agricultural sciences be opened in each of our high schools to bring such instruction

within the reach of all. (3) That an Agricultural Oollege be opened in the vicinity of

Kingston to better accommodate the eastern portion of the Province, and (4) that a

summer course be instituted at the Ontario Agricultural College for the benefit of teachers

to qualify themselves for the work in the elementary schools. Now, it is not my inten-

tion to discuss all, or any one of these schemes, no matter how feasible they may be, and

I think good work could be done in the ways indicated ; but I will here state what I con-

sider should be done in order to give the best and quickest results, i. e.. have it made com-

pulsory that teachers of rural schools be qualified to teach scientific agriculture, by hav-

ing studied and passed satisfactory examinations in the same before being granted their

certificates.

II. What has been done? (1) Our Ontario Agricultural Oollege. (2) A course of

agricultural instruction is given at the Normal Schools by which a few obtain some of its

principles but as you know, the great mass of our rural school teachers are those who
hold third cla.'ss certificates, and who have received a three and one-half months' training

at our Model Schools. Usually these teachers make teaching a stepping stone to some
other line of business, and these are constantly dropping out of the profession. (3) An
admirable little text-book has been prepared by President Mills and Prof. Shaw of the

Agricultural College, and the subject of agriculture is made optional with the subject of

Temperance in our schools ; and what is the result I I do not know of a single school

where agriculture is taught, but almost invariably temperance is chosen, it being easier

for the teacher to grasp and teach. Although a very iinportauc subject, and I would not

be guiltv of underrating it, yet I believe the subject of agriculture is of equal importance.

In fact there ar.e few points for comparison, unless they were compared as subjects to form

a part of elementary education. On thi*? point the subject of agriculture has been ably

argued by Mr. Bryant in his valuable address, that it is a perfect subject, having a three-

fold character in that it is (1), disciplinary (2) lesthetical and (3) practical or utilitarian.

It answers these three sides in the educational process much better than many of the

subjects already on the public school curriculum.

If what I have said be true, why then, you ask me, has not the study of agriculture

been made compulsory ere this, and are there sutticient reasons for taking any steps in.

this direction now ? In answering the first part of the question, I would say, that it is

during the last few years only that there has been any need of it felt, and consequently

nothing has been asked at the hands of the government. In answer to the second part,

I think you will agree with me that the time is now ripe for taking some action in the

matter. If you refer to the recent bulletin written by Mr. James, you will see this part

<liscu8sed in the answer he gives to the questions he asks, viz :

1. Should agriculture be taught in our public schools 1

2. Can agriculture be taught in our public schools 1

3. How can agriculture be taught in our public schools 1

I shall make some reference to these answers : He remarks in dealing with the first

question, "Should agriculture be taught in our public schools ? It should, because of the

number of people engaged in and dependent upon it. Two-thirds of the people of Canada

are either residing in the country and obtaining their living directly from the soil, or are

80 intimately associated with the rural districts (living in small villages) that they may
be termed rural. Sixty per cent, of the assessed pQpulation reside in the townships, and
>69 per cent, of the public school population belong to the rural districts, as will be seea
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ivom the following statements "
: He proceeds to prove his condition by reliable statis-

tics, and points out a deplorable fact, that although we are such a young country, our
urban population is being increased at the expense of our rural population, which
decreased from 86.7 percent, in 1881, to 81.0 per cent in 1891, or a change of 6.7 per
cent, in ten years. There is a similar tendency to centralization in all old countries to-

a greater or less extent. Another reason he gives is, " instruction in agriculture should

be given because of the large amount of capital invested in it, the wealth annually pro-

duced by it, and the large share it contributes to our trade and commerce." In explana-

tion of which, I cannot do better than quote some of his own words. After giving some
statistics with regard to the amount of capital invested in manufacturing industries on
the one hand, and agriculture and its products on the other, he says, " Reference has
sometimes been made to the statement that the output of the manufactures of Canada
equals the total produce of our agriculture, and, therefore, the inierence is drawn that our
manufactures are as important as our agriculture ; but a careful consideration will show
that the inference is not fairly drawn. The total product of our manufactures represents,

the same raw material counted in twice, three times, and in some cases four times, and
in many cases the product of the agriculturist is the raw material of the manufacturer.

The farmer produces, say $1,000 worth of wheat, which the miller turns into $1,200
worth of flour, and the baker into $1,400 worth of bread. The farmer has added to the

wealth of the country almost the entire $1,000; whereas, the miller and baker combined
have added, not $2,600, but only $400. If we compared total products, we would com-

pare the $1,000 worth of wheat with the $2,600 worth of flour and bread. The woo}
which the farmer produces reappears in the product of the woollen mill, the tweed manu-
factory and the tailor shop ; the load of oak logs may go through the saw-mill, the planing-

mill, the cabinet shop ; the load of bass wood may go through the paper mill and the

printing establishment. Taking the value of the raw materials from the total product,

we find the following to be the amounts of wealth added yearly : By the manufactures

of Canada, $220,000,000 ; by the manufactures of Ontario, $110,000,000; by the agri-

culture of Ontario, $180,000,000. That agriculture is not so remunerative as it should be,,

in comparison with other work, is seen at once from the fact that while there is nearly

six times as much capital invested in it as in manufactures in Oatario, and it pays double

the wages, it does not add to the wealth of the province double that added by .the manu-
factures. Some might say that the profits of agriculture are not large enough."

After giving a detailed statement with regard to the surplus wheat of Canada he
observes that " It is asserted by many that Ontario produces her 27,000,000 bushels of

wheat at a loss, when wheat sells at less than $1 per bushel. If so, the remedy is to-

increase the yield per acre, or to decrease the acreage. Every bushel per acie of increase

would mean a total increase of 1,500,000 bushels. This surely is worth striving for, andf

the way to obtain success lies as follows : Improvement of the land by drainage and thor-

ough cultivation, cleaning from weeds, increased fertilizing, and improved varieties of

seed. Instruction in the various branches should help on the good cause."

Mr. Bryant, in dealing with the same point, compares agriculture with the otber

principal industries of the country, viz., lumbering, the fisheries, mining, manufactarina:,

and mercantile pursuits, and gives satisfactory reasons why it would be impracticable to^

give special instruction in the different branches mentioned, and what great advantages-

would arise from instruction ii« agriculture, because of the numbers engaged in it and the

amount of capital invested. At the same time he points out what lines of instruction

might with advantage be given, as, a knowledge of the soil, plant life, tillage and drain-

age, crops, rotation of crops, the breeding, care, and management of live stock, and dairy-

ing, including cheese and butter making. I will not enlarge upon this further than to

state that the first principles of natural science are easy to be understood, and therefore

are easy to teach.

In answer to the second question Mr. James asks, " Can agricultui-e be taught in our

public schools 1 " His answer is, " What has been done can be done," and again allow me
to quote from his bulletin :

" The various progressive countries ef Europe are endeavor-

ing to answer this questioji, each undertaking it according to the conditions of the people.-
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and the peculiarities of their situation. To France, however, we may turn as tb« most
|»TOgressive and advanced of all civilized countries in the matter of a^icultural education
Prance has a population of 38,095,156 ; her farms are the best cultivated in Europe, am
her produce per head has increased by one half in the past quarter ot a century. ' Thf-
capital represented by agriculture is at present double what it was in the year 1815 and
nearly 40 percent, of the wealth of the nation.' (Mulhall.) The Budget of the Minister of
Agriculture for 1891-2 provided $860,000 for special agricultural instruction in insti-

tutions devoted to agriculture alone. First there is at Paris the Institut Agronomique,
the Agricultural University, famous the world over for its investigations

; then cotnf^

three National Schools of Agriculture, one of Horticulture, one of Dairying, three of
"Veterinary science, two of Forestry, and two Shepherds' schools. To the above $481,000
was granted. In addition a professor of agriculture for each of the 86 Departments of
France, Farm schools, Apprentice schools. Experimental stations, Fields and Colonies
find Agricultural orphanages, are subsidized to the extent of $369,000.

"In 1850 agriculture was made optional in public schools, and until 1879 instruc-
tion was largely dependent upon the encouragement of agricultural societies and private
l>enefactors. In 1879, however, a law was passed compelling every Normal college
within six years to provide agricultural instruction for the teachers in training, and fur-

ther requiring the piimary schools within three years thereafter to make agriculture a
compulsory subject in their course of instruction.

" The introduction of agriculture, therefore, began with the training of the teacher^
—a step certainly worthy of imitation. The instruction in that subject is given by thf^

professors of agriculture, one of whom is placed by the Government over each of the 8f
Departments of France. Their salaries are paid one-half by the Minister of Education
and one-half by the Minister of Agriculture. Their duties are three-fold, to give instruc-
tion to the teachers-in training, to hold conferences with the farmers, and to carry out
any investigations suggested by the Government. Gardens are attached to these Normal
schools.

" Many of the .schools have small gardens attached, and have agricultural museums
The teacher is encourage d in many departments by prizes offered by the agricultural
societies, and t-he work is supplemented by visits to first-class farms, dairies and esta-
blishments where agricultural products are being handled.

•' The teaching of Agriculture in the superior primary schools is of a more advanced
nature, and is more frequently met with. Prof. Teegan thus refers to it :

' The course
extends over two years. It includes for boys practical ideas of vegetation, the different
means of reproduction, the nature of diflerent soils, manures, the principal a»ricultura:
machines, planting, transplanting, irrigation, the principal kinds of cultivation followed
in France, and principally the agr.cultural productions of the district in which the schoo.
is situated ; diseases of plants and their prevention; weeds, vegetables, fruits, flowers,
greenhouses, the cultivation of fruit trees ; domestic animals ; tx)ok-keeping, etc. The
agricultural instruction is based on this general programme, but va-'^^d and extended tr

suit the needs of the locality. The practical illustrations are to be given in the schoo:.

gardens and experimental fields, and during visits paid to the farms of the surrounding
districts. In some of these institutions there is a special agricultural section, under the
charge of a ^^pecial professor. The number of such schools is, how^ever, small.'

" The conclusions arrived at from a study of the above works, also the Reports of the
British Board of Agriculture, 1891, are

—

(1) France has found it advisable to supplement
the work of her agricultural collpges by introducing agriculture as a special studv into
her general school system. 2. The work has been begun by training the teachers first,

and while general methods have been prescribed the system is sutficiently elastic to meet
the varying abilities of teachers and pupils. 3. The work is as yet in only the first stage
of development, and although all the rural children of France hive not i.^en reached and
the end aimed at has not yet been attained, the success achieved is very encouraging, and
worthy of imitation by other nations.''

Allow me to add a few words as to what is being done jr, Italy. *' AgricThora"
education in Italy is at present mainly under the direction o* the Minister of Arricul-
ture, but partly under that of the Minister of Instruction. It is disiribated ir th' iol-
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lowiug soiiools—(1) High aohools of Agriculture; (2) Special agricultural schools, and

sectiaiis of agriculture Attd aurvey ia technical institutes
; (3) Practical schools of agri-

cuituie
; (1) Courses of rural economy and agriculture in universities; (5) Special

shoit courses given at experiment stations
; (6) Itinerant chairs of agriculture and of

viticulture
; (7) Courses of agriculture in normal and technical t-chools

; (8) Agiicul-

tural iustructiou iu elen^eiitary schools
; (9) Private schools ©f agriculture. Besides

these regular schools and courses of instruction on subjects of special interest is given

every year in didcirent districts of the Kingdom."

Each State iu the American Union has its agricultural and mechanical co]le;:e and

experimental station or means provided for one. In our own country we have a number

of experimental otaLions, but only one agricultura" college, which is meeting with sienal

success now that its objects and aims are better known to the farmers through the Far-

met a' institute meetings. Mr. James, in referring to it, says that "the Agricultural

College at Guelph teaches nothing but agriculture and the sunjects connected with agri-

culture, and this year it is tilled to ihe utmost capacity. Provision has been further

made for an additional short course in dairying during 1892,and the applications are greatly

in excess of the accommtidation. But although we have surpassed any other countries in

this work, 110 or 113 students in agriculture are too few to come annually from the

70,000 youths, 15 to 21 years, who are living in the rural parts. Agricultural instruc-

tion in the public schools might very materially increase tne numV>er of those who are

desirous of thorough agricultural instruction."

The third quesiion i^s, How can agriculture be taught in our public schools ? Here

again the answer is so well put that I cannot do better than quote some more of Mr.

James' own words rather than have it said that my thoughts were all borrowed. He
says by way of' general remacks that "All, or nearly all, depends upon the teacher. To
one interested in the progress of agriculture, infcrmea upon the principles of the sciences

involved, acquainted with rational methods ot teaching, and fully determined to impart

agiicultural instruction, ihe entire difficulty is easily settled. But in the case of teachers

who have been brought up in cities and towns, who are unacquainted with agricultural

work who h-ve no bid.s towards agriculture, and who may be merely making the teaching

a convenience for a couple of years whereby to earn a little money, the difficulty may be

well liigh insurmountable, and there is absolute necessity that some training and direc-

tion be given before the work is undertaken, otherwise it were b.Iter to leave it alone

entirely." 1 would say, however, with refert-nce to the qualification of the teacher, that

by making it compulsory that teachers shall q lalify themselves to teach agriculture, I

have the conviction that it will ensure in the quickesc and most effectual way the teach-

ing oL agriculture in our rural schools. If we, as farmers, can agree, unanimously agree,

that great advantages would arise from such a course, we would get what we asked for.

I am not to blind that I cannot see many ditticulties in the way of already qualified

teachers becoming poasessed with agricultural knowledge to teach it
;
yet as many will

teach only a year or two, and those who are making it a life profession may with a little

patient study and investigation become efficient teachers, much of the seeming ditficulty

ma,y be overcome And if, as Mr. James sa}s, trustees would insist that

agriculture be taught and there were some encouragement given l>y way of

bonus, no doubt any such obstacle would be wholly overcome. Mr. Jamea
fuither states that '-Trustees desiring agricuUure to le taught in their schools

must insist upon its being taught, must be willing to assist in providing what-

ever means may be necessary. It may even be found ad\isable to grant a

bonus to teachers who are competent to give instructions in t2iis branch, especially if

they have to incur increased expense in fitting themselves for such work. Charts may
be required, some agricultural paper may be found helpful, but the entire outlay need not

be very large. Too much should not be attempted at first. The work ahoulu be intro-

duced gradually, and tha understanding at the oujtset should be very definite that by
teaching agriculture in the public schools it is not intended to teach how to plow, how to

harvt.st, or how to feed stock, but rather the why and the wherefore, and to arouse an.

interest in agricultural operations. The principal aim and object of instruction in our

public ichooiLs ihauld bo thd creation of a sentiment iu i-ivjr oc .<giigultuial woik, Ji^d
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gradual development of a love lor the country and its healthful life, the arousinir of

a noble ambition in the young minds to become progressive and successful agricul-

Turists, the spreading ahrcad of the idea that the industrious, thoughtful, bona^'t

farmer is the most valuable citizen of this Canada of ours—a man to be respected,

appreciated and honored by every member ot the community."

I am in accord with his subsequent remarks when he says :
" Thus there are two

sides to agricultural education. In addition to imparting knowledge or teaching the student

how to observe and how to think, there should be a cultivation of the feeling, the sentiment.

Who can tell what results unforseen might flow from attending to a few improvements in

the surroundings. Let the trustees put a neat fence about the little school yard, hang a

simple but attractive gate, drain the play ground, level it, sod or sow to grass, erect

outbuildings at least suggestive of humanitv, brighten up the interior of the sclioolroom

with fresh paint. Then let them provide the schools with a few dollars to procure some
neat charts and pictures dealing with rural life. In one comer have a cupboard to be

filled with books and reports upon agriculture ; fit up a couple of glass museum cases.

•'Now let the teachers encourage the pupils in the setting out of native shrubs and trees

about the grounds and the growing of a few plants inside and outside. Let the teachers

and pupils make a collection of the weeds, the wild flowers, the grasses, the grains, the

soils and rocks, and the insects injurious and non-injurious of the section and arrange

them in the cases. If possible, let them secure a few large views of the best farms and
farm buildings and fai-m stock; and the Agricultural College, and hang them upon the

walls. Thus one addition would suggest another, and the dull, dreary, repulsive surround-

ings of many rural public schools might be changed to bright, cheery attractions that

would bind together inseparably the two conceptions—rural life and pleasure. It maybe
that the condition of the rural school has been the repelling force to send many a boy to

the town and city, and may we not expect that the improvement of surroundings would
have some eflect in binding the young men to the life and work of the country 1

"

No doubt very much could be done as he suggests by giving an agricultural turn to

many of the subjects already taught, as reading, arithmetic, drawing, English and Cana-
dian history and composition. Indeed this could be most satisfactorily accomplished if the

teacher be trained in that way.

COMPULSORY AGRICULTURAL EDUCATION IN RURAL SCHOOLS.

Mr. Lawrence, Collingwood, read the following paper :
" Should agricultural educa-

tion be made compulsory, and if so what will be the results ?"

In the tirst place let us enquire what agricultural education is. Agriculture is

the art of cultivating the soil in order to make a given portion of land produce useful
vegetation, of the largest quantity, of the best quality, with the least possible expense.
Education is acquiring a knowledge of the sphere or business which the individual intends
to pursue. Those engaged in agriculture are called farmers. It is a well-known fact

that the very existence of the animal creation depends upon the products of the soil.

Before entering fully into this subject, let us compare agriculture with the other
leading industries, such as lumbering, mining, fishing, merchandise and the learned
professions. Let those engaged in the arts and professions exchange their lumber,
minerals, etc., for lawyers' opinions, doctors' prescriptions, clergymen's sermons, etc.

and see how long their business would exist. In less than one week their very existence
would be near a close ; but then, on the other hand, let them exchange with the farmers,

for the products of the soil, and then everything will go on satisfactorily.

Next let us enquire if there is a sutficient number engaged in agriculture to demand
that agricultural education should be made compulsorj'^ in rural school sections. Accord-
ing to the statistics of the country there are more than twice as many engaged in aori-

culture as there are in all the other trades and professions combined. Then, a^ain,

from the same source we find there is twice as much money invested in agriculture as
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there is in all the other arts and professions. The s ime may be said about the taxes that

are paid by the ditierent occupations.

Now, it has been shown that agriculture is of more importance than all the other arts

aiid professions to.^ether twice over. Therefore to say that our farmers should be allowed to

grope along in ignorance without any education except what they can pick up by chance,

is most irrational. The only reason that most farmers can give for doing any kind of

work is because their fathers did it and their grandfathers did it, or they saw their neigh-

bor .Jones do it. Now, this is not as it should be. What would you say about a lawyer,

doctor or preacher if he should practice without being educated in his profession? You
would say that he was a fraud and a humbug, that he should be arrested and perhaps

put in prison. Now, since agriculture is of such vital importance, and farmers as a

rule are fairly successful without any technical education, what would be the results if

they were all well trained in their business, and able to tell what crops different soils are

adapted to produce, and when these crops are grown, what effect they would have when
fed to ditferent animals, also how to cultivate and manure the soil for different kinds of

crops, the effect of draining, etc., the principles of breeding and feeding stock, and how
to turn their products to the best results ? These, and many kindred subjects, should be

taught to our boys while in school. Bit, you will say, the farmers have a college in Gaelph.

Yery true, but would it not look very foolish to send a boy to college to learn his A B
C's 1 Then again, how many avail themselves of the Guelph College ? I do not think

one in a thousand. What is the reason 1 Because it is too expensive for the majority

of farmers to send their sons to college to learn the first principles of agriculture. Others,

a»ain, will say the farmers have the same chance for education as the professions. I

say no, because as soon as our boys leave the common school and go to the high school

the whole tendency of that education is to draw him away from the farm. How
different it would be if the first principles of agriculture were taught in the rural schools

of the country, and after that prepare them in the high schools for the college 1 Then
instead of only having one college we would require as many colleges as all the pro-

fessions put together, and still more would be required ; and that they should give our

younf farmers certificates the same as school teachers and allow no man to oversee farm

laborers without a certificate.

With this improved system of education what would be the results? Farmers at

once would start to be more prosperous, mortgages would disappear, farms that are now
worth from $30 to ^40 per acre would go up to $100 and perhaps ,$200 per acre.

Farmers would be sent to Parliament instead of professional men, our laws would be

amended so that we would not be governed, as at present, almost to death. It is admitted

that there is no better country than Ontario under the sun, and if we are fairly successful

with little or no education, and that it takes professionals all their time with all their

learning to make ends meet, .showing the weakness of their case in comparison to agricul-

ture, with this system of education in full operation people of other countries would come

over to see our greatness, and then they would say, with the Queen of Sheba, " The half

was not told us."

On motion the discussion of this paper was adjourned till the following day.

ADDRESS BY HON. JOHN DRYDEN.

Hon. John Drydbn, Minister of Agriculture for Ontario, was introduced, and spoke

^s follows

:

I am pleased, indeed, to find here present so large a number of the represent itives of

the various Farmers' Institutes of the province. I should be glad to appear among you

as one of yourselves, but, unfortunately, I am not a delegate from any of ttie institutes,

and indeed, I do not know that I can claim to be a member of any particular institute.

I apprehend, however, that I occupy a relationship which is better and stronger than

either of these. I have assumed, if you will allow me to so put it, the relationship of a

s3ort of 'godfather of all the institutes, taking a general interest in each one.
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You are all aware of my efforts during the past two years to increase the member-
-ship and to infuse new life, energy and vigor into the various gatherings connected with

our Institute. Judging from the last series of meeting which have been held during the

past six weeks, I am free to say that the efforts have been crowned with success. With
a few exceptions, the meetings all over the province hav^e been larger and more enthusias-

tic than ever before. These meetings have cost the province about 88,200 during the

last year, and whether good value has been received for this expenditure depends largely

upon the use that will be made of the information provided. However, I make no
apology for spending this paltry sum on so important a work, because it is clearly in the

interest of the foundation industry of this province.

Our province was first settled by our fathers, who were the pioneer farmers, and who
converted the dense forests originally found here into the fertile helds now owned by us,

their successors. Whatever progress has so far been made in the province, has been
largely due to the development of agriculture ; whatever wealth may have accumulated
here, has been for the most part taken from the soil, either in cereals or in timber. We
have made considerable advancement in agricultura during these years, but I \vant to

point out to you that we have only commenced development along many of the lines con-

nected with this industry. Before you can have successful development in agriculture,

indifference and inactivity must give place to energy and enthusiasm. Give me a neigh-

borhood of wide-awake and energetic farmers, and I will guarantee constant development
in that section.

Undoubtedly, we are passing through days of depression in agriculture. Every man
of us feels greatly the loss of markets for some of our products, and the extremely low
prices to be obtained for others, and yet I assert, in spite of this fact, that there never
was in the history of this province greater enthusiasm and more resolute determination

to fight their way through the present ditficulties than exists to-day among the farmers
of Ontario. Hundreds all over the country have decided that old associations must be
-severed, that old methods must be abandoned, and they are eager—hungry as some express

it—for information which will be helpful to them in this their time of need. This
information, I hold to be the duty of tha Government to supply. What, I ask, is the
purpose of the State in forming a Goverment if it is not for the promotion of the welfare
of the people ? Seven-tenths or our population are directly interested in agriculture, and
the balance are indirectly interested, and know full well that their prosperity is always
coincident with agricultural advancement.

If, then, it is the duty of the Government to give to ihe people the information that

they desire, the question ultimately arises, how shall this information be disseminated I

Through what channel shall it come ? What medium shall be made use of in order to

reach the people \ The undoubted answer to that question must be, we must first use the
various associations of farmers which are now in active operation in the country. What
are these ? Tiie first and oldest among these are the Agricultural Societies. Following
these come the Associations of Fruit Growers, Dairymen, Poultry Raisers, Beekeepers,
Sheep, Swine and Cattle Breeders, the Entomological Association, and last, and jn some
respects, the most important of all, the Farmers' Institute. All these associations can
be and should be used in disseminating information to the people along the various lines

representated by their organizations.

Let me speak of some of these organizations individually. Take the tirst and oldest,

the Agricultural Societies. We find that the tirst one was formed in 1825. In 1830, the
then Government passed the tirst statute granting aid to these societies. One hundred
pounds was offered to any society that would raise half that sum—fifty pounds. The
preamble of this statute is worth quoting here :

" Whereas, it would greatly tend to the
general improvement and prosperity of this Province if agricultural societies were
established in every district, with a suitable endowment from the public funds," etc,

Kow, what was the object of the legislature of that day in passing that statute \ It is

plainly stated in that preamble—the object was to promote general improvement and
general prosperity in this Province. But how was that proposed to be done \ In the
same way as we propose to carry on this development now—by the dissemination of the
information needed by the masses of the people. Exhibitions were organized, that the
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people might be shown the best products of the land, so that they mij»ht know what
they themselves could produce and be led to imitate it. They were to have presented to

them at these exhibitions proper ideals, which they mi^ht be expected to copy. It is not

too much to say that many a younj^ man has received his tirst inspiration to bec:)me the

owner of a better class ot" live stock by gazing at those presented to the view at these

annual exhibitions. The object lesson pre.sented by the fruit display, or the display of

roots has started many a man thinking, and hiS induced him to give better attention to

his orchard and his garden. I am sorry to tind, however, that in these days there are

some persons placed in control of some of these exhibitions who seem to ior^et entirely

what the legitimate object is. They seem to have lost sight of the useful, the instruc-

tive, and the educative idea, and have concluded that the exhibition should be made
simply a place of amusement and entertainment. To spend public funds merely to amuse
the people is, in my judgment, ^ wrong use of the powers given to managers of these

exhibitions. It is educative, but it educates the wrong way. Besides, at most of our

country exhibitions, the time occupied is only one day, and when these amusements and
entertainments are presented, the time which should be devoted to that which is more
useful and beneficial, is taken up with other things. Should gambling and mountebank
performances continue to hold the chief place at some of these exhibitions, I have no
hesitation in saying that ere long a demand will arise among our best citizens to have
public support withdrawn from them. Some of these exhibitions have been so managed
in this regard that respectable people feel that it is not a tit place for themselves and
their children to appear. The whole control is in th« hands of the manageis, as seen from

the clause in the statute, which reads as follows :
" The otticers of any such association or

society, may, by their rules and regulations, prohibit and prevent all kinds of gambling,

theatrical, circus or mountebank performances, exhibitions or shows, and also regulate or

prevent the huckstering or tratticing in fruits, goods, wares or merchandise on the exhi-

bition ground or within three hundred yards thereof."

The grant for these exhibitions has been increased from time to time. In 1852 they

cost $27,000, in 1854. §4:0,000, and last year, 1892, we spent .§73,550. No one will deny
that it has been a useful expenditure, but the managers ought to keep to the original

idea of educating and instructing the people.

The object of organizing all the associations I have mentioned, and of granting

them aid out of the public funds is precisely the same—in order that through

them information may be gathered and given to the people. It is, however,

disseminated in a different form to that given by our exhibitions. It is conveyed

through members' papers, published reports, etc., which the people are able to per-

use in their own homes and put into practice as may be needed. I believe that at the

present time we are making better use of these associations than ever before. No one

will deny that there is great need for enliglitenment along some of these lines. In

dairying you have all seen what a wonderful tide has set in in favor of it, what a strong

desire exists for instruction and information in that connection.

But there are other branches of our industry concerning which information is needed

quite as much. Take, for instance, the business of poultry raising. It seems a trifling

affair, but when one comes to consider the sum total much might be gathered from the

farms of Ontario by a proper attention to this branch ; there is no one but will admit

the importance of developnipmt along this line My Department estimates the total value

of poultry products for 1892 to be over §3,000,000. The total value in the United

States is given at §300,000,000. There is no single branch of agriculture concerning

which more dense ignorance prevails as to the best methods, the best breeds and how to

manage them, than in poultry raising. Most farmers have a few fowls about their farm-

houses, but in the vast majority of cases they receive no attention whatever, and the

profits derived from them are of small account compared with what they might be. Now,
It is clear that through the Poultry Association, which is composed of bright, intelligent,

energetic men, we might be able to give much information to the people, as well as

enable them to take a much higher position with regard to this single industry than ever

before. The same remark applies to nearly all the other organizations that I have-

mentioned.
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I come now to speak of the youngest organization, the last on the list, viz.: Farmers'

Institutes. I say that they are in some respects of more importance than the others, for

the reason that they combine to some extent the work of all the others and cover the

ground taken up separately by each of the other organizations. Matters appertaining

to fruit, poultry, bees, stock raising, etc., are all discussed at these gatherings. The best

and most essential information connected with these subjects is scattered at the different

meetings. Again, you are aware that through these institutions my Department now

distributes all the information gathered by the various other associations.

This brings me to speak of the necessity for increasing the membership of our insti-

tutes beyond the present limits. I would like to inspire the delegates who are here with

a little more enthusiasm along this line. An examination of the returns sent in to my
Department reveals the fact that too often the membership is changed from year to

year ; we find that we have, comparatively, at any rate, a new list for each year. I

presume this is accounted for by the fact that many of the officers of the institutes have

come to the conclusion that the only object of the statute forming these organizations

has been carried out when two meetings have been held somewhere in tbe riding, and 50

members have subscribed their names, paying 25 cents each. I would point out to you

that such was not the object contemplated. That much requires to be done before the

grant will be given, but the grant is not given as a reward for this work, but as an

inducement to continue the work and cover the remaining portion of the riding with

meetings as far as possible. What T would like to see done is that every member placed

upon the roll should be retained year by year, and new members continually added.

Some hold the mistaken idea that when one once becomes a member of the institute he

is always a member. This is erroneous, because the membership of an institute is the

same as that of an agricultural society—it is annual in its character. If it be said. How
will these meetings be held ? I reply, use the funds that the institutes already have in

their treasury for this purpose : the funds are provided for no other reason. Upon an

examination of the treasurer's statements of the various institutes, I find that among a

total of 74 there are only 25 having a less sum on hand than 825. The average of the

amount on hand is S50, and in the majority of cases there is a sufficient amount to war-

rant an expenditure of funds in holding these additional meetings. If meetings cannot

be held in every part of the riding, why not cause some of the officers to canvass the

territory for members, and, if necessary, pay them a reasonable sum for so doing 1 In

this way the membership would be multiplied largely, and instead of ten, twelve or

fifteen thousand, we ought to have twenty-five, thirty or forty thousand members to

whom this literature that I have spoken of could be sent from my Department.

In addition to utilizing all these associations, there has been provided for a similar

purpose the Agricultural College and Experimental Farm at Guelph. I would like,

because I think you will all believe what I say, to emphasize the good work which is

being done in this school. I have no hesitation in saying that for a young man who has

determined to be a farmer it is the best school in the province of Ontario. It is outside,

in some respects, the regular school system. The studies there are all in the line of use-

fulness in connection with a young man's chosen calling. He will receive a good English

education without the classics so necessary to a professional man. Chemistry, botany,

geology, etc., have prominent places at this institution, and, in a word, the boy is enabled

by the course given him there to fit himself for his life work in connection with his

chosen calling. One of the disagreeable fruits of our ordinary school system is that it

festers a class of persons who seem to be studying merely to pass examinations. I main-

tain that any man who does that cheats himself, dwarfs his life, and, to some extent,

wastes his opportunities ; while, on the other hand, the young man who studies in order

to fit himself for useful work in connection with his calling puts himself within the

possibilities of future growth and continual development—-he is increasing his power to

do for himself, his family and his fellows. So I say, give the farmer boys a chance, and

you will discover that they will at once take their places alongside of the professional

man in every walk of life where intelligence and energy are needed. There is no danger

of such education doing them injury. They will be required to work at manual labor

•every day they continue in the course, so that the body and the brain will be developed
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together. It is sometimes said that the three R's are enough for a young man who is to

be a farmer. I do not think so ; certainly not as they are ordinarily understood. But
in these days reading is spoken of as including all study, and in that sense I have no
objection to the phrase. You may depend upon it that a thorough grounding in this

sense in the three R's will equip a young man for work which never could be accom-
plished by him otherwise, and in his future life it will certainly be followed by three T's

—thought, thrift and thorouf^hness—and by three P's—plod, progress and prosperity

—

and three E's—energy, enterprise and enthusiasm ; and all of these bring to his life

three C's—courage, comfort and contentment. Do you say that he can do as his father

has done, and that you don't believe in these innovations ? You may say that, but this

improvement and development will go on all the same. When John Johnston, of Geneva,
one of the most intelligent agriculturists of his day, was endeavoring to teach the

farmers of his time the necessity o' tile drainage, he was laughed at and called a fool

who did not know any better than to spend his time and money burying crockery under
the ground. When he was busy sowing upon his land land plaster he was told he was
wasting his money, and that, although some immediate benefit might be received, even-

tually his farm would be ruined ; that the man who sowed plaster might drink wine,

but that his sons after him would be obliged to put up with water. Mr. Johnston's

answer was that he would sow the plaster and drink the wine, and trust to his children

to take care of the future. One hundred and fifty years ago Lord Townsend was busy
teaching the fai-mers of Englaiad the importance of root culture and its great value to

them. He, too, was laughed at and called "Turnip Townsend." When he secured his

first drill for the purpose of sowing the seed their merriment knew no bounds, and it

was said that he was " sowing pepper out of a cruet." Notwithstanding all this, these

improvements have gone forward, and to-day the whole civilized world bows to the wis-

dom of the man who launched them at that time.

The best talent of our best young men, with all the education and drilling that can
be given, can well be used in connection with agricultural pursuits. Immense fields of

exploration are constantly opening the gaze of him who desires thus to investigate. Take,

for instance, a pound of what is called in this city " gilt-edged butter," which is as simple
an illustration as I can give you. I ask you to consider what that represents— I mean of

intelligent labor and skill in its production. Every one knows that it cannot be pro-

duced unless the raw material which enters into the product is gilt-edged also. You can-

not gather figs from thistles nor apples from the basswood tree ; no more can a valuable

dairy product be made from poor milk. But how is this raw material to be produced ?

Three things will be needed, better stock, better care and better food. This all seems very

simple, but let us see what it means. If a farmer desires to be the possessor of better

stock, what does that signify 1 It means better breeds and better selection, and no man
knows how difficult a task he has undertaken when he determines to have a first-class

herd of that description until he has tried to follow it out ; it is a field which will

demand the best energy and skill of our brightest men. Then the second point ; better

care means better buildings, better attention. Both these open up another field entirely

distinct, which means that economy in feed and labor must be abundantly exercised. All

this involves a study, the importance of which few are enabled to recognize. The man
who gives proper attention to stock, so as to bring about the best results, must have
learned to control himself as well as the cattle which he tends; he must have learned the

golden rule to do to others as he would like to be done by ; nay, move, he must have
learned to return good for evil, and when an animal presents him with a kick in return

to give him a caress.

To provide the third thing necessary—better food—opens up the whole field of farm-

ing operations, and includes a greater variety of suitable crops and how to grow them ;

the use of the silo and ensilage in winter and soiling in summer, to assist cattle on pas-

ture, etc. A pound of butter is a very small thing, but to produce it of the very highest

quality is a study which will demand the best intellect.

The pood results at the Agricultural College can never be estimated. But the oldest

among us cannot now take advantage of a course of that kind—it is only for the younger
men—and its good results will be seen only in the future. In order, therefore, to bring
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some of this instruction home to those who cannot attend, it was decided last year to

open up in connection with the College a special dairy school giving a short course of

two months. This course is open to all ; no standard of learning is fixed which will

prevent any one attending ; both sexes are admitted, nor is there any restriction as to

age. I knew that there was a demand for such school but I did not dream that the

demand would be as large as it turned out to be. The room which we provided proves to

be entirely inadequate. Two months before the school opened it was all taken up, and

applications were made by thirty or forty more than could be accommodated. This

school started on February 1st, and will continue through the month of March. I am
looking for very beneficial results from the opening of this course. It is possible that it

may be followed in the near future by other courses of a somewhat similar character.

I think that the time has now come when there should be some practical effort put

forth to induce agricultural instruction in our common schools. It would appear that

public sentiment has decreed that neither fame, position, wealth, honor, nor happiness

can be secured in the country, and is to be found only in connection with town or

city life. An undue porportion of your young people, male and female, are leaving rural

life and rural pursuits for what appears to them to be a better place, but which is sur-

rounded by uncertainties and difficulties. They seem to lose sight altogether of the

beauties of country life, and of the pleasures that may be found there, and haste away to

a field by them unexplored and entirely unknown. I do not say that some should not

go, because I am aware that nature has fitted them for such a life, but what I do say is

that hundreds are being lured away whose tastes do not lie in that direction. Already

serious results are witnessed, and these results will be intensified in the near future.

Can nothing be done to stem this tide 1 I answer, yes, I think something can be

done. I would like to see in all our common schools an effort made to change this mis-

taken sentiment. I would like that even the youngest child of these schools should hear

something about the attractions and beauties of rural life ; about the importance and

dignity of labor, and about the honor which may come to a man who excels in agricul-

tural pursuits. The first step to bring about results in this direction is to provide

properly equipped teachers for such a work. This undertaking the Government have

decided to commence at once. It is proposed to open a summer school at Guelph duriag

the summer holidays to which the teachers of our rural schools will be invited. There

will be given a series of 40 or 50 lectures on subjects appertaining to agriculture, includ-

ing chemistry, botany and geology, not with a view of fitting them in that short time to

teach technical agriculture, but to prepare them to give a series of popular talks to the

children on plant and animal life, nature of the soil with special reference to their

immediate surroundings, and other kindred subjects which will naturally present them-

selves in this connection. No additional subject will be placed upon the school curri-

culum, whinh is already fully loaded, but the teachers will be advised to take up some of

these subjects, say on Friday afternoons, a part of which is now usually devoted to reading,

recitations, etc. The success of the work will naturally de|)end a great deal upon the

skill and tact of the teacher, but it seems to me that the subject may be so presented as

to interest even the smallest among the children. I think it is possible in this way to

turn the attention of the children to the beauties in nature all around them, as also to

the possibilities of rural life and pu/suits. They will thus early in life see in their own
home gardens, the fields and the waysides, attractions which have never been seen before.

As they grow up they will want to know more of these subjects, and thus a demmd will

arise for a continuation of the instruction thus com'uenced. This scheme is but a com-

mencement of this work. It may not be the ideal, but the expense of it to th^ country

will be so small that it appears to the Government to be worth testing. Should the

teachers make as good use of it themselves the next few years as they may, I think I

can prophesy that within the next ten years you will find that instead of the brighest and

best of our young people making haste to the city, they will be turning their attention to

those studies connected with agricultural pursuits, which will in the end give such an

impetus to the prosperity of this country as never before existed. At the conclusion of

this course it is jjroposed to have a short examination, in connection with which a cer-

tificate will be granted which will give school trustees an idea of the attainments of the
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teacher in this regard. I apprehend that a teacher who is successful in presenting these

subjects will be worth more than one who has paid no attention to them. The cost of all

this to the teachers themselves will be trivial. It may be found necessary to impose a

small fee for the payment of the professors, who will be engaged during a portion of their

holidays in this work, but tliere will be no expense beyond that, except the bare cost of

board, which will be furnished to those who can be accommodated at the College at cost—
say §2.50 per week. These are the means being adopted to promote the agricultural

interests of this province, which you here represent. They are among the things which
it is optional for a government to undertake, but which no government can neglect which
has at heart the best interests of our people. I hope—indeed I know—that you can
approve of all that is being done. Much more may be undertaken, as occasion may
require, but all this of which I have spoken will utterly fail without the cordial co-oper-

ation of those for whom it is intended. What, then, is your duty 1 Plainly, it is to

utilize the instruction offered. " You may lead a horse to water, but you cannot make
him drink." So with this ample provision for advancement in these various branches

—

failure must come unless those interested are willing to receive it. Improvement is not
accomplished at once ; we must add line upon line, precept upon precept, here a little and
there a little, and keep incessantly at it until tho whole mass of our agriculturists are

imbued with knowledge and enthusiasm. When discouragements come and obstacles

present themselves, is it our proper course weakly to give away under them and say, " I

cannot, I cannot "11 say, decidedly no ! With back to back and shoulder to shoulder
we help each other towards betJter methods and finer products until we overcome. When
monopolies grind and oppress us shall we meekly submit oar neck to the yoke and say,
" It is well ; we are hewers of wood and drawers of water; we must submit." I say, No,
a thousand times, No ! We will unitedly assert our manhood, and protect ourselves and
our families. When one class in the community sets up the claim that this country
belongs first to them—that they have bargained for it, and must hold it forever—what
will be our decision 1 From every man of us will come a vigorous protest. Oar agricul-

tural interests are first in importance, and if there is any ownership in that sense it is

ours, and not theirs. We are not asking that we be given any advantage, but that every-

thing which can be done shall be done for the highest welfare of the whole people. When
interested persons deceive us, and induce us to support their schemes, and when by so

doing we are brought, it may be, to the verge of ruin, they then laugh in our faces and
say " You ought to be satisfied. You are well enough ofi. If you did not spend so much
you would have more," etc., and then propose to us as a remedy for all our ills that we
give up our heritage and transfer it to another land. What shall be our answer 1 It shall

be, " No surrender V Nothing has been done but what can yet be righted. To this work
we will bend all our energies. We can rightly boast of our province. We know that it

stands among the first on this continent for quality and quantity of production ; acre for

acre, man for man, we take no second place, it is a goodly heritage, and we will

not lightly throw it away. We are prepared to accept part of the platform of one of

our political parties and show ourselves true to the old flag which is honored among all

nations ; but in addition we shall be true, not to the policy of selfish men, but true to

ourselves.

Moved by Mr. McIntyre, seconded by Mr. J. B. MuiR, that the members of the

Central Farmers' Institute heartily endorse the sentiments expressed by the Hon. Mr.
Dryden, and that we further desire to assure him that we appreciate his efforts in the

direction of assisting us to enlarge our knowledge in everything that appertains to the

successful pursuit of our calling as farmers. Carried.

WOULD IT BE IN THE INTEREST OF STOCK-R.\[SERS TO IMPOSE A
LICENSE UPON ALL MALE ANIMALS HELD BY OWNERS

FOR SERVICE 1

Mr. J. B. EwiNG read the following paper :

You have listened with a good deal of attention and interest to Professor Shaw
while he has shown you that it would be millions of dollai-s in the pockets of Ontario
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farmers if they would but exterminate the noxious weeds that grow upon their farms.

Professor Robertson has also shown us how our profits may be increased by millions

annually by having a cheap and well balanced ration for stock. D. M. Macpherson also

comes forward with his quota of millions for Ontario farmers if they will adopt his

greatly improved methods of dairy farming.

Xow, sir, I would not for a moment compare myself with any of the gentlemen just

mentioned, as I am only a farmer from one of the back townships of this province. But
I will endeavor to lay before you a scheme which, if adopted, will 1 think add its millions

of profits to Ontario farmers. The subject, you will see at the outset, is one of great

importance and interest, and one, some will say on the first impulse, with many conflict-

ing conclusions. The subject is also quite a new one, but do not be hasty in condemninc
it on that account ; or do not think it is a scheme got up by a few individuals with a
selfish object in view, for I assure you it is not ; but, on the other hand, it is one that
is the engaging serious, and I may say favorable consideration of many farmers and stock-

raisers in this province at the present time, and one that should receive our favorable
consideration if it can be made practicable, and I believe it can. It is true that there is

not another country under the sun that I know of that has an exact precedent of this. I

cannot point to any other country and say, ''Such a country is prospering under such a sys-

tem as I am endeavoring to lay before you." But what of that ? Are the so-called intelligent

farmers of this province always to be imitators and not originators ] You are perfectly

well aware that many of the ways and means we have had of making a little money in
the past have been closed up or played out, consequently we have to look around for other
sources to keep up the much needed profits. For instance, a practical miner who starts

out looking for gold will not, as a rule, spend his time searching and digging over old
claims that are played out. No ! He turns aside from the well-beaten track into the as
yet unexplored region. And if he is in a country well adapted for what he is looking for,

is a keen observer and understands his business, it is highly probable that he will soon
find something that will pay him to work. So will we, gentlemen, find ourselves upon a
new track if we adopt this system of taxing male animals, and on one which, I think, if we
follow it with perseverance, intelligence and skill, will pay us well and handsomely for

leaving the old humdrum track we so long have followed. I think it would place the
live stock business of this country upon a better basis. It would be also eminently suc-
cessful in gaining the point that its promoters most desire, that of crowding out that
most undesirable acquisition in stock raising known as the scrub sire, whose baneful
effects are far too noticeable upon many of the flocks and herds of this province. It does
not need a second glance at many of the carloads of cattle on their way to market to see
the evil effects of this progenitor of scrubs. It does not need a keen observer by any
means to see its effect upon many of the flocks of sheep in this province. The effects of the
scrub sire are probably less noticeable among pigs than anything else. But among horses
the condition of things is deplorable indeed. Horse buyers tell us that in order to get a
carload of horses such as the market requires they have to travel over a great extent of
country, only getting such an animal as they want about every twenty or twenty-five
miles, consequently making it a very expensive business to buy horses, and seriously
against the price of the animal. In many districts of this province a good sire is not
available, and in other districts where they are available they come in such close competi-
tion with the scrub element that they prove a very unprofitable investment to their
/jwners ; as a great number of farmers, I am sorry to say, will persist in using, to their
own detriment, the service of a sire costing from .$2 to $5, often setting what is known
as a general purpose horse—a horse that is not asked for in the markets of to-day, but
more often getting a no purpose horse. The results of breeding to either grade or scrub
sires, no matter how perfect they may be in themselves, must always be attended with
a great amount of uncertainty, for the old saying that blood will tell comes more
especially true where scrub blood predominates. Some may think that it is an interfer-

ence with individual rights. Such is not the case, as I do not pretend to say that we will

discriminate between the two in the way of a license ; but we do hope that under a
license it will prove an unprofitable investment to keep a scrub sire. As far as the rights
or wrongs of this system go, I do not think there is anything very wrong in taxing or
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interfering in any way with a man who is perpetrating that which is against the interest

and prosperity of the community in which he resides. 1 believe if this system had been

adopted ten or fifteen years ago the live stock of this Province would have been worth
millions more than it is at present. I believe that if we adopt it now that in a few years

it will place this province away up the attic story of prominence as a stock country. As-

soon as it becomes generally known that we have such a system in operation here we
would have great numbers of buyers from other countries in spite of tariff restrictions.

There will be a good demand yet for years for all classes of stock of the right sort. There

are countries as yet only partially civilized, while as civilization increases the demand for

things that accompany civilization will increase Japan, for instance, has commenced to

import milch cows. They very soon will want some fine carriage horses and other stock.

Other countries will follow, and let Canada or our province at least, be in readiness to

supply them. I do not think it is necessary to have any extra officials to carry this sys-

tem into active operation. It could be done by township assessors and collectors, and
the fees turned into the treasury of the township agricultural societies to be paid back in

premiums to those that keep the best pure-bred males. In this way I think we could

not only crowd the scrub sire out, but the scrub farmer as well, or rather transform

him into a more desirable citizen. It would have a tendency to induce him to exhibit

his stock at the agricultural shows. It is a very noticeable fact indeed that as a farmer

take soflScient pride in his stock to bring them out to these shows it is a commencement
of better thing? on his part. He becomes Uiore interested and enthusiastic in hia

business, and enthusiasm is something that is very much needed in farming operations-

at the present time.

The President : We are here in a measure as guests of the city of Toronto. Although

we have opportunities to visit and hold our meetings in other cities, we have always con-

sidered it our duty and our pleasure to visit Toronto, the centre and hub of the province.

We Lave the Mayor with us this evening and I think we shall be glad to hear a few

words from him.

Mayor Fleming : Mr. President and Members of the Central Farmers Institute : J
thank you for your kindness in inviting me to take a seat upon the platform, but my good

sense will prevent me intruding upon your programme any remarks of mine. I know you

are here for the purpose of listening to discussions of those subjects which are of so much
importance to the farmers of this country. We realize the advantage that this institution

ia to the farmers of the community ; and we realize the advantage it is to the city of

Toronto to have the farmers of the country prosperous. Prosperity among them means
prosperity for us, and we sincerely trust that they will go on and prosper more in the

future than they have in the past, and when you have made your fortunes on the farms

we invite you to come and reside in Toronto. We are glad to see you here holding your

Convention, and anything I can do to make your stay a pleasure I will take delight ia

doing. Applause.

HOW I HAVE SUCCEEDED IN WINTER DAIRYING.

Hon. T. Ballantyne, M. P. P., Speaker of the Ontario Legislature, gave the follow-

ing address :

I have succeeded as I expected, fairly well. By winter dairying I suppose is meant
butter-making in winter. Until recently dairying has been confined to the summer seasoa,

and cheese dairying still is. It was supposed that spring was the proper time for a cow-

to calve, and the grass season the only profitable one for butter-making, but our neighbors

in Illinois and Wisconsin, who have been practicing winter dairying for some time, claim

that they get a larger quantity of milk from the cow if she calves in the fall. Some four

or five years ago I thought I would try it in a small way in connection with my farm. I

had been actively engaged in cheese dairying for the last quarter of a century, and we have

made cheese dairying a success, but one of the great difficulties connected with it was^

that you could not raise calves. Novv by having a percentage of the cows calve in the
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fall, the calves can be fed on. the skim milk returned from the creamery aud'thev seem
to thrive. By this means you are able to bre'^d for the d^iry, and 3'ou will never hive a

herd give a large average until you do that. I visited the dairy districts of Scotland,

where there is more attention paid exclusively to dairying than perhaps in any other part

of the world, and I found there that the cheese maker has to give the farmer 480 pounds

of cheese for every cow and 360 for every heifer. That seemed almost incredible to me,

because at that time our cows would not average 300. Now that is not an excessive

quantity ; it is not more thin any one can get if c ir3ful in breeding and raising dairy stook.

I looked up some of the figures and found one man who had seven cows and one heifer,

and he received from the factory after paying all expenses 8-1:68.84, an average of 838.23

for each cow. The factory was running exactly seven months. The cheese that was
made from these cows was 5,477 lb , or 684i lb. for each cow. There is no difficulty in

grading the herd up, but you must have warm stables and feed the cows a well balanced

ration. We weigh all the milk, and you never fully realize the loss from keeping inferior

stock until you weigh all the milk. I have one cow which in one year milked 12,41.5 lb.
;

another in ten months milked 11,000 1b.; another in 9.^ months 10,000 lb. I cannot

conceive that a cow would give the same amount in the same time if she should calve in

the spring. These cows had no particular breed but were bought for their milking

characteristics ; they had every indication of being good milkers. We have cows milking

50 lb. a day. I question if they would do that on the grass, but you must comply with

the conditions : warm, clean, well -ventilated stables, abundance of water, and access to

salt at all times. As to feeding, I have not a silo, but I raise about ten acres of corn the

same as for the silo, and put it up in large shocks, then it is hauled in and run through

the straw cutters. I have about sixty cattle, and we have been giving them all they can

eat twice a day of that corn, about twenty pounds of it, and about sixty pounds of clover

hay, and a bu.shel of mangels. I doubt whether a cow can do its best without a propor-

tion of roots. They seem to perform a certain function in animal economy that enables

them to assimilate their other food. We also give about ten pounds of bran and grain.

I am not prepared to say that five pounds would produce the same result. Professor

Robertson says it would ; that is not our experience.

A Member : How many times a day do you feed ?

Hon. Mr. Ballantyne : Twice a day, but we give a little hay at noon, and the grain,

roots and corn stalks are all given together, night and morning. We water them in the

stable ; there is a trough in front of them which is closed during the day except at certain

times, and left open at night.

A Member : Do you curry them 1

Hon. Mr. Ballaxtyxe : Yes, they are kept as clean and sweet as possible ; the

stable is a great deal cleaner and sweeter than this room. You must have a clean stable

if you want flavor in the butter.

A Member : Do you use stanchions 1

Hon. Mr. Ballaxttxe ; No, we use chains. Of course in a herd of twenty-five you
may assume that two or three will miss ; I think the reason of this is that the bulls do
not get enough exercise. A bull should not be over-fed or pampered ; he should be
allowed to run out and get all the exercise he can. I have had no more difficulty in get-

ting the cows to calve in the fall than in the spring.

A Member : At what temperature do you keep your stable.

Hon. Mr. Ballantyxe : That will vary, but we like to keep it between 50° and 60°.

A Member : What does your butter average in sales per pound ?

Hon. Mr. Ballaxtyxe : We have not sold a pound for less than 25 cents.

A Member : About what does your milk test ]

Hon. Mr. Ballantyxe : The butter-fat ? I cannot exactly answer that question.

We have had it vary from, I think, 3.55 to 5 and sometimes nearly 6.

A Member : Do you recommend a ground floor in preference to a wood floor ?

Hon. Mr. Ballantyne.—I think a concrete floor the best ? a bed of stone and cover

it with water lime. We have a lot of loose boxes for calves and for hospitals ; they are

floored with clay, as hard as possible.

A Member : Where do you market your butter"?
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Hon. Mr. Ballantyne : In Toronto.

A Member : Do you turn out your cows 1

Hon. Mr. Ballantyne : The milk cows are not turned out in winter. The other
fctock are all turned out.

A Member : What do you do about the color of the butter 1

Hon. Mr, Ballantyne : There is not sunshine enough to keep up the color, but
there is no difficulty about that, use a little annato

;
you can have any color the trade

wants. I Scotland they prefer pale butter ; they will not take it high colored

TAXATION OF FARM LAND IN VILLAGE CORPORATIONS.

A Member : Will Mr. Awrey say what has been done or is likely to be done with
regard to the taxation of farm land in village corporations 1

Mr. Awrey : I suppose that question is asked in consequence of a resolution

passed last year by this Institute, asking the Legislature to relieve certain farm lands
of taxation The Legislature complied wiih the request of this Institute. I intro-

duced a measure which exempted farm lands in towns and incorporated villages from
taxation for certain purposes. In the first place it is assessed as farm land. In the
second place it is entirely exempt from payment of taxes for water rates, for lighting

and for police protection and sidewalks. So that hereafter in places like Whitby, for

instance, and towns of that description, the taxes on land used for farming will be
reduced 50 per cent, at least. The method you have to adopt is this : under the Act it

is compulsory upon the municipalities to pass a by-law declaring certain lands to be
farm lands and to be relieved from taxation for certain purposes. The limit is only
five acres ; if you have five acres that you are using for farm purposes you can have
it assessed as farm lands and relieved from the taxes I have mentioned. The idea I

had Mas that the farmers did not require, for instance, police protection, or to have
policemen looking after them at all. The Legislature, after a very strong eflbrt, for I

think we only carried it by three or four (every man who lived in a town opposed the
measure), passed the bill, influenced, I think, by the fact that I was backed up by
the power of this Institute. If that bill had been passed thirty years ago the farmers
would have paid ^80,000 less in direct taxation.

INTER-STATE COMMERCE RAILWAY ACT.

Moved by James McLean, seconded by John Hunter, " That the Central Farmers'
Institute advocates that the Inter-State Commerce Railway Act be put on the Domin-
ion Statutes this session." Carried.

The meeting then adjourned until 9 a. m.

THIRD DAY—MORNING SESSION.

The President took the chair and called the meeting to order.

CO-OPERATIVE WORK IN AGRICULTURE FOR SEVEN YEARS.

Mr. 0. A. Zavitz, Experimentalist at Ontario Agricultural College, was introduced,

and spoke as follows : I did not know that I was going to speak to the mem-
bers of the Central Farmers' Institute until the night before I left Guelph, when
President Mills said he could not be here, and asked me to bring along the work of the
Experimental Union, which I presented at the annual meeting held last summer ; and as

I am a representative from that Association, I said that if it was necessary, if there was
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time, to present that before the meeting, I would be willing to do so. I wish to thank
you for giving me this opportunity to bring before you the work thafc is being carried oa,

not altogether by the Agricultural College, but the co-oj>erative work between the Col-

lege and the farmers. This Union, destined, I think, to be one of the strongest associa-

tions in the Dominion, is a sore of connecting link bat ween the A-gricultural College aud
the farmers, for it is formed of the ex-students and the students and professors of the OoUecre.

It was started fourteen year.s ago, and the principal object at that time was to keep up
the association of the ex-students with the College. An annual meeting was held, largely

attended by the ex-students, but it was considered that in an age of advancement such as

this, the association should be more active. We saw experimental associations starcing

up, not only all over America, but all over the world, and if we are to keep up, we must
have not only our experimental stations, but every farmer must be an experimenter him-
self. It will not do for us to come and listen to theoretical and scieutiiio addresses

unless we try to put those addresses into practice. In 1886 we started a system of co-oper-

ative work all over the Province ; we had one experiment in fertilizers ; in 1887 we had
one experiment ; in 1890 there were four experiments, and in 1892, twelve experiments.
These experiments and their results are all mentioned upon sheets, such as I have here,

and no doubt most of you have received them. During 1892, we received full reports

from 1,585 plots throughout the province. The real value of our work is individual
experiment ; it gives the farmer the key-note to his own land. In soaae cases we found
the nitrate of soda plot would give three times as much as the plot with no fertilizer.

The mixture was composed of nitrate of soila, potash and superphosphate in equal jiro-

portions. These are the constituents of all fertilizers. The figures I have here form but
a superficial report of the work, but if you will look in the latter part of the report fronr

the Agricultural College you will see the result of each individual experiment—the result

obtained by every farmer who carried on the experiment, the nature of the soil, the crop-

ping the previous year, and how manured. The true value of this work, as I have said,,

is for the farmer himself. Supposing he wants a new variety of grain, he can take these

varieties and grow them side by side and see which variety will grow the best on his own:
land. I ask you to look very carefully into the latter part of the College report and
watch closely the result of the Union work. Professor Shaw asks me to mention here
about the grains we have for sending out at the present time, and the two ways we have
for sending them out. In i-he tirst place we have this list, and anyone who wishes to

carry on an experiment of this kind, if he will write to us at the College, will receive this
sheet, and we will be very much pleased to receive his report at the end of the season
and will summarize the results. Those who wish to buy grain should write to Professor
Shaw, and those who wish to get grain for experimental purposes should write to me.
We will have our annual meeting at the College, where all these subjects are discussed
and the results of the experiments brought in, not only in agriculture, but in arboricul-
ture, and so on, and all are reported at the annual meeting in December. I wish now
on behalf of the members of the Experimental Union, and also as a representative of the
College, to invite you all there. We have a large hall, capable of holding 900, and we
invite you all there to hear a more detailed result of these experiments.

The President : I regret exceedingly that we have not more time to give to the
discussion of this very able address. Mr. Dryden is here and wishes to make aa
announcement.

A VISIT TO THE PAELIAMENT BUILDINGS.

The Hon, Mr. Dryden : I wish to say that I am commissioned by the Ontario Gov-
ernment to invite the delegates here assembled to inspect our new Parliament Buildings
We would like you to come up as far as you can, in a body, and we will have someone to
pilot you around. The buildings are not quite completed, but we would like to have you
examine them. We think you will all go home feeling proud of our buildings. They are
not extravagant, not ornamental perhaps, but they are plain, substantial, useful and com-
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fortable, and I think: these are the qualities buildings should have. My Department you
will find in the east wing, at the right hand ; I will be glad to see you there, and I think

all the members of the Government who are in town will be present this afternoon, and
I would like to introduce some of the members to them. (Applause.)

It was then resolved that the invitation of the Minister of Agriculture be accepted

and that the members of the Institute attend at the Parliament buildings at two o'clock.

The adjourned debate on Mr. McEwing's Free Trade resolution was then resumed.

Mr. Pettit : I move that this be referred to in the usual order of business to the

Committee and they can report when they are ready. Let the Committee report on it

and then we will deal with it.

Mr. McEwiNG : I beg leave to state that a number of the members of those com-

mittees have gone home. If we adjourn at one o'clock, when is that committee going to

make a report on any of these subjects 1

The j'revious question was then moved and .seconded.

Mr. McCkae : I claim the lloor because I moved the adjournment of the debate

yesterday. A motion has been made of the previous question and I seconded that

;

although T am entitled to the floor, I will withdraw that claim on condition that the

main question be now put.

The PRESiDf:NT : I for one would like to eee this question thoroughly discussed, but

if you are determined to force it upon the meeting, it is my duty, I presume, as chair-

man, to put the motion.

The motion was then put and declared to be carried.

MODE OF ELECTING OFFICEPtS.

Moved by Mr. Olarkson, seconded by Mr. Longjiore :
" That the resolution passed

last year respecting the mode of electing the officers in so far as it relates to the election

of the candidates for the offices of President, Vice-President, Secretary-Treasurer, and

Auditors, be rescinded." Oarried.

WINTER DAIRYING.

Vice-President Macpherson then gave the following address on " Winter Dairying "
:

T am proud to see that the Farmers' Institutes have sent a number of young men
here ; this augurs well for the future. We are here for the purpose of obtaining prac-

tical knowledge, and I shall strive to present some new thoughts to you that perhaps

may stir you to thinking. You all know the value of our land is going down, and that

the young men of our country are leaving us. Evfery farm in its true sense is a granary ;

every field is a bin in that granary. Every field represents a certain standard of fertility
;

every acre represents so many bushels of grain, so many pounds of milk, of beef, or of

any article. Strange to say, many of our farmers do not realize the importance of the

fact that the constituents of one article represent the constituents of another. We see

the large amount that is sent out of the country of the fertility of the land, but let us

stop to reflect how much is lost on our farms, in our stables and on our lanes and roads.

I have made out a careful estimate, from practical experience, of the manure value an

animal produces during the year. I have placed it at $12, taking the constituents of a

normallv fed animal in twelve months ; I have divided that by four, so as to be on the

safe side, and have taken one from that and have made the average loss in the year on the

770,000 animals in Ontario to be nearly $2,000,000. £ can give you a proof that that is

correct. What do v,^e find throughout the length and breadth of this land ? Fields are

getting poorer, crops are getting less, and the result is that farms are less in value. That

js a proof that this fertility is being taken out of our country. A statement has been

made here that we must educate the young men to understand farming and remain on

the farm. 1 take exception to that statement. Collegiate education is a good thing,
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but what is more important than the education which a younaj man gets in the practical

experience of working his own farm ? Wuat mem:)rie3 so lasting as those imprinted on

his mind between the ages of twelve and twenty-one? And if the education he receives

•on his father's farm is that the land is depreciating in every way, that debts are increas-

ing in every way, then I tell you young men are leaving the farm as the result of the

education they receive there ; the experience they are getting oq the farm is driving them

from the farm. The remedy is to enrich our farms ; to put more grain in our bins ;
to

make larger crops and greater profits. We must find out the cause if we are to control

the effect, and I appeal to the youn^ mea h^-re and to the y )ung m^n who hive left oar

country, if they have not let't the farm bacause they foani frDm expdrieuje that

they could not make a living on the farm. The way to remedy that is for the old men
to give them an object lesson that they can redeem the situation. Instead of shipping

oS or losing millions of dollars worth of fertility they must put it on the land. You
may ask, what has dairying to do with this 1 Gentlemen, dairying is going to do it

There is a time and place to do it ; the time is the winter, and the place is the stable and

the dairy, I find I can take one dollar's worth of fertility, and through the medium of

the cow I can make from 86 to $10. You say th.t is a physical impossibility. I can

take a dollar's worth of a bilanced ration and it will give me 700 lb. of milk. One dol-

lar's worth of hay will give me 750 lb. of milk. A ton of hay will give me 5,000 lb. of

milk. A ton of cotton seed meal will give me 7,820 lb. of milk. A ton of oat-straw will

give 2,000 lb. of milk You say these figures are impossible. Gentlemen, let the experts

in agricultural chemistry figure this out and you will find I am correct. What does it cost

to change one dollar's worth of food into 700 lb. of milk 1 I find, taking labor and all

•expenses into consideration, it costs $2, and if you can make that $3 give you $6, is

there any business to-day where 100 per cent, can hi made in as short a time 1 Why is

•it, you say, that we are not getting this ? Because we take a dollar's worih of fertility

and put $6 worth of labor and sell it for .$7. The pastures of our country to-day are

only f iving an average of 1,000 lb, of milk per acre.

I will giv9 you my personal experience. I was driven from the farm as many
young men are driven to-day in this country, and for eighteen years I was off the farm.

Four years ago I rented a farm on which there was not a single field that would produce

a good crop of anything. The land is sandy and light. To-day there is not a field that

will not produce anything I wish. It is under perfect control. Four years ago the gross

produce estimated from a careful inventory only amounted to $800. There are 130 acres

-of arable land, and for the last two years I have produced over $4,000 worth of product
;

thdt is the market value, from a careful estimate, of ail the products of the farm. I did

it through the cow. I did not under-drain. I surface drained and cultivated as usual,

but I depended on fertility rather than cultivation. To-day our cultivation is sufficient,

but the fertilization of our farms is deficient.

Why do patent medicine men make money? Is it not because they can take 10

cents worth of a drug and by a little manipulation and a few cents of labor make a

dollar's worth of medicine ? Now, why should not a farmer take 10 cents of chemical

matter and make $1 worth of product with perhaps 30 cents of labor ? We must buy a

cheap article and by a little labor and skill make a dear article. The trouble is we are

converting our resources into cash and we have become spendthrifts. We should be

accumulators] we should enrich our land from year to year and sell a dear article for a

small outlay. When we know our business we will put our experience and skill into

practice and reap the reward we ought to have. Then instead of land depreciating in

value you will see it going up, and you will find the intelligent and intellectual young
men remain on the farm.

A Member : What is the average and least amount you have paid during the season

in your creameries?

Mr. Macpherson : The creameries have paid 7-4 cents. The results to the patrons

ihave been from 73 to 74 cents. The cheese factories have paid in the same time 74: to

V76 cents.
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A Member : What do you charge per pound for making ?

Mr, Macpherson : The price is 1^ cents per pound. We have our own conception

of wintf r dairying. Tt means several things ; the production of milk, and. also I claim, the

production of animal growth. You can turn milk into cheese in the winter just the same
as into butter. I think we are creating a wrong impression in this country ; we are over-

doing butter. I converted one cheese factory into a creamery in the first half of

November. My cheese made from 81.03 to §1.07, and the next week when working as a,

creamery I only made 9.5 cents per hundred. Again, in skim milk, one man will make-
the value of skim milk 12 cents, and another will only make it 6 cents. It is just as we use

it. I believe the future of winter creameries will be where two or three cheese factori'^iv

can centre in one ; and that central factory should be a combined factory, so that if the-

market value of butter goes down you can turn in a day to make cheese. I am creating

centres in my factories. In one case I have sixteen factories drawing into one centre, and'

the patrons have been well satisfied so far.

A vote of thanks was then carried unanimously to the vice-president for his address.

AGRICULTURE IN THE PUBLIC SCHOOLS.

The following resolution was moved by T. G. Raynor, and seconded by D. E. Smith r

That we, the members of the Central Farmers' Institute, hereby express our high approval of the action,

of the Education Department in preparing a school text-biok on the subject of Agriculture and placing
the subject of agriculture on the public school curriculum ; but we regret to observe that mtwithstanding
this is done the subject remains practically untaught in our schools, and we beli°ve that the subject will

remain practically untaught si long as it is not made a part of the regular obligatory work prescribed to be
taken at the public school leaving and high school entrance examination.

Therefore we would urge upon the honorable the Minister of Education :

1. The propriety of making the subject of agriculture, to such an extent as may be found exnedient,.

a part of the retfular obligatory work prescribed for public school leaving and high school entrance exami-
nation for all candidates coming up from rural public schools.

2. That all third class teachers should be required to show some knowledge of the principles of agri-

culture before being granted licenses to teach.

Furthermore, that a copy of this resolution be sent to the honorable the Minister of Education, and
also to the secretaries of the various local institutes throughout the Province with a request that the local

institutes discuss and pass a resolution on it and send said resolution to the secretary of the Central
Farmers' Institute.

Moved in amendment by Mr. Pettit,

That this matter be referred to the Executive Committee and sent out to the institutes, as the-

institutes will be better prepared to discuss it next year.

The amendment was lost. The original motion was then carried.

PROPOSED AME.^DMENT TO COMPENSATION FOR INJURIES TO-
WORKMEN ACT.

Moved by Mr. Pettit, seconded by Mr. Mowbray :

That in the opinion of this Central Farmers' Institute legislation should be asked for from th» Ontario-

Legislature at its forthcoming session to amend chaptor 30 of 5.5 Victoria as follows : Sub-section 2 by
adding the following words after the word " Act" :

" Save and excepting where such employers shall be •

engaged in the ordinary works of the agriculturist, including husbandman, gardener or fniit-prower," andi

that sub-section 3 be amended by striking out in the third line thereof the words " servant in husbandry.'

Mr. Murray Pettit : This Act was urged upon our Legislature by the labor

organizations of the towns and cities to protect the laborers engaged in the more

dangerous classes of work ; and under the working of this we, as farmers, practical!j/
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insure the lives of every man we employ, either by the day, month or year, atjainst

accident, injury or death, to the amount ot $1,500. We propose to ask the Legislature

to remove this burden from agricultural labor. We took legal advice on this matter, and

I will give you the illustration our lawyer gave us. He said :
" If you send your man

with a spirited team into the city and this man takes too much to drink, the team runs

away and he is permanently injured, you are responsible to the amount of his earnings

for three years, or i$l,500." I believe if the farmers fully understood the working of this

Act they would stand a unit in support of this motion. I cannot understand why
farmers should be subject to an Act made to protect the workingmen of the towns and

cities The motion was then put and carried.

Moved by Mr. G-regory, seconded by Mr. Raynor :

That a delegation composed of Mr. Murray Pettit, the president and Mr. Awrey be appointed to wait,

upon the Government and urge the amendment ot this Act. Carried.

RESOLUTIONS.

Moved by Thomas Stracuan, seconded by D. N. McIntyre,

That the farmers of this Institute representing ridings from all parts of the Province of Ontario are-

desirous of recordinsr their belief that so far as their knowledge goes regarding the health of CanadaV
herds that they are free from any contagious diseases whatever, and it be an instruction to the executive
of this Institute that they take such steps as will birngt'iis matter'to the attention of the pro'ter authoritie-i

if possible to remove the obstacles now placed upon Canadian cattle entering the British markets without
being slaughtered at the port of entry. Carried.

Moved by James Dickson, jr., seconded by William Keith,

That it is the opinion of the members of this Institute that it would be to the great advantage of the
cattle feeders of Canada if corn were admitted free of duty.

After some discussion the motion was carried.

The Legislative Committee repoi;ted favorably on the following motion : Moved by
Mr. Mohr, seconded by Mr. Kidd,

That this, the Central Farmers' Institute of Ontario, memorialize the Dominion Government to place
a uniform duty on all grades of pork coming from the United States into Canada. Carried.

It was moved and seconded that those papers on the order paper which have not.

read be taken as read ana embodied in the report. Carried.

Moved by Mr. Peart, seconded by Murray Pettit :

That the Dominion Government be petitioned to place coal oil on the free list.

The motion was referred to the Committee on Legislation.

REPORT OF THE COMMITTEE RE THE RETIRING PRESIDENT.

The special committee appointed to draw up a resolution respecting our retiring

president beg leave to report as follows :

That this meeting desires to place on record its hearty apjjreciation of the services of our worthy
]iresident, Mr. N, Awrey, M.P.P., for the past three years in the display of his great executive"ability, his

impartial ruling, and his untiring zeal and earnestness in advancing the agricultural interests of this

country. We also express our cordial approval of the gf>od work he is doicg for our Province as Ontario
Commis-sioner for the Chicago Exhibition, and we hope and trust that he will be long spared to enjoy his

l^resent honors, and even greater ones, at the disposal of his fellow-countrjinen.

A vote of thanks to the press for the full and satisfactory manner in which they have

reported the proceedings of this Convention was passed.

The meeting then adjourned sine die.
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ELECTORAL DISTRICT FARMERS' INSTITUTES.

SELECTED PAPERS READ AT JANUARY MEETINGS, 1893.

HOW TO MAINTAIN AND INCREASE THE FERTILITY OF OUR FARMS.

BY H. B. SHARMAN, B.S.A., ASSISTANT CHEMIST ONTARIO AGRICULTURAL COLLEGE, GUELPH.

At one of our Institute meetings last winter an agriculturist of many years' experience
and success, who had in his time been a large purchaser and exporter of farm produ^ie,

was for many years a member of Parliament and is now in the Senate, made the assertion

and reiterated it again and again in the course of an address—" Clover is the ground-work
of successful agriculture." Those who have come much in contact with the most practical

and successful farmers throughout the Province, have repeatedly heard the same state-

ment made in ditferent forms. We may tind it profitable to consider this claim.

Successful agriculture is dependent upon successful crop-growing. This is true no
matter what may be thfe special line followed. Ultimately the question of success is

reduced to the question of how much success attends our crop-growing. This is at once
evident if our income be derived directly from the sale of grain and fodder ; but it we aim
to send oti only what we might term the conde.nsed products of the farm, as beef, pork, milk,

butter, cheese, it is equally true, inasmuch as the quantity of these latter and in some
measure their quality is regulated by the success attending the production ot* the raw-

material. Thus it is that while thoughtful and progressive farmers have ceased to grow
grain as the only direct source of their revenue the question of " How to maintain and
increase the fertility of our farms," or, in other words, how to successfully continue to

grow grain and fodder, is of the most vital interest and will always continue to be so.

The crops of the farm derive all of their food from two sources, the air and the soil.

The former of these is practically exhaustless as a supply ; the latter is exhaustible, its term
of fertility being determined by its original composition.

The plants of the farm are of very complex composition ; that is they contain a large

number of chetuical elements united in various ways to form many ditferent compounds
in the different parts of the plant. All of these elements contained in the mature plants

have come as we have said from either one or other of the two source.s, air or soil. iNo

plant can live entirely either upon air or soil ; it must draw something fiom each in order
to its growth. JSome of the elements which are found on analysis to exist in plants are

not absolutely essential to their existence ; thty are simply taken up by the plant because
they are found in the soil in suitable form for the plant's assimilation. But eveu when these
are disregarded we find that it is not possible to bring a plant to maturity unless there be
sulficient supply of a large number of ditferent elements.

No food passes into a plant unless it be in either one of two forms, a gas or a
liquid. What comes into a plant from the soil must first be dissolved in the water of the
soil. Thus it is that drouth has its eifects. It is not that the rain has in itself structure-

building elements, but it serves as the transporter of these as prepared in the soil. The
value of a soil for the growth of any particular crop in any particular season does not
depend upon the amount of plant food which it contains but upon the amount of available

plant food, that is, plant food which is dissolvable in the water of the soil, and conse-

quently capable of assimilation by the crop.



56 Victoria. Sessional Papers (No. 84). A. 1893

While it is true that a plant contains a Iaro;e number of elements which must be sup-
plied before the possible growth of a crop, the question of maintaining the fertility of the
soil does not involve the consideration of supplying to the soil all of these elements ; for

several of these come from the air, and any ordinarily fertile soil contains a practically

inexhaustible supply of most of such of these as the plant draws from the soil.

The question of soil fertility is much simplified from the fact that, with the exception

of three, or at the most four, of these eleaaents, there exists in any ordinary fertile soil,

an abundant supply for an indefinite period of crop production.

The whole question of maintaining and increasing the fertility of any soil, then,

resolves itself down to the question of supplying these three or four elements of fertility.

Provided any soil be sufiiciently supplied with these it would be possible (other conditions-

as to cultivation, drainage and so forth being supplied) to grow crops year after year upon
the same field without any diminution of yield, in fact with a growing increase of yield.

This has been done in practical experiment.

To scientists these constituents of fertility are known as nitrogen, phosphoric acid

and potash ; the fourth, generally present in abundance in soils but occasionally needing

to be supplied, being lime.

When we have solved the question of the cheapest means of acquiring these and
supplying them to the soil we have answered the question which at the outset we proposed

for ourselves.

Nitrogen, phosphoric acid, and potash are not however, of equal value. They are

equally essential to the plant but when purchased commercially we have to pay different

prices for them. Of the three nitrogen is much the most valuable, phosphoric acid next,

and potash the least. Nitrogen is worth on an average four to five times as much per

pound as is potash. It becomes very evident, then, that the most vital question in the-

production of a crop is the maintaining of a supply of nitrogen. It has been pointed out

that the plant can draw from only two sources, the air and the soit. Of the three ingre

dients which must be supplied (nitrogen, phosphoric acid and potash) the air normally

contains none of the two latter. Of nitrogen, however, it contains an unlimited supply,

for about three-fourths of our atmosphere is this gas.

It would seem therefore, at first sight, as plants feed from the air as well as from soil, and

since three-fourths of the air is nitrogen, and nitrogen is the most important constituent we
have to consider, that the dititiculty of a supply of nitrogen is easily cleared. But as a mat-

ter of fact, decided from experiment, it has been found that but few plants are capable of

assimilating the free nitrogen of the air. Most plants require to have their nitrogen sup-

plied in the form of compounds of nitrogen from the soil through the roots. If scientists

could discover that any particular plant or class of ])lants was enabled to store up in its

tissues nitrogen from the air, it is evident from what has been previously stated that the

great question of maintaining the fertility of the soil would be practically solved, so far at

least as the most important, because most costly, constituent is concerned.

As a result of investigations carried on within the last few years by most painst^iking

and reliable scientists in America and Europe it has been quite conclusively and finally

proven that a certain class of plants are capable of assimilating the free nitrogen from the air.

Tnis class is what is known to scientists as the leguminous family, which includes such

familiar plants as the clovers, peas and beans.

It is a matter of common observation that on the roots of some clover plants, particu-

larly those of considerable age there exist noticable protuberances or nodules. Investi-

gation has proven that the.se are the seats of minute microscopic organisms which in the

course of the successful accomplishment of their life's history are the medium by which

the nitrogen of the air becomes assimilated and a i^art of the tissues of the plant. Thus
the agriculturist has in these legumes a means whereby he may appropriate from an
exhaustless source (the air) that plant constituent of which the soil is soonest robbed and
which otherwise would be the most costly to replace—nitrogen. For the farmer of the

future, therefore, the question of nitrogen supply is practically settled, is no longer a

question of heavy expenditure for artificial nitrogen fertilizers, but of the judicious intio-

duction into the rotation of leguminous crops particularly clover. But he will also find

it to his great profit to grow large crops of peas. No straw produced on the farm can
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compare with pea straw in feeding value when properly handled, and no grain is at all

equal to peas as a supplement to the fodder now so largely used—ensilage. The pea

crop has not had the place in the past that it should have had in the rotation of the

majority, but if our interests are properly understood it is destined to be more largely grown
in the future. In the handling of the clover crop for the purpose of supplying nitrogen to

the soil the practice of plowing under should be followed. Greater benefit will be derived

from plowing under the second crop than the first. Many of those who have used the

clover crop as a means of enrichment have practised cutting the first crop and allowing it

to lie where cut. Then at the time of the maturity of the second crop both are ploweil

under. Realizing the great value of clover as a means to fertility many now practice

sowing it with every second and indeed even in some cases with every crop So much
with respect to the supply of nitrogen. As to phosphoric acid and potash, they must be

largely made up by the use of artificial fertilizers. There is. however, one source of supply,

the full value of which is not now recognized by the majority of Ontario farmers. We
refer to wood ashes. Tons upon tons of these are shipped every year to the United States

and there used by farmers who have learned to know their value. This should not be so.

All of the ashes made on the farm should be carefully conserved, and wherever possible

local sources such as flour mills and saw mills, etc., where much ashes is made, should be

used to contribute to the supply of potash. It is a notable and encouraging fact, in this

connection, that no crops respond more decidedly to potash stimulus than the legumes.

Those crops which feed upon the nitrogen of the air are much aided in this activity by
the use of potash fertilizers.

The question of the use of other artificial fertilizers to supply potash and phosphoric

acid is a large one, and one which has to be determined largely by the individual agricul-

turist. Only by carefully conducted plot-experiments can the limits of profitable use of

these fertilizers be decided for any particular farm or indeed for any particular field of a

farm.

We have not discussed the question of the return to the land of most of what
was taken from it in the form of farm-yard manure. Under the best possible system we
are not increasing the fertility of our farms in this way though we may be maintaining it.

W^e would not be misunderstood here. It is true we may add to the crop-producing

power of a soil by many methods such as improving its mechanical condition by cultiva-

tion, drainage etc.j but thus converting unavailable plant food into an available form for

the plant is not increasing fertility in the sense in which adding to the original store of

plant food by the leguminous crops increases fertility.

Marvellous changes have been wrought in the crop-producing power of soils in

numerous instances by the growth of clover supplemented by phosphoric acid and potash
fertilizers. In soils possessing an abundance of these two latter constituents, clover-

growing alone for the purposes of green-manuring has produced notable unquestionable

effects.

It must not be concluded that results are hastily produced. Clover in the state in

which it is turned under is not fit food for plants. It has to undergo many and complex
changes before it is changed from the unavailable form to the available. But a discussion

of the conditions necessary to those changes would lead to a thorough consideration of

the operations of cultivation and drainage, and this is without the limits of our present

purpose.

In the light of the facts above presented, some of which are the outcome of the

latest scientific investigation, we may perhaps more intelligently consider the question

suggested by the statement made by a practical farmer to which we at first made
reference.
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BORROWED WISDOM IN AGRICULTURE.

BY ROBERT C. BRANDON, CANNINGTON.

We do not insinuate that we as farmers have not many original ideas, aims and
methods in conducting our business. The progress of our agricultural community in the
past and at present is ample proof of a well directed application of energy and an intelli-

gent perseverance which has to a very great extent been practically crowned with
success. What we wish to speak on more definitely is the tendency of the age—the
necessity of the hour.

Within twelve years agriculture has been completely revolutionized over the whole
civilized earth. The causes have been numerous and the agencies most powerful and
efiective in bringing about this revolution, and we, the husbandmen of Canada, in the
year of grace, 189.3, find ourselves facing and fencing with the agricultural Philistines of

many lands. Hence the necessity of only retaining and applying with practical deter-

mination all the good features in our own individual and national operations in regard to

our line of industry, but to imitate if possible, harrow if permissible, and Hte,al if com-^

polled, the industrial wisdom which has been turned to financial success by our com-
petitors who meet and with their product defeat us in foreign markets.

Our knowledge is the lever to action. Our wisdom is shown in knowing how tO'

apply it. Here you will kindly pardon an illustration on this point

:

The engine in a large planing factory became deranged in its operation. The local

attendants failing to right it, an expert was called and in an incredibly short time jiut

the mechanism in perfect working order. The result was 150 men were kept going

without any loss of time. A bill was rendered which read, " To repairing engine $25.50,

and it was promptly paid. In a few days the proprietor met the expert who asked if

the engine kept right. "Yes" was the reply, "but your charge read very high." "No
doubt, sir," responded the expert ; " the real cost of work done on your engine was
50 cents, but I charged $25 for knowing how to do it." On reflection you will agree with
me that our best efforts, no matter how vigorously we apply them, if not directed by a
wise forethought is at best hap-hazard.

In the matter of borrowing wisdom we have this happy reflection that our Govern-
ments, both local and Dominion, are in full sympathy with us as an agricultural people,

as their research over the different continents prove ; witness the adoption of the best

agricultural and horticultural products of foreign lands which can be produced success

fully in our soil and climate. And as a people we should be proud of the distinction

that the above institutions have attained, not only in America but over the whole earth.

Then if our facilities for obtaining and utilizing knowledge are so favourably fixed not

only through the experimental stations (and here, I might tell you that our own Station

at Guelph has in the past year conducted no less than 25,000 diff'erent experimeuts), but

also through the Farmers' Institute which is growing more popular and impressive every

year, we have no chance left to plead ignorance of the best principles of action to

adopt and the best branches of agricultural industry to pursu-*. 3at behind all these

guards and fortifications thrown around by national institutions and the agricultural press

—

to use the historic remark of the old Admiral— " Canada expects every man to do his duty."

"Ah," you say, "very good, but what is the duty? We will gladly perform it if the

reward is at all adequate." We have had two rowed barley, the Canadian hen and
turkey and the profits arising from the production and export of these things, together

with protection to our native industries presented to us on one hand ; we have free trade,

commercial union and continental union presented to us on the other hand as the great

panacea for farm depression. But aside from all these councils, the utility of which
we have not as yet fully tested, though we believe some of them would be valuable if

properly carried out, aside from the fostering care of our tutors and political parties,

we are carrying a few stubborn facts which read : Wheat, 5 to 12 bush, per acre, 55 cts. ;

two-rowed barley, 20 bush, per acre, 25 to 35 cts. or no sale ; Canadian barley, 20 bush., 35

to 40 cts. ; oats, 30 bush, per acre, 25 to 27 cts. Here we are all in tlie same melan-

choly i.ssue. True we have the taxes paid, and after a few threats we paid the interest
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on the mortgage. Our hired help and store bills we will be able to pay, but not much
left for our poor wives, and I who have worked very hard, have little left to minister to

my own comfort or convenience. But you say :
" Hold on. There you old pessimist

;
your

ranks are full of croakers and you ate just like the rest." Read this report from the spe-

cial committee of enquiry on the agricultural depression :

To the Farmers of Brock and surrounding Townships :

We, your Coaimittee after enquiry and due reflection, find, we are sorry to say, that most of our far-

mers are very careless in the prosecution of their industry, pinning their faith to the old methods of still

glowing many old and worthless varieties of cereals and this on poor cultivation, which makes matters
lamentably worse. If they prepare live stock, cattle or hogs for the market, the output is so very meagre and
thin, and the breeding so wretched, and the prices realized so disappointing, that this kind of

production hardly covers expenses. These facts lead us to believe that our hog product was below pay-

ing prices in the autumn and winter of 1891 and 1892. These same facts lead us to believe that though
beef cattle were not so active in price in the spring of 1892, the English embargo against the imagina-
ative pleuro scare is not a valid reason for the farmers to drop the little bit of common sense enthusi-

asm which should inspire every man to keep lots of good stock and in fair condition. The boom in

animal food produce at the present time is the proof of this. Before leaving this matter we wish to say

that the summer months and not the winter months ai-e the proper time for the selling of pork product as a
rule, and that pork prepared for market by feeding barley and wheat would at the present time realize for

the farmer at the ratio of 5 It), of grain for one lb. of pork 75 cts a bushel for his barley and 93 cts. per bsh.

for his wheat, which deduction is food for reflection in the future. We, your Committee ^^'ish also to offer

a suggestion on the production of two-rowed barley. We find from market reports of the Mark Lane
Express that good malting barleys were and are worth from 28 to 31 shillings and 6 pence per quarter of

eight bushels would be from 70 to 90 cts. per bushel of 56 pounds. We regret to say that the failure of this

enterprise has to a great extent been caused by bad management, as our product was not only injured in

threshing but was unhappily mixed in all conditions of imperfections. As a proof of the feasibility of

barley-growing for the English market, we have only to refer you to the success of the Hogg Bros, of

our neighbouring village ot Oakwood, men who have had many hundred acres grown on contract for the

past two years, and we are happy to state they have carried out their contracts in a very creditable man-
ner and pay their patrons 50 cts. per bushel for all that is grown. But in this case from harvesting until

the final delivery, the commodity is handled in a business manner, and when inspected is not like the

sample seen by the Hon. J . Dobson, of Lindsay, when in England lately, who s.aid it was so broken and
adulterated as to disgrace Canada.

In the matter of clover growing, we would advise every farmer who has the proper soil, clay or

clay loam, fairly drained, to add this very important branch of farming to his general routine of crops,

as the soil and climate in this Midland district appears especially adapted to this industry. To give an
approximate idea of its significance as a factor in our financial accounts, I may state that one firm alone,

Messrs. Shipman & Dawson, paid for clover in the year 1891-92 above -820,000 with a prospect of more
than duplicating this trade in 1892-93. We would suggest that prime seed be only sown to keep up the
quality and vitalitj' of our product.

In the production of fancy and edible peas we would suggest that our farmers enquire into the matter,

as ttiere are considerable profits arising from this class of farming, and would refer enqiiirers to the exten-

sive trade done in this line in the county of Prince E Iward for American seed houses, and with the pleasant

reflection that they pay 30 cents a bushel of import duty after paying the Canadian farmer f >r growing
them. In conclusion, we recommend you as farmers to borrow and digest with diligence the many lessons

cl wisdom presented to us, not only from individuals but from national organizations and the agricultural

press, and above all things read between the lines. We would briefly refer to some remarks made by Prof.

Burnett on the improvement of our grain crops, given at the 13th annual meeting of the Experimental
Union, Guelph. The professor very ably discussed the necessity of continued new vai'ieties and the

hybridizins' methods of keeping our cereal crops up to our best wishes in perfection, and stating that an
intellectual hcnt in this direction would be as profitable nationally as the energ\- bestowed on the improve-
ment of our live stock.

HINTS OX HANDLING BEEFING STOCK.

BY JOHN MCMILLAN, M.P., OF CONSTANCE.

After an experience of nearly fifty years on a farm in the province, and after having

been engaged for the last six years in assisting to hold Farmers' Institute meetings, I

think I may be excused if I give a short article on what I believe has assisted to lead to

the present depressed condition of the agricultural industry in Ontario. One cause has

been the system of cropping and selling all the grain raised on the farm, which has so

impoverished the soil that in many cases the crop raised will not pay the cost of produc-

tion. Next raising a few young cattle and selling them to be made into beef by some
one else. Another cause is that by the improved means of carrying freight of all kinds

by railways and steamships, the most distant parts of the earth are enabled to send their

surplus into the British markets, which has reduced the prices of grain lower than it has
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been for over seventy years. In Great Britain in 1815 the price of wheat per quarter
was 65s. 7d; in 1861 it was 55s. 4d. ; in 1871, 56s. 8d. ; in 1881, 45s. 4d ; in 1892 it was
30s. 3d, the lowest since 1815 except 1889, when the average price was 29s. 9d., a price

that will not pay the Ontario farmer. In this age of keen competition and low prices

it becomes a serious question with the farmers of Canada which is the best course to

pursue in order to maintain their position among the different nations in the markets of

the world. I believe the time has arrived when the farmers of Ontario should not
export any grain, but consume all they raise on the farm, and rather import coarse grains

and feed them in order to increase the fertility of the soil. The majority of the farmers
must turn their attention to raising stock for the purpose of supplying beef, mutton,
butter and cheese as the principal articles of export. In changing from depending
chiefly on grain raising to keeping cattle, a change in the system of breeding must take
place.

No grade male animals should be used for breeding purposes. The oM Canadian
cattle have the advantage of hardiness, but they are not good feeders and do not arrive

at maturity at so early an age as the modern pure breeds. But in crossing a superior

breed upon the average stock of the farm, the best results can only be obtained by a
better system of feeding and stabling than the original stock have been accustomed to.

As a celebrated breeder has said, " With every improvement in blood a corresponding
improvement in feeding and management must be made, or nature will surely thwart
our plans by asserting her supremacy and adapting the animal to the conditions in which
it is placed." But it is not necessary for a farmer who has common stock to put them
away and purchase high bred, high priced stock. The chief points to be settled with the

farmer is, what line of farming is he going to follow, and what breed of cattle is best fitted

for the line he has laid out for himself. I have come to the conclusion that what the

general farmer in Ontario wants is an animal that will give a fair quantity of milk, and
from which he can raise steers that will make a good beef animal. I know of no breed
•that will fill the bill equal to the Shorthorns (Durhams) and their grades, when pro-

perly cared for ; but they must not be turned out in cold winter weather to feed all day
around a straw stack. As I have chosen the breeding and buying cattle, and feeding

them for the British markets, I will say a few words about raising cattle for that pur-

pose. The first and a very important point is to breed from no male except one that is

pure-bred and belongs to a family that has formed the habit of maturing early and
laying on beef rapidly. In buying a bull get one with a registered pedigree. The further

back that the breeding of the animal can be traced in one unbroken line of descent

from some celebrated family the stronger the prepotent power of the animal to transmit
his own inherited characterestics to his offspring.

Besides a good pedigree I would also want a good animal, and, if possible, to ascer-

tain the history of the breed to which it beloQgs. The bull should have a small muzzle
with large nostrils broad between the eyes with a full, clear, mild eye ; he should be

almost straight from the tail root to the horns, except the neck a little arched, round in

the barrel, full in the crops (that is behind the shoulder), long in the quarter, with the

buttocks reaching well down to the hock, a full wide brisket, not too long in the body,

low set, clean broad bone in the legs, with a tapering tail, soft curling hair with a fine

mellow skin—a smooth, straight, broad animal, which if properly cared for and given

plenty of exercise should improve common stock rapidly. The bull wants to be kept iu

good condition, but not two much loaded with fat. It is a mistake that too many have
fallen into of late years to breed only from very young bulls. The custom with many is

to buy and begin to breed from a young bull 12 or 14 months old and often to put him
away at three years of age. No young, immature animal can transmit a strong hardy
constitution to his offspring in the same manner that a well matured animal can. A
bull is at his best from three to about ten years of age, if properly handled. In breed-

ing for beef get the calves dropped any time from the month of January to the first of

April ; then they should be ready to put on the market at from two years to two
years and six months old.

When the calf is dropped we feed from the pail new milk. Begin early to mix
with a little boiled linseed meal. When about three weeks old begin to use the new
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'milk with a little skim milk warmed up to about eighty degrees. Teach them early

to eat meal ; two bushels of oats to one of peas ground with a little bran is good feed

for calves, and when kept in a box and taken dry I have never known it to injure

them. Give a little clover hay and a few cut roots of sone kind. Get them to feed as

early as possible and keep them growing and improving from the time they are dropped.

They can be weaned when about seven weeks old, but give them all the peas and oats

ground that they will eat for a length of time. When put out to grass do not put them
in an open field with no shelter in hot weather ; if there is no shelter put them in the

house and feed during the day and put them out at night. Stable at night in the fall

when cold, wet nights come on. Do not let them fall off before going into winter

-quarters, but feed them well and keep them growing. In putting to grass in the spring

turn them out only for one or two hours at first, and feed them in the house for a few

nights in order to prevent scouring. Always let cattle have plenty of salt when at the

^rass. Keep it in a box so that they have access to it at all times at least once each day.

When fall comes the cattle we raise and those we buy are put into the stables in good
time before very cold stormy weather comes on. In purchasing cattle to fatten never

buy scrubs, as they are dear at any price. In putting cattle in and tying them, if they

are a little wild and ugly never strike or kick them, but get a card or curry comb and
curry them and they will soon become quiet. In beginning to feed when they are put

in the stable if possible let the person that is to attend them until they are fini-shed

take charge from the first. Let the same individual feed the same animals all the time,

•for to be highly successful the animals must be used quietly and kindly, never exciting or

irritating them. Feed them regularly at the same times every day, and also in the same
rotation—that is the animal that is first fed, feed first every day, never feeding more
•than will be eaten clean in one and one-half hours, and still giving every animal all that

it will eat up clean. A good, careful, kind herdsman is said to be worth one-seventh of

the feed more than an ordinary individual. If an animal is struck or irritated it is said

to practically cost three days' feed. The animals must have full confidence in the person

that cares for them.

To show the difference between scrubs (or native cattle) and well bred grades : Mr.
Britton, at one time a feeder of cattle in Toronto, gave a statement before the Agricultural

Commission of an experiment that he made. He said :
•' In 1873 I bought 10-3 native

cattle back of Peterboro'. They were three years old, and I thought I would try an
experiment with them. I tied them in two rows and gave them all the hay they wanted
three times a day. I also gave them corn and bran mixed. I put them, up in November
and fed them seven months. Next to them I put two rows which I bought near

Goderich, all grades. I bought the first lot for 2^ cents per lb. and the others at 3 J- cents

to 3| cents, live weight. I also fed them seven months. The common cattle required

more food, for they were always eating, and dui'iag the seven month? all they gained in

gross weight was 130 lb each. The grades gained 270 lb. each ; they were abDut the

same weights and the same age as the others. I sold the native cattle to the Americans
for $4.63 per hundred pounds live weight, and I got $5.37^ for the grades." Here was
an experiment that should count for something on account or the large number of animals

of the diff'arent classes. The result was that Mr. Britton made a profit of 35.05 cents

more per head on the grades than he did on the scrubs, although he paid over one cent

per lb. live weight more for them, and the party that sold the grades as stockers got

eleven dollars more per head than was paid for the native cattle. When sold the grades

brought sixteen dollars per head more than the natives.

I will give one sample of what I have seen in the cattle market at Glasgow in

Scotland. Standing along with two Canadian farmers in one of the sale booths we saw
six steers sold. They would average about 1,325 lb. each—all grades, but a little on the

rough side. The highest price was <£16 lOs. The next animal was a well-bred, round-

ribbed, smooth, compact little beast that would weigh about 1,250 lbs., which was sold

for £18 10s. Here were two pounds more money for an animal 75 lb. lighter in weight.

The farmers can do nothing in raising the value of the products they put upon the mar-

ket, but they can do a great deal in cheapening the cost of producing and improving the

•quality of the articles they produce. Even in the lowest markets really prime cattle will
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always command a fair price. The export of Canadian cattle to the British markets has.

giown frcm 7,639 animals exported in 1877, to 120,309 in 1890, and 108,289 in 1891.
In 1892, 98,755 were sent to Britain. We exported in all in 1892, 107,180 animals.
Over 1,000 went to St. Pierre at $22 per head; 2,312 went to Newfoundland at nearly
§34 per head. Such cattle at two or three years old never pay to raise. Not one single

stock steer ought to leave Canada. They should all be fatted at home and sold only
when fit for the butcher.

I am certain that I am within the mark when I say that in the province of Ontario-

alone there is a loss of at least $2,000,000 annually by the system of using scrub bulls

and not caring properly for the cattle when young and growing. I was told at a farmers'

institute meeting by a gentleman two years ago, that he bought cattle two-year old, rising

three in the fall, for $16 and $17 per head. He fed them all winter and sold them for

beef in the spring for $32 and $33 per head. There are over 700,000 cows in the pro-

vince. There will be at least 400,000 calves raised. About 250,000 of these are bred
from scrubs or grades and not properly cared for, upon which, when they come to two-

years old, there is a loss of at least $10 per head. The experiment that Mr. Brittonmadft
showed that the grades he fatted were sold for $16 per head more than the natives (or

scrubs). Then as to milch cows, by proper breeding and selecting they can be made to-

give at least one-third more milk annually than they do at present. But I will say a
word about dehorning and close.

Last jear we dehorned 36 head of cattle on the 22nd of November. There is no-

doubt that the animal suffers a short pang when the horn is being taken off, but it is

only momentary. A young man held his watch and told us that the nrst horn was taken
off in 9 seconds from the time the saw touched the horn until it was completely severed

from the animal's head. None of them seemed to suffer after the operation was over ;.

some of them bled considerably, but nothing to injure. Before they were dehorned we
had a few of them in a loose box, but the loose animals were always hooking the others.

They were very restless before the horns were off. We put nineteen into a box 63x27, and
they have remained loose all winter. They have done better than the others of the same
lot fed in the same manner by the same person, only they are tied. The dehorned ani-

mals will pack into the feeding trough as close as a lot of sheep, they are very quiet ; na
hocking or horning now. We have only cleaned out the manure twice this winter and
the cattle will keep cleaner with the same amount of bedding than when tied. The
savirg of labor is a considerable item. On the score of humanity, I am sure that the ani-

mals sufitr less in a single winter, the danger of accidents to the caretaker is very much
leduci d, and the cattle Icok better and, 1 think, are much tamer after the horns are taken
off. This is cur first experiment, but we intend to dehorn again next fall ; but 1 think it

should be dene in the fall just as scon as the flies are past when the cattle are on pas-

ture. Now, after all that I have said, it is impossible to lay down any cast iron rule

that all can be guided by, because every individual must be the judge of his own condi-

tions. He should find out in the first place what are his own capabilities, and what course

of farming is his land best suited for. I have said nothing about breeding and keeping a
herd of pure-bred stock. While every farmer can improve his stock few are really

capable of breeding successfully and making it pay. Besides, cattle raising, sheep raising

and, I think, the raising and feeding of hogs, when gone about intelligently, will pay
about as well as any branch of general farming.

SEED GRAIN.

BY JAMES DUNCAN, NEW HAMBURG.

In writing a paper on seed grain I will only touch on the parts that have come unde
my own observation and experience.

Before making an attempt to select your seed grain, you should consider what kinds

of grain succeeds best in your own locality, and what would pay you best on your own
farm, and also what condition your land is in. For instance, it would be follv to buy expen-
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sive seeds to sow on a field that was full of noxious weeds, or on a field that was water-

logged, or where the soil is sick and is more in need of the agricultural physician than

any kind of seed grain. The proper selection of seed is the master touch of a successful

husbandman. In selecting seed grain the first point is to get clean seed and free from

all manner of noxious weeds, such as wild oats, wild mustard, couch grass, cockle, chess

and wild tares. All of the above will shell out on the land by the slightest touch and
often by the sun and winds. I would ask any intelligent farmer if it is not both crimi-

nal and stupid to poison our virgin soil with such abominable rubbish. Just look at

some of the fields in this province of ours, and a good many in our respective neighbor-

hoods, which are nurseries from which the rest are poisoned. Those plagues brought

upon us by our own negligence are often fought but seldom or ever completely coaquered,

and it would be well to bear in mind that " one year's seeding is nine years' weeding."

In the second place, your care should be to secure a plump, well-ripened berry. By
doing so you will have a strong and vigorous plant, which will force itself forward, and a

promising braird is in most of cases the forerunner of an abundant yield.

In the third place, I would recommend a change of seed, say from clay to sandy or

gravelly, from gravelly to clay, and likewise from one locality to another. Why the

change should be beneficial and increase the yield, I do not know, and can give no
satisfactory reason, but it is a fact beyond dispute.

Fourthly, I would recommend that those buying seed grain should have some
knowledge of the farm on which it grew, its soil, and if the owner is a reliable per

son and his farm and grain are as clean as his promises when you buy and pay for

your grain In conclusion, I would say, sooner than sow filthy seed let yoar land go
barren and posterity will sing your praises for wisdom and forethought.

THE ADVANTAGE OF A PARTIAL SYSTEM OF SOILING.

BY JOHN 1. HOBSON, MOSBOROUGH.

As the quantity and quality of crops depend upon the fertility of the soil and the

mode of cultivation, so does the successful breeding and feeding of the domestic animals

of the farm depend in a large measure upon the quantity and quality of the food which

the soil produces, along with a judicious and economical system of feeding.

The marked excellence so noticeable in the best breeds of horses, sheep and cattle

has mainly been brought about in two ways—^judicious selection of animals to bi'eed from

and liberal feeding coupled with careful treatment in other respects. There is but little

use in studying up pedigrees and buying high-priced animals unless the farmer at the

same time feeds liberally. There is no need at this day of enlarging upon the advantage

it is to any farmer to have a correct knowledge of the art of feeding, or to say much about

the influence of food in developing the valuable characteristics in the meat-producing and
milk-giving animals of the farm. The principles of feeding as practised by our best stock-

men is no more guess work, but are based on the correct laws of science.

It is well known by those who have had opportunities of closely observing the practice

of the most successful breeders and feeders of this and other countries that it is considered

of great importance not only that stock should be warm and comfortable in winter, and
especially that they should be protected during the changeable weather of spring and fall,

and that the largest profits are realized when they have a full supply of nutritious food

during the whole year.

Now, if what has been stated is correct, it may be well to consider whit is the best

way of bringing about those desirable results, and my purpose is to try and show that

soiling, when properly carried out, would be an important factor to that end, and would

as well in these days of keen competition by greatly increasing the productiveness of the

soil place the Canadian farmer in a better position for holding his own against the com-

petitors of other lands.
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I may here say that in dealing with any suVijects at farmers' institute meetings I

have been careful not to advocate any system ^^ hich I have not in a greater or less degree

practiced myself, or in other words have kept clear of what might be termed mere theory.

I have noted carefully during the past ten or twelve years in all parts of Ontario the

practice and the system followed by the most successful ftockmen, and found that when-
ever a partial system of soiling has been practiced, that in all cases the results were most
satisfactory, and in no case did any farmer speak of returning to the old plan of depend-
ing solely on pasture for summer feed. And it is to be borne in mind that the experience

of these men is in accord with that of many of the most progressive farmers of other

countries where agriculture occu])ies a leading position relatively with other industries.

We find it carried out extensively in Germany and France, as well as by the most advanced
farmers in ibe Eastern States. And those who, like the writer, have had opportunities of

seeing what is done in Great Britain will know that it is almost the universal custom on
the high priced lands near the towns and cities to feed the cows which supply these places

with milk on the soiling system.

It may be still further said that any number of individual cases could be given esta-

blishing the position taken, that on the best class of tillable land in Ontario a partial

system of soiling can be carried on with the most satisfactory results, and with largely-

increased profits as compared with pasturing. We find it practiced by those men in the

county of Oxford who every year make the largest averages for milk sent to the cheese

factories. We saw the extraordinary results obtained by the late Mr. McKellar, of the

Richmond Road, near Ottawa, from whose farm from eight to ten thousand dollars' worth
milk was sent annually to the city of Ottawa ; and in every instance where we have seen

a partial system of soiling judiciously followed (especially on dairy farms) the results have
been highly satisfactory, clearly demonstrating that it is ever becoming a more important

factor in the direction of cheaper production of meat and dairy products.

Now while there can be no manner of doubt as regards the advantages and profits

under certain conditions, it is a question upon which there is plenty of room for difference

of opinion as to what extent it could be carried on with profit on the average of the high

priced and first-class tillable lands of this province. It would appear that the time is not

far distant when on these lands, judging from what is now being done, the system will be

very generally followed.

In dealing with this, like many other subjects pertaining to farming, many things

have to be considered, for it does not by any means follow that a system of farming which
is the best that could be followed on such lands as have been referred to, would alap be

the best on land worth from SIO to $20 an acre, or on a farm that was fit for little else

than grazing.

Among the advantages to be considered, is the saving of land— for whether it is car-

ried out as a general or a partial system, does not in any way affect the argument for or

against. If, as is held by those who have long practiced it and who have carefully noted

results, that one acre of soiling crops, will produce as much food as three acres (and some
good authorities place it at frur) in pasture, the saving will be just in proportion to the

number of acres sown. My own experience leads me to know that the difference is quite

as great as stated. If this is correct, it follows that for every acre used in growing soil-

ing crops, two acres more are available for growing the other crops of the farm.

Another strong point in favor of a general system of soiling, is, that it does away
in a large measure with the necessity of having fences ; however, as we advocate a partial

system, the saving in this respect could not be counted on. It may be here said in this

connection that the experience of most of our successful stockmen leads them to think

that the stock when fed in the stables are all the better for being turned into the pastures

at night, especially during the hot months, and certainly there are many things to be said

in favor of doing so. Perhaps there is no way in which growing forage crops and feeding

it in the stables or yards shows to better advantage then in raising calves. This class of

stock should in all cases be kept in cool and darkened stables during the hot months of

summer, and protected as well during the changeable weather of spring and fall. If

allowed to run out during the hot weather the heat and annoyance from files keep them

in a constant state of uneasiness. These evils incident to [lasturing are entirely removed
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when kept in buildings suitable for the purpose. There is no need to speak of the much
better shape they appear in at the end of the season, every one who knows anything about
stock management has seen it for himself.

After having dealt with the question of soiling the ordinary stock of the farm, it

may be well to consider whether a great deal more might not be done in the way of making
beef in the summer, and fattening sheep and lambs in the fall. My own practice has
been to go somewhat extensively into it for a number of years, and the results have been
most satisfactory. Under proper management it can be so arranged that each of the soil-

ing crops will come in at a time when it is of most value ; and even in Ontario with our
comparatively short summers a good deal can be done in the way of ^rowing two crops in

one season. Take rye sown in the fall upon land required for roots the following season,

or for the later sown soiling crops, and a full cut can be obtained in time (that is, pro-
vided the soil is suitable for it) to re-sow and again have a fall crop. This is particularly

the case when followed by rape. Clover comes in well after rye, taking a good place
V)etween it, and oats and peas mixed, or oats and tares. The last-mentioned I much pre-

fer if the tares can be had free from mustard seed ; and when grown care should be
exercised so that the seed is not allowed to ripen, otherwise, it may be found difficult to

get rid of (that is the tares). My own practice is to sow at intervals of about a week
between the times of sowing ; in this way the food is always used at its best. On dry and
suitable soils lucerne is found to be a very valuable soiling crop. It draws heavily upon
the plant food, and should be heavily manured. However, unless the land is well suited
for it, it is better not to grow it ; on damp soils it winter-kills badly. The value of corn
for fall or winter feed is too well understood to require much to be said about it. It should
never, however, form the whole ration, but should be fed in combination with other more
nitrogenous food. When passed through the chatf cutter, green corn and well-cured clover

hay makes an admirable food, not only for cattle, but for colts or young horses when not
working. My own practice of late has been to do a good deal in that way of feeding colts

in the fall, and I find it preferable to allowing them to run in the pastures. There is so
much written and said about how to grow corn that it would appear to be almost need-
less to say any more about it. The question of what is the best width in the rows is

about settled ; the consensus of opinion appears to be in favour of from three feet to three
feet six, and the plants in the rows from four to six inches. That no doubt is all riwht
for fall feeding when passed through the chaff cutter, but when it is drawn to a grass field

and fed uncut, either from lack of education, or for some other cause my stock invariably
leave a large part of the thick stalks, and for that reason what little has been fed in that
way of late years has been grown with the plants much closer together in the rows.

One of the greatest benefits to be derived from soiling is the large increase in the
manure supply. By this system, all that is made is saved and can be applied to the
land in the best form, whereas all the droppings on pasture is in a great measure wasted
if from no other cause by these droppings destroying nearly as much feed as they
produce by the additional enrichment. When soiling is practised to any considerable
extent, it is safe to say that the extra amount realized from the increased quantity and
the high quality of the manure, is enough and more than enough to meet all the
additional expense of cutting, hauling and feeding.

Another important consideration is that soiling will, if properly managed clear
the foulest land of every noxious weed. This may be set down as a very strong point
in favour of the system. Tens of thousands of acres of the most fertile land in Ontario
are comparatively worthless, from no other cause than that the ox-eve daisy, mustard,
wild oats, thistles and every noxious weed occupy the soil to such an extent that there is

hardly room left to raise crops sufficiently remunerative to pay for the labor.

When a system of soiling is carried out intelligently, weeds are not allowed to
mature, and as a consequence it is but a short time until the land becomes perfectly clean.

While much may be said in favor of a partial system of soiling, hardly anything
crtn be said against it unless exception is taken to increased cost of labor. That is a ques-
tion each man must work out for himself. A common sense way of looking at it is

:

Will that labor yield a profit 1 There appears to be no good reason why any farmer
should object to pay for extra labor if it is found there is a profit in it. Ic is not often that
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a man becomes rich from work actually performed with his own hands ; more generally

it is on profits derived from money judiciously expended in labor or otherwise. The
observation of years has only confirmed me more strongly in the belief that the farmer

who succeeds best is generally the one who farms liberally. Labor may often be per-

formed and money expended for what may give no immediate returns, and many a farmer

fails through not looking far enough ahead. There is a great deal of work often left

undone on a farm which had it been performed, would after having paid its cost have

left a large margin for profit. We farmei s are a little too apt to confine our operations

to that from which we expect immediate returns.

To sura up, it may be claimed in favor of soiling, that stock would be more com-

fortable. That when reared for beef the greatest weight could be obtained in the

shortest time and at the least cost. That looking at it from the dairyman's standpoint,

the gain would be even greater than on a farm where beef and mutton were the chief

products—greater for the reason that the cow requires less exercise than almost any

other domestic animal. There would be a large increase in the quantity and quality of

manure, adding largely to the productiveness of the soil.

There would also be an increase in the acreage available for growing grain and hay

to the extent of at least two acres added for every one used in growing soiling crops.

As already said, what would appear to be the proper line to follow on the ordinary fairly

tillable farm would be to carry out a mixed system of pasturing and soiling, whether the

lines be breeding, fattening or dairying. There is a richness about the grasses in early

summer, continuing on into June, which will produce results that cannot be surpassed

by any soiling crop grown. And besides that there are on most farms portions which

cannot be used to such good advantage in any other way as for pasture. But from the

time the jiastures become somewhat dry and scanty, there is at once a noticeable falling

off in the flow of milk, a check on the rapid growth of the young animals, and a slower

rate at which meat is being laid on by the fattening stock. It is from this time forward

until winter sets in, that the scanty pasture should be supplemented by a full and liberal

supply of meat and milk producing food.

If a change in this direction was to take place generally all over our province,

farmers individually would be enriched, our farms would yield moie bountifully, the

money lenders would have to seek other channels for investments, and our national

resources would be annually increased to a very large amount.

FERTILIZERS ON THE FARM.

BY F, G. H. PATTISON, GRIMSBY.

This subject is one of great importance to us farmers at the present time ; for he

who solves the problem of increasing the fertility of our farms, whilst at the same time

making a good profit from their products, will confer a great benefit upon us, and will

deserve to be ranked in the same class with him who makes two blades of grass to grow

where only one grew before. Many attempts are being made to solve this problem. Some
claim that they have already solved it ; but whether truly or not time alone can show.

One man says clover will do it, another the feeding of fat cattle for the British market,

another the feding of milch cows and the sale of butter therefrom, another the feeding of

sheep and lambs ; whilst a few pin their faith upon what are termed commercial fertil-

izers. It is some of these latter that I wish to touch ui)on in this paper. And here I

would say that as regards the modes of increasing the fertility of our land already men-

tioned, ordinary farmers will probably eflfect more if they adopt a combination of two or

imore of these plans, than if they rely upon one only. No doubt, if we could all obtain

"barnyard manure in iinlimited quantity and of just the right quality at our doors, the

problem would be solved and we need go no further. For I am a firm believer in the vir-
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tues of barnyard manure, and I think that there is nothing like it, if produced at a reason

-

-able cost. But it will scarcely do for the farmer to incur a heavy loss on—day feeding

cattle—in order to procure manure, and where it is purchased out and out, it is too often

found that by this means noxious weeds are introduced on the farm, to get rid of which
afterwards, takes much time, labor and money. Therefore, if we can make a profit by the

judicious use of commercial fertilizers, by all meaas let us go ahead ; only let us be care-

ful that we use the combinations specially adapted to our particular farms, and that we
can only tind out by careful experiment. For it is not sufficient with commercial fertil-

izers simply to purchase and apply them, leaving theoi to do the rest without any further

thought upon our part, reminding one of the advertisemeat of an undertaking firm in

the West which ran as follows : "You kick the bucket, we do the rest."

Personally I have been experimenting for some time p^st with the various ingredi-

ents that go to make up what is termed "a complete commercial fertilizer," and I cannot

-agree with the conclusion arrived at by some that there is no profit to be derived from
their use, whilst I have seldom found any profi.c from the use of the complete fertilizer

itself as obtained from the manufacturers. We farmers have to pay through the nose for

the combination of the various ingredients which make up this complete fertilizar, which
is, after all frequently unsuitable to our soil, often containing aa excess of what the land daes

not lajk, and toj little of what it really needs. Moreover, it does not require a large

knowledge of agricultural chemistry for the farmer to obtain the different ingredients

for himself, mix them in whatev'er proportions hs desires, and then become his own fer-

tilizer manufacturer to some extent. Personally I have seen good aad profitable results

from the application of superphosphate of lime, wool ashes, grouai boae, sulphate of

potash, sulphate of ammonia and nitrate of soda in certain combinations, but seldom by
the use of any of these separately. And again I have failed to get profitable results

from other combinations of the same ingredients. Bat it is by mistakesthat we learn, and
he who is too cautious ever to commit a mistake will never amount to much in farming or

indeed any other pursuit. By pursuing this course, however, I am finding out just what
tny soil needs and am consequently obtaining better results therefrom every year. Now
I had the honor to address the members of the Institute two years ago at Jordan, when
I declared my intention of experimenting with nitrate of soda and laying the results

before you. Some of these with your permission, I will give you to-day. These experi-

ments have been chiefly with oats and also indirectly with fall wheat. I have also used
it upon tomatoes which derived great benefit from its application during the season of

1891—and potatoes, in which case it was not quite so successful; but I have no exact
hgures to lay before you as in the case of the grains referred to. In the spring of 1891,
I dressed four acres of oats with 200 lb. nitrate of soda and 200 lb. superphosphate of

lime. The nitrate cost me §57 per ton and the superphosphate, §18 per ton, being a
total cost of -$7.50 per acre. That spring, as no doubt you all remamber, was so remark-
ably dry, as to be a very unfavorable one for the trial of any fertilizer, since nothing of

the kind can produce much etfect without some rain to carry it to the roots of the plants,

and that year no rain came with us till the season was very far advanced. However,
the oats which received the applicatioa referred to yielded 26 bushels per acre, whilst

those in an adjoining held of similar soil and sown at the same time yielded only 18
;

the first also yielded about a quarter of a ton more straw to the acre ; in all other
respects the two fields received exactly the same treatment. There was thus 8 bushels of

grain and a quarter of a ton oi straw per acre in favor of the fertilizer, which, taking
oats at 20c. per bushel and straw at §1 per ton, would amount to §3.4:0 per acre, whilst

the fertilizer cost §7.50 per acre, rather a disappointing result you will say, and so I
thought at the time. But just wait a little.

In the fall of 1891 the whole field of 14 acres was sown to fall wheat, 5 acres of
which were fallow, manured at the rate of 15 loads per acre of barnyard manure, 5 of

pea stubble worked up with a disc harrow, and the -4 acres of oat stubble referred to,

which was plowed shallow late in September. The fallow was sown on the 12th
September, the pea stubble on the 17th, and the oat stubble on the 1st of October,
1891. The two former had a fair amount of top before winter set in, the latter vou
oould scarcely see, the same being the case when spring opened in 1892 ; but when the
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crop was harvested and threshed, tlie oat stubble yielded 23 bushels per acre of

^vheat, the pea stubble 16 and the fallow 15, the whole field averaging 18 ; there was
also half a ton per ace more straw from the oat stubble. Taking wheat at 70c. p^r

bushel and scraw at $3 per ton, we have a difference of 66.40 per acre in favor of

the portion dressed with fertilizer the previous season, making with the 83.40 per acre

of the preceding year, a total of S9.80 per acre—spread over two years it is true

—

from an outlay of S7.50, thus giving a profit of $2.30 from the application. Thi»

last season of 1892 I sowed a field of 9i acres to oats, 3 acres of which I dressed

with 200 lb of nitrate of soda and 200 lb. of superphosphate of lime to the acre at

a cost of S7.50. The spring was the very opposite of the previous one, being abnoimally

dry The fertilized portion yielded 43 bushels per acre, that with no fertilizer 23, the^

former also yielding 1 ton more straw to the acre. Thus in a single season, taking oats

at 30c. and straw at $4 per ton. the fertilized portion yielded 810 more per acre than

the unfertilized at a cost of $7.50, giving a profit of $2 50 per acre, and probably the crop

of 1893 will benefit to some extent from the application. I hope to continue these

and other experiments in the future. So far as I have gone the trials would seem to-

indicate a profit to be obtainable from the application of the mixture referred to. I also

applied the same mixture to some of my fruit ^rees, leaving others non-fertilized; the dif-

ference was quite noticeable, both in the size and quality of the fruit, and also in the

appearance of the foliage and of the trees generally. I would therefore say regarding

nitrate of soda, that whilst not in my case producing the marvellous results claimed for

it by some, still its application seems to leave a fair margin for profit, even when prices

of grain are as low as they are to-day. I should like to see some other farmers take this

up and experiment for themselves, going slowly at first, of coursp, so as not to risk any
great pecuniary loss ; for it is by experimenting for ourselves only that we farmers can

really find out the truth -^bout fertilizers. The results differ so much on different kinds of

soil and in different localities, that experiment stations cannot do a great deal to help us

except by detecting worthless preparations.

AGRICULTURE AND TILE DRAINING.

BY FRED. ARNOLD, KENTBRIDGE,

Without agriculture men would live wandering and unsettled lives, disputing with

each other for the possession of such animals as they could make their prey, and also for

the spontaneous fruits of the earth. They w^ould have no bond of society or of country.

In regard to the impoi-tance of agriculture, it may appear out of place in me, to address

you. That art on which all mankind are depending for their very sustenance, in the

prosecution of which nine-tenths of the fixed ca)>ital of all civilized nations is embarked,

and probably two hundred million men expend daily toil—that art must confessedly be

the most important of all arts, in every country and in every period. The investigation

of the princi)>le on which the rational practise of this art is founded ought to command
the undivided attention of great minds. To what other object could they be more bene-

ficially directed or more honorably employed ?

Having briefly noticed the vast importance of this subject, and hoping not to wearv

your patience with lengthy researches of the many branches of the great art into which it

may be divided, I will select some one branch of the art of culture for especial illustra-

tion, and as tile draining and its effects are at present under consideration by many of

our best agriculturists, I will endeavor to observe some of the etiects of the mechanical

changes it produces.

Draining and its Effects. Among the merely mechanical methods, by which

these changes are to be produced upon the soil that are to fit it for the better growth of

valuable crops, draining is now allowed to hold the first place.

That it is an important step on heavy clay lands, and it must be the first step in alt

cases where water abounds in the surface soil, will be readily conceded ; but that ii
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can also be beneficial in situations where the soils are of sandy nature, where the sub-

soil is light and porous, or where the inclination of the fields appears suflicient to allow
ready escape to the water, does not seem so evident and is not unfrequently a matter of

considerable doabt and difficulty. It may be useful, then, to state briefly the several

effects which in different localities are likely to follow an efficient drainage of the land :

It carries oS all stagnant water and gives a ready escape to what falls in rain.

It arrests the ascent of water from beneath, whether by capillary action or by the
force of springs, and therefore not only preserves the surface soil from undue moisture,

but also frees the sub-soil from the lingering presence of those noxious substances which
in undrained land so frequently lodge in it and impair the growth of deep-rooted plants.

It allows the rain instead of merely running over and often injuriously washing the
surface, to make its way easily through the soil. Thus while filtering through, not only
does the rain-water impart to the soil those sabstancet useful to vegetation, but it washes
out of the upper soil and when the drains are deep enough, out of the sub-soil also, such
noxious substances as naturally collect and may have been long accumulating there, ren-

dering it unsound and hurtful to the roots. The latter is one of those benefits which
gradually follow the draining of land. When once thoroughly effected it constitutes a,

most important, permanent improvement, and one which can be fully produced by no
other available means. It will be permanent, however, only so long as the drains are

kept in good condition.

This constant descent of water through the soil causes a similar constant descent of

fresh air through its pores from the surface to the depth of the drains. When the rain

falls it enters the soil and more or less completely displaces the air which is constantly
within its pores. This air either descends to the drains or rises in the atmosphere.
W^heu the rain ceases, the water as it sinks again leaves the pores of the upper soil open
and fresh air consequently passes down to the drains. Thus when a good drainage exists

not only is the land refreshed by every shower that falls, not only does it derive from
the rain those important substances which occasionally at least, are brought down by
rain from the atmosphere and which are in a great measure lost where the water must
flow over the surface, but it is supplied also, with a renewed accession of fresh air which
experience has shown to be so valuable in promoting the healthy growth of all our culti-

vated crops.

But other consequences of great practical importance follow from these immediate
effects. When thus readily Ireed from the constant presence of water the soil gradually
becomes drier, sweeter and more friable. The hard lumps of the stiff' clay lands more or

less disappear. They cruD>ble more freely, offer less resistance to the plow and are in
consequence more easily and economically worked. These are practical benefits equiva-
lent to change of soil, which only the farmer of stubborn clay lands can adequately
appreciate.

But on lands of every kind this removal of the superfluous water is productive of

another practical benefit and in its consequences is equivalent to an actual deepening of

the soil.

When land on which the surface water is in the habit of resting becomes dry enough
to admit the labors of the husbandman, it is still found to be wet beneath, and the water
even in dry seasons not unfrequently remains where the roots of the crops would other-

wise be inclined to go ; or if the surface soil permits a ready passage to the rain, and
water lingers only in the moist sub-soil, though the farmer may not be delayed in his

labors, the sub-soil repels the approach of the roots of the grain and forces them to seek
their nourishment from the surface soil only.

Still theee are not all the benefits to be derived from an efficient drainage. When
land is well underlaid with tile, open ditches and water furrows can be readily dis-

pensed with, and not only render more land accessible to the plow, but gives a smooth
surface to the agricultural implements, which otherwise sufler much injury and retarded

motion, and in many oases render the industry of the faithful agriculturist doubly
expensir©.

When land is thus made level by the advantage of tile and also been made pers

meable to water by its constant drainage through its many cavities which the tile main.
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tain, then when the lain descends, -which falls equally over the surface of the hills,

it passes immediately down through the earth taking in after it air and ammonia which
it brings down from the atmosphere.

Water being the universal solvent of the earth and containing in solution all the
properties that constitute the plants, it diffuses them equally through the earth and a

regularity of plants is therefore productive.

• In conclusion, I ha%'e only to add that to the skilful and intelligent farmer who
applies evej-y available means to the successful prosecution of his art the promise holds

good even in our age and country that seed time and harvest shall ever fail.

THE LESSONS OF THE YEAR FROM TWO POINTS OF VIEW :

AGRICULTURAL AND NATIONAL.

BY RICHARD STUTT, FOREST.

No part of a country is so valuable as its citizens. Anything that will improve
them is very important. The higher the agriculture, the higher the point to which
civilization can reach. Our Agricultural College and Experimental Farm has been of

great benefit to us. The bulletins are full of valuable information which no farmer can

afford to do without. The addresses by the students and professors at onr institutes

every farmer should h^ar. All our knowledge is the result of experimentation through

raanv years. The first lesson of the year to the farmer is a plain one—we must increase

the productiveness and lessen the cost of production. To that end we must raise less

wheat. We know it does not pay when its market value is less than its cost.

We keep on sowing with something of the gambler's trust " the turn of luck,"

and hope thnt by some favoring corditons we will reap more than we have any right to

expect ; or that some great failure in some part of the world will so advance prices that

our crop will give some ]irofit. Wheat is grown now in so many count] ies in such

immen.«e areas, on such cheap land, and in Russia, India and Egypt by such low wages,

that we cannot hope to compete. In Manitoba the area of land undei wheat has

been increased over one hundred per cent, in four years. Say we average wheat at

twenty bushels p*r acre. I am sure this is too high. But take it at that, 20 bushels

at 60 cents is SI 2. How will that pay for plowing, say only once, harrowing, rolling,

cost of seed, drilling, shovelling, harvesting, threshing, cleaning, and hauling to market.

Then there is interest or rent of land.

There is also another important cost that we do not take into account as we ought,

namely the value of the jtlant food sold with the wheat. Sell this off and what is the

land good for but to wf ar the life cut of the farmer. A bushel of whtat takes about

20 cents worth of plant food, or at 20 bushels per acre $4. A farmer is not farming
right unless he returns this in some form. If this is not done sooner or later, it means
exhausted soil. Cut down the area sown, one-half. Put the manure intfnded tor the

whole on the half. Then if the price is low we will be better prepared to meet it.

Cultivate less and better should be our aim.

Next sow clover and plow down after the first crop. If left it will likely heave out

and be lost to the soil. Sir John Bennett Lawes, of Rotharastead, tells us the roots are

larger and have more nitrogen or plant food after the seed is cut than before. A little

observation will show that he is right. Out the hay for soiling or crop about the 16th

June, or pasture to that date and you will have no clover midge. Science has discovered

that much for us. If clovering is not done, I care not how it is, the land is becoming
poorer. The rate of exhaustion depends on the amount of grain sold Simply puting

back the straw, hay, and a part of the grain is not enough, as much must go back as is

taken off. Without clovering no farmer can keep his soil fertile unless he buys fertilizers,

and that will not pay here. But snys one :
" What are we to do for a cash crop as barley

won't pay at 40 cents 1
" Our pork, Umbs, sheep, cattle and dairy must be our cash crop.
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All kinds of meat are a good price and we can produce it more cheaply. We have a grand

country for growing all kinds of fodder corn upon which I think cattle will fat faster

than on hay. Put in with the drill not so thick that the sun cannot get in, say a grain

to every six to nine inches, cultivate the same as if for crop and thp question of cattle feed

is disposed of. Even if the land is poor and hard give it more scutflmg, it will respond in

a wonderful manner. The sooner we get silos the better. On account of our superior

soil pasture and climatic conditions for growing fodder corn, they cannot raise cattle as

oheap in the east as we can. The average yield at the Experimental Farm, Ottawa, was

21 tons 1,154 per acre. We can beat Ottawa. Mangels can be grown here to per-

fection. Store hogs can be kept all winter on raw mangels and come out fat. A little

meal is a help, but they will do well without, given of course a warm place. This is not

a theory. I have kept them mainly on mangels for years, and I am keeping them

now. Hens will lay better if mangels is a part of their feed
;
just given raw will do. I

feed a pailful every day to 130 hens.

From fifteen to twenty tons per acre is a fair crop but under good conditions much
more can be grown. The average grown at the Experimental in 1890 was 36 tons 31 lb. per

acre. Every farmer should aim at cheap feed—that is the largest quantity from the small-

est area. Every farmer should aim at getting rid of scrub cattle. Tiie lesson of the year

in the scheduling of our cattle may turn out a blessing in disguise if it cleans out scrubs.

If one cannot buy a stock of first rate cows he can keep his best and breed up, forever

keeping away from that abomination a fifty cent bull. The scrub is the miserable result

of misused opportunities, illustrated as a living example in the fiesh to remind the world

of its folly.

There is one fact concerning our barley which ought to be known. We know that

there is a good deal of two ro^ved barley in our grain. American dealers are refusing to

buy our barley on that account. I know a dealer who has many bushels of Lambton
barley in Butfalo. It was sold long ago at a fair protit, but upon test, finding it naixed

with two rowed, the buyers refused to take it, being unfit for their business. It is lying

there unsold now. Six rowed will steep in 56 to 60 hours. Two rowed takes 90 hours,

Six rowed will grow in six or seven days. Two rowed in ten to twelve sometimes four-

teen days. The grains that do not grow become sour and subjeot to fungoid growths,

are not only a total loss, but a serious damage. The Agricultural Farm or some respon-

sible dealer would do good to offer clean seed. There is hope that the McKinley taritf

will be off before our next crop. It is important that our barley should be such as would

command the best price and keep up our reputation. Malt is largely used in the States

as cattle feed. But our tax of two cents per pound prevents the use of it for that pur-

)iose here. Malt is nitrogenous. It makes heat It is a good concentrated food for

finishing cattle in the winter, for the e irly market. It gives a fine fiavor and produces

the mixed fat and lean, so mu^h in demand. Da vies ik Co
,
pork [)ackers, Toronto, tell us

they will give more for hogs that are long, meaty, but not too fat. Our old fashioned

pork four inches thick of white fat, will not fetch the higest price in the English market.

That market won't change to suit us ; we must change to suit it. They recommend the

Tamworths and Berkshires.

But I think our greatest item of loss is manure. Very few have manure sheds. It is

generally wheeled out of doors. If there are no foul seeds such as wild oats the manure
should go out as made. It will never get richer but if left out until spring or fall

much poorer. If clover is sown regularly harmless weeds will soon wear out. Jf manure

is put on now on plowed lands it ensures a good catch of seed and helps the crop. A
wood shod sleigh will take it out almost any time when frost is in. If put outdoors now,

sandwiched in between snowfalls just in the right shape to leach it, then in spring rained

on and power pressed with the catties' feet, there is little left but the residuum. Next
summer the manure waggon will be just drawing to the fields the "dead body whose

spirit has departed." If one cannot put it out now we can round up that the rain may
run off without leaching the whole of it.

Another lesson is that farmers should be very careful how they follow the advice of

men who are not living by farming, so that one may be able to overcome all our draw-

backs and make money. Such as " Grow two rowed barley weighing 54 to 56 lb."
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" Grow very large eggs for English market." " Raise cavalry and coach horses," etc.j

etc. The lessons of the year have buried these illusions—all but the undertaker's bill.

Farmers must think for themselves. In the opinion of some that is hardly the right thing.

One thought more. Farmers should attend these conventions. Professors are sent

here to give information and lectures. And not only so, but union is strength. There
is a great deal to learn in agriculture. When a man gets to the point where he can't

learn any more he had better "shuffle of this mortal coil" and go to a happier clime.

Mere physical strength alone will not do for the future. The coming farmer shall bring

mental power and the resources of science to bear on every branch of his business. It is

only by education that the exhaustion of the soil in this country, and which has almost

depopulated the once fertile New England States, can be prevented.

THE OREAMER, SEPARATOR AND BABCOCK TEST.

BY A. D. HARKNESS, IRENA.

Years ago, before dairying had become so important a branch of agriculture as it is

now, we kept a number of cows and made up the butter at home with the shallow pan

system of raising the cream. One day an agent came along with the Champion creamer

and wanted us to buy one, but before we would buy, we wanted to try it first. So after

weighing the milk and setting in the pans and weighing the butter for a few days, and
then doing the same with the creamer, we found that the creamer gave us the best

results, so we got an eight can creamer and have used them ever since, until a short

time ago.

For two or three years we have thoaght that we did not get all the butter out of the

milk, so last spring we got the little machine known as the Babcock tester, that will

make the factory patron honest, whether he will be or not. We got it for two purposes,

that is, to find out if we were leaving any butter in the skim milk and how much, and

also to see which of our cows were the best and which the poorest, as every man who
keeps cows ought to know. It is not a very ditficult matter to find out how much milk

a cow gives in a year, and with the Babcock tester it is an easv thing to know hosv rich

the milk is ; so when you have the quantity and the quality of the milk, you know just

what your cow is worth, and by knowing the amount of food she consumes, you are

enabled to tell whether she is paying for her keep or not.

I might say here that my method of keeping the recora is to weigh the milk from

each cow separately every tenth day, the two milkings, for the whole season, and then

multiply the amount by ten, and that will give you the season's milk. This may not be

absolutely correct, but it is near enough for all practical ])urposes. For the testing I

test each cow's milk every thirtieth day for six tests, that makes it for the first six

months after calving, and it is when there is the greatest flow of milk ; besides I find

that the cows vary more after they have milked eight or nine months (and no cow should

milk less then ten months in a year) than they do in the earlier part of the season.

After getting the tester last spring we made a number of tests during the season,

and we find that the older the cows were in milk, the more butter we left in the skim-milk.

We were always careful in setting the milk in the creamer, that is we never would

let it stand in the yard to get cold, but just as soon as we would have enough to fill a

can (about 40 lb) it would be strained, so it seldom got as low as 90° and never below

that. About the 1st of November we tried some experiments with the milk. The first

was to take the skim milk and heat it up to 95" and reniiet it. Another was to add

warm water to the whole milk and then set it, but we got no better results. During the

fall we always let our milk stand 24 hours, since the water would be as cold as ice could

make it. At this time we were losing about 1| j)er cent, of the butter-fat and our milk

tested about 4| per cent butter-fat. We thought that was too much to lose, so we got

a No. 7 Alexandra separator, the largest sized hand machine with a capacity of 550 lb

milk per hourj^ it can also be run by power.
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I will give some of the tests I made during the season on the skim milk from the

creamer :

June averaged 4 10 per cent, of one pound, or 4 lb. butter to the 1,000 lb, skim milk.

July " 5-10 " " 5 " 1,000

Oct. and Nov. 1 7-10 " " 17 " 1,000 "

About Christmas time I got some skim milk from shallow setting from Peter Hark-
ness, and tested it, and the two different samples from two different skimmings gave each

1 4-5 per cent. Just at the time I got the separator I made some tests of the creamer
skim and the separator skim with the following results : Creamer skim from 1 3-5 per

cent, to 2 per cent, butter fat ; separator skim frooa 1-20 per cent, to I-IO per cent. But
the proof of the pudding is in the eating, not in chewing the string. Now for

the proof.

The day before I got the separator I kept the skim milk from the creamer and had
290 lb of it. I put this through the separator and kept the cream from it by itself, and
churned it, and made 4:h lb of good butter. So you see the separator and the Baboock
tester agree.

The catalogue prices of the separator are $150, and the No. 8 is $110 cash; it has a

capacity of 250 lb per hour. The No 7 is too heavy for a person to turn it any length

of time, but for 200 or 250 lb. a person won't mind it ; but they say the No. 8 turns

quite easily.

From 1,171 lb. of our milk this year we have made 67J lb milk, or a lb. of butter

for every 17i- lb of milk, 5 4-5 lb butter in every 100 lb. of milk. That includes the
milk up to the 11th, and it is mostly from fresh milch cows.

1 might say a word about the Babcock tester. It is of great value to the farmer if

he will only use it, because by its use he can tell which of his cows are good and which
are not. Now for an example of its value : We had two cows last season that gave us

4,495 lb and 5,030 lb respectively. These cows gave according to the Babcock test, 5

per cent and 3 per cent of butter-fat. The first will make 224 lb. butter, while the
second which gave a little more milk, will only make 150 lb. Taking this at the price

we received for our butter during the season, 21 cents, the first will give $47.00 and 2nd
$32.50, or a difference of $14.50 in favor of the cow giving the least milk. Without the

tester we would not have known which cow was worth the most to us.

DAIRY FARMING.

BY WALTER CARLAW, WARKWORTH.

The fact of " dairy farming " being more profitable than " grain farming " is pretty

well recognized in nearly all parts of Ontario. For fear of there being any misconcep-

tion as to the meaning of dairy farming I would give this definition. Dairy farming

consists in having the dairy the principal feature of the farm, and making all other

branches adjuncts to this ; or you may consider it as special farming if you so desire.

As all prospects of selling grain at a remunerative price at present have vanished,

the farmer must of necessity direct his attention into some other channel, and dairying

appears to be the branch that is most consistent with our circumstances in this par-

ticular locality.

The demand of consumers throughout the world to-day is for concentrated value and
quality, and to meet this growing demand we must exert our energies in the line of

manufacturing instead of selling the raw material as has been done in the past, much to

the detriment of the fertility of our farms.
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One of the great secrets of success in farming is selling articles that do not tend to
impoverish the land. We find that the farmer in selling at average market rates disposes
of the following :

In 200 bushels of wheat he sells $48.00 worth of manured constituents.
" $200 worth of hay " 49.00 " " «'

" 200 «' cheese " 18.00 " «' «
" 200 " beef " 17.00 " " «'

A horse at maturity " 7.08 " " "

In $200 worth of butter " only 25 '• " "

The foregoing shows that out of all the products sold off the farm butter is the
most economical article.

The farmer who sells all the grain off the farm is selling his farm, not inch by inch,
but acre by acre

;
yes, selling his farm and selling himself. You no doubt have heard of

people being ''sold." When you have sold your grain you have sold yourself, and
you have been badly sold too. Is there any known or unknown method by which the
farmer can take from the field a portion of it and leave it as fruitful as before 1 Oan he
take the mineral constituents out of the soil and transpose them, and trust that some
miracle of nature will replace them 1 Here is where science plays no unimportant part.

We, as agriculturists, need more knowledge, more originality, more vigilance, than
any other class of people. In order to be successful in any branch of agriculture you
must have decision of purpose. Good results are obtained only by hard work, close

observation, and persistent application. The farmer must understand the machinery as

it were, whereby he converts the raw material into finished goods. There is a somewhat
true saying that everything that is sold off the farm should be able to walk off itself

;

but there are exceptions to all rules, as I believe cheese is not of the best quality when
it is capable of walking off itself.

We should endeavor to supply material of a high value according to its weight. For
instance : You might sell a ton of hay for $8, while a ton of cheese would probably
bring $160 ; but the cost of transportation of the cheese would be about ^ of the cost
of the hay according to its value.

Who are the farmers that are crying out about hard times 1 Is it those who have
been feeding stock since boyhood or is it those who have been selling the grain off the
farm all their lives 1 Where are the moneyed men among the farmers to-day, even in
this vicinity 1 Is it not those who have made their money from stock 1

Prof. Robertson says " The largest returns with the smallest expenditure of labor,

money, and fertility are to be obtained only from the best animals, fed on the best food,

by the best men." We must meet the strong competition with better articles for trans-

port, keep better stock, till the land better, or, in other words, farm more scientifically.

There are a great many advantages to be derived from co-operation in its various

forms that I need not enumerate here. Make a specialty of every branch of your
industry and give each member of your family an interest in one thing or another, and
provide the best literature on each and every subject of your occupation.

In considering progressive dairy farming I wish to sketch briefly the farm, cows,
buildings, and last, but not least, the man.

The Farm. The farm should be well drained either naturally or artificially. A
good dairy farm is generally found to be rolling. Land should not be too heavy or too
light. Most of the farms in this vicinity appear to be very well adapted to dairy
farming.

Cows. If cows are to be bought for the dairy, mention of a few points of excellence,

may not be out of place. In general outline a good dairy cow should be rather (1) fine

in the head and neck
; (2) wide in the chest

; (3) large in the barrel
; (4) large develop-

ments in the hind quarters. She should be a fair size and possess a coat of soft hair.

The triple wedge shape in the dairy animal is considered essential. It implies (1)
increasing width from the withers downward

; (2) increasing width towards the rear
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parts; (3) decreasing width from the top of the hind quarters downwards. Other
desirable features are tortuous milk veins, a well developed udder, a waxy horn, a

fiery eye, a slim tail, etc.

Feed. Where the silo is used during the winter, soiling crops are essential during

the summer and fall. These may be fall rye, oats and peas, or oats, peas and vetches,

lucerne, and later on millet, corn and turnips may be used.

Care. (1) They should have plenty of good food at all times, as profit is only

found in the amount of food given over and above what it takes to maintain the animal
;

(2) They should have access to water and salt at will
; (3) In winter they should have

sufficiently warm stables to ensure comfort. Cows should never be out of doors when it

is too cold for the farmer to go about in his shirt sleeves. In regard to the milking

season they should come in in the fall, as better calves can be reared in the winter than

in the summer and the cows can be kept giving a large flow of milk during the/ whole
winter season if succulent food is supplied.

The first step to be taken in the improvement of our cows is to find out how
unprofitable the old plan of dairying is by keeping a record of each and every cow in

the herd. This may be easily done by getting a spring balance and hanging it in the

stable, and as each cow is milked hang the pail on the hook an register the weight.

The second step is to invest in a Babcock tester and a pair of scales capable of

weighing stock. Always use a thoroughbred bull of some dairy type.

Dairy Buildings. These need not of necessity be expensive, hut should be con -

structed with a view to comfort, compactness and convenience, with every device for

saving the manure. The stable should have plenty of ventilation, but must not be

ventilated with the thermometer at zero, for then the cows do not enjoy the ventilation.

The Man. The man, in order to be successful must like cows in every shape or

form, must be ambitious, enthusiastic and always willing to learn, and should try to be
more than the average dairyman.

By improving the practice of dairy farming, and putting into it more enthusiasm,
we will make our nation what it ought to be, a nation of prosperous dairy farmers
from the Pacific to the Atlantic.

THE CORN PLANT—HOW TO GROW IT, AND ITS VALUE AS
CATTLE FOOD.

BY JACOB BRAY, LI8T0WEL.

In dealing with a plant we should in the first place become acquainted with its

nature and its requirements. To do this, let us look at the corn plant where it

flourishes at its best, and we will find it in what is called the corn belt, running across

the American continent from east to west, and embracing the southern part of New
York state and the states of Pennsylvania, Ohio, Indiana, Illinois, Missouri, Nebraska,
Kansas, Colorado, Utah, Nevada and California. These states are all on or about 40
degrees north latitude. There is where we find the corn plant flourishing in all its glory.

In this belt any variety of corn can be grown and matured. Now what is the general
character of this belt of country in regard to climate and soil (the two things atfecting

plant growth) as compared with our country ? We find it is warmer, generally drier,

the season for plant growth longer, and, in the parts mostly devoted to corn growing, the
soil is porous, warm and rich, such as the bottoms along the great streams, and the great
prairie plains of the west. Now if we can furnish the same conditions we will be able
to grow a rousing crop of corn. But we will have to admit that we cannot do so to the
eactent required to raise and mature every variety of corn, and we will also have to

acknowledge there is a great variety of corn, and we very fortunately have to hand a
number of varieties that differ to an extent which makes it possible for us to make a
selection suitable for our locality. (In passing I might say that we have been experi-
menting for a number of years on this line, and that we have settled on the White Flint
as the variety best suited for our climate and for feeding purposes.)
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I propose now that we go to work and raise a crop of corn, by supplying as far as
possible the conditions we find in the corn belt. We want, in the first place, a warm,
rich and triable soil. My choice would be a well drained clover sod with say 20 loads of
good farmyard manure to the acre, spread in the early winter on the sod ; then plow
down as soon as possible in the spring, and give frequent shallow cultivation afterwards
up to time of seeding. My practice has been to select the dirtiest and poorest piece of
stubble land I had on the farm for roots and corn, give a good deep plowing in the fall,

and spread the manure on through the winter from time to time as we could get ready,
at the rate of 20 good loads to the aore ; then a-s soon as we could get at it we turn in
the manure with the plow, and afterwards cultivate, harrow and roll as best suits the
conditions, having regard to the weather and state of the land up to seeding time. The
object we aim at is to kill as many weeds as we can get started before seeding, to have
the surface mellow for a seed bed, and to get the manure well incorporated with the soil,

thus putting the manure in the best possible shape to be dissolved and made available
and accessible for plant food. We also find manure does good service in the mechanical
eflPect it has on the soil by keeping it loose and less liable to break after being wet,
(which by the way is a condition that should never be allowed). In this way we aitn to
provide some of the conditions necessary for the corn plant to thrive, namely the land
porous, warm and rich. Before leaving this part of our subject I wish to remark that
we have noticed that it is very important to have corn on a dry piece of land, free from
an excess of muck, as it appears to have a stronger constitution to withstand our unsuit-
able climate

; for instance if we have a summerfrost you will notice that a piece of corn
on a low place, if mucky, will freeze, while that on higher and sharper land has come
through safe. This is very important, too, in the fall as you may easily extend the time
for the corn to mature a week or so.

Seed Sowing. We will say that we are now ready to sow our corn, and from
experiments that we have made in reference to what variety is most suitable to our
iocality we will suppose we have ready a supply of good White Flint seed corn, grown
in the county of Essex, Ontario, or some other locality nearer the centre of the com
belt. We will take a quantity by weight enough to sow 4 drills across our field, in* oar
case we will call it 40 rods which will require 5 lb. of seed or 1} lb. to the drill We
will suppose the drill has been made ready to receive the corn, you know where the force
feed was set last year, set the same now ; the delivery spouts are all closed but two ; the
drill is a ten hoed one, you open the third spout from each end, which leaves 5 spaces
between the hoes or a trifle over three feet. You will also have on the two outside hoes for
markers to gauge the width on the return trip. You will start with your first drill about

2J feet from the edge of land, and the 5 lb. of corn divided between the two delivery
hoes. Go ahead, watching the feed carefully and adjust if necessary, and by the time we
are around we know pretty nearly what we are doing. See that the drill is working
deep enough to cover every kernel of seed, and do not allow a single grain to be scat-

tered or exposed in any way on or about the field. This we consider quite important in
keeping crows and blackbirds from the field. A.fler sowing we go over the land with
either the roller or harrow, whichever suits the condition of the land best, to till up
all ridges made with the drill leaving the land level and smooth.

Time op Sowing. In regard to time of sowing we find we must be controlled by
circumstances

; we must wait for a suitable time, but be ready at a momeut's notice.

The Yankee's time is when the apple trees bloom ; this is I dare say about as near right
as they can get it, for then you will find the soil is getting pretty warm and that is one
of the conditions needful for this seed to germinate. Our practice is to wait for the soil

to become fairly warmed and dry enough for a good seed bed, and about when the
apple bloom is ready to open, but before it has fully opened, other conditions being fair,

we sow our corn, our object being to make use of every day possible for the growth of
the crop. Consequently we are disposed to take son:e risk in the spring in preference to
leaving our crop exposed too long in the fall.
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Cultivation of Crop. After sowing we watch for the weeds and corn, it depends

on circumstances which gets the start. If the weeds are coining fast we would not

hesitate to go over the ground with the harrow even before the corn is through the

ground, but we prefer to have the corn well through ; then we harrow lengthwise of the

drills, generally once, but we have gone back and forth on the same track. There is no
hard and fast rales applicable to such work, but we must use judgment in doing this

kind of thing. We have harrowed our corn as much as four diiferent times, and again

we have been satisfied with once harrowing. Corn may sometimes be harrowed with

advantage until it is six inches above the ground ; the harrow will, in mellow ground,

uproot a few plants and cover U[> more, and to relieve the plants that are covered or

leaning, we use a common wooden harvest rake, going over the rows with it, combing
and lifting the plants into an upright position. A man or smart boy can go over three

acres in a day in this way, and we consider it an easy and cheap way of dressing the

crop. I believe there is a better implement than the harrow for weeding and cultiva-

ting now in common use in the states ; it is called Breed's Weeder. I have not seen

this implement but it is very highly spoken of by those who have used it. Our prac-

tice is, after we have done with the harrow, to start right in with the hoe and finish

any weeds among the corn that have escaped the harrow, and are out of reach of the

scuffler ; then scuffle right away, and in a short time start in aijain with the hoe keep-

ing all weeds in check, and nursing the corn plants ; then go through with the scuffler

as often as we think is beneficial for the crop or for cleaning the land, or as long as we
can get the horse through the crop. A word of caution we think is needed here in

regard to using hoe and scuffler. Level and shallow cultivation is the order from first to

last, the more particularly as the crop gets larger. Next in order comes

Harvesting. We will not speak on siloing the corn, as we have not had experi -

ence in that line, but will cut and cure our corn in the field. It has been said there

is a time for everything. Well, the time to harvest corn in this climate is generally the

second week in September ; it should be ripe enough by that time, as we run too great a

risk from frost after that time to let it stand uncut. The corn should be fully ripe enough
for roasting, before it is cut, It will then be at its best for feeding purposes, that is,

taking in the whole plant, stalk as well as grain. We find the easiest and best way to

harvest corn is to take six rows ; start in where you intend to make a stook ; bring

together say eight stalks from the centre rows, selecting them so that they will form a

square ; fasten the tops together, and you have a support for your stook. Commence to

cut around this support, setting each armful up as you cut it ; never let it go on the

ground until it is standing in the stook, and so on until you have the stook as large

«3 you wish, being careful to set each armful snug and straight in its place, keeping

the stook well balanced. We find it best to let each one cut and build their own
stooks as there are more likely to be the same set on all sides and not so likely to

sway over. It is also well to get up a little rivalry among the boys as to who can get

up the best stook ; at all events it is very important to have the stooks well built. We
find that we can work away all day if we choose without stopping to bind the stooks, as

they will stand very well if the weather is good. This is an advantage, as we can tie in

the morning before the corn is dry enough to cut. We have learned that corn should be

dry when it is cut and stooked, and that it keeps better if set up as soon as cut before

it has time to soften or wilt. Let the wilting be done in the stook, as it leaves it in a

porous state and less liable to mould. For binding the stooks we use binding twine.

We first pass a plow line arouni the stook about the middle, draw it up tight, then put

on the twine and take away the plow line. We put a second band near the top of the

stook bringing it to as fine a top as we can. Now if this is all well done we can

reasonably expect our corn to stand the weather and come out in good shape ; we had it

in the field until February this year and found the corn as good then as it was on the

1st of December.

Feeding. We find in feeding it pays to run the corn through a straw cutter, using

the longest cut. In this way there is no waste and no long stalks to go into the manure.

One bushel of this cut corn is a fair feed for a cow. We fed this amount twice a day
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this year, along with turnips while the cows were milking, each cow getting about ^
bushel turnips each day in two feeds, and some straw to pick through between times.

We commenced to feed corn about the 15th of September, and fed right along all they
would eat until the last week of January, when we began to reduce the quantity pre-

paratory to changing the feed ; working gradually on till about the 10th of February
we finished the corn, or say equal to i^ months for 16 head of cows, or equal to 11 cows
for 6 months from about 3^ acres of corn.

CORN CULTURE AND ENSILAGE.

BY EDGAR M. ZAVITZ.

I had a day dream. In it I saw this Ontario of ours under the joint sway of a
mighty king and queen.

Treason ! Treason ! Oh no. It was only a vision. Calm your minds, and listen 1

This king under whose wise and benign reign the people were happy and Ontario
prosperous was king corn.

Over in the United States they have crowned corn king of all the grains.

And if I may be allowed to predict, although I am well aware that some of you will

ridicule my claims to prophecy, I will venture it as my belief that corn will ultimately
be crowned king in this province of ours. I venture it in the face of the fact that the
present acreage of wheat is five times, and of oats seven times, that of corn. Such a
startling prediction must needs have some strong reason to support it. Let us see.

The natural productiveness of Russia, India, the prairie states and of the great North-
west is rendering wheat growing unprofitable here. The thistle and the bug pests ar©
well nigh victors in the conflict with the farmer for the pea crop. Local option and
universal prohibition will greatly diminish the acreage of barley. Oats is the only crop
that may hope to comj)ete with corn.

But when we consider the present, and (on account of steam and electricity) the
probable future low price of horses, the chief consumer of oats, and compare with the
profitableness of cattle and their products, cheese and butter, and with pork at S9 per
100 lb., for both of which corn is the cheapest and most economical feed, we will see
that corn is likely to win in the contest. By comparison we see that Ontario is well

adapted for coin raising. In the southern states the highest average yield is put at 18
bushels per acre. In the northern states it is about 26 bushels per acre, while the
Bureau of Industries gives the average for Ontario for ten years (between 1881 and
1891) as 33 bushels per acre. If corn is the national crop in the United States with an
average of about 22 bushels per acre, is not an average of 33 bushels per acre likely to

make it a provincial crop in Ontaric ?

Let us make a comparison in another respect. Let us find out how much an acre
will be expected to return to us in value planted with corn, as compared with other
grains. Taking the average yield and average price for 10 years ending 1891 as issued
by the Bureau of Industries, we have wheat yielding 20 bushels per acre at 90c. which
gives us $18 for the acre— at the present price it would be $13 ; barley 26 bushels® 54Jc.
would be $14.17

;
peas 20 bushels per acre @ 61.66 would be $12.81 ; oats 35 bushels

@ 36c. gives us $12.60. Corn in the ear, 66 bushels @ 29c., gives us $19.14. But you
will say that corn takes more work than any of these crops. I might suggest in reply,

that no account has in this estimate been taken of the stalks, which are in many cases
the very thing that leads to the raising of corn, and will, we may safely believe, more
than pay for the extra work. Thus I have found from figuring up proof of what I have
of late years maintained, that corn is our best paying crop.

Wheat and oats especially are exhaustive on the land ; while corn, that feeds mor©
extensively on the elements in the atmosphere, does not draw on those in the ground so
greatly.

90



56 Victoria. Sessional Papers (No. 84). A. 1893

Having established the claims of our king to the throne, let us consider how to inau-

gurate him, and make him worthy of the high position and honors. First it will be

necessary to get him married You know that is a subject of great anxiety and diplomacy

and scheming among the heirs of royal blood. Where shall v^e find a fitting bride for

our king ? To any one who has studied the culture of corn and the feeding of ensilage,

the sweet smelling clover readily suggests itself as a fit companion for our corn king.

Prof. Henry, of Wisconsin, says that red clover and corn are the crops that the farmers

had best fall down and worship and not be running oflf after strange gods.

Perhaps you may think I am a long time getting at the commencement of my
subject, which is I believe, corn culture, but I thought that what I have to say about the

best methods of growing corn might be of more use if I first could induce you to grow

corn and to grow more of it. Although we can raise good crops of corn on the same

piece of land successfully and successively as long as we choose, yet it is my opinion

that it is more economical to bring it in a rotation of crops. I would precede it with

clover, so as to have the clover stubble to plow under for corn ; then follow the corn

with wheat and barley followed by oats and seeded down to clover again. For light

soils, I would manure clover sod in winter or very early spring, and plow under,

together with the rank young clover which the manure will force to quite a growth, just

before planting time. Harrow fine, roll and mark out in rows both ways 40 inches

apart and plant in hills ; I prefer hilk, as the land can be kept cleaner and by experi-

ment hills produce the largest yield. I like to plant early about the middle of May, of

course varying with the season. I would endeavor to plant sufficient so that two thirds

would, in ordinary years, fill the silo. The other third I would husk for the hogs cutt-

ing the stalks up in winter and mixing with the "ensilage.

Corn exults in light, rich, moist soils, but if your land is heavy it would, no doubt,

be better to plow in fall, enrich with fine manure during winter, if land is not rolling,

nor the snow deep, and pulverize deep and fine before planting. Don'o spare the manure.

It will be in good condition for th« next crop. The manure you have been carting to

the root-field to grow water, may be devoted to tho corn, for ensilage does away with

roots

In the meantime the seed corn must needs be cared for. Gather the best and
earliest ears before any frost, braid it up and hang it as close to the kitchen stove pipe as

your wife will let you, and if she is not more nice than wise, in two or three weeks it

will be dried so thoroughly that it can be put out of the way and if kept dry no sort of

aero weather can injure its vitality.

As the corn is coming up in the field and before the leaf unrolls, it should be

harrowed. Some advocate harrowing at intervals till it is four or five inches high. I do

not practice that method, for, especially if the weather is damp, it gives the smut-spores

that are wandering in the atmosphere on the lookout an admirable opportunity for

getting a foothold in the mutilated places of the plants, and finding thus an easy door-

way, each little microscopic atom will fljwer out into a magnificent bunch of smut.

If it is grass that comes up instead of weeds, which is most likely the case after sod,

the harrow does very little good. The after cultivation should be frequent, especially in

dry weather, to invite and retain the moisture ; thorough, so that no weeds will filch away
the nourishment ; shallow, and each time shallower, lest its roots—the throughfares of its

supplies—be cut off. The ground should be stirred as soon as dry enough after every

heavy rain, as the crust thus made excludes the air and checks the growth. When it is

tasselling out we will leave it to the kindly beaming sun, the gentle rains and the

refreshing dews.

We have a chance now to look at the silo and glean a few important hints as to its

structure. The shape is important. From my experience I would say allow seven

square feet of surface to each cow. Allowing one cubic foot—45 lb.— as a daily ration

of ensilage for a mature cow in full fl)w of milk, her space of 7 ft. square, 1 ft. deep
would last her one week, and 24 ft. high would last her six months. With these

figures you can easily determine the size of silo you need for your herd, 12 ft. square,
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25 ft. high, would be sufficient for 20 cows and 1 heifer or 1 horse. It is admirable as a
partial feed for horses, but I would not feed over 20 lb per day. It will cure and make
old nags feel like colts.

A silo of the same height 12 ft. by 14 ft. will answer for 24 cows ; 14 ft. square for

28 cows and 14x16 for 32 cows. I mentioned that it was good for horses They say it

is grand for sheep, but as I have had no experience in that I cannot say. I fed out
three or four tons that I had over last spring to hogs, and they seemed to erjoy it and
make good use of it; but I would not recommend feddiug it to hogs much except you
are likely to have a surplus. But there is one species of live stock that I am satisfied

will not thrive on ensilage and that is the veterinary.

Now the most important thing is to make your silo air-tight. The exclusion of the
air is the principle of preservation. The cheapest and most effective material to accom-
plish this by is tar paper. Let other materials subserve the holding of that in position.

But the corn is just out of the milk period into the glazing and it is now, we must
fill the silo. Isaac will take the corn knife and cut in the field taking four rows and
laying the four hills in a snug armful. Walter and Egbert will take the hay rigging with
the front wheels on behind and the hind wheels on before ; let the wide board with cleats on
for steps drag along behind to walk upon in loading. We'll get a good ready here.

Hello ! here they are with the loads. Hook on to the four horse power
;
pull the belt,

and then hurry up and don't let it run empty. In twelve minutes the heavy load is cut
up ready to store in the silo ; four men and one boy will put in about twenty tons daily.

If your neighbor wants help to thresh you can leave the corn and go and help them for

two days at a time, with advantage to the ensilage and in urgent cases for three days, but
under no circumstances over three days at a time or the ensilage will sufier. When the
silo is full leave for two clays to settle, then cover with chaff, marsh grass or any tight

lying material, to about two feet
;
pack tightly while covering. Then let it remain till

feeding time comes.

We will have a little time novv, about two months, to talk about kinds of corn. I
have been experimenting for the last two years with diffeFent varieties for my own
private benefit. But I won't charge anything for the experience I have gleaned.

Among all the kinds I have grown for silage I am now most favorably impressed with
the Throughbred White Flint, a sample of which I have here for inspection. It is by
far the heaviest yielder of all the flint varieties, and equals as shown by experiment, the
well known M. S. S. It is a week earlier than the M. S. S., is more easily handled as

the ears are nearer to the ground, the stalks are not as coarse, it has more foliage and
makes, I am persuaded, sweeter ensilage. The common varieties such as the Smutnose,
Longfellow and the common White Flint produce too lightly to suit me. I have not
tested it long enough to recommend it as a main crop, but would advise you to test for

yourselves, on your own farm, and then you will know. Take no man's word as your
absolute guide, for what suits one farm, one locality, and one kind of soil, may not suit

another. Be independent by trusting to your own judgment and your own experience.

But here comes the snow storm. Hustle up boys. In with the cattle. Open up the
silo. Smell ! All through the stables it smells like a sugar refinery. It smells sweet,
but we find by tasting it that the nose is not a true judge. There is no ensilage but
what is more or less acid.

When Mr, Simmons says his ensilage is sweet he .dimply means that it is not as sour
as it might be. When they once get a taste of the stufi", you need no small boy with a
stick to drive them into their stables, but when you open the door you will actually

have to look out or they will run right over you. Xow they are housed in, and barned
in, comfortably for the winter. Always keep taking the ensilage from the top of the pit

leaving it level and compact to exclude the air.

Feeding is a very important question, but I cannot enter into any detail on my
already lengthy paper. The best of ensilage if not judiciously fed will fail of good results.

We may kill our cattle with kindness. But you see we took precaution against that
when we married our corn king to queen clover. Our sweet tempered queen will coun-
teract any evil tendency on the part of our sour, surly king. The two together need
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but very little complementing to form a perfect ration, as safe as any and the cheapest we
can grow in Canada. I am feeding it together this winter and I think 1 know what 1 say.

Now, my friends, are you willing to see, and are you ready to join with me in the pre-

diction, that under the joint sway of the king corn and qaeen clover the farmers of

Ontario might become prosperous, contented and happy.

TUBERCULOSIS IN CATTLE.

BY J. H. REED, V.S., PROFESSOR OF VETERINARY SCIENCE ONTARIO AGRICULTURAL
COLLEGE, GUELPH.

Tubercle is a subject of immense importance, not only to veterinary surgeons, but
to the public generally. It is important to the veterinary hurgeon, because no subject

offers more food for earrest thought, or more scope for scientilic research to the public,

because it has a very close connection with the great i)roblem of providing our masses
with a butficiency of nourishing and healthy food. To stock breeders and agriculturists

it is even of greater import, as by the spread of such a disease their best hopes are rend-

ered fallacious and their profits materially curtailed.

Character. The greatest importance attaches to this disease, from the fact that

it has been induced experimentally in a considerable number of animals of different

species—carnivores, herbivores, and omnivores, by inoculating, and feeding them for a
certain period with tubercular matter from the lungs and gUnds of diseased animals,

as well as their milk. It exists most frequtmtly in cattle, but it also affects, though
rarely, sheep and pigs. It is characterized by a deposition of tubercular matter in the lungs
and other organs— '* any organ and even the muscles are liable to be attacked "—wasting
of the tissues and other signs of impert'eot or mal-nutrition, which leads more or less rapidly

to a fatal termination, the tubercular matter undergoing various characteristic changes,
according to the length of time it has been dnposited, and modifying th.i s mptoms
accordingly. The progress of the malady is usually slo»v, and its co umanoement
insidious.

Nature. It is a disease of malnutrition or •md-assimllatioa, and may be said to be
almost peculiar to the bovine species. Experiments have shown that it can be produced
by inoculating or feeding animals with the morbid j)roduct, tubercles being formed in the

lungs and other viscera of animils .so experimented upon, the deposition of tubercular

matter not being confined to any particular organ.

Causes. There can hd no doubt as to its being hereditary and it is also infectious

and contagious. Animals with hereditary temlency to tuberculosis if well cared for and
well fed may not develop the disease early, in fact taey may possibly die of old age, having
never shown any symptoms of the disease ; at the same time their progeny will in all

probability have the same hereditary predisposition to the disease and under f.tvorable cir-

cumstances will develop and die from the att'ei^tion. The exciting causes in animals so

disposed are poor hygiene, poor food, exposure to cold, fatigue, etc., but no amount of

exposure or ill usuage will excite tuberculosis in an animal in which the germs of the
disease does not exist. Such exposure, etc , may cause lung trouble, or disease of other
organs, but cannot produce tuberculosis. It has been proved by experience and experi-

ment that cohabitation with diseased animals will cause the disease in healthy animals
either by contagion or infection.

Symptoms. The progress of tuberculosis is sometimes acute but is most frequently
chronic, and the symptoms in the milder cases are not always well defined. The insidi

ousness of the malady at its commencement renders its primary phenomena obscure ; it

may have been in existence for months before the earliest external manifestations can be
fixed upon. Those in the habit of slaughtering cattle will often have occasion to note
the presence of tubercUs in the lungs or other organs of cattle which, during life, would
not have been suspected of suffV>ring from an incurable malady. The first perceptible

signs are usually dulness and indifference, and less activity and energy ; and in the female
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there is often continued or frequent periods of oestrum, although they do not readily breed

and the fa?tus rarely comes to maturity. Jf the lungs be the parts affected, which is com-
monly the case, there will frequently be emitted a dry and deep, though feeble cough.

This cough is not generally accon panied Vjy expectorative or nasal discharge. The tem-

perature is generally, but not always, rno'e or less increased. After a variable time,

dependent to a great extent upon the treatment and general hygiene to which the animal

is subject, these somewhat obscure symptoms become intensified. There is general

emaciation. Trifling exertion produces abundant perspiration and labored respiration
;

advanced ansemia or bloodlessness is indicated by the appearance of the mucous
membranes, which are of a pale yellowish tinge and infiltrated ; the appetite is

diminished and capricious and digestion is irregular ; not unfrequently constipation is

alternated with diarrhcea ; the milk is diminished in quantity and quality ; cows fre-

quently abort. The cough is easily induced by pressure on the trachea, and occurs

spontaneously at short intervals, bfing accompanied after by the expulsion of a viscid

mucopurulent matter, which usually has no smell, though it may at times exhale an

offensive ordor. The breathing becomes more difficult. Ascultation detects the respira

tory murmur to be loud in some parts aid dull or lost in others, or in places there are

heard abnormal sounds such as rasping or of bubbling. As the disease advances the

symptoms increase in intensity, emaciation becomes extreme and debility great and the

fever is usually increased. The cough becomes harrassing, the mucous membranes become
extremely pale, the heart's action tumultuous and the pulse almost imperceptible, and if

the creature be not slaughtered it will soon die.

If the digestive organs be the seat of the disease and the lungs be not affected, we
will have irregular digestive derangement which will not yield to treatment, and in many
cases the most skilful practitioner nan merely suspect the disease until the animal dies and

a post mortem reveals the true state of affairs. As I have already mentioned any oigan

may be afiected, and the severity of the symptoms and the course and termination will

depend on the importance of the organ attacke*^ and the extent to which the disease has

reached in that organ. Unless serious complications arise tuberculosis is a protracted

malady, and may exist for a long time without causing any serious disturbance, running

a sub-acute or chronic course.

Post Mortem Appearances. A post mortem will reveal deposits of tubercular matter

in some organ of the body. These deposits exist in many different forms and sizes and

are of different consistence—sometimes small, sometimes large, may be dry or moist, soft

or hard, caseous or calcareous, or both. The recently formed tubercle is a little nodule,

Generally spherical when isolated, and varying in size from a point scarcely visible with

the naked eye, to that of a grain of millet seed. Each little mass is den*«e and tenacious.

Its color is at first greyish white, but when fully developed it is somewhat yellow and
opaque ; large numbers of these generally accumulate and form one tubercular mass.

The tubercles so developed undergo successive modifications which alter their character

very much. The first of these alterations, which occurs in certain conditions is calcifi-

cation, or impregnation of the tissue with earthy matter. This may be general or partial,

and may exist in the same mass in various degrees. The calcified tubercle varies in size

from that of a millet seed to a pea, is yellowish white, perfectly opaque, very hard and
feels like a little stone in the tissues. At this stage the tubercles are never isolated but

are collected in various s zed masses. Another modification of tubercle is softening,

which occurs whether calcification has taken place or not, and consists of a degeneration

which terminates in caseous softening. This alteration commences in the centre and
extends towards the circumference of the tubercle. In some cases several organs in the

same animal are affected to a greater or less extent.

OosTAGiON. There can be not doubt that the disease can be communicated from

diseased to healthy animals by cohabitation, either by direct contagion as the introduction

of the virus into the circulation, by infection as a healthy animal inspiring the expired

air of the diseased, or by feeding animals on the meat or milk of diseased creatures.

Evidence is quoted which appears to prove that not only is the disease communicable by
cohabitation, but that stalls and stables may become so contaminated by animals suffering

trom tuberculosis, that they will infect sound animals which afterwards inhabit them.
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Vitality of the Virus. Inoculation has demonsL-ated that the tubercular matter
preserves its virulence though three or four removes, and successful inoculatians have
been made with tubercular matter from a patient that had been dead thirty-six hours, and
with sputa that had been in a dried condition for twenty days ; and it has not been
proved that the virus will not maintain its vitality for a much longer period.

The period of incubation, or the latent stage, does not appear to be well defined.

From ten to twelve days after inoculation tubercles have been found in the lungs, and
the interval may be said to extend from a week to some months or even longer, before
any marked symptoms appear.

It will be seen thnt it is very dangerous to use either the flesh or milk of tubercular
animals. It is also very unwise to breed from affected animals as the disease is undoubt-
edly hereditary. Hence it comes our duty to endeavor as far as possible to. exterminate
the disease. It is incurable, therefore curative measures are not adopted. In order to

prevent its extension and exterminate the trouble as quickly as possible, all diseased
4inimals should be slaughtered without delay, and stalls and stables in which they have
been kept should be thoroughly disinfected. All suspected animals should be isolated

and every precaution observed with regard to preventing contact.

ROOT CROPS AFTER SOD.

BY D. BUCHANAN, B.S.A., HENSALL.

Of the various places in the rotation for the root crop, possibly one of the best is

after sod. The suitability of this method of rotation and tlie manner of cultivation

adopted is dependent to a certain extent upon the nature of the soil. On an ordinary
clay loam, the most convenient of the following methods may be adopted : First, apply
the manure in the autumn and plow under. Second, plow in the fall, and if the manure
is well rotted, apply in the winter by spreading from the sleigh. In the spring it may be
incorporated with the soil by surface cultivation. The third way, and one that is more
in accordance with modern principles of handling manure, is to spread the fresh manure
on during the winter and plow under when the season opens. If the plowing has been
done in the fall a fine tilth is more easily secured in the spring. For spring cultivation

use tht ordinary harrow and the disc or spring-tooth harrow.

The mangels may be sown on the level with the ordinary grain drill, by allowing
only certain of the spouts of the drill to sow and regulating it to sow the required amount.
Mangels can be got in several days earlier than the usual time by following this plan. If
the land is at all dry or the tilth not very fine, the use of the land roller will pack the
jiarticles of earth more closely around the seeds and aid in the retention of moisture.
That portion of the field required for turnips and corn should receive sufiicient surface
cultivation to keep down all weeds and to give a fine tilth. We include corn under the
head of root crops in this paper, simply for the reason that this crop is usually grown in
the same field as the root crops proper, so that in discussing cultivation it is more con-
venient to class it under this head.

The corn is sown with the seeder in the ordinary way by allowing only certain spouts
to sow, but the distance between the drills and also between the different plants in the
same drill should vary according to the nature of the variety grown. Thirty inches
between the drills and four inches between the plants in the drill is sufficient for the
smaller and early maturing varieties such as Compton's Early and the Thoroughbred
White Flint, Where such large growing varieties as the Red Cob Ensilage and the
Mammoth Southern Sweet are grown-, the distances for planting should be greater, say
from three feet to three feet and a half between the rows and from six inches to a foot
between the plants. The turnip land will require to be lightly drilled, as while theoreti-
cally the flat cultivation for turnips is all right, practically it is better to have them on
small drills on account of the diminutiveness of the young plants when they first appear
above ground,
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Diflerent methods may be adopted in putting in the potato crop. If the sod has be«n

plowed in the fall the spring cultivation before planting time will be the same as that for-

the corn and turnip land. Plow in the potatoes by simply inaking a mark with the plow,

planting on the scratch and then going one round on each of the rows planted, thus

turning two furrows on to|) of each row of seed potatoes. In this way a sufficient amount
of earth will be placed upon the potatoes without disturbing the old sod. Another system

of planting potatoes on sod and one which many follow with marked success, is to refrain

from piowing the soil at all until planting time, spread the manure on the field during

the winter and in the spring a good, strong growth of grass will come up. When ready

to plant, commence plowing the field in the usual way, except that you make every third

furrow somewhat shallower than the others and plant the potatoes in this furrow. By
the use of a skimmer or chain the grass may be neatly turned under and a nice surface

left. In districts where the land is a stiff clay, this latter method cannot be followed so

successfully, but on a loamy or slightly gravelly soil it has given the best of satisfaction.

An old sod is not so suitable, however, as one that has been down for but a few years. In

cultivating the potato crop, the ordirary hilling up is quite unnecessary ; a very slight

ridging at the time of the last cultivation is all that is required.

The cultivation of root crops generally should be thorough, should continue far on in

the season and both horse and hand hoe should be used sufficiently often to keep down all

forms of weed life. The cultivation during the fore part of the season is better to be deep

but must become shallower as the root development of the plants extends Corn may be

cultivated, if a short whiffletree is used until it is fully grown. The defect in the present

method of cultivating the root crops and that which makes it less effectual in cleaning

the land than the bare fallow is that cultivation is not continued long enough, that the

finishing stroke is not given to the work, and that the battle with weeds is not fought to

a finish Diligent cultivation in the growth of some useful crop as a method of cleaning

the land is fast displacing the bare fallow, which practice will soon be numljered with

those of the past.

OUR COMMON ROADS.

BY J. C. CLARK, AGINCOURT.

It will be generally conceded that the condition of our common roads has much to

do with the prosperity of the farmer. That good roads enrich hira financially by
enhancing the value of his land, and decreasing the cost of marketing his produce ; that

they also tend to elevate him socially, widen his influence, and contribute to his.

happiness by bringing him in closer touch wiih the civilizing influences of the busy

world, will not be denied. The question of good roads is one which concerns him more

than any other class of the community.

Our roads as they are cost us vast sums of money directly, and a far greater amount
indirectly, in the increased cost of getting our produce to the market. Better systems of

supervision, better methods of construction and repair are absolutely essential if we desire

to make any improvement. Our roads now are a disgrace to our civilization, and for

this state of affairs our present system of construction and maintenance is largely

responsible ; it is about as crude and faulty as could well be conceived, even if it were
carried out with vigour and effect, and no one will pretend to bay this is now done.

"When the country was new, when produce was the only method of exchange, when
money was almost unknown, the present system of working out the road tax not only

answered a useful purpose, but any other was absolutely impossible. The only method
of making roads that they knew of was to turn out and make them themselves. No
engineer skilled in road construction, conversant with the best methods of Macadam and
Telford was needed. The first work was to cut down obstructing trees, r»move the

stumps, fill up the holes, level down the knolls, and let ofl" surface water. The next

step was grading, and for this purpose the road shovel was invented, and with it this has

been more or less efficiently effected. Efforts are now being made towards the construc-
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tion of permanent highways by the use of gravel and other road-making miterials ; but
here the system has utterly and completely broken down. Nor need this be a matter of

surprise ; the result was inevitable. We have only to examine the system to account for

the failure. First we have the municipalities divided into sections, termed road
divisions, for the maintenance of which the land adjacent is taxed so many days' statute

labor, and one of the taxpayers themselves is entrusted with the responsibility and
direction of the expenditure in his division, and no matter how competent he may be, no
matter how carefully and skilfully he may direct the labor under him, he is liable to have
his whole work undone the very nexc year by an incompetent successor. These road
overseers being changed each successive year, no continuous plan of improvement is

possible. Each one patches and pares at his own sweet will without reference to what
has been done previously, or what is likely to be done after. We are thus spending in

labor and money to carry on a system of insufficient and shiftless maintenance more than
would be sufficient to keep in proper repair double the length of high-class roads under
the methods pursued in France and some other European countries. The lirst thing to

be done is to change the law under which the roads are now worked. It is by no means
certain what system should finally be adopted as the best, but the present is about the
worst that can possibly be conceived, and stands as a barrier to any improvement until it

is overthrown. It offers a premium to laziness and inefficiency, and there is no way to

stop it except to abolish it. Legislation is needed to abolish the chance to work out the
road tax and substitute a cash tax in its place. Even if the money thus raised was
placed in the hands of the local road overseers, to be expended under their direction, it

would be an improvement, as not many men would tolerate idleness in men hired to do a
day's work. But this would be a short-sighted reform at best, as few men now acting as

road overseers know how to make good roads, or are competent to spend the money thus
raised wisely, or to the best advantage in maintaining them.

If a cash tax were substituted for the present system it would be necessary to have
road commissioners and a superintendent skilled in road construction to carry out their
directions. Of course, this may seem expensive, but in the end would prove much
more economical and effective than our present system, or rather lack of system.

While our Dominion and Provincial Governments and our municipalities have-

treated our railways with boundless munificence, they have done little, or comparatively
little, for our common roads. This is in striking contrast with the methods pursued in

France and some other European countries. In France the Government have expended
about $600,000,000 in the construction of her common roads, and expends yearly about
$18,000,000 in their maintenance. The Government employs a large staff of trained
engineers in its special department of roads and bridges, and to these are entrusted the-

work of constructing and repairing the common roads. These comprise national roads,.

connecting important cities and towns, and departmental roads, connecting chief cities

and towns in the departments. The less important roads are further divided and
classified. All the roads in a department—corresponding somewhat to our counties—are

under an engineer-in-chief, T^hile under him and subject to his directions are the various
superintendents and overseers. Every road is divided into sections varying in length
according to its importance, and each sub-division is placed in charge of one who is

responsible for the constant excellence of its condition. The economic worth of these
roads to the French people may be inferred from the following report by F. B. Loomis,
commercial agent at Etienne, to the American Department of State. He says :

" The
road system of France has been of far greater value to the country as a means of raising

the value of lands and putting the small peasant proprietors in easy communication with
their markets than have the railways. It is the opinion cf well informed Frenchmen,
who have made a practical study of ecomomic problems, that the superb roads of Franca
have been one of the most steady and potent factors in the material development and
marvellous financial elasticity of the country. The far-reaching and splendidly main-
tained road system has distinctly favored the small landed pro]metors, and in their

prosperity and the ensuing distribution of wealth lies the key to the secret of the
wonderful financial vitality and solid prosperity of the French nation."
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Under date May 29th, 1891, United States Consul Oscar F. Williams, writing from

Havre to the home Government, says :
" Every freighting and market cart here is a

road-maker. Its tire is from three to ten inches wide, usually from four to six, and so

rolls. the road. With the few four-wheeled vehicles used the tires are rarely le.ss than

six inches, and the rear axle is about fourteen inches longer than the fore, so that the

hind wheels run in a line about an inch outside of the line rolled by the front wheels
;

thus with a six-inch tire two feet of road width is well rolled by every passing waggon.

The varied gauge is also usually observed with cabs, hacks, and o:.her four wheeled

vehicles, so that they become road-makers instead of rut-makers, as in our country. The

cost of highway transportation over the properly built roads of France does not exceed

one-third the like expense in the United States, it being common in the rural districts of

Franc° to haul three tons, and in the cities from three to five tons freight net with one

horse."

It will thus be seen that wide tires form no inconsiderable '-art in maintaining the

excellent, character and efficiency of the French roads. So important, indeed, was this

matter cf tires looked upon by the Legislature that it did not consider it beneath its

dignity to spend two whole days in discussing their proper width, and vehicles are now

taxed in proportion to their width of tire—the wider the tire the less the tax. It is idle

to undertake to maintain our dirt roads in good repair while they are subjected to the

effects of nari-ow-tired vehicles. No matter with what care they may have originally

been constructed and rolled to a compact surface, rains will soften and narrow tires on

heavily-freighted vehicles will quickly efface the good effects of the labor expended on

them. Noti;ing can be more costly or ridiculous than the custom of hauling produce on

narrow two and one-half or two and three-quarter inch tires. Use, observation, and

careful experiments combine to prove that wheels of two and one-half inch tires cause

more than double the wear on a road than wheels with four or four and one-half inch

tires. Wider tires tend to roll the road and keep it smooth and passable. Narrow tires

cut up and destroy even the best constructed Macadam or Telford roads, besides increasing

the difficulty and adding to the expense of hauling upon whatever kind of vehicle used.

Another advantage of wide tires is that under many circumstances the load may be

hauled with much less expenditure cf force. The following proportions of loads to width

of tire is given by the best authorities : For loads of from 1,000 to 1,200 lb. on each

wheel the tires should be lour inches wide ; for loads of from 1,200 to 1,500 lb the tires

should be five incher; wide; from 1,500 lb. upward on each wheel the width should be

six inches. As exception may be raised on the score of expense in changing from

our present narrow to the wide tire, an invention has recently been placed on the market

which promises to overcome this objection. It consists of an adjustable tire, which can

be made of any desired width, and so constructed as to fit any of the waggon wheels now

in use. It has a flange inside the tire which tits around the felloes and is bolted on to

them. Should this invention prove satisfactory, a decided advantage will have been

secured.

Another matter we might refer to which, although not strictly connected with the

question of read-making, nevertheless has much to do with the convenience of traffic, and

that is the difierence between the gauge of wheeled and winter vehicles. If the distance

between the runners of our sleighs was increased to four feet and the use of longer neck-

yokes become general, much inconvenience would be obviated by enabling waggons to

follow in the track of the sleighs.

In considering the making of roadways, the nature of the soil and the availability

of suitable material has to be taken into account. From the nature of circumstances the

common dirt road must always form the greater portion of our highways, and it is

well to understand how this material can be used to the best advantage, at the same time

aimin» to give a more permanent character to those roads which, from the force of

circumstances, are more generally used as m in highways for traffic, by the use of other

available and more suitable material. For this purpose the most commonly used is

gravel, owing to its more general distribution in close proximity to where it is required,

and the cost of preparation being less, it being only necessary to screen it to free it (rom
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tbe earthy matter with which it is usually associated in order to use it. Next to travel
in cheapness and availability is V)roken stone, usually called macadam, and this where
roads are subjected to heavy trathc, has become of almost universal application.

Experiments have also been made with burnt clay, but with what success we are
unable to say. In soils of a suitable nature the surface is removed and the underlying-
clay is thoroughly mixed with water to the proper consistency, over this is then spread
coarse firewood, coal, or straw, the whole is then covered up and fired ; on removing the
covering the roadway is supposed to be burnt to the nature of solid brick. Unless the
sub-soil was of an unusually tcugh clay, we do not think it would be successful as a road-
way, as it would be of tco soft a character to stand the grinding and pounding of heavy
-freighted waggons, unless protected by some tougher material, such as macadam or travel.
It might, however, be useful as a foundation for these materials.

Cedar or stone blocks or setts, asphalt, iron tramways, and similar materials are of
too costly a character to be considered as applicable to country roads. We are thus
practically restricted to the first-mentioned materials in the construction of our roads.
In the limited time at our disposal it will be impossible to give more than a brief outline
of the general principles involved in using these materials to the best advantage.

Starting then with the roads as we now find them, let us consider the best methods
of maintaining and improving their present standard, while at the same time aiming to
give a character of permanency to tnose more generally used as main highways.

The first requisite on a dirt road as on all roads is to provide for drainage. For
this purpose the roadway should have a uniform grade from the crown to the side
-ditches or gutters, conduits constructed where necessary, all places of a springy or sponcv
nature thoroughly underdrained, and the roadway itself pressed to as compact and
smooth a surface as possible in order to allow the rains to quickly flow otf in.stead of
soaking into and destroying it. A more general use of the road machine is recom-
mended, as by its use the crown of the roadway can be prevented from becoming so
hollowed as to retain the water, or forming a gutter for its conveyance. Another essential
implement in the road-maker's art is the roller. It ought to weigh not less than four or
five tons, and should always be employed to follow the machine, and the smoothinc^ and
compacting not be left to the action of passing vehicles, as is now too often the case
frequently a whole season elapsing before the road becomes decently passable.

A road constructed on these principles would be in shape to receive gravel or
macadam as material for the formation of more jjermanent highways. If gravel be used
it should be spread evenly to the depth of four or five inches and of the necessary width
to the side of this should be placed dirt to prevent it spreading, and the whole rolled to'

a compact mass. Over this again another layer of welkscreened gravel, mixed with
enough earthy matter to bind it, should be spread to the depth of four or five inches
earth again drawn up to the side, and again thoroughly rolled. A road so constructed
will possess all the essentials of a good roadway. If macadam is used, it .should be
broken to as nearly as possible a uniforii>. cube of two and one-half inches. A pointing
of one and one half or two inches of loamy sand is first spread, on this the macadam is
laid in layers, each layer thoroughly rolled and compacted before the succeeding one is
put on, the whole finished with one and one-half or two inches of tou^h travel.

In Indiana good roads have been constructed at a cost of about .Sl,.500 per mile.
These are paid for by special assessment on the land two miles on each side of the road
somewhat on the local improvement plan. Land within half a mile is taxed $1.00 per
acre, the next half-mile 75c. per acre, the next half mile 50c. per acre, the next half-
mile 25c. per acre. Bonds are issued and eight years given to pay the improvement.
Some such method of assessment or a modification might be advantageously adopted in
our various municipalities. As our roads are much too numerous to be all maintained
at a high standard of excellence, it would be necessary to select such as would be of
greatest utility, regard being had to such as, from the nature of circumstances, could be
most economically constructed ana maintained. On these should be expended the
greater proportion of the road taxes, while at the same time not suffering the present
standard of the rest to deteriorate. What is needed at the present time is a more general
diffusion of knowledge in regard to the principles of road-construction and repair. For
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this purpose Government should be urged to appoint a Commission to enquire into the

condition of the highways in the province, and the various methods of construction,

maintenance, and repair ; to institute investigation into the building of permanent hard

roads, the best systems of grading and drainage, the various materials used, cost of

construction, and durability, together with the best systems of taxation for procuring

funds for their construction and maintenance, or any other information in connection

therewith ; also as to methods ado|)ted in the United States, England, France, or

other countries, that migbt be applicable to the conditions existing in our province ; by
inviting competent road engineers to prepare essays, and have the same distributed

through the medium of the public press and farmers' institutes ; by employing com-
petent men skilled in road construction to deliver lectures, or in any other way that would

be likely to extend such useful information as might result in the adoption of better

methods tending towards a much-needed reform.

THE KIND OF OATTLE FOE THE BRITISH MARKET.

BY THOS. MCMILLAN, CONSTANCE.

In thinking upon this question, I am led to the belief, that, had our farmers' insti-

tutes been in existence twenty years ago, this is a subject which would scarcely have

engrossed the attention of a single individual. This is but another instance of the changes

which have come about, the strides we have been making, and the new markets which;

have opened up to us during that time.

In September 1874, the first experimental shipment of 273 live cattle was taken to

Liverpool, 270 of which were landed alive and in prime condition, and sold for an aver-

age of =£33 per head. During that year there were shipped 455 head in all.

Such was the beginning of a trade which has enlarged to such proportions, that in

1890 there was a total of 642,593 head exported from the United States and Canada,

Up to the present time we have had the exceptional advantage over other countries

in being allowed to land our cattle and have done with them whatever should be done

in order to reap the most profitable return. This privilege has heretofore allowed us to

ship cattle in any condition, either as stockers, short keep cattle or cattle in prime condi

tion. But as long as the present restrictions remain in force, the one great- requisite

which farmers must beware of in order to have cattle which will command a paying return,

is to have their cattle well fatted. I have always maintained, that the placing of an

embargo upon Canadian cattle is the first thing whi^h would ever teach Canadian farmers

and compel them to fatten their cattle properly. Hitherto we have been able to reap a

fair return upon thin and half-fat cattle, but so long as this restriction remains, it will

be only ruinous to ship any cattle exc^^pt those in prime condition.

As to the kind of cattle we should have, if I were to advise the kind which s^ems to

command the highest price in the British market, I would s^y go in for the Black Polled

Angus. It is astonishing to stand around a sale ring and watch a Polled Angus bullock

bein» driven in now and again They command the top price every time. They are a

hardy breed of cattle ; their beef is of excellent quallity, and they are credited with hav-

in» a larger percentage of meat in the carcass as compared with their live weight than

most other breeds.

Apart from these of which there are very few in this section, the Durham grade

cenerally commands a lirst place in the butcher's eye. It is a well known fact that the

l)urhams have been more largely used for the improvement of other cattle than any other

breed, and I think that, so far as experience has gone, it has borne out the wisdom of such

a course of breeding, as the Durharag seem bjttf r adapted for this purpose than any

other breed, owing no doubt to their better ability to transmit their own qualities to

their offspring. In breeding and raising beef animals for the British market, they

should be of good quality, with soft skins, and as evenly fleshed as possible. The main
points are a good straight broad back, well sprung and deep in the rib, well filled behind
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the shoulders, good hams and brisket, short legs, a fine clean-cut neck and head, with

nice and well set horns. In fact our advices from the British market are constantly

calling for a prime article. Daring the time this trade has bt-en in existence, our beef

cattle have gained a most desirable reputation in the British market, and it is the plain

duty of every Canadian farmer to endeavor by a system of selection and judicious feeding,

not only to hold that reputation, but to continue to improve it ; and the only way in

which this can be done is to make war upon all scrub animals. They are a positive sign

of want of thrift in every barnyard where they are to be found. We must never forget

that thei-e is still plenty of room for a vast improvement. No individual can drive aloag

the pide-roads and concessions of even this county of Huron without concluding that

there is still room for a great improvement in the quality of our cattle. We must make
up our minds that the day of the high-backed, raw-boned, slab-sided steer is past. They
are an unprofitable commodity to have ; they are not wanted, and the narrowing margin
of profits will nob allow us to raise them. We should always bear in mind that the same
•quantity of food which will put two pounds of additional weight on a scrub, will put

nearly three pounds on a well bred grade, and I would hail the day when every farmer

will vow that he will not keep a bad animal on his farm ; and until that time

I hold the proof is wanting that we are sufiiciently interested in our business. Pow
often do we still follow the common practice of deciding a year ahead from which
cows we intend keeping our calves. These will be taken to a good bull, and the

others will be served by a scrub bull for the sake of 50 cents or a dollar in the ser-

vice fee, although perhaps the year following they intend keeping the calves from
these very same cows. This in itself is a ruinous practice, and will never yield satis-

factory results, as every one who knows anything of the principles of breeding, knows
well that any one conception always affects a succeeding one either beneficially or

otherwise. Therefore we should follow rigidly the practice of breeding from nothing
but pure bred sires. Not only this, but if we wish to attain the desired stan-

dard we must also follow such a judicious system of feeding as well as ensure a

steady and continuous growth from the time the animal is dropped until it is ready

for the shambles.' For although breeding is a great requirement, yet I claim that

a liberal system of feeding will do just as much, and the one great point which we
should never grow weary of impressing upon Ontario farmers, is the great folly of allow-

ing our young animals to fall away in flesh. There is no mystery or no secret in

the growth and rearing of animals. Every additional pound weight put on an ani-

mal represents so much food, and is a certain cost to the farmer. Whether the ani-

mal is getting heavier, losing flesh, or remaining stationary, it costs its owne^ so

much every day ; therefore it is evident that the only source of profit from its f lod

is to be found in the increase of weight, which we may be able to obtain. Hence the

utter ruin which must result, and which does result, from the current practice of allowing

cattle to go on bare pasture in the summer and run around strawstacKs in the winter.

This practice not only retards their present growth, but it so contracts their digestive

systems as to render them unable to manipulate their food so profitably when being fitted

for the market. And this too, is the reason which compels many farmers to feed their

beef cattle such heavy grain rations when stall feeding them. If young animals were
kept and fed properly, they should in a measure be nearly ready for the butcher at any
time, and when we know that more gain in weight can be obtained from the same
amount of food the younger the animal is, it becomes our duty to furnish our young beef-

ing animals with such full and appropriate rations as w-11 bring them to maturity as

early as possible. Every one who knows pnything of the nature of animals knows well

that while the animal is young and in the rapid stage of its growth, its digestive and
assimilative functions are most active ; the percentage of waste in its system is inuch less

than after it reaches maturity, and that the older it becomes, even before it reaches matu-
rity, the more food it requires to supply this waste. Therefore it is that the same amount
of food will produce so much more weight when the animal is young than afterwards.

Hence our duty to mature our animals as early as possible, as early maturity offers the

only safe system of profitable beef production.
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Our beef animals should be ready to ship to Britain from at the longest 2^ to 3

years of age, and we have often shipped good two year olds wh^ch have given tully as

profitable returns as any. The only thing in favor of heavy cattle, is, they can be
shipped for the same cost aas lighter ones, so that so long as you have good quality the
weight is an advantage ; but never sacrifice quality for weight, so long as they can be
landed in the old country from 1,250 to 1,300 pounds in weight.

Considerable difi'erence of opinion seems to exist respecting the probable effect which
the present embargo upon our cattle is likely to have upon their selling price. Doubtless
it will cause buyers and shippers to move cautiously, and endeavor by this means to

purchase at a lower price ; but it is evident that these restrictions cannot have the effect

of increasing the supply, but, rather, of improving the quality and conditions of the

animals sent forward to the market. Therefore apart from the fact that butchers who
have been accustomed to buy a sufficient supply to take to their private stables to meet
their trade for a week will hereafter be forced to buy and slaughter only what they
require for their present needs, I see no reason why we should entertain gloomy hopes as

to the unprofitable returns we ar=>. likely to obtaii, and if experience as an eye witness

counts for anything, I have many times considered in watching Ameriean cattle sold in

the lairs, taking quality into consideration, that these animals brought nearly as much as.

did Canadian cattle in the open market.

FUTURE OF WHEAT GROWING.

BY THOMAS B. SCOTT, VANNECK.

With wheat at 60 cts. a bushel we can hardly expect to get up much enthusiasm in

its culture. Yet having carefully considered the advantages of wheat as a part of the

farm crop, with the outlook of future sales, I am satisfied that Ontario will not

abandon wheat culture. I claim for it: (1) An abundance of straw for the food and
bedding of stock. (2) The best and almost the only crop that will always insure a good
catch of grass seed. (3) Rotation of labor. The importance of this will be seen

when we remember how short the season for spring seeding is before the first of May,
and every week's delay in sowing after that date loses us bushels on ev^ei-y acre. But
for the fall wheat crop we must either suffer this loss or increase the force of teams and
men. Again it fills the space between haying and spring grain harvest. (4) The crop

being removed early gives an opportunity for midsummer plowing, which means weed exter-

mination. We find that by plowing clover stubble as soon as the first crop is removed
and keeping the surface clean till time to sow fall wheat, the hot weather will ret

thistle and other weeds, and give seeds in the soil an opportunity to sprout, will make a

perfect seed bed for wheat and that with but once plowing. With these advantages, I

think we can grow it as a feed crop. I see at the Agricultural College experimental

department in 1890 and 1891 fifteen varieties gave an average for the two years of 43
bushels per acre, average weight per bushel, 61 lb. This equals in weight 76 bushels of

oats. Their comparative values by analysis put wheat $1.13 cts., oats 98 cts. The extra

value of wheat would call for about 15 bushels of oats to be added, making 91 bushels

per acre. I take their returns with six varieties of oats : average, 53 bushels ; highest,

82. This leaves a large margin in favor of the wheat. I have now come to the most
important consideration in the future of wheat growing. The press of this country has

been discouraging the farmer by telling him that he will be driven out of the wheat mar-
kets of Europe by the wheat fields of Russia and India. This has had no doubt a depressing

effect upon the market and was likely circulated for that very purpose. I am happy
to state that if we take the yields of these two countries we will find little cause for

alarm. Russian yields average from 7 to 12 bushels per acre, with a large proportion of

fall wheat winter killed. True, they often sow again with spring wheat, but there is

twice seeding on a very small yield per acre. India's yield is still lower, being 3^ bushels

per bushel sown. Again Russia's largest output was 21 years ago. She has been

decreasing ever since. India's largest output was 13 years ago, and she too has been
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droppincr with a great variety of products better suited to the country, many of which are

shut in by a tariff while wheat was allowed a free market. Whatever may be said of

the uncertainity of repcrted averages, one thing is certain, wheat has reached 60 cts. or

feed prices with a two years' bread famine in Russia, proving conclusively that Russia no

longer controls the wheat market. A few conclusions from these facts : Wheat is not a

luxury but the first staple of food. It must acd will be grown somewhere, and that will

be where it can be grown cheapest. Other things being equal that will be where the

yields are highest and quality best. I believe the depression is lai'gely due to the abun-

dant wheat crops in America in 1891 and 1892. I believe America has supplied at the

very least 70 to 75 per cent, of all that Europe bought, as in 1890 she supplied 66 per

cent. If the yield of the country, then, which supplies three-quarters of the market were-

to fall off to any great extent what must be the effect upon prices ? If Ontario is not

better adapted to wheat culture than the average of the United States then it might be

well to diminish our wheat acreage. Ohio still claims to be a good wheat state. I got

returns for 8 counties, and the aveiage was a little iinder 10 bushels to the acre. Surely,

then, Ontario's 43 bushels of 61 lb. wheat with 15 varieties for two years should inspire our

confidence in both our country and in the Agricultural College. Let us read, think and
act, till not only in wheat but in all other products suited to the soil and climate of

Ontario, we shall be found in the front rank.

RURAL VS. CITY LIFE FOR OUR BOYS.

BY MRS. .J. D. SMITH, WHITBY.

We are quite in sympathy with the maxim that the advantages of a short and sharp

campaign are now usually recognized in war, politics and essay writing.

A recent writer has said that the best butter thinly spread over too large a slice of

'

bread is practically wasted, and rarely do we find that a drama in ten acts is appreciated,

though it may be good. It is concentration that is the essence of success, and on this

principle I will address myself to my subject.

The fact of the increasing tendency of our sons to leave the farm and abandon its

pursuits is one which we have observed with deep regret. In our way of thinking

agriculture is one of the noblest arts of civilization and ic certainly supersedes all others

in one particular—that of being primary in supplying us with the necessaries of life.

From its position of precedence it has overlooked the rise of all the other arts. Look for

a moment at the relation it bears to other industries. It is not only the original cause of

the establishment of many of our manufactories, but it supports them after they are

established and its products add materially to the commercial interests of our country.

Then the practice of agriculture is healthful and invigorating, and there are many
pleasures connected with life in the country which are coveted by those in the cities and
towns. Where do our brothers in those places, whose minds are wearied with the anxie-

ties of life and whose bodies are weakened by overwork or irregular habits, go to seek for

rest and recuperation 1

Inclination and reason point them to the country, and it is in the enjoyment of rural

delights at least if not in rural occupations that they endeavor to build up their enfeebled

energies.

But I fancy I hear some young man say, it is so monotonous and humdrum on a farm,

and usually so far away from any place of amusement. We contend that there is more
monotony in a business or even a professional life. What can be more humdrum than the-

constant dealing out of goods or the sameness of the ever-recurring, two and one are three,

three and seven are ten, etc., of the accountant from morning till night. Then too, the

life of the mechanic is monotonous.
There is the brick upon brick of the mason, and the board after board of the carpen-

ter the year round. The professions also are most of them subjected to more or less of

routine and repetition, which in a short time becomes wearying to those engaged in them :

but the succession of the seasons brings to the farmer a pleasing variety and change of work.
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As regards amusements, it is too often the case that young men, and especially

young men from the country, who have come into the town to seek a fortune, are led

away from right paths and dragged down to destruction by attending those so-called places

of amusement. Time was when winter evenings on the farm may perhaps have been a
little dreary, and young men and older ones too have been tempted to while away a few
hours at the blacksmith shop, or the country store, and sometimes we are sorry to say, at

the village inn. But there is no excuse for their doing so now. Agricultural papers,
newspapers, and the works of good authors are so widely circulated that they are within
the reach of almost everyone who cares to read.

(Jur observation of farming has not failed to convince us that there is much hard,

earnest work in connection with success in rural life, and that very often especially in the
summer season, when the farmer comes in from his work he has little or no inclination to

do anything except rest his weary limbs. Yet there are winter evenings and other times
when the reading of well chosen literature interspersed at times with music and innocent
games, would add to the enjoyment and instruction of the farmer, and gratify in the
younger members of the family, the craving for amusement. It would be well for our
boys to read works pertaining to their vocation. Agriculture vies even with the learned
professions in opening up a wide field for study by pursuing which the young farmer can
pass the time not only pleasantly but profitably.

Perhaps our boys think that in leaving the farm they are bettering their social

position, but this is a mistake. Just here allow me to ask our young men who contem-
plate leaving the farm, what inducements are offered to them by the trades or professions

which would better either their circumstances or social position 1 Are they not al-

ready overcrowded, and do not many who have fitted themselves for those pursuits,

find it exceedingly diflScult to secure employment ?

^Ve fully agree with Goldthwait when he says :
" That for health and substantial

wealth, for rare opportunities for self-improvement, for long life and real independence,
farming is the best business in the world." It is only ignorance and false pride that
sneer at those who till the soil and who are, as our politicians seem to take a great delight in

telling us at election times, the backbone of our country. The social position of the farm-
er is asserting itself and becoming generally recognized. There is no reason whatev^er
why the homes of farmers may not be beautiful both within and without, nor why with our
present educational advantages the refinement and culture found there should not equal
that which we meet with in town homes.

Then too, farmers ai'e taking a stand politically, and it is becoming almost universally
admitted that their best interests and the country's prosperity are identical and that, in

the words of Will Carlton's "Song of the Plow," it is :

" The old plow, the bold plow, that
Moves the world alone:.

"

But I fancy I hear some young man say, farming is a slow, hard way to accumulate
wealth and every young man cannot be a farmer any more than he can be a professor or

tradesman. Allow me to ask that young man what pursuit he purposes to engage in

where he will make money much faster and make it honestly 1 From carefully prepared
statistics in a book written by Senator Macdonald, one of the leading merchants of

Ontario's metropolis, we find that 97^ per cent, of those who engage in business fail. Is

this the case amongst farmers ? Rather than risk the chances of being successful against

so great a percentage of failure, would it not be better for our young men to hew out for

themselves homes as our forefathers did years ago, in some of the yet unreclaimed portions

of our Dominion. True they would no doubt meet with many hardships and would have
to work under great difficulties, but did not our ancestors endure similar hardships and
encounter similar difficulties when as pioneers they opened up this beautiful Ontario
which we are proud to call our home f And there is no pursuit whatever, in which any
young man can engage, where difficulties will not have to be met and overcome in order
to insure success. The many labor-saving appliances of this century have also materially

lessened the ardurous toil of the farmer which should make it a less objectional pursuit

in the estimation of our sons.
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There may just now be a feeling of depression on the part of some on account of the

low prices of the present year. But have you not observed that seasons of depression,

similar to the present, are almost invariably followed by a season of prosperity. May we
not predict then that "There's a better time coming boys," if we only "wait a little longer."

And although we may not be making money very fast we are at least making a living,

which is equivalent to money. As a rule, people travel slowly on the road to opulence,

and while it may seem to some that farming is a slow way to make money, yet they
should remember that if they would succeed in any occupation whatever, it must be by
hard, earnest toil. There is not a more dignified or more noble thing in the world than
honest labor. It is diligence which insures success, and in order to make our fortunes we
must work and wait. We have in our own county many examples of the results of

honest, earnest toil. Wiihin a radius of a few miles from my home, are many well-tilled

farms and comfortable and commodious dwellings and outbuildings of farmers who oom-
menced life as hired men and who by untiring industry and perserverance, have worked
their way steadily upward, and are now in the enjoyment of the comforts and luxuries

of life.

HOME.

BY MRS. R. B. MOWBRAY, PICKERING.

Home is a magic circle made by a union of hearts—a place of refuge and rest. It

is also the chief school of human virtue, and should be the source from which is derived

all that is elevating and enobling to the human mind. To the little child it is the world.

The father's love, a mother's smile, a sister's embrace, a brother's welcome. It is the

spot where he pours oiit all his complaints and buries all his sorrows. How often we
hear persons speak of the home of their childhood. Their minds seem to delight in dwell-

ing upon the recollection of days spent beneath the parental roof. Our nature demands
home. It is the first essential element of our social being and cannot be complete with-

out home relations. Home influence is mighty and is either a blessing or a curse cling-

ing to us through life. Every human being is a centre of influence for good or evil and
is exerting it by thought, word and deed. How great the responsibility then, of those

upon whom the charge of the home rests. Their character should be pure and noble. One
writer has given example as a true meaning for the word character. Our children are close

critics, not easily deceived. How careful we should be that our example is in every

respect worthy of imitation. Our habits are formed at home. There our first religious

impressions are received which are lasting as life. A minister once said " Give me the

first seven years of a child's life and I care not where he goes after." Napoleon once

remarked, " What France wants is good mothers and then she will have good sons." I

have also heard the observation, " Show me the daughter and I will show you the

mother." It is our duty, no matter how humble our home, to make it cheerful, and
reasonably beautiful and attractive, taking care not to go beyond our means in expensive
decoration. Neatness and order should pervade every part. There is also such a thing

as being too neat and too nice to take comfort in everyday life, which is anything but
cheerful. If the careful house-mother cannot rest while there is a finger-mark on the

paint or a spot on the window-panes, her uneasiness will keep it from ever being cheer-

ful. On the other hand if she has no care for the "look of things" her failure will be
equally sure. We should provide amusements in our home for our young people. "All
work and no play makes Jack a dull boy." Reading and study can become wearisome.

The mind as well as the muscles needs relaxation, and no less work, mental or physical

will be accomplished if an occasional hour be given to diversion and entertainment.

It is only a few years since games for children were only a few, such as Fox and
Geese, Nine Pins, Authors, and a few more of the same sort, cards not being allowed as a

rule. But the number of games and amusements adapted to our homes is yearly increas-
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ing, and there are now so many that the trouble is which to choose without danger of

spending too much time in recreation. We should try to choose games in which thought,
foresight, calculation, and caution and other mental faculties are brought into action^

avoiding games of a questionable character ; for should any of our children be so unfor-

tunate as to frequent the gambler's den we would not like to be reproached by the
thought that the first lessons were learned in the home of their childhood under the
parental roof.

In the present age where there is little or no difficulty in the way, we take it for
granted that our children shall have a fair education in all the common branches taught
in our schools.

The time was when it was thought that agriculture required little or no education.

That an educated man should not waste his talents in so plain and humble a calling.

That it was compromising to one's dignity for one to identify himself with the common
duties of the tiller of the soil. Now it is clear that there is a very great demand for

brain as well as muscle in performing farm duties. There is a general desire in

the highest educated circles to devise the best methods for preparing our young men for

that calling which supports all others. Hence our agricultural colleges.

With regard to home education, no matter what our circumstances may be, we
should study the inclinations of each child and educate them in some calling or trade

especially adapted to them, by which, if thrown upon their own resources as most young
people are, they may gain an honest livelihood. The one great principle above all others

I would impress on their minds, is truth divested of every disguise and concealment. It

is admired by all mankind. It is the foundation of all human excellence, and the stan-

dard by which all things are to be judged. Teach them that all labour that tends to

supply man's wants, increase his happiness and elevate his nature, is honest labor,

and honorable, too. That the best capital in nine cases out of ten a young m^n can

start with is robust health, sound morals and a will to work out his way honestly

and bravely. Teach also to have a purpose in life. The man who starts in life with

a determination to reach a certain position and adheres unwaveringly to his pur-

pose rarely fails if he live long enough to reach the goal for which he set out. When
quite young it is a good plan to give them a small interest in our business what-

ever it be ; let them keep their own books in a business way which will form a good
foundation for business principles in after years. Our girls should receive as much
of the accomplishments as can be afforded, such as music, painting, drawing, etc., but

let them early learn that the greatest accomplishment is to have a thorough knowledge of

housework, which is not merely kitchen drudgery but contains all the beauties and comforts

of home as well as its labours. In the last fifty years the change of programme in house-

work has been more marked than in almost any department of labor. Half a century

ago one room was used for kitchen, dining-room and sitting room. One set of plates was
sufficient for all the varieties of food set out for a family meal. Plain, coarse, but whole-

some fare was sufficient diet. One garment of home-made material did duty for a year. Now
mark the contrast. Sitting-i-oom, dining-room and kitchen to be kept in order and in

constant use. Very often three four or more courses of plates for a meal. Dish-washino

is one of the tedious jobs of the day. So many varieties of dishes are to be prepared that

it requires a busy head and nimble hands to do the work for a family of moderate size, not

speaking of making and mending clothes, darning, patching, etc., a thorough knowledge
of which, wich the addition of f 'mily cares, requires more brains than are needed to

become a lawyer or a physician. It calls into action all the faculties of mind and body,

and one needs the patience of a Job and the wisdom of a Solomon to practice all its details.

Hence housework is one of the most requisite branches of a girl's education. Last, but

not least, I would recommend a careful training in those principles which will ensure for us

a place in that Home of which it hath been said, " Eye hath not seen, nor ear heard, neither

hath it entered into the heart of man, the things which God hath prepared for theui that

love him."
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SOME POINTERS ON DAIRYING.

BY W. W. GRANT, LAKEFIELD.

So much has been said on the dairying industry of Canada by able speakers, also by

literature issued by the various governments, by reports of dairymen's associations, by

reports of farmers' institutes, and by the press, that I feel in presenting a paper to

this audience on the dairy question somewhat similar to an ancient Greek of whom I

have read, who had an infant child die and on the day of the funeral a very large number
of people gathered to attend the interment. On beholding the assembly he apologized,

saying he was sorry he had such a small corpse for so great a crowd. Well, I regret my
inability to present so great a subject as I have taken ; nevertheless I am pleased to have

the opportunity to say something of the work in this locality as it has impressed me this

last year or so.

A shrewd, enterprising manufacturer is continually on the alert to find the machine

that will do the greatest possible amount of work. If he is not personally a practical

manufacturer, when he hears of such a machine he employs an expert to investigate it,

and if it seems to be all that is recommended he purchases it at once. It is not wholly

a question whether he can afford it, but whether he can afford to be without it while

some rival manufacturer may get it and thus have the advantage of him.

When the machine is purchased and placed in his factory, then comes the additional

study in finding the fastest possible speed at which it may run, without injury to the

quality of the work. Finally comes the question of a man to attend the machine, or the

greatest number of machines that one man can oversee. After this is ascertained and

the possible capacity of the machine figured out, the employee is expected to come up
very near the figures worked out by the agent and his engineer. If ten yards of cloth

are estimated to be a fair product in a certain number of hours, no fault is found if he

accomplishes only 9| yards, but if he only accomplishes 9^ yards he is discharged and

someone else employed in his place. It is only by the most careful study and the utmost

crowding, so as to reduce the cost of production by increasing what one man or one

machine may do, that there is any profit. But the success of manufacturing, is not

entirely in having the best machinery and running it in the fastest possible way. Some-

times in mills having precisely the same kind of machinery, the difference between

success and failure depends upon the way the machinery is arranged in the mill, a more
convenient arrangement, saving labor and promoting the economical process of manufac-

turing. In some instances, prosperity and success are due to buying the raw material, as

a slight difference in precentage of the waste might wipe out all the profit that there is

Supposing cotton sells at 3 cents per yard, and the raw material costs 1| to 1| cents.

The study of the management is to run the factory so that 1^ to li cents per yard will

pay all the labor, wear and tear of machinery and buildings, interest on any money which

may have been borrowed, and a dividend on the stock. Assuming that a man trained in

such a school as this was made acquainted with the fact that the average dairy cow of

this country produces about 3,000 pounds of milk yearly, (and that is putting the average

high), and a number of farmers through the country have herds that yield 5,000 pounds
per cow, and that the annual cost of keeping a cow is say $20 and the average price of

milk per cwt. is 80 cents net to him (supposing, of course, he is sending his milk to a cheese

factory). The manufacturer looking into the matter would find that the man with the

3,000 pound cows, is procuring milk at a cost of 66§ cents per cwt., and the man whose
cows yielded 5,000 pounds at a cost of 40 cents per cwt. and both selling their milk in an
open market where it is worth 80 cents per cwt. the one making a profit of 13^ cents per

cwt. and the other a profit of 40 cents per cwt. on his milk. Surely he would say that

manufacturing would not stand such disparity of production. I think I have put the case

very mildly, as I firmly believe there are cows in this country that cost their owners more
than they earn. But I think the day will soon be gone when the farmer gets piid for

his milk by the hundredweight ; it will not be the cow that produces the large quantity,

but the cow that gives the best quality of milk, and the man will get paid for the pro-

ductive qualities of his milk. A great disadvantage to the industry, more particularly
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the cheese business in this section, I am also impressed with. An old maxim says
" Charity begins at home." Now I think if dairymen would be charitable to themselves
(which I believe they think they are, but in a great many cases they are riot), charitable

to the manufacturer (who needs it as he has a hard row to hoe), charitable to the

industry, (the true worth of it which they hardly realize, but are doing so more and more),

they would co-operate and have large factories. Every sane man should know why such
co-operation would be beneficial to all interested.

Wl.at state of affairs do we find in this section ? It is this : That within a radius of

six miles of this village we find no less than seven cheese factories with an output of

about 300 tons of cheese, costing their patrons either directly or indirectly two cents per
lb. for the manufacturing of their cheese. Now this quantity of cheese could all be manu-
factured in at most three factories, and the result would be that it could be made
at about half a cent per pound less, which would be a saving of about •?3,000 annually
to the patrons, it would put manufacturers in a better position to employ skilled labor at

a good remuneration, a more uniform article could be produced, and the quality would
command a better price. Last, but not least, it would do away to a very great entent
with what I call dairy corruption, (there is corruption in dairying as well as politics),

such as special privileges to some who are on the boundary lines and can be bought
with a can of whey or drawing their milk a little cheaper, etc.

Assuming that we have got so far towards successful work, viz., having cows
which are earning owner a good profit, paying for milk by the Babcock test, and having
it turned into cheese in large factories which will be a credit to the patrons, should we
stop here 1 By no means. What next, then 1 Why, equip these factories in the fall

for the manufacture of butter during the winter, and instead of having the cows go dry
in the fall, feed them well and insist on them paying for their board during winter ; and
not alone paying for their board, but earning money. All the advantages which would
be derived from winter dairying are not necessary for me to state, as every one should
know them, for they have been proclaimed broadcast through our country this last two
years Ijy dairy literature, by the travelling dairies and more particularly by the untiring
efforts of our Dominion Dairy Commissioner in the establishment of creameries, which
have proved a success wherever they have commenced. We should be proud of it, and
I know we all are, that Canada stands at the head of the world in producing a fine

quality of cheese, and if we make good cheese why not good butter I The reputation of our
butter in the English markets has been in the past deplorably bad. Why ? Because of

the manner in which it was made, and in the way it was put on the market. By some of the
reports I have heard regarding it, it would compare favorably with the butter mentioned
in the following story :

Among the guests at an eastern mountain resort, where all the waiters are Massa-
chusetts school ma'ams, is a Texas man who is noted for grammatical accuracy in speaking.

One day he said to a waiter " Miss, will you parse that butter 1
" " Butter," said the

school ma'am promptly, " is a noun, a common noun, because it is the name of a thing :

singular number, when strong enough to go alone ; feminine gender, as indicated by the
long hairs often found in it, and judging from the objections raised by boarders to eating

it, in the objective case, subject to oleomargarine understood." The Texas man said he
would try and get along without eating any more butter if that was what ailed it.

Butter manufactured in creameries which have been started within this last year
and a half, notwithstanding it had to contend with the name of Canadian in the English
markets when placed there, has compared very favorably with the finest Danish butter,

and we will hope to see the day yet when our butter will have as woi-ld-wide a reputation
as our cheese. Canada we are told, is a country of great resources. Why can not our
dairymen do something towards developing them. We must also remember that we are

not without competitors in the dairy industry, two of which are likely to be somewhat
powerful, viz., the colonies of Australia and New Zealand. The governments of thes'-

countries have done all they can to stimulate the trade, and it has been further assisted by
the provision of cold storage ships which ply betweed the.se colonies and the Old Countr\
Four years ago there were only six creameries in Victoria ; now there are 360. The quantit v

of butter exported to Britian has increased from 828,822 lb. in 1889 to 1,792,613 lb.
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in 1892. The Australians found out that owing to the difference in the seasons the grass-

fed summer butter of Australia could be put on the English market during the months
from November to March when similar butter could not be obtained from other sources

of supply.

Three years ago the Government of New South Wales J followed the example of

Victoria in encouraging the production and exportation of butter, and it is estimated that

the quantity received from the two colonies in the coming season will be over 7,000,000

lb. These facts are certainly interesting to Canadian producers. If these countries can

do a successful trade with Britian though they are 12,000 miles away, surely we ought

to be able to do so too as we have only one-third of the distance to send our products.

The example of these colonies is certainly instructive, and it should rouse us to fresh

energy.

INSECTS INJURIOUS TO THE APPLE TREE AND ITS FRUIT.

BY O. T. SPRINGER, BURLINGTON, ONT.

The subject of my paper, "Insects Injurious to the Apple Tree and its Fruit," is

one that the limited time at my disposal will admit of but a superficial notice, as the

depredators are so numerous that were I to attempt even a short description ofthem all, it

would unnecessarily tax your patience and perhaps unprofitably occupy valuable time.

The subject embraces so wide a field that I find difiiculty in arranging the matter of it

so that you may be most benefited. I shall endeavor as far as practicable to avoid the

use of scientific names or terms which might tend to obscure the sense or prevent the

proper understanding of the nature and habits of our insect enemies.

With a great many people an insect is simply a " bug," without distinction or

discrimination, and should be at once desbi'oyed. This reminds one of the course said to

have been pursued at a celebrated Irish fair— " Donnybrook "—hit the first head that

turns up, whether friend or foe. I hope to correct this error if it should yet prevail, and
show you that such a policy is a mistaken one in either case.

I shall confine my remarks to those more serious mischief-makers with which most
of you (in a limited way) are already familiar ; and in order to do this concisely, I shall

divide my subject in the usual orthodox manner into several heads or divisions.

Firstly (as it is always good policy if practical to begin at the foundation), I shall

treat of insects injurious to the roots ; secondly, of those affecting the trunk and
branches ; thirdly, those attacking the twigs and leaves ; and, lastly, those destructive to

the fruit. In following this plan it is my purpose, after giving a short description of the
most destiuctive of these pests, to state, so far as I know, the remedy to be used to combat
each successfully, so that the trouble and cure may be in juxtaposition. It is foreign

to my purpose to attempt to name or describe all of the eighty or more injurious

insects known to entomologists that prey upon the apple tree and its fruits.

Do not misinterpret or view me in the light of an alarmist on account of the
foregoing statement of numbers, ap, fortunately for us fruit-growers, many of these
are so preyed upon by other friendly insects that no serious injury results. Occa-
sionally, however, the balance in nature, from some unknown cause, se^ms to be
disturbed ; then one or more of the.^ie our insect enemies increase to an alarming extent,
and almost, if not altogether, baffle our tact and skill to keep them in subjection.

Before proceeding further, I wish to acknowledge my indebtedness to the excellent
entomological works of F. W. Harris, of Boston, and W. Saunders, of London, for

details of insect life, and would strongly urge any who may wish to pursue this subject
to obtain them for their own use. They are very practical and clear in desr^ription

of the various insects with which fruit-growers and gardeners have to contend.

Enemies op the Roots.

There is but one foe of any consequence to contend against, and this, although
widely disseminated, seldom proves sufficiently troublesome to excite alarm. I refer

to the apple root plant louse. If you at any time notice a tree that, from no visible
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cause, appears to be dying or making a very feeble annual growth, you maj' suspect

the presence of this insect. If, upon removing the earth from the roots, they are

found covered with warty growths, or if they are unnaturally roughened, the cause will

be found, upon closer examination, to be myriads of small yellow lice accompanied by

larger winged ones; these are all busily engaged feeding upon the natural juices that

should go to sustain the vitality of the tree. They are usually covered with a white

cottony substance, and, when very numerous, appear above ground upon suckers from

the roots (if they have been allowed to grow), and sometimes may be detected where a

large limb has been cut ofi* near the trunk, attracted thither by the exudation of sap. It

is then known as the woolly aphis. The most successful remedy is the use of water at

almost the boiling point, if applied to the roots while remaining in the soil ; but, if

applied to young nursery stock before planting, the water should not be over from 120

to 150 degrees Fahrenheit. There are several friendly insects that prey upon these

lice under ground, and the lady birds destroy many of them above the surface.

Insects which Attack the Trunk and Branches,

There are six insects in this class. The round-headed, flat-headed, and long-homed

borers, eyed elater, stag beetle and rough osmoderma. I shall notice three, as the

others are comparatively rare, and seldom cause trouble. The round-headed borer is

widely distributed. Its destructive character was first observed near Albany is 1825.

It prefers the apple, but also makes its home in the pear, quince and mountain ash.

The beetle is very handsome : of a pale brown color, | of an inch long, with two broad,

creamy-white stripes the whole length of its body. It appears in June or July,

remains concealed during the day, and is active at night. The eggs are deposited about

this time, singly, in crevices of the bark, near the base of the tree. Within two weeks

these hatch, and the young larva commence their three years' life before reaching

maturity. The first year they may be found in the sap wood and inner bark eating

round places therein varying in size and tilled with brown, fine castings of the destroyed

woody fibre. Their presence is known by dark spots appearing on the outer bark, which

sometimes cracks and permits sawdust-like castings to escape. During the second

season its depredations are sometimes very great, two or three of them completely

girdling a tree, thus causing its death. At the end of the third season, if permitted to

complete its work, the larva cuts its way into the solid wood of the now enfeebled tree,

occasionally entirely through it, closing the ends of the passage thus made with the

pieces of wood cut away. In this retreat it remains until the following spring, when,

after undergoing the usual insect changes, it emerges a perfect beetle. The larva is

whitish, has a round head, chestnut brown in color, with polished black jaws, is without

feet, and over an inch long when fully grown. Remedies : Scraping the bark in

August or early September, when the discolored spots will betray the presence of the

enemy, where it may be easily reached in the clear, white wood with the point of a

knife. A flexible twig pushed into the holes made by the perfected larva, or hot water

injected therein, will reach the more mature insect. The best preventative measure is

a strong solution of soft soap (rendered alkaline by the addition of common washing

soda in solution) applied to the trunk early in June, and a second time in July. This

.-application forms a tenacious coating not easily washed ofi", and is repulsive to the insect,

^thus preventing the deposit of eugs.

The flat-headed borer, also a native insect, is very active, and, unlike the one just

^lescribed, revels in the light, and particularly enjoys the bright sunshine. It is very

•difiicult to capture, and takes flight upon the slightest alarm. It is of a flattish, oblong

-form, shining greenish-black color, under side of body and legs like burnished copper,

the feet brilliant green. It is very widely disseminated, does not contine itself to the

ibaae "but attacks the trunk and large branches, and appears in Canada during June and

¥«ily. The eggs deposited on the bark hatch in about ten days. Then the young larva

eats its way by irregular winding channels through the soft inner bark, sometimes com-

pletely girdling a small tree. The mature larva is a pale yellow, footless grub, with

anterior end much enlarged, round, and flattened ; hence its name. It is not definitely
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known now bow long time is required for its perfect transformations, but it is thought
they are completed in a single year. Sickly or newly-transplanted trees are more subject

to attack than sound, healthy ones. They attack the south-west side, where the bark is

often affected by sun-scald, or in mature trees, the upper side of large limbs towards the

north, where the sun beats perpendicularly, or nearly so, upon them. As a preventative

measure there is nothing better than the alkaline solution already described applied to

the trunk and branches.

The last enemy under this head is the long-horned borer, which appears about the

last of August, with habits very similar to the two-striped round-headed borer, but does

not penetrate the solid wood. It is seldom very destructive ; should it prove so, the

wash referred to, deferring th°i application until the early part of August, will be
sufficient to check its ravages.

Insects Attacking the Branches.

These are about fourteen in number, two of which are .sometimes annoying to the
"Canadian fruit-grower, viz., the woolly louse and the oyster shell bark louse. The woolly
louse is the same species as the apple root louse before described, but in this form the
insects attack the trunk and limbs of the tree, living in clusters, and secreting over
themselves a cottony covering. They are often found about the base of trees, and, when
very numerous, on the under side of branches, giving the tree the appearance ol" having
been whitewashed. They should be destroyed before the month of October, as they are
wingless before this time, and do not spread from tree to tree with any degree of rapidity,

but if neglected and allowed to spread by flight, serious injury results, and the work of

extirpating them is greatly increased. The use of a stiff brush wet with a solution made
by mixing 5 lb. of fresh lime with 1 lb. of sulphur and 2 gallons of water, heating ui.til

the sulphur is dissolved, or the alkaline solution, are excellent remedies.

The oyster shell bark louse is a very pernicious insect, and prevails very generally
throughout Canada. It was introduced from Europe about eighty years ago, and
appears in the form of minute scales about one-sixth of an inch long, of a brownish
•or greyish colo'- closely resembling the bark of a tree, somewhat resembling the shell of

an oyster in shape, and adheres to the bark ; irregularly placed, with smaller end upper-
most. Under these scales are found masses of eggs, up to one hundred or more in

number. These eggs are at first white, and afterwards become yellowish. Soon after

this change the perfect insects appear, usually late in May or early in June. They then
•disperse over the tree, and when very numerous seriously impair the vigor if they do
not kill it outright. Kemedies : A species of mite preys on both the louse and its

eggs ; also, a small, active larva is found under the scales devouring the eggs. The
twice-stabbed lady bird, in beetle as well as larva form, destroys great numbers of them.
The scales may be scraped off during winter, thus very materially aiding in the good
"work. When the young larva are active, any alkaline solution applied to infested limbs
will quickly kill them. One-half lb. of washing soda in a pailful of water is sufficiently

strong
;
painting with pure linseed oil is also said to be very efficacious. It is almost

useless to apply any solution before the eggs hatch, as the scale adheres very closely to

the bark and is waterproof ; but once the eggs are hatched, it then becomes loosened
and washing or syringing the trees destroys the young insect.

Insects Attacking the Leaves.

This is a most formidable class, fifty insects being enumerated. Those most
irequently met with are the tent caterpillar, forest caterpillar, canker worms, fall web
worms and apple tree aphis. The tent caterpillar is probably well known to almost
every one present. To this family belong the caterpillars that swarm in unpruned
nurseries and neglected orchards, and that spin their webs upon wild cherry trees thac
grow by the wayside. The eggs from which they are hatched are placed in the form of a
ring or cylinder aiound the terminal branches. The eggs forming these cylinders stand
on end close together, and are covered with a thick coat of waterproof varnish. The
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caterpillars appear when the young leaves first burst forth in May, and their presence

naay readily be detected by the small silken tent stretched at the limVj forks, to which
they retire when not eating or during cold or wet weather. After attaining full growth
they leave the trees, find some sheltered place, spin a long, regular, oval-formed cocoon,

very loosely woven, covered with yellow powder resembling sulphur, from which, after a

period of 14 or 17 days, emerges the perfect insect in winged or butterfly form. This

pest is easily kept in check by removing the rings from the trees during the winter or

early springtime. A practiced eye readily discovers them. Or by going through the

orchard in the early morning, or in the evening when the caterpillais are in their

tents (which at first are very small), they may be eflectually dislodged by crushing nest

and all with the hand protected with a rough glove or mitten. This is somewhat
repulsive labor when the tents are large and the insects fully grown, but if done early:

the glove will not be dampened to any great extent, particulai-ly if a little earth be used

in contact with the web. Some orchardists shoot a charge of powder through the tent

and rub them ofi" with a bunch of rags tied to the end of a pole. Others burn them
with a kerosene torch. But if taken in time the first mentioned process is quickest and

best. The nests are so conspicuous that there is no reasonable excuse for neglecting this-

public duty, as one neglected orchard may be the means of distributing this pest over

an entire neighborhood. I have banished them from my orchard by a little timely

vigilance, therefore speak from experience.

The forest caterpillar is very similar to the tent caterpillar, but differs somewhat
in its habits, although appearing about the same time. It does not spin a web of such-

large size, neither does it return to it at night. The eggs are white, deposited in similar

order and place as the preceding described insect; the young caterpillars are fully-

formed therein before winter, and remain in a torpid condition until the following spring.

From the time they are half-grown until they attain full growth they may be found

crawling about in every accessible place—over fences, sidewalks and trees of all kinds,,

This excessive activity increases the difficulty of extirpating them, yet the alert fruit-

grower may destroy countless numbers of them by taking advantage of a congregating

iiabit peculiar to this insect. The caterpillars feed during the day and congregate in

large masses, when numerous, on the trunk or lower side of the large limbs, from which

they may be swept into some suitable vessel containing a little oil, which quickly kills

them. Some preventive measures are the removal of the egg cylinders ; tying a strip

of cotton batting around the trunk of the tree during the summer season prevents the

caterpillar ascending by entangling its hooked prolegs. Care must be used in applying

this strip ; it must be tied around the middle with a coid, so that it may hang over, thus

preventing the compacting or hardening of the cotton by the action of the rain.

The canker worm, which is no\\ making its appearance in this neighborhood in

destructive numbers, is a very formidable enemy, and requires vigorous and unremitting

attention to prevent its ravages. There are two kinds—the fall and spring—but the

habits of both are so very similar that a description of one variety will (so far as the

design of this paper is concerned) suflice for both. They are popularly known by the

names of geometers, span worms and loopers, or measuring worms, from their peculiar

method of locomotion, it being accomplighed by a bending upward or looping of the back

and alternating forward motion of the forward and hinder segments of the body ; as if

measuring the distance as they travel from place to place. The larva varies in color

from a biight green when first hatched to that of a mottled or banded brown closely

lesembling the bark of the tree upon the leaves of which it feeds. For this reason

(when at lest) it is quite difficult to find ; this difficulty is further enhanced by a peculiar

habit of attaching itself to a twig by its hinder segment and arranging the body at an

angle of nearly 45 degrees, theiewith appearing in this position very much like a spur

or short branch.

The eggs of both species hatch in early spring, on the first appearance of leaves;

the young larva are quite hardy, and will live through quite a severe frost, secreting

themselves within the unexpanded buds or at the axils of the leaves. These cater-

pillars have a curious habit (when disturbed) of spinning down from the tree on a fine-

thread to a distance of two feet or more, there remaining motionless for a short time;.
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Should the disturbing cause cease, they attempt (and always succeed unless interfered

with) to regain their former position on the tree by a peculiar backward and forward

novpment of the body, accompanied with a simultaneous motion of the legs, which

combined movements effect the winding-up of the thread. The caterpillar when fully

grown is an inch or more in length ; it reaches maturity about the middle of June, when
)t suddenly disappears, having let itself down by its silken thread. The cocoon remains

dormant until after the first frosts in the following autumn, usually until about the last

week of Qctober ; should a few warm days occur, the insects of the fall species, and a

few of the spring as well, come forth and make their way towards the tree. Fortunately,

the female of both species is wingless, and any method that will prevent her climbing

to the branches of the tree or capture her on their way, will prove of great service.

Advantage is taken by this wingless feature by practical men. Bands of sticky

substances two or three inches wide are painted around the tree trunks, thus entrapping

them. The substances commonly used are printers' ink, a mixture of pine tar and oil,

or any other sticky substance or compound that will not dry quickly. It is best to apply

such compounds upon a belt ef paper about a foot wide, closely fitted about the trunk,

as injury is sometimes done the tree by very frequent applications. Ail applications of

this nature should be seasonably applied and renewed occasionally until the danger is

passed. Other preventive measures take the form of collars of metal surrounding the

trunk like cones, the lower edge being kept some distance from the trunk. Troughs of

tin or lead filled with lish oil have also been advocated. Syringing the trees when in

leaf with a mixture of Paris green and water in proportion of ^ lb. to 40 gallons is very

efficacious if done early in the season.

The a])ple tree aphis aphides, or plant lice as they are commonly called, are amongst
the most extraordinary insects. They are found upon almost all parts of plants ; thers

is scarcely a plant that does not harbor one or more kinds peculiar to itself. They are

veiy prolific ; it has been proved that one individual in five generations may become the

progenitor of millions of descendants. In the case of the apple tree the eggs are deposited

upon or near the leaf and fruit buds, as well as in crevices of the bark, are of oval form,

very minute, and shining black in color. They are deposited in the autumn. As soon

as the buds begin to expand in the spring these eggs hatch into tiny lice, which locate in

the swelling buds and young tender leaves, inserting their beaks therein to feed on the

juices. The leaves on infested trees in time curl backward, thus afibrdihg shelter for

the enclosed insects, where they may carry on their work in comparative safety, undis-

turbed by wind, rain, or sun. The tree soon presents a withered appearance, owing to

the extraordinary strain to which it is subjected by this misappropriation of its juices.

It has been stated that the scab on the fruit is primarily caused by the punctures of this

insect. I am inclined to attribute this trouble to an entirely different cause, believing

it to be a fungoid growth disseminated by spores, which are carried by the wind, and
once finding a lodgement on a tree, are perpetuated from year to year by spores retained

upon the limbs and shrivelled specimens of fruit that are frequently left hanging. A
close observer will notice that ants are always found in large numbers on trees infested

with plant lice ; they are attracted by a sweet, honey-like liquid ejected by these insects,

which is .sometimes i-o plentifully secreted as to cause the appearance of what is termed
honey dew. This phenomenon is not, however, always to be attributed to this cause.

Many interesting stories are sometimes related as to the protection afforded the plant

lice by ants, which are said to keep insect enemies at bay in order that they may have
undisputed possession and sip their nectar undisturbed. Plant lice are preyed upon by
a host of insect enemies ; amongst the most serviceable is the whole family of lady birds,

of which there are nine different kinds. These insects always should be carefully pre-

served, as they, in both the larva and mature beetle state, live entirely upon destructive

insects. A slight frost occuring about the time the young lice hatch in the spring will

kill millions of them, as they are very susceptible to cold. Syringing the trees about the

iime the buds are bursting with strong soap suds, weak lye, or tobacco water is said to
be beneficial.
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Insects Attacking the Fruit.

Seven are enumerated. I shall notice three only, as all the others are rare and

do not as yet trouble us here. The codling moth has proved the most destructive of

all insects in this class. It originally came from England. This insect makes its

appearance in the spring in the winged state about the time the blossoms are falling,

and deposits an egg in the calyx or blossom end of the young apple which is just

forming. This egg produces a small worm, which eats its way into the pulp of the fruit,

in which it remains until it is fully grown. This is in our climate about tfie 10th or

July, when, should the diseased apple not fall, they leave it and crawl down the tree,

enter the ground, or hide in cracks and rough bark of the trees, and spin their cocoons,

from which they emerge in a perfect winged form to again attack the developing fruit.

This second brood causes the most injury, as the larva destroys the maturing fruit by

eatin» channels and holes in the pulp, thus rendering it unsaleable. You may

frequently have heard the remark about the 1st of July, "Have you noticed how

rapidly the apples are dropping 1" and all the blame attributed to the dry weather. That

is in a measure the true cause, but the greater part of the mischief is caused by the work

of this insect, and should you take the trouble to examine the fallen fruit, the true

cause may be readily seen.

There are several methods of combating this insect. Allowing pigs or sheep the

run of the orchard has proved in some instances quite successful, by securing the early

destruction of the fallen fruit. Using bands made of old gunny bags or similar material

cut into strips six inches wide, doubled and long enough to go around the trunk just

below the branches. This band may be fastened by driving a tack through the over-

lapping^ ends. I have found a thorn from the common haw tree the best fastener by

usin<y it in the same way that you would a large pin, over which it has the great

advantage of never rusting, and will always easily penetrate any material suitable for

this use. These bands should be on the trees not later than the 1st of July, and ought

to be carefully examined every two weeks thereafter until the close of the season. At

each examination numbers of the larvae will be found adhering to the band between the

folds or between it and the bark, where, if the band has been tightly drawn, as it always

should be, the larva will eat away a place in which to spin its cocoon. Of late years

it has been customary with many fruit-growers to spray the trees with a mixture of

Paris green and water in the proportion of ^ lb. to 40 gallons of water. This is quite

stron<^ enough, and must be done before the apples are too large or depend from the

stem • when the fruit is the size of marbles is the best time. The theory is that the

poison will reach the newly-hatched larva in the end of the apple and cause its death.

Should heavy rain occur soon after spraying, it is advisable to repeat the operation, as

the eggs are not all deposited at the same time, and therefore do not hatch

simultaneously.

The apple maggot is a new enemy occasionally found in our country that has

proved very injurious to the states of Massachusetts, Connecticut and New York. It

is footless, tapering to a point in front, cut squarly behind, greenish-white in color, one-

fifth of an inch long, lives in the pulp of the apple, making winding tunnels, with here

and there enlarged, discolored places about the size of peas. This insect is single-

brooded, the fly appearing in July. By means of a sharp ovipositor it inserts its eggs

into the substance of the apple, preferring the thin-skinned summer and fall to the

thicker-skinned winter varieties.

The last fruit-destroyer I shall notice is the rose chafer, commonly called rose bug,

which is very voracious, and attacks aU kinds of fruit without partiality, anything

green not coming amiss. I have found it very destructive to young corn plants, and it

is also fond of the Clinton grape. Although they have many natural enemies, they often

require the intervening hand of man to keep them in check. I do not know of any

wash or solution that, applied to the foliage of fruit, will act as a repellant. A weak,

aqueous solution of carbolic acid has been recommended. Hand-picking is the only sure

method. As they are gregarious and sluggish in habit, an active boy with a pan con-

taining water and oil will destroy many thousands in a day.
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I feel that by this time you must be weary of so dry a subject, and are inwardly
AV'ishing that I would stop. I quite agree with you should this be your wish, and think
that if you remember one-third of what I have, in an imperfect manner, been trying to

lay before you, you may have gained a little benefit in exchange for this tax upon your
patience. Not that anything particularly new has been said, but established facts have
been brought before you, which, if acted upon, cannot fail of marked beneficial results,

and enhance the value of nur fruit crop. It has been said that eternal vigilance is the

price of liberty. I feel safe in adding that it is also the price of superior fruit.

DEHOENIXG.

BY ROBERT SHAW, GUELPH.

This is a subject which has received much attention of late owing to the increasing

tendency for stockmen to use artificial means in removing the horns from the cattle.

After the practice had been found successful it increased very rapidly in many parts of

the United States, and soon found its way into Canada. Its course in Ontario, however,
was checked by legal action against some who carried on the work. Of the most notable
cases that which occurred near Brownsville, in Oxford County, was perhaps the most inter-

esting in which a stock raiser was prosecuted for dehorning by a Society for the Preven-
tion of Cruelty to Animals ; the trial resulted in the imposition of a fine. These measures
however, failed to put a stop to dehorning. Those who had experimented continued in

a quiet way to dehorn their cattle, while those who had not tried it were led to experiment.
Those who proclaim against dehorning, argue that it is an unnecessary, cruel opera-

tion, and should not be allowed. In some instances horns are ornamental, and in some
countries in a state of nature they are useful for protection. But in a domesticated state

horns are entirely useless to the animal and certainly very injurious at times, being
employed to injure one another. They are not only injurious to each other, but bring
about bad results to their possessor, because finding he has weapons wherewith to assail

others, he neglects his proper business of eating and drinking to interfere with others,

keeping them away from food and drink. As a result, the offender is constantly more
or Itss excited and uncomfortable, which state is detrimental to the production of
iiesh or milk as the case may be. Deprived of his horns he becomes quiet, not liable to

excitement, he eats, drinks, sleeps, enjoys contentment and becomes fat.

Those in favor of dehorning claim that although the operation m^y cause consider-
able pain at the time, it is not lasting, and in proof of this statement cite the fa^t, proved
by experiment, that milch cows after dehorning, if properly treated, do not evince any loss

in flow of milk.

Now if we are justified in dehorning as I think we are, in some instances, but per-

haps not in all, the benefits arising from it are certainly very numerous and of much
importance to the farmer. It is a common occurrence to notice newspai^er reports of

injury, and often death, to attendants and others from attacks by vicious bulls.

Although bulls of the hornless breeds may possess equally vicious tempers, still when
they make an attack they have not the weapons wherewith to perform the terrible havoc
of the horned animal. Those who have had experience with vicious bulls tell us that
after removing the horns from them, they are so reduced to a docile coadition that almost
any person can manage them with safety. Knowing that such results can be attained we
can use the means to good advantage ; for instance in the case of a very valuable ani-

mal possessed of rare qualities, the temperament, if ugly, may be so changed that his life

and usefulness may continue, while otherwise, it would be necessary to send him to the
block. Now do not mistake that I am recommending breeding from ill dispositioned,

for there are even some exceptions, granting that dehorning afi"ect3 markedly the disposi-

tion. Some cry out against dehorning bulls that afterwards they may become very quiet
and take on more than a normal quantity of fat, thus becoming impotent. This is not
likely to occur. If there should be any danger of it, avoid such by proper changes of
food and if necessary resort to the tread power or some form of work.
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In dehorning milch cows, the tendency is to afiect favorably their temperament,

resulting in an increase of milk in proportion to the food fed. It is necessary that quiet-

ness should exist among dairy stock in order to obtain the very best results. The same

rule will apply in the case of beef animals where a rapid production of flesh is desired.

This being the case, then it must necessarily follow that dehorning is advantageous.

Where animals are allowed to come in contact with one another, their attitude to each

other must have some effect on the success of the object aimed ab. If the animals are

kept in a state of excitement and fear, it certainly must follow that a portion of the food

given to them will not fulfil the office intended.

Then again when the beeves are ready for the market, they are in much better con-

dition having whole hides and unbruised flesh, both of which sell more promptly and at

much better prices, while the cost of transportation of the live animals is much less

because a larger number can be packed in each car.

Having touched on a few of the advantages connected with dehorning we will pro-

ceed to discuss the time, manner, etc., of opt^ration. Some are led to look on this opera

tion with horror more from want of an accurate knowledge of the structure and anatomy

of the animal than from real sympathy, believing that the horn structures are exceedingly

sensitive and closely related to the brain. It is true that they do possess a certain

degree of sensitiveness, but not to the degree which some imagine who talk of " cruelty

in cutting through the exquisitely sensitive marrow of the horn core." Now it may be-

affirmed safely that sound adult horned cattle have normally hollow horns, but that this,

is not caused by disease and that there is no disease properly so called. And in regard

to their nearness to the brain and connection with it, a study of anatomy will show that

it is not as intimate as many suppose. For instance a belt three inches broad including

the whole top of the head would not include the brain. So the horn posesses no great

degree of sensitiveness being intended for great exposure or hard usage and violent blows.

There are two modes of dehorning, a chemical and a surgical. The agents used in

the former are caustic, alkalies and mineral acids, in the latter tbe knife and saw. in addi-

tion to which the Americans have added two other instruments invented for the purpose

and advertised in their agricultural papers.

The saw to be used should not be very long nor weak. One with a reinforced back

such as tenon saws have is preferable. The work should be performed with rapid long

strokes A punch or gouge should not be used in operating on young calves.

We consider the proper time to dehorn is when the animals are young. On the

head of the calf is a small button-like hairless spot which is movable. After a few weeks,

a small tubercle may be felt under the skin resulting from the absorption within, extend-

inc the frontal sinus, the deposit taking place just beneath the skin, thus forming a horn

core. Using a small knife, remove this tubercle along with a border of one quarter of an

inch of hair-covered skin and the work is done.

There is little loss of blood, the periosteum, which secretes the tubercle, and the por-

tion of skin which secretes the horn, are removed with little pain to the calf and it is

well in a few days. The operation on older cattle is more difficult. However, it may be

performed on cattle of any age with little danger or injury. The severance may be made

at any distance from the skin, but as a rule the nearer the head the better. In this case there

is some danger from hemorrhage, proceeding from an artery situated at that part of the

horn near the ear. Consequently plugging the sinus in the centre of the horn stub would

be useless, but a solution of persulphate of iron thrown into the artery or introduced with a.

pointed instrument instantly forms a clot, checking .the flow of blood. Or a bandage tightly

applied around the head above the ears pressing on the arteries would suffice.

Regarding the appliances used to hold the animals. Calves may be held by two or

three assistants, allowing the calf to remain in a natural position or by placing it on its

side on a suitable platform. It is not deemed advisable to cast older animals, violent

struggling usually occurs with much waste of time. A narrow stall with very little labor

can easily be arranged for the purpose, in which the animal may be secured by a bar

across the loin or hips, another behind the quarters, one touching the thigh and belly and

one against the breast. The body now being rendered immovable, secure the head to a.

strong post in front, after which the operation may be easily and speedily performed,

116



5(5 Victoria. Sessional Papers (Xo. 84). A. 1893

Of the chemicals used, caustic potash is probably the most common and mav be used
•as follows : As soon as the buds of the horns appear in a calf or can be found, secure an
ordinary stick of fresh caustic potash. After moistening the horn buds with water, rub
the exposed horn with the end of the stick of potash. It requires but a slight applica-

tion to kill the young horn and causes very little pain.

Now is not the stockman justified in dehorning cattle both from a personal and
financial standpoint ? And may we not add, that he should be from a merciful view of

the subject. The horns of the stronger are a terror to the weaker an-'mals which are

deterred from food, drink and rest
;
persecuted, gored,'^bruised, excited in a tyrannical cruel

manner, appealing powerfully to the merciful owner for relief. " For the righteous man
regardeth the life of his beast."

The subject of dehorning has become a very important one in many parts of Ontario,

and is attracting much attention, aeven to the extent that where its propriety was dis-

puted, the Government appointed Commission to examine into the matter carefully.

The conclusion which they arrived at was that it is justifiable, and that the advantages
to be derived from it are numerous and important. And now that no obstacle "lies in the

way may we not safely predict that in a few years dehorning will have become a common
practice in Canada,

TIDINESS ON THE FARM.

BY C. U. HOLMES, SELKIRK.

It is generally conceded that the present conditions, habits, customs and appearances
•on the farm are not favorable to the growth of an agriculture loving race. They are

likewise not creditable to Canada as an agricultural country. I am speaking principally

with regard to outward appearances. I don't need to mention the great question which
ought to agitate the minds of all men in our country from the schoolboy to the statesman.

It is the disposition on the part of every one to flee from agriculture as from a raging
pestilence. Horace Greeley in one of his celebrated lectures on farming, said :

" I perceive

that the present conditions on the farm have driven many an American boy away from
it and I glory in the fact."

Men, and boys especially, are creatures of influence. We are largely moved by
what is brought to bear upon us. "We form our opinions of things and persons by their

general effect upon us, and just so surely as we neglect this principle just so surely will

somebody or something be sacrificed.

In setting out to discuss the subject of tidiness on the farm let me ask the questions.

Why should the farmer keep his farm tidy ? What features must be observed in keep-

ing his farm tidy 1

In answer to the first question I need scarcely say that it will enhance the value of

his property. Good, well kept, tidy, well situated, well planned farms, are always in

demand at gocd prices, let the state of agriculture be as it will. It will be a source of

satisfaction to the farmer himself. " A thing of beauty is a joy forever." It will have an
educative influence upon his family and neighbors. The farmer may in this way be
accomplishing a work so great and so far reaching as to cause the angels to wonder. It

will create a bond between the boy and the farm.

In answer to the second question I propose to treat of a few of the leading features

which the farmer must observe in keeping his farm tidy and under this head shall first

deal with the subject of building. In selecting a building spot the general effect of the
location upon the whole farm should be considered, as well as the suitability in other
respects. The merchant displays his goods in the most catchy manner ; the farmer
should select his building spot for effect.

Then the style of house must next be considered. There seems to be a disposition

on the part of the farmer to adhere to the style of house building in vogue in the days
of their great grandfathers, oblivious of the fact that architecture has undergone a com-
plete revolution during the last quarter of a century. Why should not the farmer live in

as tasty a dwelling as anyone else ? Taste does not imply expense. A neat modern
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style of house will cost no more than the tarn-like structure so common on Canadian
farms. It should be so planned as to be easily heated, cosy and comfortable. I pity

the farmer who has to live in the kitchen and who has not a lounge he may cast himself
upon while he rests and calmly meditates. Then the Home. Oh, sicred name ! Mother
of every uplifting influence. Cleanliness and beauty should guide the housewife's every^

action and a collection of books, however small, should be a leading feature in every
farmer's home. Don't forget that books were made for use, and that rooms are made to

live in, not to be shut up during the week to be opened on Sundays.
Every farm should have a well kept lawn and flower garden. It costs little work

and less money, and will be a source of joy to all. He should aim to increase his selec-

tions of flowers and not be satisfied with the ordinary kinds. It is novelty and change
that give interest to any pursuit. Then the fence around the lawn should be tasty

selected with a view to effect as well as use. The handy farmer could make such things

as this during the winter. Every farmer, and indeed every one, to succeed must learn ta

be handy and adapt himself to circumstances.

No lawn is complete without well kept ornamental trees, and variety and novelty in

this respect will also lead to interest. As to the wood pile, there should be none. Any
farmer can construct a woodshed.

In the matter of barn building, I think the present style might be wonderfully^

improved, especially in the line of greater convenience in feeding and stowing away grain,

as well as in appearance. Why should we adhere to the systems of a century ago?

Stables should be so arranged as to render feeding possible with the least amount of

labor and loss ; fodder should not cover the floor and yard. In building it seems to me
the custom is to put up the frame and do the planning afterwards. I would suggest a
reversal of this. The old fashioned shed with the three openings in front is an ana-

chronism, which has been responsible for many a shivering and injured brute, wherein the

monarchs of the yard chewed the cud at ease. Why not make stables of it, and save
feed and give comfort to your animals?

The silo is a very important feature in the farm buildings, without which no barn is

complete. It is surprising the few there are in this section, and is probably owing to the

fact that stock raising is not very extensively practised. Acknowledging this fact, it

would pay every farmer with an average stock to put one in his building, that is if he
makes use of it after it is there. A silo might be very cheaply built, and should be so

arranged that fodder may be easily got to the animals to be fed. The nearer it

approaches a square the less material will be required to build it and the more space-

obtained. Either rye or corn make a good silage. Both of these, I believe, can be
grown very successfully here. It is now considered preferable to cut the corn before

putting it in the silo. The corn in the silo should be tramped and spread to secure

evenness in settling and uniformity in quality. It make a good cheap food in conjunction

with a little hay for young and fattening cattle, milch cows, colts, brood mares and
sheep.

The driving house should have a separate place for rigs so that when you drive out

your vehicles are not covered with hay seeds, suggesting your occupation. All buildings

should be painted. Cheap paints can now be obtained and put on by the farmer him-
self when farm work is not pressing.

One thing I have noticed in connection with farming is the lack of the appearance
of permanency, suggesting the Micawber-like intention of only remaining at the business

until something else turns up. The farmer seems to do things just for the present.

In the matter of stock there can be no real interest in or attachment to an animal
unless he be well groomed, well fed and handsome. Cattle as well as horses should be

groomed. This well benefit the animal as well as please yourself. Make manure in the
stables. Let the animals be well bedded and clean.

Dairying in winter is unpleasant to the farmer on account of the stables, etc., being
untidy, while straw may be going to waste in the yard. Let the stable be so arranged
so that little will fall away from animals.
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I believe there is no other drain upon the farmer's pocket so heavy and constant

as the expenditure for implements. This is largely due to carelessness in housing and

repairing. The old adage, " a stitch in time saves nine " is worthy of consideration. Let

all implements be kept painted and in good repair that whether the farmer goes to the

field or drives to market his rigs and implements may be a source of pride to him.

The zig-zag fence must soon take its departure, for it is an unsightly affair, detract-

ing greatly from the general appearance of the farm. The wire fence is dangerous

and not very effective. The rail fence is constantly needing repairs. The hedge fence

is ornamental and eflfective, and possesses the advantage of permanency. Almost every

farmer could afford to build 40 rods or so per year, and thus by easy stages fence and

beautify his property. Every field should have a gate ; not the heavy board

structure so often seen, but a light, strong structure of knitted wire, etc., on a wooden

frame. This could be made by the farmer in the winter instead of toasting his toes

on the stove at the village store. Fences should always be kept in good repair.

This takes work. Yes, the zig-zag does, but I would discard that at once. There are

many forms of straight rail fences that answer the purpose of the zig-zag and do not

detract as much from the appearance of the place.

Don't plant your orchard in front of the house. The house is the leading feature

on the farm and should not be obscured. Plant trees in regular order, and keep them

well trimmed ; a day's work will trim a large number of trees. Plant nothing but choice

fruit, and plant a variety. Don't be afraid of wasting your land when setting out trees

and crowd them. It is claimed by those of experience to be the most profitable source

of income on the farm. Why neglect it ]

A farm infested with weeds is abominable. It is certainly impossible to keep a

farm entirely clean from these things, especially when we have neighbors who are a little

more careless about their destruction than we are ourselves. Do not misunderstand me
by thinking I consider it impossible to destroy weeds ; on the other hand I would have

you believe that there is no weed growing but may be eradicated. The grounds that

I take for stating that it is impossible to keep the farm entirely clear from weeds is that

there are so many weeds the seeds of which are attached to a downy substance and are

thus carried by the wind to light as probably on our farm as on our neighbor's from

whence they came. Another conveyance by which the weeds are transported are the

ditches which run from our neighbor's farm through our own and unless we get our

neighbor to join with us in their destruction those fields can never be cleaned. "Weed

eradication requires very careful watching, for just when you think you have them

mastered they may spring up as bad or worse than before. For instance, supposing we

were to run short of grass seed this spring, it would be necessary for us to go and pur-

chase such seed as we required for our spring seeding. The seed that we buy is full of

weed seed. We sow it on our land, but much to our discouragement there is a crop of

weeds instead of grass. A lesson that we can learn from this is : Use careful judgment

in all the seed we sow, particularly if it be purchased seed, and a way to overcome the

difficulty is to join with three or four of our neighbors who are responsible men to make

sure that we are never short of any seed when it is required. I have chosen four

different weeds that I think are the most troublesome in this section, and will endeavor

to give you a simple but efiective mode of destroying them.

At the head of the list is the Canada thistle, which, although one of the most

dreaded of our weeds is not the most diflSiculty to destroy. The great secret in the

thistle eradication is to never allow it to be far above ground at a time as their breath-

ing power is in this way destroyed. The principal modes of destroying the thistle are :

(1) By means of the bare fallow; (2) by means of a bare fallow in conjunction with

a green crop
; (3) by means of a heavy crop of clover.

With the bare fallow, the procedure would be as follows : Plow shallow early in

autumn, turning under all the portion above ground without disturbing the horizontal

roots. Plow again shallow in spring before the young plants are far above ground.

During the remainder of the season use some form of cultivation that will cut off all the

plants as often as may be necessary. Buckwheat is the principal ci-op grown in conjunc-
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tion with the bare fallow in destroying thistles. The advantage of this method consists

largely in the fertility which is thus brought to the land, and in the impro'vement of its

texture. Two crops of buckwheat may thus be grown in a single season.

Wild mustard is one of the most difficult weeds to eradicate, owing to the enormous
number of seeds it produces and to their extraordinary vitality. Four things require

.careful attention in conflict with this weed :

(1) Cultivate so as to start the young plants as often as possible.

(2) The efFoits to destroy them are best made early in the season, though much may
be done also in autumn.

(3) Allow none of the seeds to mature.

(4) Drop spring crops out of the rotation as far as possible.

The principal modes of destroying wild mustard are :

(a) By means of bare fallow followed by a hoed crop.

(b) By means of a rotation consisting of the bare fallow, winter wheat, hay and a

hoed crop.

By the first method, plow, cultivate and harrow as frequently as necessary during
the season and the autumn preceding. Keep the seeds from ripening during the season of

the hoed crop and cultivate as frequently as possible.

By the second method, cultivate as in the first instance and sow grass on the wheat
either in autumn or the following spring—when the plants are well subdued ; hand-pulling

must be resorted to as long as necessary.

Pigeon weed is an annual with a red root which is troublesome on autumn sown
grains, meadows and pastures. It prefers light soils and is propagated by being conveyed
in winter wheat for seed and by birds. The modes of destroying it are : Drop winter

wheat and rye out of the rotation for a time. Cultivate hoed crops as frequently as

possible. Give careful attention to autumn cultivation in the infested tields after the

grain is harvested. Invariably follow the roots crops with a spring crop sown to grass.

Pull out any plants found in the meadow, pastures or autumn grains. Use much care in

purchase of winter wheat intended for seed, also of the seed of mammoth and alsike

clover. Use the bare fallow where the soil is not suitable for growing rape.

Rag weed is late in its habits of growth, the seeds not usually ripening before the

latter part of July and on until the time of fruit. It will grow in any soil, but is very

partial to loams which are rich in humus. It is propagated in the seed of common clover,

in the excrement of animals, by means of watercourses in time of high water and through
the agencies of birds. The remedies are : Drop late grain crops and the common clover

as far as possible out of the rotation
;
give careful attention to autumn cultivation in the

grain tields and also in the meadows and pastures which are to be plowed. When hoed

crops are to he cultivated, have them kept clean of rag weed late in the season. In
newly sown meadows the mower may be run over the fields before the seeds ripen in

autumn. Pull out any stray plants in tields not otherwise cultivated.

THE IMPROVING OF WORN SOILS.

BY J. H. BEST, BALMORAL.

The subject I thought of writing a few ideas upon is the improving of worn or over-

cropped soils. I do not mean to say worn out soils, for I am pleased to notice that there

is not much of that kind of land in this locality. In most of the soils of this kind, the

plant food is not available or soluble ; therefore for all practical purposes it is the same
as if it were i-eally exhausted ; but the skilful management of the farm can bring it back
in part, if not in full, to its original fertility. The whole art of agriculture depends
greatly upon this skill of keeping up the fertility of the land, and at the same time raising

good crops. A worn-out soil is scarcely worth the trouble and expense of reclaiming or

improving. Different soils require different management. Heavy clay soils that are

inclined to hold the water obstinately, caused by long cultivation, require draining, for
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air and water cannot occupy the same space at the same time ; and it is necessary to have

the air to circulate through the soil, as it receives a great portion of its fertility from that

source, by bringing the organic matter that is left in the soil in such a shape as to be use-

ful to the growth of the plant.

It is true that a sufficient quantity of organic matter applied in the form of manure
or clover, corn or any other green crop—even a crop of Canada thistles plowed under

—

may immediately improve it ; but without draining, a great portion of this is wasted.

Therefore, for this class of soils just described, draining appears to be the first process of

making a worn soil fertile. Light or sandy soils do not require the draining. The prin-

cipal object of the farmer is to keep the strength of the fertilizers close to the root of the

plant. Land plaster applied to the young plant of either clover or barley is found to

greatly increase its growth, and when grass or clover can be grown successfully, the

foundation is laid for improving the fertility of the soil. It takes nothing but what it

returns with interest, in the shape of decaying roots and leaves ; and when a field gives

good grass, it will give anything after that if it is well treated.

I might say I have had some experience in clay soils that have been over-cropped or

worn. The farm that I am living on was rented for fifteen years in succession previous

to my going on it, and it was at a time when wheat could be grown without as much
preparation as at the present time, frequently one crop following another. The price at

that time was good, which made the tenant feel like getting the wheat no matter how it

was got; hence the cause of over-cropping. And to give you some idea of the state of

the soil at that time, I might say that my first threshing did not amount to four dollars.

Four dollars was the price for the set, consequently I gave the thresher the four dollars.

What made the matter worse was, I did not get any fall plowing done, and the spring

was very wet, and what was done then was not well done. Then the summerset in very

dry, and locked up the fertility that would have been available. The dairy business has

been the secret to the success that has followed, and I have found it the most profitable for

this kind of work. Nothing goes out but the butter, and the greater part of what com-

poses that is indirectly drawn from the air. The soil retains and increases its fertility

with the manure that is put back on the land, and what the butter is sold for is clear

gain.

Cheese-making and stock-raising may come next to increase fertility of the soil ; but

unless the whey in cheese-making is brought back and fed on the farm, it is not as good
as the butter business. Butter is the only product of the farm that does not deplete the

soil. There is no other system that will increase run-down land more quickly,

cheaply, or profitably than butter-making, for there is a profit from the first—the

inexhaustible atmosphere producing the largest portion of the fertility. The clover

plant is the main one of the grass plants to assist as food for dairy stock, and is

likewise the best plant for enriching the soil.

Scientific men have estimated that an acre of clover roots is equal in value to

eight hundred pounds of high grade ammoniated phosphate, and that it contains

nitrogen, potash and phosphoric acid to the value of about eighteen dollars, com-
pared with artificial manures purchased with a like sum, and this is mostly pro-

cured from the subsoil through the agency of the clover. The sod as well as

the plant, plowed under, makes an excellent preparation for almost any crop. It

will stand drouth better than any other forage plant except corn ; sfiid when cut at

the proper time and rightly cured, makes the best hay known for butter cows. The
manure from cows kept on clover is of far more value than when timothy is fed.

Under ordinary management clover will mostly disappear in two years, hence the

necessity of sowing fresh seeds often. A great many successful farmers attribute

their gain to the growing of large crops of clover. There is no plant that will

assist in restoring worn soils in so many different ways as the clover plant. Clover

and grass shade the soil, retain the moisture in dry weather and render it porous,

while filling in vegetable matter. Plants vary in power to appropriate food. Clover

has a high power to gather nitrogen, while wheat has a low power ; therefore clover

is an excellent crop to precede wheat or barley. Wheat grows mostly in cool wea-
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ther when nitrogen is slow of coming in, or is almost dormant ; hence the soil for

wheat must be rich in nitrogen. On the other hand, corn grows wholly in warm wea-
ther, therefore needs less nitrogen to make a crop. The comparison might be carried on
a little further to,show that plants have their favorites in plant food. Take wheat, for

instance. A quantity that will take 1^ lb. of potash requires 3^ lb. of phosphoric acid,

and potatoes that require 3;^ lb. of potash to 1| lb. of phosphoric acid. This proves con-
clusively that the farmer should know the nature and quality of his soil, in order to
know what kind of seed to sow or plant. The one requires just opposite to what the

other does ; so that land that is deficient in potash is not suitable for potatoes.

Reckless farming in time depletes the soil below the point of profitable production ;.

but that does not say that it is entirely worn out—only that the proper means have not
been taken to bring the good qualities that are left to the front for future usefulness.

The action of the frost on the soil, when exposed to it, has a tendency to increase its fer-

tility by placing it in a position to become plant food. The stubborn clay soils have
become quite mellow through its action of unlocking the fertilizers that it contained.

Frequent plowing and cultivating of the soil in dry weather, and exposing it to the
sun and atmosphere will improve its condition, but must not be left for the heavy rains

to wash out what was gained, and the sooner it is seeded again the better it will be for

the land. Plants take food only in soluble or gaseous forms, and it is a wise arrange-

ment that soil does not dissolve as freely as sugar or salt, or one soaking rain would ruin

the land. Grasses are conservers of the soil, and prevent washing and bleaching. In
conclusion I might say of the different plans just mentioned for improving the soil, there is

none I would prefer to that of growing plenty of clover, with thorough draining ; and
give the dairy cows a chance at the clover.

PROFITS IN FARMING.

BY S. G. KITCHEN, ST. GEORGE.

I wish the Committee had given me something easier to talk or write upon than
profits in farming—so much depends upon the farm as well as upon the farmer. You
know the wide difference even upon different fields of the same farm. The one field of

even soil, all of it fertile and no wet or waste places, yields a handsome profit ; whereas
the adjoining one, with an acre or two wet and unprdductive, is worked at a loss. There
is also the lucky farmer, who has a large number of acres of that particular crop when
the market for it is booming.

Now, one object of this paper, is to point out in the first place the difference between
good and poor land. The farm or field that produces the extra ten bushels per acre is

cheaper at $100 per acre than the other as a gift. The ten bushels of barley is worth,

say, $5, or the extra ten of wheat worth this year say $6.50, and it is this year's

crops and prices we purpose discussing and no other. This extra $5 or 66 represents a
fair rental for land worth $100 per acre. So you see it does not require much wit in a
financier to cause him to look out when buying or leasing land to get nothing but the

best lands to till. And, too, the farmer had better trust to mental vigor than luck or
unremitting physical labor.

I never did think it profitable for a farmer to kill himself with hard manual labor.

One year after another brings its changes of condition that require the closest study and
good judgment. Nowadays the man who makes farming a success is he who gives it his.

undivided attention and conducts his business in an economical and business-like way.

The possibilities of the farm none of us, to my mind, has or ever will reach, although all

could have done better if we had &tudied our business as we should, or even had given it

that attention and study that successful men in other pursuits have given. The merchant
or professional man who is away from his business even one day in the week, or even

one or two liours of every day, Avill soon go to the wall. How, then, can farmers leave

perhaps $2,000 worth of live stock to hired help and not suffer loss 1 The farmer who is
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not in his stable durina; the feeding hours of, I might say, seven days of the week, •will

have his profits turned into losses nine times out of ten. The farmer, even this year,

said to be the most unprofitable that any of us has ever seen, should be able to pay his

rent, or if owner, be able to place money equivalent to a fair rental to the credit side of

his account. It is true wheat in our time has never been sold at 65 cts. per bushel as

this year ; but properly tilled wheat fields have averaged easily 30 bushels per acre.

This means, say, in round numbers, §20 per acre. Now whit did it cost you to grow
that wheat ? All good farmers are agreed that we should not lose the use of land two
years for wheat, as formerly, in the old days of summer fallowing. Wheat is sown upon
meadow land or after a summer crop, consequently one year's rental is all we can charge

to the farm, say $4 per acre; plowing will cost $1.50 per acre; rolling and four culti-

vatings, $1.25 ; seed, $1 ; drilling, 25 cents ; harvesting and housing, .$1.50 ; threshing,

$1 ; marketing, 50 cents ; total, $11 per acre. Your barley averaged this year 30 bushels

per acre at 45 cents per bushel, or $13.50 per acre, costing you to grow .$10 per acre.

Then upon your 100 acre farm you no doubt grew where these two are the only grain

crops, 25 acres of wheat and 25 of barley. Your wheat account then stands thus : 25

acres at $20 per acre, $500 ; 25 acres at $11 per acre, $275, leaving balance $225 credited

to farmer for superintendence. Barley account, 25 acres at $13.50 per acre, $338 ; cost

of production, 25 acres at $10 per acre, $250, leaving .$88 profit.

We have now dealt with 50 acres of the 100. Allowing 10 acres of timber and
uncultivated land, you have still 40 acres to hear from, which should be used to pro-

duce food for stock. Divided into say 10 acres hoed crop, 15 acres hay and 15 for pas-

ture, your 10 acres of hoed crop will cost you $20 per acre, or $200
;
your 15 acres of

hay costs $6 per acre when in the barn, or $90. At a rent of $4 per acre $60 would be

the cost of 15 acres of pasture field. The total cost of the 40 acres would therefore be

$350. What do we realize from these crops 1 They will feed 20 cows, and the working
horses, which should only be three in number. These cows will bring in a return of

$800. Enough roots and corn can be spared, together with the skim-milk, etc., to produce
pork worth $200, making a total income from stock of .$1,000. This, less cost of pro-

duction, $350, leaving a balance of profit of $650. To this add pi'ofit on wheat, 8225,

and on barley, $88, and it makes a total profit on all crops of $968. Deduct 8125 for

interest on investment, and $38 for taxes, fences and insurance of stock and implements,
and $700 remains. Or in other words, the farmer receives $700 salary per year for man-
aging 100 acre farm based upon this year's crops and prices. I say, then, if I am cor-

rect in the fact that it costs $11 to grow an acre of wheat, and you have 30 bushels per

acre, that $10 will produce $13.50 worth of barley, and that 40 acres will keep 20 cows,

together with straw from grain crops, and that the income from each is $40 per year, and
the pork sold is worth .$200, I certainly am right in my deduction that the farmer gets

$700 per year for superintendence of 100 acres of land, with the substantial perquisites

of garden, orchard and poultry, which go a good way towards the support of his family.

Of course the farmer has earned fair wage by manual labor aside from this—a portion of

which labor should off-set the labor of milking, the only work I have not already

accounted for.

PACKING AND SHIPPING APPLES.

BY JUDSON ROSEBRUGH, ST. GEORGE.

In asking me for this paper I have taken it for granted that you wish me to state

what I have seen and heard in England concerning our apple trade, and how we can dis-

pose of our fruit to the best advantage, but as this has been my first lesson I feel more
anxious to learn than teach.

In this section of the country the flour barrel only has been used for carrying apples,

and if we continue to use it we must pay more attention to its construction. It is the
general opinion that anything in the shape of a barrel will do for apples, but this is a
great mistake. The hoops will all be loose on a barrel made from green timber when it

reaches England, and nothing but well seasoned material should be used. The bulge
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hoops should be heavier and better nailed, as I found in taking them apart that they had
sprung nearly half an inch ; some barrel-makers put a brass wire around each hoop, which
is a great improvement. But a smaller package than the barrel is being called for,

especially for the Christmas trade. A number of half barrels were used last

season with good results. What is wanted is a package that will hold about one bushel
or one bushel and one-half and will look to hold all it does ; it should also be neatly made
as much will depend on appearance. Before the apples are put in the bulge hoops should
be driven down solid and well nailed. This should be attended to as many slacks are

caused by these hoops coming loose while rolling the barrels.

To have apples appear well when they reach the market they should hang on the
trees until they are well colored ; some of our winter apples were in England before they
should have been taken from the trees the past season. Grade all apples with respect to

size, the smaller have a better appearance by themselves than when mixed with the larger

ones, the same quality throughout cannot be too strongly urged.

To pack apples for the English market requires the greatest care if we intend to get

a paying price for them, but it we will be satisfied to take a low price all we require is to

put them up in poor shape. John Bull is willing to pay a good price if we can give him
what he wants. The reason we should send nothing but good fruit is because they grow
poor stuff there, and it retails there for less than the freight and barrel cost us. I do not
think I am estimating too high^ when I say that if one-quarter of the apples that went
to England had been culled out and evaporated or fed to the pigs and the remaining
three-quarters put in the best shape possible we would have had more money coming
into the country for our apples ; and, what is of more value to us, we would have saved
our reputation which we have had in the past years for having the best apples that came
nto the English maiket.

As all growers wish to dispose of the poorer class of apples I would like to say a word
for the evaporator. One barrel of Baldwins or russets will make at least twenty-one
pounds of first class evaporated stock, which are now quoted at 9 to 9^ cents per lb.

But supposing we take it at 9 cents, it will bring us $1.89 cents. Then from this we will

have 13 lb. of skins and cores that are quoted at IJ to 2 cents per lb. If we take it at

1^ cents it will bring us 19^ cents, making a total of $2.08| cents per barrel.

It is estimated by some large growers that they can take the apples from the orchard,

evaporate them, put them in the fifty pound boxes cheaper than they can take them from
the trees and barrel them. It would certainly be a good thing for this section if more of

the poorer class of our apples could be evaporated, or made into jelly or jam. A great

many of our apples were scabby and spotted this year, and if I was ever surprised it was
when I saw some of these apples opened in Liverpool. It was those with the black spot

under the skin that have done the most damage. These were covered with mildew over

the spot and when that was brushed off I found the full size of the spot decayed.

All apples for shipping should be carefully hand picked, and unless there is a good

sod with plenty of grass they should be piled on straw. Then the fish-worms cannot

take dirt up through the pile. Never cover the piles with straw ; corn-stalks bound in

sheaves are much better. But a yet much better plan is to put them inside out of the rain.

This can be done very easily by putting them in the barrels as they come from the trees

and hauling them in each evening. Then they can be selected and packed in bad weather.

An experienced dealer told me that he could tell immediately on opening a barrel of

apples if it had been put inside before being packed or not. After seeing a few barrels

opened that had been packed while they were wet, I will never put them up wet again if

I can avoid it, as they look very mussy and dirty when opened. Most dealers prefer to

have two rows faced inside of one. If this is done no bad colored apples will show when
the barrel is opened. Do not pick out the very largest for facing, but a good average

and nice clean fruit. The same quality throughoiit cannot be too strongly urged.

I noticed in the auction market in Liverpool as soon as Boston apples were put up
the shout would go round the room, "Dump them out," as they were afraid of trickery. [

had the pleasure of hearing Prof. Robertson address a meeting of the Liverpool Provision

Trade Association, and he told them the Canadians had the knack of putting small apples

on top of the barrel, but there have been a few exceptions the past season. Shake the
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barrel after each basket and finish up with stems up and round up a little toward the
centre. All barrels should be branded with a special mark for the quality of fruit it con-
tains, and full instructions given to the seller to get the best results. When i contra-'-ted

with the steamship company for the carrying of my apples I was to have careful handling
and cool storage, but when I reached Montreal they were taking them from the drays
and letting them run down an incline about twenty feet, when they struck the bottom
some of them would bounce nearly four feet high. I told them they were damaging the
fruit but they would not lis^ten to me, I then went to the manager and he came and made
them let the barrels slide down lengthwise. They could do it nearly as fast and not hurt
the apples in the least. After we got started from Montreal the captain had canvas put
over the ventilators and when they were not taken off for a day or two I asked him his

reason for covering them up. He told me it was to keep the wet and cold from the apples,

I assured him that the wet and cold would do no damage, and at my request he removed
the canvas and set the fans running which brought the temperature down several degrees
in twenty-four hours. •

When our apples reach Liverpool it has generally been the custom to put them up
to sell by auction. This is all right when there is a good demand and plenty of buyers,

but when the market is glutted as it was the past season they are sacrificed at a great

loss to the shipper, while in the towns and villages not fifty miles away there is a good
demand for that very fruit.

Some of our shippers must have lost immense sums of money the past season. 1 saw
very fair apples from this part sold on the auction at from 7 to 11 shillings per barrel,

and some inferior from 4 to 7 shillings. The Imperial Produce Company of Toronto are

on the right track. They have their agents in Liverpool to look after the fruit when it

arrives, and the Liverpool agents have agencies established at different points, and when
the apples arrive they can send to each man what he requires and receive much better

prices for them, as to a certain extent they avoid the gluts.

One day while looking around Covent Garden market I could not help but notice

the great diflference in price ; some very fair apples were selling at nine shillings, while
those that had been carefully selected and packed were selling at thirty shillings for

choice varieties. I am sorry to have to come home and report that we have sent thous-

ands of barrels there last year that never should have seen that market. If we wish to

gain their trade we must put our fruit up in the most attractive form possible. Prof.

Robertson has the thing in a nutshell when speaking of our trade with England when
he said it was like the girls, a little coy and needed a little coaxing always ; and if I were
to add anything to that saying it would only be that there are a good many boys after

the girls and if we wish to win their trade we will have to keep our eyes open. Apples
are coming into England from every quarter. There is scarcely a nation on the face of the
earth that has apples to export but what is courting the trade of that country. Australia
is doing a large trade, and Cape Colony is working up a trade there, besides the large
shipments that come from the continent of Europe.

In conclusion, I will say that it should be the wish of every Canadian that when
another year comes around we will have a different record to show, and that in the future
any barrel of apples that is branded Canadian will bring the highest price of any apples
that go into the English market. Then we will be able to sell to men who, if we trive

them the fruit as they want it ; will not question the price.

HINTS ON BREEDING, AND HYGIENE OF PREGNANT ANIMALS.

BY S. E. BOULTEE, V.S., NORWICH.

A volume of itself would be required to do justice to a subject possessing so many
features of interest and importance as the effects of breeding on our different classes of
animals. Our observations on it, therefore, will necessarily be brief and of a general
nature. That breeding has a considerable influence on the value of our different classes

of animals will be readily admitted ; and the great attention which has been given to this
subject by breeders during the last twenty years has been rewarded with the most suc-
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cessful results. Frequently we hear it said that there is a deterioration of the horse

of to day as compared with those of past generations. Such, we are happy to state, is

not the case. We fully believe that never in the history of Canada, or even the world,

did we possess such a number of valuable animals of every class as at the present

time.

The general axiom laid down is that " like will produce like," and that the progeny

will inherit the general or mingled qualities of the parents. This fact should not only

be taken into consideration with regard to the general conformation, temper, etc., of

the animal, but also in regard to the transmission of disease. That disease is transmis-

sible from the parents to the offspring there cannot be a doubt ; and such is the heredi-

tary nature of certain diseases, that, although they may not show themselves in the

immediate progeny, they frequently do so in the next or even more distant generations.

Hence the necessity of a thorough knowledge of both sire and dam. One of the first

principles we would therefore impress upon the breeders of all animals, and the horse

in particular, is that both parents should be free ffom disease. There is abundant proof

that blindness, roaring, side-bones, ring-bones, spavins, navicular disease, and a number
of others, have been bequeathed to the ofispring of both sire and dam. Nor is this

all, for although the freedom from disease of some particulai organ on the part of one of

the parents may counteract, and to a certain extent obliterate a palpable defect in that

organ in the other, there will still remain a peculiar weakness, or tendency in the part,

which requires but some slight exciting cause to bring about its full development.

There cannot be a doubt that the employment of such animals for breeding purposes is

calculated to produce the greatest evil amongst all classes of animals, and the best course

that can be adopted, is to consign the sires to an operation, and use such dams for

work on the farm, and thus prevent the sjjread of their deleterious influence. Peculiar-

ity of form and constitution will also be inherited. This is a most important but often

neglected consideration ; for however desirable or even perfect may have been the con-

formation of the sire, every good point may be neutralized, or lost by the defective

structure of the dam. The essential points should be good in both parents, or some
minor defect in either be met and got rid of by some excellency in that particular

point in the other. The unskilful or careless breeder too often so badly pairs the ani-

mals that the good points of each are almost lost, the delects of both increased, and the

progeny far inferior to either sire or dam. It may perhaps be justly atiirmed that there

IS more difficulty in selecting a good dam to breed from than a good sire, because she

should possess somewhat opposite qualities. Her carcase should be long, in order to

give room for the growth of the foetus, and yet with this there should be compactness

of form and shortness of legs. What can they expect whose practise it is to use worn-

out, spavined, foundered, and blemished mares, about which they fancy there has been

some good points, with all their variety of shapes to breed from. This is a lottery,

and in a lottery like this there may be now and then a prize, but there must be many
blanks.

As to the shape of the sire little that is satisfactory can be said. It must depend on

that of the dam, and the kind of animal wished to be bred. But if there is one point

absolutely essential, it is " compactness"—as much goodness and strength as possible con-

densed into a little space.

''^'^^^The system of crossing requires more judgment and experience than breeders usually

possess. The bad qualities of the cross are too often engrafted on progeny, and, once

engrafted there, are not, for many generations, eradicated. The good qualities of both

-are occasionally neutralized to a most mortifying degree. On the other hand it is the

fact, however some may deny it, that strict confinement to one breed, however valuable

or perfect, produces gradual deterioration. Crossing should be attempted, but with great

f;aution. The valuable points of the old breed should be retained, but varied or

improved by the introduction of some new and valuable quality, in the new, with refer-

ence to beauty, strength, or speed. A great deal more might be said on this subjecct of

breeding, but as the subject of hygiene is also very important, I will give to this Insti-

tute a few hints on that subject.
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The hygienic measures to be observed ia the management of animals during gestation

are, in general, those which should prevail always, irrespective of this condition. But
besides these general principles, there are a few particular precautions to be attended too,

in order that this period may be safely and successfully passed through, and these pre-

cautions are all the more necessary as the period of birth approaches.

Unlike the human female, pregnant animals do not require those careful, numerous,
and minute attentions so essential to their health and the welfare of their oflfspring ; indeed,

too much nursing and pampering by removing animals further from their natural con-

dition is unnecessary and likely to do more harm than good.

With those animals which are employed in labor, as the mare, it is well not to work
them severely, nor fatigue them much, and particularly as pregnancy is advanced ; and,

on the other hand, absolute repose is pernicious. Exercise is most beneficial, for the

most difficult cases of parturition generally occur among those animals to which this is

denied.

The pregnant mare will accomplish ordinary and accustomed work, particularly if

it be slow, without any harm, and perhaps with benefit, until the eighth or ninth
month, when more care must be observed ; but moderate exercise should always be
allowed up to the period of parturition. Harness is preferable to saddle work for preg-

nant mares ; and fast trotting, galloping, jumping, travelling over broken ground, or
severe and sudden exertions, injuries, or shocks of any kind, are to be avoided, in fact,

extremes should be guarded against. If the animal must be employed for riding, the
spurd should not be used, because of the sudden contraction of the abdominal muscles
which their application induces, may lead to abortion. Should the animal not be
employed at moderate work, then it ought to be regularly exercised, or turned into a
yard provided with shelter from inclement weather.

The food of pregnant animals is an important consideration. Animals in this con-

dition should be well fed. The appetite is generally increased, and there is a tendency
to fatten. This tendency should be guarded against, as it may prove troublesome, par-

ticularly if it is allowed to proceed to an extreme degree, when it may retard the
development of the foetus, induce abortion, cause difficult parturition, or give rise to

serious after consequences. This precaution is more to be observed in the second than
the first half of pregnancy, when the food should be plentiful, but not in excess, and
flesh more abundant than fat. The food should be of good quality, very nutritive, easy

of digestion and not likely to induce constipation. Indigestion should be carefully

guarded against and unaccustomed, hard, damp, bulky, mouldy, fermentable, or other-

wise hurtful, altered food should be avoided, as it is likely to produce injurious results.

Grazing on level pasture lands is favorable to pregnant animals as they take their own
«xercise and breathe a purer atmosphere than that of stables or sheds. But it must be
remembered that they should be protected from damp, fogs, cold rain and stormy
weather. If the herbage is not sufficiently abundant and nutritive, it should be supple-

mented by an additional allowance of food. The water should be pure and plentiful

at all times, as then the animal will drink only, moderate quantities and when necessary.

A point to be particularly attended to is not to allow pregnant animals to drink
very cold water, nor eat food at a low temperature. I have seen that the foetus is

-extremely susceptible to the action of cold, and abortion is by no means unusual through
the operation of this susceptibility. Frozen food, such as roots or grass covered with
white frost, should therefore be withheld from pregnant animals, as they are likely to

induce abortion, metritis and other serious accidents, either through their direct action

upon the foetus or indirectly througa the derangement they set up in the digestive appa-
latus. With regard to dwellings, the hygienic rules which should always be observed in

buildings in which animals are kept ought to be rigorously enforced with regard to

those in which pregnant animals are lodged. Cleanliness is, above all things, necessary
to be observed. All pregnant animals within a week or two of parturition should be
kept apart in a clean, well ventilated, loose box-stall, with plenty of litter, which should
be well shaken daily, and any decomposing portions removed and replaced by fresh ; no
heap of fermenting foeces should be allowed to remain during the day in the corner or
in any part of the stall.
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Stables, sheds and loose boxes should have wide doors to prevent injury to the dams
while passing through.

With stalls, the floor should be as level as possible, for if the inclination from
before to behind be at all marked, the weight of the gravid uterus is thrown backwards
and this may lead to abortion, prolapsus of the vagina, and even eversion of the uterus.

Should a case of abortion occur in a stable, among pregnant animals, the one which
has aborted ought to be removed at once and the place it occupied thoroughly cleansed

and disinfected, every trace of the accident being most scrupulously obliterated. Ani-
mals that indicate approaching abortion should be removed from the vicinity of other
pregnant animals and kept apart from them so long as there is any vaginal discharge,

the same precautions which must be adopted with regard to thorough disinfection and
cleansing, are likewise necessary here.

It is not advisable to have animals bring forth among others whose period of gesta-

tion has not arrived. As I have already remarked the animal a few days previous to

the act of parturition should have a roomy loose box well supplied with soft litter, and
when the act of parturition commences, it is rare indeed that anything requires to be-

done during, at least, the two first stages—those of preparation and dilatation of th&
OS uteri. Therefore the animal should be allowed perfect quietude, and if the light in the

stable is too strong, it may be partially excluded. A trustworthy person may remain
with it in order to avert accidents, but he should keep himself out of sight and meddle
with the animal as little as possible; unless something irregular or abnormal occurs-

during the act all should be left to nature. Sometimes there is as much wisdom shown
in remaining a spectator as in interfering at other times when circumstances require it.

Should anything abnormal occur, no unqualified person should venture to attempt deliv-

ering the animal himself, or to pull about the mother or fcetus, as this may only tend
to aggravate the accident and render relief more difiicult. The veterinary surgeon

should be sent for, as his knowledge and practised manipulative skill will, in thsr

majority of cases, bring the most complicated labor to a prompt and happy termination,

preserving the mother and often the produce. This appeal to the veterinarian is not

always made, however, until the owner, his servants and neighbors, or the empiric,

have done great damage and caused the loss of valuable time. Then he is sent for, but
now the case may be one of extreme difficulty or hopelessness from exhaustion or-

injury.

SMA3.L FRUITS.

BY J. R. HOWELL, MT. PLEASANT.

So much has been written, year after year, upon the subject that it seems almost

folly for me to try to add anything of interest or of value. I shall, therefore, make
my paper very brief, thus giving more time for some of the other questions we find on
the programme, for really the great question of the day is not as to how we can

grow more fruit, but how we can better handle, pack, transport and distribute what
fruit we already have the knowledge to grow.

Enrich the Land. One of the first and most important things that the small fruit

grower must learn is the value of fertilizers. For the best results in small fruit our

average land must be well fertilized. This is especially necessary where strawberries

are to be planted.

Thorough Cultivation. If I were asked what is the one great thing requisite for

success in the cultivation of small fruits I would say thorough cultivation. If fruit-

growers, and farmers especially, would tend less acres and cultivate much better, the

returns would be vastly increased in dollars and cents, and happiness as well.

Do Work at the Right Time. That there is a time for all things is but true

One man may expend as much labor as another on like crops with very different results,

the one doing things when they need to be done, the other when he gets round to the?
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work. Many things in the fruit business must be done at the proper time or not at all.

Often one day's work at just the right time is worth more than ten days' at a later date.

For this reason a fruit-grow^er should not try to get along without hiring extra help,

at certain seasons at least. If the work needs doing, and you cannot do it yourself,

hire it done, and the investment in labor m ly pay you 100 per cent, or more.

Strawberries. Plant early in the spring in fall prepared ground. Start the culti-

vator as soon as the ground is dry enouga and keep it running all the growing season.

The dryer it gets the better. Cover in the winter as soon as the ground is froz3n,

using about two loads of straw per acre. Rike mulch between the rows in the spring.

Raspberries. Plant either early or late in the spring ; that is, before the top

starts or after it is one foot high or more. Cultivate thoroughly, the first season

especially. The next spring clip canes two and one half feet higb, later, the brauches

to within one foot of the canes or less. Cultivate or mulch thoroughly. In the late

fall or early spring remove all old canes. A top dressing of manure each year will pay.

Currants and Gooseberries If you have it, plant on a deep, rich loam. Prune
each year, leaving only one-half dozen main branches or stems. This will insure much
finer fruit, though not so much in quantity.

Blackberries.—Use roots or one year sprouts or canes for planting. Cultivate

well all the growing season. In the spring cut canes to a height of three feet. After

the first year or two keep canes thinned out somewhat.

Grapes. The grape is the fruit for the people It is enjoyed by all and injures

none. In village lots, where there seems to be no room at all, one can raise grapes if

he only has a fence or building to train the vines on. While there are things about it

that the skilful vineyardist hardly understands, the fact remains that when a man plants

a few vines, he and his family have grapes, while those who hesitate on account of pos-

sible failure deprive their families of this fruit.

Packages. Use a neat, clean, dry, full size package for your fruit. The package
is a very important thing, and should always receive careful attention. We mi^^ht

have made suggestions on what to mark the ground with, methods of planting, the kind
of tools to use, varieties of plant, etc., but that would mak-; this papar Do long, and
thus intrude upon your valuable time for discussion.

THE PREPARATION AXD APPLICATION OF FARM-YARD MA.NURE.

BY A. MCXAIRK SOULE, NIAGARA FALLS SOUTH,

When our forefathers first commenced the cultivation of the virgin soil they were
astonished at the apparently inexhaustible store of plant food it contained. Consequently
they cropped it without mercy. Appireatly they did njt realize thit the mjst fertile,

soil must sooner or later become exhausted if this practice was continued without sup-

plying some form of fertilizer to take the place of the plant food removed by the various

crops. Such was the case, however, and farmers in man7 localities at the present time

find themselves confronted by this serious obstacle to progress and prosperity. Mani-
festly there is no more important question requiring solution than how to profitably and
eflectually restore and keep our soil up to a high standard of fertility without incurring

too much expense.

Realizing that this is a true representation of the present state of aff'airs, does it

not seem reasonable that we should husband to the utmost those resources under our
direct control ? Does it not seem lamentable that so many agriculturists neglect to study

the best methods of preserving and applying the best general fertilizer known, viz.:

farm-yard manure? And even more lamentable that they allow th:)usaads of dollars'

worth of the best part, viz.: the liquid portion, to leach away each year? It is not

for us to grumble about hard times until some of these serious defects in oar present

practices are remedied.
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First, then, let us consider for a short time some of the principal factors that influ-

ence the value of manure. Farm-yard manure as made on the average farm consists

generally of the mixed excrements of the horse, the cattle beast, sheep and swine,

together with the litter used for bedding. Chemical analysis has demonstrated thnc

nitrogen, phosphoric acid and potash are the three most essential elements of plant food, and
if these three are present in sufficient quantity the soil usually contains a plentiful sup-

ply of the other minor constituents required by the plant. Many artificial fertilizers can
be obtained that contain one of the above-named elements, but as yet no one has been
discovered containing all three in the most suitable proportion. Again, the extra expense
of buying and handling artificial fertilizers is very great. Their composition is very

unceitain and their action so readily influenced by the season, climatfi and condition of

the poil, that there is great risk incurred in their purchase and use. Evidently, then, it

would not pay the average farmer to deal in them very largely unless for some special

purposes, as in the case of fruit growing.

There is a manure, however, that combines the three elements, nitrogen, phosphoric

acid and potash in very suitable proportions, and it is to be regretted that it is not

found in larger quantities on every farm, viz.: farm-yard manure. Thus you perceive

the best, surest and cheapest material to carry on the work of restoration is under our

direct control.

Of the four excrements under consideration, according to many careful and elabo-

rate analy.ses, that of the sheep is the richest, especially in nitrogen and phosphoric acid.

The manure of the horse comes next, being rich in the same constituents, but owing to

its hot nature it ferments and volatilizes very rapidly, and unless care is exercised much
of its value may be lost. Swine and cattle excrements follow in the order named.
These latter are of a much colder nature and accordingly do not ferment rapidly. It is

quite evident, then, that the best way to preserve these manures is to mix them togeth'r

as they are made, thus retarding rapid fermentation and the consequent losses it involves,

l^ow from this it appears that the value of the manure will depend to a considerable

extent on the proportion of the various excrements it contains. For example, that

obtained from sheep and horses being richer in nitrogen and phosporic acid and fer-

menting so rapidly, would be much better adapted for hot beds than if it contained all

tour mentioned. But in considering this point we must not forget that the excrement

of cattle is produced in so much larger quantities that it really overbalances the superior

richness of sheep and swine dung for general use.

The next thing that affects the value of the manure is the kind and quantity of the

litter used. Many analyses have been made of the various kinds of straw, and it is

generally recognised at present that pea-straw is the most valuable as it contains the

highest percentage of potash, which is one of the essential elements of plant food. Oat,

wheat and rye follow in the order nam* d. There are many others as leaves, sawdust,

etc., but straw is the one in general use. Barley straw is objectionable from the fact

that the beards adhere to the coat of the animal and spoil its appearance. No definite

rule can be laid down as to the amount of litter required but sufficient to absorb all the

liquid thoroughly and keep the animal dry, clean and warm, should be supplied. The
shorter and finer form it is in the better for the purpose intended.

The absorbent powtr of the littvM- must also be considered. Of the four in common
use pea-straw stands first, followed by rye, oat and wheat in the order named. Many
others might be mentioned, as peat, muck, moss, sawdust and leaves, but as these can

only be obtained in certain localities they are not of very great importance to the aver-

age farmer.

Again, the age, breed, sex and condition of the animals producing the manure are

all modifiers of its value. For instance, the young and growing animal requires a

larger amount of nitrogen, phosphoric acid, potash and calcium to build up flesh cartilage

and bone respectively, and accordingly the excrement from such an aniuial must contain

just that much less of the elements mentioned. On the other hand the excrement from

a fully matured animal must be so much richer on account of its having attained its

growth, and consequently not requiring so much of those elements to build and keep up

the system. Similarly it it easy to understand how some breeds are harder to feed than
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others and require more of the el^tmats mentioaed to sustain them. Then, tio, it is

plain that a poor animal when first put in th> stall will extract more of these elements

than one ah'eady in good condition The same applies to mUch cows. As milk contains

nitrogen, phosphoric acid and potash, the cow must extract these elements from the food

and thus leave the excrement poorer in plant food.

The nature of the food will also exprt a great influence on the value of the manure.
For it is reasonable to suppose that if a pooi- ration is fed the excrement will be corres-

pondingly poorer, and vice versa if a rich ration is consumed. Many interesting and
instructive experiments have been conducted along these lines, and the analyses have
invariably shown that the richer or poorer the ration, so the manure will be proportion-

ately richer or poorer in the elements combined in the food fed.

We have now come to the consideration of the best means of preserving manure.
Very much has been written on this subject, but as yet no very satisfactory or unanimous
result has been arrived at. There are, nevertheless, a few rules that may be laid down
for our guidance that will at least help us to some extent.

Very many barn-yards are so exposed to the sun and rain that they aid the one
in inducing the destructive fermentative processes and the o'her in washing out the

more valuable parts in the form of liquid. Again, many barn-yards are situat^^d so that

they form a natural drain from the manure heap. This can generally be remedied with-

out much expense or difficulty. Always have the birn-yard as little ex|)Osed as possible

;

have.it on a perfectly level piece of ground and have it concave and well hollowed out so

as to form a natural drain from the sides to the centre and this will form a reservoir and
thus efiectually prevent loss from washing. It is estimated by chemists that the farmers
of this province annually allow from one-third to one half of the most soluble and cer-

tainly from this fact the most valuable part of their manure to leach away through
neglect of these principles. We also know that air or rather the oxygen it contains is one of

the chief causes of loss in the manure pile. Therefore we should always keep the manure
well tramped and compact to prevent its gj^ining access. It is not desirable to fer-

ment manure in the barnyard very much if any, owing to to the serious losses it is likely

to incur. That can be done with safety and without danger of loss in the ground.
Another aid to prevent this lo.ss from the action of the air is the use of gypsum or

loam The gypsum prevents the escape of the nitrogen in the form of ammonia and is

not expensive. It may be urged that it is impossible to handle such long strawy manure
if it is not composted or rotted before applied. Well, the way recommended by our lead-

ing men is to cut the straw and this will not only avoid the difficulty but will increase

the value of the manure, ease of handling and the absorbent power of the straw.

The Germans have made greater progress in the study of this subject than any other
people. The German farmer is called the " economist," and the practice in vogue there
is to to keep cattle of one age together in box stalls or sheds so that they may no injure

one another. And, by the way, the practice of dehorning now beginning to be practiced
so generally, will enable the work to be carried on better than ever before. The manure
is not removed until two and a half feet deep, and if sufficient litter is applied there is-

very little danger of any injurious effects to the hoof from the microbes that are known
to infest manure and which are thought by some to be the causes of various diseases of
the foot. It is then drawn out and piled in the fields in snug piles, an alternate layer of
manure and loam, and when allowed to lay long the whole is seeded with clover or rape.
This manure is generally drawn out in February. The manure in these piles is tramped
solid, for if left loose much loss would occur from fermentation, and tramping it per-
fectly solid prevents this.

It has been recommended to have tanks in the yard and as the liquid collects, pump
it up and scatter it all over the heap with the aid of the hose. This is a very effective

way of preventing volatilization and keeping the heap moist ; but when we consider the
cost it would be quite beyond the reach of the average farmer.

The most satisfactory way of preserving manure would be to keep it in an open shed at
one end of the stables. This would be convenient, and if pigs were kept in the place they
would keep it tramped down and exclude the air. This method would also protect it
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from the action of the sun and rain, but the question again arises as to whether it would
pay the ordinary farmer to erect a shed simply for this purpose. However, if such a

shed could be utilized for stock to run in for exercise, or even for shelter as in the case of

sheep, then it would pay to have one.

Of course the form of applying the manure will be modified by the purpose for

which it is intended. It is quite evident that the degree of fermentation at the time of

apy lying it must be influenced by the nature of the crop. If it is applied to a crop that

has only a short period of growth it must be well fermented or the crop will not derive

sufficient benefit from it, and so if the crop has a longer period of growth it will derive

the same benefit from manure in a much coarser condition. Manure should always be

applied in coarse form to heavy soils as it has a tendency to augment the humus and
increase the fertility, but it would be dangerous to follow this practice on light soils as

the tendency would be to produce an undesirable degree of lightness. Again, to obtain

the best results on a light soil when the period of growth is short, it would be the part

of wisdom to apply the manure in a well fermented condition.

Manure fehould always be applied near the surface and more especially on light soils.

All soils leach more or less, and thus, we see, are inclined to wash the valuable constitu-

ents down into the sub-soil beyond the reach of the crop. Nearly all our crops are shal-

low feeders comparatively speaking, and thus if the manure is plowed in deeply, the

roots fail to reach it and consequently lose the benefit of a great portion of it.

The two most satisfactory ways of applying manure at present are as follows :

1. To draw the manure out to the fields in winter and pile it in heaps in convenient

places and then draw it and spread it as early as possible in the spring and plow it under
as fast as it is drawn and spread.

2. To draw it directly from the stables and spread it directly on the field as it is

made. There is a slight waste in the spring, but of a very light nature. These methods
give good satisfaction and enable the farmf r to do a disagreeable and hard task at a time

when its unpleasant effects are not so noticeable, and also to save much valuable time

when the rush of work comes on in the spring.

THE DOG TAX.

BV R. E. KING, DECEWSVILLE.

There is a certain knowledge amongst the owners of sheep that at present these

animals do not receive sufficient protection. But since the dog has many warm friends,

experience has shown that it is very difficult to get increased protection. Hence it

follows that the shepherd should endeavor to devite some plan which will give him his

rights, whilst not at the same time infringing on the rights of the dog owner. With
these principles in view I submit the following :

We may class the tax under three heads :

1. Cost of support to the owners thereof.

2. Loss caused to property by reason of dogs being allowed liberty to run at large.

3. Amount collected by the township to defray damages caused by dogs to sheep owners.

As to the first, that is regulated by each individual for himself.

But we wish more particularly to notice the second tax. I make the statement that

no dog should be allowed his freedom unless the owner is required by law to make good

all damages which may be caustd by said dog. And why ? (1) Because experience has

shown that dogs have been, and are, a menace to the shepherd
; (2) that the rights of the

shepherd and dog owner are not equal. It will not require a great deal of thought to show
that the first statement is correct. One township paid over §750 last, year for damages
to sheep. My second statement is that the rights of the shepherd and dog owner are not

equal as long as dogs are allowed their liberty, for the reason that the shepherd has no
guarantee that his flock is safe except by constant watchfulness. To illustrate : Suppose
one man has a fleld of grain and his neighbor a flock of sheep. Then by constructing a

legal fence between the two farms the grain is safe, while the sheep are allowed their
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liberty. But suppose the man who owns the grain has a dog, what protection is the fence

to the shepherd 1 Then, while we admit the right to own a dog, we cannot admit the

right to let him have his freedom, unless the owner is held liable, equally with all other

-dog owners, for all damages done. And for this reason : That, although my sheep might

get into your grain during the night, still they will be there next morning and damages
recovered. But if your dog should make a raid during the night, then, although there

may be torn and mangled sheep there, the dog, " Oh ! where is he V Then I think it will

be admitted that the only just way is to tax all dogs alike.

We will now consider the third tax, viz. : The amount collected by the townships.

At present you pay $1 into the township treasury, and this constitutes a fund whereby

the shepherd is reimbursed for his loss to two-thirds the value. If anything is left after

meeting all demands it is used for township purposes, and if there is not enough collected

to meet the demands made then a sufficient amount is appropriated from the township

funds to make good the deficiency. A little consideration will show that this system is

not satisfactory either to the owners of dogs, the shepherd, or those who have neither

sheep nor dog.

I find that in some instances more tax is collected than is required to meet the

demands. Then why should the man that owns a dog pay more towards the repair and
maintenance of bridges, for instance, than the owner of a team 1 Then when, as

"frequently happens, the tax collected is not sutficient to meet the requirements, why
should the person who does not own a dog pay for damages which dogs do ] Moreover,

why should the shepherd receive but two- thirds the value of sheep injured or destroyed if

dogs are allovtedto run at large, since it is a fact that unless his sheep are continually

confined the shepherd is at his mercy 1 The least that should be expected is that the

dog owner pay in full for damages committed in return for the privilege of not being

compelled to keep the animal confined.

Now, what we propose is :

1. That an amount equal to the full value of sheep destroyed should be paid to the

owners thereof

2. That the demands should be met from the county treasury.

3. That the amount so expended be levied equally upon all dogs in the county.

4. That each dog assessed be required to wear a license tag.

Let us look at some of the results which might be expected from the adoption of

such a policy as the above. By making the county instead of each township responsible

for damages, the incorporated villages would come in for a share of the burden.

At present in the neighborhood of 250 dogs are assessed in the incorporated villages

of the county of Haldimand, and this does not represent over one-half the actual number,
and, as there are no sheep within their limits, this represents $250 clear revenue. But
is it not reasonable to suppose that, by reason of the proximity of sheep in the surround-
ing township, these dogs destroy sheep, and consequently the township is assessed for the

damages. And by levying the damages equally the dog owners will then pay only for

damages actually committed, and why should they pay more or less ]

Believing that the above is just and equitable, I ask your earnest consideration and
opinion as to its practicability.

WATER RUNNING AWAY UNUTILIZED.

BY PROF. THOMAS SHAW, ONTARIO AGRICULTURAL COLLEGE, GUELPH.

Power is usually associated with motion, whether it be motion of the air, the earth,

or the waters upon the earth's surface, or indeed motion of any of the elemental forces.

The degree of the power is usually proportioned to the intensity of the motion. When
the wind sleeps a child may play with its paper boat on the margin of the sea ; but when
roused like some wild beast in its lair, the rock-girt shores can scarcely keep the agitated

waters within their proper bounds. The power of motion in the earth is well illustrated

in a land slide. The little anemone can revel in its gentle beauties undisturbed at the

base of a lofty hill, but when once the demon of the earth is roused, the moving mass
tosses about the mighty trees that grow upon its bosom like it would so many playthings,
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and turns aside the current of a river-bed, or comp-^ls the iron horse to leave his well-
beaten race-course for another. So is it with that imponderable agent electricity. When
lying dormant it cannot move a feather, but when qiickened with all the intensities of
motion of which its energies are capable, it splinters the rocks into fragments and turns
the skies momentarily into flame.

We have another illustration of the power of elements in motion in the movement of
liquids, whether in the natural or the congealed state. When the motion of the waters-

of a river is sufficiently intensified, and the same may be said of the waters of the sea,.

the commerce of the nations must pay respectful homage by cessation either temporary
or prolonged. In the congealed state liquids in their movements grind the rocks into-

powder, and stay the march of victorious armies bent upon the conquest of the nations.

But there is a force inherent in the human mind, mightier than the elemental forces

to which I have referred, insomuch as it can govern the powers that inhere in the eleraents,

and make them subservient to man's purposes. Mind is mightier in the abstract than
matter, for it was mind that gave matter an existence, and mind is mightier in the
comminution of its sub-division, for the human mind, which is but a fragmentary
emanation from the great Original, can direct the powers of the winds and waters, and
render them subservient to its purposes—it can even tame the subtle powers of the furious

elements that shatter the rocks into fragments, and so control them that they become
obdient to man's requirements. But it is the powers of the human mind in motion that
lead to results of such great utility, for the powers of the minds of men lying dormant are
of no more use than though they had never been called into existence at all. The
capabilities of mind which in action can have autocratic rule amongst the elemental forces

are quite unheeded by them when inert. Such, then, being the great powers that inhere
in the elements, and such the greater ones that inhere in the human mind, it is a matter of
inexpressible regret that those powers should be allow*^d to run riot, doing no one any
more good than the flowers of the wilderness that are never gazed upon by the ken of
human being. The contemplative mind can seldom gaze upon the waters of a rivulet

even, rushing on in their playful gambols, wastinz their energies that might so easily be
turned to some useful account and yet they are not, without feeling at least a tinge of

momentary sadness ; but far more regretful is the manifestation of human mind in motiott

to no purposes, for it should not be forgotton that motion simply is not sutficient to pro-

duce beneficent results either in mind or matter, but motion that is wisely directed. The
motion accompanying the outgoing of human energies is often more aimless than that of
waters running away, and its results are fraught with less of acco-nolishmeut.

Nature has been wonderfully lavish in her besto vments of latent or reserve power in

the minds of the young men of the farm. They enter the arena of development under
more favorable conditions than the young of our towns and cities, or even than the youth
of our country villages. They usually have more of strength of constitution so favorable

to the robust development of powers of mind, their attention is less diverted by the undue
stimulations of the never-ending excitements which are the bane of the city boy. Hence
when youthful mind from the country comes in contact with youthful mind from the city,

the latter is often sent to the wall, and so uniformly are these indications manifested, that

in order to sustain the intellectual standard of the city it must needs bs constantly recruited

from the country. But while this exodus of mind from the country to the city is largely

a loss to the country, it is not a loss to the state. This can only take place when the
inherent powers of mind lie dormant altogether, or waste their energies to no purpose.

Herein consists one of the greatest mistakes of country life The residue of mind
power that remains is largely dormant or aimless, and hence the comparative slowness of

the advance that the farmer makes in the material, intellectual or social advancement.
The waters of Niagara collected in an inland sea hemmed in by lofty mountains could

only float upon their bosom crafts smaller or larger for purposes of pleasure or of profit,

but rolling and tumbling in the river bed, they are capable of generating sutficient power
to drive a number of spindh'S equal to those employed in making garments for the entire

human family. So the latent powers of rural mind if energized are capable of achieving

in the aggregate, an amount equal to what is now accomplished by the sum total of

human effort, and even a great deal more than this. But as the waters of Niagara
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unutilized are incapable of driving a single spindle, so the powers of the human mind
running riot are incapable of producing one atom of good.

The possessi n of reserve power is of no benefit if it be not drawn upon. As the

force of the current of a river will dissipate its strength in its onward movement without

turning one millstone of the miller, and without causing one cylinder of the manufacturer

to revolve, unless this power is drawn upon, so the possession of latent power in the

human mind that is not utilized will not avail in any degree to advance the interests of

the farmer or of any one else. The man who arrests this waste of energies in the run-

ning stream and turns it to good account is so far a benefactor of the race. Every item

of labor which is made to do is so much less demanded of mu.scle performance, and there-

fore so much less demanded of the wearied energies of man. It is also usually found that

every item of dormant energy aroused in the human intellect and wisely directed, also

tends to the adoption of methods that are muscle-saving in their nature.

The sound of running water is very delightful to the poetic ear, but it is less so to

the ear of the utilitarian than the hum of the spindle which it is made to turn.

No good can come to any one from that continued slumber of dormant human
•energies which ends in the unawakened ;

no poetry can trace its birth to such a source.

And no advantage to mankind in any possible way can burrow its roots in a soil whose
inorganic unassimilated properties are incapable of sustaining anything in the sha[)e of life

in any of its phases.

Let me particularize on this waste of opportunity by the Canadian farmer. He lives

in an age when newspaper literature abounds, and much of it bears directly upon his own
calling, and yet in Canada not one rural home in ten is supplied with a purely agricultural

paper. Some of these are admirably conducted and contain a succession of information

that is of great use to the farmer, but the perennial rivulet rolls onward without the

utilization of its waters in homes which it rushes past, but which it may not enter.

Many of these periodicals are of marvellous cheapness compared with their worth, but of

what avail would even a costly bestowment be to one ignorant of its value, and who was
rather determined in the density of his prejudices not to be informed? The hope is not

very bright that the class to whom we refer will ever in their day be persuaded to read,

but in this age of intellectual fricitions both of the sliding and the roUins; character, there

is a hope for their boys. It is very probable that the fathers will still be content to

pitfer the region of the shadow of intellectual darkness, but if the children can only be

brought into the realm of light they will then be eager to arrest and utilize the waters

that have during all the former days flowed past their father's boundary line unheeded.

The agricultural text-book that has come into our common schools should be a great pro-

pelling power in the direction indicated.

The farmer's institutes that are being held in the province, from its center to its

circumference, are beneficent in their results to those who utilize their power for good, as

the waters of the mountain torrent to the manufacturer who plants his machinery on its

banks, for the benefits of best experience in the various departments of farm life that are

there showered around with a prodigality of profusion are cf lasting and constant benefit

to the farmer who is sufiiciently interested to secure them. It is pninful to behold the

farmer in unnumbered instances trying plans and experiments in reference to what has

been conclusively determined long ago, but of which he is entirely ignorant, because he
will not even drink of the stream of information that has been running past him all his days.

Agricultural exhibitions are at one and the same time the pioneers and attendants

of agricultural development. Like the waters of a cataract they rush through the land

every autumn furnishing ample motive power in the direction of higher attainment in

every department of farm life. While it is true that perhaps a majority do come to this

exhibition of reserve power, very many do not try to draw upon it as they might or as

they should. The object lessons that oftener arrest the attention of our young men at

the exhibitions of to-day, are those of an intensity of muscular energies in action, rather

than those of proper muscular development in animal life, and of perfected and complete
development in the vegetable domain. In other words the tight-rope dancer and the tenth

rate clown have greater attraction for many of the young men of to day, than specimens
of live stock and vegetable growth that would have seemed marvellous to the men of a
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former age. Our young men who are to secure front rank in the march of progress, mast
here also utilize the waters of this cataract before they rush past and are gone.

Then there is the swift current of agricultural literature that is rushing past us every

day, bearing on its bosom elements of the most beneficent influences to those who care to

secure them. Their utility seems unknown to the many, and is duly prized buc by the

few. Our country spends large sums in providing fire arms and uniforms for our militia,

which in all probably will not be required in any battle-field, but is not so with those

weapons of progress and uniforms of superior attainment that are borne upon the barges-

that shoot swiftly down the curreut of this river. The mea who use these weapoas are

foremost in the victories of attaiument. Aud from beneath th^ir uaiforms, b^twe^-in which

there is so much of resemblance, there comes a speech that "bewrayeth" them They have

a shibboleth that in public assemblies can be detected at the fords of any Jordan. It is the

accent of a higher self-culture. The best ever written on agriculture, if unread, and the

most carefully prepared bulletins, though they come as snowflakes for numVjar, will avail us

uo moi e than waters of a current running on toward the sea, if they are unheeded.

Then there is the Ontario Agricultural College at Guelph, the waters of a mountain

torrent rushing toward the plain, and potent only for good in proportion as they are

utilized by the farmers of this country. The generating motive power of this iustitution

is certainly capable of turning the shafts of an agricultural progress extending from .sea ta

.«ea, but much of this accumulation of lorce is lost because it is allowed to ruu to waste.

The water-wheel with head sufficient to grind one-hundred bushels per hour is certainly

not doing its best work when kept grinding but twenty-five bushels, and this is just what

is being done with that large water-wheel at Guelph. It is giving instruction to not

more than 100 students at the present time, when it might as well give instruction to

thrice that number. The stafi" is there in full force. The library is there, the farm is-

there with its equipments, but the students, the sons of our stalwart Canadian yeomen

are not there but in limited numbers. The brick-kiln is there and the work hands, but

not enout'h of clay and only a scant supply of straw, so that at the present time this

Oollef^e cannot furnish to the country the full tale of bricks. This waste of ruaning

waters is all the more to be deplored when we call to mind that their utilization is so

much needed. The young men who remain upon the farm are in more need of a higher

education than those who leave it for other callings, because of the larger amount of brain

power and brain development that it requires to carry farm work on successfully than i&

required by most other callings material in their nature. Wherever, then, there is a waste

of energy it should not be at this station because of the crying n^ed, and it remains with

the farmers of this country to see to it that the waterT of this mountain torrent are utilized

to the utmost as they rush toward the plain.

The extent to which rushing waters may be utiiizad is literally without limit. The

stream that turns the wheel above can with equal ease turn the wheel below, and without

any diminution but rather an accumulation of power, and this may be repeated in a never-

endintr succession until the plain is reached. Precisely similar are the results of the

utilization of opportunity as indicated in this paper. The knowledge that is thus acquired

is sure to be given out by its possessor; it never becomes the heritage of the miser, but is

manifest in methods of superior farm practice and attainment, and is gladly given out by

tongue and pen for the advantage of others. And these in turn transmit the heritage to

an ever widening circle, so that its beneficent influences in all probability will never ceas

till they reach the confines of time.

There is an infinite pathos in the song that reminds us, that the miller can never

grind his grist with " the waters that have passed." £ would that every farmer's son in

Canada could see himself a miller, and give diligent heed that the grea,t grist of agricul-

tural attainment should be ground before the waters are gone. I cannot but think that

the hu<^e mistake of humanity, even in material things, consists in allowing opportunities

to run away which no more come again than the waters of the bounding rivulet. It seems

to me that if there is any cancer that spreads its roots mord vigorously into the vitals of old

age than another, covering it with the pall of regretful shadows, it is the remembrance of

«' what might have been " had the waters of opportunity been utilized to the utmost as they

bounded past.
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FINANCEAL STATEMENT

OF THE

ELECTORAL DISTRICT FARMERS' INSTITUTES.

For the year ending June 30, 1892.

Electoral Districts.
Date

of Organization.

Addington Feb. 28,

Algoma, Feb. 12,

Algoma, E Feb. 1,

Algoma, W
,

Brant, N Oct.,

Brant, S Dec. 5,

Brockville March,
Bruce, C Aug.,

Bruce, N June,

Bruce, S ' Dec.

Cardwell

JanCarleton

Cornwall Jan.

Dufferin .... Nov.
Dundas Jan.,

Durham, E
I

Durham, W June,

Jan.

,

Dec.

Feb.

Nov.
March
Jan.

Feb.

Aug.
July
Oct.

Jan.

Jan.

March

1,

31,

11,

26,

Elgin, E
Elgin, W
Essex, N
Essex, S
Frontenac

Glengarry
Orenville, S
Grey, C
Grey, N
Grey, S
Haldimand
Halton
Hastings, E
Hastings, N . . . . ...

Hastings. W
Huron, E Jan.,

Huron, S Dec,
Huron, VV I June
Kent, E Jan
Kent, W . .

.

Lambton, E

.

Lambton, W
Lanark, N .

Lanark, S . .

.

May
Nov.
Feb.

Dec.

Nov.

17,

"J

14,

10,

8,

16,

4,

28,

20,

19,

9,

31,

2.5,

21,

3,

20,

17,

12,

25.

1888
1891

1890

1883
1885
1892
1887
1887
1887

1890
1892
1887
1886

1887
1885
1887
1889
1885
1888
1887
1886

1885
1885
1885
1887
1886
1891

1886
1885
1888
1886
1886
1885
1892
1885
1886

Receipts.

^ c.

105 02
85 95

67 25

73 74
62 35

131 23

125 75
373 94

148 44

51 50

73 25

145 58

134 01

147 31

155 06
146 81

96 15

107 73
94 69
93 15

260 14

132 43
129 63

121 77

115 62

160 88
90 50

70 00
154 33

82 48

54 50

95 15

80 70

Disbursements.

P c.

87 02
70 50

67 25

71 05
50 85
57 00
47 96

107 31

109 48
48 25

81 85

97 04

89 25

58 80
50 65

105 62
104 60
83 16

79 58
34 88

167 37

69 7ft

55 72

54 76

56 50
101 20

62 46
.50 50
66 98
68 80
49 51

63 88

69 30

Remarks.

No report.

No report.

No report.
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FINANCIAL STATEMENT.—Continued.

Electoral Districts.

Leeds, N. and Gren-
ville, N

Leeds, S
Lennox
Lincoln

Middlesex, E
Middlesex, N
Middlesex, W
Monck
Muskoka
Niagara
Norfolk, N
Norfolk, S
Northumberland, E . . .

Northumberland, W . .

Ontario, N
Ontario, S
Oxford, N
Oxford, S
Parry Sound
Peel

Perth, N
Perth, S
Peterborough, E
Peterborough,W
Prescott

Prince Edward .

Renfrew, N
Renfrew, S
Russell

Simcoe, C
Simcoe, E
Simcoe, S
Simcoe, W
Stormont
Victoria, E
Victoria, W
Waterloo, N
Waterloo, S
Welland
Wellington, C
Wellingto'j, E
Wellington, S
Wellington, W
Wentworth, N ,

Wentworth, S
York, E
York, N
York, W

Total

Date
of Organization.

Dec,

Dec.

Jan.

Jan.

Jan.,

Feb.

Sept.

1891

18, 1885

19, 1885
25, 1886

23, 1886
1887

20, 1889

7, 1888
March 19, 1890

Dec.

Dec.

Feb.,

June,

Jan.

Nov.,

June
June
Feb.

Jan.,

April

Jan.

June
Nov.
March
March

Jan.

Nov.
June

Jan.,

Jan.,

Jan.

Jan.

Dec.

Nov.
April

March
Nov.

May
Jan.

Jan.

Jan.

June,

Nov
,

Mar.

26, 1885

11, 1885
1886
1886

11, 1887
1885

18, 1887

18, 1887

7, 1891
1888

6, 1888
26, 1889

17, 1887

30, 1888

15, 1890

3, 1886

29, 1884

17, 1888
25, 1888

1889
1887
1886

18, 1889

2, 1886

9, 1885

17, 1888

2, 1886

24, 1888

1, 1887
1888

16, 1886

15, 1885

24, 1889

21, 1885
1886
1884

2C, 1888

Receipts.

67 75
138 20
136 72

100 50
177 40
151 34
107 21

70 10

162 76
72 37

95 22

129 33

173 65

104 6l

140 30
134 54
50 75

182 80
115 60
94 45
107 42

133 74
182 50
119 45

131 07

92 84

175 14

83 25

132 93

70 00
47 30

137 15

178 34
158 59

Disbursements. Remarks.

194 50
133 77

43 50

231 28

126 01

114 86
101 54
183 72

68 52

68 07

62 25

50 50
89 25
60 64
78 94
66 86
65 22

30 66

106 77
31 44

82 50
73 15

20 55

96 03
61 70
91 15

50 75

27 50
103 10

82 55
52 50
42 40

181 54

48 06

47 25

74 05
130 46

56 00
97 95

66 29

78 00

38 82

83 49

61 50

121 50
92 12

9 70
225 02
54 85

71 95

82 30
87 20
56 54
32 23

No report.

2 yeara

3i years.

No report.

9,388 13 5,662 06
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LIBT OF SECRETARIES

OF

ELECTORAL DISTRICT FARMERS' INSTITUTES.

Electoral Districts.

Addington
Algoma, C
Algoma, E
Algoma, W
Brant, N
Brant, S
Brockville

Bruce,

Bruce, N
Bruce, S
Cardwell

Carleton E. H. Grant .

Cornwall C. W. Young
Duflferin George Island

Dundas
Durham, E *

Durham, W Albert Tamblyn

Secretaries. P. 0. Address.

J. B. Aylesworth
Frank W. Brown
Fred. Leighfield .

Alfred Smith
Thomas A. Good

,

W. H. McNish ..

William Bowes

.

J ohn Douglass . ,

James A. Lamb .

.

G. D. Dixon

Elgin, E
Elgin, W , .

Essex, N .

.

Essex, S . .

.

Frontenac .

Glengarry .

Granville, S
Grey, C . .

.

Grey, N" James Smith . . .

Grey, S George Binnie . .

Haidimand Charles Walker

.

Halton W. F. W. Fisher

J. C. Dance.
Daniel Black
X. J. Clinton

G. W. Coatsworth . .

Alexander Ritchie .

W. J. McNaughton
W. H. Tliompson ,

.

J. I. Graham

John Stokes

Arch. Hislop

.

Hastings, E
Hastings, N
Hastings, W
Huron, E
Huron, S John Hannah
Huron, W William X, Howell
Kent, E 'a. J. C. Shaw
Kent, W ' John. Clarkson ....

Lambton, E i Joseph Osborne . . .

Lambton, W
|

W. S. Howell
Lanark, N John Steele, jr

Lanark, S George Oliver
Leeds N. and Grenville, N . . Levi Patton

,

Leeds, S Freeman Britton . . .

Lennox
\

H. Aylesworth ....

Lincoln • Jesse Pawling
Middlesex, E

]
John McDougal. . .

Middlesex, N
|
George T. Johnston

139

Newburg.
Sault Ste. Marie.

Thessalon.

St. George.

Brantford.

Lyn.
Pinkerton.

Tara.

Walkerton.

Hazledearu

Cornwall.

Orangeville.

Dixon's Corners,

Orono.

Kingsmill.

lona Station.

Windsor.

Kingsville.

Inverary.

Lancaster.

Prescott.

Vandeleur.

Owen Sound, Box 346.

Bunessan.

Cayuga.
Burlington.

Thomasburs:.

Walton.
Seaforth.

Carlow.

Thamesville.

Chatham.
Wyoming.
Thomyhurst.
Almonte.
Perth.

Oxford MQls.

Gananoque.
Deseronto.

Port Dalhousie.

Pond Mills.

West McGillivray.
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LIST OF SECEETAKIES.

Electoral Districts.

Middlesex, W
Monck
Muskoka
Niagara
Norfolk, N
Norfolk, S
Northumberland, E .

Northumberland, W
Ontario, N
Ontario, S
Oxlord, N
Oxford, S
Parry Sound
Peel

Perth, N
Perth, S
Peterborough, E . . . .

Peterborough, W . .

.

Prescott

Prince Edward
Renfrew, N
•Renfrew, S
Russell

Simcoe,

Simcoe, E
Simcoe, S
Simcoe, W
Stormont
Victoria, E
Victoria, W
Waterloo, N
Waterloo, S
Welland
Wellington, C
Wellington, E
Wellington, S
Wellington, W
Wentworth, N
Wentworth, 8
York, E . .

York, N
York, W

Secretaries.

A. McTaggart. . . .

J. E. Cohoo
Alex. Barron

E. L. Culver

Albert Gilbert . . .

J. B. Ewing ....

Richard Cullis . . .

E. D. Miller

Ellsworth Annis . .

James Anderson . .

M. S. Schell

D. Macfarlane. . .

J. T. Peacock
Wm. Keith

P. S. Armstrong. .

Chas. O'Reilly

John A. Davidson.
Wra. McAdam ...

Alfred S. Yarwood,
John Delahey
James McLachlan

.

W. R. Craig

G. C. Caston

R. Miller

H. B. Jeffs

W. A. Furlong . . . ,

C. W. Young
Wm. Thurston . . . ,

James Keith
John F. McKay . . ,

Andrew Elliott . . . .

E. Morden
George Wright . . . ,

George Gushing . . . .

P. Mahon
James McEwing. . .

Joseph Stephenson .

Eriand Lee
J. C. Clark

A. E. Starr

R L. Crawford . . .

.

P. O. Address.

Appin.
Wellandport.

Bracebridge.

Waterford.
Simcoe.

Dartford.

Camborne.
TJxbridge.

Oshawa.
Strathallan.

Woodstock.
Parry Sound.
Humber.
Listowel.

St. Marys.
Norwood.
Peterborough, Box 698.

Vankleek HilL
Picton,

Cobden.

Renfrew.

Rupsell.

Craighurst.

Hobart.

Bond Head.
Nottawa.
Cornwall.

Bobcaygeon.
Lindsay.

Bloomingdale,

Gait.

Niagara Falls South.

Elora.

Kenil worth.
Aberfoyle.

Drayton.

Freelton.

Stony Creek.

Agincourt.

Newmarket.
Richview.
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To Hi* Honor George Airky Kirkpatrick,
Lie^atenant-Governor of Ontario :

I have the honor to transmit herewith, for ppesentation to the Legislative

Assembly, the Second Report of the Bureau of Mines.

I have the honor to be, Sir,

Your obedient servant,

A. S. HARDY,
Commissioner of Crown Lands.

Department of Crown Lands,

Toronto, 15th May, 1893.
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SECOND REPORT OF

THE BUREAU OF MINES

To THE Honorable Arthcr S. Hardy,
C!ommissioner of Crown LaDd»^ :

Sir,—I am submitting herewith, for presentation to His Honor the

Lieutenant-Governor, the Second Report of the Bureau of Mines.

Statistics are given of the areas of mineral lands sold and leased during

the calendar year 1892, as well as of the mineral production of the Province

for the year ending 31st October. Returns of the latter are made to the

Bureau under the provisions of the 60th section of The Mines Act 1892.

Revival of interest in the iron industry suggested the importance of

reviewing our past experience with blast furnaces in Ontario, and also of

collecting information on the iron ore resources of the Province. Accordingly

some space is devoted to these subjects. All statements have been care-

fully verified, and have been drawn chiefly from official documents and scien-

tific reports and papers.

Separate chapters are also devoted to nickel and its uses, the peat industry,

the mining laws of the Province and other subjects, including a very inter-

esting paper by Prof. Ooleman on our exhibit of minerals at the World's

Fair.

Under the 67th section of The Mines Act 1892 the Inspector of Mines is

required to make an annual report of his proceedings to the Director of the

Bureau, and his Report accompanies this Report ef the Bureau.

I have again to acknowledge the valuable services of Mr. Thomas W.
Gibson in the conduct of the affairs of th« Bureau. He is a faithful, e»ict

and capable officer.

I have the honor to be, Sir,

Your obedient servant.

Office of the

Bureau of Mines,

Toronto, May 15, 1893.

AROHIBALL» BLUE,
Director.
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REPORT OF

THE BUREAU OF MINES

STATISTICS.

The sixtieth section of The Mines Act 1892 requires the owner or agent statistics of

of every mine to which the Act applies to send to the Bureau of Mines on niineral pro-

or before the first of December of each year the statistics of his mine for the jrantTof
year ending on the preceding 31st day of October, according to a form pre- mineral lands,

pared and furnished for this purpose by the Director of the Bureau. The
information which the Act requires to be given in this way covers the number
of persons employed at the mine above and below ground respectively, the

number of such persons over seventeen years of age., the number between
fifteen and seventeen years, the average rate of wages earned by workers in

each class, and the total amount of wages paid during the year, together with
the quantity in statute weight of the mineral dressed and undressed which has
been sold, treated or used during the year, and the value or estimated value of

it. The Act makes every owner or agent of a mine who fails to comply with
this provision of it, or who makes any return which is to his knowledge
false in any particular, guilty of an offenc9 for which he is liable to a penalty

of fifty dollars, and to a further penalty of five dollars for,^ery day the off"ence

continues after written notice of it has been given. fThe returns received

have not been altogether satisfactory, but doubtless they~will improve when
the requirements of the Act are better understood and the value of statistics

come to be better appreciated by mining men| The statistics of the sale

and lease of mining lands have of course been prepared from the records of

the Department of Crown Lands, [in respect of number of grants for which
patents and leases have been issued, as well as of areas conveyed, it will be

observed that the districts of Algoma and Nipissing continue to keep the lead.

These are the best known mineral regions of the Province, and the most
valuable minerals are found within their limits, including gold, silver, nickel

and copper. Until recently gold was supposed to be found in workable
quantities only in Hastings and in the region in and around Lake-of-the-

Woods. But within the last two years promising leads have been discovered

in the valleys of the Thessalon and Vermilion rivers in Algoma, and in the

vicinity of lake Wahnapitae in Nipissing, and prospecting has been active in

those regions, with the result that quite a number of locations have been
taken up. Important discoveries of silver, copper and antimony ores have also

been reported in the township of Barrie in Frontenac, and of steatite in Grims-

thorpe in Hastings, and in both townships prospectors were busily employed
last year]\



56 Victoria. Sessional Papers (No. 85). A. 1893

Sale and Leash o? Mini;ng Lands.

Mineral lands Under the new Act mining lands may be acquired by purchase of the fee
""

simple, or by lease for a term of years with right of renewal. The following
table shows by districts the areas for which mining patents were issued in 1892,
and the amounts paid therefor into the treasury of the Province :

and leased.

Popularity of

the leasing
system.

District.

Rainy River.

Thunder Bay

Algoma

Nipissing . .

.

Elsewhere . .

.

Totals...,

No. of

Patents.

27

12

12

10

4

Acres.

63

1,144

2,391

1,500

779

386

6,200

3,109.00

5,598.00

4,214.50

1,706.50

645.00

15,273.00

No fair comparison can be made with the sales of the previous year, for

the reason that in 1891 a large number of patents were issued for which
application had been made under the provisions of the old Act. Besides, the

preference is now for taking land under the leasing system.

The next table shows the number of mining leases issued during the year,

the acreage which they covered, and the amount paid into the treasury for

the first year's rent charge :

District.

Rainy River

Thunder Bay

Algoma

Nipissing . .

.

Elsewhere . .

.

Totals .

.

No. of

Leases.
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Mineral Statistics.

About one hundred quarries -were worked during the year for building Biulding

«tone materia], chiefly limestone and sandstone. It was not possible to pro- ^t^^ii®-

cure returns from all of them, but a careful estimate gives the foUovring statis-

tics of quantity and value for the different classes of material :

Dimension Stone cu. ft. 2,600,000 $680,000

Heads and Sills cu. ft. 50,000 26,000

Coursing Stone sq. yd. 64,000 42,000

Rubble, etc cu. yd. 730,000 132,000

Making a total value of $880,000. The amount of wages paid to workmen
-fl^as $730,000,

Wuch the greater portion of the cement made in Ontario is the product Natiirai Ro:k
of natural rock, but although the quantity was 7,977 barrels more than in the ^'^ Portland

preceding year the value was 3839 less. Portland cement began to be made ^^^^ ^'

in 1891, when the output was 2,033 barrels, valued at 85,082. The quantity
and value of both classes produced last year are given in the following table :

Natural Rock bbl. 54,155 $38,580

Portland " 20,247 47,417

Making a total of 74,402 barrels, valued at $85,997. The amount paid for

•srages was $53,151.

The returns received of the quantity of lime burnt last year are not com- ^-'-"^

plete. but an estimate places it at 2,600,000 bushels, valued at $350,000, with

smount for wages of $120,000.

The following table gives the quantity and value of drain tile, common Brick, Rocf-

and pressed brick, roofing tile and terra-cotta made in the Province last year i°& Tile and

—drain tile and common brick being an estimate based on 161 returns ;

erra-co ..a.

Drain Tile No. 10,000,000 8100,000

Common Brick 175,000,000 980,000

Pressed Brick, pJain 20,342,000 198,350

Pressed Brick, fancy 1,323,000 32,253

KoofingTile 383,000 8,613

Terra-cotta 20,119

The pressed brick works have added largely to the output of 1891, the

increase in the number of pieces being 8,431,000, and in value $102,633. One
new establishment was put into operation during the year, that of the Thomas
Nightingale Pressed Brick Co. at Port Credit. The brick at these work3 i?

icade from the red shale of the Medina formation. The amount paid for

wages during the year by the pressed brick companies was $88,865. The
amount of wages paid for making common brick and drain tile was $445,000.

^ (The value of pottery made during the year was $80,000, and the amount Pottery.

:f images paid to -workmen in the business was $25,000.

The gypsum mining industry has been quiet during the year and produc- „

-icn -was only 72 per cent, of the previous year's. There has been however a '

:on6^iderable increase in the manufacture of alabastine and plastico. Follow-

ing are the figures for the year :

Gypsum tons ,S,870 $14,100

Alabastine and plastico " 108 11.800

The amount paid for wages was $10,465.

The depression in the phosphate business still continues as a consequence pu^apu. j.^ ^f

cf the low price at which Floiida phosphate is sold in the European mar- Lime.

7
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kets. Only three of the Ontario mines were worked last year, and these to

much less than their full capacity. The total quantity raised was 2,381

tons, valued at $23,810. The amount paid for wages, including some
development work on other mines, was $9,400.

Salt.. The total quantity of salt of all kinds made during the year ending
October 31, as reported to the Bureau by Mr. John Ransford, secretary of

the Association, was 43,387 tons, valued at $162,700. It has not been pos-

sible to get information in detail, but the following figures are compiled from
returns made by the owners of six salt works :

Coarse salt tons 2,550 $ 9,005

Fine salt " 8,221 35,461

The cost of wages for this quantity of coarse and fine salts was .$9,885.

Computed at the same rate the cost of wages for the total make of the year

would be about $37,800.

The salt-producing territory of the Province was proven last year to

extend as far south as Windsor. A well drilled at the Canadian Pacific

Railway station struck a bed of salt 30 feet in thickness at a depth of

1,138 feet. In the township of Orford, in Kent county, a deep well

drilled in 1890 for natural gas by Mr. Hiram Walker, of Walkerville,

went through a bed of clear white salt 171 feet in thickness, reaching it at

a depth of 1,510 ft.

The salt beds of the Province are proven by borings and producing wells

to extend under the whole of the counties of Huron, Lambton, Kent and
Essex, as well as portions of Middlesex and Bruce, and to oover an area

of about 4,000 square miles. Near the borders of the formation the salt

thins out to one bed, but in Huron there are usually to be found three distinct

beds, separated by shale, whose aggregate thickness is about 90 feet. The
greatest known thickness of a deposit is in the southern limit of the field

where, as shown by the record of Mr. Walker's boring in Orford, there is

one bed 171 feet in thickness.

j^jgj^ Only one of the mica mines was worked last year and it produced bat

seven tons, valued at $1,500. The amount of wages paid for labor was $150.

Nickel, Cop- lour companies carried on mining and smelting operations in the Sud-

r^h^lt^
bury district last year. The quantity of ore raised was 72,349 tons, and

the quantity smelted was 61,924 tons. Three of the companies have

erected bessemerizing plants in connection with their works, employed to

enrich the matte ; but only a portion of the matte is treated by this

process. The quantity of ordinary matte produced at all the furnaces was

6,278 tons, and of bessemerized matte 1,880 tons. The following table gives

the estimated metal contents of these mattes and their values at the works:

Nickel tons 2,082 ••5590,962

Copper " 1,936 232.135

Cobalt " 8i 3,713

The total value of the metal contents therefore was $826,750, the nickel

being calculated at $284 per ton or 14.2 cents per pound, the copper at $120
per ton or 6 cents per pound, and the cobalt at $437 per ton or 21.84 cents

per pound. ^ All the ores yielded nickel, the average being 3.36 per cent

;

1 The quantities here given are the estimated contents of the respective refiaed metals in

the mattes, but values are computed on the selling price of matter at the works and not

on the price of the metals after they have been refined in Great Britain, the U^uited

States or elsewhere. London quotations for nickel ruled 8te^dily at 42 cen-.s p t pound,
and New Y'rk quotations at 48 to 52 cents, durinsr the latter half of the year.—the higher

price in tbe I'nited States being maintained by the protection of the ca<com> duty B'lt

it would be very misleading to make the value of nickel contents in the m»tte at Sudbirj'
the same as the value of refined nickel in New York or London.

8
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the ores of three companies yielded copper, the average being 3.19 per cent.
;

and the ores of one compaay yielded cobalt, b it the average was only .1007

per cent.

At the mines there was employed underground an average of 197 naen
^,^^^^1^^^^^^^^^.

and above ground of 243 men over seventeen years of age, while of boys of lab r.

under seventeen years of age there was employed an average of only 10, all

abovr. ground. The aver:vge number of men employed at roasting and smelt-

ing was 240,—the average of all classes of workers being 690. The mines of

one of the companies were worked 310 days, of another 261, of a third 173,

and of the fourth 155. The smelting works of one company were in blast

337 dajs, of a second 290, of a third 67, and of the fourth 32. The aggre-

gate of time of labor in the mines may therefore be computed at 105,890

days, and at roasting and smelting 52,428 days, making a grand total work-

ing time of 158,318 days for the 690 employes. The amount of wages paid

for Isbor by the four companies was $339,821, and the average wage per day

would therefore be $2. 1 4§.

Gold mining has been comparatively active during the year, but theGiJd.

work carried on has been mostly of development character. Locations have

lieen worked in the county of Hastings, in the district of East Algoma and

in the region of Lake-of-lhe-Woods. Nine companies have made returns of

work done during the year ending 31st October, which show that 3,710 tons

cf gold ore was mined, the value of which is estimated at $36,900. The
number of men employed above ground by those companies was 85, and the

Tiumb^r underground 40. The aggregate working time of the men was

12,932 days, and the amount of wages paid was $22,750. The average wage

per day would therefore be 81.76.

Mills for treating the ore were being erected at a number of mines,

several of which are now in operation. New processes of treating ore are

being adopted, and interesting results are looked for this year.

In the month of December eight properties were in course of active Operations on

development on Lake-of-the-Woods, the number of mines and laborers ^r^,'/^'^
' ^'

employed upon them being 159. Since then reduction mills put up at two of

the mines have, it is reported, been treating the ores very successfully.

.According to accounts published in the R,at Portage newspapers, gold bricks

of the value of $1,000 are produced by each plant weekly.

The Ophir mine, north of Thessalon, was purchased last year by a Ophir mine.

I'uluth syndicate for $100,000. Several shafts have been sunk on the vein

and the show of gold has aroused lively expectations Treating works are

being erected at the Ophir, and it is expected that they will be started in

the month of August.

The Creighton Gold Mining Co. is developing a location of much Creighton

promise in the township of Creighton, west of Sudbury. Sixty-three men i"™<^-

were employed on the works in February, at which time a shaft of 8 by 9 feet

was sunk upon the vein to the depth of 110 feet. "Jteam drills and hoists

were in operation at that time, but air compressors, crushers and other

machinery had been ordered and suitable buildings were in course of erection.

Three mines are being worked in the county of Hastings, one of Operatiotvs in

thich has reached a depth of 140 feet. The pyritic ore at this latter mine Hastings.

isXbekig treated in a Crawford mil!, and the yield of gold is stated to be

veky satisfactory. At one of the other mines a new process of treating

inisVtickel ore is going to be tried, which is claimed to give good results in

tbe K^boratory.
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Silver.

Petroleum.

Natural Ga3

Irou.

Nearly all the silver mines in the Lake Superior district have been
idle during the past year, and the work done on five or six locations
had for its chief object the opening and proving of veins. This is one of
the results of the depreciation of silver. An accompanying result is the
activity noticed in gold raining, which is also a feature of the industry in the
United States and elsewnere.

At one of the mines six men were employed under ground and one
above ground for 3U6 days, and the amount of wages paid for labor was
$3,942, or at the rate ol ^1.84 per day. Ten tons of ore was taken from
this mine, the value of which is put down at $732,

The quantity of crude petroleum produced in the Petrolea and Oil

Springs fields was 800,000 barrels (28,000,000 imperial gallons), valued
at $1,000,000. This is 94,647 barrels less than for the preceding year.

Full details of the industry have not been obtained, as only five

refineries have made returns to the Bureau. These refineries treated 1 1,929,446
gallons in the year, being 42.6 per cent of the whole yield, the product of

which is given in the following table :

Illuminating oil imp. eral. 4,627,593 $391,628

Lubricating oil " 1,472,924 58,918

All other oils " 3,260,912 116,118

Paraffin wax lb. 276,027 29,922

The amount of wages paid for labor at thosa five refineries was $tO,5l7.
On the satne basis, the refined product of the total crude yield of the year
would be

—

Illuminating oil imp. gal., 10,862,894 $919,315

Lubricating oil
'•

3,457,570 138,304

Ail other oil.-i
"

7,654,723 272,577

Paraffin wax lb. 647,950 70,239

This would give a total value of distilled products of $1,400,435, and
at the same rate the amount of wages paid for Lbor would be $95,110. This
does not of course include wages pvid to workmm employ:^d in the produc-

tion and storage of crude petroleum. The total number of employei main-
tained by the industry is estimated to be about l.riOO, and the amount of

wages paid for labor of all kiud.s about $650,000.

In i-he Well?nd gas field forty-nine wells were bored last ye;ir, of which
thirty-six are gas producers. The total number of producing wells in the

district is sixty-five. lu Essex two new producing wells were bored last

year, and there are now eight in that district. There are about one
hundred and fifty miles of pipe laid for the delivery and distribution of

gas in both districts, and the value of gas sold to consumers last year was
about $160,000. The total amount of wages paid for labor was $55,000, a

large proportion of which was for drilling new wells. The returns received

from gas companies have not been very satisfactory, especially those '^ade

by companies delivering to consumers in Buffalo.

No iron mining is reported for the year, but several properties were
prospected with a view of proving the quantity and value of their ores.

10
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Summary of Mineral PRonucxioN,

Product.

Dimension stone cu. tt.

Heads and sills . . . .
" "

Coursing stone sq. yd.

Rubble, etc cu. yd.

Natural Rock Cement, .bbl

Portland Cement "

Lime bu.

Drain Tile no.

Common brick
"

Pressed brick, plain ..."

^ Pressed brick, fancy. . .

"

1 Roofing tile
"

i

;
Terra-cotta "

1

i
Pottery

"

]
Gypsum tons

Alabastine and plastico "

Phosphate of lime "

Salt
"

Mica "

Nickel "

Copper "

Cobalt "

Gold ore "

Silver ore .

"

Petroleum imp. gal

Illuminating oil " "

Lubricating oil " "

All olher oils . . " "

Parafhn wax lb.

Natural oras

Totals

Quantity and
value of

mineral pro-

duction, andj_
amount of ". J
wages paid fo

labor, in 1892.

The total value exceeds the production of last year by $668,466 ;
but

the principal increase is in nickel and copper, in which there is a different

basis of values for the two years. The table, it may be explained, gives no

11
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account of properties upon which exploratory or development work was done

No statistical during the year. Of these there are a considerable number, especially in the
account of gold and nickel fields. In some cases numerous test pits and shafts h^ve

wOTk
**°'"*^ been sunk and several hundred tons of ore raised ;

a work which, though not
included in statistical returns of quantity, value or wages, may come to have
an important effect on the future of mining operations in the Province.

As was stated in the Report of last year, all transactions relating to sales

and leases of mining lands in the surveyed territory of the Province has been

Correspond- assigned to the Bureau of Mines, which of course includes all correspondence

ence. in respect of such transactions. The number of letters written by the Bureau
last year, including this branch of its work, was 1,417 ; but there was sent

out in addition 125 notices to lessees of mining lands re rentals, and over

1,000 circulars and schedules for the collection of mineral statistics. ^^

12
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II.

IRON-MAKING IN ONTARIO.

^or a country which has had self-government a hundred years, which A common-

has-a population of more than two millions and a school system of unsur- ^^ealth with-

passed excellence to provide for their education, which possesses rich resources furnace.

'

of soil, timber and minerals, including iron ores, which sustains varied in-

dustries, and which has large imounts of capital invested and seeking invest-

ment, much of it employed in the neighboring States,^ the Province of Ontario
is singular in being almost alone among the great commonwealths of our
continent without a blast furnace for the production of metallic iron.

Iron-making has been undertaken at different times and at various places

in the Province, but in almost every instance by men without skill or experi-

ence, and with only very limited meanX"]

Blast Fdrxace at Ganaxowue Falls.

The first blast furnace in Ontario was built by a company in the county
j

,

of Leeds about the year 1800, at the falls of the Gananoque river. It was in Leeds
an old-fashioned stack, and in connection with it was a forge for the manufac- county.

ture of bar iron. But the location was too far from ore deposits, having
regard to the difficulties and cost of transportation at that early period in the
history of the country, and as the ore used was of inferior quality and had
to be drawn a considerable distance the venture was abandoned after a trial

of two years.-

Blast Furnaces in Norfolk Coonty.

The next furnace was started about twenty years later, in the township 1^0 makinj?
of Charlotteville, county of Norfolk, to amelt the bog iron ore in that district, in Charlotte-

and it was carried on successfully for a quarter of a century, or until the ii^'** ^° ^

supply of ore in the locality became exhausted. The smelting of iron appears Norfolk
°°'^°

to have commenced early in 1823, as i>nder date of 15th January in that county,

year the proprietors, Messrs. Joseph VanNorman, Hiram Capron and George
Tillson, petitioned the Lieutenanc-Governor in Council for leave to lake and
use ores in the locality, the property of which was in the Crown.

" The petition of the undersigned owners in the concern of VanNorman
and Company, being tiie proprietors of the iron works established on lot No.
16 in front of the first concession of CharlotteviHe, in the district of London,
most humbly sheweth : That your petitioners have their said iron works now
at this time heating for the purpose of going immediately into operation :

^

1 The bank statement in the Canada Gazette for the month endkip February 8, 1893,
showed that theie was due to Canadian banks from their own agencies and other banks in
foreign countries at that date S21,397,.'?71. while there was due to the latter from the former
only S87,710. The balance, §21,309,661, represents the amount of our cash or capital abroad,
all or nearly all of which is used for commercial purposes in the United States, but which
may be called in whenever it is wanted. At the same date there was due from British banks
$1,159,930, and due to them §4,766,619.

2 Hiel Sliter's Recollections in Leavitt'* History of Leeds and Grenville, p. 62.

3 In a paper furnished by the late Mr. VanXorman, about eight years ago, it is stated
that the furnace had been completed and put in blast in 1822, but the statement in the
petition is no doubt more authentic. The wurk of constructing the furnace Nvas begun l)y

.Tohn Mason, in 1815, but the mner wall collapsed when only a tew tons hid been smelted.
Mr. Mason died soon after, and the property was aci quired by Mr. VanXorman.
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Iron ores
reserved to
^he Crown.

That your petitioners trust their said iron works are upon such a scale that

they will be found fully efficient for all the purposes required, and therefore

pray that your Excellency will be pleased to grant them the privilege of

taking and using, from time to time, for and at their said works, such iron

ore as may be required from any place or places where the same may abound
within the townships of Charlotteville and Middleton."

The patents issued in Upper Canada down to the end of 1823 reserved

iron ores to the Crown, except in rare instances ; but the petition of the

company was no doubt intended to cover the acquisition of ores found upon
all lands in the townships named, whether the title to such lands had passed

to settlers or was still in the Crown. The report to Council however assumed

that the petition only referred to ores on patented lands, and instead of con-

ceding to the company the privilege to take and use them, it was recom-

mended that this privilege should be accorded to the owners of the land.

" It is respectfully submitted that the proprietors of land in Charlotte-

ville and Middleton may be discharged from the restraint in their respective

patents as to digging and disposing of iron ore, should it be the opinion of

iiis Majesty's law officers that it may be, and if otherwise that his Majesty's

Government may be moved to authorize such discharge."'*

A second furnace for treating bog ores in the county of Norfolk was
built by Mr. VanNorman in the township of Houghton in 1854, with the

object of supplying the Great Western Railway with pig iron for the manu-
factuie of car wheels, but th« iron proved to be unsuitable and the furnace

was blown out.^

Iron making
:in Hastings
county.

The Marmora Irok Works.

In 1820 Charles Hayes began to take steps for making iron at Marmora,
in the county of Hastings, and a furnace which was erected there to smelt

hard magnetic ores had the ill- fortune to ruin or cripple three or four suc-

cessive owners in the course of forty years, although for the greater part of

that time it was out of blast. Little is known of the early history of this

enterprise, but the Departmental and Executive records show that it received

some measure of encouragement at the hands of the Government and the

Legislature. The first reference to it appears under date of October 26, 1820,

when the following Order in Council was adopted :

*' Mr. Charles Hayes being heard on a proposition to establish iron works

by the Govern- at the Crow river in the township of Marmora, in the Midland district, his

mentforsiteof Excellency with advice of Council was pleased to grant permission to him to

open a road from the Crow lake to Louis Rosebush's in Sydney, as nearly

on a straight course as the reserve for roads in the respective townships will

admit, and to erect works near to the said lake on Crow river, promising

to confirm a location of twelve hundred acres comprehending the site of the

works and the buildings inhabited by the labourers by grant of the land so

soon as the Executive Government shall be satisfied that works are so com-

plete as to manufacture bar iron and holiow ware ; and his Excellency with

he advice aforesaid promises to reserve other twelve hundred acres in the

neighborhood to supply fuel for the works, and that the grant of land be

without the Crown fee, paying only the fee to the patent officers. It is

further ordered that he be preferred for one year in the lease of such Crown
or Clergy reserves as may be found within this grant and the reserve for fuel.^

The tract reserved under the last clause of the Order included the whole

of the first and second and part of the third concessions of the township, sub-

works and fuel

reserve.

* Orders in Council Book No. 6, p. 24.

T See Report of Commission ob the Mineral Resources of Ontario, pp. 319-20 and 328.

6 Orders in Council Book No. 5, p. 190.

14
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gequently changed to the half of the first, second, third and fourth concessions,

and covered with Marmora lake an area of 12,000 acres.'

On 1st October, 1821, Mr. Hayes applied for an extension of time as

fireferred lessee of this block, stating that he was then deeply engaged in

the erection of his works and had " a vast number of men employed.'^

On 7th June, 1823, he memorialised the Government for issue of the

patents for the grant of 1,200 acres located as a site of the works, " having

fulfilled the conditions of the Order in Council of 26th October, l':?20 ;" and

as the patents were issued in August following it is to be inferred that the

furnace as well as the works for the manufacture of bar iron and hollow

ware were then completed.^

In the same memorial Mr. Hayes petitioiied for an enlargement of the

fvuel reserve from 1,200 to 1,800 acres, and that by act or instrument the

grant thereof should be confirmed to him in perpetuity, which n quest the

Council disposed of by the following Order :

"That six hundred acres of land adjacent to the reserve for fuel, for the

iron works in Marmora, be added to that reserve, and the whole tract so

reserved remain to the use of the iron works so long as they are improved

as such without interruption of more than three years." ^"^

Subsequently Mr. Hayes obtained permission to dig for and use ore of any

description excepting gold and silver on any Crown or Clergy land leased by

him."
With respect to the reserved tract of 12,000 acres in Marmora, Mr. Hayes New reserve

discovered that the deposit of ore upon which he relied was outside of its of lands for

limits, and he submitted to the Government an offer to make a survey of ^^^ *^"^'

three adjoining townships in which iron ore was likely to be found and to

accept a percentage of the lands as his compensation for the work. Accordingly

on 30th October, 1821, the following Order in Council was adopted :

" Upon the representation of Mr. Charles Hayes that the bed of ore on

which he relied for supply of his contract with his Majesty's Government for

iron ballast is discovered to be out of the limits of the reservations made for

such purpose, and is likely to be found in the townships of Mora, Ninia or

iJarlos,^^ and that to obviate any risk of such ore falling into the hands of

strangers by the draughts of the sur\' vorh emploj^ed to survey the same, and

proposing to undertake the survey of these townships at the low rate of four

per cent, on condition of being permitted to locate such percentage in a manner
to cover the iron ore : his Excellency the Lieutenant-Governor with the advice

of the Council is pleased to order and direct that the Surveyor-General do

contract with Mr. Hayes on the terms proposed for the survey of the said

townships.^^

7 Orders in Council Book No. 5, p. 251, 9th March, 1821. The reserve block is shown on
the origfinal map of the township by a shaded border.

8 Writing to the Governor's secretary on 26th February, 1821, Mr. H. said: "Having-
had a survey made from the 13th lot in the first concession of Rawdon in a straight line te the
rear thereof, and thence to the Crow lake in the township of Marmora, I have now had a

road cut throughout which I imagine will be 15 miles in length.
"'

9 J. H. Bartlett of Montreal states that the iron wor-ks were first commenced at Marmora
by Mr. Hayes in 1830. " The Manufacture, Consumption and Production of Iron, Steel and
Coal in the Dominion of Canada," p. 29. Also Transactions of the AinericaD Institute of

Mining Engineers, vol Xiv, p. 527, by the same writer. But the property had passed into

the hands of Hon. Peter McGill before that year as principal creditor of Mr. Hayes, and
in 1828 he petitioned the Legislatuie for a loan of £10,000 to enable him to carry on the

Works.

10 Orders in Council Book No. 6, p. 46. An absolute grant of the property was made by
the Crown in 1853, upon payment of 10 cents per acre, u lb. p. 47.

12 Now known respectively as Belmont, Lake and Methuen. Among oth'^r curious names
of townships in those days in that part of the Province were Alma, Emir, Zeta, Aye, Yea,
No, Et, Jus and Norma. 0. C. Book No. 5, p. 357.

13 Orders ir Council Bo<ik No. 5, p. 358.
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in the sumuier of 1823 the surveys were well nigh completed, and Mr.
Hayes solicited the Government for permission to locate ia the township of

Belmont the whole of his percentage for the three townships. The grounds
of this request were, (1) "that the great body of iron ore on which your
memorialist relies is within the township of Belmont," and (2) " that in the

said township of Belmont is a lake to which from your mtmorialist's works
is a line of wat'er communication, and from which said lake your memorialist;

has it in contemplation to cut at some future period a canal tx> connect it

with the river Trent, which would be of great importance in transporting

iron and other commodities from the said works to the Rice lake, and vice

vrsa, and would also be very beneficial to the public."^* The patents were
issued in July, 182-1:, and covered areas of 8,534 acres in Belmont, including

lot 8 in the first concession, upon which is the Big Ore bed or Blairton mine.

From this mine most of the ore smelted at the Marmora furnaces was taken.

But Mr. Hayes appears to hare already become involved in business difficul-

ties, for in September of the same year he made an assignment in trust

of a portion of his property, including the land upon which the works were
built, to Peter McGill, Anthony Manahan and Robert Hayes. In February,

1825, Messrs, McGill and Manahan surrendered their trust to Charles and
Robert Hayes, and in June the property was sold in part to Mr. McGill, who
carried on the works for some time in this and the following year. In 1828

Mr. McGill sought, but unsuccessfully, to enlist the aid of tjie Legislature,

having applied for a loan of £10,000, and in October, ISS'O, he sold the

property to Mr. Hetherington, An Act to incorporate the Marmora Foundery
Company was procured from the Legislature in the session of 1831, upon
the petition of Messrp. Hetherington, McGill and Manahan, with an authorized

capital of £50,000, the object as %et forth in the preamble being to acquire

the Marmora iron works, at that time the property of Mr. Hetherington.

to the end that " the said iron works and manufactory should be conducted

on an extensive scale, so that his Majesty's subjects in this Province may
have a cheap and accessible market for a supply of iron wares independent

of any foreign country." A further object as set forth was that " the said

Company will be capable of furnishing such ordnance, military and naval

stores in the line of their trade as hi^ Majesty's Government may require

in this Province in peace or war."^^ This corporation continued to exist at

least in name until 1853, when the charter was amended under a new set

of directors ; but the records of the county registry office show that in 1834

Mr. Hetheringtsn reconveyed the property to Mr. McGill.

The report of the Commissioners appointed in 1837 to ascertain upoa

what terms the lands and works of the " Marmora Iron Works" might be

aeq.u7Ved by the Government, for the purpose of employing the convicts of th«^

penitentiary in the production and manufacture of iron at Martnora, showed

that the quaatity •f land held in fee in the two townships was 10,935 acres,

besides the 1,800 acres of fuel reserve.^'' Ifc also appears by this report that

the works oons-isted of two furnaces for smelting ore, a easting house conwuoe.

to both, a forge for ^e manufacture of bar iron, four coal houses with a

capacity of 35,000 bushels each, saw and grist mills, blacksmith's shop^

carpenter's shop, store, dwellings, etc., "terming in the view of the Commis-

sioners a more complete and substantial establishment than on its scale of

magnitude can be met with in all North America." The value placed by

14 Memorial to his Excellency Sir Peregrine Maitland, 14th June, 1S23.

15 An Act to incorporate certain persons under the stylo and title of the Marmora Foundeiy
Company, passed 16th March, 1831.

16 Twelve hundred acres of the land in fee was purchased from a private owner (C. A.

Hagerman), and the rest was acquired by grant from the Crown. Report of Hie Commis
.lioners on the Removal of the Penitentiary from Kingston to Marmora, ui !>eDdix to

Journal of the Assembly of Upper Canada. Session 1839, vol. ii, pp. 239 a-nd 243.
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Mr. McGill on this property in his oifer to the Commissioners was £25,000,
including the land, and if the statements made by the Commissioners were
trustworthy the wonder is that the works should have been allowed to

remain idle.

Referring to the supply of ore at the Big Ore bed, they describe it as a -pj^g Big Ore
mountain on the shore of Crow lake entirely composed of iron ore. " Inas- bed in Bel-

much as the Commissioners had never before a conception of such a quantity naoi*-

of ore in one mass in such a position, their surprise was exceeding, for the
first consideration that must be given to this locality is that it is inexhaustible

for all the purposes which may be forever required for this Province." They
also found that with a boat of fifty tons navigated by tour men one hundred
and fifty tons of ore from the head of the lake might easily be brought to

the works in two days, so readily was it quarried and put on board there. ^^

The extent of this ore body is better known now, but the impression produced
upon the minds of the Commissioners was doubtless an effect of novelty.

As to the profits of the business, the report gave the following figures of ^ fx,rnace
actual cost and production as shown by the record of the new furnace for a record,

campaign of five months :

^^

State JiENT of the Expenses of Wages incurred in the Working
OF THE NEW FURNACE, BLAST COMMENCING ON THE 15TH DAY OF
December, 1825, and ending on the 15th day of May, 1826

To the founder, John Jones, 152 days at 15s. per diem
|
114

To 2 firemen, Campbell & by. r, 152 days at 6s. .^d. each per diem
To the ballast moulder, Seagriff, 152 days at 5s. per diem
To 2 top-men or tillers, 1 banksman and 1 ore-burner at $24 per

month each
To 1 gutter-man at S20 per month
To thti carpenter who attended the bellows, Is. per day extra

wages, 152 days and ?12 allowed for the blast
To the average labor of 2 men each day employed in making log-

heaps, filling ore, raising clay and sand, etc., 152 days at I

38. 3d. per diem
| 24

To the expense of 600 bushels of coals each day for 152 days, at
2ls. 6d. per hundred

| 980
To the average quantity of ore, 4 tons per diem, for 152 days, at,

5s. per ton
| 152

To allowance for candles, oil, tar, etc , for the casting-house, I

moulding, and use of bellows, at Is. per diem for 152 days. 7

£.
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Importance of

the works.

£625 for the five months, which would still show a profit made by running

the furnace for that time of more than £2,000 The allowance for wages, it

will be noticed, is fairly liberal even at present rates ; but i^ cents per bushel

for charcoal and $1 per ton for ore are low figures. On the other hand, §62. 50

per ton for pig iron is nearly four times the price of charcoal pig at the present

time in Michigan.

Commenting upon the statement and other facts elicited by their enquiry

the Commissioners observed in their report that they " serve to show the

importance of the works, if even conducted upon the moderate scale of opera-

tions upon which they have hitherto been managed, by which it appears that

by the operations of only one furnace in blast for the year, and the forges

making but three tons of bar iron per week, an annual profit of £13,037

18s. 6d. was estimated to accrue, after paying all the contingencies chargeable

on the operations producing it, and valuing the produce at a net price under

the market rates, deducting charges of transport and sale ; a profit (indepen-

dent of the advantage to the country of having even so much of the supply of

so necessary an article of consumption as iron furnished within ourselves)

which would cover the first heavy outlay of building and otherwise preparing

for the safe-keeping and accommodation of the convicts in the event of

transferring them to the establishment. But the Commissioners cannot con-

template the probability of confining the operations of an establishment like

this, and of one of the manufactures in the rank of utility most essential

to mankind, with the unequalled privileges and advantages which the works

possess, to be confined to the making of a few hundred tons of castings and

bar iron every year—while the Province is annually disbursing hundreds of

thousands of pounds for that commodity from abroad which could be pro-

fitably produced at home of a far superior quality and at a diminished price.

Independent especially of the great importance which the establishment would

prove to the Queen's Government in the time of war, as a resource to supply

all the ordnance and munitions of war in their line, a resource contemplated

with approbation by the Home Government when to foster the iron works

into existence they gave a contract to Mr. Hayes for the delivery of pig iron

ballast into the naval yard at Kingston at a full remunerating price, to the

extent of £13,000 sterling."!'^

That the Commissioners showed only the bright side of the shield is

apparent when the estimates of value of the estate and profits earned by the

works are examined. The following statements possesses hisloric as well as

economic interest :

"-'^

Estimates of

value of the
estate,

19 Report, p. 239.—Keference to this contiact is made in the Order in Council of 30th
October, 1821, (p. 15 ante). In those days pig iron was largely used as ballast for ships of war,

for which purpose it was cast into lengths of about three feet, with a hole at each end through
which a cable was slipped to make a connected but easily shifted weight. This explains the

item of £38 for wages paid to the ballast moulder in the foregoing statement. Since the era

of steam navigation coal is the principal article used for ballast in war ships.

20 Report, p. 242. —The following detailed description of the works is given in the report

of the Commissioners :
" The works, of which a ground view with references is herewith pre-

sented, consists of two furnaces for smelting iron ore, connected by a casting douse common
to both, with the wheel house and bellows house attached to each, having in the same file

of building several capacious rooms and lofts, usefully occupied in the purposes of a foundry
—the whole forming one solid mass of building of limestone, constructed on the face of a bank
of the same material, forty feet high to the level of the bank ; on this bank (an area of five

acres of which is enclosed with a dry wall) three substantially framed coal houses are built,

sufficient to contain each 35,000 bushels of coal ; another portion of the same bank has hitherto

been occupied as a coal and ore bank, where the ore has been usually roasted on log heaps, to

free it by that process from the intermixed sulphur, and upon the unoccupied part of it much
if not all the charcoal required for the uses of the furnaces could be most profitably made, as

will be hereafter shown. The furnaces, as conducted formerly by private enterprise, were
found capable of making four tons of iron d^ily, on the average ; statements in which respect

they are enabled to submit by politeness of the Honourable Peter McGill, the proprietor.

In connection with the furnaces is a large and substantial stone building, containing two trip

18
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Estimate of thk Presknt Value of the Estate ix the
Marmora Iron Works.

The new furnace, beinp the largest, is considered to have cost

in its construction, with the two apartments attached,
and the complete tophouse, bellows-house and wheel-
house

The bellows, bellows gear, wheel and shaft cost

The castings-house for both furnaces cost

The old furnace, wheel, bellows, beHows -house, wheel-house,
top-house and sparking-room, in the ratio of the other
furnace

The forge-house, with four fires, two trip-hammers, contain-
ing four sets bellows impelled by water from four dif-

ferent wheels, and the two hammers—two diffeieat
wheels—original cost upwards of £2,500; present value
at the lowest estimate

Carpenter's shop, complete
Four coal houses, at £30 each
Grist mill, one run of stone, complete, and smut machine ...

Saw mill, two pit and one circular saws, complete
Bark mill and tannery
Dwelling house
Stone boarding house
New store and office

Rake house, old office and old store

The clerk's house
Twelve dwelling houses for men, at £60
Barn, stable, root house, cattle shed, ash house as a dry house,

ashes, etc

Water lot in Belleville, value
14,000 acres of land, at 203. per acre
Ucensils, etc., and lower store, patterns, etc., fire engine . .

.

Length of flume and canal
The two dams and breakwater as they now stand
Stock of ore

d.

1,000
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working of the new furnace for a campaign of five months, allowing each fur-

nace to continue in blast only six months of the year.^^

Reasons
against
Government
undertaking
the business
with convict
labor

.

VanNorman's
venture at

Marmora.

Semi-annual profits of the new furnace
do do old furnace ,

Profits on sales of merchandise, provisions, etc., per annum.
Profits on 156 tons bar iron

And that valued upon the farm

Total yearly revenue 9,145 17

£.
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product were made at first over a rough waggon road to Belleville, a distance

of thirty-two miles ; but by cutting nine miles of road from the mine at Grow
lake to Healy's falls on the Trent river a new land and water route was
obtained whereby, although bulk was broken three times, pig iron could be

delivered at Oobourg more easily and at less cost than at Belleville. Sales

were made for a short time at |30 to $35 per ton ; but after the construction

of the St. Lawrence canals British iron could be brought up the country and
sold at a much lower rate, and Mr. VanNorman was compelled to close his

works with the loss of everything.

In July, 1849, Mr. McGill conveyed the lands at Marmora which he had ^ new com

-

acquired from Mr. Hetherington in 1834 to the Marmora Foundery Company, pany

and in 1853 this company was reconstructed under an amending charter and organized, and

a capital of £80,000 stg. "to carry on extensively the manufacture of iron and reserve

steel." Among the new directors were A. T. Gait, Peter McGill, Alexander acquired.

Simpson, William C. Evans and James B. Greenshields of Montreal ; William

Rhodes and Edward Burstall of Quebec; Robert Gillespie of London, and
W. A. Matthews, mayor of Sheffield, Eng., and it was provided that the Act
should not go into operation until £30,000 was paid in. Little is known of the

affairs of this company until 1856, when it applied to purchase at a reduced

price 20,000 acres of land as a fuel reserve. The matter was brought to the

attention of the Legislature in the session of 1857, and the following resolu-

tion was adopted :

"That it is expedient to encourage the manufacture and production of

iron in this Province, and for that purpose to allow the Marmora Iron Com-
pany to purchase for a fuel reserve waste lands of the Crown in the townships

of Marmora, Belmont and Lake not exceeding 20,000 acres at the price of not

less than one shilling and sixpence currency per acre." ^

An Order in Council of 20th October, 1857, authorised the Commissioner
of Crown Lands to carry out the sale to the company at thirty cents per acre,

although the price of public lands in the Province at that time, as fixed by
regulation, was eighty cents per acre. Patents for 15,000 acres of this pur-

chase were issued in 1863, and for 4,800 acres in 1872 ; but in the meantime
the company had become amalgamated with the Cobourg and Peterborough Amalgama-
Railway Company, under the title of the Cobourg, Peterborough and Marmora t^on with the

Railway and Mining Company. The deed of amalgamation between the two Peterbtnough
companies was signed December 28, 1866, and in the following year mining Railway Co.

operations were resumed at Big Ore bed-^ and shipments of ore began to be

made to Cleveland and Pittsburgh tia Cobourg. A section of railway, eight

miles long, was built from the mine to the Narrows on the Irent river,

whence the ore was taken by boat to Harwood station on Rice lake, and again

put on cars for Cobourg. The shipping season did not last more than four Mining opera-

months of a year, owing to difficulties of river navigation, and during this tions resumed.

period about 100 tons per day were moved from the mine The books of the

company are destroyed, but there are records to show that 12,20i tons were
shipped in 1870, and 10,100 tons in 1873, the last year in which the mine
was worked. None of the ore raised by the new company was smelted in the

Province, and of course the timber reserve of 20,000 acres acquired from

the Government was not used for the purpose for which it was intended.

Some time before closing down the mine the company had bonded the whole

of its property for $300,000. In 1883 the whole property, including railways

and rolling stock, mines, furnaces and works, dwellings at Blairton and
Marmora and about 30,000 acres of land, were offered for sale by direction „,

^^

of the court, and Mr. T. P. Pearce of Cobourg (now of Toronto) became the sold by order
of the court.

25 Journals, 1857, vol. xv. p. 438.

26 The name of Big Ore bed was changed by the new company to Blairton mine, and forty
cottages were built for housing the employes.
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Another
unsuccessful
venture in

Hastings.

A record of

furnace
experiments.

purchaser, at the nominal price of 832,200. Mr. Pearce is still the owner,

but the Big Ore bed at Blairton is filled with water, and the furnaces and

works at Marmora are tumbling into ruins.

A Blast Furnace at Ma doc.

A furnace for smelting iron ore with charcoal fuel was built at the village

of Madoc in 183G or 1837 by Uriah Seymour, and was worked with varying

success for eight or nine years. The mine which supplied this furnace with

ore is known as the Seymour mine, and is on lot 11 of the fifth concession of

Madoc. Mr. F. E. Seymour, son of the furnace owner, gave the following

account of the enterprise to the Commissioners appointed to enquire into and
report upon the mineral resources of the Province :

'' My father had a foundry as well as the furnace, and they began the

manufacture of those articles at once. There were several tests or experi-

ments made with the ore, as it required different treatment to that of ores he
had been accustomed to in York State ; it contained neither phosphorus nor

sulphur. I think smelting went on till 1844 or 1845. The experiments were
very expensive, but I think the real cause of the stoppage was a lawsuit,

together with a sudden drop in the price of iron. My father prodixced very

good metal, and he said it was a very good ore to work when he got the

proper flux. He mixed no other ore with it at all, but put loam with the

flux, and this he considered to be the secret of his success."-''

A fuller account of the difficulties experienced in working this furnace has

been given by Mr. Thomas Macfarlane in the report of the Geological Survey,

from information which the writer obtained from Mr. Seymour himself.

" Limestone was used as a flux, and three different blasts were started

with different materials (found in the neighborhood) for hearthstones. In
each of these three trials the hearthstone was rapidly cut out by the slag,

the furnace became unworkable and was blown out, always at a great expense

for repairing the furnace and for fuel in heating it up. Mr. Seymour, sup-

posing the bad quality of the hearthstones to be the cause of these misfortunes,

procured a new hearth from Rossie, in New York, of the material used in

the furnaces there. Thp furnace was again started, but, by way of precaution,

with a blast at only one tuyere. The same flux was used as formerly, and
the same slag was produced, cutting into the Rossie stone as much as it had
ever done into the hearthstones previously used. It having been thus demon-
strated that the former hearthstones were not at fault, since even the Rossie

stone could not withstand the slag, Mr. Seymour decided to alter the flux,

substituting for the limestone a sandy clay. This was done, the blast was
stopped at the damaged tuyere, and introduced at the one which had been kept

unused. Very soon the character of the slag changed. It became mild, did

not cut into the hearthstone, and kept fluid and in motion long after it left

the furnace. The iron was of excellent quality, but at this time the stock of

charcoal became exhausted, it being impossible to procure charcoal burners to

keep up the supply. Reduced to extremity, Mr. Seymour caused cordwood
to be ha.veJ up into lengths of two feet and used instead of charcoal. For
seventy-five days he continued to work his furnace with the same fuel ; and
with only one tuyere, producing a good slag and excellent iron t ) the extent

of one ton daily. About eighty tons were produced in all during the blast

and cast into stoves, potash-kettles, etc., besides a small quaatity of pig iron.

The latter found a ready sale in Belleville at 827 per ton and was considered

of first-rate quality for machinery. Encouraged by his success in smelting

with wood, Mr. Seymour repaired the furnace and started it again with wood
alone as fuel, and with the two tuyeres at work. From two to two and a

half tons of iron were produced daily, but it was of an inferior quality ; the

27 Report of the Commission, p. 389.
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castings made with it cracked in cooling. Mr. Seymour was led to suspect

that this was caused by the wood descending too quickly and insufficiently

charged into the furnace. That this did affect the quality of the iron was

proved by stopping one of the tuyeres. The daily produce sank to one and

one-quarter tons, but the good quality of the iron was restored, and the

furnace kept in blast three months. The exact cost of the operation I could

not ascertain, bnt Mr. Seymour assured me that according to his books this

blast contributed somewhat to imjirove the financial position of the concern.

The daily product of iron was however too small, and smelting with charcoal

was again resumed, in the midst of which Mr. Seymour's partner was killed

by an explosion in che mine. The difficulty of settling with his heirs became

superadded to the financial difficulties of the concern, and Mr. Seymour's

means having become exhausted he was obliged to suspend smelting opera-

tions." 2«

The failure of Mr. Seymour's venture does not appear to have been due

to the quality of the ore, but rather to the primitive methods employed and

to lack of sufficient capital where costly experiments had to be carried on

with an ore the nature of which was not perfectly understood. The use of

earth instead of limestone for flux seems to have been attended with very satis-

factory results, a knowledge of which may prove to be valuable in the future

treatment of our dense magnetic ores. From data furnished by Mr. Seymour
to Mr. McFarlane it appears that he was able, even by the methods he

employed, to produce pig iron with cordwood as fuel at a cost of SI 2 per ton.

Blast Fur

x

ace in Essex Couxtt.

A furnace to smelt bog ore was erected in 1831 by Messrs. Gaboon & gmelting bog
Field at what is now known as the hamlet of Olinda, in the township of ore in Essex

Gosfield. A pa,=:sing reference to this enterprise is made in Smith's Canada, ^°"° ^'

where it is stated that ore was found in the townships of Colchester and

Gosfield, "large quantities of which used formerly to be manufactured at

the furnace in Gosfield."-^ But this furnace is little more than a tradition

even in the locality where it stood, and the few notes given here have been

gathered from the old residents. The height of the stack was about thirty

feet and the furnace is said to have been driven by a cold blast through one

tuyere, but its daily capacity is not known. Sufficient quantities of ore

were obtained within a radius of five miles, being chiefly of a variety known
as " shot" ore, and it was smelted with a mixture of hardwood and charcoal.

Stoves, plows, potash kettles, etc., for the needs of settlers were made at a

foundry in connection with the furnace, but the principal market for the pig

iron was found in the United States. There are no records to show what
quantity of iron was produced by this furnace, nor the price at which the pig

iron was sold. After having been in operation six years it was blown cut in

1838, tradition says, " for want of funds." ^

More than the lifetime of a generation has passed since the last pig iron Experience of

was made in Ontario. Quebec has had a more fortunate experience, and a iron making

lesson of instruction to us may be found in it. I purpose therefore to '^ Quebec,

follow the story of iron making in Ontario with some account of the pro-

duction of pig iron from bog ores as carried on at the two seats of the industry

2S Report of the Geological Survey, 1866, pp. 109-111.

29 Smith's Canada, vol. i. p. 27.

3t) For the information about the Olinda furnioe here given I am indebted to Mr. Grove
Whaley, a farmer in the township of Gosfield. "My father, Mr. Henry Whaley, now de-

ceased, "" Mr. W. writes, " was foreman d-iring its existence. I am t')'^ y'^unsr to remember
anything concerning it, being only Bfty-five years of asre. But I have interviewed some of

the old residents here who are supposed to know, and am sending you what facts I can

gather."
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Furnace at
St. Maurice
Tillage.

Batiscan,
L'Islet and
Shawenegan
furnaces.

Furnace at
Radnor.

in Quebec, in the valleys of the St. Maurice and St. Francis rivers. During
the months of August and September of last year I visited the works at
Radnor and Drummondville, and in February of this year I made again a
hurried visit to Radnor along with members of the International Mining
Convention. My information therefore has been obtained at first hand from
the managers and officers of the works and from observations on the ground.

The St. Maurice Forges.

The group of furnaces known generally as the St. Maurice forges, from
their situation on and near the river of that name, are five in number, and
are in the counties of St. Maurice and Champlain. The oldest of these is

at St. Maurice village, and has the name Oi being the second blast furnace on
this continent, having been erected not later than 1737, and possibly four

years earlier. The first furnace in America was built some years before this

time by Governor Spotswood of Virginia, an interesting account of which
is given by W. N. Adams in a recent number of the New York Iron Age,^^

who in November of last year exhumed it from the mass of debris, soil and
vegetation which had buried it from human sight for one hundred and
fifty years. The St. Maurice furnace, after an eventful history of nearly a

century and a half, was blown out in 1883, having for the last twenty years of

its existence been worked by John McDougall and his son George, and by
the firm of John McDougall & Co. of Montreal. When John McDougall
purchased the works in 1863 they consisted of one blast furnace and two
Catalan forges. The hearth of the furnace was three feet square and four feet

high, the diameter at the bosh was 8 feet 2 inches, and the height of the

stack from the bosh to the throat was 20 feet. At first it was driven with

a cold blast, but in the later years by a warm blast. The ore and charcoal

were obtained in the immediate neighboihood, and about four tons of pig

iron was produced daily. For three or four years the pig metal was cast

into stoves, kettles, etc , but after 1866 the whole product of the furnace was
sold to and used by John McDougall & Co. of Montreal for car wheels.^^ In
1874 the works were purchased by John McDougall & Co., and were carried

on for about ten years longer, when the furnace was blown out for the last

time owing to the scarcity of ore and fuel in the locality. The Catalan forges

had been worked by John McDougall only two or three years. Their pro-

duct was used in the manufacture of axes at St. Maurice, and of scythes

at an establishment in Ontario.

Three of the other furnaces in the St. Maurice valley were the Batiscan,

on Batiscan river, built in 1798, the LTslet, and the Shawenegan, all of

which are now idle. The Shawenegan furnace was a venture to smelt lean

ores containing 10 per cent, of titanium, and was a complete failure. The
L'Islet furnace was built by John McDougall at a distance of four miles from

the old St. Maurice works. It also turned out a failure, as without railway

facilities supplies of ore could oaly begot within the limits of carting distance,

and after a few years the local fields were exhausted. Besides, the cost of

carting pig iron to the market at Three Rivers left no profit to the producer.

THE FURNACE AT RADNOR FORGES.

The furnace at Radnor Forges is situated on the river Au Lard, distant

fifteen miles from Three Rivers. The pioneer of the industry at this place was

Mr. Larue, an intelligent and enterprising French-Canadian, who conducted the

business against heavy odds for several years. The works were commenced in

1860, and when completed the plant embraced a blast furnace with a capacity of

31 New York Iron Age, April 13th, 1893, p. 843.

32The head of this firm, it may be remarked, is not the John McDougall of St. Maurice,

nor even a relative of tlutt gentleman.
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from three to four tons per day, rolling mills, a foundry for casting stove

plates, car wheels, etc., and a factory for horseshoe nails, part of which was

located at Three Rivers. The township was largely bushland, and roads had

to be cut and made over which to bring in material for construction, supplies

of fuel, ores, etc., and to carry out the products of the works, the nearest

marketing and distributing point being at Three Rivers on the St. Lawrence.

Under such circumstances it is little wonder that Mr. Larue's enterprise

failed. His estate passed into the hands of G. B. Hall & Co., who undertook

to carry on the works as a side business with lumbering. This firm retained

possession until July, 1889, when Drummond, McCall & Co. of Montreal

became the purchasers, and organized the Canada Iron Furnace Company
with an authorized capital of $300,000. The property consists of the furnace

and charcoal works with 80 acres of land at Radnor, a car-wheel foundry at

Three Rivers, mining rights on about 100,000 acres of land (embracing the

township of Radnor) which had been granted to Hall & Co. by the Lo6al

Government, and an extensive tract of timber land along the St. Maurice

river above Grand Piles. The furnace was leased for a short time to George

McDougall, and operations were carried on until May, 1891, when it was
blown out and dismantled, and the erection of a new furnace was commenced
under the management of Mr. John J. Drummond, with designs prepared

by John Birkiubine of Philadelphia, president of the American Institute of a modern

Mining Engineers. The shell of this furnace is constructed of boiler-plate, furnace built

with a diameter of 13 feet 6 inches from the mantle ring to the top. T'lie iJoa Fumsfce^
total height from the hearth floor is 40 feet, the crucible has a diameter of Company.

5 feet and height of 4 feet 8 inches, the bosh a diameter of 9 feet and height

of 8 feet 4 inches, and the stack proper a height of 27 feet with diameter of

9 feet at the bosh and 6 feet at the top. The furnace is water-jacketed

from the base of the crucible up to the bosh-line, the jacket consisting of six-

teen sections of cast-iron plate about 2;^ inches in thickness, through which

runs a coil of one-inch pipe, the plate having been cast around the coil in

the mould. Half a million gallons of water flows through these pipes every

twenty-four hours, whereby the temperature of the interior fire-brick wall is kept

down and its life preserved. The tuyeres, four in number and 3^ inches

diameter, are water-jacketed also, and the hot-blast is driven into the furnace

with a pressure of 3| lb., at a temperature of SSO'' f. So equipped the furnace

had a capacity of 25 tons of pig per day of 24 hours. With a new Weimer
blowing engine and four boilers now set up and working it is believed that tha

furnace can be driven up to 50 tons per day, but owing to a short supply of

charcoal fuel the daily output during the winter has been limited to 25 tons.

In practice the make will probably not exceed 40 tons per day. Gas from the

stack furnishes fuel for the boilers and hot blast stove, and the supply will

doubtless be ample when the furnace is driven to its full capacity.

The blast was started in the new furnace on 12th March, 1892, and it

is hoped that the campaign can be carried on for two years before closing

down for repairs. For the first twelve months 6,500 long tons of pig iron was
produced, the quality of which is claimed to equal the famous Salisbury brand. ^^

The ore supply for the Radnor furnace is procured from a number of Sirpplies of

sources on both sides of the St. Lawrence, and consists almost wholly of bog hog ore.

ore or brown hematite. Magnetic ore from the Bristol mine on the Ottawa

33The St. Tho.nasCar Wheel Co. is now using 2,000 tons of Radnor pig ii'on a year. They
volunteer the testimony that it is giving most satisfactory results in their car wheel mixture.
" We have found that by the aid of i'c we cjn entirely dispense with the high-priced irons

which we were formerly obliged to import, our records of tests showing an improvement of

over 25 per cent, on the results previovis to usintj your iron, in addition to which our per-

centage of loss has been greatly reduced." The Waterous Engine Works Co., of Brantford,
report after two years trial thao for cylinder and valve castings for engmes it is at least

equal to if not better than Salisbury iron, which they had previously used for this purpose.
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river is used as a mixture in small quantities, but it contains sulphur and
requires to be roasted. Farmers are employed during the slack season in

raising ores on their own or the company's lands and either drawing it to
the furnace or delivering it at the nearest railway station. A large quantity
is raised by the company's employes at Lac-a-la-Tortue on the line of the Grand
Piles railway, nine miles from Radnor, where after being dredged and washed
it is loaded on cars and taken to the furnace. This lake has been worked for

thirty-one years, and although it only covers an area of five square miles the
supply is believed to be still very large. In places the ore lies two feet in

thickness, and where streams enter constant addition is being made to the
deposit, the particles of iron being washed out of the sand area southward
of the Laurentian hill.'j. The following analyses of bog ores used at the furnace
have been made by Prof. J, T. Donald of Montreal

:
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12 inches diameter, aud all parts of it down to three inches will be utilized,

—

and to lessen the risk of forest fires the smaller branches and brushwood will

be gathered into heaps and burnt in the spring or early summer of each year.

By pursuing this plan it is confidently hoped that a continuity of fuel supply

will be preserved upon a limited area along the river, and that there need be

no fear of increase of cost on account of long haulage for many years.

The Radnor furnace gives employment to a large number of men, some Labor

steadily but most of them irregularly, as they are farmers who employ their employed at

spare time in raising ore or cutting wood upon their own lands and drawing

it to the company's works or the nearest railway station. Sometimes the

total reaches 850. The average of the past year was 600, but some of these

were employed opening up new fields of ore and on work of a preparatory

character, so that in proportion to the production of the furnace the number
was larger than will be found necessary hereafter. But with the increased

capacity of the furnace a large force will be required, especially in the ore

fields and in the woods. The wages ot ordinary laborers range from 80 cents

toSl per day, of furnace laborers from 81.15 to $1.40 per day, and of furnace

men from $75 to $100 per month.

The St. Francis Furnaces.

In the St. Francis valley, on the south side of the St. Lawrence, iron-

making has been in progress for nearly a quarter of a century.

The first blast furnace in this district was built in 1869 on the Aux Locations of

Vaches river, a tributary of the St. Francis, in the county of Yamaska. furnaces.

It was operated by the St. Francis River Mining Company for four years,

during which 5,520 tons of pig iron was smelted from the bog ores in the

locality, and in 1873 it was sold to John McDougall &, Co. of jNlontreal. By
this firm the works were carried on until 1880, when, upon the ores becom-
ing exhausted, the furnace was dismantled.

In 1880 the same firm began to establish smelting works at the town
of Drummondville, on the St. Francis river. One furnace, known as the

Grantham, was built in that year, and a second, known as the St. Francis,

in 1881. Both stacks are built of stone lined with fire brick, on fovir arches

which form a square of 26 feet, and both are about 35 feet high. The bosh
of the Grantham is 10 feet in diameter and that of the St, Francis 9 feet,

the capacity of the foraier being 7 tons and of the latter 6 tons per day. Both
furnaces utilize gas from the stack to heat the blast, the temperature of

which is 400*^ to 450" f. The blowing cylinders are driven by a Lefiel

wheel of 56 inches diameter, and the pressure ranges from three-quarters to

one pound per square inch. The blast is driven into each furnace through
five tuyeres of 1|- inch diameter.

Bog ore is obtained from the districts south and east of Drummondville, Supply of bog
at distances ranging from four to twelve miles. The bulk of it is raised <^''e-

by the firm's employes, washed by seiving in shallow wells, and drawn to

the yard by the firm's own teams ; but considerable quantities are gathered
and delivered by farmers and jobbers. As washed this ore will analyze 50
per cent, of metallic iron, and yields in the furnace 40 to 42 per cent. When
drawn by teams direct to the furnace it costs $1 per 1,000 lb., and when
brought in by i-ail $1.25. Farmers on whose land the ore is mined are paid
by the firm a royalty of 7^ cents per 1,000 lb., or 15 cents per short ton,

which is equivalent to about 38 cents per ton of pig. The ore occurs in

beds ranging from 3 to 12 inches in thickness, and sometimes to 20 inches.

It is found in the sand or on the edges of bogs, on islands in the bogs, and
occasionally in peaty deposits.

The charcoal for fuel is made in rectangular kilns on the furnace grounds Charcoal fuel.

from balsam, spruce and small quantities of white birch and soft maple, at
a cost of about five cents per bushel. Wood for the purpose is delivered at
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$1.25 per cord of 138 cubic feet, this being the French measure. Twenty-five

bushels of coal is sufficient to smelt 650 to 700 lb. of ore, which is the usual

charge for the furnaces.

The average length of a campaign is about ten months, at the end of which

time it is found that the lining of the furnaces is in need of repairs ; but

both furnaces are hardly ever shut down at the same time. The whole output

is used in the manufacture of car wheels at the company's works at Montreal,

where it is regarded as equal to the production of the Salisbury furnaces.

Sometimes large stocks accumulate, the quantity of which is determined by

the requirements of the car wheel foundry. At the time of my visit in Sep-

tember about 2,500 tons of pig was piled up in the stock yard, although it

might then be sold to dealers at $27 per ton.

With one furnace in blast .36 men are employed, and with the two 44 men.

In the bush an average of 150 men is maintained for the year round, mak-
ing ore, wood and limestone. The stone is obtained in the township of Gran-

tham, about four miles from the furnaces, and 40 to 50 lb. is sufficient flux

for a charge. The highest wage paid at the furnaces is $1 per day, and the

average is 90 cents, which with a free house makes a round rate of $1. In

the bush men taking out ore are paid $1 per day, and axemen are paid 50

cents per cord. In round numbers those two small furnaces at Drummondville
give employment to 200 men, whose earnings in a year are $60,000.

Employment
of labor.

The Bounty on Pig Iron,

Rate of the
Government
bounty.

With the object of encouraging the production of pig iron in Canada the

Donrittton Parliament ten years ago adopted the bounty system, and provision

was made for the payment of $1.50 per ton of 2,000 lb. Ihis bounty was

continued until the end of the fiscal year 1888-89, when for the next three

years it was reduced to SI per ton. Beginning with 1st July, 1892, the rate

was increased to $2 per ton, and_payment of bounty at this rate ha.«! been

authorized for a period of ii\e yearsj

The following table gives the quantity of coke and charcoal pig iron made
in the Dominion in each fiscal year since provision was made for payment of

the bounty, and also the amount of bounty paid as shown by returns made
to Parliament, the weight being expressed in tons of 2,000 lb. :

year.
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the average yearly bounty was 830,575. The statistics of those nine years do
not afford evidence that production was encouraged by the bounty. In the

last two years during which .$1.50 per ton was paid the output was less than
in the fir.st two years under which the bounty was SI per ton, while in the

third year of the lower bounty the output was greater than in any except
one of the preceding years. The present year promises a considerable increase,

which may be duf^ to the larger bounty now paid ; but production will

always be more influenced by the conditions of the market than by the rate

of Government bounty.

The charcoal iron is wholly the product of Quebec furnaces, viz : of the Charcoal iron,

two at Drummondville and the one at Radnor Forges, the latter having made
in the whole period 12,464 and the former 32,906 tons. During the first nine
years the Radnor furnace produced 8.474 tons, upon which it received a bounty
of $10,686 ; but its product to February 3rd of the current fiscal year, with the
new furnace in blast, has been 3,990 tons, and the bounty paid has been
$7,081. The Drummondville furnaces produced in the first nine years 31,126
tons, upon which a bounty of S44,762 was paid. The average yearly make of

these Drummondville furnaces for the nine years was 3,458 tons, ranging from
2,070 tons in 1889-90 to 6,495 tons in 1886-7. It will also be noticed that
the largest production of coke iron was in the last named year. Another char-

coal furnace has been started in blast this year in Nova Scotia, but the table

does not include any portion of its product

^ntario is a large consumer of the coke and charcoal irons made at those
furnaces, and she imports large quantities from Great Britain and the States
besides. But although she has great deposits of iron ores within her own
borders, and extensive forests of timber suitable for the making of charcoal

fuel, as well as much capital waiting for investment, she does not produce a

ton of pig iron to supply her own large neediTA

Advantages or Production in Ontario.

^le dutv imposed by the Canadian tariff on pig iron is .$4 per ton of The bonus and
2,ob0Tb., and the bounty given by the Dominion Government to the owners the tariff

of blast furnaces producing pig iron from native ores and with native fuel is
^^^^-

$2 per ton. The Canadian ironmasters therefore enjey an advantage in their

own market over foreign competitors (in which of course the British iron-

master is included) of three-tenths of a cent per pound, or $6.72 per long ton,

which is the rate of protection afforded by the United States tariff. In Que-
bec and Nova Scotia this is regarded as sufficient encouragement for the

industry, and in the opinion of, some practical men who know conditions in

this country and who have a full knowledge of the cost of producing pig iron Favorable
in the neighboring States, the charcoal iron industry would seem to require condition* for

no further aid in this Province. We have abundance of hardwood timber
chareoa'rfr

'

suitable for making the finest quality of charcoal fuel ; and in the same forests, fn Ontario.*^"

convenient to lines of railway already built, we have extensive deposits of

iron ores, several of which have been opened and could be worked again at

little or no cost for machinery and development. But the cost of production
varies so much at different furnaces that it would be impossible to say with
certainty what that cost might be at any given point in Ontario. This can

be determined only by actual practice ; and so much depends on the skill of

workmen, the business capacity of managers, the suitability of a furnace to

do economic work, the cost of assembling ore, fuel and flux, and various

other considerations, that it would be useless to enter upon a discussion of

the question of cost in the abstract. Practical men will investigate for

themselves. Past experience in this Province is of some value, but chiefly

for the lessons which it affords of practices to be siiunned. Lessons of more
value may be gained trom the experience of ironmasters in Quebec and Nova
Scotia in our own country, and many more from the experience of iron-
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Need of self-

reliance and
enterprise.

masters in the United States. It is not for the lack of capital that there are

no blast furnaces here, but rather for lack of men with confidence and
enterprise to invest their money in the business of iron-making as they do in

other manufactures, in trade, or farm lands, or bank stocks, or corner lots.

They have been educated to invest money along these lines, and they know
that within certain limits they may do so securely. The time will come no
doubt, if it has not already arrived, when men with capital will turn their

attention to the great dormant resources which Ontario possesses in its belts

and beds of iron ores and forests of hardwood timber, and some will be found
with courage to venture their money in starting an industry. But before

embarking in the enterprise they will satisfy themselves by enquiry that the
conditions of success are favorable ; and although there may be disappoint-

ments, the experience of the world proves that it is by such men industries

are built up. Self-reliance is of infinitely greater value to a business man
than the best devised scheme of Government bounty alone can be ; and there

are many who believe that the bounty on pig iron provided for by the Cana-
dian Government, in connection with the measure of protection afforded by
the tariff, is ample in its liberality. Australia at the present time is passing
through a severe commercial crisis, and the Melbourne correspondent of the

London Times, in writing of the situation to that paper, opens his letter with
this observation :

" In order to understand the present position of Victoria,

you have but to remember," some one said to me the other day, "the habi-

tual attitude of the native-born Australian, who, wherever he stands, must
lean against a post." And the correspondent remarks that the more the

financial situation of that country is studied the more profoundly true the

observation will appear. The depression through which Victoria is passing, he
says, is to be described in general terms as the outcome of leaning against posts

instead of trusting to the natural power of standing upright and depending on
one's own energy and resources. It is to be hoped that no comment of this

sort will ever be necessary in describing the Ontario man : but if he is

taught to rely on subsidies and bonuses instead of upon his own skill and
enterprise, he also may come to possess that fatal weakness of the back which
needs the support of a Government post. There are ways doubtless in which
Government help can and should be given, the most natural and useful of

which would appaar to be the collecting and publishing of information on all

the natural resources of the country, and on the best economic methods
whereby raw material may be utilized and converted into finished article, to

the mutual advantage of producer and consumer.
Thirty years ago the industries of Ontario were few in number, the main

sources of wealth being the wheat and barley grown by the farmer in the

frontier and the lumber and timber sawn and cut by the lumberman in the

backwoods. Then the failure of a grain crop or an overstocking of the

lumber and timber markets was a serious matter to the trade »nd commerce
of the country ; and in Australia today the situation is much the same, with

wool-growing and mining as the chief industries. But now we have a diver-

sity of industries ; in agriculture alone the variety of products gives evidence

of surprising development, and to this diversity we owe in very large measure
our immunity from commercial and financial distress. To open up and
work our deposits of iron ore, to build blast furnaces and smelt ore into iron,

and to manufacture iron into the endless forms for which it is required in

the service of man, would be to make an important and substantial addition

to the diversity of our industries, and so to broaden the foundations of the

country's prosperity. But no new enterprise ought to be undertaken rashly.

" Make haste slowly," is a good maxim in every human undertaking. The
gourd which came up in a night to shelter the head of an angry prophet,

a worm smote it, and it perished in a nigEll

Best form of
Government
help.

Diversity of

production an
element of

commercial
jirosperity.
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III.

THE IRON ORES OF ONTARIO.

The Laurentian, Huronian and Cambrian formations constitute the whole Extent of the
northern portion of the Province from the Ottawa river to Lake-of-the-Woods, ntineral-bpar-

saving portions of the Moose river basin towards James bay, where there is
m? formation!

an outcropping of the Devonian. They form the whole region from Lake-of

-

the-Woods to lake Superior, the northern and eastern shores of the latter

lake as well as of lake Huron, and nearly the whole country thence eastward

to the Ottawa river and southward across the Thousand Islands in the St.

Lawrence to the Adirondack mountains in New York, These are the chief

mineral -bearing formations of the earth's crust, and consist of talcose and
other slates, quartz rock, gneiss, limestone, serpentine, granite, syenite and
other subordinate masses. The limestones and serpentines yield marbles of

beautiful descriptions, the felspathic rocks furnish good porcelain clays in their

decomposition, copper and nickel ores are found in several localities, veins of

gold ore occur in the county of Hastings, on Lake-of-the-Woods and at a num-
ber of intermediate places, silver in various localities in the Cambrian rocks,

plumbago is abundantly developed, and the whole of the older series appears

to be associated with large and valuable supplies of the magnetic and specular Specular and
oxides of iron. " Specular and magnetic oxides of iron are disseminated in magnetic

scales and grains, both in the gneiss and the limestone ; but there are also oxides of iron,

important interstratitied beds of these iron ores varying in thickness from a few
feet up to several hundreds, those of the magnetic oxide being the thicker and
more numerous. Some of the thickest of these beds are interstratitied with

layers of limestone, and as far as known most of them appear to be either

associated with the great limestone bands, or to be not far removed from them
in stratigraphical place."^ " The magnetic oxide sometimes occurs in masses

made up of coarse grains ; at other times the ore is tine grained and almost

compact ; more rarely it occurs in ret;ular octahedral crystals. This ore is

found only in crystalline or metamorphic rocks ; and the deposits of it in

Canada occur in the Laurentian series, or in the crystalline rocks of the eastern

palaeozoic basin. In the former it is met with in beds of great extent and thick-

ness."* Professor Emmons, in his final report on the geology of New York,
mentions the existence in the district bordering on lake Champlain and the

St, Lawrence of upwards of seventy veins and beds of these ores, ranging in

thickness from two to one hundred and sixty feet, while two others are respects

ively five hundred and fourteen and seven hundred feet in thickness. One
of these larger beds has been followed for two and a half miles, and the amount
of ore which it contains may be seen when it is stated that in a mile every

five feet in depth would yield about one million tons of pure iron. Valuable
deposits of the same ores have been discovered in Ontario in the townships of

Marmora, Madoc, Bedford, Bastard and other places, and when we reflect

upon the great extent of the mineral bearing formations here, in so many
parts of which the magnet is deflected from its meridian, presumably by the

proximity of magnetic ore, it is not unreasonable to hope that search may
disclose great bodies of iron ore over wide areas of territory. In the northern
peninsula of Michigan and in Minnesota, where the formations are the same as

in sections of Ontario north of lake Huron and northwest of lake Superior,

1 Geology of Canada, 1863, p. 26. 3 lb. p. 673.
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iron ores abound on a larger scxle than anywhere else in the United States,

and it can hardly be doubted that a thorough search on the Ontario side would

result in the discovery of the same ores in equal abundance and richness.

'

Logan's Repobt on Ores of the Ottawa Valley.

Ores in the
Ottawa valley.

Hull mines.

Deposits in

Renfrew and
Lanark.

Specular ore
in McNab.

Among the minerals found associated with the formations of the Ottawa

valley are the magnetic and specular oxides of iron, bog iron ore, brown ochre,

galena, copper ore, plumbago, etc. In his report for 1845-6 Sir William

Logan expressed the opinion that the great spread in the valley of the Ottawa

of the metamorphic rocks with which the ores of iron seems to be so largely

associated in other parts of its extension on both sides of the St. Lawrence

makes it very probable that the banks of the Ottawa and its tributaries will

be supplied with vast stores of them. In Hull, on the Quebec side of the

river, a bed of the magnetic ore is met with for a distance of about one mile

in syenitic gneiss, interstiatified with white crystalline limestone holdinar mica

and graphite, which varies from twenty to forty feet in thickness.^ Where
the ore has been acted on by the weather it breaks up into grains which, it is

claimed, adds considerably to its value for saaelting purposes Assuming the

breadth of the vein to be twenty feet, Sir William Logan calculated that every

fathom forward with a vertical depth of a fathom would probably yield not

less than fifty to sixty tons of pure metal. An analysis of this ore made by

Sterry Hunt gave 96.09 per cent, of magnetic oxide of iron (equal to 69.65

metallic iron) and 3.18 of silica and graphite. On the Ontario side of the

river ores occur in the townships of Bedford, Bastard, Sherbrooke and McNab.
The Sherbrooke bed occurs on the north shore of a beautiful sheet of deep

water called Christie's (or Myers) lake, and is described as containing a mass

of very great importance, the bed having a thickness of about sixty feet. An
analysis by Sterry Hunt gave 87 per cent, magnetic oxide of iron (equal to

63 per cent, metallic iron) and 12.08 silica and mica mechanically mixed.

On the south side of the lake a bed of twelve feet of magnetic iron occurs in

gneiss. Specular ore exists in the township of McNab, on the west side of

Chats lake, an expansion of the Ottawa, an exposure of which showed a thick-

ness of twelve feet, and outcroppings have been traced a length of one mile.

The ore presents a red, earthy aspeot on the weathered surface, but in fresh

fractures it has a purplish red hue, and exhibits an aggregation of minute

shining scales. There are some impurities arising from the presence of small

quantities of quartz and calcareous spar, but t iking the breadth at twelve feet

it is probable that the bed would yield not less than twenty-five toris of pure

iron for every fathom forward with a fathom in depth. A specimen analysed

by Hunt gave 84.10 peroxide of iron (equal to 58.87 per cent, metallic iron)

4 of silica, 8.80 carbonate of lime and 3.10 of water by loss. " The silica and

carbonate of lime" Dr. Hunt added, "are accidental iuipurities, and are dis-

seminated in little spots and veins. The ore is, when pure, a peroxide of iron

only.'*

Exhibit of

Ontario iron

ores at the
first World's
Fair,

jATthi

Iron Ores at thb first World's Fair.

^.Li-u ^Je World's Fair held in London in 1851 a number of specimens of

iron ore from Canada were exhibited, most of which were collected by the

3 Geological Survey of Canada, 1843. pp. 41-2. Canada Dossesses in the crystalline ores

of the Laurentian rocks and in the iron slates of the Eastern Townships "inexhaustible sup-

plies of rich ores of this precious metal which may compare with those of the United States

or with Sweden. It is from these magnetite and red hematite ore', reduced by charcoal, that

the finest iron of the world is manufactured ; and it cannot be doubted that skilled labor and
capital will one day make the iron mines of Canada great sources of national wealth. " Geology
of Canada, 1863, p. 687.

3 According to the Geology of Canada, 1863, the thickness of this bed is ninety feet,

p. 673.

* Geological Survey of Canada, 1845-6, pp. 75-8 and 122-3. Geology of Canada, 1863, pp.
673-4.
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ottic-rs of the Geological SurvevA, This Province was represented by the fol-

lowing exhibits : Large blocks of magnetic ore from Marmora, Madoc, Bed-
ford, South Crcsby and South Sherbrooke, specimens of specular ore from the

Wallace mine location, and a large block from the township of McNab. [Thfre
were shown also samples of pig iron made from the ores of Belmont and Mar-
mora by the ^[armora Iron Company.' Referring to the evidence which
this collection gave of the vast supplies of iron with which the Province is and .Sir VVil-

enriehed, Sir William Logan observed that it appeared to arrest the attention Ham Logan's

of alT) The British miner who is accustomed to follow beds of ore of six ''^P*^''^ there-

inches and one foot in thickness containing ?)0 or 40 per cent, of iron niturally

regarded with surprise great blocks of it from beds.of 100 and 200 feet in thick-

ness, yielding GO to 70 per cent, of metallic iron :[but the British smelter upon
being informed that no mineral coal existed in the vicinity of the ore did not

appear to apprehend that any competition would arise to interfere with the sup-

ply to Canada of those qualities of iron which are made in the United Kingdom
from the deposits of the Carboniferous era. Some Sheffield manufacturers of

steel, whose supply of iron was obtained from Sweden at prices varying from
-£I0 to -£33 per ton according to quality, seemed desirous of ascertaining the

cost that would be required to smelt the magnetic oxide in Canada, and to

thetn it was a question of the wages of labor rather than anythiag else, assum-
ing the requisite skill to be introduced into the country, whether any com
petition could be established in favor of Canada, seeing that the ore and fuel

in the two countries are the sameJl " The superiority of Swedish iron for Superiority o-

steel is unquestionable ; its character for such a purpose stands higher than that S^vedish iron,

of any other country ; it is made from the magnetic oxide, and between the

magnetic oxides of Sweden and some of other countries chemical analysis insti-

tuted for the express purpose of comparison has, it is said, been unable to

detect any diiference. It might be supposed therefore that smelted with

charcoal and generally treated in the same manner, there ought to be no
essential difference in the quality of the iron. Experiment however does not

prove this to be the C£kse, and there may be some delicate difference (possibly

the presence of rare metals in small quantities) which may yet have escaped

the investigations of science, to account for the results. The ores selected

for comparative trial may have been the produce of geological formations

different from those of Sweden, but it is not likely that this can give the

essential cause of difference, as even in Sweden the ores of different mines
in the same geological formation, all yielding good steel iron, give differences

of quality which are so uniform as to produce a regular and constant difference

in price. The geological formations yielding the magnetic oxides of Canada
and those of the United States, where they prevail in equal abundance, are

identical, and it is probable they are both of the same formation as that of the

Swedish mines. The practical experiments on Canadian ores are still so few
that nothing can yet be proved from them. But in the L'nited States the

American smelter has been able to compete with the Swedish, only on this

side of the Atlantic, and that with the assistance of a considerable protective

duty." [Referring to the general effect produced by the exhibit upon the

minds ofvisitors, Sir William Logan remarked that the Canadian ores were
examined with great care and attention by the agents of Russia, who were Effect of the
struck with wonder that such prodigious soutce could be found in any country exhibit on

but their own : while the public in general, without taking into consideration i-uropp^n
visitord

the question of present application to profitable uses, seemed to regard the

great beds of magnetic oxide as national magazines in which was stored up a

vast amount of a material indispensable to the comfort and progress of man-
kind, which it is always satisfactory to the inhabitants of a country to know
is within their reach and control should circumstances arisp to render its

3 Geological Survey of Canada, 1851-2, p. 39.

3 (M

)

33



56 Victoria. Sessional Papers (Xo. 8 >). A. 1993

application expedient or necessary. Referring particularly to the specimens
of specular ore from the township of McNab, Sir William reported that it

was regarded as " a very beautiful ore, the uniform quality of which would
render it one of much more easy fusion and management than the magnetic
oxides, while it would probably produce an iron of excellent qualityTM,

Sptscular ore
Baetard.

'Magnetic ore
in Soath
Croeby,

Iron ores on
the Rideau
canal mined
and shipped
to the United
Slates.

Ores on the Rideau Canal.

It was about this time that ]M r. Murray of the Geological Survey began
to examine the country along the Rideau canal, and to report on occurrences

of specular iron ore in the sandstones and conglomerates of the Potsdam
formation in the ninth and tenth concessions of Bastard, where it extends
over a considerable area in thin layers. Although no evidence was observed

of the fact, Mr. Murray expressed the opinion that in some portion of the dis-

tribution the quantity of ore might be found to increase to a productive

amount. " The concentration of the ore is greatest towards the middle of the

bed, where nodules and patches of pure red hematite, running with the strati-

fication, occur at intervals of a few inches, the thickness they display not
exceeding a couple of inches. About forty years since an attempt \yas made
to mine the ore for the supply of a furnace erected at Furnace Falls, but the

quantity in the locality worked was not sufficient to give a profitable result.

The Potsdam formation is similarly characterized on the twenty-third lot of

the same concession of the township, and also on the ninth concession of Lans-
downe, and the ferruginous deposit would thus seem to extend over a con-

siderable area.' '^ Mr. Murray goes on to say that in the state of New York
an iron ore of this description occurring under similar circumstances in the

same formation has been made economically available, and in those parts of

the district under consideration in which a deep red color characterizes the

formation it merits attention.

In the adjoining township of South Crosby Mr. Murray found a large

body of magnetic iron ore on an island in Mud lake, not far from Newboro
on the Rideau canal, which is described as a mass of considerable purity

running northeast and southwest, apparently with the stratification, and hav-

inj; a breadth of about seventy yaids.^ Referring to these locations six

years later, Sir William Logan stated that 2,000 tons had been mined by
Messrs. ChafFey of Kingston and exported to Pittsburgh by way of the Rideau
canal and lake Ontario, the price onboard of lake craft being ^'2.25 per ton.

In 1854 the ore bed at Hull, on the Quebec side of the Ottawa river, wa*
opened and mined by Metsrs. Foi-syth A Co., iron smelters of Pittsburgh,

with the object of supplying ore to their own smelting works. It was trans-

ported Irom Hull through the Rideau canal to Kingston, and thence shipped

by lake craft to Cleveland, but Sir William Logan remarks that as the New-
boro bed was much nearer to Kingston and more favorably situated for load-

ing into canal barges, the ore from it could be placed at the shipping port at

a lower cost, the eflfect of which was that Fortyth it Co. began to take their

supply from Messrs. Oha?ffey. During the season of 1859 the quantity of

Newboro ore exported was 4,000 tons, making with the previous year's export

6,000 tons. " The trade in the ore," Sir William observed, " has naturally

excited a keen search for other deposits in favorable positions, and Messrs.

G. Chaffey and Brothers, who mine the South Crosby ore, have iaformed me
that this search has been rewarded by the discovery of the continuation of the

ore bed across the first and second lots of the sixth range of North Crosby.

They have also informed me that a deposit of ore has been met with on Black

6 Geological Survey of Canada, 1851-2, pp. 45-7.

7 Geological Survey of Canada, 18.51-2, p. 81. The furnace here refcnei 'o

mentioned on p. 13 ante, the first blast furnace built in this Province.

8 lb. p. 80.
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lake in the eighth lot of the fourth range of Bedford, and another one on the

sixth lot of the third range. These may be a continuation of the bed which

has been described by Mr. Murray in a previous report as existing on the

twenty-first lot of the ninth range of the same township."^ In the Geology
of Canada 1863 (p. 674) the ore of this mine is reported as forming a bed

200 feet thick, running northeast and southwest in gneiss, adjoining the

crystalline limedtone.

A bed of limonite or bog ore was observed by Mr. Murray on lot twenty-

one in concession seven of Bastard, which was found to be about two feet

thick in one place, and bounded on one side by an escarpment of rock. Dr. Bop ore in

Hunt describes it as very pure in appearance, and an analysis showed it to i^a^'t^rd.

contain 77.80 peroxide of iron, .061 of phosphoric acid, 16,5 water and the

remainder of sand and alumina. ^^

Billings' Esximaik of Quantity.

A remarkable paper bearing on the quantity of ore in some of the fore-

going mines and properties appeared in the second volume of The Canadian
Z^aturalist and Geologist by Mr. E. Billings, a gentleman who was for many
years connected with the Geological Survey. Referring to the Hull mine on
tlie Ottawa river, he described it as one hundred feet in thickness, instead of Estimates of

twenty feet as had been supposed by Sir William Logan, and stated upon iron in ore

the authority of Dr. Hunt that it contained about 70 per cent, of pure iron. ^* "^ ^^^

.

The limits of the mine had not at that time been traced, but Mr. Billings had and eastern

no doubt that this bed underlies the country for many miles in one continuous Ontario.

sheet. " It is not a vein tilling up a perpendicular fissure in the earth's crust,

but a bed lying between the strata of the formation. Where it is exposed it
mme.

forms a dome and dips away in all directions. How far it extends cannot

be ascertained, but granting that 500 fathoms is its limit each way, then it

would contain 250,000,000 of tons of pure iron." This mine is situated five

miles from the city of Ottawa, on the Quebec side of the river. Of the Crosby fr^jby ,^{^6
mine on the Eideau canal Mr. Billings said :

" This bed is said to be nearly

200 feet thick, and should its yield be as great in proportion as that of the

Hull mine, it would contain in a superficial area of 1,000 fathoms 500,000,000
of tons of pure iron. This enormous bulk of metal can scarcely be conprehended.

Were the whole iron mining force of Great Britain and the United States at

work for one hundred years upon such a deposit, they would not, at their

present rate of production, exhaust it." Then as to the deposit in South
Sherbrooke, he described it as a bed 60 feet in thickness, and estimated its

probable contents at 100,000,000 tons of pure iron. Of the specular iron ore bro'-ke and
location in the township of McNab, he said : "The bed is twenty-five feet thick, McNab beds.

and contains perhaps 50,000,000 of tons to the 1,000 fathoms square. It is

situated about one mile from the village of Arnprior, thirty miles from the

city of Ottawa, and in the midst of an abundance of water power." After

noting that the beds from which the Marmora iron works were at that time ^^armora
supplied might be estimated as containing 100,000,000 tone, Mr. Billings pro- ores.

ceeded to say :
" We have therefore in the above five beds in round numbers

1,000,000,000 of tons—a quantity sutficietit to yield 1,000 tons of iron a day
for 3,000 years, could furnaces be erected and kept in operation capable of

smelting that quantity. And as the deposits above-mentioned are only a part

of the known iron wealth of the Province, and in all probability but a small

proportion of that which is at present unknown, but must be brought to light

as the Laurentian region becomes settled, it is clear that we may safely con-

sider the stores of this metal inexhaustible."'^ Mr. Billings spoke with the

9 Geological Survey of Canada, 1858, pp. 47-8.

10 Geological Survey -.f Canada, 1851-2, pp. 82 and 105.

11 The Canadian Naturalist and Geologist, vol. ii. first series, pp. 23-4,
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authority of an dci officer of the Survey, and although his fame rests upon
studies made in another depaa-tnient of the work of the Survey, viz., palaeon-

tology, it cannot be su'pposed that he made such explicit reference to the
possible supply of ore in the localities mentioned without careful examination
and inquiry. Yet in view of the pitiful results of mining operations at Hull
and South Crosby, it may well be questioned if in respect to his esdmates of

quantity, description of quality and claim for economy of working, there is not
an air of extravagance. One can hardly credit the possibility of the existence
of the equivalent of 500,000,000 tons of pure iron on the line of the Rideau
canal, which could be mined, loaded upon canal boats, delivered at Kingston
and transferred to lake vessels for Cleveland or Oswego at $2.25 per ton,

when iron ore was selling for $6 per ton at Pittsburgh, and y«t such a mine to

lapse into idleness. Even at present prices and in the face of a duty of 75
cents per ton, its working ought to yield a good margin of profit. I am not
aware thart Mr. Billings' estimates of the quantities of ore in these localities

have ever been disputed. But we shall see farther on why the OhafFey mine
failed to realize expectations.

The Hastings and Frontenac DiaxRicrs.

The existence of iron ore in the districts north of Kingston, Belleville

and Cobourg was known at an early period in the history of the country, and
we have seen that as long ago as 1823 a blast furnace was erected in the
township of Marmora to smelt ores taken from the Big Ore bed at Blairton.

Frequent references to the occurrence of magnetic iron ores in those localities

are made in the early reports of the Geological Survey, yet it was not until

1852 that the region w^ visited by an officer of the Survey. In that year
Mr. Alexander Murray explored the country lying between the township of

Bedford in Frontenac and the river Severn ; the object being, as stated by Sir

William Logan, to trace the general outcrop of the lower fossiliferous rocks

along the more mountainous metamorphic group which comes from beneath

^!£l!l*,^"o*!'^ them on the north, and to ascertain the nature of the economic materials asso-magnetic and .j.ii, , ,. - ... . mien.
specular ores ciated with both at moderate distances from their junction. The following
of the region account of the occurrence of magnetic and specular iron ores in the region
y i urray.

traversed by him is taken from Mr. Murray's report

:

" Ores of iron are very generally disseminated through the rocks of the

Laurentian group, and when existing in large workable masses appear to be

usually either in contact with or at no great distance from the crystalline lime-

stones. The localities where the magnetic oxide was chiefly met with were
in Bedford, Madoc, Marmora, Belmont and Seymour : and although the

information received by me from time to time makes it appear probable there

must be many more places where it abounds, I did not see except in these

townships any instance where the material was in sufficient quantity to

warrant the experiment of working it. One of the localities visited was on the

21st lot of the ninth concession of Bedford, where the magnetic oxide occurs at

the foot of a ridge of gneiss, associated with a greenish rock consisting of an
aggregate of greenish felspar, and numerous large prismatic crystals of greenish

hornblende in a pale fawn-colored calcareous base. The bed to which it belongs

is not well exposed as it lies in a hollow, the greater portion of which at the

time 1 was there was covered with growing grain ; but its presence was indi-

cated in the same position and associated with the same minerals by the frag-

ments strewed upon the surface for about a quarter of a mile in a northeast

direction from where it was first seen. To the westward there is a fault

running north 25*^ west and south 25? east which throws the ridge of gneiss

about 150 yards to the southeastward on the southwestward side; but
although a careful search was made for the continuation of the ore, both in

the direction of the dislocation and on the southwestward continuation of the

ridge, it was nowhere found. The bed of ore did not appear to be over thre^
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or four feet thick. Immediately on the southeast of the ridge crystalline

limestone comes in with its associated beds, dipping on the average northwest

at an angle of SC. Another exhibition of the ore occurs in Bedford, near

the northeast end of Bob's lake, supposed to be in the twenty-fifth lot of the

fifth concession. It was found in small fragments near the foot of a ridge of

crystalline limestone, but nowhere in place, and is probably of no economic

iraportance.^-
" I was informed by an Indian that iron ore had been found a little way

to the north of the portage, about half way between a place called the Beaver
j^^ oiden

Dam and Cross lake in Olden, but although a whole day was expended in

the search it was nowhere found, except in small specks or crystals in the

felspathic rock of the country.
•' The deposits of iron ore in Madoc, Marmora and Belmont, some of which

have long been known and have been worked will probably hereafter become
of great commercial importance. The ore, which was formerly smelted at the

village of Madoc by Messrs. Seymour i Co., and produced an excellent quality

of iron, was mined on the eleventh lot of the fifth concession of the town-

ship. The bed appears to run through a black, soft, micaceous rock, and In Madoc,

holds a course which, as far as it was traced, was about west by north and ^larmora an

east by south, while the slope of the bed, which is towards the south, was
between seventy-five and eighty degrees. The greatest observed breadth of

the bed appeared to be about thirty feet, and its average would probably not

fall short of about twenty feet, A material similar to the soft, black, micaceous

rock, which accompanies the bed of ore on each side, appears every now and
then to cut it diagonally in thin belts. In one place the bed is said to have
been thus cut at distances of from every three to ten feet, and in another

there was an unbroken part with a length of fifty feet. The ore is very

black and very fine-grained, and while the whole body of it is magnetic,

some portions of it have polarity, one end of a fragment repelling and the

other attracting the north end of the magnet. When the ore is bruised Loadstone.

with a hammer on these portions of the bed, or on fragments taken from
them, the particles adhere to one another and stand up on the mass as they

would on a magnet, the ore being, in short, a natural magnet or loadstone.

The portions which have polarity appear to run across the ore-bed at right

angles. Nodules of actinolite or green fibrous pyroxene, made up of radia-

ting crystals, are disseminated in the ore, and yellow uranite is found invest-

ing small cracks. I was informed that in the general direction of the bed

traces of ore have been met with twice to the eastward, in the tenth lot of

the sixth and the ninth lot of the seventh concession, and to the westward in

the twelfth lot of the fourth concession, the distance between the extreme
points being about two miles.

" On the eighth lot of the first concession of Belmont is situated the bed
of magnetic oxide which yields the ore formerly smelted at the Marmora
iron works. It is commonly known as the Big Ore bed, and has usually Big Ore bed
been called a hundred feet thick ; it appears however not to be a single or Blairton

bed, but a succession of them, interatratified with layers of greenish talcose
Bei^ii,'o'nt

slate and crystalline limestone, occupying a breadth across the strike and
back from Crow lake, into which it obliquely runs, of about eight chains.

The general strike of the strata appears to be about south 40'^ east, and
the slope towards the northeastward from 25° to 50°. At one place, on a

surface of greenish colored mica slates, underlying coarse disintegrating

crystalline limestone, the dip was north 62° east at an angle of 5)°
; but

12" On the twenty-first lot of the ninth range of Bedford a bed of magnetic iron ore three
or four feet in thickness occurs at or near the junction of the gneiss with the crystalline lime-
stone. Deposits of this ore are also said to have been recentlj- di.-<covered on the sixth lot of

the third range, and on Black lake in the eighth lot of the fourth range of the same town-
ship ; but no details are yet known with regard to them." Geolosry of Canada, 18<i3, p. 674.
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surrounded by the strong magnetic attraction of the ore bed, the compass
could not be relied on as giving a true bearing. Crystalline limestone over-

lies the mass, and the first hundred feet of the metalliferous strata show a

vast bulk of ore, the upper portion of which chiefly was rained for smelting.

Of the lower part, thirteen feet towards the bottom were also mined, but

not to the same extent. Associated with the ore and the talcose slates

accompanying it, diallage rock and serpentine occur, and a pale green rock,

translucent on the edges, and harder than serpentine, deriving its character

from the presence of pistachio green epidote ; through this green rock the

ore is usually very thickly disseminated. The upper metalliferous beds suffer

in quality from the presence of iron pyrites, from which the lower beds
appear to be wholly free, thus yielding a much finer quality of ore. This

part of the mass was not resorted to while the smelting works were in opera-

tion, until a short time before they were abandoned ; but when the ore from
it was used the daily yield of iron, I am informed, was increased in the

ordinary process of smelting from three and a half up to four and a half and
five tons."

" On the north side of Grow lake, about 300 yards from the shore, on
the twelfth lot of the third concession of Marmora, magnetic oxide of iron

occurs, thickly but irregularly disseminated in a pale green epidotic rock,
Ore deposit similar to some portions of the rock of the Big Ore bed. At the time the
north of Grow ,^ ii._- .• • i^.i-i
lake. Marmora works were last in operation an opening was made at this place

which shows a breadth of twenty to thirty feet, all of which contains the

ore, sometimes distributed in patches in the direction of the stratification,

and sometimes in large irregularly shaped lumps and solid masses. The bed
runs nearly east and west, apparently dipping south, and was readily traced

for about 300 yards to a clearing, where it terminates in a sharp cliff. Such
of the ore as was used at the works is represented to have proved of excel-

lent quality, and to have added considerably to the daily yield of smelted

metal ; it seems to be peculiarly free from pyrites. The rock along the north

shore of Crow lake is frequently of the pale green color and epidotic charac-

ter which marks this ore bed, and has grains of magnetic iron diffused

through the mass, from which circumstance it appears probable that the ore-

bearing portion is continuous, although it may not in all places be equally

productive. The course of this ore westward would at length carry it to an
intersection or junction with the northwestward course of the Big Ore bed

;

and the dip of the one bed being south and the other northeast, it seems
probable that they may prove to be different parts of the same bed on the

opposite sides of a synclinal form.^^

"At Allan's mills, on the twenty-fifth lot of the twelfth concession of

Seymour, where the dome of Laurentian rock protrudes through the fossil-

iferous limestone, magnetic iron ore is thickly disseminated in the rock over

all the area exposed, which is about two or three acres. The rock on the

In Seymour. ^^^^ bank of the river appears to be a conglomerate of the Laurentijfn series,

in which the presence of rounded forms supposed to be pebbles is perceptible

on the smooth polished surfaces, where they display various colors ; but
these pebbles, when the mass is broken across, are so intimately blended with

13" Many years ago a blast furnace was erected at the village of Marmora for the
purpose of smelting the ore from this deposit, and iron of a superior quality was manufac-
tured. More recently different companies have for short periods made renewed attempts to

smelt the ore with very satisfactory results so far as the quality of the metal was con-
cerned. The distance of the place from a shipping port wis however found a serious

obstacle to success, and the furnace is for the present abandoned." Geology of Canada, 1863,

p. 676. See also pp. 14-22 of this Report.

l^''An opening which has been made hei-e exposes a breadth of from twenty to thirty

feet, through which the ore is irregularly dissemina*ed in lumps and masses running with
the stratification, which is nearly east and west, and apparently with a southward dip. The
bed was traced tor about 300 yards to a clearing, where it terminates in a sharp cliff."

Geology of Canada, 1863, p. 675.
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the matrix as to seem almost perfectly homogeneous with it; the iron ore in

the conglomerate is disseminated only in small crystals and thin stiings at

wide intervals, but the succeeding rock, which seems to overlie it (the dip

being to the southeast), and is a strong and tough mixture of whitish felspar

with dark green pyroxene, yellowish-green epidote and occasional patches of

red felspar, holds magnetic iron ore in considerable quantity. The breadth

of the ore-bearing portion is at least thirty yards, and the run seems to be

nearly parallel with the river ; but although the distribution of the ore is

pretty general, it scarcely appears to be in sufficient abundance, so far as may
be judged from surface specimens, to be worked with advantage.

"There are other places in Marmora and the adjoining townships where
iron ore has been found, and some that have been partially worked, one of

which was on the ninth lot of the eighth concession of Marmora, in which a Indication

fine grained hematite in patches constitutes the ore. Near the ore bed are '^^^^™'*^*'^*''

large loose masses of rock with dark red garnets in cavities or druses associ- o^es

ated with pyroxene and calcspar. Specular oxide of iron is known to exist

at some place near the Deer river, north of Belmont lake. I procured a few
specimens of it from a person who had been diligently working the ore under

the delusion that it contained from forty to sixty per cent, of pilver. What
the character of the vein or bed in which it occurs may be it is not in my
power to say, as I did not succeed in finding the place, nor could I get any
satisfactory account from those who had visited it. In almost all parts

visited this year, but more especially in the back settlements, a great number y. . . .^

of the inhabitants are possessed with the delusive belief that the precious beliefs of the

metals abound among the rocky ridges of the Laurentian country, and that possession of

they by their own individual exertions are capable of realizing vast wealth, ^g^ff^
Iron pyrites, mica, plumbago, specular iron, galena and other bright or metal-

lic substances are indiscriminately collected, barrelled and buried in the

woods, with the full impression by those engaged in such business that they

have stored away so much gold and silver ; and although every second person

met with had a specimen of some sort to present, with anxious enquiries as to

its nature, hardly a single individual could be found who was willing to give

the smallest information as to its locality. It was in vain to argue with such

persons that the consequences of a proper examination might possibly be more
advantageous to the common interest than anything they were likely to

accomplish in secret and unassisted ; such an argument was only regarded as

the result of a governmental scheme to deprive them of their imagined wealth
;

and an appearance of anxiety to procure information only rendered their

secrecy the more profound.
" The specular oxide of iron was seen during the season's examination in

a few places, but in no one instance in anything like sufficient quantity to be

•of any economical importance."^

'

M A C F A R L A N E ' S R K P O R T ON THE HASTINGS DISTRICT.

A second report on the geology of the Hastings district was made by
Thomas Macfarlane in 1865, when several locations reported upon by Mr.
Murray were again examined, together with some others not previously

known. Among the beds of magnetic iron ore which Mr. Macfarlane found
to occur in large or apparently remunerative quantity are those on the follow-

ing locations : Lot 3 in range 5 of Elzevir, 19 in 1, 11, 12 and 17 in 5, and
25 in 6 of Madoc, 13 in 3 and 6 in 9 of Marmora, and 7 and 8 in 1 of Bel-

mont.

Referring to the Seymour bed, Mr. Macfarlane says the strike of the ore

is almost at right angles with the rock of the neighborhood, which perhaps is m. gevmour
owing to the proximity of the granite. The overlying rock is chlorite slate, bed.

iJGeolojical Survey of Canada, 1852-3, pp 137-42.
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and chlorite also occurs intermixed with the ore. A great part of the ore is

solid and free alike from rock and pyritous impurities. The same bed is sup-

posed to continue through lots 9 and 10 in the sixth range, 8 in the seventh
and eighth and 12 in the fourth, but no deposits of importance were found
on these lots.

On lot 19 in the first range of the same township a partially exposed bed.

was observed which had an apparent thickness of twenty-five feet, but it

could not be accurately measured. The compass was found to be quite useless

near it, varying very greatly from a due north line on approaching the deposit

and as much as 90 degrees when immediately over it. The ore was stated to

be in great part pure and solid, but some of it contained iron pyrites.

Referring to the Big Ore bed of Belmont, Mr. Macfarlane observed that

a very considerable part of the difiiculty experienced in treating the ore from
this mine at the Marmora furnaces must be attributed to the fact that no
attempt was made at sorting it, in consequence of which it contained too

large a proportion of pyrites. " The substance which principally forms the
matrix of the ore is a pyroxenic greenstone, the nature of which was not all

taken into consideration in the metallurgical treatment of the ore. It doubt-

less contained comparatively little silica, and required probably little or no
limestone to flux it. On the other hand, its poverty in alumina would ren-

der the addition of clay or lime of much advantage in its treatment in the

furnace." There were two principal openings at this mine about 250 feet

apart, the dip in the most northerly, which is the principal one geologically,

being 60° north-eastward, and in the other 8C.
The bed on lot 6 in the ninth range of Marmora, known as the Marsh

ore bed, has the same strike as that of the Big Ore bed, namely, northwest
and southeast, and the dip is 50" northeastward. Much of the ore was found
to be pure and solid, but a large quantity of it was contaminated with iron

and copper pyrites.

Several beds of hematite ore were also reported upon by Mr. Macfarlane
as occurring in the townships of Madoc, Elzevir and Marmora, but none of

them in large quantity. ^"^

A caiis= of

failure in
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Ore bed.
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Ottawa rivei

Arch.E AN Rocks of Eastern Ontario.

Mr. Vennor's The first detailed examination of the Archsein rocks in the eastern part
reports on the of the Povince, and the economic minerals which they contain, was begun by

Mr. Vennor in 1866 under the direction of Sir William Logan, and was con-

tinued for a period of ten years. The territory surveyed by Mr. Vennor
extend"? in an easterly direction from Marmora lake thi-ough Hastings,

Addington and Frontenac to the Rideau waters in the northwestern corner of

Leeds, and thence northerly through Lanark and parts of Renfrew to Allu-

mett island in the Ottawa river. The rocks lie in a series of troughs running
with the course of the belt, and from the various reports made upon them
it is apparent that their geological relations are not easily understood. In the

earlier reports they were described as belonging to the Laurentian system. Mr.
A'^ennor at first was disposed to classify them as Laurentian and Huronian,
and subsequently as a new series to which the name Hastings was given.

Other classifications of rocks were also made in the course of his work, especi-

ally in the county of Lanark ; but in the final report, reviewing the whole
field of exploration, the general conclusion arrived at was that they consisted

of two divisions, the lower composed of gneiss and syenite and the upper of

gneisses and crystalline limestones. The latter he described as occurring

altogether upon the southern side of the belt, and dipping under the lower

Silurian formations which cover the country southward to the St. Lawrence.

Mr. Vennor was also of opinion, from his first year's observations in Hastings,

16 Geological Survey of Canada, 1863-6, pp. 97, 103.
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that the magnetic iron cres were included in hornblendic and pyroxenic rocks

which constituted the second of the three divisions into which the formations

of Hastings and Addington were grouped ; but examinations upon other parts

of the field proved that this conclusion was not tenable. It follows therefore

that the theory interwoven into the first extract which follows is not to be

entertained. It may be indeed that the occurrence and origin of iron ores in

this district must be studied anew before a theory can be adopted which

would possess practical value for the explorer and the miner. Mr. Eugene
Coste, who spent the seasons of 1884-5 in Hastings and the adjoining counties

liorth and west of it, arrived at the conclusion (at variance with the views of

Logan, Hunt, Harrington and Vennor) that both the iron ores and the

apatite found in the Archivm rocks are of igneous or eruptive origin, which

is important if true. But his report and geological map have not yet been

issued, although their early publication was promised several years ago.^'

In the report of 1866-9, after three years of work in the Hastings and

Addington field, Mr. Vennor thus describes the occurrence of iron ores in the

townships of Madoc, Marmora and Belmont—his three divisions of rocks,

A, B and c, being premised :

" The deposits of iron ore in Madoc, Marmora and Belmont, which occur
i^,^.-^ ^^g^ j^j

in the ferriferous band at the base of the greenish hornblendic and pyroxenic Madoc,

Tocks, have been alluded to in several of the early annual reports of the survey; ^^^^^
^"^"'^

they have also been noticed in the General Report on the Geology of Canada
for 1863, pp. 675 and 676, and again in greater detail in Mr Macfarlane's

report for 1866. In these various reports however they have been described as

separate local deposits, a sufficient number of facts not having then been accu-

mulated to unite them in one continuous horizon. Bat having during the last

three seasons, in accordance with your instructions, examined them more in

detail with relation to the rocks in which they are enclosed, I have been able

to satisfy myself that, with one or two unimportant exceptions, nearly all the

deposits of magnetic oxide in the district will be found in the present divi- The ores in a

pion [b], being sometimes its only representative. As the deposits of irom contmnous

ore already known in this zone are of ecDnomic importance, and as other

yet undiscovered masses of a similar character may exist, I shall, with a view

of aiding the search for them, here give a somewhat minute description of the

course in which it appears to me they will be found to run.

" Tiae Seymour ore bed is situated on the eleventh lot of the fifth range of ^ v^j^, ^j ^^.

Madoc. where the associated hornblendic and pyroxenic rocks, and certiin traced from

chloritic slates there occuring, are well displayed. Their course from this lot f^, ^°^?"'?i'

is about s. 65 '^ e. (mag.), and passing through the tenth and ninth lots of the ,)*j,g ^^^ '=

fiixth range, and the eighth and seventh of the seventh range, along which

course the ore is almost continuous, it becomes partially covered up by the

unconformable Lower Silurian limestone ; but turning over the axis of an

anticlinal it can be traced curving through the seventh, eighth and ninth lots,

Rnd part of the tenth in the eighth range, whence it strikes x. 65''-70° w.

(ftiag.) through the tenth, eleventh and twelfth of the seventh range, and then:e

through the thirteenth, fourteenth and fifteenth of the fifth raage. On
the last named lot a deposit of magnetic ore occurs perhaps next in importance

only to the Seymour bed, and it is worthy of note that its place here is

f.xaotlv opposite to this bed and on the other side of the anticlinal mentioned,

on the crown of which occurs a coarse red syenitic rock, (a 1) which has been

i-efore referred to. From the seventeenth lot of the fifth range the course of

the iron-bearing rocks gradually tends westerly, and would appear to pass

through the seventeenth and eighteenth lots of the fourth range, the eighteenth

of the third and the eighteenth and nineteenth of the second and first ranges.

17 I learn from D*-. Sslwyn that the delay has occurred through failure of Mr. Coste to

furnish his r'p")rt on th; district. The mip was printed several years agi, "but it has been
reserved, daily expecting the report which ought to aocfiunpany it."
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On these last named lots in the first range the ore is probably again in eon-

aiderable quantity, but the traces of it occur only in loose masses in the soil,

the ore in place being apparently at a considerable depth beneath th« surface.

From these lots the band runs into the township of Marmora, and, changing
its direction, trends southward, keeping almost immediately to the east of the

Moira river, the course of which might almost be said to denote its further run
through this township. On the nineteenth and eighteenth lots of the eleventh

range this iron zone is represented by rust-stained slates, holding some con-

siderable beds of yellow sulphuret of iron with traces of magnetic iron ore,

and here it is closely associated with a large mass of coarse white granular

limestone. Thence it runs southward through the tenth, ninth and eighth lota

of the ninth range, where the McOallum iron ore bed, mentioned in an early

report, is situated ; while farther southward its course is indicated on the

sixth and seventh lots of the eighth range, by the occurience of the Marsh
ore bed. A short distance beyond these last lots the ferriferous belt must
run under the main body of the Silurian limestone lying to the south and to

the east, where it is lost sight of. But while thus covered it appears to change
its course, and bearing westward emerges at Marmora village, where the

green hornblendic and epidotic rocks are marked by traces of magnetic iron,

ore, and hold veins of red hematite. These rocks are seen running into Crow
lake, under the waters of which, and under the adjoining unconformable over-

lying horizontal lower Silurian limestones, the greater part of the strata of

this division are concealed. The north shore of the lake however gives evi-

dence of the course of the belt in the Kean ore bed, which occurs on the

thirteenth lot of the third range of Marmora, and in an exposure protruding

through the Silurian limestone on the sixth lot of the first range of this

township. The Big Ore bed, on the south shore and western extremity of the

lake, in B- Iniont, belongs to the same belt, and is probably brought up ou a
third line of elevation to the westward.

" Northeastward through Belmont no very large exposures of the ore

have yet been observed ; but deposits may still be found between Crow and
Belmont lakes, along the western shore of the latter, and up the valley of the

Crow river, as well as on Deer lake, about the twenty-fifth, the twenty-sixth

and twenty-seventh lots of the second and third ranges. The exposure at

Allan's Mills, on the twenty-fifth lot of the twelfth concession of Seymour,
noted by Mr. Murray in his report for 1852 53, has probably some r^Iatioa

to the turn which occurs in the course of the belt in Belmont lake, but

whether united by a continuous outcrop, or separated on the opposite side of

an anticlinal form, the overlying Silurian limestone prevents u.s from
deciding.

Tracing the " Returning to the Seymour bed in Madoc, with the view of tracing this

belt eastward belt eastward, we find very few deposits of the ore of any extent. On the

hei.
^^^ """

twelfth lot of the fourth range we have a small bed of magnetic iron ore, and
again on the sixth lot of the third range, beyond which, southward, the belt

runs under the Silurian. At the eastern end of Hog lake, on the Moira river

at Downey's rapids, magnetic iron ore is again met with, and finally in Elze-

vir, on the third lot in the fifth concession, where it occurs in a bed from two
to three feet thick enclosed in a steatitic material, as mentioned by Mr.

Macfarlane in the report of 1S66.
" Where the rocks of division b are brought up in the northwest quarter

of Madoc magnetic iron ore has been found on the twenty fifth lot of the

sixth range of Madoc, where a small bed occurs dipping to the north-^ast at

an angle of from forty to forty-five degrees. The only other locality is in the

A belt ft ur extension of the belt farther north, on the fifty-fifth lot on the west side of

'y^vdlnt')^^''
^^^ Hastings road in Tudor, where it is associated with gneiss and grauuUr

T-jdor. limestone (a3 and a4). This last locality has not been mentioned in any of

the previous published annual reports, but samples of the ore we r.* -t».t by
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you to the London Industrial Exhibftion of 1862. The ore would appear to

be of excellent quality, although more or less mixed with graphite. The
breadth of this bed could not be determined, owing to the wood-covered con-

dition of the country, but from the large masses of ore scattered about in the

vicinity there is little doubt that it occurs in abundance.

"It is probable that other beds of this ore will yet be found along the

course of the rocks b, whose distribution has thus far been partially pointed

out, and will be further understood from the description to be given of the

next overlying division c, at the base of which this ferriferous belt occurs."

Referring subsequently to the Belmont ore bed, Mr. Vennor states that VVorkingthe

in 1857 an American company was established for the purpose of working the
Bi^ii+^n ^i^e

property, and that after trials of several parts of the band the portion near

the base was found to be of suitable purity for smelting. Three hundred
men were employed in mining and sorting the ore that year, and towards the

•end of the season one hundred and fifty tons a day were carried by rail to

Cobourg and there shipped to the American side where it was smelted at

Pittsburgh. A few hundred yards southeast from the main work another

•excavation was made on what was called the Sandpit bed, from which a very

{)ure ore was obtained. The ores raised from both mines were sorted into

three grades, the two highest of which were selected for exportation, while

the third was left on the ground for future disposal. ^^

In 1870 Mr. Vennor continued his survey eastward through portions of Survey of

Addington and Frontenac, and while still classifying the rocks under the AdduigtoQ

three divisions already referred to, he was able to summarise them briefly as tgnac- clasai-

follows, in ascending order : fication of

A. Gneiss, fine, syenitic, with crystalline limestones and magnetic iron I'ocks.

ores (Xiaurentian; ;

B. Diorites and diabases, passing into chlorite schists, often epidotic with
steatite, and with magnetic and hematitic iron ores (probably Huronian)

;

c Dolomites, argillaceous, calcareous and micaceous schists, with gneisses.

Here it will be observed that iron ores are found to occur in the first

division, differing in this respect from the occurrence of those ores in the

Hastings district, and indeed Mr. Vennor states that the second division

afforded no iron ores in the region examined during the season of 1870 ; they

were found closely associated with the limestones division.

Besides other localities previously referred to, in which ores were found in Tracing a

the township of Bedford, was one known as the Howse iron mine on lot 4 in belt from

the first concession, where a bed of solid magnetic ore had been uncovered for
in'^Bedford^

about twenty-five yards across the strike. Fifty tons was raised from this to North
mine in 1869 for shipment to Charlotte, N.Y., and the ore was found of good Crosby, fif-

quality. In the following year 100 tons was mined and drawn to Westport
on the Ftideau. Northeastward of the Howse bed magnetic ore was again
found on lot 6 in the third and lot 8 in the fourth concession of the same
township. These localities are referred to by Sir William Logan in the

report for 1858,''^ where it was conjectured that they would be found to con-

tinue to one on lot 21 in the ninth concession noted by Mr. Murray in his

report for 1852-3. This supposition Mr. Vennor was enabled to verify

iSGeological Survey of Canada, 1866-9, pp. 150-2 and 161. Dr. Sterry Hunt in the same
report, p. 258, states that much of the ore shipped from this mine to Pittsburg was found to be
objectionable on account of the considerable proportion of sulphur which it contained, but
that the Sand-pit bed yielded a much purer ore. Mr. J. L. Aunger of Blairton has sent me the
following note under date of December 8 concerning the present condition of Blairton mine :

" It is the most strange thing I know to see this mine, with its half-million tons or more of

iron ore within three miles of the Canadian Pacific Railway lying idle, and parties passing
it by going 40 miles or more from a railway looking for iron ore. If the same body of iron
could be placed -10 miles in the woods where attention is given to seeking for minerals it

would take well, and the first thing would be, ' Now then, for a railway to it. ' I know what
I am writing as to the quantity of ore in this mine, and don't fear to meet it in print."'

19 See p. 35 ante.
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Allan's mine
in North
Crosby ; the
belt traced
zhrough
South Sher-
brooke and
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f'ournier and
Bygrove
mines, and
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Crosby and
Bathurst.

The Dal-
bousie mine.

Shipments
from the
Chaffey
and Yankee

having traced a zone of the iron-bearing rock from the Howse mine to lots

20 and 21 in the ninth concession of Bedford and thence northeastward to lot

19 in the eight concession of North Crosby at Spectacle lake, a distance of
fifteen miles.

A deposit of magnetic ore on lot 27 of the fourth concession of North
Crosby seemed to Mr. Vennor to be a most valuable one, and it would appear
to form the first of another series of similar deposits stretching northeastwardly-

through South Sherbrooke and Bathurst. The ore is a fine crystalline

magnetite, and the openings showed the existence of a large amount. Explor-
ations of the property were made in 1868 under direction of the owner, Hon.
George W. Allan, and about 100 tons of ore was raised, but the untimely
death of the miner in charge caused the work to be discontinued. ***

On lot 14 of the first concession of North Crosby there is apparently a
bed or belt of magnetic ore parallel to Mr. Allan's deposit, known as the
Fournier mine, and on lot 3 of the same concession is the Bygrove mine. The
latter had been opened during 1869 by Mr. George Oliver of Perth, who
mined about 150 tons of a very fair quality of magnetic ore. Other occur-

rences of iron ores were found on lots 17, 18 and 19 in the third concession

of this township bordering on Christie's lake, and again on the 10th and 11th
lots in the eighth concession of Bathurst, which had been worked to some
extent by a Perth company. On the last mentioned lots the magnetic ore
was found to be much mixed with a fine crystalline green apatite.

On the east half of lot 1 in the fourth concession of Dalhousie a valuable

deposit of hematite ore was opened in 1866 and was worked for several years.

The bed is described by Mr. Vennor as averaging seven feet in width in a-

band of crystalline limestone, and dipping at an angle of 45*^ to the south-

eastward. Six shafts of eight by ten feet and varying from 20 to 68 feet ia

depth had been sunk by November, 1871, and about 10,000 tons of ore was
raised. The ore was drawn to Perth, a distance of twelve miles, in summer
at $1.75 per long ton, and in winter at SI ; from there it was taken by rail

to Brockville and thence shipped to Cleveland, where it was laid down at a
cost of $5 per ton. The ore was claimed to average 60 per cent, of iron,,

according to numerous analyses made in the United States, but six deter-

minations in Canada afforded an average of 57 per cent., with about .025

phosphorus.-^

In a note upon the ChaflFey mine in South Crosby to which reference has

already been made, Mr. Vennor found in 1871 that two excavations had been
made to a depth of thirty feet in a solid bed of magnetic iron ore, and during
that year, with twelve men employed, 3,500 tons of ore was raised and
shipped to Cleveland via Kingston. At the mine this was worth S2.25 per

ton, and delivered at Cleveland it brought from $6 to $6.50 per ton. The

20 In a letter received from Senator Allan that );entleman says: "Unfortunately the
person I employed, a Mr. Otey, was taken suddenly ill and died without making any full

report as to the nature and extent of the deposit. Since then I have not taken any steps to-

have the property further developed. Iron mining except in a few places liad gone down.
My projjerty labored under the disadvantage of being five miles from water comn.unication
at Newport, and at that time there was no railway passing near it, and so I have allowed it

to remain, being satisfied that whenever iron mining revived and was carried on extensively
my property would come mto play."' In the Report of 1866-9 Sterry Hunt gave an analysis-

of the ore, showing it to contain 64.9 metallic iron, 1.03 titanic acid, 1.33 alumina. .82 lime,

.84 magnesia, .007 phosphorus, .120 sulphur, traces of oxide of manganese, and 5.25 insol-

uble matter, chiefly quartz, with a little black mica and green pyroxene. Dr. Hunt says :

" This is a very fine and valuable ore, and the deposit would seem to be worthy of careful
examination."

21 Geological Survey of Canada 1870-1, pp. 312-4: also do. 1871-2, p. 122. "The pro-
duction from February, 1872, to the end of February, 1873, was forwarded to Perth at $1
per ton, in loads which averaged three and three-quarter tons; thence to the Rideau
canal at 60 cents ; thence to Kingston at $1.25 to -SI. 60. and thence to Cleveland at from SI

to $1.50. The total production from 1870 t<i 1873 ha< been rather over 11,10D tons. The
wag«=^s of the hands employed have varied from 80 tj 90 cents, per day, with board."

—

Vennor s Report for 1872-3, p. 177.
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cost of carriage to Kingston, a distance of 44 miles over the Rideau canal, was

75 cents per ton. About one hundred rods north-northeast from the

Chaflfey mine, and on a continuation of the same bed, is the Yankee or

Matthews mine, upon which work was commenced in 1860. The opening

made here had a depth of 40 feet in 1871, during which year fifteen men
were employed, 4,000 tons of ore was mined, and .3,300 tons sold and shipped to

Cleveland, where the price obtained was the same as for ore of the ChaSey
mine. The total amount of ore sold and shipped to Cleveland from these two

mines for the two years 1870 and 1871 amounted to 14,520 tons.

Referring to the quality of ores from these and other mines in the locality,

Mr. Vennor made the following notes in his report

:

" Samples of ore from the Chaffey, Yankee, Bygrove, Fournier and Foley Quality of

mines were, in accordance wiih your instructions, submitted to Dr. B, J. iron orea in

Harrington for analysis. The following figures show his determination of ® **
"°^

the percentage of metallic iron in these ores, but more time will be required

for their complete examination :

Chaffey mine 52.91 per cent, metallic iron.

Yankee mine 52.09 "
Bygrove mine . 59.56

Fournier mine .'59.59 ^'^ '|

Foley mine 58.69

" The ores from the Chaffey, Yankee and Foley mines were all found to be

titaniferous. That of the Ohafley mine is stated by Dr. Hunt to contain Ticauiferoun

9.80 per cent, of titanic acid. Dr. Harrington finds 12.32 percent, of titanic °^'*^-

acid in the ore from the Yankee mine, and also a large amount of sulphur,

which renders it altogether an inferior ore. The ore from the Foley mine

contains only 2.68 per cent, of titanic acid, which is not a sufficient amount

to detract from its value. The Chafiey and Yankee ores were also examined

for phosphorus, but neither of them was found to contain a weighable amount.

The Bygrove and Fournier ores are free from titanium, and I think it

extremely probable that they will be found to belong to beds somewhat
higher in the series than the titaniferous ores."-^

Other explorations in this region during the sgason of 1872 appear to

have convinced Mr. Vennor that the iron ores were only to be found in con-

nection with crystalline limestones. Magnetic iron ore was reported to exist Iron ores

in the gneiss area of Frontenac, in the townships of Kennebec, Clarendon and
^"gQ^^^^i^Q

Palmerston, but Mr. Vennor found them only in grains or in connection with with

dykes, and nowhere in sufficient quantity to be of economic importance. The crystalline

entire absence of crystalline limestones in this section he mentioned as a fact b™i^^°°^
worthy of note, and although it might be premature to say positively that all

the available deposits of magnetic or other ores of iron occur and are to be

sought for in proximity to such limestones, still the accumulation of evidence

over a great extent of country examined would appear to point iii this direc-

tion 23

During the season therefore the bands of crystalline limestone were by
him made a special object of investigation ; first, because they presented

characters which enabled them to be much more easily followed than any of

the intervening gneiss bands ; and, secondly, because that with them, or in

close proximity to them, are deposits of iron ore and apatite in economic

quantities. Cross sections of the country were made through the townships

of Oso, Olden and Bedford, as well as through South Sherbrooke, in which

six distinct bands of limestone were observed having a southeastward dip

varying from 28* to 60" and running for the most part in east and west

line?, but after being traced a distance of 20 or 26 miles eastward they were

22 Geological Survey of Canada, 1871-2, p. 12S.

23 Geological Survey of Canada, 1S72-3, p. I4i).
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*ound to curve in a northeasterly direction ; and in relation to these bands-

of limestone the attempt was made to assign the geological horizon of the
iron ores. The occurrence of ores, Mr, Vennor observes, appears on lines

which bear a certain relation to the occurrence of some of the bands of
limestone and form distinct horizons which can ba followed and in which
other deposits of iron may be sought for. Immediately above the sixth and
highest of those bands magnetic iron ore occurs in Sputh Sherbrooke in two-

places, viz., at the Bygrove mine on the third lot of the first concession, and
at the Fournier mine on the fourteenth of the same range, as well as in other
places on the same horizon to the eastward through Bathurst and to the south-

westward through Bedford. At the base of the fifth band ore occurs along^

the northern shore of Christie's lake in the same township, in the eighteenth.

Magnetic ore
^^^^teenth and twentieth lots of the third concession, at what was then known

in the higher as the Watson mine. Immediately below the fourth band ore was found at

J^^5^»e the Foley mine on the tenth lot of the eighth concession of Bathurst, whence
it could be traced through the eleventh, twelfth and fourteenth lots of the

same concession. Here for the tirst time apatite was found in considerable

deposits closely associated and in some instances intermixed with the iron

ore. In the third, second and first bands of limestone no magnetic ore had
been met with by Mr. Vennor, although at the base of each of these rust-

colored strata occur
;
yet he observes as worthy of note that the great bed of

hematite in Dalhousie township upon which is situated the Dalhousie mine
is found between the first and second limestone bands, and the general con-

clusion is thus stated :
" From the foregoing it will be seen that in the sec-

tion of country so far examined by me magnetic iron ore has been found only in

connection with the three highest bands of limestone, while in the other bands
it IS represented by only rust-colored beds of gneiss and quartzite."^*

bands.

24 Geological Survey of Canada, 1872-3, pp. 159-162. In the report for 1873-4 Mr. Vennor
appears to have doubted the occurrence of tike sixth band of limestone. Of the fourth and
fifth he gives the following description, pp. 105-6 :

" The Crow lake, Rock lake and Silver lake band of limestone is well marked and import-
ant. It is separated from the last by a great volume of granitic gneiss, which is probably not
less than eight to nine thousand feet thick. From Eagle lake, in the northeastern corner of the
township of Hinchinbrooke, it has been traced to the head of Crow lake, in Oso ; thence
northeastward to Kock lake, a small lake situated close to the townline of South Sher-
brooke. Entering this last township, it runs through portions of the fifth and sixth conces-
sions, passing a little to the north of Silver lake, and enters the sixth concession of Bathurst,
whence, again trending northeastwardly, it passes through the seventh concession to the
eighth concession line, which it foUows, in a nearly direct course, to Balderson's Corners on
the line between Bathurst and Drummond townships. In Drummond it immediately runs-

under a heavy drift, and shortly after is capped by rocks of Lower Silurian age. The dis-

tance from Eagle lake to Balderson's Corners is about twenty-six miles. A remarkable
feature of this band is that it immediately overlies a zone of rock containing magnetic iron
ore and deposits of phosphate of lime. These minerals were observed in proximity to this-

limestone at Eagle lake, at Crow lake, in Bedford and O.so, and again at the Foley and SlcVeigh
lots in Bathurst, in which last locality both have been mined to a small extent. The limestone-
has also interstratified with it a number of subordinate bands of red felspathic bands, which
separate the whole into a number of unequal parts. The largest calcareous bed does not
exceed 150 feet, but the total thickness Irom the base of the lowest bed of limestone to the-

top of the highest may be estimated at not less than 2,600 feet. The lime*itone is coaisely
crystalline, and holds in abundance small scales of a yellowish-brown miea, and less fre-

•luently graphite.
" The Bob's lake, Tay river and Meyers lake is perhaps the m»8t important band in the

whole sequence. It is separated from the last by a great volume of gneissic strata, which
has a transverse measurement of o^ er 13,000 feet. This may or may not represent the-

actual thickness of the gneiss, as the strata are all in a nearly vertical attitude, and there is

no evidence of any repetition of tha bed*. The limestone was continuously traced
from the southern extremity of White lake in Bedford, across Green bay and Bob's lake, to
the Tay river in South Sherbrooke, and th«nce along the general bearing of this river
to and acrosn Meyers m- Christie's lake into the township of Bathurst, where its course
is shortly concealed by heavy drift. The distance from White lake in Bedford to the last

position is which the band waa noted in Bathurst is about twenty-two miles. The thickness
cannot be less than 2,600 feet, and the limestone differs in a marked manner from either of

the four inferior bands, It resembles them in being white, but is much more coarsely crystal-

line. Graphite i.s abundantly disseminated through it in brilliant platesor scales, and there are-

also layers of white quarfrzo-felspathic rock associated with it, which occur both in the form
of interstratified beds and irregular masses. This may, for the present, be considered as the
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The following account is given by Mr. Vennor of the Watson mine at

Christies lake :

'• This location is situated on the eighteenth, nineteenth and twentieth

lots of the third concession of South Sherbrooke, and embraces an area of 259
acres ; the openings made are on the first and last numbered lots. On a

t Chrkt"*'^'^*
high bluff on the north shore of the lake, on lot eighteen, three beds of iron lak-e, South

ore have been uncovered and to some extent worked during the last summer, sshtrbrooke.

The strata, which here consist of dark grayish and greenish hornblendic gneiss,

dip to the southward at angles varying frcm lo* to 80°. The uppermost bed
of ore, and the nearest to the lake, has been uncovered for about thirty-five feet

m length by twenty-four in breadth, and a considerable mass of ore has been
exposed. No walls have yet been reached, and I think it is probable that

the uncovering has been extended on the face of the bed rather than across its

outcrop. In the second and underlying bed a breadth of eighteen feet of ore

has been uncovered, and can be traced by openings made on its course for a

distance of upwards of 150 feet. In the third and lowest bed a well defined

foot wall of gneiss has been struck, and a solid mass of ore is exposed measur-
ing eighteen feet in width. The extreme distance between the openings on
this property on the strike of the ore beds is nearly one mile, and the distance

between the top of the upper and the bottom of the lower bed of ore is about
300 yards. Several hundred tons of ore have been taken out, but operations

have been chiefly confined to the determination of the extent of the deposits,

which is now pretty satisfactorily known. An experimental shipment of the

ore has been made to Cleveland, and it is reported to have given peifect satis-

faction to the smelters, and it has further been ascertained that this ore will

produce a quality of iron well suited for the manufacture of Bessemer steel.

An analysis made by Dr. Harrington of a sample of the ore which I brought
from this location gave as follows :

Metallic iron 65 62 i>ei' c»-in;.

Titanic acid 2.83 "

Phosphoric acid 0.05
"

J^ulphur Not determiued.

*' It may be further stated that the facilities for mining here are :a/ r-

able ; the position of the ore on a hijhhiil aHordi easy an ( cheap arain.iie,

and a ready means of dis|iosiuji o vii'' aehris, and tnese minta can prouabiy
be worked fr>r a considerable time ueioit- le&urtiug to expensive underground
operations.'"*^

More careful explorations of the counties of Frontenac and Lanark were Fajthtr

made by Msr. Vennor during the season of 1874, and a number of newly dis- expiorutious

covered or until that time little known mining locations were noticed by him ar.d tTanark.
in the report of his work during that year. Several of these are deserving of

mention. In the vicinity of Eagle lake, in the northeastern corner of the

township of Hinchinbrooke and along the westerly boundary of Bedford, iron In Hiiichin-

ore was found in several localities, principally on the twenty-sixth, twenty-
o'^^Af^-f'^

Beventh and twenty-eighth lots of the first concessions of both townships, but t*;wnsbips.'

!

chiefly on the twenty-ninth and thirtieth lots of Bedford, near the lake shore.

The magnetite occurs there in a bedded form associated with heavy, dark
,

hornblendic and dioritie rocks, which in a number of instances are met with
in «lose connection with the ores of iron in this section of country. Fair

exposures of ore have been made at several places, but the beds are extremely

highest band of limestone in the series, and it belongs to the synclinal forms which I have yet

to bring under your notice a< occurring in Bedford and Loughboro'. It is overlaid bv a

considerable volume of gneiesic strata in which there also occurs a small band of limestone— the

Parren lake band—as noticed (Report of Progress, 1872-3, p. 160) bat which ma> be left

out of consideration for the present. At its ba«e, and also at some distance abo^e it, there

are important deposits of magnetic iron ore, a fact which has alrea-dy been dwelt upon in my
previous reports."'

25 Geological Survey of Canada, 1872-3, p. 174.
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irregular. The ore itself is described as a beautifully crystalline magnetite?,

yeilding according to Professor Chapman's analysis 62.-52 per cent, of metallic

iron. It also contains traces of phosphorus, a very small amount of

sulphur and about 3.23 per ceat. of titanic acid. One serious drawback
however exists in the fact that apatite is associated with miuch of the

magnetite, both in the form of grains and crystal:?. The crystals are

easily separated from the ore, but the tinely disseminated granular portions

are so intimately intermingled as to be inseparable. A similar

association of magnetite and apatite exists at the Foley mine in Bath-

urst, and appears to characterise the lowest horizon of iron ore deposits

Mr. Vennor mentions, in proof of the stratigraphical arrangement

cf the ores, that the position of the Eagle lake deposit in relatiom to the

overlying band of limestone is the same as that of the Foley mine, and this

band of limestone having been continuously tra-'-ed from one locality to thy

other, a line may be drawn which will in all probability show the course
Coarsely along which other masses of iron ore may be expected to occur. iVnother
crys %imie

characteristic of the iron ore of this horizon is that it is generally of a coarselyroagrwtiC ore.

crystalline character, it being found both at the Foley mine and at Eagle lake

in large octahedral crystals, the axes of which are often more than an inch in

length, but the occurrence of these crystals would in itself be no proof of the

deposit being a vein, " At Eagle lake," Mr. Vennor says, *' the magnetite

seems to occur as an unmistakable bed, and between the Foley and Eagle

lake mines it is found in several localities in disseminated grains and strings

in a peculiar stratified dioritic rock which.is apparently made up of the same
constituents as the more coarsely crystalline diorites, with no traces of

stratification. These coarse varieties of diorite occur as lenticular or irregular

shaped masses at perhaps two or more horizons, and they are often unaccom-

panied by iron ore." It is observed that most of the diorites are undoubtedly

interstratified masses In Hastings they are fine-grained, as is also the

magnetitf, while in Frontenac and Lanark, where the diorites are coarsely

crystalline, the accompanying magnetites are of the same description.

Silver lake Another location of iron ores is in the vicinity of Silver lake in SoutLi
and Christies gherbrooke, where they were discovered during the summer of 1873. These,

.South
' upon careful examination, were found on an extension of the iron ore beds of

riherltrooke. the northern shore of Christie's lake. They occur on lots 13, 1* and 15 of

the fourth concession of South Sherbrooke, and openings made upon them
showed the strike of the bed to be about northeast and southwest, with a

steep dip to the southeastward. The ore is of much the same character as at

Christie's lake, and is a compact, bluish-black magnetite containing about 6 t

per cent, of metallic iron and less than 2 per cent, of titanic acid. The
following analyses show the close comparison between the ores of the two
localities :

Silver lake. Christie's Lake.

Magnetic oxide of iron 88.59 90.61

Titanic acid 1 75 2 H'i

Insoluble residue 5.75 0.05

Metallic iron 64.15 65.62

Tracing th^ Reference has already been made to a deposit of magnetic ore on lot -

1

Wolf laka gf ^l^Q ninth concession of Bedford, near Wolf lake.'"*' This location was care-

Bed^ird." fully examined by Mr. Vennor with the dip needle, and he had reason to sup-

pose that ore existed in considerable quantity. " The bed or beds ot ore here,"

he says, " are undoubtedly on the course of the ferriferous horizon

upon which is situated the Hon. G. W. Allan's deposit in North Crosby,

and form an outcrop upon the opposite side of the synclinal which exists

between these deposits and the Fournier and Bygrove mines. Other

exposures of uiasjn^'t'c iron ore, ntar Wolf lake, ou 24 or 2o of •"'i-^ tenth.

26 Ante pp. 35 and 43.
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concession, are probably on the run of those on lot 21 of the ninth concession

of Bedford, The two localities are fully one mile and a quarter apart, and it

is more than probable that further discoveries will be made in the intervening

country."

A mile to the eastward of Wolf lake, on 18 and 19 of the eighth concesion Spectacle

of North Crosby, are the Spectacle lake deposits. The ore occurs iu diorite I

^l^^ deposits

and appears to exist in considerable quantity, but it contains many impurities. Crosby.

The property was worked at one time by an American company, but after

one shipment the enterprise was abandoned. Mr. Vennor observes that the

position of the deposit at a considerable altitude in what has been termed the

Westport mountains is against its future prospects.

The beds of ore on the south side of Christie's lake are quite distinct from Ore beds

those already noted as occurring on the northern shore, being in a much higher ^"^.^ ?f,

horizon, although lower than the Fournier and Bygrove ores. They occur j^ke.

between the road and the lake on lots 17 and 18 of the eighth conces.sion of

South Sherbrooke, and are immediately beneath the highest or Farren's lake

band of limestone. The ore is said to be of an excellent quality, resembling

that of the Fournier and Bygrove mines, but it does not appear to exist in

quantity.

The other deposits in this region referred to by Mr. Vennor are those

known as Mitchell's and Gordon's, the former in the rear of North Crosby

and the latter near the town line between South Sherbrooke and Bathurst,

but little was known respecting their extent or quality. The folio ving par-

ticulars are given of four of the more important deposits or mines in this

district :

*' Hovose Iron Deposit. This is one of a series of outcrops of iron ore Vennor
which occur at intervals from the fourth lot of the first concession to the

eight and ninth lots of the fourth concesion of Bedford. These have been
known for a sjreat number of years, and specimens of the ore were obtained

by the surveyors when laying out the township upwards of sixty years ago.

But excepting the little work done on the Howse lot (lot four, concession in the

one), during the years 1869 and 1870 (see Report of Progress, 1870-1, p. township of

312), the deposits have up to the present time remained as they were ^ '^^ '

originally found. The shipment of fifty tons of ore from the Howse deposit,

in the year 1869, to Charlotte, N.Y., as far as I have been able to learn, was
attended with satisfactory results, at least as regarded the quality of the

ore ; but the long carriage, seventeen miles, over sandy and very hilly country

to Westport village, on the Rideau, before it could be shipped to Kingston,

proved a decided obstacle to the enterprise. The ores at the surface are not

as pure as many of those in South Sherbrooke, and are more mixed with rock

matter ; still this is in a great measure compensated for by their nearness to

the Kingston and Pembroke Railway. For it will be remembered that the very

impure iron ores of the Ohaffey mine, near Newboro on the Rideau, have
been mined for years successfully, merely in consequence of their being upon
navigable waters, although the ore besides containing 9.80 per cent, of titanic

acid, only averages about 50 per cent, of metallic iron. The Howse deposit

is of an exceedingly irregular character, and it would be a difiicult matter to

draw any definite outline that might be said to represent the shape of the mass
of ore. The greatest length however is on the strike of the bed, namely,
nearly northeast and southwest, and at one place the breadth appeared to be

from fifteen to twenty paces. Through this last distance howevet there are

several horses of rock. Beyond these facts I can state nothing respecting

this deposit. That there is visible a great quanitity of ore is undoubted, and
as it can be mined in the cheapest manner, namely, by open cuttings, there

seems no reason why it should not be profitably worked. The position of this

and the adjoining beds of iron ore is almost immediately beneath the Wolf
lake, Crosby lake and Pike lake band of limestone, which is the southeastern
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Vennor.

Tn the town-
ship of North
Crosby.

In the town-
ship of South
Sherbrooke.

outcrop of the Bob's lake, Tay river and Meyers lake band, on the opposite

side of a synclinal form. (See Report of Progress, 1873-4 p. 104). Con-

sequently these ores are in the same stratigraphical position .-^s those repre-

sented by the Meyers lake and Silver lake deposits. This fact of the

occurrence of outcrops of iron ore in the same stratigraphical positions, on
both sides of a synclinal form, is, I think, sufficient proof of the continuity of

the ore, not only in length but also in depth The occurrence of strongly rust-

colored gneisses in many parts of the Bedford basin or synclinal, between

Bob's and Potspoon lakes, convinced me that this ferriferous horizon is

brought, or almost brought, to the surface by undulations in several places

between the two divergent outcrops of ore. It also seems to me highly

improbable that the iron ore should have only been deposited to the limited

extent seen along the two outcrops of the same horizon of rock.
*' Allan's Iron Ore Deposit. This deposit of magnetite occurs on the

twenty seventh lot of the fourth concession of North Crosby. It is close to

the town line of South Sherbrooke, and a little over half a mile southeastward

of the Fournier mine. Nothing whatever has been done here since the autumn
of 1868, and the excavation then made by the Hon. G. W. Allan is filled

with water and debris. The question therefore as to the extent of the deposit

yet remains undecided ; but as the surface indications are promising and the

ore of good quality it is altogether probable that mining might be carried on

with profit for some time. The route to the Kingston and Pembroke railway

is the same as that from the Meyers and Silver lake deposits, viz : via the

7'ay river and Bob's lake, and from the Allan deposit to the Tay river the

distance is about two miles. For the purpose of reference and comparison I

append a partial analysis of this ore, taken from the table of analyses. Report

of Progress, 1873-4 :

Magnetic oxide of iron ....." 90.14=metallic iron, 65.27
Phosphorous 0.07
Titanic acid 1.03

Insoluble matter 5.25

The iron ore occurring on lot 27 of the seventh concession of North Crosby

undoubtedly bf^longs to this horizon, but the distance between the two out-

crops is about two and three-quarter miles.

" Bygrove and Fournier Deposits. Both of these deposits of magnetite

occur in the first concession of South Sherbrooke and are in the same horizon.

The Bygrove mine on the third lot has remained unworked since the year

1869, when it was to some extent worked by Mr. George Oliver of Perth.

The Fournier deposit on the fourteenth lot however has from time to time

been more or less mined. During the summer of 1873 the last attempt at

raising this ore for the market was made. A shaft was sunk to the depth of

one hundred and' ten feet, and the company raised in all about 600 tons of

good ore. At this depth however the deposit became very irregular and

uncertain, and as the ore could not be extracted without the removal of much
rock work was abandoned and has not been resumed since. I may here

mention a fact respecting this iron horizon that is not generally known,

namely, that at a short distance from the Fournier mine, on the fourteenth

lot, the ferriferous belt passes beneath Farren's lake in the second concession,

its strike changing and coinciding with the course of the lake. On its exit

from the lake at its western end the zone again becomes clearly marked by

the presence of iron, until on the third lot of the first concession we arrive at

the deposit of ore constituting the Bygrove mine. Specimens of ore from

these two deposits gave about an equal percentage of metallic iron, the Four-

nier yielding to analysis 59.59 per cent, and the Bygrove 59.55 per cent. In

the Report in which these analyses were first given (Eeport of Progress

1871-2, p. 123) I further stated that the Bygrove and Fournier ores were free

from titanium, and that it appeared extremely probable that they would be
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found to belong to beds ' somewhat higher in the series than the titaniferous Vennor.

ores.' This supposition has since been clearly proved. They have been found

to lie in the highest iron-bearing horizon and immediately below the highest

band of crystalline limestone. The second or underlying belt is that on
which are situated the Meyers and Silver lake deposits, the ore from which

as we have seen contains from 64 to 65 per cent, of metallic iron and invari-

ably a small percentage of titanic acid ; whilst in the next or third underlying

belt represented by the McVeigh, Foley and Eagle lake deposits, the ore is

more titaniferous, and is further characterized by its peculiar coarsely crystal-

line character and by the piesence of apatite or phosphate of lime.

" 1 have thus I think with some degree of certainty succeeded in estab-

lishing the existence of three distinct horizons of iron ore, each of which pos- Three horizons

sesses some peculiar characteristics by which it may be again recognized. !^.^ °^^ ^®''^^'

Should such prove to Vje the case it will be a most important step gained, and
an invaluable aid to future predictions respecting the iron ores of the Lauren-

tian rocks. "-^

In the prosecution of the work of the Geological Survey on the Quebec
side of the Ottawa river, Mr. Vennor was enabled to make some inteiesting Comparisons

comparisons between the occurrence of iron ores in the Ontario and Quebec .
'^^'^^^^^^^^

T • T 1 i-w c T T-f/> r. 1 1 11 I • 1 •
•^'i Ton ores in

districts, in the Keport for Ibibt he observed that the iron ore horizons Ontario and
marked by several iron mines in Hull and Templeton are in precisely the 'c'l^ebtc.

same relative stratigraphical position as the ore horizons of South Sherbrooke
and North Crosby, as illustrated by the Silver lake, Christie's lake, Fournier

and Allan mines. These horizons are beneath the true apatite-bearing rocks,

although a few deposits of apatite have been found occasionally associated

with and beneath them. One feature in connection with the iron ore deposits

in the Ottawa section is deserving of mention, namely, the intermixture and
interstratification of hematite with magnetite. In no one instance, Mr. Ven-
nor says, does this condition occur in the corresponding iron horizons in

South Sherbrooke or North Crosby, where the ore is invariably a crystalline

magnetite. Hematite frequently occurs in Lanark county, both below and
above the magnetic ore horizons, but always by itself or in association with
apatite and pyrites. The distance between the South Sherbrooke and Hull
deposits is about tifty-six miles in a direct line, and although no other impor-
tant deposits of ore intervene this is mainly owing to the fact that most of

the intermediate country is occupied by the flat-lying rocks of the Lower
Silurian formation, which entirely conceal the lower crystalline rocks. The
fact however that iron ore oc«urs in workable quantity in Hull township
immediately where the crystalline limestones and gneisses first again become
well exposed, gives, in the opinion of Mr. Vennor, considerable encouragement
to those interested in this ore respecting its permanency in certain horizons
of rock. " It must be borne in mind," he says, " that iron ore though often in

all appearance a clearly interstratified mass is not a continuous deposit. It

may occur at intervals for many miles in a section of country, and yet

between the exposures of ore there may not be the slightest indication of its Relation of
existence. Most of the large deposits of iron ore in eastern Ontario and in ore deposits

Ottawa county are exceptional occurrences, and their unusual extent is due to rock fold-

to the recurrence of the outcrops of ore on anticlinal and on synclinal folds dislocations.

of the strata. For example the Big Ore bed in Belmont exhibits an anticlinal

and synclinal fold ; the Seymour ore bed in Madoc is a decided synclinal, in

which two outcrops of iron ore each fifteen feet in thickness are sharply

folded the one upon the other ; while the great Hull iron ore bed consists of

an anticlinal of magnetic ore through which breaks an inferior band of crys-

talline limestone. So often indeed is the importance of an iron ore deposit

due to one or other of these forms that I have for some time been in the

27 Geological Survey of Canada 1874-5, pp. 112-22.
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Origin of iron

ores : chemi-
cal and
mechanical
concentration.

habit of directing prospectors to such points as those in which the strata

folded over or under the axis of an anticlinal or synclinal, and so far many
of the trials made at these points have been successful. Dislocations of the

strata, or faults with their accompanying dykes and lodes, have also much to

do with some of the larger deposits of iron ore."^^

Hakking ton's Repokt on the Iron Ores of Canada.

A valuable report on the iron ores of the Dominion was made by Dr.

Harrington of the Geological Survey in 1874, and published in the report of

the Survey for that year. A summary of this report, in so far as it concerns

the Province of Ontario, is presented below :

Referring to the origin of the iron ores, Dr. Harrington states that from
the Laurentian days doM'n to the present processes of chemical and mechan-
ical concentration have been in operation which have resulted in the forma-

tion of beds and veins of ore. The processes have doubtless, he thinks, dif-

fered in kind to a certain extent, and they have operated under more or less

favorable conditions ; and subsequently to their deposition the ores have
frequently been subjected to agencies which have deprived them of their

original nature, so that it is not surprising to find them differing widely in

chemical composition and physical characters. Three classes of ores are

treated of in the report, viz., (1) anhydrous oxides, embracing magnetic iron

ore or magnetite, hematite, including crystalline and earthy varieties, and
titanic iron ore

; (2) hydrous oxides, including limonite or brown hematite,

and bog ore ; and (3) carbonates, including spathic ore and clay ironstone.

The last-named ore, it may be observed, has not yet been discovered in the

older parts of Ontario, but a large bed of it has been noticed by Dr. Bell on
the Mattagami river near latitude 50" 30' north and longitude 82" west.

The most important deposits of magnetic iron ore occur in rocks of Laurentian

and Huronian age, but it is also found in rocks which have been referred to

the Lower and Upper Silurian, as well as in the Devonian and Trias.

There are few opportunities for studying the character of the Laurentian and
Huronian magnetites in our country as compared with those aftorded in Nor-
way and Sweden, and also in New York and New Jersey; but Dr. Harring-

ton observes that while the larger and more important deposits such as Big
Ore bed in Belmont are interstratitied beds, true veins of magnetic iron ore

also occur. Thus at the Foley mine in Bedford the country rock, which is a

diorite showing little or no indication of bedding, is cut not only by the

deposits of magnetite but also by veins of coarsel}'^ crystalline calcite, the

two minerals being in some instances associated. In the undoubted beds the

magnetite is generally granular or massive, but does not occur in large

crystals of definite form. In New Jersey the workable deposits of magnetic

ores are regarded as of sedimentary origin, though formerly believed to be erup-

tive. " The latter view was also taken by Sir Roderick Murchison as to the

origin of some of the rich deposits of magnetite in the Urals, and many of the

deposits of magnetite in Norway and Sweden have been considered as erup-

tive by Durocher and others. None of the Canadian magnetites, so far as 1

am aware, have ever been regarded as eruptive, at least by the officers of the

Geological Survey." It will be found hereafter that this opinion has been

held by at least one officer of the Survey.

On the origin of our sedimentary magnetites the question arises as to

whether they were deposited as such, or in some other form and afterwards

altered to magnetite. In some cases beds may have been formed by the

accumulation of iron sands, as they are forming in the gulf of St. Lawrence
today, the material being derived from the disintegration of pre-existing

crystalline rocks, in which case they might be expected to contain not only

Veins and
beds of mag-
netic ore.

Sedimentary
magnetites.

as Geological Survey of Canada, 1876-7, pi>. 297.
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mao;netite but ilmenite ; but Dr. Harrington thinks it probable that in gen-

eral their origin has been similar to that of the modern bog and rock ores.

" Deposits of magnetite as a rule do not continue of uniform thickness

for any great distance like the enclosing rocks, and this is just what might be

expected if we suppose them to have originally occurred as bog or lake ores Harrington,

which accumulated in local hollows or depressions. Xo ore moreover would
be more readily converted into magnetite than bog ore, on account of the

considerable proportion of organic matter which the latter contains. In this

connection may be described a very simple but interesting experiment tried

with a specimen of bog ore from L'Islet containing about 22 per cent, of

water and organic matter. The pulverized ore was placed in a platinum

crucible and heated for an hour at a temperature of 190° F. At the end Conversion of

of that time it had parted with its combined water, or at any rate with suf- °°" ore mto
/. . '1 p 1 1 • 1 I T -11 1

magnetite,
ficient to cause tne color to change from brown to bright red. It still how-

ever retained organic matter, and on heating for a few minutes in a tightly

closed crucible and at a temperature considerably below redness a reduction

of the peroxide ensued and a black, strongly magnetic powder was obtained,

apparently consisting of magnetic oxide and not of metallic iron, as it occa-

sioned no precipitation of metallic copper in a solution of the sulphate. The
cover was now removed from the crucible and a red heat given, when in a

short time the powder again became red, or rather purplish-red, and non-

magnetic . Finally the heat was raised a little higher (to bright redness j,

and soon the powder became black and strongly magnetic, having apparently

parted with a portion of its oxygen. These changes are instructive, for

while brought about in the laboratory they might take place in nature.

They show too that in Pome cases magnetites may have been formed from

such ores as bog ore at comparatively low temperatures, the reduction being

due to the organic matter of the ore. That a magnetic oxide should be con-

verted into a non-magnetic oxide, as described above, is a curious fact. It

is generally stated also that peroxide of iron requires a white heat to convert

it into magnetic oxide, but the heat of an ordinary Bunsen burner has been

found to readily convert iimonites, even when free from organic matter, into

magnetic oxide."^

At the Hull mines on the east side of the Ottawa river the magnetite

occurs in crystalline limestone containing graphite, mica and pyroxene, but Variations of

the latter more rarely. At the Big Ore bed in Belmont the ore is interstrati- occurrence.

29 It is the opinion of Messrs X. H. and H. V. Winchell of the Minnesota Geological
Survey that similar changes have taken place in the iron ores of the VermUion schists in that

state in the same way, but upon a grand scale. "Magnetite," they say, "differs from hematite
in having a greater ratio of iron to oxygen, and in its crystalline system. Migne*;ite is found
in the primary eruptive basalts, where it is one of the essential characteristic minerals. By
greater oxidation it is converted to hematite, which is frequent in the metamorpbic rocks.

When magnetite is found in the metamorphosed rock* it is generally at points and planes of

contact with eruptive dykes whose pressure, heat and percolating hot solutions have concen-
trated the iron from surrounding rock masses. When it constitutes ores in the metamorphic
rocks, as in the Vermilion series of schists, it is disseminated either as an ingredient of a

massive basic rock, or it is interlaminated with silif^eous sheets which are similar to those of
' chalcedonic ' quartz in the jaspelite of the Keewatin schists. Structurally it repeats the
characters of magnetite in the eruptive gabbro on the one hand, and of the hematites of the

Keewatin on the other. It is necessary to consider therefore only the laminated condition,

since the massive deposits can be referred directly to dynamic and thermal agents. These
laminated deposits of magnetite are embraced sometimes in undoubtedly eruptive basic rock.

The change therefore from hematite to magnetite through the action of heat and moisture
seems to be one of the common phenomena of metaraorphism." It is of the same general

character as the authors' show to have taken place in other minerals of the Keewatin schists,

viz.: " a step back toward the condition which the constituent iron molecules had when they
were erupted with basic lava from the interior of the earth." (The Iron Ores of Minnesota,

1891, p. 21. ) The iron ores found in the Vermilion series of rocks in Minnesota are magne-
tites, whereas bv far the larger part of ores in the Mesabi range are hematites : but in his

paper on the Mesabi Iron Range (1892) H. V. Winchell shows that in the eastern portion of

it, near Gunflint lake on the Ontario boundary, the ore is magnetite and " probably owes its

magnetic properties to the heat of the gabbro overflow upon the hematites which were

deposited in the rocks at the time of their formation in the oceanic waters."
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fied with diabase, greenish epidotic and chloritic rocks and crystalline lime-

stone. At the Seymour bed in Madoc the ore is underlaid by a thin band of

soft mica schist, and overlaid by reddish-gray highly felspathic rocks, in

places porphyritic, and occasionally passing into syenite or syenitic gneiss.

At the Ohalfey mine the ore occurs in coarsely crystalline gneiss containing

both mica and hornblende, the gneiss adjoining a band of crystalline lime-

stone. On the Quinze river in northern Ontario, Mr. McOuat found mag-

netic iron ore interstratified with quartzite, the ore forming layers from the

thickness of paper to about an inch, and interlaminated with similar layers

of whitish-gray and dull red fine-grained quartzite. Here the iron ore consti-

tutes probably from a fourth to a third of the whole, and as the thickness of

the whole band is about thirty feet the total thickness of the layers of iron

would probably be not less than eight feet. Dr. Harrington observes that

some of the Michigan ores occur in an analogous manner, and are coasidered

to be of Huronian age. Concerning the occurrence of iron ore in beds of

diorite, as at the Foley mine, he says it is quite impossible to distinguish

the rock from diorites of igneous origin, saving that it appears in general

to follow the sinuosities of the beds on either side of it, and is sonne-

times seen to blend into hornblendic and micaceous schists. Bat the term

"diorite" strictly speaking belongs to an igneous rock, and there seems

to be no good name for a similar aggregate of a sedimentary origin. In

Hastings and Addington, as well as elsewhere in Ontario, fine-grained

diorites occur, but those which are associated with magnetic iron ore in

the townships of Bathurst and South Sherbrooke in Lanark are generally

coarse-grained, and often contain scales of dark-brown mica, grains of mag-

netic iron ore and small quantities of quartz These observations illus-

trate the variable character of the rocks adjoining deposits of magnetite in

A fact worth ^^^ ^'^ crystalline series, but while it is exceptional to find such deposits

noting by in limestone they frequently occur near the junction of other rocks with
explorers. [^ "This fact should always oe kept in mind in tracing or searching for

magnetites, as the limestone bands are continuous and constant in charac-

ter for long distances."

Following is a table of analyses of magnetites given by Dr. Harrington,

the first four of which were made by Dr. Hunt and the fifth and sixth by

Prof. Chapman.

Analyses of

Ontario
magnetites.
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Sand-pit bed of Belmont at Blairton, the fourth the Seymour mine in Madoc,

the fifth the deposit on lot 20 in the first concession of Snowdon, and the

sixth a deposit on lot 29 in the first concession of Bedford.

Under the name of hematites are included several varieties of ore consist- Varieties of

ing of the anhydrous peroxide of iron ; crystalline varieties with metallic hematite ores

lustre are either specular or micaceous ; while the earthy varieties, often con-

taining clay, are known as red ochre, and between the crystalline and the

ochrous ores comes red hematite. As a rule hematite is freer from impurities

than magnetite. It is not so easily reduced as hydrated oxides or carbonates,

and is liable to produce gray rather than white iron, a fact of importance in

connection with the manufacture of Bessemer pig. " Hematite occurs in

both beds and veins, the beds generally, though not always, being the more Harrington,

important deposits. Like magnetite it is not found solely in any one kind of

rock, but often in rocks of most diverse characters. A few examples illus-

trative of this fact may be of interest. Beginning with the Laurentian, we
find at the McNab mine near Arnprior a compact red hematite occurring in

crystalline limestone. The bed is inclined at a high angle and has been worked Occurrence of

to a depth of about eighty feet, when it is said to have thinned out. At the hematite.

Dalhousie mine, twelve miles from Perth, a compact red hematite somewhat
similar to the McNab ore also occurs in limestone, although at one point in

the workings a soft chloritic looking slate with numerous crystals of pyrites

seems to intervene between the ore and the underlying limestone. The lime-

stone is highly crystalline ; that underlying the main deposit being white and

containing large quantities of tremolite, while that which overlies it is stained

red with peroxide of iron. When the mine was opened up there appeared

to be two beds cropping out in places at the surface with four or five feet of

limestone between them. The uppermost and smaller of these was found to

run out at a few feet in depth, and to extend but a short distance in the direc-

tion of the strike. The larger deposit was in places as much as nine feet

thick at the surface, and at a depth of eighty feet had an average thickness of

four or five feet. Among other examples of the occurrence of hematite in

Laurentian limestone may be mentioned the thin vein of specular ore on lot

two, range four of Elzevir (Geology of Canada, 1866, p. 101), and the finely-

granular hematite of Iron island, lake Nipissing." No important deposits of

hematite have yet been discovered in our Huronian rocks, like those of Michi-

gan, but where they have been found they are very similar in the mode of

occurrence, consisting for the most part of alternate layers of compact hematite

or specular ore and quartzite or jasper, in dioritic or diabasic rocks. In the fol-

lowing table are given analyses of several ores from diflerent mines in Ontario
;
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The first is from the McNab mine near Arnprior, the second from the

same locality, the third from the Ualhousie mine, and the fourth from Gros

Cap on lake Superior.

Workings of Referring to the production of several mines in Ontario, Dr. Harrington
Ontario

gg^yg (.jjg Blairton or Big Ore bed of Belmont was in 1872-3 the largest in the

country, the output for that fiscal year amounting to nearly 30,000 tons. In

July of 1873 orn was shipped to Pittsburgh at the rate of 300 to 400 tons a

day. The Yankee and Chafiey mines together had for several years been

producing between 7,000 and 8,000 tons, and were the demand for titanifer-

ous ores greater the production of these two mines could readily be increased.

From the Dalhousie mine 3,000 to 4,000 tons had been annually raised and

shipped for several years, but although the ore was one of the finest in the

country the work had recently been stopped at this mine owing to the dulness

of the market. Several hundred tons of very tine ore had also been taken

out of the Fournier mine in South Sherbrooke during the winter of 1872-3.^

Coste's Views on OccukreSce op Ores in Arch.ean Rocks.

Report on the Reference has been made to the views of Mr. Eugene Coste on the mode
Madoc and of occurrence of iron ores in the Archaean rocks, differing essentially from the
Marmora views of other officers of the Geological Survey. Mr. Coste's report on the

Madoc and Marmora region, in which he proposed to treat in detail of the

metamorphosed primitive rocks and " to establish and explain the nature and

relations of the deposits of iron ore and of the auriferous mispickel and quartz

veins, with the granitic and dioritic igneous masses, "^^ has not yet been pub-

lished ; but the following extract from the report of 1887-8 presents a sum-

mary of his conclusions :

'* The object of this paper is to present in a concise form the conclusions

Coste. arrived at by the writer as to the mode of occurrence of the iron ores and
phosphate deposits in the Archfean rocks of Canada after a careful and
minute study of many of these deposits in the iron and phosphate districts

of Ontario* and in the counties of Ottawa and Pontiac in Quebec.

It is here presented on account of the practical bearing that it may have on

the future developments of these important deposits, as it is hoped that it

will be found to be a strong encouragement for the working o f many of these

deposits in depth as well as a guide in the following of their irregular struc-

ture and a help in the further discovery of new deposits of these minerals.

We think we may say that our conclusions will be found to be greatly at

variance with the views generally admitted here in Canada, expressions of

which have been published principally in the different reports of the Geological

Kin^of'iron"^'
Survey, and especially in the Geology of Canada, 1863, and in the well-known

ores and phos- subsequent reports of Dr. Hunt, Dr. Harrington and H. G. Vennor. For
phate in the indeed we believe that we have gathered year after year strong and clear evi-

rocks*^" dence to show that not only our deposits of iron ores in the Archaean rocks

are of an eruptive or igneous origin, but also that our deposits of phosphate

are exactly similar and have also the same origin. This is why we are treat-

ing here of the deposits of these two minerals together as we believe that they

are exactly analogous, and that which can be said for one is applicable to

the other. As far as the iron ores are concerned, the view of their deposits

in the Archaean rocks being of an eruptive origin is far from being a new one,

and has been held by a great many eminent geologists in many countries,

principally I believe in France, Norway and Sweden, and also by some of the

English and American geologists. In the case of the phosphate (apatite) the

^
SOGeological Survey of Canada, 1873-4, pp. 192-259.

31Geological Survey of Canada 1886, p. 20a.

*Counties of Haliburton, Victoria, Peterborough, Hastings, Frontenac, Leeds, Lan.ark and
Renfrew,
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eruptive or igneous origin has also been advanced in Norway and in France, Coste.

but by a smaller number of observers, probably on account of the fact that

the apatite deposits are not so numerous as those of iron ores, and thus the

opportunities for examination and report were less frequent. Here in Canada ^^^^H^^l^^
this eruptive origin of the apatite as well as of the iron ores has always been support the

denied so far ; and if my conclusions were not backed by so many facts, theory of

some of which were only brought to light in the workings of the mines in the
fgneous^ori-

last few years, I would feel somewhat reluctant to go thus entirely against the gin.

views already arrived at in this country by several very able men, but these

"facts were repeatedly observed and have been very carefully ascertained.

The principal among these observed points are the following :

"1. About thirty different deposits of iron ores (principally magnetite,

though sometimes hematite) have been geologically surveyed by us* in the

Madoc and Marmora region of Ontari-^, and were found to occur in the form

of irx'egular veins around and always in close proximity to a large granite

mass, or to dykes and bosses of granite derived from it. The granite intrusions

clearly cut across the Arch^an crystalline limestone and schists, and the

deposits of iron ores are also manifestly veins cutting in a like manner across

the Archaean recks.

" 2. Away from the main granitic bodies, in the region covered by the map
above referred to, there are no large deposits of iron ore, and when small

quantities occur there can be seen almost in every case a small dyke of granite

along the iron ore ; so that the intimate connection of +he two cannot be

doubted.
" 3. An exactly similar connection was also observed between the iron

ore deposits and intrusive igneous masses in a more extended region of

several thousand square miles, also geologically surveyed by us,t and

comprising parts of the counties of Hastings, Peterborough and Victoria, in

Ontario. There the iron ore deposits such as those forming the Blairton

mine, Orton mine. Baker mine, Emily mine, Coe Hill mine, Jenkins mine,

the Snowdon mines, etc., were always found to be intimately connected in the

manner described above with many varied kinds of igneous rock, such as

granite, granulite, pegmatite, mica syenite, hornblende syenite, diorites and
diabases.

"4. In the region north of Kingston, in the counties of Frontenac,

Leeds, Lanark, Renfrew, Pontiac and Ottawa, many deposits of iron ores and
many deposits of phosphate were observed also in the same association with

igneous rocks, and both cutting through the Archtean rocks. In the case of

the phosphate the igneous rock was often the rock termed by Dr. Hunt
' pyroxenite,' but at other times it was a pegmatite or a mica syenite or a

pyroxene syenite. In that region the iron ore and the phosphate have been

found in the same deposits, as witnessed by the evidence at the Foley mine,

the Forsyth mine, and especially at the Blessington mines, where the writer

observed the apatite and the magnetite together in the workings of nine

different pits, and where at the time of his examination last summer there

were between 500 and 600 tons of iron ore and about 1,500 tons of phos-

phate on the dumps, the two minerals having been taken out from the same
pits.

" 5. In the two regions mentioned above, the apatite and magnetite were
often seen to be amongst the component elements of these masses or dykes of

*This map on the scale of forty chains to one inch, and comprising an area of one hun-
dred and twenty-five square miles, is now in the hands of the engraver and is expected to be
ready shortl}'. It will be accompanied by a report in which the details of our observations
will be given at length.

+A map of about 3,500 square miles covering this region has been prepared and is

expected to be published at the scale of four miles to the inch in the course of a year or so.
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Coste. igneous rocks, which rocks were observed to accompany these minerals in

their deposits as a veinstone of quartz or calcite carries other minerals in

other veins.

The ore " Considering all this, and knowing that similar facts have also been
deposits conse- observed in other countries, especially in the states of New York and New
deep-seated Jersey, and in Norway and Sweden, it is only natural that we should
origin. conclude, like many other geologists have done before in those countries, that

the iron ore and phosphate to be found in our Archsean rocks are the result

of emanations which have accompanied or immediately followed the intrusions

through these rocks of many varied kinds of igneous rocks which are

no doubt the equivalent of the volcanic rocks of to-day. These deposits

then are of a deep-seated origin, and consequently the fears enterrained
principally by our phosphate miners that their deposits are mere surface

pockets, are not well founded. These fears are no doubt partly the result of

the belief which has been somewhat prevalent that the apatite in them waa
the metamorphic equivalent of the phosphate nodules of younger formations,

and it may be also that they have resulted from the fact that the apatite is

irregularly distributed in these deposits and is often suddenly replaced by
rock ; this is not so often the case in the iron ore deposits which are on a

larger scale. But notwithstanding this, when the deposits are properly

understood to be, as we hold they are, igneous dykes and veins accompanying
the igneous rocks, it will be easily seen why in the deposit itself the economic
minerals can be suddenly replaced by rocks which may be said to be nothing
else but the gangue. If this origin is understood it will besides facilitate

and encourage the working of these deposits in depth, because the accom-
panying igneous rock forming a mass or a dyke alongside the deposit will be
easy to follow, and, because if it is apatite or iron-bearing at the surface, it

will always be a guarantee that it will also be in depth, as each separate mass
of igneous rock is generally quite constant in composition. "^^

Iron Mines in Eastebn Ontario.

Iron min s
/^^ construction of the Kingston and Pembroke Railway had for one of

along the its chief objects the affording of facilities to open up and work some of the
Kingston and iron ore deposits in the counties of Frontenac and Lanark, to which refer-

Railwav
^ ®°^^ ^^^ ^^^^ made in the foregoing pageS^ Ths deposits in the region of

this railway are usually found in belts running in a northeast and south-

west direction, parallel with the strike of the formations. The largest

deposits are almost always found where the limestone and granite, gneiss or

syenite come into contact, and this is largely true also of the iron ores in

districts north and northwest of lake Superior. Magnetic ore is the
principal variety, but specular ore has been discovered in several localities.

Mr. William Rattle, an American mining engineer, who explored the district

a few years ago, stated to the Mining Commission that he had found specular

ore in several localities on a range in Darling. In one place he was shown a
vein of magnetite 35 feet in width, and in another a bed of hematite at least

15 feet in width which he had traced 200 feet. Messrs. Bawden, Folger and
Grady gave particulars to the Commission of the working of various mines
along the line of the railway, of which the following is a brief summary :

Glendower "^^^ Glendower mine in Bedford is four miles east of the railway line,

mine. and is connected with it by a branch built in 1884. A large plant was erected

and work was cairied on upon an extensive scale for four or five years. The
ore is magnetic, and runs from 50 to 60 per cent, of metallic iron. Near the
surface it was clean and of fine quality, but at a de.pth of 120 or 130 feet it

was found to contain sulphur, and operations were discontinued. At the

bottom of the shaft the vein was 20 to 40 feet wide, the ore averaged 60

32 Geological survey of Canada, 1887-8, pp. 62-4s.
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per cent, and the mine was in a position for raisins; -iOO to 500 tons per day.

Two or three other openings were made in the same locality, and nucnerous

deposits are known to exist there. A bed of red hematite on lot 2 in the

seventh concession has a width of 40 feet.

North of the Mississippi river several locations have been worked in the Mississippi

township of Lavant. From one of these, the Mississippi mine, between mine.

30,000 and 40,000 tons were taken out and shipped to Pennsylvania.

The Wilbur mine in Palmerston lies between two bands of crystalline Wilbur mine,

limestone, and about 100,000 tons of ore was taken out of the several shafts

on the property. It was free from sulphur and phosphorus, and averasjed

about 50 per cent, of metallic iron, some analyses going up to 68 per cent.

?^ear Calabogie lake two shafts have been sunk and considerable quantities -A-t Calabogie

of ore have been raised, but it is said to have too much phosphorus for

Bessemer iron.

The drop in the price of iron ore in United States markets which
occurred while these mines were being opened led to the closing of the works,

and scarcelv any attempt has since been made to prove new locations or even

to prospect for ore.

Tin the county of Hastings the Central Ontario Railway was built at a cost Iron ores on

of .55^000,000 to connect iron locations in the northern part of that county with
q^^^J.^^^

Qq.'^^

lake navigation at Trenton. A large deposit of magnetic ore at Coe Hill in tario Railway.

Wollaston was opened and worked for some time, as related in the statement

of Mr. Kitchie, but for reasons mentioned by Mr. Ritchie operations were

discontinued there. Prospectors report the existence of numerous and large

deposits of ore in localities near to this line of railway and northward of its

terminus, but no work has been done upon them to prove their extent or

qualityT)

A-promising show of magnetic ore occurs on lot nineteen in the first Belmont

concession of Belmont, the property of Mr, Ledyard of Toronto. It was Bessemer

leased in 1891 to the Belmont Bessemer Ore Co., and a railway is being g^^j^™"'*"
*°

constructed to the property. The deposit is said to range from 20 to 150 feet

in width, and test borings have been made to depths ranging from 30 to 100

feet. The superintendent, Mr. Woodworth, informs me that little work was
done last year owing to the depressed condition of the ore market, but

numerous samples have been analyzed. The average of twenty-three samples

made for the company gives the following result :

Metallic iron 65. 333
Phosphorus . 016
Sulphur 0747
Silica 4. 303
Titanium 743

This includes a lot of 100 tons sent to the Cambria Iron Co. of Pennsyl-

vania, which gave 61.08 iron, .0225 phosphorus, ,497 sulphur and 7.84 silica.

A fifty-foot drift has been driven from a shaft at a depth of 40 feet, partly in

ore and partly in what seems to be the foot wall. The mine is provided with

steam boiler pumps, drill, hoist and suitable buildings, and can be put into

good condition for shipping ore as soon as the railway is completed. This

road is 9i miles in length, and connects with the Centi-al Ontario Eailway
two miles south of Marmora village. A further account of this mine is given

in the statement of Mr. Ledyard, made to the Bureau as follows :

" I am a dealer in mines, more particularly iron, and have been engaged in j

the business for twenty years more or less. I own the Belmont mine, which

is leased to the Belmont Bessemer Ore Company of New York. They are

not actually working the property at present ; but they have done sufficient „, g^jj^Q^^.

development work to warrant them in building a railway into it, and they mine,

gay they expect to have this railway completed next spring. So far as the
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Ledyard. extent of the deposit of ore is concerned the development which I did on the
property showed a needle attraction of 600 feet in length by about 400 feet

in width in some places ; the company claim to have found a considerably
greater length. I sank prospecting pits ; the company have put down

Extent and shafts
;
they have one 50 feet in depth which showed ore all the way. They

quality of the have had diamond drilling done to a depth of about 100 feet. At 90 feet in
°^^" No. 1 drill hole the ore was wonderfully pure, running very high in iron and

almost absolutely free from impurities—not a sign of sulphur. The ore was
particularly good at 90 feet, bat it varied as all magnetic deposits do in its

mixture with rock. This company propose to work the property and export
the ore to furnaces in Pennsylvania. They have their buildings erected and
all their hoisting machinery and other plant prepared to go to work. Within
a month's time they could probably have the railway finished and be at work
if the market warranted. The low price of ore has kept them back, other-
wise they would have been at work last year. The analysis of this ore
shows it to be very similar to the Lake Angeline and Pittsburgh Mining
Company's ore, which is the very highest grade. This ore comes from Mar-
quette district, in the state of Michigan. Both myself and the company
have had analyses of the ore made. Following are some of these :

Analyses

.

Assayer.

Moli

Scranton
Cambria .

S. of S., Toronto
Fisher

Ledoux

Molin

.

Pa. Steel Co ...

.

Cambria Iron Co

Locality.

East Pit ..

North "
. .

.

South "
. .

.

Shaft No. 1 .

No. 1

N. & S. Pit

Molin

.

Surface
South Pit
East Pit
Var. places . .

.

No. 3 Pit . . . .

No. 2 Pit
East Pit

No Pit
Drain Hole ], 7oft

70ft
100-765 sample ,

100 tons

Iron.

70.326
55.240
60.376
63.131
65.36
68.83
69.99
64.26
68.88
69.85
66.55
69.85
68.33
69.630
62.667
60.376
65.104
68.930
60.401
61.76
67.309
69.630
71.951

Phos.

.0056

.019

.037

.023

.005

.008

.012

.000

.006

.013

.013

.013

.016

.003

.013

.004

.005

.007

.022

.023

.007

.007

.003

Sulph.

.0023

.0000

.007

.004

.000

.000

.000

.040

.000

.012

.096

.012

.037

.005

.384

.002

.074

.000

.497

.130

.158

.041

Silica. Tit. Ac.

.875
11.200

.000

.000

4.50
1.96
3.10
.000

3.18
.000

2.43
.000

.000

3.83
4.12

7.84

.000

.000

.000

.000

.000

.06

.15

.000

.000

.000

.000

.000

.000

.000

.000

.083

.004

Iron ore prop-
erties in

Snowdon.

" A number of analyses have been made by Mr. Molin of 20 Liberty street,

New York, a well known Swedish expert. He has an article in the Engi-
neering and Mining Journal of November 19th, 1892, in which he gives his

opinion of this ore. The average of the samples he analyzed shows metallic
iron 65.1 per cent., phosphorus .005, sulphur .074, titanic acid .04. The
company state that an ordinary analysis shows no titanium at all, and that
it is only by a very delicate test that it can be detected. The ore is a
remarkably soft, fine ore. You will see what Mr. Molin says as to the suita-

bility of the ore for making not ordinary Bessemer, but the very finest grades
of steel. The phosphorus, as you will observe, is only .005 per cent. This
property is in Peterborough, immediately adjoining Hastings county, hardly
seven miles from Marmora village.

" I have also some iron properties in the township of Snowdon, in

Haliburton, consisting of lots 25 and 27 and 30 and 31 in the fourth
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concession. These I have developed by sinking shafts on them to some Ledyard.

extent. Lot 26 beloni^s to Mr. Howland, and the Rowland mine is ^
situated on it. There are one or two other places in that neighborhood which
show promising signs of ore, but it is doubtful if it is present in large quan- H'wland and

tity. There is also the Paxton mine in Lutterworth, out of which about 1,000 Paxton mines.

tons of beautiful ore was taken. This is in the section of country with which
I am most lamiliar. Experts say that the formation in Snowdon is just the

right formation for iron ore in quantity, and that from what they can see

there is sufficient ore there to warrant mining on an extensive scale.

" I should think a smelting furnace in Toronto could veiy profitably use

these ores, but hematite would be required to mix with them. It is not

quite so clear where the supply of hematite could be got. I found some in

Belmont, which looks promising, but there has not been sufficient develop-

ment to prove the quantity ; it is just south of the magnetic deposit which
the Belmont Bessemer Company is working."

Extensive ranges of magnetic ore extend from the township of Snowdon in iron belts ex-

an easterly direction across Haliburton, Hastings and Addington into Frontenac. tendiner from

Mr. Pusey, whose statement is given below, describes the ranges as running
j^ontenac'^

***

parallel to each other at an average distance of ten miles, and at intervals

the ore occurs in large bodies and generally of good quality ; but in one
locality where the mass is very great it bears a high per cent, of titanium.

In an interview Mr. Pusey gave the following information to the Bureau :

r I am manager of the Bancroft Iron Company ; we are building a rail-

way irom a point near Kinmount on the Victoria branch of the Midland ^^^sy.

Railivay eastward through the townships of Snowdon, Glamorgan, Mon-
mouth, Cardiff', Faraday and Dungannon. East of the last named township
we have not yet located the line, but explorations have been made recently

which prove that laige and rich bodies of ore exist in Barrie, Clarendon and
Frontenac. Our obiect in biiildine this road is to develop the mineral ^ . .-

1 i ^ - 1 -n • TTT 1 -1 , 1 1
Construction

interests in that section or the rrovince. We have ten miles completed and of a railway to

in operation, and ten miles more ready for laying the rails, which will be put open up iron

down early in the spring. The road leads to some very valuable iron °^^ locations.

deposits in the townships of Glamorgan and Monmouth ; the iron ore there

occurs in two distinct ranges running in a northeast and southwest direction,

which at their western ends are about ten miles apart, but approach each

other and are almost merged into one range in the township of Dungannon
in the county of Hastin^J There is more crystalline limestone found in the

southern range than in the northern one ; in the latter there is more of a red

syenite. The ores of the north range are much richer than those of the south

range, but both are magnetic. There is very little hematite or indication of

hematite in the north range, but indications of this variety of ore exist on the

south range. Outcroppings of ore are found along both ranges ; there are ^ double belt
barren stretches and then numerous deposits of ore, seemingly clustered. So 50 milee long.

far as we have explored the north range it appears to bs about one mile in

width, but the width varies ; we have never explored north of a certain line,

the line forming the southern boundary of the nine townships belonging to

the Canada Land and Emigration Company. The south range will vary
from five to ten miles in width. You will find the same class of ore over five

miles south of our deposits, but we have never explored very much south of say

a mile in width through that section. We have found outcroppings of ore

at frequent intervals on both ranges through the townships of Glamorgan,
Monmouth, Carditf, Faraday and Dungannon, a total distance of say fifty

miles. We have explored by sinking test pits or shafts at seven or eight

diff'erent points on the north range within the fifty milee. We have found

the ore to be very rich j all the analyses show 70 per cent., not varying more
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Pusey, than one per cent, in any case,

ore from the north range :

Following are analyses of three samples of

Analyses of

ores in north
range.
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phosphorus is in excess of the Bessemar limit. Where ore is shown to exist Pusey.

at so many points along the two ranges, and visible by outcroppings in large

quantity, I think there need be no fear for the supply."

OresinNorthern Ontario.

The principal area of the Archaean rocks of the Province is in the region

north of the great lakes, lying between Ottawa river on the east and
Lake-of-the- Woods on the west. There is good reason for believing that this Itoq

"J^s ia

territory is rich in minerals, and many valuable discoveries have already been north of the

made in it, although on account of its great extent it has been but very great lakes.

imperfectly explored. Iron ore has been discovered in numerous localities,

east and west, but mostly in association with the Huronian rocks, and some
of the deposits are known to be very large, and the quality of the ore is

claimed to be very good. During recent years however there has been no
inducement to explore the country for iron, and little progress has been made
in our knowledge of its occurrence, saving in two or three localities beyond
lake Superior.

Iron island in lake Nipissing is composed of crystalline limestone inter-

stratified with and cut across by trap. Small masses of specular iron ore, a ^ i

Mr. Murray stated in his report for 1854, are common to most of the rock in inlakeNipia-

this island, but in the crystalline limestone there is a large display of it. For sing-

a breadth of about forty yards along the cliif on the east side the rock yields

masses of ore of various sizes, sometimes in strings of an inch thick or upwards,
and at other times in huge blocks of half a ton weight. The beach near this

outcrop is strewed with masses of all sizes from several hundred pounds to

small rounded pebbles not larger than marbles. Crystalline limestone also

crops out on the west side of the island, which appears to correspond with
that holding the iron ore on the east. The same minerals are found dissemi-

nated through the rock and strewed upon the beach. At the southwest point

of the island the rock is again limestone, and a long beach running out from
it to the westward i-i covered with boulders of specular iron ore. Iron ore

also occurs at the southeast of the island, but not in such great abundance,
and only in detached masses strewed upon the beach.^^

In the report of the survey for 1848-9 Mr. Alexander Murray refers to Specular ore
the discovery of a vein of specular iron ore in the La Cloche mountains in the La

along the north shore of Georgian bay, on the Wallace mine location. " cut-
Cloche mouu-

• tr3;lIlS

ting the strata in a north and south direction with a width of 15 feet."

Specimens of the ore from this vein were presented to Mr. Murray by Mr.
Bristol, but he states that he had not an opportunity of visiting the locality.

On analysis by Dr. Sterry Hunt the ore was found to contain 68.6 per cent, ^^^'.l*'^®
™i°^

of metallic iron. The lode, Mr. Murray says, would yield 20 tons of metallic

iron per cubic fathom, or at a breadth of 12 leet 40 tons for every fathom
forward by a fathom vertical.-^

It is shown by more recent examination however that the vein is not so

large as was reported to Mr. Murray. The report of the Mining Commission
describes it as consisting of about 8 feet of banded ore and quartzite, the ore

varying from crystalline to compact specular. " The bed or vein may be
traced some 200 or 300 yards westward and is about two feet in width where
last visible." Eastward it is covered by a mass of debris. Mr. Thomas
Frood, who is part owner of the location, described the ore as of steel color,

slightly magnetic, and part of it as red and very soft. " The vein is visible

for abjUo 200 yards ; at the west end on the face it is about six inches wide
;

33CJeologinal Survey of Canada, 1853-6, p. 123.

3*Geological Survey of Canada, 1848-9 p. 45.
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Other occur-
rences.

Specular ore
near Echo
lake.

at the east end where the pit has been sunk, the width of the vein is about 8
feet. The depth of the pit is about 20 feet and the vein seems to increase

in width and the ore to improve in quality as we go down.^^

South of the Wallace mine location and three miles northwest of Kil-

larney, on a peninsula of grayish Huronian quartzite, Dr. Bell says there

is a promising deposit of magnetic ore.^'' Explorers also report a fine occur-

rence of iron ore from this peninsula westward towards La Cloche island and
eastward into the township of Rutherford.

In describing the geology of the Huronian formation in the vicinity of

Echo lake, Mr. Murray states that specular iron ore was frequently observed
both in the trap and in the sedimentary portion of the formation, occasionally

arranged in thin, continuous layers between the strata for considerable dis-

tances, and at other times in small isolated masses irregularly distributed

through the rock. The latter condition, he states, was especially observed
in the quartzose conglomerates with blood-red jaspers, where indeed the iron

ore appeared to constitute a characteristic mineral. ^^ Mr. R. E. Baily

described to the Mining Commission a deposit of specular ore which he had
discovered about three and a half miles northeast of Echo lake, and which
had a width of 15 or 20 feet. Openings had been made upon it at six or

seven places by which it had been traced for about 1,400 feet. The ore was
shown by analysis to contain 65 per cent, of metallic iron, and to be very

free from phosphorus and sulphur. Other discoveries are also reported in the

same region.

In the township of Coffin James Stobie developed a location in 1874, and

On the east
coast of lake
Superior.

A hematite
mineatDe^rt worked it three or four years. The width of the vein, 'Mr. Stobie stated to

' - the Mining Commission, was from two to eleven feet, and the ore could be
traced for a length of two miles. It was a hematite ore of good quality,

and for thrte seasons it was shipped to Detroit. The location is at Desert

lake, ten miles northwest of Bruce mines.^

In 1865 Mr. Macfarlane made an exploration of the east shore of lake

Superior, where the formations are largely the same as in the northern penin-

sula of Michigan. He observes that as the great beds of red hematite

which occur at Marquette belong to the Huronian series of rocks, it ought to

be matter for congratulation that the same ore has been found to characterize

the same rocks on the Canadian shore. Discoveries of hematite had been
made at Batchawana bay and Gros Cap, and " although neither of these so

far as yet opened can compare in richness with the Marquette deposits, it

cannot be doubted that fu';ure explorations, if vigorously pursued, will

quickly develop iron mines on the north shore equally remunerative as those

on the American side.'' The Batchawana ore bi^d is about seven miles to

the northwest of the village of that name. The ore is principall}* specular

iron, the less compact hematite being comparati\ ely i-are. There is also an
admixture of magnetite, and both ores in narrow bands are interbedded with

smaller bands of dark red jasper. The thickness of the banded bed is not

less than twenty fee;, and in some places cannot be less than forty. The
deposit on Gros Cap presents more promising features where it overlies a bed

of greenstone slate, and seems to occupy a valley running northwestward
between higher rocks. The total thickness of the ore-bearing bed is about

sixty feet, but the upper part is very poor, containing merely finely-dissemi-

nated ore. Various other beds were observed in the same locality croppiag

out upon the lake shore.^^

Dr. Bell visited Gros Cap eleven years afterwards, and refers in hia report

35Keport of the Commission, pp. 123 and 143.

36Geolop:ical Survey of Canada, 1876-7 p. 210

STGeological Survey of Canada, 1857, p. 24.

38Mining Commission's Report, p. 143.

39Geological Survey of Canada, 1863-6, pp. 129-31.
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to two exposures of hematite on the southern part of the cape. One of

these is fifteen or twenty feet of very impure purplish red hematite, inter-

stratified with thin, drusy, gray, silicious beds, the band dipping south 30*^

west at an angle of 70"^. The second is near the southwest excremity of the

cape and had Ijeea worked several years previously. It is about twenty feet

in thickness, consisting of thin and very distinct and regular ferruginous beds.
" The bpst layers appear to be a .safficiently rich iron ore, but it is question-

able whether the earthy beds do not form two large a proportion to make it

profitabla to mine the whole mass in order to obtain them."^'^

Ores North and West of Lake Superior.

An exploration survey of the country north of lake Superior between
j^Qj.fjj of 1 k

the Nipisjon and Michipicoten rivers was made by Robert Bell during the Superior,

years 1869-70, and in his report reference is made to the occurrence of

thick beds or veins of magnetic iron ore in massive crystalline granitoid

rock of red orthoelase and black hornblende at thre mouth of the Little Pic
river. The ore occupies a horizontal position in a cliff, and the united thick-

ness of three of the beds appears to be about ninety feet. One sample of

this ore yielded 36 per cent, of metallic iron, and another from a different

part of the deposit 46 per cer-.t. A band of impure s.lid hematite ore

was also found on the west point of the largest of the Slate islands, and a

silicious slaty magnetic ore was found to occur as a band two feet in

thickness on the ))ortage at the west end of Little Long lake.^^ William
Murdoch, civil engineer of Port Arthur, informed the Mining Commission
that he had sold an interest in a ver} large deposit near Loon lake where q , j
there is said to be a million tons of ore in si.ht. On Ruby ]ak« also he aud Raby
stated that there is a deposit of hematite which will go 65 per cent.'^ lakes.

The two great iron ranges of Minnesota, the Yermilion and Mesabi, have
been traced northeastward into Ontario. The Vermilion enters our Prov- T^^ Vermil-

ince at the eastern end of Hunter's island, and numerous outcroppings have Mesabi iron

been discovered on the range across that island.*^ Prospectors also reporc the ranges of

appearance of ore at a number of places inland, and although careful explora-
^^j^D^^sota

1 1 1 • • 1 1 1 j^i I 1 •
I %T extend inco

tion has not been made it is probable that the ore deposits on the Alattawan Ontario.

river are on the continuation of the Yermilion belt. In the report of the

Mining Commission Michael O'Keefe of Tower, Minn., is credited with saying

that he had explored Hunter's island north of Emerald lake and traced a

deposit of iron ore a total distance of eight miles, the width of which varied P,°
Hunter's

from 50 to 300 feet. James Sheridan also informed the Commission that he Knife lake.

had explored Ontario on the north side of Knife lake, on the east of Hunter's
island, and took up an iron location there. He described the ore as a hard red

hematite mixed with jasper, like the Vermilion, and Iving between walls of

diorite and chloritic slates. The deposit is 90 feet wide, and the bed can be

traced for three miles along the strike. Assays of the ore showed it to run
from 47 to 56 per cent, of iron, and Mr. Sheridan thought that it would
average about 50 per cent.**

The Mesabi range has been carefully explored during the last three years

by Mr. H. N. Winchell of the Minnesota Geological Survey, and a valuable
tife^Mesabi

report by him has recently been published upon it. This range lies at the range.

hase of the Animikie formation, and has been traced northeastward into

Ontario, crossing the boundary at Guuflint lake and curving around to the

OGeological Survey of Canada, 1876-7, p. 220.

^Geological Survey of Canada, 1870-1, pp. 347-8.

'42Report of the Commission, p. 144.

43" Hunter'fl island is interesting economically chiefly for the iron ores associated with
jaspery beds which occur on its southeast side, and which are entirely analogous geologi-

cally to the famous itoa ores of Vermilion lake at Tower, Minnesota. " Geological Survey of

Canada, 1888-9, p. 27a. « Report of the Commission, pp. 125-6.
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head of Thunder bay, east of Port Arthur. It is an iron-bearing belt over a

large portion of its length, but the ore varies in richness, and in many
stretches the range is lean or altogether barren, as indeed is the case with
almost every known iron belt of considerable length. West of the Duluth
and Iron Range Railway the ore is found under deposits of clay and gravel,

and when uncovered it may be scooped out and loaded on to cafs with a steam
shovel, being almost of the consistence of tine sind. It is of the hematite

variety and of different colors and shades of colors, red, blue and brown.

East of the Iron Range Railway the ore beds are covered by strata of black

slate, or of an eruptive rock called gabbro which was poured out over them
like volcanic lava. The effect of this overflow of molten rock, in the opinion

of Mr. Winchell, was to convert the hematite into a mai^netic ore. In the

northern part of the state, and on the Ontario side, the ore on this range is

almost invariably magnetic as far as known ; but possibly there are sections

of it over which the gabbro did not extend. South of Gunflint lake, on the

Minnesota side, mining operations have been carried on during the past year,

and it is expected that ore will commence to be shipped this year to Fort

William over the line of the Port Arthur, Duluth and Western Railway.

The superintendent of the Barnum mine at Ishpeming, Mich., Mr. William

Ore on G^un- Sedgwick, gave to the Mining Commission some information respecting ore
flint and deposits on this range on Guoflint and North lakes. On the north side of

the first-named lake he stated that there is a rich magnetic ore suitable for

Bessemer steel, the analysis of which gave 66 per cent, of iron, .028 per cent,

of phosphorus, no sulphur, and very little silica. He satisfied himself that

there was at least 25 feet in thickness of this ore, but how much more he did

not wait to determine, lest some one might take advantage of his discovery

and purchase the property from the Government before him He also

obtained specimens from drift boulder and ledges of good tj^uality ore at several

other places on the north side of both lakes.*^

Grady. Michael Grady of Kingston, an explorer, has given the following infor-

mation to the Bureau respecting the iron ores in this region, on the Ontario

side of the boundary :

Exploring on " J am in the employ of th*^ Kingston and Pembroke Mining Company as

px'ospector. I have been prospecting on the Mattawan river a tributary of the

Kaministiquia, and also on Gunflint lake near the AEinnesota boundary. I

was there in company with Mr. Williams, p. l. s., of Kingston. We took up
and explored seven locations on the Mattawan. Ttiese locations are situated

about twelve miles southwesterly from Finmark station on the C.P.R. The
ore we found there was a hard hematite. We explored the location called

W 222, with the diamond drill which we had taken there the previous winter.

We put down four holes to a depth of about 300 feet and found ore most of

the way down. We had several assays made of it which averaged 50 per

cent, metallic iron, and contained no objectionable impurities such as sulphur,

phosphorus or titanium.

"The hill in which the ore occurs rises to a height of 100 or 150 feet

above the level of the surrounding country. The ore crops out in the direc-

tion of the strike of the rocks, which is about north 70*^ east. The dip is

nearly vertical. The next best location is W223, adjoining the above-men-

tioned on the west. The ore appears to be more solid here and has a some-

what slaty structure. The hill in which it occurs is about the same elevation

as that on W222. The strike and dip are also the same on both locations.

The country rock on the south side of the ore outcrops is greenstone, and on
the north side a chloritic schist which sometimes partakes of the nature of a

conglomerate. We did not use the diamond drill on W223, but put down
three pits to a depth of eight or ten feet. Samples of the ore obtained

the Mattawan

^ Report of the Commiaeion, p. 126.

66



56 Victoria Sessional Papers (No. 85). A. 1893

assayed over 60 per cent metallic iron, with no objectionable impurities ;
Grady,

good Bessemer ore. We did not find any outcrops of ore west of this location.

" As regards to the extent of these ore outcrops, I should say that on Extent of the

location W222 the deposit is about one-fourth of a mile in length and about ^'^^ bodies.

200 feet in the widest part, narrowing to about 5U or 60 feet at its eastern

and western extremities. Oh location W223 the outcrop is nearly half a

mile in length. In one place it is 400 feet wide. It narrows and becomes

split up towards the southwest end.
" At Gunflint lake the ore deposits are not so well defined. They are in Horizcntal

nearly horizontal beds. We found some very good ore there. Assays gave beds of ore at

about 60 per cent, iron with no objectionable impurities. We did no work ^° ^ ^'

there, except sinking a tew test pits through the soil down to the ore-bed.

The ore is different from the Mattawan, being magnetic. I should say that

the Gunfiint and Mattawan ranges are about -iO miles apart, the latter being

northgwst of the former.

KWe have not done anything along the Kingston & Pembroke road this

year. The mines are all idle. I have not done any prospecting there either.

At the present prices of iron ore we can't work these mines and ship the ore

to the States in the face of the Mclvinley tariff If the duty was ofi we
could work them at a fair profit. There are no iron mines down here being

worked this year that I know oU^

David Williams of Kingston, a Provincial Land Surveyor, has been Williams,

engaged in exploring for minerals and surveying mining locations in the same
region for three years, and the following statement has been furnished to the

Bureau by him :

" I am a Provincial Land Surveyor and reside in Kingston. I have
been engaged during the last three years in mining surveys and explora- Locations near
tions in the regions west of Port Arthur in the Thunder Bay district. I theinterna-

have made surveys and explorations at Gunflint lake along the international ^i^nal boun-

boundary, and had some test pits sunk on locations R311 and RSI 7, where tlint'lake.

we found some very promising beds of ore. Assays gave about 60 per cent,

metallic iron, with no sulphur, phosphorus or titanium. The ore lies in

nearly horizontal beds, in what is sometimes called blanket ore. One deposit

extends from location R205 westerly across R315 and partly across RSI 7,

It is from 50 to 150 feet wide. We did not do any blasting, so that I cannot
say much about the depth or thickness of the Ited, but its superficial area

is so great ihat it will in any case yield a large amount of ore.

"Another deposit lies along the northern border of location RSli.
It crops out of the side of a high hill, where it occurs in layers of varying
thickness, alternating with thin layers of shale and rusty quartzites. There
is every indication of a large body of ore. It can be traced along the side of

the hill for nearly half a mile. I have since traced this ore formation north-

easterly to near the southern boundary of the township of Strange, and have
discovered a number of localities which give strong indications of the presence
of valuable ore beds. There is no doubt but that this range is a northeastern
extension of the celebrated Mesabi range in northeastern Minnesota.

"In the fall of 1890 I examined what is now called the Mattawan iron Locations on
range. Mr. James Hammond of Fort William had prospected the range *he Mattawan

during the previous summer and had made some important discoveries. I
'^°° range,

reported very favorably and Mr. Hammond was joined by Messers. Folger

Bros, of Kingston, and together they took up 17 locations along the range.

Since then we have done some development work in different places on the

property. The work on W222 and W223 has been described in Mr. Grady's
evidence. During the last year Mr. Hammond has sunk a shaft to the depth
of about 60 feet on location W2 11. This locality presents aome very inte-

resting features. One formation is about 200 feet wide. The surface rock
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Williams. consists largely of banded jasper and iron all broken up into small angular

blocks, which a short distance below the surface are cemented together with

iron, forming a breccia with the iron filling the spaces between the angular

blocks and forming part of the blocks themselves. The jasper in the ore

steadily diminishes with the depth, and we have good reason to believe that

it will work out altogether a little deeper down. The ore is a fine-grained

specular, very pure in spots. Large pieces could be obtained that would car:y

65 to 68 per cent, of iron.

" Two or three excavations were also made on location W 219, near what
is called the Middle Falls on the Mattawan river. The ore formation is here

about 200 feet high. The workable ore bed is about 60 feet wide and can be

traced a longdistance on the line of strike. It is thrown up into a hill about

200 feet wide. The excavations were in the form of cross-cuts into the hill,

and they exposed a large fine body of ore. I think the assays gave about 54
per cent, good Bessemer ore. The Mattawan range can be traced eastward

beyond the Kaministiquia station of the C. P. R.; but in this direction the

ore becomes very lean, and large belts of jasper seem in some places to occupy

the ore horizon. The ore belt seems to follow the axis of a synclinal, and I

think that the folding of the ore bed upon itself will account for its great

width in some places. On location W 223 it is 400 feet wide. It is by far

the largest body of ore I have ever seen, and I believe it is cne of the largest

on record."

Exploratory
work at

Middle Falls,

on the Matta-
wan.
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James Conmee, m. p.p., has furnished the Bureau the following information

on the iron ore occurrences in the same localities :

" I have been engaged in building the Port Arthur, Duluth and Western
Railway. The line in Ontario is now completed, the distance being 87

miles to the international boundary at the southwest end of Gunfiint

lake. Our object was to reach the iron ore on the American side as well

as the Canadian. For this purpose we have constructed six miles of road

on the American side. We have a contract with the Gunflmt Iron Com-
pany by which they undertake to ship 1,000,000 tons of iron ore at the rate

of 100,000 tons a year. I have seen the deposit of iron ore at Gunflint lake,

and it appear*? to be an extensive one. The outcrop, which occurs along

the base of a high ridge of rock, varies in width from 10 feet at some points

to 100 feet at others. I stepped along the outcrop, which was stripped in

places, and found the length to be about 3,000 feet. I think there is a large

body of ore there, and there is more further on ; a mile beyond this place a

diamond drill was set at work and it struck ore running in the same direc-

tion. I understand that pretty extensive tests have been made with the

diamond drill, and a large body of magnetic ore is said to have been found

I am told the ore assays from 63 to 67| per cent, of metallic iron. It is

almost entirely free from phosphorus, and contains very little titanium ; it is

claimed to be a first-class Bessemer ore. The ore will be sent over our line in

bond, and then shipped on to Cleveland or some other place. I have reason

to believe that the same range of ore crosses the boundary line into Ontario.

It comes acioss right along our line of railway, at the Narrows between Mag-
netic and Gunflint lakes ; I have seen several outcrops there myself. The
greater part of the land on which these deposits occur is owned by Caldwell

& Co. of Lanark, and Folger Bros, of Kingston. They had Mr. Williams there,

and Mr. Michael Grady, both mining experts, who reported on the property and

claimed to have found a very large body of ore. They stripped the ore in

places, sunk several test pits, and had a number of men working there during

the whole of the summer of 1891. They have not mined the ore at all ; but

they say that it is the same ore in appearance and quality as the American
ore. The range has been traced into Ontario in a northeasterly

direction as far as the vicinity of Whitefish lake, a distance of 35 miles far-
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ther ; thei-e are outcrops of ore all along, in several places. It has not been

traced beyond Whitefish lake. The Gunflint range, both on the Ontario and Conmee.

American sides, is a continuation of the Mesabi range in Minnesota. This at

least is the general opinion of geologists. Mr. Winchell, assistant state geo-

logist of Minnesota, was over there a few weeks ago, and he told me it was a

continuation of the Mesabi range. The only difference is that so far as it has

been developed the ore at this end is a hard ore, while at the other it is a

soft ore in places.

" There is another range of iron ore about four miles north of the one I A parallel

have been speaking about, on the Outario side, just lately discovered. I do range near

not know much about its extent, but the ore is of very fine quality ; it assayed showing rich

65^ per cent, of iron and carried also a good percentage of manganese, ore.

This range is near Sand lake, four miles from our railway. The deposit has

been found to be a large one. A pit has been sunk about 1-5 feet, and as far

as the pit has shown up the vein it seems to be very much decomposed. They
had not got down to what they considered the solid ore. The manganese
appears to be dispersed amono the ore, but it also occurs in pockets ; they have
taken out small quantities of manganese almost pure.

" 1 also know of the occurrence of iron ore on the Mattawan river ; I have rpj^ -^r
^^

been there. The principal owners are the Folger Brothers of Kingston. I wan range.

own a location there myself, and Mr. Pumpelly and his friends own a very

large block of land there. They have surveyed and explored it, but I do not

think they are interested with Folger Bros. The latter have tested their

locations with a diamond drill ; I am not aware that others have done so. I

believe the ore there to be very extensive ; the vein is three hundred feet wide
in places, and at no place that I saw was it less than 75 feet wide. The ere

crops out at the surface in very many places, and is quite easily traced for

20 miles, running in a southwesterly and northeasterly direction. It is

mostly hematite : all that I saw was hematite. It is apparently not quite so

rich an ore as the Gunflint or Atik-okan ores on the surface, from which
assays show 45 to 55 per cent, of iron ; but where the prospectors bored with
a diamond drill they have got very much better results ; they have got as high

as 62 per cent, according to my information.
" There are outcroppings of iron ore farther north, but not of the same ocher ore

permanent character. The range crosses the Kaministiquia river about 20 ranges farther

miles west of Port Arthur, above the falls. This is not the range which "orth.

extends into the townships of Ware and Gorham, The latter is a hematite

ore, what I would call an iron slate. It occurs in a .sort of slaty formation,

and I should take it to go about 30 or 35 per cent of iron."

The following paragraph on shows of iron ore on the Kaministiquia Ore shows on
river is taken from Dr. Bell's report to the Director of the Geological Survey : the Kaministi.

" In the hills on the left side of the Kaministiquia river a finely-banded rock ^^\ '^V^^th
made up of jasper and magnetic iron occurs at the distance of one mile south- jasper.

east of the junction of the Mattawan. The alternating beds are usually not
more than from one-half inch to two inches thick, and present a very striking

contrast ; the jasper being brown or bright red, while the magnetic iron is

black, finely granular and glistening. The beds are somewhat contorted, but
their general strike appears to be about east and west. On the west side of

the Kaministiquia river, at about a mile and a half below the Mattawan, the
same ribboned jasper and iron ore rock occurs, associated with black arena-

ceous layers, semi-translucent banded chert, approaching chalcedony, and dark
fine-grained hard ribboned argillite or felsite, having a conchoidal fracture.

These strata are considerably contorted and dip at high angles, but their

general course appears to be northwestward.''^''

« Geological Survey of Canada, 1866-9, p. 330.
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lake.

A belt 15 miles
in length.

Conmee.

Red hematite Dr. Bell also mentions the occurrence of iron ore at many other points

and slaty iron
^^^^ and north of lake Superior, specimens of which were shown to him,

on Nipigon among them being pure red hematite from Arrow lake and a slaty iron ore

from the east side of lake Nipigon. The latter was found to contain 51.51

per cent, of peroxide of iron ( — 3G.06 m^tillic iron), traces of manganese,
.076 per cent, phosphoric acid and 8 of alumina.

The Atik-Gkai.' Iron Range.

Going farther west another extensive range of ma2;netic ore is found on
Sabawe lake and Atik okan river, which has been traced a distance of 15 miles

westerly on the course of the river to its junction with the Seine. Large
deposits have also been discovered down in the valley of the Seine, but some
analyses .show these ores to contain titanium. Referring to the deposit on the

Atik-okan or Antler river in the Mining Commission's report. Dr. Bell des-

cribes it as a large body of magnetite of fine q-iality. There are three beds in

the widest part, each about fifty feet in width, separated from each other by
narrow bands of rock running with the general course of the belt to which
they belong. "The deposit." Dr. Bell wrote, "shows workable quantities of

ore at intervals for about three miles, and is traceable for about five miles."

But more recent explorations show that outcroppings occur over a distance

of fifteen miles. Dr. Bell also refers to another rich deposit near the mouth
of the Seine river, and one of lower grade ore at a straggling lake southeast

of Wabigoon lake.^'

Mr. Conmee, m.p.p., who has been over the Atik okan range, has supplied

the following information respecting the shows of iron ore upon it

:

" I have been on the Atik-okan range and have examined the iron ore

there. This is the greatest deposit of iron ore I ever saw. There is a vein

varying from 40 to 150 feet in width, and rising ur: to a height of 100 to 150

feet in places, and extending, so far as my observation goes, for about 25

miles. I have followed it for that distance myself, and it appears to be a
continuous outcrop all the way, of pretty uniform width, but varying in

height, dipping in places and rising again. It has been tested with a diamond
drill on several locations by Thomas Marks it Co. ; they have tested on loca-

tions of their own, and on those belonging to some Americans. The ore is

magnetic On the surface it is a little decomposed, but it is all ore : there

is very little mixture with it. It is said to carry a considerable percentage

of sulphur, which is its only drawback, so far as I know. It runs up to 65
and 67 per cent, of metallic iron, and is of this uniform richness. It is a

very rich ore.

" This range is about 80 miles from any present railway ; the north-

east end of the range would be about 50 miles from the Canadian Pacific, at

Fire steel river, or a little west of that point. The property could not be

worked until a line of railway was constructed. The line of the Ontario and
Rainy River Railway runs right across the southwest end of the range. This

line has bem located
" There are no facilities for getting out the ore from the Mattawan rang&

There are portions of the vein which occur within about 8 miles of the C.P.R.,

near the Katainistiquia river. The deposit gets much richer farther west, and

couldbe tapped either from the Port Arthur, Duluth an! Western or the

C.P.R. by a line of railway some 30 miles in length. The other deposits of

ore are within convenient distance of the former railway."

The following description of the Atik-okan iron range was written by
Peter McKellar and published by the Bureau of Industries, 1886, p. 400 :

"This great magnetic iron deposit, on locations 10 E, 11 E and 12 E on

47 Report of the CJommission, p. 22.
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the Atik-okan river, lies about thirty miles southwest of Bridge River station, McKellar.

Canadian Pacific Railway, which station is about ninety miles west of Fort

William. The ore lode, which is divided into two or three branches in places,

as at Iron mountain, has been traced by the outcrops for a distance of nearly

four miles along the strike of the formation, with which it appears to conform Locations 10 E
in dip and strike. The formation consists of the Huronian green chloritic 11 E and 12 E
and dioritic schists, with a dip nearly vertical, or about 80° to 85° to the described.

horizon northward. Herein I will describe Iron mountain only, the middle

portion of the above run of ore, which is largely exposed and of which the

examination was well and carefully made. The ore lode aggregates a thick- Extent of the

ness of 100 to 125 feet, divided into two and in places three veins by a belt or 2^^ lode on

,, T • ^n /./%(• • i-i mi- -11 1 Iron moun-
belts of the green schist 20 to 60 feet in thickness. Ihis with the associated tain.

rocks forms a mountain range nearly a mile in length and 300 to 400 feet in

width, and that rises to elevations of 60 to 125 feet above the surrounding

plain ; it therefore presents unusually favorable natural advantages for turn-

ing out a large quantity of ore in a short time. The ore is remarkably uni-

form in grade or percentage, and is described as follows by Professor Chapman
of University College, Toronto, the leading authority on iron ores in Canada.

"'The sample consists of fine-grained, comparatively soft black magnetic ore. . .

As shown by analysis the ore is exceedingly rich in metal, holding 70 per

cent, metallic iron, with very little silicious rock matter, very small amounts
of sulphur and phosphorus, and no trace of titanium. Its specific gravity

equals 4.93 ; hence the weight per cubic foot is equivalent to 307^ pounds.

So far as regards composition and physicial characters, a better ore could not

be obtained.'

Ferrous oxide 29 98=metallic iron 23.32 ) _„-, /^^

Ferric oxide 36.77= " 46.74 f-'^-^*^-
Titanic acid None.
Sulphur 0.06. (strictly 0.062).

Phosphorus 0.02. .(strictly 0.025).

Alumina 0.67
Silica 2.43

99.93

" After the above sample test the deposit was systematically tested by
American iron experts, who pronounced it first-class in every respect. The
lode was closely sampled at several points and different samplings analysed,

none of which showed titanium or sulphur. The percentage of metal was
high, being 63 to 70, and the phosphorus low, or 0.011 to 0.035.

" The regularity of the stratification of the ore and schists along the sur-

face shows that the ore deposit is not superficial or liable to give out quickly

downward any more than it does along the surface horizontally. The lode

may change in size a little either way in sinking 400 to 500 feet ; but here
it will be more likely to be in the direction of an increase rather than that of

a decrease on account of the dip of the outside walls along the middle portion

of Iron mountain.

"After a thorough surface examination of the Iron mountain lode, I Estimate of

estimate the quantity of good ore to exceed 2,000,000 tons for the 100 feet of mountain,
depth, or 10,000,000 for 500 feet. I doubt if there is any other known
iron deposit in either Canada or the American great iron districts of lake

Superior that gives a more valuable show in regard to quality, quantity and
the natural advantages presented for mining.

yThe difiiculty in the way of its present development is the distance to a
railway or to navigable water. To make the ore available would necessitate

the building of a railway branch thirty miles in length to connect with the

Canadian Pacific, and negotiations are in progress that promise to result in

the commencement of the work at no distant date. So much wealth as is

known to exist here and the great trade its opening would create in the
district are sure to cause the building of this branch before long.
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" Besides the iron trade, the building of the proposed branch would open
up other valuable industries in the locality. The rock formation consists

largely of metamorphic schists associated with granite, a formation highly

favorable for the bearing of metals. Even now, although the locality is but
slightly known to the mineral explorer, two very promising gold veins

(Partridge Lake and Osinawe lake veins) have been discovered within a radius of

six miles of Iron mountain. There are some good tracts of timber lands in the
locality ; also farming lands, such as that in the grand valley of Seine river

along which the proposed railway branch would run for the greater portion

of its length. The Huronian and Animikie formations, the iron bearing
rocks of the American iron districts on lake Superior, are largely developed
in Canadian territory north of lake Superior and the American boundaryZj

The following statement has been furnished by Harold A. ^Yiley of Port
Arthur, whose firm is interested in the Atik okan range.

*' I reside at Port Arthur and am a member of the firm of Thomas Mark
& Co., merchants, forwarders and shipowners. For the last five years I have
been dealing to some extent in mining lands, and I have also prospected

in various parts of the district. Five years ago I became aware of the existence

of iron ore on the Atik-okan river west of lake Sabawe, through the report

of Indians. Two years previous to this Messrs. McKellar and Graham had
discovered and taken up locations east of the lake which were reported to

contain very large deposits of magnetic ore. In the summer of 1887 we sent

out a party of explorers who continued in the field for several months and
reported to us a discovery of ore west of the lake whicb showed outcroppings

five miles in length. This is a continuation of the McKellar range, and the

ore is of the same character. It is a series of low hills sixty to eighty feet in

height, with intervals of low ground, the ore occurring in lens-shaped masses
varying in width from ten to forty feet. The lenses are of various lengths, from
one to ten chains. We carried on explorations with a diamond drill for six

months during the season of 1891, having taken the drill in from Savanne
station on the C.P.R. during the previous winter. Sixteen holes in all were
bored, eight on our own properties (R400, 401 and 402) and eight on another

location adjoining ours on the west (X212). On R400 the total extent of

drilling was 340 feet ; on R401, 792 feet; and on X2 12, 1,010 feet. Inonecf
the vertical borings ore was found to a depth of 265 feet (this being the

length of the drill rods) which averaged 6J per cent, of iron and showed only

a trace of phosphorus. Some of the cores analyzed 68 per cent. iron. I am
fully satisfied with the quantity and quality of the ore on the Atik-okan range.

An eminent American geologist who examined it carefully assured me that

upon two locations alone the quantity in sight was not less than 1,500,000

tons, and the range is at least thirteen miles in length."

Two years ago last October W. W. Russell, p.l s., of Port Arthur
furnished at my request the information contained in the following paper on
the Atik-ok n range :

" During the past summer the extensive and rich deposits of magnetite on
the Atik okan river, about one hundred miles west of Port Arthur, hive

attracted much notice from iron mining men, especially Americans, and have

been visited by many prominent parties. The extent and high grade of the

outcroppings havo excited surprise invariably, though some expressed dia-

apointment at finding no developmen*-. work done.

" Some five years ago the first discovery of magnetite in this range was
made, and a tract taken up by Messrs. Graham it McKellar. The property

was shortly afterwards examined by Mr. D. H. Bacon (now superintendent

of the Minnesota Iron Co.), and on his report bonded for a long term to a

Cleveland party represented by Major Pickands. No active operations have
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been begun. The discovery of the iron did not attract general notice in any Russell.

way until the finding last fall of another equally extensive and rich deposit,

several miles further west on the same range. The result of this was the

starting of numerous exploring parties this summer, and the discovery of

still other outcrops of the same ore further westward, until now these rich

deposits have been traced by outcrops for a length of sixteen miles along the

belt.

" Nothing more than a superficial examination of the deposits has been

made in the way of a few surface cross-cuts, and an occasional shot to secure

unweathered samples ; but in many places the ore outcrops boldly, showing

a varying width of from 10 to 50 feet.

" Before describing these outcrops or surface showings more minutely, I

may refer to the geological occurrence of the deposits. They occur as beds pi-,
in Huronian hornblendic and chlontic schists, which are nearly vertical, occurrence of

having a dip of 86 degrees north, and a strike of north 75 degrees east. The the deposits.

surface showings indicate that there are several of these beds, the intervening

rock having a width of from five to thirty feet. Whether these beds will

unite at a depth or maintain their separate identity, is a problem for develop-

ment work to decide. The Huronian belt has an average width of eight

miles, and rests conformably in the folds of the Laurentian rocks, so we may
presume its depth (and that of the interbedded magnetite) to be very con-

siderable, practically unlimited.

"The McKellar-Graham property is the most easterly on the range, and its xhe McKellar
most conspicuous outcrops occur on the summit and both faces of a bluffy ridge Graham loca-

running nearly east and west 100 feet above the level of the Atik-okan river, ^ion, east of

Mr D. H. Bacon sam{>led the surface showing here, taking samples at three- *
^'"® ^ ®'

inch intervals ; and for an aggregate width of 80 feet these samples gave 63|
per cent, metallic iron, without more than a trace of titanic acid or phos-

phorus, and little more than a trace of sulphur. The outcrops here showed
three beds of ore.

" Immediately west of the McKellar-Graham property is Sabawe lake, a -phe range
sheet of water three miles in length. For some distance west of the lake, in west of

the course of the iron belt, a considerable depth of soil covers everything ;
Sabawe lake.

this extends to location R400, on which and R401 other outcrops occur very

similar to those on the McKellar-Graham property. A similar ridge traverses

these locations, and in many places, especially on the southern exposure,

which is very steep, large outcrops occur. Having closely examined these

and several locations adjoining them on the west, I can spejk more definitely

of them than of others where my inspection was more cursory ; and it may
be as well to state here that the ore throughout this range varies but slightly

in character or grade ; it is virtually identical throughout, though in some
places where greatly exposed to atmospheric action it is, of course, leaner.

On location R400, where a natural exposure of ore some twenty feet in width
occurs, a large number of samples taken at random gave from 66 to 68^ per

cent, metallic iron. On the location west of this, R401, a surface cross-cut

was made this summer which showed 46 feet in width of ore ; the full width
was not ascertained, as the cut was abandoned on account of the depth of

overlying soil and large boulders. Some of the ore from this cut, when pro-

tected by deep soil, gave as high as 71 per cent metallic iron.

" A little more than half a mile west of this the ore again outcrops on the

south face of a ridge about fifty feet in height, the intervening ground being

low ; samples from here gave 65 per cent. Half a mile further west a short

trench dug in the low ground showed rich ore at a depth of only three teet

,

no attempt was made to uncover the width of the deposit, the sole object

being to locate it. A mile beyond this numerous showings are found along Tracing the

the top and south face of a ridge about 100 feet high ; the surface showings ward
here are very extensive, and the ore of the same high grade, (SQ to 68 per
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cent. For nearly three miles beyond this the ground in the line of the
deposits is very low, and no attempt to locate the ore by test pits etc.. has
been made. As the ground rises, the ore again outcrops and shows at the
crossing of the Atik-okan river, which is very rapid at this point. Beyond
this I have made no personal examination, but have been informed by several
who have been over the ground that about a mile and a half west there is

another extensive outcrop on a high ridge similar to those already referred to.

The country is very low and swampy for some miles, and no further dis-

coveries have been made—or perhaps I should say made public.
" Although no development whatever has been done, the surface showings

alone indicate the presence of an enormous amount of iron, which is uniformly
free from injurious elements, and of an astonishingly high grade, and I am of
opinion that much of the leaner silicious ore which is now ignored in sam-
pling will at a depth become a good marketable ore. Many of the natural out-

crops are on the south slopes of the ridges, and are much weathered and
oxidised, resulting, of course, in the impoverishment of the ore.

"To bring the Atik-okan ores to a market, a railway from 30 to 50 miles
in length will have to be built from near Carlstadt station on the Canadian
Pacific Railway to and along the Atik-okan river. An examination of the
route was made by the Canadian Pacific Railway company last fall, and their

engineer reported it a very easy one, estimating the cost of grading at not
over $2,000 per mile for four fifths of the distance, the balance being medium
work only, to cost say .$10,000 per mile. The company are not disposed to

build the road unless a reasonable amount of freight is guaranteed, but are

willing to equip and operate the road when built if desired, and to facilitate

the successful operation of the mines by cheap freight rates, etc. There is no
local traffic for the railway throughout this section, and it is plainly to the

interest of the company to promote to the utmost any undertaking that

might lead to making this part of the line a remunerative one through local

traffic. That they are fully alive to this is very evident in all intercourse on
the subject with the chief officials of the company.

" With regard to the market for these ores, and the cost of delivering

them thereat : Mining will cost from 75 cents to $1 per ton, say $1 as an
outside estimate. Railroad freight to Port Arthur or Fort "William, SI per

ton. Lake freight to either of the principal ore ports on lake Erie, Cleve-

land or Ashtabula, may be taken as the same as that from Ashland or Two
Harbors, the shipping ports of the Gogebic and Vermilion districts. The
rate last year and during the present season has been about $125 per gross

ton, and there is no reason to think this will be exceeded in the future, con-

sidering the continual increase in numbers and tonnage of vessels built on
the lakes. Shipping charges, insurance, etc., may be taken at 30 cents per

ton ; duty going into the United States, 75 cents per ton This will give the

total cost, delivered at a lake Erie port, of #4 30 per ton. The present value

of a high grade Bessemer ore, such as this under consideration, delivered on
the docks at Cleveland or Ashtabula, is $6 per ton, which would leave a net

profit of $1.70 per ton.

"The total lake shipments of iron ore amounted in 1888 to 4,700,000

tons, in 1889 to 7,300,000 tons, and up to and including 1st October of the

current year, 6,480,000 tons. If the shipments for the balance of the season

only equal those of the same part of last year, the total tor 1890 will be

about 8,500,000 tons.

" The Dominion Government gives a bonus of S2 for every ton of pig iron

manufactured in Canada, and a portion of the Atik-okan ores might be pro-

fitably treated at Port Arthur or Fort William, where other ores for mixing,

flux and fuel can be brought at low rates. Coal is carried here from lake

Erie ports at from 40 to 50 cents per ton, and coke from 80 cents to §1..
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There is no duty on anthracite coal, and coke also is admitted free for smelt- Jlusaell.

ing purposes.
" I append hereto a number of analyses of the Atik-okan ore from differ-

ent parts of the range, and also a plan showing the locality, etc.
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wholly for iron ore. I spent several weeks on the Atik-okan river, where
iron ore occurs in irregular lenses in greenstone, both walls, so far as we
know, being greenstone. The ore occurs in a single range ; that is, the ore
bodies are found within a distance across the formation of 300 feet or less.

The range is found both north and south of the river, which flows parallel to

it, and crosses it several times in the course of 12 or 15 miles. The exposures
of ore in some instances rise above the level of the country, and are some 80
to 100 feet above the river in places. On the locations belonging to Mr.
Wiley and Mr. Marks of Port Arthur, on the north bank of the river, the
ore is some 70 or 80 feet above the water. The ore of course is not con-

tinuous for the entire length of the range. On this property I do not think
there is a single lens of ore that can be traced for more than 200 to 250 feet.

There are considerable intervals of barren rock, more or less ferruginous.

The limit between the ore and the lock is not so much a geological as a com-
mercial one ; that is, the ore gradually merges into the greenstone. In the
middle of the lens you have a pretty pure magnetite, then, as the edges of

the lens are approached, there is a greater or less mixture of rock, then
gradually more rock comes in and less ore, until finally it passes altogether

into rock. The physical characteristics of the ore are those belonging to

magnetite. We have had extensive analyses made of it, but I do not bear in

mind the figures ; so far as I remember, the highest result we got was about
68 per cent, of metallic iron, which was not from a picked sample at all, but
taken at intervals from a body of the ore 18 feet in thickness, and represented

the same very fairly. It was a beautiful clean ore. The general character

of the ore throughout the range is that of a fairly clean ore. I am interested

in the property there along with other gentlemen. We have a location about
a mile in length, containing about 160 acres. So far as we can see there is

a large body of ore there, but it is impossible to speak definitely as to its

extent.

" Besides the Atik-okan river I have been on the Steep Rock lake, which
is several miles west of the Marks and Wiley locations. The iron formation
there overlies limestone. There is no body of clean ore exposed, but I do not

think there is any question about iron ore being there. There are fragments
of iron ore in the glacial drift along certain parts of the shore of the lake.

The bodies of the ore there are probably under the waters of the lake, which
are very deep, and I doubt if they have any commercial value.

" I have also explored along the Mattawan river, where we find very hard
red hematite ore banded with jas|)er. It has not yet been found in any com-
mercial bodies ; iron formation ahrne has been found there, consisting of

jasper banded with hard hematite, in which one would naturally look for

bodies of ore. The formation is one very similar to the one in northeastern

Minnesota. There is a large amount of this ferruginous material, but as

yet no ore bodies have been found. We did no exploration with the diamond
drill there. I understand that some gentlemen from Kingston have done
some exploration with the drill there, but I do not know anything about the

results they got. I have not been over this iron-bearing formation along the

Mattawan for more than four or five miles. I have foucd it to be practically

continuous for this distance, and I have no doubt that it extends consider-

ably further. It is very haid to say whether the range is a wide one or not.

It is probable that the iron formation is folded into several parallel troughs.

" I have not explored along Gutrflint lake ; I have simply taken a trip

to that district. I did not see any ore bodies there. There is a very good-

looking jasper in that section, and I think a great deal more of it since the

discovery of the Mesabi range than I did when I went over it. It belongs

in nearly the same geological horizon as the Mesabi ores, being near the base

of the Antmikie series.
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" I have been on the Mesabi range ; the iron ore occurs not far above Smith.

the base of the Aniraikie. The section shows that there is a time-break

between the Animikie and the rocks beneath, which in some places are

granite and in others green schists, that may be lower Huronian. Upon range
these the Animikie beds lie nearly flat, with a slight dip to the south. The
lowest part of the Animikie is a quartzite, the thickness of which I do not

know. The upper part of this quartzite becomes ferruginous and passes into

ferruginous chert, which is the member containing the ore. Here and there

are local concentrations of clean ore, some of which are of enormous dimen-
sions. The great point in favor of the explorer on the Mesabi range is that

the ore bodies lie flat, or at a less inclination than in any other portion of the

iron districts of lake Superior. In the other iron districts these lenses are

more nearly vertical, and you get simply the thickness exposed on the sur-

face. On the Mesabi range they lie on their broad face, and you have the

largest diuiensions of the lens parallel to the surface. The chances of hitting

any ore body that may exist on any property in exploration are thus

enormously increased. In some parts of the Mesabi range the ore is not

solid, but granular, of the consistence of sand ; in other parts it is quite hard, n^ extension
" I understand that the range is being worked near Gunflint lake, on the into Ontario.

American side, but I have not seen it. There is no doubt whatever that

rocks similar to those constituting the Mesabi range extend northeastward
into Ontario ; they come as far eastward as Loon lake, where they seem to be
cut off by the Keweenawan series.

" I have not seen any large bodies of ore in the townships of Ware and
Gorham. There are possibilities that ore may be found in these townships
in quantities, but I do not regard the chances as very good.

Ores north of the Height of Land.
• In the report of the Geological Survey for 1875 6, Dr. Bell gives an „

account of a large deposit of iron ore in the Devonian formation on the Mat- on the Matta-
fcagami river, in the vicinity of the Grand Rapids, latitude 50.30° north and gami river,

longitude 82*^ west. " Its position is on the northwest side of the river, at

the foot of the rapids. It runs along the foot of the cliff for a distance of

upwards nf three hundred yards, almost coutinuously, with an exposed
breadth of twenty to twenty-five yards. The highest points rise about fifteen

feet above the level of the river. The surface is mottled, reddish-yellow and
brown, and has a rough, spongy or lumpy appearance, like that of a great

mass of bog ore. At the surface, and sometimes to a depth of several inches,

it is a compact brown hematite, occasionally in botryoidal crusts, with a
radiating columnar structure ; but deeper down it is a dark-gray compact,
very finely crystalline spathic ore, apparently of a pure quality. The brown
hematite evidently results from the conversion of the carbonate. The former
yields, according to the analysis of Mr. Hoffman, 52.42 per cent, of metallic
iron, while the latter shows a very small amount of insoluble matter ; indeed
tht re is, chemically, little room for impurities, since it gives rise to so rich a
brown hematiCe. The geological relations of this singular deposit are puz-
zling

; it may be of newer date than the liaiestone gorge in wHich it occurs.
The adjacent overlooking wall of soft earthy limestone is worn into vertical

caverns, with fluted and rounded walls, like the sides of great pot-holes.

They are sometimes partially lined with a thin coating of a highly ferruginous
carbonate. The iron ore was nowhere seen quite in contact with the rock."*^

Mr. E. B Borron has been employed for several years by the Ontario Borron's ex-

Government exploring the Hudson Bay slope, and it is his opinion that iron plot^atioDs on

ores are to be found there in inexhaustible quantity. In his evidence Bay s1om°°
before the Mining Commission he stated that, as far as yet discovered, these

^SGeological Survey of Canada, 1875-6, p. 321.
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ores are chiefly carbonate of iron associated with limestone ; rich brown

hematite ore, resulting, as would appear, from the decomposition of the car-

bonate ; bog-iron ores, magnetic ore and specular ore. The carbonate, brown

hematite and bog ores, Mr. Borron says, doubtless exist in very large quan-

tities. Magnetic ore has been found in places near the height of land, and

probably in considerable quantity, but specular ore has been found only in

loose or float pieces.*''

I

This sketch of the iron ores of the Province is of necessity fragmentary

and-iiiepmplete. Xo individual man has been able to explore the whole field.

The oflicers of the Geological Survey have been working upon it for half a

century, yet there are thousands of square miles in the mineral-bearing

regions of the Province which remain virgin ground for them. Prospect-

ors have traversed many districts in a hurried way, but there are large areas

which their wandering feet have not trodden. Nothing has been attempted

here but to bring together, in condensed form convenient for reference, the

information which scientific explorers and mining prospectors have gathered,

and which has been recorded in reports, documents and papers of difierent

kinds during the last half century. Doubtless many other bodies of ore will

be discovered, especially when mining operations begin to be carried on ; and

some time in the not far ofi" future the Bureau may be able to present a tuller,

more accurate and better rounded report on those latent resources of our Pro-

vince than is possible at present. But the information now given may be

the means of aiding and stimulating further search, and may possibly also be

the means of directing the attention of capitalists and iron masters to a realm

of opportunity second to no other remaining open to enterprise upon the

American continentT^

Ontario's Ikon Ores at the World's Fair.

C talo le of
^^ ^^ Appendix to this paper I give the Catalogue of Iron Ore exhibits

the Oruario made by the Province of Ontario at the World's Columbian Exposition, pre-

exhibit of iron pared by Mr. David Boyle, the oflicer in charge. It will be noticed that

\\ OTkl's^Fair. numerous localities are represented in this collection to which no reference

has been made in the foregoing pages. The number of samples shown is 120.

1. Magnetite : Wilbur mine, lot 3, concession 1 3, township of Lavant, county

of Lanark. Extent of deposit, 1,200 feet by 15 feet. Average lots analyze

60 per cent, iron, 6.31 per cent, silica, and .009 per cent, phosphorus, but

the sample exhibited will yield about 68 per cent. iron. William and
Thomas B. Caldwell, Lanark.

14. Magnetite : Lot 22, concession 9, township of WoUaston, county of Hast-

ings. Length of deposit, one quaiter of mile ; breadth, 25 feet. Thomas
Nugent, Xugent P.O.

15. Magnetite : Lot 17, concesfeion 8, township of Wollaston, county of Hast-

ings. William Jenkins, Madoc.

16. Magnetite : Lot 15, concession 2, township of Wollaston, county of Hast-

ings. Area of deposit, 500 feet by 180 feet. Clute tV: Brown, Belleville
;

Jenkins & Chambers, Madoc.

17. Magnetite : Lot 17, concession 8, township of Wollaston, county of Hast-

ings. Area of deposit, 1,500 feet by 30 to 120 feet. 01 ute & Brown,
Belleville ; Jenkins it Chambers, Madoc.

18. Magnetite : Lot 18, concession 8, township of Wollaston, county of Hast-

ings. Samples from a depth of 20 feet. Area of deposit, 1,500 feet by -10

to 60 feet. Clute & Brown, Belleville ; Jenkins i\: Chambers, Madoc.

*• Report of the Commission, p. 65.
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19. Magnetite : Lot 15, concession 1, township of WoUaston, county of Hast-
ings. Length of bed, 1,200 feet ; breadth, from 25 feet to 100 feet. Jen-

kins & Chambers, Madoc.
20. Magnetite: Township of Wollaston, county of Hastings. Jenkins di Catalogue of

Chambers, Madoc.
exhibk of'^ron

21. Magnetite : Lot 16, concession 2, township of Wollaston, county of Hast- ores at the

ings. Area of deposit, 1,400 feet by 25 to 50 feet. Clute & Brown, Belle- Worlds Fair,

ville ; Jenkins i*c Chambers, Madoc.
22. Magnetite : Township of Wollaston, county of Hastings. Jenkins (k

Chambfcrs, Madoc.
92. Magnetite: Calabogie mine, lot 16, concession 8, township of Bagot,

county of Renfrew. An analysis of one lot gave 66.34: per cent, iron, 1.04

silica, .140 phosphorus, titanium a trace, and no sulphur. Calabogie Min-
ing Company (Limited), Perth. Ontario Government collection.

93. Magnetite : Between the Canadian Pacific Railway and Amethyst Harbor,
township of McGregor, Thunder Bay district. From a bed showing seven
feet and the lower rock not yet reached. It lies in the lower portion of the

Animikie rocks. Ontario Government collection.

^4. Magnetite : Locations 1 and 2, Herrick's survey, at mouth of Little Pic

river on west side. Thunder Bay district. The Canadian Pacific Railway
passes through the locations. Ontario Government collection.

95-100. Hematite : Lots 23 to 27, concessions 11 and 12, township of Dar-
ling, county of Lanark. James Bell, Arnprior.

101. Magnetite: Atik-Okan range, locaiion 402 R, Thunder Bay district.

It is free from injurious combinations, and runs from 63 to over 70 per

cent, of iron. The deposit forms a mountain range with the associated

Huronian green schists and diorites, rising to an elevation above the sur-

rounding plain of 50 to 125 feet, and extending along the run of the ore

for nearly a mile. There are two veins of ore, with 50 feet to 60 feet of

slate between, and for a good portion of the distance the veins will aggre-

gate a thickness of 100 feet. South Shore iron experts who have examined
the location pronounce it one of the best iron deposits known. H. A. Wiley,

Port Arthur.

103-105. Magnetite : Lot 16, concession 9, township of Bagot, county of Ren-
frew. Ontario Government collection.

106-108. Specular: Lot 29, concession 14, township of Clarendon, county of

Frontenac. Large deposit, fully 1,000 tons in sight; partly developed.

Allison ife Piatt, Adolphustown.
109. Magnetite : Lot 17, conce.ssion 10, township of Portland, county of Fron-

tenac. William Pursey, Verona.

110. Magnetic iron sand : Shore of Lake Superior, between White and Cas-

cade rivers. Vein eight inches deep, traced for one thousand feet. F. A.
Fenton, Toronto.

160. Magnetite : Lot 27, concession 4, township of Snowdon, county of Hali-

burton. T. D. Ledyard, Toronto.

161. Magnetite: Lot 5, concession 6, township of Lutterworth, county of

Haliburton. T. D. Ledyard, Toronto.

163. Magnetite : Lot 25, concession 4, township of Snowdon, county of Hali-

burton. T. D. Ledyard, Toronto.

165. Limonite : Township of Snowdon, county of Haliburton. T. D. Led-
yard, Toronto.

166. Magnetite : Lots 13 and 14, concession 10, township of Bagot, county
of Renfrew.

167. Magnetite : Township of Clarendon, county of Frontenac. Allison ik,

Piatt, Adolphustown.
168. Magnetite : Paxton mine, township of Lutterworth, county of Hali-

burton. T. D. Leiyard, Toronto.
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169. Magnetite: Mountain mine, township or Lake, county of Hastings. R.
G. Clute, Belleville.

Oataloffiie of
^^^' Hematite (specular): Echo lake, Algoma district. P. C. Campbell^

the Ontario Sault. Ste. Marie.
exhibit of iron 1 7 1 _ Magnetite: Lot 4, concession 9, township Oi Palmerston, county of

World's Fair. Frontenac. Surface shows 200 by 50 feet. Analyzes 63 per cent, iron, 2. 14
per cenc. silica, and only traces of phosphorus and sulphur. Ontario Gov-
ernment collection.

172. Magnetite : Wilbur mine, lot 4, concession 12, and lot 4, concession 13,

township of Lavant, county of Lanark. Area of deposit, 1,200 feet by 15
feet. Average lots analyze 60 per cent, iron, 6.31 per cent, silica and .009

phosphorus. W. 0. Oaldwell, Lanark. Ontario Government collection.

174 Magnetite : Iron Duke mine, township of Darling, county of Lanark,
five miles from the King.ston and Pembroke Railway, Contains by analysis

65 33 per cent, metallic irin, .017 phosphorus, and no titanium. Extent
of location, 3,000 acres. Wylie & Co., Carletoa Place.

175. Hematite : Echo lake, East Algoma district. P. 0. Campbell, Algoma
Mills.

176. Hematite (specular) : Echo lake, East Algoma district. P. 0. Camp-
bell, Algoma Mills.

177. Hematite (kidney) : Silver lake. Thunder Bay district. It analyzes

68 to 69 per cent, of metallic iron, >vith no injurious ingredients in combi-

nation ; seems to be in large quantities, but owing to irregularity will require

development to show the actual extent ; is the same kind of ore, and is in

the same geological horizon as that of the famous Colley mine of the south,

shore of lake Superior. It has been explored to a small exteut by mining.

P. McKellar, Fort William. Ontario Government collection.

178. Magnetite : Lot 25, concession 4, township of Snowdon, county of Hall-

burton.

179. 180, 184, 187, 191, 192. Magnetite: Belmont mine, township of Bel-

mont, county of Peterborough.

181, 183, 185, 186. Magnetite : Lot 25, concession 4, township of Snowdon,
county of Haliburton. Several outcrops of ore on lots 25, 26 and 27,

extending at intervals over a space of nearly three quarters of a mile, situ-

ated on high ground overlooking the railway track, and ore may be raised

and loaded on the cars for one dollar per ton Analysis of ore from lot 25
gave metallic iron, 62 per cent ; sulphur, .Ql5

;
phosphorus, a trace, and

no titanium. From lot 27 gave metallic iron, 62.57
;
phosphorus, .025 ;

sulphur and titanium, none. The Irondale, Bancroft and Ottawa Railway
runs through lots 25 and 26, and in front of 27, connecting with the Mid-
land branch of the Grand Trunk, about eight miles west of the mines. T.

D. Ledyard, Toronto.

188. Hematite : Township of Darling, county of Lanark. Wylie k Co.,

Oarleton Place.

189. Hematite : Township of Madoc, county of Hastings. Mrs. J. A. Wall-
bridge, Belleville.

190. Hematite: Iron island. Thunder Bay district. Ontario Government
collection.

284. Magnetite: Lot 19, concession 1, township of Belmont, county of Peter-

borough. " A railway is now being constructed to the Belmont mine. It has

been estimated that this ore bed contains over 1.000,000 tons of ore within

100 feet of the surface, and the stripping is very light. The ore bed has been

thoroughly -sxplored, and of the numerous samples which I have analyzed the

above example is a fair average. It will be noticed that this ore equals the

best of the famous Swedish Dannemora ore in regard to itn low phosphorus

contents, contains much less sulphur, and from 10 to 20 per cent, more
iron." Wm. Molin in The Engineering and Mining Journal, November
19th, 1892, p. 484. Bessemer Iron Mining Co,
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301. Majinetite : Lots 9 and 10 (400 acres), concession 8. township of Bathurtit,

county of Lanark. Analysis shows mptallic iron 65.07, insoluble silicious

matter 6.66. soluble silica 44, sulphur .05, phosphoric acid .06, alumina .06,

lime .16. John Hart, Perth,

302 Magnetite : Atik-Okan location (see 101), Thunder Bay district. W. [{feOntario^
W. Russell, Port Arthur. exhibit of iroii

368. Specular : Township of Loughborough, county of Frontenac. W. G. ^If^ fl^^v
Kidd collection.

370. Magnetite : Township of North Crosby, county of Leeds. W. G. Kidd
collection.

371. Magnetite : Robertsville mine, township of Palmerston, county of Fron-

tenac. W. G. Kidd collection.

372. Magnetite: Wilson location, township of Lavant, county of Lanark.
W. G. Kidd collection.

373. Magnetite : Glendower mine, township of Bedford, county of Frontenac.

W. G. Kidd collection.

438. Magnetite : Lot 31, concession 4, township of Snowdon, county of

Haliburton. Analysis by Prof. Wm. Molin, New York, shows metallic

iron 69.246, phosphorus .012, sulphur .038, titanic acid trace only. T. D.
Ledyard, Toronto.

440. Magnetite : Lot 27, concession 4, township of Snowdon, county of

Haliburton.

441, 442,444. Magnetite: Belmont, county of Peterborough.

443, 446. Magnetite : Lot 25, concession 4, township of Snowdon, County of

Haliburton. T. D. Ledyard, Toronto.

447. Magnetite: Lot 31, concession 4, township of Saowdon, county of

Haliburton. T. D. Ledyard, Toronto.

477. Magnetite : Robertsville mine, township of Palmerston, county of

Frontenac. W. G Kidd collection.

478. Magnetite : Glendower mine, Janesville, county of Addington. W. G.
Kidd collection.

483. Magnetite in calcite : Robertsville, township of Palmerston, county of

Frontenac. W. G. Kidd collection.

579, 581. Magnetite (black Bessemer) : Easterly 90 acres of each of lots 3
and 4, concession 9, township of Palmerston, county of Frontenac,

Property known as the Roberts mine, on Kingston tt Pembroke Railway,
about 60 miles from Kingston. Assay by J. H. Hulbert, Duluth, shows
67.3 of iron, with remarkable freedom trom deleterious matter. When
the mine was worked, consignments of ore were forwarded to Pittsburgh,

Pa., and guaranteed 65 per cent, of iron, free from sulphur. The main,

shaft is upwards of 300 teet deep, and the ore appears to exist in immense
quantities. F. W. Ferguson, Winnipeg, Man.

628. Hematite : Wallace mine, north shore of Lake Huron, Algoma district-

Thomas Frood, Little Current P.O., Algoma.
749, 751. Hematite (gray) : Lot 7, concession 10, township of Portland,

county of Frontenac Ontario Government collection.

790. Magnetite : Lot 7, concession 10, township of Portland, county of
Frontenac. Ontario Government collection.

752. Bog ore: Lot 28, broken front concession, township of Gainsboro' county
of Lincoln. Ontario Government collection.

763. Hematite (deep red and soft) : Lot 7, concession 10, township of Port-
land, county of Frontenac ; two miles from Kingston & Pembroke Kail-

way. Drill shows a depth of 65 feet. This ore seems well adapted to
the manufacture of pigments. Ontario Government collection.

787. Magnetite: Glendower mine, township of Bedford, county of Frontenac
Analysis gives 62 per cent, metallic iron. Good railway connection on.

Kingston & Pembroke Railway. Ontario Government collection.

6 (M.) 81



56 Victoria. Sessional Papers (No. 85). A 1893

788. Magnetitfi and Hematite: Lot 17, concession 10, township of Portland,

county of Frontenac. Ontario Government collection.

, 813. Magnetite : Lot 25, concession 5, township of Darling, county of L^n-

th^e OnUrin ark. Apsay shows from 66 to 68.85 metallic iron, earthy matter 28.5£4,

exhibit of iron silica 2.60, phosphorus .026. Robert McGregor, Calabogie.

W^^rfds^I^air ^^^- Magnetite: Lot 38, concession 1, township of Clarendon, county of

Frontenac. Property has nut been worked, Vein from 6 to 10 feet wide
;

thirteen miles from La pant station, Kingston t Pembroke Railway. Ontario

Government collection.

855. Magnetite (large sample) : AtikOkan location, Thunder Bay district.

(See No. 101.) A. L. Russell, Port Arthur.

859. Hematite : Nipigon, Thunder Bay district. Wiley collection.

872 Hematite: Lot 13, concession 9, township of Marmora, county of

Hastings.

897. Magnetite : Township of Glamorgan, county of Haliburton. Haliburton

Mining Co., Toronto.

908. Magnetite : Coe Hill, township of Wollaston, county of Hastings, on the

line of the Central Ontario Railway. The deposit is about 2,000 feet

long and over 100 broad, forming a high ridge from which a large quantity

of oie has been mined. The analysis gives nearly 70 per cent, of metallic

iron, with a small proportion of sulphur, but no titanium. J. D. Riddell,

Supt. C O. R., Trenton.

10641076. Magnetite and Hematite: Cabinet specimens from various local-

ities in eastern Ontario. J. L. Aunger collection.

1176. Magnetite : This specimen is part of a boulder found by Mr. "William

Jenkins of Madoc, within a few miles of that town. It is so strongly

magnetic as to constitute loadstone. James F. Boyle, Toronto.

1177. Magnetite: Lot 10, concession 6 (known as "The 49 acres"), town-

ship of Madoc, county of Hastings. Mrs. J. A. Wallbridge, Belleville.

1178. Hematite: Lot 12, concesrsion 5, township of Madoc, county of Has-

tings Mrs. J. A. Wallbridge, Belleville.

1*333. Hematite (kidney): S. G Fogg, Rat Portage.

1423. Hematite : Lot 2, concession 6, township of Sheffield, county of Adding-

ton. This mine is three-fourths of a mile from Tamworth, on th^i Napanee

(t Kingston Railway. Leonard Wager, Tamworth.

1455, 1472. Magnetite : Gunflint lake, Thunder Bay district. " This is

said to be one of the largest and best iron deposits in Ontario. Several

analyses show not less than 64 per cent, metallic iron, with freedom from

dtleterious matters." W. C. Caldwell, Lanark.

1485, 1486. Magnetite : Emily mine, and St. Charles mine, township of Tudor,

county of Hastings. Henry Johnson, Coe Hill.

1487. Magnetite : Cameron mine, township of Ohandop, county of Peterboro'.

Henry Johnson, Coe Hill.

1490. Hematite: Arthur mine, township of Chandos, county of Peterboro'

Henry Johnson, Coe Hill.

1492. Hematite: Township of Wollaston, county of Hastings, Heary

.Johnson, Coe Hill.

1561. Limonite : Echo Bay. Nelson Simmons, Echo Bay.
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IV.

TREATING IRON ORES AND METALLIC IRON.

It has been shown that we have iron ores in many localities, east, west and
Horth. We have bog ores, red and brown hematite ores, magnetic ores and
carbonate ores. But we have not one working mine in the Province, nor one
blast furnace for the smelting of iron ores. The United States is making and
using about 9,000,000 gross tons a year, being at the rate of one-seventh of a

ton or 320 lb. per head of the country's population. What the consumption Knquiry into

is in Canada cannot be so definitely ascertained. A small portion of the ]!'°i 'i?>n^,?,v,.,

whole is produced m the country, the quantity of which is known. The tion.

great bulk is imported, chiefly from Great Britain and the United States
;

part of it as pig iron, but much the larger portion as manufactured goods, or

as iron and steel in various stages of manufacture. The Trade Tables of the
Dominion classify the imports by articles and values, and to a certain extent
by weight also. In so far as the latter classification is given we have a basis

upon which to estimate the total quantity of our iron and steel imports, and
lor the purpose of making such an estimate the following comparative table of

Cfuantities and values has been compiled from the trade reports of the Domin-
ion for the fihcal years 1881-2 and 1891-2 :

Imports of Iron and Steel.

Articles.

Band and hoop iron
,

Bars, rolled, etc
Plates and sheets
Carwheels and forgings
Chain cables
Slabs, blooms, etc
Bridge and structural iron ,

Nails and spikes
Scrap iron and steel

Pig iron

Railway iron vrails, fish plates, etc.

Rolled beamn. etc
Nail and spike rods
Wire
Locomotive tires

Iron and steel for ships
Steel ingots, bars, etc ,

Steel rails

Steel for manufacturer 5

Totals

1881-2

cwt.
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Pit.' iron

equivaltnt of

consumption.

Consumption
per capita.

Assuming the average values per ton to He the same as those deduced from
the table, the total quantity imported in 1881-2 would be 540,709 net tons,

and in 1891-2 it would be 523,455 tons. Of these quantities ph' iron con-

stituted only 63,431 tons in 1881-2, and only 68,918 tons in 1891-2, the

balance in the respective years being manufactured or partly manufac-

tured iron and steel. In order therefore to make a fair comparative estimate

of consumption per head of population, allowance should be made for waste

in the refining of pig iron when remelted for making cast or rolled iron and
for conversion into steel. Sir Lowthian Bell estimates the waste in the con-

version of pig iron into steel by the basic process at 25 to 30 per cent., and
by the ordinary Bessemer process at 12 per cent.^ But of course the rate of

waste will vary with the qualities of iron treated, and also no doubt with the

processes used. If we take an average waste of 10 per cent., which I think is

very moderate, the iron and steel imported into Canada in the manufactured

»nd partly manufactured state will reprefien*; an equivalent in pig iron for

1881-2 of 530,310 tons, and in 1891-2 of 505,040 tons. In the first of these

years the quantity of pig iron made in Canada was about 25,000 tons, and in

the second it was 30,294 tons. Add the quantity which was imported as pig

iron in the respective years, and the total consumption of thp country

would be the equivalent of 618,741 net tons of pig iron in 1881-2 and
604,252 tons in 1891-2, or at the rate of 288 lb. per head of population in

the former and 252 lb. in the latter year. If the waste by conversion was
taken as 15 p^r cent, the average consumption per head in the first-named

year would be 302 lb and the second 264 lb ^ But this rate of consumption

is not uniform over the whole of Canada. In the more prosperous sections

it will be highest, unless there should be exceptional circumstances, like

of iron and steel is a consequence of the fall which has taken place in prices in the countries

of production. An average of quotations of pig iron given in the London Iron for fix

months ending December 31 of 18S1 and 1891 shows that the price of Scotch warrants (Glas-

gow) in the former period was 49s. S^i. and of Cleveland warrants (Middlesborn') 40s. 8d.,

and in the latter period 478. .3d. and 40s O^d. per ton respectively. Scotch pig therefore fell

only 4 per c?nt. in the ten years and English pig only 1^ per cent. But the decline in steel

was much greater, the average of quotations for steel bars (Bessemer or Siemens-Martin) at

the works being for the former period £9 to £10 and fur the latter £'6 13s. 4d. to £7 Is. 8d. per

ton, or a fall of 27s P^'' cent. This i" a result due partly to increase in competition, but
largely al.so to the more general adoption of improved processes 'n the manufacture of steel.

Sir Henry Bessemer's process has indeed wrought a revohition in prices. When his patent

was taken out in ISS^i the price of steel in Oreat Britain was 82.50 per ton, and the fnnu.il

production wfis only 50,000 tons. Thirty-two veais ago, when his works were started »t Shef-

field, steel rails sold at $115 to §120 per ton, and in 1888 they had fallen to .S20. The first

Bessemer rails were madf in the United States in 1867, and the selling price in Philadelphia

was then SlBfi per ton : five years later, when production had risen in that country to 120,000

tons, the selling price was S112 per ton. In 1874 it fell in Philade'phia to 894, in 1878 to

.S42.25, and in 1885 to .328..50. This ereat lowering of price is a result accomijlished bv the

invention of .Sir Henry Bessemer, and the outcry against the late Alexander Mackenzie for

purchasing steel rails in a falling market is worth recalling in connection with it. As show-
ing the progress ma'le in the manufacture of steel, it may be stated that whi|p in 1877 the

total production of Bessemer steel ingots in Great Britain and the United States was 1,2-50,524

gross tons, it had risen in 1890 to 5.733,714 tons. But the two countries had also in the latter

year produced in .iddition 2.1.39,020 tons of open-hearth st<>el.

2 Principles of th» Manufacture of Iron and Steel, pp. 411-12. In TajToll D. Wright*
Report r.n the Production of Ir>n. Steel, Coal, etc., (sixth Report of the U. S Commiosioni-

r

of Labor) the wa<tp in making finished bar iron, computed from records of twenty establish-

ments, is found to bel8;J per cent , the average loss in making a gross ton beingr 482 lb. The
materials used were muck bar, scrap, pig iron, and in six cases a small quantity of iron ore :

but the bulk of the material was muck bar (p. r26V The waste in making steel ingot*,

chiefly from pig iron, computed fiom the records of eight establishment* in the United
States, seven in Great Britain and five in Europe, is 318 lb., or 12^ jiercent. (p. 154) And m
making steel rails from ingots, blo' nis and billets, the records of two estahlishments in the

United State's, thrre in Europe and three in Great Rritain show a lo<s by waste of 348 lb. iii

the producti<in of a gross ton, or 13^ per cent. (j). 165) At every stage in the manufacture ot

iron and in evt-ry heating of it there is inevitable wa.^te of materia'.

3- The hieher rate of consumption in 1881-2 is due in part, to the supplies of steel rails,

fi~:h plates, sijikes, etc., imported that year tree for original construction of the Canadian Paritic

Railway. But the whole of this quantity was only 34,797 tons, or 16 lb. per head of the

jwDulati^n; and with this a'lowance made the excess of corsumption in 1881-2 over 1891-2 i"

stitt 20 11). per b°ad (o' 22 lb. if lo's by waste is calculated at 15 p«r cent. It will be renieiu-

bered however that 1881-2 was a year of boom.
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railway construction, to create abnormal demand in the poorer or more
sparsely settled districts. Our wants in Ontario can hardly be loss than
those of the average United States citiz3n ; the probability is that they are

higher, since there are ie^r States of the American Union as wealthy as this

Province, or in which the requirements of industrial and commercial life are

as great. Instead therefore of a present requirement of 252 lb. per head of

population, it may be assumed that our yearly consumption is not less than
.'^20 lb. ; so that the total for the Province is 300,000 gross or 336,000 net The bulk of

tons of pig iron or its equivalent, every pound of which that is not supplied by !''o° impoitt-i

Quebec and Nova Scotia furnaces is the product of foreign labor. The great
Jninu^fiictuiei

bulk of this iron too, as has been shown, reaches us in the manufactured stitc

state ; only a small proportion of the whole, less than 12 per cent., is brought
in as pig iron (a small part of which is cast scrap), and less than one per

cent, of it in the form of slabs, blooms, loops and billets. The import of

wrought scrap of iron and steel, upon which the rate of duty is only half of

the rate imposed on pig iron, has increased ia the ten years from 1,327 to

37,034 tons, (equal to 41,150 tons of pig iron, allowing for waste in .conver-

sion), so that the quantity of it now used by our rolling mills and foundries

is more than all the pig iron smelted in the country. Taking the pig iron

and the wrought scrap together, it is the equivalent of 11(\068 tons of pig.

This is a quantity sutfijient if made in Canadi to employ five furnaces having
the capacity of the Londonderry Iron Company's furnace working at its aver- TLmportsof pi>

age of the past nine years, or seven furnaces having a capacity of 50 tons per iron,

day and ruaning for 300 days in the year. Bat it must be admitted that

this is a long campaign, to be carried on continuously year after year. In
Sweden, where all the pig iron is a product of charcoal furnaces, the average m, .

i?; much shorter, as the following statistics of production for the five years of Sweden.
1886-90 will show:

1886. 1887.

Furnaces in blast
Pig iron mide, met-ic tons
Total time for all furnaces in blast,
days

I

39,777
Average daily product per furnace,!

;
tons

I

n . 12
' Average time per furnace in blast,]

days
I

242.5

16t I 164
442,457 ,456,625

40,582

11.23

247.5

1888.
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Evidence
of supplies of

ors in

northwestern
and eastern
Ontario.

Quantity and Qdality of Okes.

[No prudent man is likely to take an interest in iron mining or iron

making without first satisfying himself that ores can be procured at points
convenient for shipment in sufficient quantities and of suitable qualities for

the supply of a furnace.

In 80 far as quantities are concerned, it is believed that we have aa
abundance in Ontario. Indeed the evidence of scientific and practical men,
who may be presumed to speak with authority, is that we have an overflowing

abundance of ores of different kinds, but the mvgnetic ore chiefly, owing to

the occurrence of this variety in the Archaean rocks^j Yet it is never abso-

lutely safe to depend upon surface indications of quantity, and the cautious

man would require such further proofs as actual workings or diamond drill

explorations can alone in many cases afford. Where a range of ore rises to

a great height above the general level of the country and may be traced by
exposures for long distances, as in the case of the Atik Okan and Mattawan,
or where level beds are observed extending over large areas, as in the case of

the Mesabi, in the northwestern part of the Province, the question of supply
can hardly be raised. In the eastern part of the Province however the

shows of iron ore occur on a less gigantic scale, and although somf of them
are proven to be large bodies there are others in which the quantity is very

doubtful. There are known cases indeed which in what appeared to be a large

deposit turned out to be a mere surface show, to the serious disappointment and
loss of parties who had purchased the property. Mining engineers of reputation

employed in directing the opening up of veins of gold, silver, nickel, coppei'

and other ores will seldom counsel the building of expensive reduction works
until enough ore has been mined to pay for working expenses and cost of the

works ; and this is Sife counsel to follow also iu dealing with iron mines and
blast-furnaces,

[As regards quality, it has to be confessed that our ores do not enjoy a high

reputation with furnace men, especially in the United St;ates. It is true that

they have not been tested in large quantity, nor from many mines ; but most
of the shipments made were unfortunate<lbeing chiefly hard magnetites and
high in titanium like the ore of the Chaffey mine, or high in sulphur like the

ores of the Glendower and Coe Hill mines. LTae unsuccessful at.tempts at

iron making in the Province too have added their weight to the suspicion.

And so, tojjse a phras-e familiar to iron men, Oatario ores hav^ received a
" black eye^ In the United States the magnetic ores are also largely impure,

being found in some localities high in titanium, in others high in phosphorus,

and in others high in sulphur ; and as a result of discoveries of very large

bodies of clean hematite or specular ores in Michigan, Wisconsin and
Minnesota, smaller relative quantities of magnetic ore are used in blast

furnaces in that country now than formerly. In 1880 the total output of the

iron mines of the United States was 7,120,362 gross tons, of which 2.21^3,993

tons was red hematite and 3,134,276 tons was magnetite. In 1889 the total

production had risen to 14,518,041 tons, whereof 9,0-56,288 tons was led

hematite and only 2, .506, 415 tons was magnetite, or 62 38 per cent, of the

former and 17.26 of the latter. Of other ores, 17.38 per cent, of the whole
was brown hematite and 2 98 per cent, carbonate ore. During the decade red

hematite had risen from 31.52 to 62.38 per cent, and magnetic ore had fallen

from 29.97 to 17.26.-*

Mechanical Treatment of Ores.

In a number of instances, Mr. Birkinbine says in the last census report.

Enriching and the ores are treated at the mines to enrich them. Most of the carbonate

atThe"mines^ ^'^^^ ^^~ roasted to drive off the carbonic acid and the sulphurous ores to drive

An unfortun-
ate experience
as regards
quality.

Impure mag-
netic ores of

the United
States.

Relative con-
sumption of

ores in the
States.

4 Report on Mineral Industries in the United States at the Eleventh Censur<

86
1890. p.
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off the sulphur, while sorae of the brown hematites are roasted to facilitate

the crushing of lumps or to drive off an excess of water. Washing appliances

are used at mo3t of the Vjrown hematite mines to remove clay, sand, et:;., from

the ores before they are shipped to the furnaces, while jigs are employed to a

limited extent for cleaning red hematites and magnetites. " The year 1389,"

Mr. Birkinbine say.s, " marked a revival in magnetic concentration, whereby Mapietic cm-

ores carrying smaller percentages of iron than would pay for their exploitation ^j,Qg

and shipment, or iron ores which have an excess of phosphorus as apatite, or

of sulphur in the shape of pyrites, are granulated and pissed over various

forms of apparatuses in which are currents of electricity or fixed magnets to

attract the magnetic material, allowing the non-magnetic to piss away as

tailings. Tnis revival in 1889 was confined largely to the construction and

equipment of plants for treating ores on a liberal scale, or experiments

with various machines under diff:'reat conditions. As a result of this the

amount of such ore produced was small, but subsequently the completion of

plants, aggregating a cost of over $500,000, their operatio* and the results of

experiments, mad^ this feature an important one, and one which will probably

grow with each year.'"^ The amount of iron ore passed through water jigs or

magnetic separators in 1889 was 95,4:25 gross tons, and in 1891 the quantity

increased to 98,546 tons of magnetically separated ore and 110,777 tons of

jigged ore. In this last year there were 62 magnetic separators in operation in

the United States, including machines of the three following classes: (1) classes of
Those in which the trajectory of falling material is altered by introducing the masraetic

attraction of a magnet, to draw the magnetic portion away from the non- separators id

magnetic (2) Ttios^ wherein the ore is fed to a revolving drum or drums "'

in which is a magnet core, the shells of the drum being either of alternate

magnetic and non magnetic strips or entirely of magnetic or non-magnetic

material. (3) Belt machines, in which the ore is fed to a belt or series of

belts passing under or over magnets or magnetic drums, the machines working

sometimes in wat^^r and sometimes dry. " There is apparently a wide field

for magnetic separation," Mr. Birkinbine says, "especially in the States of \ i^rge Held

New York, New Jersey, Pennsylvania, Virginia, North Carolina and Michi- for separrator.9.

ga«i, where there are large deposits of lean magnetic ores. At first there was

considerable prejudice against the use of concentrated ore by some of the

blast furnace managers, but this has been largel7 overcoma by practice, which .

has proven that properly concentrated ore contributes to the good working of

the furnac^, and in the future this class of ore may be used largely in place of

som" of the higher-prioed o -e brought to eastern blast furnaces. This class of

ore has also been used in most of the direct processes, and any development of

these processes will encourage a corresponding demand for concentrates."'' It Average per-

is calculated that the average yield of metal from iron ores mined in the centage of
^

United States in 1880 was 51.22 per cent., and in 1889 51.27 percent. This is j^^Tnited
'

not a high average, or at least it would not ba so regarded where, as in States ore.s.

Ontario, magnetic ores run up from 60 to 70 p^r cent, of metallic iron, and
even higher ; and doubtless it will have the effect of encouraging an enrich-

ment and cleansing of ores by sorting, separating and concentration.

Treatment of Ores in Great Britain.

la Great Britain even more than in the Unite 1 States the impure quality

of the ores mikes preliminary treituient a necessity. Th 3 clay ironstone Calciniu? the

or carbonate ore which is so abundant in that country is almost all calcined carbonate ore.

to drive off the carbonic acid and water, as well as portion? of sulphur

which it may contain; and when so treated it yields only about 30 per

cent, of metal. In the case of phosphorus it is q xite exceptional, Sir Loy- General pre-

thian Bell observes, when any material treated in a blast furnace is abso- ^flence of
' phosphorus.

5Report on Mineral Industries in the United States at the Eleventh Census, 1890, p 12.

^Mineral Resources of the United States, 1891, p. 43.
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Ontario "r

not excep-
tional.

lutely free from it ; the fuel, flux and ore all appear to contain it in greater

or less quantities. " Beginning with the oxides of iron found in the granite

formation and ending wi*^ the lake ore forming at the present day, this

element is alm^st invai'ia'bly present. It occurs almost always cambiaed
with oxygen as phosphoric acid, in the form of phosphates of iron or lime
in the ore, or as phosphate of linn in the fl ix and fuel. When a phos-

phate of iion or lime is exposed to a high temperature in contact with car-

bon the oxygen is separated from these sails and th'^ product is phosphide
of iron or phosphide o? calcium The pig iron then dissolves the phosphide
of iron, or d -composes most of the ph^sphidi o^ cilcium Thus it uafor-

tunately happens that by far the largest quantity of this sub.itance, as

it occurs in the materials, is taken up by the iron." ' In this way it

happens that of the whole of the phosphorus existing in the materials not
less than 90 per cent., it is calculated, finds its way into the iron.

^ The In.turious Elements in Iron.

/ It is evident therefore that in other countries as well as in Ontario the

iroir~&res are impure and give rise to diffioulties which are not easilj over-

come. But the fact that they are overcome in a large measure and that

new and improved processes are being tested and introduced from time to

time strengthens the belief that there is nothing in the character or quality

of our Ontario ores to cause them to be regarded as in any ma'^erial respect

inferior to ores elsewhera/
Of the three most^Mlajurious elements, viz : phosphorus, sulphur and

titanium, the first named is not usually found to exist in injurious propor-

tions in iron ores of the Archsexn rocks, while the last named d:)e3 not as

a rule occur in combination with either of the other two. Paosphorus is

objected to becau^se it makes iron " cold-short," that is to say it is brittle

when cold. It is the steel-maker'd bane. " Phosphoric iron," Howe siys, "is

readily broken by jerky, shock-like or vibratory stresses, sometimes when
quite trifling; it is treacherous. It som-itiraes aff -cts iron but slightly, som-^-

times under apparently like conditions profoundly; ic is capricious It

unusually increases the elastic limit, thus raising the elastic ratio, an index

of brittleness. It diminishes also the elongation and contraction on rupture,

two other measures of ductility affecting this property like tensile strength

much more under shock than under quiescent stress."^ One of its most
obvious physical effects is to induce in iron or steel a coars'^ly crystaUine

structure, and this is supposed to be the cause of brittleness in the metal.

The efiect of sulphur is to produce " red shortness " in iron or steel,

thit is to say brittleness at a red heat, while for the foundry it hardens the

metal. " It is thought to make malleable iron slightly tough-^r and softer

when cold but to make cast iron harder, though this latter eS'-ct is at least in

part due to its causing it to retain the carbon in the combined state. It

increases the fusibility of cast iron, but makes it thick and slugL;;ish when
molten and gives rise to blow holes during its solidification."^ Its action is gen-

erally most noticeable at a dull red heat, but when present in only small

quantity the iron is readily forged at high temperatures. If however the per-

centage is high the iron is no longer malleable at high temperatures.

One serious objection to titanium, upon which all authorities are agreed,

is that it gives rise to a pasty and viscous slag in the blast furnace, which,

besides being nonflowable when tapped, forms "bridges" in th ^ furnace

which interfere with its working. But as to its efiect on the quality of iron,

opinions diff'^r. By some it is said to.give hardness, toughness and strength

to the metal, and that undiH- no circumstano is the iron "coldshort" or

" red-short." Other authorities again, like Howe, while admitting that it

Titanium.

Pho.sphorus
and its effects.

Effect of

sulphur in

iron.

Effect of

titanium.

" Principles of the Manufacture of Iron and Steel, p. 165.

8 The Metallurgy of Steel l>y Henry Marion Howe, p. 54.
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ofcen ocjurs in gray soft iroa, affirm that the metal is so oxidizible as to

make it a m\tter of extreme doubt if it ever exists ia wrought iroa or

«teel.^-

Some of the methods of treating iron ores and metallic iron cont.iiaing

thoso hurtful elements are old and well know;i, while others are of recent Recent

ad )ption and have birely passed the experimental stag?. Ojbbing, roasting improv-emaats

and washing are methods easily applied to all ore?, and lim? is an excellent {."e^tn" orea

agent in carrying off a percentage of sulp'iur when used as flux in the charge aad metallic

of a blast furnace. Magnetic separators are only useful wh-^n applied to ^'""•

magnetic ores which have be3n reduced to powder by crushing or milling.

They not only enrich the eras by separating the etrthy or rock matter from

the oxide of iron, but also by separating such pirbs of phosphorus, sulphur

and titanium as are not chemically united with the oxide of iron, which some-

times is a large percentage of the whole. M ichines of various <lesigas, as

already shown, have been constructed for this purpose, and some of them
apppar to be well fitted for doing their work effectively and econom'c illy.

But most of them are of recent invention, and doubtless thair working will

augg''st important improvemeats both in utility and in economy.*^

Smelting Iitaxic Ores.

Experiments conducts I last year with titaniferous ores by Augusts J.

R)3si of New York afFird Lrrouad-i of assurance that the titiniura difficulty Rossi's

may further be overco ue in blast furnace practice. Mr Rossi learned that investigations

ores of this class containing from 10 to 20 per cent, of titanic acid had been experiments,

successfully smelted in large quantity in the Adirondack mmntains, in New

10 3n page 85 of his valuable work on the M-5tallargy of Steel Mr. Howe says titanium can
probably only be intro luced into any malleable variety of iron by a tour de force, nor is

there reason to believe that if introduced it would V.e beneficial. On page 363 he refers to

two samp'es containing a sm ill proportion of titanium, but having a high percentage of

carbon. By others it is claimed khat thu titanium may have an excellent indirect beneficial

effect on wrought iron and steel, even when little or none of it is found in them, when they
are the product of pig iron snaeltei from titaniferou-s ores.

11 \n interview with Tiiomvs Elison in MoClure's Magaz'ne for June, 1893, pp. 37-8,

under the tide of Unsolved Pi-oblems that Edison is Studying, gives the following inter-

esting account of the attention which that inventor is giving to thie perfecting of his methods
for treating lean or impure magnetic iron ores : "The m )3t import mt ot the ca-npaigns I

have in mind is one in which [ have now been engaged for several year<. I have long been
satisfied chi'; it wa^ possible to in^ent an ore-cmceritrator which would vastly simplify the
prevailing methods of e.Ktrasting iron from earth and rock, and which would do it so much
cheaper than those processes as to command the market. Of course I refer to magnetic iron

ore. Some of the New Jersey mountains contain practically inexhaustible stores of this

magnetic ore, but it has been expensive to mine. I was able to secure mining options upon
nearly all these properties, and then I b 'gan the campaign of developing an ore-concentrator

which would mike these depisits profitably available. Th's iron is unlike any other iron orw.

It takes f lur tons of the ore to produce one ton of pare iron, and yet I saw some years ago
that if some method of extracting this ore could be devised, and the mines coatrollel, an
eno^m^usly profi tab' e business would be developed, and yet a cheaper iron ore— cheaper in

its first ost—would be put upon the market. [ w )rked verv hard upon this problem, and
in one sense successfully, for I have been able by my methods to extract this magnetic iron

ore at a CDrnpai-atively small cost, and deliver fio b my mills piire iron bricklet'. Yet I have
not been satisfied with the meth )ds ; and some months ago I decided to abandon the old

methods and t ) undertake to do this work by an entirely new sy-.tem. [ had some ten
important details to master before I could get a perfect machine, and I have already mastered
eight of them. Only two remain to be solved : and when this work is complete I shall have
I think a plant and mining privileges which will outrank the incandescent lamp as a com-
m'irc'al ventu-e, certainly so far as I am myself concerned. Whetever the profits are, I shall

myself control them, as I have taken no capitalists in with me in this scheme."
' Mr. Eiison was asked if he was willing to be more explicit respecting this invention,

but he declined to be, further than to say '
:

" When the machinery is done as I expect to develop it, it will be capab'e of handling
twenty thousand tons of iron ore a day, with two shifts a day, five men in a ^hift. That
is to say ten workmen, working twenty hours a day in the aggregate, will be .-ible to take
this ore, crush it, reduce it to cement like proportion-;, extract it from the rock and earth,

and make it into bricklets of pure iron, and do it so cheaply that it will command the market
for magnetic iron,"'

When Mr. Edison speaks of " pure iron " in the last sentence, he bo doubt m »ans pure
oxide of iron.
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York State, some 6fty years ago, and after as full an investigation of the
records of those furnaees as was available, he proceeded to make laboratory
tests along the same lines. The success of the furnaces appeared to have
been due largely if not wholly to the use of certain kinds of flux in the charge
which give fluidity to the slag, and the problem seemed to Mr Rossi to he.

to produce with titanic acid a slag fully as fusible as those admissible in blast

furnace practice. In carrying out his line of experiments the aim wa^ ta
operate at not too high a temperature, so that if sufiicient 'usible and fluid com-
pounds could be obtained in the crucible they might then be reproduced in a^

blast furnace with still greater ease. Some of the experiments were made
with ores, but whenever it was intended to work for a certain type of titanafee

no ore was used. " Titanic acid was furnished by ruvile completely analysed
beforehand, and the bases were supplied by adding caustic lira^, magnesia,
alumina and silica, chemically pure, tested each time before weighing them
for such water or carbonic acid as might have been absorbed in the intervals

of two expeiimen^s by some of the chemicals, such as caustic lime and silica
''

These bases tested in various proportions gave slags of varying qualities, careful

analyses of which were made and recorded. The ores, fluxes and fuel were
intimately mixed in the crucibles, having been previously reduced to powder.
The results varied much according to the mixtures. In some a good liquid

slag was obtained which ran out freely, while others were pasty, chilling

quickly and being sluggi.sh and lumpy in flow. Among the general results

noticed were, (1) that the presence of a large quantity of magnesia and lime,

without alumina, tends to diminish the fusibility, and the addition of alumina
renders the slag more fusible and fluid, and (2) that the absence of magnesia,
if the percentage of alumina and lime be high, with only five per cent, of

silica, hns a similar effect on the fusibility, the addition of magnesia increasing

the fusibility and fluidity.

The question which then arose in the mind of the experimenter was,

Could such slags be reproduced in the conditions of working of a blast

furnace? Could like compounds be obtained and the iron of the ore be

separated from its gangue when the materials were charged into the furnace

in lumps and by distinct layers as is the common practice, instead of previously

being reduced to powder and intimately mixed as was done in the laboratory :

" Nothing but a direct experiment b^ing capable of deciding this question,
'

Mr. Rossi says. " we built a small furnace for the purpose, assuming that if,

even on such limited scale with a blast hardly at 300* or 400" F. and a

pressure of not over two pounds, we could obtain the calculated slags from
highly titaniferous ores with no other flux than limestone (dolomitic), the

materials being charged in lumps, in proper relative proportions and in layers

at regular intervals, and at the same time obtain pig iron, it would be pos-

sible in industrial practice, with a better distribution of heat, a greater height

of furnace insuring a complete and thorough reduction of ores, to obtain

results of the same kind and even much more favorable. Slags of a more
extreme composition or basicity, for instance, though found less fusible in our

experiments, might become admissible, though neither advantageous nor
neccessary." Accordingly a small furnace was built and tested with a view

of proving upon a large scale the results obtained in the laboratory : V)ut as

this furnace was only 9 feet in height, with hearth of 12 inches and bish of

28 inches diameter, it could not be exoected to show working of a very satis-

factory character. With a light charge of ore in the stack it was only natural

that the iron should lose its liquidity in the small hearth : and this is just what
did happen, for after rising to the tap-hole it chilled on the run. The slags

however kept very fluid from the first tapping, flowing freely on the run to

10 feet from the furnace without chilling, and so continued as long as the

blast was maintained. " We do not claim that everything has been settled

definitely by this experiment. But it has been possible to obtain from ores
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contiiaiiij; tiome '2d par cent, of tI Oo in a c:)ntinuou=i ra inner, under the con- WHatis

ditions of working of a furnace and on a scale certainly unfavorable to gool the'^u'nace
reduction of the ores and a proper distribution of heat in the different parts, test.

both slags and pig iron. The slasjs showed good fluidity and fusibility, though

containing, some, 25x1 Oo to 2281 O2 ; others 40x1 Og to 22si o^, and
some 3.5x1 Oo to HsiCi, with ra vgnesia, alum'n% an! lira"* as bases. No
other ad lition of fluxes to the ores and coke was required than limestone

(dolomite and calcite mixed, pure lira^ having been once resorted to for want
of calcite) ; and the consumption of mxterials ( ertainly of flax, and even of

cokf^, considering the dimensions of the furnace), was fairly economical for a

51 per cent, iron ore, viz , ore 50, coke 50, stone 21."^^

Two considerations should lead us ti attach great importance to the tests
^

made by Mr. Rossi, especially in view of the success which appears to have the experi-

attended them. One is, the vast bodies of titanic ores in Canada and the ment^.

United States, which are at present valueless owing to the hitherto insuper-

able difficulties of treating them in the blast furnace. The other is, that

while many of such ores are found to be rich in iron they are generally free

from phosphorus, and frequently also from sulphur.

Elimination of Phosphorus.

The presence of phosphorus in iron threatened for a time to defeat the

process of Sir Henry Bessemer for the conversion of iron into steel. Even so Introduction

low a proportion as one thousandth to two-thousandths of one per cent. °^ '''*® ''^''**'

suffices to make iron or steel "cold-short," and most of the British ores carry

phosphorus. In 1872, seventeen years after the date of Bessemer's invention,

Mr. Snelus tried the plan of lining a converter with lime, the effect of which
was to reduce the phosphorus in the pig iron ; but for some cause he failed to

prosecute his experiments. The idea was taken up a few years later by
Messrs. Thomas and Gilchrist, two young science students of London, and by
using a mixture of magnesia and lime for the lining they oljtained gratifying

results. But where the proportion of phosphorus was high in the iron it

was found that the lining alone was not sufficient to carry out the work of

dephosphorization. Accordingly they added a quantity of lime to the charge,

and so improved the operation as to succeed in removing 96 p«-r cent, and
over of the phosphorus initially present. This is known as the basic process,

in which do\omite, a basic earth, is used for the lining, to distinguish it from
the acid or common Bessemer process, in which silica is the material used for

the lining. In America the basic process has not met with much favor,

owing it may be supposed to two causes—one being the compirative purity

of the ores, and the other the royalty charge for the use of the process. ^^

The total quintity of Thomas steel produced since its manufacture was j^f^*'*^^''*''^^
°^

initiated is by latest accounts 19,532,000 tons, whereof 11,452,000 tons is

credited to Germany. The total output of Thomas steel last year wa?
3,202,000 tons, of which quantity Germany and Luxemburg produced
2,013,000 tons A valuable bye product of this process is the slag, which
consists chiefly of lime and phosphoric anhydride, both of which are valuable

fertiliz'^rs. The quantity of slag made in 1889 was 600,000 tons according to Vahieof the

Gilchnst, and it contains 17 per cent, of phosphoric anhydride and 60 per fertilizer.

cent, of lime, which sold at 20s. to 30s. per ton at the works. For sour,

peaty and clay soils it is a fertilizer of great value, but for calcareous soil it is

not valuable. "It is interesting to note," Prof Roberts-Austen says, "that

*6 Mr. Rossi's paper giving an account of hi.s experiments with titaniferous ores was
read at the. meeting of the Ameri:;an Institute of Mining Engineers held at Montreal in
February of this year.

13 The Thomas-Gilchrist patents expire next year, when a coni^iderable development of
production by their process is looked for ; indeed is feared. Mr Thomas died a few years
ago ; but Mr. Gilchrist, who is not yet forty years of age, is said to be a millionaire in
pounds sterling.
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the phosphoric anhydride is combined with the lime in an nnusual manner.
Instead of being an insoluble tri-Vjasic phosphate, it is a readily soluble tetra-

basic phosphate, and if it be finely ground the phosphorus it contains is

readily assimi'ated by plants. At first attempts were made to treat it by
various chemical methods, but it has been found best to simply grind and use

it in fine powder."^*

The basic process, it may be observed, is applied to the refining of pig

iron, and mainly for its conversion into steel.

No method of eliminating phosphorus from the ore in the blast furnace

has yet been discovered ; and as to the preparatory treatment of ores con-

taining phosphorus the magnetic s'^parator has no doubt given the best results.

D E s u L p H f R I /. I X G Metallic Iron.

There are various porcesses for desulphurizing iron ores, as has been pointed
The puddling' out ; and in the furnace a generous use of lime is highly serviceable. By
process. puddling and by the basic process, which aie essentially the same, sulphur

is expelled from iron, and manganese is also a powerful agent for its removal.
Bnt after all these processes have been tried a residuum of sulphur often

remains. It is not merely the sulphur in the iron ore which has to be com-
batted, but the sulphur in the coal or coke as well, whereby the percentage
in the pig or cast iron is increased ; and various devices have been tried by
metallurgists to get rid of it. The importance of obtaining a suitable method
has indeed become more pressing than ever before, owing to the more general

use of steel which followed the introduction of the Bessemer process. During
recent years a special study of the desulphurization of iron has been made,
and careful experiments have been carried on by a numb-^r of well known
men upon scientific lines ; but while some progress has been attained there are

only two processes which deserve special mention here, and both treat the
iron after it has been reduced from its ore.

Growing de-
mand f •!

better pro-
cesses.

Operation of

the Hoerde
process

Operation of

the Saniter
process.

One of these is the invention of Joseph Massenez, a German, and is known
as the Hoerde process because it was first tested on a large scale at that place.

It aims at the removal of sulphur from iron by the agency of manganese—iron

high in sulphur and poor in manganese being mixed with iron containing a

large percentage of n>angH,nese and little sulphur. The result is that the
manganese of the one charge acts upon and combines with the sulphur of the
other, forming a manganese sulphide which rises and fl )ws off in the slag.^^

The mixer is a vessel with a capacity of 120 tons, into one end of which the
molten pig iron is poured as brought direct from the blast furnaces, along
with a certain amount of ferro-manganese, while from the other end the
desulphurized metal is poured into ladles and taken to the Bessemer convertei's

which are used in conjunction with the process. About 1 7 per cent, of

manganese is added to the charge, whereof 2 per cent, combines with the
sulphur, the rest remaining in the iron. One effect of the mixing, it is

claimed, is to give steel of more even quality when the operation is com-
pleted in the converters. The process appears to be well approved in Ger-
many, and it has recently been adopted in two of the largest steel-making
establishments in Great Britain.

The other process to which reference has bnen made, * later than the
Hoerde, is the invention of Ernest H. Saniter, chemist of the Wigan Coal
and Iron Co. of England It is thus described by Mr. Saniter himself :

" A mixture of calcium chloride and lime is prepared, which will fuse

readily at the temperature of the iron to be operated upon. The desired

combination is made by grinding calcium chloride and lime together in a mill

l*An Introduction to the Study of Metallurgy, p. 224.

15 J. E. Stead in the Journal of the Iron and Steel Tn^<titute No. ii. 1892, p 258.

92



^Q Victoria. Sessional Papers (No. 85). A. 1893

so as to thoroughly mix them, and also to bring them to a moderately fine

powder. About equal parts of each are rei^uired to give the desired fusibilitvy.

This mixture is then placed en the bottom of a ladle or receiver, and consol-

idated by heat, or kept in position by other suitable means. The heat may
hd applied in the first instance by means of a blow-pipe arrangement, using
blast-furnace gas, but when in continuous use the heat of the ladle itself is

quite sutficient. The receiver is then filled with iron, which may be drawn
direct from the blast furnace, the heat of which melts the mixture, and the

latter, rising up through the metal, removes the sulphur very completely. 1

do not find it necessary to have reducing conditions, and indeed oxidation

may be going on concurrently with the removal of the sulphur, as will be

seen later on. Notwithstanding this however the sulphur is re ' oved as

sulphide. Should it be desirable to remove silicon as well as sulohur, the v
^• r 1 -i • 11111 , , ,. ^ ror reuioviDo^
lime of the mixture is replaced by hydrate or carbonate ot lime, or even silicon 5s well

oxide of iron in addition should the hydrate or carbonate be insufficient. ^^ sulphur.

About 25 lb. of chloride of calcium and an equal weight of lime per ton of

iron have been found sufficient to effect purification ' ^'^

In a number of experiments made with the Saniter process it was found Results

that 73.6 per cent of the sulphur ard 35.77 per cent, of the silicon contained obte ^ed.

in the iron were eliminated, and the whole cost of materials was only twelve
ceni;s per ton. The process was carefully investigated last year by Mr.
Stead and the results as given by Mr. Saniter were fully confirmed by him,
as set forth in a lengthy paper read before the Iron and Steel Institute at its

Liverpool meeting of September last year.

At the meeting of the Institute held in London on the 25th and 26th of Further testf

May of the current year Saniter's process was again the chief subject of con- <^^ ^^« Saniter

sideration, when papers on it were read by Messrs Stead and Saniter. Mr.
Stead's paper was occupied largely in meeting German criticisms of the

process ; for it is to be observed that in Germany, according to some metal-

lurgical authorities, the process meets with difficulties in practical use which
are not present in the Hoerde method.

Mr. Saniter's short paper reaffirmed the results previously obtained after

six months' further experience of the process. The Wigan Coal and Iron
Company, with whom Mr. Saniter is employed, has laid down a plant for piant for"^
dealirg with the whole make of a blast furnace, the general arrangements of operating the

which are that the sand bed has been lowered to the ground level, whereon process.

and in front of the blast furnace is a ladle on a carriage, the ladle being

provided with tipping gear. The ladle is heated before the first operation

and the mixture of calcium chloride and lime is put on the bottom, protected

with a small cask iron plate to prevent the molten metal cutting under it.

The metal is then run in and as soon as the reaction ceases it is tipped into

the lowered sand bed and the slag is raked out of the ladle. The quantity

iCJournal of the Iron and Steel Institute, No. ii. 1892, pp. 217-18. The London Engi-
neer of May 5, 1898, writing' of Saniter's method says :

" In point of cost—and the commercial aspect of an invention must always override all

others— the new process compares very favorably with the Massenez proces.s, which may be
considered its prircipal if not its < nly rival. The cost of the materials used in the former
case appears to be from 6(/. to 9d. per ton of p>ig iron, or 1*. per ton including royalty and
labor, «8 a^ains-t from Is. Gd. to 2s. He/, for materials only in the latter case. The co«t of calcium
chloride, if applied in the converter or open hearth, is about 9rf. per ton of steel, and this
expenditure is said to effect an actual saving of about 4s. per ton of ingoos' by the reduced
consumption in ore and scrap.

" The only special plant required for Saniter's process is a reverberatory furnace for
drying the calcium chloride, some apparatus for pulverizing the same and mixing it wi^h
Mme, and a tipping ladle. The latter is dispensed with if desulphurization is erfected in the
eunvf-rter or the open hearth

" There is at present an almost unlimited supply of calcium chloride, it being a bye-
product lesulting from the manufacture of stda and bleaching powder. It:j present value is

about 8,0.?. per ton. Not more than ten per cent, of the total quantity produced is utilise *..

and a new u'e will be very acceptable to the makers. There is of course no di9i:uUv i;i

ebtaining plentiful supplies of limestone atnd lime.
"
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treated at a cast is nine to twelve tons, the cost of the plant is under .£250

per furnace, and the cost of matnials is id. and of other coat including labor

and grinding '2d. per ton of iron treated.

1 he process is applied not only to the treating of iron as it comes from

the blast furnace, but also for its conversion into basic steel ; and it is claimed

by Mr. Saniter that while a basic Bessemer blow alone will get rid of about

45 per cent, of the sulphur, his dual process (tirst in the ladle and afterwards

in the converter) will get rid of 78 per cent. The steel made by his procees,

Mr. Saniter claims, has been tested in Sheffield for the various purposes for

which Swedish bar is used in making the highest class cutlery and tool steels

with marked success. " It has also been found nearly equal to the best char-

coal iron for conductivity purposes. It welds splendidly. A piece which

had been welded was turned and pulled in the testing machine ; it broke

clear of the weld, the line of which it was impossible to detect."

But perhaps the most valuable testimony to the worth of this process is

one furnibhed by Mr. George J, Snelus, vice-president of the Iron and Steel

Institute, whose authority as a scientific and practical metallurgist is cheer-

fully recognized throughout Europe and America. The following extract is

taken from Mr. Snelus' report upon the Saniter process, which was read at

tlie last meeting of the Institute :

"I spent two da) s, February 21 and 22, in personally examining .the

working of this process at the works of the Wigau Coal and Iron Company.
Every opportunity was afforded me for investigating the process from

beginning to end. All samples were taken and carefully labelled by mvself,

and these were analysed with extreme care in my own laboratory. I had

some ingots fiom the Siemens cast c. 11 34 heated on the second day and

rolled into two,-inch billets. These were afterwards rolled into f round bars,

and tested for tensile strain in my presence. The ingots were twelve inches

square, weighing 16 cwt. Ihey were heated (from cold) in 1 hour 20 min-

utes, and rolled off in twelve passes in the roughing rolls to nine passes in the

finishing rolls. I was remarkably struck by the fine quality of the steel. I

could not detect the slightest flaw or sign of red-shortness in any of the ingots

or in the finished billets, although I examined them minutely. In fact I

never saw any steel roll cleaner or better than this did, and the practical

tests tuUy corroborate the analytical results which follow, and show clearly

that this process is most effectual in desulphurizing the commonest kind of

pig iron to such an extent that the highest class of steel can be made from it.

The materials employed are not costly, and there is no difficulty in carrying

out the process and in producing uniformly good results.

"The process is adapted either for purifying fluid pig iron- direct from the

blast furnace, by running the fluid metal into a ladle having a layer of the

purifying materials on the bottom, and afterwards running the metal iuto {)igs

or plate metal for subsequent use in the puddling furnace, etc. ; or the crude

sulphury pig is treated in the basic Siemens furna e or Bessemer converter

with the patented mixture, as in the casts c. 1134 and c. 1135. Calcium

chloride is the purifying material in admixture with lime. This at present

costs 35s. per ton packed in own drums f. o. t. St. Helens or Widnes. It is

made by tlie United Alkali Company from residues of the Weldon process,

and containing 70 per cent, absolute calcium chloride, 1 to 2 per cent, im-

purities, and balance water. It is dried in rough iron dishes in a reverbera-

tory furnace before use. In purifying the metal in the ladle, flaor spar is

sometimes mixed with the calcium chloride to retard the process, and some
limestone is used to save lime and produce a boil in the ladle. Fluor spar

can also be used with the other ingredients, lime, limestone and puiple ore in

the ladle, but the mixture is not quite bo efficient as when calcium chloride is

u.ed."
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Full details of his experiments are given by Mr Snelus, both in desul-

phurizing in the ladle and converting into steel, together with analyses of the

metal and slag at the various stages of steel making, and also the mechanical

test of the steel, and the result of his observations is summed up in these t,. ,.
, _,, , . . , I , • 1 1- 1 1 1 • • -"-"^ result,

words :
" Ihat this is a thoroughly practical, reliable and inexpensive process

for desujphurization, and that by it, usin^ the basic process, white iron made
entirely from cinder can be converted into excellent steel without undue waste

or loss of time."

In the discussion by members of the Institute which followed the paper?,

Mr. Snelus stated that he had an opportunity of seeing the process at work
on a practical scale and that it was not now merely an experiment. He con-

fessed that he had gone to the place with some fear and trembling; he thought by ^he'exi^ri'
it was in an experimental stag.? ; but when he went there he found that it was in meual stage,

lull working order, applied constantly to a blast furnace of ordinary capacity, and in full

running in the ordinary way and the whole thing going on as a large manu- "

facturing operation. It was simply an examination of a process going on in

ordinary working— a thing carried on daily by ordinary workmen without

any instructions, but of course the men must be skilled and possess a

lull knowledge of the process and how to adapt it. Mr. Snelus said he

had often been condemned by his friends for having ruined his own dis- The process a

trict. in which is hematite ore high in sulphur, by doing all that he could boon to British

for dephosphorizAtion ; but he hoped that he should atone somewhat for hematjte ofea.

that by the aid which he would give to desulphurization, beciuse it would
place in the hands of hematite makers a means of producing the very

highest class of steel. Therefore he thought that the process would undoubt-

edly be a benefit to those districts having the class of ore in which sul-

phur had been a trouble as well as phosphorus.

Of course there was not entire agreement among members of the Insti- i>ifjerences of

tute on the merits of the Saniter process, and doubts were expressed by opinion.

one or two members as to whether it could be depended upon for uniform-

ity of results. Sir Lowthian Bell was characteristically cautious ; that is

a constitutional quality with him, and he is to be respected for it. But
Sir Lowthian discussed the subject mostly from the point of view o . a

theorist, for he had not had an opportunity of examining the process in

practice ; and it is to be stated that the German objectors have also in

the main spoken and written frem the same point of view. Such testimony

cannot therefore have the same weight or value as the testimony of men like

Mr. Snelus and Mr. Stead, who have made careful study of the process after

witnessing its operation.^' Practical demonstration, in which there is not a

possibility of deception, will be accepted in preference to the most ingenious

speculation or theory.

l7See Report of the Proceedings of the Iron and Steel Institute in Iron, May 26, 1893.

At a meeting of the Cleveland Institution of Engineers held December 19, 1892, Mr. Saniter
read a paper descriptive of his process in which he said :

" The application of the process to the manufacture of basic pig iron presents in the first in-

stance the possibility of dispensing with the use of expensive manganiferous ores, and the
further possibility of removing the difficulty hitherto experienced in using direct metal for steel

making, owing in the one oa?e to high silicon and conversely when the silicon is low to high

sulphur. This may be simply done by using the dry mixture for the removal of sulphur

only, and should the silicoa be high by adding a bucket of water to the mixture a short

time before tapping the fum-vce." Commenting on this feature of Mr. Saniter's paper at the

meeting, Mr. Stead said there seemed to be at the present time a rage for studying how to

get rid of sulphur. It is not so long ago, he said, that a beautiful process was perfected in

Germany, but it required a large amount of manganese, which is expensive. At Wigan he
had witnessed successful experiments on Mr. Saniter's process with iron containing only 0.4

per cent, of manganese, and though the sulphur was 0. t per cent, it went out almost magically

a few minutes after the chloride of calcium was added. They did not understand e.xactly

what action took place, but the fast remained that the sulphur waa eliminated, and in the

eourse of time they would no dojbt understand the action itself.
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Progress of

improvement
in methodfi of

trfatiner ores

and metallic
iron.

Lesson sforOntario.

i The long story of invention is not closed, and in so tar as the art of irort

makifig is concerned it is not likely to close while impurities in ores and fuel&

continue to baffle the inj^enuity of man. But the iron masters are in the line

of improvement, and aided by science they are making sure headway in the
face of many difficulties. The iron ores of Ontario are no worse than ores>

elsewhere ; indeed it is almost certain that they are freer from at least one
objectionable element, phosphorus, than those of other countries in which
supplies are mostly lound in the more recent rock formations. Better ways-

of treating ores in preparation for the blast furnace, and better ways of improv-
ing and refining iron and converting it into steel, as well as of strengthening
it in combination with other metals, are being found cut by skilled men iu the
laboratoiy, the lurnace and the workshop; and every advance so made is a
gain in which the whole world may share. There is not a process in the pre-
paration and smelting of ores, not an improvement in the blast furnace, not
a method of refining or working the metal, not an economy in any operation
from opening the mine to the last touch of finish in the workshop, but is a&
free and open to us in Ontario as it is to the people of any country or state

in Europe or America. Why then should not etiort be directed to utilize one
of the mos^ valuable of all the raw resources of our country, converting it

into wealth by the wisely-controlled agencies of capital and labor, and mak-
ing it an instiument for ihe production of greater wealth by ways and mean&
almost without limit and number ? A talent kept buried in the earth will be
no more than a talent a hundred years hence, while if rightly utilized it may
reproduce itself a thousand fold in a hundred yearsTA

The buried
talent.
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V.

FACTS AND OPINIONS ON THE IRON INDUSTRY.

The narrative of the failures and successes of iron making in our country,

of the means which have been adopted by Governments to aid and

encourage *he industry, of the iron ore resources of our Province and of

improved methods for treating ores in the process of extracting the

metallic iron, may now be appropriately followed with information and
opinions gathered in a wider field, but having direct reference to the

possibilities of establishing works for the production and manufacture of iron

in Ontario.

Various Aspects of the Industry Presented.

In the statements which follow, Dr. A. P. Coleman, Professor of Metallurgy

and Assaying at the School of Practical Science, treats of the development of

our mineral resources in a general way ; Samuel D. Mills gives the benefit

of his experience with charcoal furnaces in Michigan and Texas ; Mr.

Ritchie outlines a scheme for utilizing iron ores along the line of the Central

Ontario Railway in connection with nickel ores of the Sudbury district ; and

Messrs. Pusey, Ledyard and Conmee express opinions on a variety of

practical features relating to the industry.

PBOFESSOB COLEMAN'S 8TATEMHNT.

" From a geological point of view the Province consists of a comparatively Coleman.

small southern portion formed of paleozoic rocks with no important deposits of

minerals, but covered by as productive soil as any in America, and of an im-

mense northern and northwestern area of Laurentian and Huronian rock, of Agricultural

little use for agriculture, but rich in mineral resources. The fertile southern an'l mineral

portion was naturally settled first by a thrifty, prosperous agricultural popu-
^o'l^utry?

lation, little inclined to unusual speculations of any kind and specially ignorant

of mines and minerals. Losses in the Madoc gold mining excitement con-

firmed them in the belief that mines, especially in Ontario, were very dan-

gerous investments.
" As an agricultural country Ontario has |>ractically reached its limit. If

the Province is to advance in the future as in the past, or if it is not to retro-

grade even, the great northwest must be turned to advantage. Its stores of

timber have hitherto been a source of revenue, but tires and the work of the

lumberman are steadily diminishing them. The only hope for rapid advance

in the future lies in the development of the mineral resources, especially of

the Huronian tracts, which as far as explored have proved rich in ores. Iron

ores of unsurpassed quality and in large amounts are found in the Province
;

copper ores occur in very large quantities ; and the world's largest known
source of nickel belongs to the Province, not to mention ores of silver and
gold ; so that Ontario may justly be described as one of the richest countries

in the world in mineral resources
" Notwithstanding this, Ontario has been disappointingly slow in develop-

ing its mines, and what has been done has been the work not of Ontario men,
but of Americans or Europeans, and has frequently been carried on in ways
unsuited to our conditions. Every new mining region has its special condi-

tions and difficulties, and the best methods of meeting them can be determined

often only by costly experiments on a commercial scale. No mining region

can reAch the highest prosperity merely by shipping its ores to other countries,

7 (M.)
'
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Coleman.

Advantages of

smelting
works.

Skilled label-

and good
markets.

Capital and
experience
required,

and it is safe to say that until Ontario ceases to sell its ores and low grade

mattes and begins to smelt and refine its own iron, steel, nickel and copper,

no great advance is likely to be made. The establishment of smelting works
of any kind on the right scale and wisely managed will give a market for

many ores of too low grade for export, and will serve as a nucleus for a dozen

other industries of great importance.
" The starting of the manufacture of good quality steel, for instance, would

probably be followed by the retining of at least part of our own nickel, to be

used in making nickel steel, and that by the refining of the associated copper.

1 need not say that this would imply a demand for skilled and highly paid

labor, would lead to the building up of great manufacturing centers through
the cheapness of the main raw materials, and would afford the best possible

markets for our farmers.
" But the founding of such metallurgical establishments on the proper

scale demands a large capital and great experience ; and at the outset there

would probaUy be little or no returns until the experimental stage was over.

In many other countries this costly and discouraging initiatory period has been

tided over by governmental aid until things had reached a self-supporting basis.

" In a purely agricultural country like Ontario encouragement is particu-

larly needed, since our people have not yet developed the skill and experience

required for success in this direction ; and the foreigners who might be expected

to undertake the work are already interested in the success of rival establish-

ments in the United States, England or other countries.

" Under all the circumstances it appears that our Government would be

justified in aiding in whatever way seems wisest the establishment of smelting

works in the Province, such aid of course to cease when no longer needed.

Such a course has been adopted with advantage by many other countries.

Norway and Saxony have even owned and worked important mines and smelt-

ing establishments with great benefit to the State.

" In my opinion Ontario has reached an important turning point in its

history. If no new departure is made our Province must stand still or even

retrograde, while a wise utilization of our mineral resources will give the start-

ing point for a growth of population and wealth which will keep Ontario in

the front rank as compared with the rest of the world.
" To the Government of Ontario this question has a very direct importance

from the financial side. The revenues now derived from the sale of timber

limits will not last always ; but if mining and smelting receive the proper

attention this loss of revenue may be much more than made up in royalties."

which ought
to be
encouraged by
Government
aid.

A turning
point in our
history.

Financial
aspect of the
question.

Mills.

SAMUEL D. MILLS STATEMENT.
"I am an old countryman by birth. I studied at the Royal School of

Science, Dublin, intending to follow mining engineering, but family circum-

stances led to my abandoning thnt idea, and for seven years I did nothing at

it. I formerly re.sided in Kingston, Ontario, for nearly four years. I have

had no experience in iron-making in Canada. During the time I lived in

Nova Scotia, about three years, I was a partner in a private company
engaged in mining barytes, but owing to some changes in the market we
could not work at a profit, and, there being indications of lead, copper and
silver on the property, I was engaged in attempting to develop th^se. I

lived in Nova Scotia f-.-oni 1874 to 1877, and took advantage of opportunities

I possessed of visiting and studying the working of the furnaces at London-
derry. Mr. Brown, the gfnoral superintendent, being a frieud of mine,

proposed that I sliould take the position of chemist and assistant superin-

tendeiit, but a change in the management prevented my doing so. When I

went to Kingston I opened a mineralogical and mining office, and remained there

for three years trying to work up some interest in connection with the mines
there. I examined uiany of the mines in that district at that time. I

examined the iron mines north of Kingston, in Frontenac principally, and
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also in Linark and other parts of that country. I was partly exploring for Mills,

my own purposes and partly examining for others. Folger Bros, got me to

go up and make a report on the Mississippi iron property, and I examined
some mines farther north for my own satisfaction ; these mines were being

worked then. 1 wrote a report for Messrs. Folger which was published in

the Kings<^on Whig at the time, somewhere about 1879 or 1880.

" In 1881, finding that business continued dull, and it was impossible to Blastfurnace
get up any interest in mining at Kingston, I abandoned the attempt. I got experience in

an offer to go to Michigan to take charge of the new chemical works and blast Michigan.

furnace at Newberry, in the northern peninsula, about 75 miles from the

straits of Mackinaw. I remained uhere for nine months, when I went to St.

Ignace and took charge of the Martel furnace and chemical works, where I

remained for about eight years. The St. Ignace furnace was built before I

went there, and had been running about eighteen months. The supplj' of «re The St. Ignace

for this furnace came from many different mines in Michigan, mostly from
"™^*^^-

the neighborhood of Ishpeming. Some of it came by rail a distance of about

J 65 miles. We used a mixture of ores. During the last fifteen months I

was there we experimented with thirteen different kinds of ore, showing the

range of ore obtainable there. We used brown hematite, a certain proportion

of red hematite, hard specular an;i magnetic ore. When I s|)eak of red

hematite I mean both the soft, earthy variety and the hard specular ore. The
regular practice in that furnace was to use a mixture of five different kinds of

ore in tbe same charge, mixed in given proportions. In the manufacture of car-

wheel ii'on the obtaining of a proper quality of chill is a matter of very great

nicety, and one requiring very close attention, and the mixture of the ores was
made with the view of accomplishing that object. We experimented care-

fully so as to find out the proper mixture, and the proportion of the various

ores was regulated accordingly. We never tried to produce a suitable quality

of iron from magnetic ore alone, as we had no occasion to do so. It would not

have been economical, because the magnetic ores were the highest priced ores

we used. We used only a small proportion of them, what we could not do

without. The bulk of the ores were hematite, chiefly red.

" During a run of 167 da^^s from April to October, we experimented on Quality and

the following varieties of ore :—Imperial, a brown hematite ; Webster, the cost of ore

same ; Cleveland Lake, a soft red hematite ; Old Mine, a similar quality of

ore ; Cleveland Scotch, Dexter, East New York No. 2, and Lake Superior

No. 1, all hard red hematites ; Michigamme and Corar^ile, magnetic
ores. The names given are those of the mines. Some of the hard red hematite

ore was specular. The following are the quantities we used during that cam-
paign :—impel ial, 3,405 tons, Webster, 115 tons; Cleveland Lake, 3,722

tons ; Old Mine, 2,369 tons ; Cleveland Scotch, 3,668 tons ; East New York
No. 2. 622 tons ; Lake ' ui>erior No. 1, 954 tons ; Michigamme, 1,016 tons

;

Comrade, 91 tons, and Chelsea, 99 tons. The average yield of iron for the

167 days was 57.8 per cent. The mixtures did not remain the same for the

whole time ; for a week or so perhaps we ran upon one mixture and then
changf-d over and tried another. Of some of the ores, as you will node;-, only

very small quantities were used. I cannot give the percentage of iron in all

of these ores ; but here are averages of a few of them :—Imperial, 57. 8 per

cent rf iron ; Lake Superior No. 1, 65.2 per cent. ; Cleveland Lake, 61 5 per

cent. ; Cleveland Scotch, 62.6 per cent. ; Michigamme, 65.5 per cent. The
total make of iron during the run was 9,361 tons. I have not got the exact
figures as to the cost per ton of the iron ore laid down at the furnace, but the

quantity of ore required to make a ton of iron cost us ^6.55, the ore yielding

an average of 57.8 per cent, of iron. When I speak of the ton of ore I mean
the net or short ton of 2,000 lb., in which way be bought aU our ore, but the

iron was sold by the long ton of 2,260 lb. I give the product in long tons,

but the ore in short tons. In Texas we allow 2,268 lb. to the long ton.
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j^jjjp
*' We manufactured our own supply of charcoal to a large extent. We

made it at two different sets of kilns, and also bought some from outside

parties. One set of kilns was twelve miles from the furnace, and the other

was between twenty-four and twenty-6ve miles up the railway. We used

Production of beech, maple, birch and a little elm in making charcoal, as little elm as pos-
charcoal fuel, sible. It was all Vardwood except a little soft maple. The timber was good

and heavy. We could cut from 40 to 45 cords of wood from an acre. We
cut up the whole tree, everything down to three inches thick. A cord of

wood would make about 45 bushels of charcoal in the kilns. We did not
make it in any other way ; we did not use any pit coal. I cannot tell you
what the charcoal weighed per bushel ; we called 20 lb. a bushel and settled

for it and paid our colliers, etc., on this basis. At onetime we kept accurate

account of the coaling and handling of 2,000 cords of wood, and the resulting

charcoal cost us 4^ cents per bushel f. o. b. cars at the kilns. The freight to

the furnace was three-quarters of a cent per bushel. During the campaign
I mentioned we used 870,000 bushels of chircoal. The cost of the coal per

ton of pig iron was $6.89. At the second set of kilns, which was not so well

managed, the coal cost us more, and the coal we bought from outside parties

cost us very much more than it ough*" to have done,

y. " With regard to flux, we were most fortunately situated. During the
last run I decided to extend the stock-house, which was not large enough to

carry a proper supply of ore for the winter. On commencing our excavations

I found that the upper end of the stock-house was built on limestone, and w*>

excavated the limestone for flux and extended the stock-house at the sime
time. Before this we had quarried the stone about a quarter of a mile from
the furnace. The quantity of limestone we used for flux varied according to

the nature of the ore. We used a very .iraall proportion, as our ores were low
in silica and were to some extent self fluxing. The Webster, Imperial and
some of the other ores carried a good deal of lime, so that our proportion of

limestone ranged from 40 to 70 lb. per charge, averaging perhaps 601b. Ao
average charge consisted of 1,800 lb. of ore ; with that we would use 50 or 60
lb. of limestone, which is a very low proportion. We did not put an estimate

on the cost of the limestone, as under the circumstances it really cost us

nothing ; we were obliged to excavate it in order to extend our stock-house.

Cost of labor. "As to the furnace itself, a correct description of it, giving the
dimensions, etc., was published in the Charcoal Iron-Workers' Journal. The
machinery, blowers, etc., were also described in that article. We had 26
men employed about the furnace ; then there were the engineers and others

;

in all there must have been 38 men. The cost of labor per ton of iron was
$1.42, which includes superintendence, fuel for switch locomotive and black-

smith's wages. -

Total cost of " The tacts which I have given regarding the campaign referred to will
production. apply to the general run of our work. We have done better, and we have

done worse. At the prices which we were paying for the ore, labor, etc., the
total cost of production of iron per ton was $15.70. According to the books
in the office the cost was $15.94; but there were some charges which ought
not properly to have been entered against it. The pig iron was used
exclusively in the manufacture of car wheels, and very largely by our own
people. The furnace was built for the express purpose of supplying the Erie

Car Works, the property of Davenport, Fairbairn A Co., at Erie, Pennsyl-
vania.

Experience in " I was nine years in Michigan altogether, leaving there early last year
LexAB.

g^j^^ going to Texas. I did not build the furnace at Texas ; it had run for

about six weeks and then shut down before I took charge. It is supposed to

have a capacity of 60 tons, and I hope we shall make it a 50-t >n furnace, but
owing to defects in construction it did not run orer 40 to 45 tons. It is

larger than the Marbel furnace ; it is 60 feet high by 1 1 feet bosh, and 6 feet
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6 inches crucible. There are six tuyeres ; the Mattel furnace had five. We use Mills,

the warm blast in Texas, from 500'^ to 900". At the Martel furnace we used
from 1,100'^ up as high as liSOO"^ ; I have run as high as IjSOO''. We use

the gas from the furnace in heating our boilers and heating stoves. The
furnace is located at New Birmingham, Cherokee county, Texas.

" The ore used at the furnace occurs in what is known as a blanket ^^ '*'*'

deposit. It is found on the tops of hills, at an elevation of about 700 feet

above the Gulf of Mexico, throughout the counties of Angelina, Rusk,

Cherokee, Smith, Henderson, Anderson and several others. The level is so

invariable that you can almost tell the elevation at which you are above the

gulf by finding this ore. It is a brown hematite, somewhat similar to the bog

ores of Quebec. It is a bog ore formation and is found near the

surface, the earth being removed by means of ploughs and scrapers. The ore

is then broken up with bars and picks, very little powder being used, and
after stripping a bank of ore the earth from the next strip is thrown into the

excavated place, so minimizing the cost of excavation. The beds range in

thickness from 18 inches to 3 feet 6 inchd^. It is covered with sand, and
generally underlaid by sand also ; it is not found in vegetable mould. The
thickness of the overlying sand varies from nothing to 12 feet, but we do
not touch the deeper portions. If the bed is covered with more than six feet

of sand we leave it. The ore analyzes -45 per c<-nt. iron, and will yield in the

furnace somewhere about the same. There has been an amount of irregularity

in the output of the furnace that shows an irregularity in the ore itself. It

has appeared to run from 45 to nearly 50 per cent, in tae furnacr. It must
be more than that in the ore, but pig iron is not all iron by a good deal. The
softer grades particularly run down as low as 96|- per cent, of iron, the

balance being silica and carbon. There is a large amount ot graphitic carbon.

as much as two or three per cent., in the softer irons. There is some sulphur

and phosphorus in the ore. I have not the analysis here with me, but it

sometimes runs as high as 0.2 per cent, of phosphorus. There is a little

sulphur ; some analyses I made myself ran from a trace to .06 ; it varied

considerably. We lay down the ore in the sto ;k-house at a cost of 65 cents

a ton. Our labor is aiot so very cheap ; it costs us from §1 25 to 81.50 per

day. It is negro labor chiefly, and we find it ethcient. With a gang of forty

or fifty negroes we have two to four white men as drillers ; and in ease we
use a little powder we employ the white men to drill. We pay our foreman
miner S2. 50 per day.

" Our company makes its own charcoal. Up to the present time we Charcoal.

have been making it in pits exclusively ; but the intention of the company is

to raise some more capital and fjo into larger development, probably building

another furnace, and more kilns for making the charcoal. There are two kilns

already built, which I put up last year. The supply of wood for charcoal

varies in distance from the furnace. Our kilns will be located at the furnace,

but that will have nothing to do with the point of supp'.y of the wood, which
will be brought to the kilns by rail. Our charcoal has been costing us

somewhere about seven cents per bushel ; we expect to cut the price down
considerably.

" We ran our last campaign about eight months, and then decided to shut
down for alterations and repairs. There were a great many repairs found
necessary, and a great many alterations were required in the stock house and
in other ways. We are subject to very heavy rains there, and the upper
works of the furnace were leaking so that the rain got into the furnace. The
low price of iron had a good deal to do with our shutting down ; it was the

principal reason. Iron went down to such a price that it would only net us

$12 per ton, audit was costing us $11.75 to $11.90 to produce it.
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^'^^*- " Coming back to Ontario, I cannot say that I have any other knowledge
_ , of the iron deposits of this Province than I gained durins: my explorations

the Kingston ^^ *^^ neighborhood of Kingston. From what I then learned I formed the
district. opinion that there were large bodies of iron ore in the Frontenac country

and its vicinity. I felt csrtain that there was a large amount of iron there.

It was of good quality, not to be surpassed anywhere. It was chiefly mng-
netic. There were some indications of hematite, but hematite ores are not to

be discovered by the use of the dip needles ; nothing but actual work will

Prospecting show their presence unless they crop out. The only way to find them is by

monc/drill''^
using the diamond drill. I have seen indications of outcroppings. Where
discoveries are made in Michigan and Wisconsin of hematite ores the

diamond drill is used very largely in prospecting for them. There will

always be more or less indication on the surface in the case of hematite ores

from the discoloration, but I have heard of borings being made without any
surface indication. Brown hematite is always found by the discoloration.

It is almost always at the surface, and you will find a very frequent indica-

tion to be the deposits from th« water. If you find a spring of water leav-

ing a deposit of brown ore you may be perfectly certain that there is a body
of it somewhere in the neighborhood. I certainly recommend the use of

the diamond drill in prospecting for red ores, and for magnetic ores as well.

In the case of magnetic ores we do a good deal with the dip needle, but as a
confirmatory test I consider the diamond drill is necessary.

Treatment of " In furnace work it is found to be very desirable to use a mixture of
agne ic ores,

j^g^,,^ g^j^^j g^j^^ Qj.gg . j^^j. \^.^y^ magnetic ores may be greatly improved for

furnace treatment by roasting. By adopting the following plan such ores

can be used for smelting without mixture : take a portion of magnetic ore

and use it in its raw condition, and roast the rest of it. In New Jersey this

plan is followed. The object of the roasting is to change the nature of the

ore and convert it from the protoxide to the sesquioxide, thus virtually

changing it into a hematite ore. The advantage of the hematite is that it is

an open ore, more open than the magnetic, the consequence being that in the

furnace it takes up carbon more readily and parts with its oxygen more
rapidly. The reaction is much more rapid with hemitite ore than with
magnetic : the reason being that in the first place the latter ore is dense

throughout, and in the second it has a smooth polished surface, consequently

it resists the action until it goes down a certain distance in the furnace.

Long before the hematite ore has reached that level in the furnace it is to a
great extent reduced and thoroughly saturated with carbon The practice of
roasting magnetic ore and using ore thus treated with raw magiietic ore in

the furnace is followed at Boonton in New Jersey ; when I was there some
years ago I found them running entirely upon that plan. The Oxford fur-

nace, situated at a town in New Jersey whose name 1 do not now recall, has
carried on the same practice. At Boonton they roasted the magnetic ore in

heaps. They took cord wood and laid it in rows lengthwise about three fee

apart, covering a width of about 30 feet ; they then bridged this over with a
regular layer of cordwood laid close together, and on this the ore was piled

and ranked back with the sides sloping at an angle of 45 degrees. In firing,

in addition to the wood they occasionally put a little coke duet along with
the ore, but the ore carried a good deal of sulphur, and the sulphur assisted

in the roasting. The presence of sulphur in the ore was certMinly part of

the reason why it whs roasted, but they would have had to follow this plan

in any case because they could not run on magnetic ore alone. The furnace

would run irregularly and give no end of trouble; besides, a proper quality of iron

could not be made in this way. By roasting part of the ore they were able to

make the quality of iron they required. They used coke for smelting. They
made ordinary merchant bar ; they had also a rolling mill and puddling
furnace, and I think put the whole product of the furnace into merchant bar.
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" From -what 1 know of this country I would advise the making of both Mills,

charcoal and coke iron. You have an ample supply of charcoal available in

the country. I think yc^u covild manufacture charcoal iron to greater advan-

tage than coke here, because in the latter case you would have to import Charcoal and
your fuel. The trouble is there is often difficulty with stove manufacturers coke irons are

and others in using charcoal iron, owing to its tendency to chill. They pre- tario^
*" "

fer coke iron for ordinary purposes, for the manufacture of water pipe and
things of that kind. At the same time for heavy castings there is no objec-

tion whatever to the use of charcoal iron ; on the contrary, it is an advan-
tage because it is a better iron. It makes a stronger and better finished plate

than coke iron, but when you come to make thin castings like stove plate

there is a little difficulty ; there is some danger of getting a chilled casting,

and there is a difference in the grinding, etc. Mixing a small quantity of

charcoal iron with coke iron gives a tougher plate, but to make it exclusively

of charcoal iron does not answer so well. If you want to make good malle-

able iron castings however you must have charcoal iron.

" I think charcoal iron can be made more cheaply here than in Michigan, Cost of ore ia

because you can get your ore cheapfr here. I am convinced of that. You Ontario as

can get it in sufficient quantity, and I believe it will cost you a dollar a ton Michigan,
less for ore than in Michigan. I figured on getting ore here at such a price

when looking into the question here a few years ayo, and my calc uJations

were based on infoimation I received from Mr. T. D. Ledyard, from my
own knowledge of the erst of ore at the mines north of Kingston, and from
information I got fiom other parties with whom I went thoroughly into the

matter. I came to the conclusion that the ore for the nianufactuie of iron

hoe would not cost us more than about $4 per ton, which is over $2 a ton

better than in Michij;an. Wht n I say f4 a ton I mean $4 for the ore

required to make a ton of pig iron.

" The roasting of the ore at Boonton costs 25 cents per ton. It may Cost cf roasts

cost a little more, but I understand it has been done for that in othei ^^S ore.

places. The cost depends entirely upon the facilities you have for obtaining

roasting material ; where you have charcoal braize collecting about the

furnace it is a very easy method of getting rid of it. Un roasting a laige

quantity of ore in Texas we found the process cost us 25 cents per ton,

and it improved the ore some. We used charcoal braize, and had to haul
it a mile and a quarter. We found it paid to roast the ore at the mines
better than to haul the ore to the furnace and roast it there, as we had no
facilities for roasting it at the furnace. When the miners were mining the

ore they would load it right into the carts and the carts delivered it on top of

the kiln where it was roasted, thus saving one handling. When the wiggons
came from the mine with the ore they took charcoal braize back, and so this

plan we found to be the most economical.
" The fact must be taken into consideration that charcoal iron made here

would come directly into competition with coke iron. Users of iron would Competition
prefer it if they could get it at the same price, and possibly they might of charcoal

pay a little more for it for some other purposes, but when I was investigating and coke irons,

some years ago I found that the malleable iron makers cf Canada were
using coke iron, although supposed to be using charcoal iron. Some of

their employes admitted to me the fact that they could not make malleable cast-

ings equal to the United States castings for the simple reason that charcoal

iron was used in the United States aiid coke iron here. I consider that char-

coal iron could be made here more cheaply than at the Mirtel furnace, or in

Wisconsin, but supplies of coke iron from Great Britain would doubtless

come into competition with our charcoal iron.

"With regard to the cost of producing coke iron here, I made some cal-
Cost of oro

culations three years ago, which might perhaps have to be modifi^id a little ducing coke
now ; but as near as my recollection serves me, the estimate I arrived at i^o"-
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Nova Scotia
and
Pittsburgh
eokes.

Mills. was SI 4.50 per ton, assuming we could get coke in duty free. Ooke would
cost us more here than at any point in the United States equally distant
from the source of production, for the reason that we would not have return
cargoes, unless we could get out our iron ore so cheaply an to be able to com-
pete with the American ore and carry the duty as well. I am not favorably
impressed with Nova Scotia coke. From what I have heard of it I believe

it contains a large proportion of ash, running all the way from 8 to 20 per
cent. I do not think it contains much sulphur. Pittsburgh coke contains

from about 5 to 8 per cent. The worst Pittsburgh coke is about on a par
with the best Nova Scotia, so far as I can learn. I do not think the Nova
Scotia coke contains a higher percentage of sulphur than the Pittsburgh
coke ; I do not fancy that it does. But tbe cost of freight on Nova Scotia
coke would be enormous. The magnetic iron mines north of Kingston are
very much nearer to Pittsburgh than the lake Superior mines. The question
whether you could send return cargoes of ore would depend largely upon the
price which the mine owners would set upon the ore. If they were satisfied

with a reasonable profit I see no reason why a trade could not be done. If

they were exorbitant in their demands, it could not be done. I assume that

a much larger quantity of iron ore would be raised if we could smelt it. If

a start were once made I believe the business would develop, and that a

much larger amount of ore would bo mined than we could use ourselves.

In that way we might be able to afford return cargoes to Pittsburgh and
establish a regular trade back and forth. If once a mine was opened and
thorouglily worked, it would pay to ship ore to the States in fo-ce of the

duty.
" In the attempt to establish an iron industry here with a protection of

$4 a ton on pig iron and a bonus of §2 per ton, the competition of British

iron makers would have to be met. You would probably make at first a

quality of iron only equal to a low grade of English iron. We have not the

selection of ores they have ; we may have better ore, but we have first of

all to learn how to use our ores in order to produce the best quality of irotL

It would not be safe to go upon any other ground than to count upon making
at first an iron equal to the lowest grade of English iron, which at present

commajds a price of about i?16.25 per ton here, duty paid. The c^st at

which I estimated we could make iron here was S14.50 per ton, which leaves

us only 81.75 and the $2 a ton bonus, equal to $3 75 a ton altogether.

Against this we must set the probability of the English furnace-masters put-

ting the price of th^ir iron down to somewhere about SI 3 per ton, ^vhich

they can do. They would, I believe, make a push to meet the competition

of iron made here, and they would even sell their iron at a loss at the start

with a view of crushing the industry out. In order to make the undertak-

ing a success we ought to have about 82 a ton more duty, and the duty on
scrap iron ought to be made the same as upon pig iron. The present duty on
scrap iron is only $2 per ton.

" Another point is this : if we want to establish a large iron industry,

something like the Pittsburgh industry, as we certainly can do if we set the

right way about it, we must get a chance to make steel rails, which are now
admitted free of duty. I would advise putting a du*-y of 86 a ton upon
iron. I think it is .$12 a :on in the States. But the removing of steel rails

from the free list and the placing of the same duty on scrap iron as on pig

are the most important things. It might be we could get along if we were
saved from competition with scrap, which coming in at a duty of 82 a ton

supplies a large proportion of the demand. I was talking to Mr. James
Worihington of the Bolt and Nut Works a few days ago, and he said

there was a large amount of scrap coming infco the country. I would pro-

])Ose to put the duty on scrap iron up to the duty on pig, or near that figure.

J think we ought certainly to manufacture all our own iron. If rolling
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mills for the manufacture of round and square iron and iron of various Mills,

kinds, as well as steel rails, were established, one would help another, pro-

vided the dutif s were equalized ; if for instance the duty on merchant iron

were not so low as to partly counteract the auty on pig. Of course if the

English manufacturers found themselvfs unable to send their pij? iron they

would send their bar if they could get it in cheaper than pi?, and the result

would be to hamper us again. It would be necessary to make sure that we

had sufficient protection against that as well,

" There is another serious difficulty in connection with the proposal to The uncer-

establish an iron industry here, and I do not know how it is to be met. It
Je^tS'e^tanffs.

is the feeling that exists amongst capitalists, both here and on the other

side, that even if a sufficient duty were placed upon iron it would be liable

at any time upon a change of Government to be removed or reduced, in

accordance with the politics of th^- incoming party, and that capital invested

in the iron industry would const-q'^ently not be safe. The question arises,

What guarantee can be given to capital that such changes will not take

place 1 Of course if the industry had once taken firm root in the country,

so that a large proportion of the populanon were direct'y or indirectly

interested in the maintenance of the works, the question would settle itself,

but until a sufficient proportion of the people to make themselves felt in

politics become interested in the maintenance of the industry, this ditficulty

will stand in the way. I have this very statement made to me by caoital-

ists in the United States when sp akiug to them on the subject, not only in

connection with iron, but as regards timber limits as well. Some years ago

1 was trying to sell some timber limits for a friend on the other side,

amongst others to some Bay City and Saginaw men, but they would not

touch them. They said ' We do not know the minute your Government
will put an export duty on timber.' In the United States the Democratic

partv certainly favors a revenue tariff, but the iron industry is of such

enormous magnitude that I believe if the Democratic party were to take the

ground squarely and say ' We are going to admit iron free,' it would

simply put them on the shelf forever. They would have no chance at all.

I am aware that at the last election the Democratic party adopted the plank

of tariff reform, not specifying particularly a reduction of the iron duties,

though these diuies were widely discussed, and it was pointed out by Wells

and others that they were a heavy tax on the producing classes of the

United States. There is no doubt that the iron duties in the United States

are too high, unnecessarily high. I think the position taken by the Demo-
cratic paity affi'cted the investment of capital to some extent, but the fact

is I have been too much engaged in actual business to pay very much
attention to politics. It is perhaps a curious conclusion to come to, but

my impression is that the iron business in the Unices States would probably

be in a more healthy state were it not for the high duties. So far as this

country is concerned, the great bug bear, the sticking point, seems to be the

fear entertained by capitalists that a protective tariff might not prove a

permanent one.
" There was an observation made to me the other day to the efi'ect that

the capitalists who had money iuvested in the industries of this country

and who were developing its resources were chif^fly Conservative in their

politics, and that on the other hand the capitalists of the Liberal party had

carefully abstained from putting their m mey into manufactures of any
kind, but had invested it in mortgage and loin companies, in real estate,

in shares of gas companies and in railway stocks and things of that kind.

An observation of that kind shows what the impression is. I am not in

a position to judge whether or not the statement is true, but the gentleman

who spoke to me had every opportunity of being well posted."
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" I am interested in iron lands along the line of the Central Ontario

Railway and in all the copper and nickel lands belonging to the Cana-

dian Copper Company, as well as in the lands belonging to the Anglo-

American Iron Company and those formerly belonging to the Ver-

milion Company. I think there are a little over 70,000 acres of iron

lands heM by our Company in Hastings county ; I am not sure of

the exact acreage. This does not include the Coe Hill mine, in which

I am not interested. The Central Ontario Railway was built for

the purpose of developing this property. The first thing we did waa
to make a contract with Mr. Coe when we purchased the lands now
represented by the Ooe Hill Mining Company, 14,000 or 15,000 acres addi-

tional, to build a railroad up to those lands and develop them. The railway

was built from Trenton northward wholly and solely to operate and develop

the iron interests there. We constructed ore docks at Weller's bay, and so

far as transportation went we had all the facilities for developing and carry-

ing the ore. We carried on operations at Coe Hill for two or three years,

and got out eighty or a hundred thousand tons of ore ; I do not now recollect

the exact quantity The ore went principally to Cleveland, where it was
remelted by the Cleveland Rolling Company. The results were satisfactory

until the ore began to develop sulphur. There was very much less sulphur

in the ore at the surface than farther down, so that not much was thought

about it for the first cargo or two. The ore was rich in iron, carrying about

65 or 66 per cent. This mining was done in 1883 and 1884. We discon-

tinued '"peiations because of the sulphur, which rendered the ore unsaleable.

There is a large quantity of ore lying there now. An attempt was made to

roast it in the form in which it was mined, in coarse lumps, and the result

was that only for half an inch from the surface was the sulphur driven off,

The ore was not very dense. At that time the practice of breaking ore for

the roast h^aps was not adopted to any extent in the United States. There

were furnaces where the ore was roasted, among others the furnace known
as the Taylor <k Langdon, but they were only adapted to treat the ore in a

small and rather expensive v/ay. From my explorations I am satisfied that

there is any quantity of iron ore of this grade—containing more or less

sulphur— in the district I am speaking of. ] had Mr. Bolger make a survey

for the railway, and in his report he states that for a distance of seventeen

miles on a portion of the line immediately north of Coe Hill the compass

was utterly useless ; iron seemed to be present in mass all through the

country. There is no doubt about the extent and quancity of that class of

ore, such as could not be utilized then, but is now valuable when treated by

the concentrating process. I did not find any red or brown hematite ore

there.

As to the concentration process, a machine has been patented by

Lovett & Finney of Chicago which I have seen in operation at various

places, and which I believe to be a great success. I have watched

the machine in practical operation at a place in New Jersey where it is

operated by th< firm of Hecksher & Sons of Philadelphia. They were running

it there on a very lean ore ; magnetic of course, as it is no use for any other

kind. It is a magnetic separator, and in my opinion is adapted to treat the

Coe Hill ore. Washing the ore is an additional process after treatment in

the mngnetic separator. This machine combines the two processes
;
you can

of course run it without the water, but the ore is much improved by adding

the water, because it takes out nearly all the phosphorus. This m-^chine

reduces the ore to a fineness of about 10 or 15 mesh. I had a large model of

it constructed and brought to Trenton, and had about half a ton of ore crushed

to about 15 mesh size, and put through several hundred pounds in the presence-
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of aViout a thousand people during the ten or twelve days we were there. A Ritchie,

machine running with a 48 or 50 inch belt will run through five or six tons

of hard ore an hour. It gives an ore practically free from phosphorus. Of
course where sulphur is in chemical combination with the iron the machine

will not take it all out, but the experiments I have made show that we can

drive that sulphur oti with a low degree of heat in about half an hour after-

wards. The ore varies with respect to the way in which the sulphur is com-

bined with the iron. Sometimes it is found in chemical combination and some-

times in mechanical combination ; it is not a serious matter whichever way it

is. At ( ne of the mines on the Hudson river they have been able to

desulphurize the ore at a cost of from 9 to 13 cents per ton after the mechani-

cal process has been gone through with, leaving it free from these impurities at

a cost of 20 cents per ton. The whole process, concentrating and desulphuriz-

ing, might cost 40 or 50, or perhaps 60 cents for a ton of concentrates. That
would give an ore free from sulphur and phosphorus and containing about

68 or 70 per cent, of metallic iron, and would enable us to use the

entire product of a mine instpad of only half or two-thirds of it as you now
do, and thus make a great saving in the cost of mining. Edison is treating ore

successfully containing only 18 per cent, of metallic iron. There is also a sav-

ing in freight charges when transported ; the freight rates are lower, as it does

not injure a boat or a car any more than a load of wheat. Fiirnacemen used to

say that a charge of this concentrated ore would choke a fui'nace, but they

have got over that nonsense now. The Bethlehem Iron Company are produc-

ing the finest steel in the world, and they tell me th^tt they can use 50, GO, or

even 75 per cent of the fine ore. They make an offer to buy all they can get.

I have a correspondence with them which reads as follows :

'Bethlehem, Pa., October 17th, 1891.

* Mr. R. P. LiNDERiiAN, President of the Bethlehem Iron Company, South
Bethlehem, Pa:

' Dear Sir,—I am interested in a large amount of iron ore along the line

of the Central Ontario Railway in the Province of Ontario. Your Company Concentrated

has also made quite a large investment immediately upon the line of this rail- ^^ fvfr h
^^

way. The larger portion of the ores in which I am interested are not market- lehem,
able in the form in which they are mined from the ground, owing either to

the fact that tht^y contain too much sulphur, or that they are too low in

metallic iron. For these reasons the mines have not been worked for the last

four years. I have thought that the new method of concentration and separa-

tion by the magnetic process would atford a solution of these di'liculties, but
it is urged upon me that fine concentrates cannot be successfully used in the
furnace, and that there is therefore no market for this kind of ore. I would
therefore be greatly obliged to you if you would give me your experience in

answer to the following quebtions :

' 1st Have you been using, or are you now using, fine concentrated ore

in your furnaces 1 If so, are the results obtained from it as good and favor-

able as those obtained from coarse or lump ore 1

' 2nd. What percentage of the whole charge in the furnace of this fine

ore do you use, and how high a percentage do you think you can successfully

use?

' 3rd. Do you manufacture any pig iron from ores which contain any con-

siderable percentage of sulphur 1 If not, do you purchase pig iron from par-

ties who do make it from ores which contain sulphur 1 If so, who are the
parlies who make pig iron from sulphurous ores 1 How much sulphur do the

ores contain as mined from the ground, and which are afterwards smelted
into the pig iion purchased by you 1
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Ritchie. « 4th. Does the pig iron made from these sulphurous ores contain any
sulphur, and can it be used in the mmufacture of Bessemer steel, and is it so

used by any considerable number of Bessemer steel manufacturers ?

' 5th. Would you be willing to purchase any large quantity of fine con-

centrated ore 1 Very truly yours,

(Signed) S. J. Eitchie.'

• The Bethlehem Iron Company,
'South Bethlehem, Pa., Oct. 17th, 1891.

* Mr. S. J, Ritchie, Akron, Ohio :

' Dear Sir,—Answeiing your lettfr of the 17th inst, I beg to reply to

the several questions that you af-k me as follows :

Percentage of
* ^^^- ^^ have ufed and are using a certain percentage of fine concentrated

concentrated ore in our blast furnaces ; the results, so far as I am aware, are as good as

th^B°thl**h
"* those obtained from coarse or lump ore.

furnaces. * 2nd, The highest percentage of concentrated ore which we have so far

used in our charge is about 50 per cent., but I see no reason why a high^-r

percentage might not be successfully us^d. If the ore is low enough in phos-

phorus, so that it need not be reduced too fine to eliminate that element, I see

no reason why we should not use as high as 75 per cent., or possibly more
' 3rd. We do not manufacture any pig iron from ores which contain any

considerable percentage of sulphur ; we do however purchase pig iron from

parties who do use ores which i und<-rstand contain in their nntural state

quite a high percentage of sulphur—the ore referred to is the Cornwall ore.

1 cannot say bow much sulphur these ores contain as mined from the ground,

but have no doubt that the parties who use this ore would willingly give you

this information.
* 4th. The pig iron made from Cornwall ore contains some sulphur, but

not sufficient to prevent its being successfully used in the manufacture of Bes-

semer steel, and it is so used by the large stet-l rail mills in the east.

' 5th. Whether we would be willing to purchase any large quantity of

fine concentrated ore would depend almost entirely upon the price and

quality.
' Trusting that the above will satisfactorily answer your questions, and

holding myself ready to give you any further information that I can, I am,

Yours truly,

' (Signed) E,obert P. Linderman, President.'

' I have also a letter from Thomas Edison on the same subject, of which the

following is a copy :

'Orange, N. J., November 26th, 1889.

' S. J. Ritchie, I'sq , New York City.

' Dear Sir,—Replying to your letter of 21st instant, in regard to rn^fining

ores in Canada by means of my Magnetic Ore Separator, I beg to answer your

queries categorically as follows :

' 1st. What would be the approximate cost per ton of the ore as min-d

from the ground, for crushing and separating the iron contained in it from the

silica or other foreign matter, by your process ? A. Actual cost, 62 cents p-r

crude ton.

' 2nd. How much iron will you be compellfd to waste in the rocky matter

which you separate from the iron 1 A. H t<5 2 units of origin-il ore.

' 3rd. How high a grade of ore can y»>u produce from an ore carrying, as

mined, say forty per cent, of meta]lic iron 1 A. Average 65 per cent ; by

refining concentrates, cost ten cents per ten, 68 per cent.
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*4th. What would be the difference per ton in cost of producing an ore that Ritchie,

would yield sixty per cew. and one yielding sixty eight per cent. 1 A. Ten
cents.

' 5th. To how low grade of ore can you use the whole product of the

mine, %.ithout throwing any p-)rtion of it into the waste heap, by sorting or

separating it into second-class piles ? A. It will pay to use as low as 20

unit ore.

' 6rh. Allowing, as is usually the case in all magnetic ores, that thirty

per cent, of the ore mined is thrown into the waste heap, these heaps usually

carryin.^ about forty per cent of iron, how much of the cost per ton for

mining can you save by grinding up the whole amount mined and saving

all the ore contained in it'? A. Ordinarily, mining costs $1 per ton; if

you take everything down to twenty unit, cost generally will be 50 to 60 cents.

' 7th. Oan you lower the phosphorus contained in magnetic ores ? A.
We can reduce the phosphorus 75 to 80 per cent.

'8th. Will the fine ore which is obtained by your crushing and separat-

ing process be worth as much per unit of iron when delivered at the fur-

naces as the lake Superior Bessemer ores containing an equally high percentage

of iron 1 A. Yes, so the iron men say, and worth more if we go to 68 per cent.

' 9th. Calling the mining of the Canadian magnetic ores one dollar per

ton, the railway and lake freight onn dollar and sixty cents per ton, the

duty seventy-five cents per ton, seventy-five per cent, of the orns carrying fifty- Cost of

five per cent., and thirty per cent, carrying forty per cent : can you deliver by inaffnet^
this 'ore in Cleveland at as low a price per unit of iron as the lake Superior concentrator,

ores can be delivered at same place, the lake Superior ores beins: subject

to a royalty of fifty cents per ton and the Canadian ores being free from
royalty 1 A, About the same. (Jan on above assumption of costs deliver

a 68 per cent, ore at Cleveland for $5 per ton, sure, against a 65 per cent,

ore from lake Superior.

'10th. On what terras will you erect, at your own expense, upon the line of

the Central Ontario Railway at the mines belonging to the Anglo-American
Iron Company in Canada, the piant for which you have now completed

the plans, having a capacity for treating one thousand tons of ore per

day ? A. I will put up mill and refine for 70 cents per cmde ton to 65

f)er cent., and refine concentrates at ten cents per ton, to bring it up to

68 pfr cent. ; capacity 1,000 tons daily, no less. You may parch ise mill

at end of two years on twenty fier cent, earnings being capitalized at par.

' 11th. On what terms will you put up a similar plant havini^ a capacity

of 2,000 tons per day 1 A. Sixty-seven cents.

*12th. How som can you have this plant in condition to work? A.

Beginning May 1st, 1890, 90 working diys.
' 13r.h. Do you think it practicable and advisable to put up a blast fur-

nace for smelting this ore, and a steel plant for the raanufacr.ure of st^el, in

Canada? If so, what measures are necet^siry to be adopted by the Daininion

Government? A. Yes
;

jirotective tariff and a bonus for eijjht years.
* 14th. Are you willing to become interested in the smelting and manu-

facturing of iron and steel in Canada? A. Yes. Very truly yours,

'(Signed) Thomas A. Edison.'

" I have a similar letter from the parties who treat the Hudson river ores*

offering to either put up or run a plant with a daily cipacity of 2,000 tons,

and to reduce the sulphur down to two-t^'nth-t of one per cent. I have had
further corres'^ondence with Edison, and he otf-rs to [lut in a plant capable

of treating 2,000 tons per day. His process does not diSer very materially

from the one I have been speaking of. He uses a different kmd of crusher :

that is about the extent of the difference. I do not think they can use th<-

entire charge of the furnace of this fine ore ; I think they would have to use

some coarse ore with it.
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Ritchie.

Magnetic ore
ia furnace
practice.

Possibility of
making coke
iron in On
tario, ill com-
bination witli

nickel.

Demand foi

nickel steel.

Local uiarkst
for the pro-
duct.

The co]<e

supply no
hindrance.

" Unquestionably a good grade of iron can be made from the magnetic ore

only. The best Xoiway iron is made wholly from it. It is not at all neces-

sary to mix the magnetic ore with red hematite to secure the best results.

" I want to say that if I had not been hindered by my own associates I

could have had a plant erected at Trenton, at which the ore from along the

line of the Central Ontario Railway would have been treated and mixed with

the nickel from SudVjury, and Canada would today be supplying the Beth-
lehem Company with the nickel and iron to make the plate.s used on the

American war-ships. 1 have no doubt at, all that iron furnaces could be suc-

cessfully established in this Province. The fuel for them to use would be
coke ; the distance is shorter from the place on the Rochester and Pittsburgh

Railroad where coke is made than it is to Joliette. Illinois, by a hundred
miles. I think this material could be taken into the United States free under
the McKinley tariff, which levies the duty on the article of chief value. Sup-

pose you make something in the way of matte and send it in the form of pig

iron, I think it would go in free under the McKinley Act. Say the pig iron

were worth $10 and the nickel SI 6, the whole would go in free, becausi- nickel

is free. This was the intention when framing that provision in the tariff law.
" I think the iron industry can be most successfully established in this coun-

try in combination with the nickel industry. I do not see how it could live here

alone. There would be no use in anyone trying to send iron from here to any
other country, whereas nickel steel could be sent to England or the continent,

or anywhere in the world. There is no question that the demand for nickel

steel will be a large and permanent one. I can quote what Sir James Kit3on
told me the last time I saw him ; he said that every boiler in Her Majesty's

war vessels would be superseded by nickel steel boilets, and that every plate

upon Her Majesty's ships would be superseded by nickel steel plates, and this

not only for first class, but even for second and third class vessels Sir James
is ex-president of the Iron and Steel Institute. There is no doubt that nickel

steel must be preferred for any purpose where great strength, elasticity and
resistance are required. There is a market in the United States for this ore

when treated in the way I have described, and the difi'erence between the

freight you would have to pay, for instance, from anywhere on the Central

Ontario to points east of the Allegheny mountains and the fieight you would
have to pay from lake Superior ought to more than offset the duty. Canada
ought to have a large market of her own. She has upwards of 13.000 uiiles

of railway—a larger percentage of ndleage per head than the United States

—

and there is no reason why she should not produce the highest grade of

material for all her locomotives, cars and car-wheels which she now buys

of Krupp. Krupp has got to go to Africa for his ore and ship and haul it

bj' rail. If he gets any nickel he must go to New Caledonia or Canada
for it. There is no reason why all these things should not be minufactured

here. There is no such difierence in labor, fuel or tariff as to prevent it.

I am certainly of opinion, from observation in my own country of such

towns as Pittsburgh, Chicago, Cleveland, Reading and Bethlehem, that by

the establishing of various branches of the iron industry you create a local

market for pig iron, and in that way you put the industry on a better

basis. I do not know any country that ever got rich by selling raw material

and buying manufactured, and 1 do not think thut Canada will prove an

exception. She needs to manufacture for herself ; she cannot sell grain from

the farm and buy manufactured articles, paying 30 or 40 per cent, duly on

them, and prosper very well

" There is no reason in the world why the iron industry should not be

established in Ontario. The Illinois manufacturers haul their coke over five

hundred miles ; you do not need to haul yours over three hundred. These

companies do not have any return cargoes ; the cars in which the coke is

brought go back empty. No grain or anything of that kind is shipped in
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them. The cars are owned by the companies themselves. Train after train Ritchie.

<;omes to the Illinois Steel Company with coke, and goes back empty. The
copper mines at Butte, Montana, get their coke from Oonnellsville, and pay
^18 or ^19 a ton for it. 1 have not the figures with me which would enable
me to say what amount of freight the establishment of such an industry
would contribute to the railways, but I can say this that if the mineral busi-

ness were taken away from the Pennsylvania system of railroads it would
bankrupt it in four months, and the case is similar with all the railroads in

the United States. The only wonder is how the roads here can live without
such a business at all.

" The iron business would afford employment for all classes of labor, from Emiiloyment
the most skilled artisan to the common navvy. A great number of the iron of lu,bor.

workers in the States are paid high wages, higher than any form of labor

employed in Canada. Labor in the iron and steel mills and iron furnaces of

the United States is better paid than labor in the mines or on the farm

—

more than twice as much as farm labor.

" For the manufacture of nickel steel it does not matter much whether ^ .

you have protection or not. Steel rails I think now come into Canada neeied to

free. You have no industry to protect, if protection pure and simple is establish a

what is aimed at. What you want ti do here is to produce an article P'^'^'^J^^^'^®®^

which you can not only sell at home, but export it abroad and keep your
balance of trade right. If you make nickel steel you do not need to swap
it for anything. You could not sell iron alone in England ; carrying coals

to 2\ewcastle would be an easy task compared with that. 1 do not know
how they could manufacture nickel steel more cheaply in England than
we could here. They cannot manufacture for nothing there any more than
we can here. Their coke costs as much as your coke would cost. When
I was over there last, coke was higher a good deal than it was in the
United States. I think that there is little doubt you could lay down
coke here just as cheap as the majority of manufacturers in England get

it. I do not think there is anything lacking now to enable the industry

to be established, since a process has been invented to treat such ores as

jou have here. If you were going in, depending wholly upon the ore as

it is taken irom the ground, it would be another story. There is plenty
of ore where there is no railway. Between the end of our railway and
the Northern there are large deposits of ore containing no sulphur. But
as you are able to treat the entire output of the mine by this process and
get a superior class of ore, especially after roasting it, it is not so essenti J
that a first class ore be provided by nature as it used to be.

" I think if your moneyed men who have invested so largely in loan ^y^,

societies, etc., wish to protect their investments they cannot do better talists are

than set about establishing this industry. No country can ignore such a interest-d in

natural storehouse of wealth and expect to prosper. Compare the Southern fh'^'
• j f

^

States of today with what they were before the war, when th-^y used to

purchase everything with cotton, even the bacon they used, from the north,

and see what a change has been brouj;ht about by the developraeno of

their mineral resources. Lands around Birmingham that were ffered to

me for fifty cents or $1 per acre could not be bought now for $5,o00 or

$10,000 per acre."

CH.4RLKS J. PUSET's STATEMENT.
" The facilities which the Haliburton and North Hastings district aSords Pusey.

in the abundance and variety of ores, the accessibility of limestone for flux,

and the large quantities of good hardwood for charcoal, would in my opinion

enable the manufacture of pig iron to be carried on there to greater aiivan-

tage than at any other point. The advantage of making charcoal iron over

coke or anthracite iron is that it circulates every dollar which enters into its

manufacture among the people of the country, while in the case of coke or
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Pusey. anthracite iron about one-third of the entire cost is sent out of the country
for fuel. I think that is an important point. We have estimates made by

Advantage uf
^^' Witherow of Pittsburgh, now dead, of the cost of making charcoal pi^

making char- iron at Snowdon. Taking the cost of mining the ore, the cost of wood and
coal irou over the expense of making it into charcoal, Mr. Wi'herow estimated the cost of

raciteiron. manufacturing charcoal pig iron there at about SIO per ton. On the basis of

the data I gave him he siid he would undertake to make it at that figure.

I gave him the market value of the cord wo jd delivered at the railway, the

Cost of pro- cost of other supplies, the analyses of the ores and all other d4,ta h*^ required
duction. in making his estimate. It was a little less than |10 per ton. The exact

figures as given by me in the report of the )mmi8sion on the Mineral
Resources of Ontario were $9.08 per ton, and I see no reason for changing
them."

JAMES CONMBB's STATEMENT.

Coumee. " There does not appear to be any prospect of the ore on th-^ Canadian
side being worked to any great extent at present. If iron furnaces were
built there is no doubt the ore would be worked ; in fact Mr. Caldwell oilers

Some encour- *^ contract for the delivery of 25,000 or 50,000 tons or more of ore to a
agementneed- furnace if one were erected. I think some encouragement is needed for the
ed for erection gj-gg^JQjj Qf furnaces; it would require capital, which the people of Algoma

have not got. I am aware that there is a tarifl" of §4 and a bonus of 82 per
net ton on pig iron. This should be a considerable inducement, hut the con-

dition which is attached to the bonus is thit the iron must be produced from
Canadian ores. In our part of the Province there are no Canadian mineB
producing ore, and so the difficulty of complying with ^his provision is quite

serious. We cannot get a furnace built without a guarantee of ore to supply
it, and we cannot induce people to mine without the guarantee of a smelter
being erected. If capitalists could be got to agree together to mine ore and
erect a furnace as well, it would seem to be a feasible way. I think this

result might be brought about if the Government was to make a loan to a
good, substantial company, which could show that it was possessed of the

business experience and ability to carry on this class of work, or guarantee
its bonds for a certain amount. The Government could hold the company's
property as security, and in this way furnaces might be established and mine.s

opened, and the Government would be secured for the ri-sk. I do not think
there is any necessity for the Government to assist in the working of the
mines ; if they would assist in the establishment of a furnace it would
create a market for the ore, and the mines would certainly be worked. I do-

not propose that the Government should make the company a gift of the

amount, but that they should loan it ; or they might guarantee the company's
bonds lor t.wenty years, taking a first lien on the property, and if the com-
pany failed to pay the bonds the Government would have the property as an
asset. I think this would enable the company to secure the necessai-y capital

and make the undertaking a success. I do not think there would be any
difficulty whatever in getting men to undertake the construction of a furnace

if these inducements were offered. I feel quite sure that good men could be

got to go into the business if they were enabled in some such way to secure

the capital on easy terms. But if the Government would give a direct bonus
it would be perhaps a greater inducement. I would consider $100,000 a

good bonus, and would j)refer it in a lump sum in cash ; or, say, when the

works were partly completed $25,000 might be aivanced, when wholly c m-
pleted and put in operation another $2.t,000, when 100,000 tons of ore were
raised and treated a third sum of §25,000, and when a similar quantity of

ore was put through the remaining sum of S25,000 might be handed over,

spreading the payment of the bonus over the spAC^ of two years. I think a
furnace started with sufficient capital in the hands of good men would secure
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the Canadian market. There is ho duty on steel rails coming into Canada Conmee.

for railway purposes at the present time. There is a duty on light rails, such
as are used for tramways, but none on standard railway rails. If our mines
were producing sufficient ore, and we had furnaces and rolling mills in opera-

tion and were unable to get reciprocity with the United Scates, it might be

well to put a duty on steel rails ; but I am not at all ia favor of protective The market

duties. 1 do not think it would be wise to p it on such a duty at the pres- ^ ^ "

ent time, or until our mines were further developed. 1 would say this, that

if the United States continue to charge a duty upon rails manufactured in

this country Canada should do likewise ; but what would encourage the

developing of our mines more than any protective duty would be free entry

into the United States for our iron ores. We import steel rails from the

United States in considerable quantity. As a general rule the English rails

are the cheaper, but at times we cau buy rails from American manufacturers »

to better advantage than from the English. About one-third o? the rails

laid down on our road were American ; we could get them cheaper at the

time thin we could English rails. Railway companies are often in a hurry
for rails, and they can get them from the American manufacturers more
quickly than from the English, there is so much delay in getting rails across

the Atlantic. For this reason the preference is sometimes given to the

American rails, even though they cost a little more I think the 0. P. R.
have brought a good many of their rails from the States, but they have got

their supply mostly in England. If a duty were put on rails I suppose it

would have to apply to all countries. [ think if our mines were developed
and we had furnaces started we could compete with either Eugland or the

United States, and should not ask any duty. We have all the raw material. The chance of

and we have the advantage of not requiring to pav freight ; that ought to be Canadian ores

protection enoug i. I think Canadian ore could be shipped to the States at gtates market
present prices, if there were no prejudice against it; it would depend upon
the quality of the ore offered. I do not consider the 75 cents a ton duty on
ore going into the S'.ates prohibitive at all, owing to the f^ct that our ore

occurs near the surface and can be mined very cheaply ; but to handle ore economic
and compete with the Americans it would have to be handled on the same handling,

scale that they handle it They have the very best of railway facilities
;

they get their ore carried to the water's edge for less than a dollar a ton
for railway transit. They have the benefit of the return cargo, but we would
have that too. They have ore docks, over which they handle their ore just

as grain is handled in an elevator; a vessel is loaded in two or two and a
half hours, and to give vesselmen and shippers the same facilities would
require the expenditure of a very large sum of money in the construction of

railways, ore cars, ore docks, harbor facilities, etc., to enable the mines in

Ontario to supply ore to the American market. I think the setting up of

furnaces in our own country would soon be an accomplished fact if the

capital were obtainable, and these together with the facilities that I speak of

for shipping, etc., would no doubt lead to active mining. I believe there
would be a ready market for Canadian ore in the States, because as a rule Ihterdepen-

it is richer and better than the American ore. That would be a srood begin- dence of mia-

ning for the mining industry, but I think the most important thing of all is inS^°
^^^

the establishment of smelters to supply iron for our own market. It would
require double the capital to work the mines and operate the furnaces if the

same company undertook the whole work, but I think if a smelting furnace

could be got in operation the question of mining would settle itself. I have
no doubt those who own ore would be glad of an opportunity to place it in

the market. It would require still further capital to erect rolling mills for

the manufacture of rails, or plates, or bar iron, but it seems to me that if a
smelter were established to produce a good quality of charcoal pig iron all

these other things would follow
; private capital would be introduced to take
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Conmee. hold ot and establish rolling mills. I think a charcoal furnace would be the

most desirable. No doubt a grant of timber by the Government for the pur-

pose of making charcoal would be an assistance, but what is wanted is

capital, something to induce capitalists to go into the business and erect fur-

naces and the whole plant necessary to produce pig iron. A guarantee of

bonds to the extent of $200,000 would go a long way towards furnishing

the means to establish the works, or a bonus of $100,000 would be of very

A J , f r great assistance. I think Port Arthur or Fort William are the only places

Port Arthur where the necessary facilities can be had for the erection of the works, with
and Fort Wil- convenient supplies of ore and fuel. There is a great deal of pitch pine

ofThe^ i^ndus- there, as well as spruce, tamarac and birch, and T understand these are all

try. good for making charcoal. The Port Arthur, Duluth and Western Rail-

way goes through forest for part of the way, and there is plenty of timber
' within 20 or 30 or 40 miles of Port Arthur of the kinds I have men-

tioned. These woods are light as compared with maple or beech, but I

think about tifty cords could be cut on an acre. The timber has a thrifty

growth, the trees stand close together, and while each tree would not cut

as much as maple or beech the yield per acre 1 think would be larger. I

have had no experience myself which would enable me to say how many
cords per acre can be cut, but I have asked the question of Captain

Hooper, who was operating the Beaver mine and cleared a great deal of

land for the wood, and he told me that from 45 to 50 cords per acre

could be cut ; a great deal of it was poplar, but the other kinds yield

about the same. Then there is another point in favor of Port Arthur and

Fort William in case a coke furnace was built. Vessels taking up coal

or coke could carry east pig iron, iron ore or grain, and with return cargoes

assured we could depend on getting the cheapest freight rates."

Ledyard.

Coke fuel ad-
vised for a
blast furnace
located at
Toronto.

Estimate of

cost of pro-
duction.

THOMAB D. LEDTAKDS STATEMENT.

" I think the proper fuel for a furnace situated in Toronto would be coke,

which could be brought here just as cheaply as it can to Chicago, and per-

haps a little more cheaply. There should be plenty of room in the market

for the production of a furnace having an output of 100 or 150 tons a day.

Our investigations led us to believe this to be the case. I have an estimate

of the cost of making pig iron by Mr. Henry Kelly, who came over here

independently to see my own and other properties, and who is thoroughly

posted in mining. He is a member of the Society of Accountants, Phila-

delphia, and has been employed by some of the largest works in the United

States to put their books into jjroper shape, and in this way he has seen the

working of many fnrnaces. His statement is as follows, and was written

after examining the properties in Belmont and Snowdon :

'Toronto. July 19th, 1892.
' Dear Sir,—The following is my statement of the cost of making Bessemer

pig iron in this city, based on my knowlpdge of the cost of manufacture in

Pennsylvania, U.S.A. : Ore at $3.50=$5.78 ; coke at §4.50=$4.50 ; lime-

stone at 75 cents=:.38. Total cost of materials, §10 66 ; labor, making,

$1.31 ; labor, repairs, .09 ; incidentals, .81 ; salaries, office, etc., .35. Total,

$13.22. Yours truly,

Henry Kelly, Accountant.

Philadelphia, Pa'.

"Mr. Kelly was a special expert tor the Cambria Iron Company of Johns-

town, Pennsylvania, and other companies.

" One thing has operated against the establishment of the ironmaking

industry in this Province, namely, the fact that those who wished to engage

in it would have to provide all their own ore; while in the United States,

fori instance, they can go into the open market and buy at any time and in
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any quantity at the market price. There is no ore ready to be delivered in Ledyard.

Ontario because there are no mines, and as a consequence the starting of the

iron industry here would involve the risk and expense of mining the ore as

well, which is a very serious consideration when you take into account the

large amount of ore that should be on hand before a furnace can be started.

Por this reason a much larger amount of capital is required than if you were

begitning a similar enterprise in the States, where you can buy ore from A hindrance

time to time as it is needed. For instance, take a furnace that would turn to iron making

out 150 tons of pig iron per day, which would be about 45,000 tons a year which de-

'

To provide a year's supply of ore amounting to fully double that quantity, or mands large

say 90,000 tons and pay for it beforehand at say $3.50 per ton, would require
the^ndStr^'"'^

the outlay of a very large sum of money—upwards of $300,000. If our

mines were first opened and the product exported for a time to the United

States, I believe the effect upon the prospect of starting the industry here

would be beneficial. I know that men who are moving in the latter direction

:;it the present time are watching with much interest the operations of the hence, a

Belmont company at that mine. T think an iron blast furnace could be "^f
^^°° ^^"^

j^stablished here even before the mines were worked to great extent if the ^[^^

Government were to give a bonus. Other people besides myself who know
of iron deposits say that if there was a furnace in Toronto which would give

a fair price for ore there would be no lack of ore, but you would have to go

farther away. These properties are about 110 miles from Toronto, but [ am
told that there is no question of there being a sufficient supply of ore within

200 miles of Toronto. I would not regard 200 miles a long distance to carry

iron ore ; half a cent a ton per mile is the rate United States railways charge,

and at this rate the cost of bringing it 200 miles would be only $1 per ton.

A furnace would give a local market for ore and would use ore that could wouM^orTate a
not be exported on account of not being rich enough in iron, such as hema- local market

tite running from 45 to 50 per cent. I think Toronto would be as good a for ores.

place for a coke furnace as any. Besides being a convenient spot at which
to assemble the materials, it is a good distributing centre, which is a great

advantage. Enough iron is used in Tnronto and the country for which
Toronto is the distributing point to support a furnace of this kind. I would „ .

,

I JonsKiGrs."
•certainly regard it as a very decided advantage to locate a furnace where ^JQ^g which
there is a considerable local consumption of pig iron. If I were to erect a influence

charcoal furnace I should place it near the mines. The trouble with a char-
location,

coal furnace is that it would give you only one brand of iron, and however
good it might be the users of iron want a mixture. In the making of malle-

able castings charcoal iron is the best by all odds, but I am told that even in

making carwheels they want a mixture. All the capitalists with whom I

have conversed were favorably di&posed towards the erection of a furnace

;

they thought it was a good enterprise and ought to pay very well, but, from
its being to some extent an experiment with a good many risks attached,

they felt that they could not get local sub.scriptions for stock unless the Ontario
Oovernment also took some. It was a common opinion among our own
people here that our ores were not good, but now that this American com-
pany have taken hold of the Belmont mine and are shipping the ores to . ,.

Pennsylvania they may change their mind. The result of my investigations ^,,ant more
and negotiations was that we could not get any local capital interested in the bonus,

scheme without an additional bonus which was looked for from the Ontario
Government, and if this were given to a sufficient amount they would sub-
scribe. I got this further promise, that if Toronto people subscribed half the
required capital the other half would be furnished by American capitalists.

The bonus paid by the Dominion Government upon pig iron manufactured
in Canada is now $2 per ton, and will remain at that figure until 30th June,
1897. The $2 rate took effect, I think, on the 1st of July last year, and is
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Ledyard. payable on the net ton of 2,000 lb. The customs tariff on pig iron is $i per

ton, so that there is a total bonus of $6 per net ton, which ought to be
enough. The bonus asked from the Ontario Government is $2 per ton, ta
be continued for ten years."

Statistics of

the census of

18S1 for iron
and steel

works.

The Iron Industries of Ontario.

(xt would be a mistake to say or assume that our Province is without an

iron—industry. A metal having such a wide range of uses as iron could

hardly be excluded from the industrial arts of any civilized country. Ontario

can show a list of some variety, even if the figures do not make an imposing

array. The statistics of the last census are not yet available, and therefore

the table which follows has been compiled from the census of 1881. It gives

the number of establishments in which iron is used as the raw material of

manufacture, the number of workers employed in them, the amount of wages

paid in the year for labor, the. value of the raw material used, and the value

of the products of the works^

Industries.

i
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how important a part of the industrial life of the country is taken up by the ^°j'^P^^^^°°

workers in iron
;
yet if comparison be made with some other countries it will

c«ntres of

"

be found to be a very moderate if not an insignificant part,—with Sweden production,

and Belgium, for instance, or with the states of Pennsylvania, Ohio and Illinois.

But it may be more instructive to borrow illustration from three OE_f9ur

centres of the iron industry instead of making a comparison by countries^

The I e o n Industry in Pennsylvania.

In October of last year I attended the meeting of the American Institute in the Schuy-

of Mining Engineers held in the city of Reading in Pennsvlvinia. Reading kill valley.

has a population of 65,000 It is situated on the Schuylkill river, off all the

chief lines of traffic in the state
;
yet it is a hive of industry, and for more

than a hundred years blast furnaces have been producing pig iron in the town

and the country tributary to it. In a paper read at the meeting of the

Institute by the President of the Board of Trade the following statistics were

given of the value of iron manufactures in the city for the year ending Sep-

tember 29, 1892 :

Stoves S fi59,000 Readmg.
Boilers and flues 323,000

Hardware, lock« and butts 1,650,000

Pip iron, wrought iron, pipe and machinery 8,400,000

Iron beams, bridge work and steel 4,000,000

Bolts, nuts, rivets, etc 1,000,000
_ »

Total 816,032,000

These industries give employment to 6,850 people; but they do not

embrace all the manufactures of Reading. Other lines of goods produced

during the same year, with their values, are shown in the following table :

Hosiery S 550,000
Boots and shoes 150,000
Silk and cotton goods 1 ,725,000
Rope and cordage 600,000
Fire-brick, terra cotta and glass 320,000
Wool and fur hats 3,000,000
Cigars 3,150,000

Total , 39,495,000

More than half of the whole population of the city, I was informed, is

supported by its manufactures ; and the value of iron products alone, it will

be observed, is seventy per cent, of the value of all the products of the iron
industries of Ontario in the census year 1880.

South of Reading about twenty miles, on the line of tjie Reading Rail-
way, and also upon the Schuylkill river, is the town of Pottstown. It has a
population of 15,000, and it is said that almost every workingman in the place Pottstown.
is employ ed either in making or manufacturing iron. There are blast furnaces,
bri<lge works, boiler works, stove works, mill iron works, cut nail works, pipe
iron works and steel rail and plate works. The last named establishment was
started about thirty years ago in the interest of the Reading Railway Com-
pany, and after changing hands two or three times it i^ now controlled by
three men organized as the Pottstown Iron Co., with a capital of .§1,000,000.
The plant consists of a blast furnace which smelts Lake Ohamplain • and
other ores high in phosphorus and silicon, producing 800 tons of pig iron
weekly

; three basic Bessemer converters, the largest of their class in the
United States ; a mill for making fire-brick to line the converters ; rolling
mills for rolling boiler and other plate; nail mills, etc. Two thousand men
are employed by this company alone, whose yearly earnings foot up 81,000,-
000. or one seventh as much as all the wages paid by all the iron industries
of Ontario in 1880 and this in one town of 15,000 inhabitants.
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There are several other active manufacturing towns in the Schuylkill
valley, above and below Reading, one of which is Birdstown, made famous
recently by the construction in one of its iron-working establishments of the
wire gun—which members of the Institute had the privilege of seeing in a
partly finished state.

Less than fifty miles eastward of the Schuylkill is the Lehigh river, a
tributary of the Delaware. From the gap at Mauch Chunk, where the Lehigh
breaks through the Blue mountains, down to its mouth, this river is almost
one continuous line of blast furnaces and iron works. Chief among these are
the works of the Bethlehem Iron Company, with eight blast furnaces for
smelting iron ore (Cuba red hematite, Elba specular and New Jersey mag-
netic—the latter treated by the Edison magnetic separators), a steel plant with
four Bessemer and four Siemens open-hearth furnaces whose aggregate steel-

making capacity is 915 tons per day, steel rail mill, and forging and machine
shops for the manufacture of guns and nickel steel armor plate for the

United States navy. These works give employment to over 4,000 men, and
the ground occupied by them extends a mile and a quarter along the Lehigh
river by a quarter of a mile in width.

But the great centre of the iron industry of Pennsylvania as well as of

the United States is in the western part of the state, in Allegheny county,

whereof Pittsburgh is the chief town. In 1874 there were 11 blast furnaces

in this county which produced in that year 143,660 net tons of pig iron, an
average per furnace of 13,060 tons ; in 1891 the number had increased to 26'

and the production to 1,635,531 tons, an average per furnace of 63,289 tons.

In 1874 there were also 42 mills and steel works in the county whose total

make of crucible, Bessemer and other steels was 23,915 net tons, an average
of 570 tons ; in 1891 the number of mills and works had grown to 63 and the
production to 1,542,921 tons, an average of 24,490 tons.^

Further and more imposing evidence of the value of the iron industries of

this great centre is found in the assessment rolls of the city of Pittsburgh.

For the purpose of levying a business tax, every person or tirm engaged in.

mercantile pursuits in the city is obliged to make each year a sworn return

of the gross amount of business done, and the business tax is levied thereon.

The following list shows the amount of such business in iron and steel for

the year ending 31st March, 1893 :

Atwood & McCaffrey, foundry, $ 308,489

A. M. Byers & Co., iron, 875,832

U. Baird, Machinery Co., machinery, 130,000

H. L. Childs & Co., mill supplies, 215,000

Crescent Steel Co., steel, 420,000

The Harmes Machine Department, machinery, 100,000

The Shook Anderson Machine Co., 120,000

Singer, Nimick & Co., iron, 1,063,339

S. Severance, spikes, 179,000

Smoky City Boiler Works, boilers, 100,000

The Birmingham Iron and Steel Co., iron and steel, 100,000

Charles A. Turner, mill supplies, 125,000

W. G. Price & Co., plumbers, 225,000

Pittsburgh Supply Co., oil well supplies, 525,000

Riter & Conley, boilers, etc., 1,016,871

Joseph Woodwell & Co., hardware, 208,701

Neal Bros., iron and steel, 100,000

Oil Well Supply Co., 300,000

McGinnis, Smith & Co., heating apparatus, • 100,000

Apollo Iron and Steel Co., iron and steel, 100,000

Bovaird, Seyfang & Co., oil well supplies, 100,000

Pittsburgh.

Iron and
steel

industries of

Pittsburgh.

2 Report of the American Iron and Steel Association for 1891, p. 70.
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Pennsylvania Tube Works, iron,

Robinson Rea Machine Co., machinery,

The Kelly 8c Jones Co., steam fitters,

Bradley & Co., stoves,

Clinton Iron & Steel Co, , iron and steel,

Frick & Lindsay Co. , mill supplies,

National Tube Works, iron,

A. Garrison, Foundry Co., foundry,

Jones <fe Laughlins, iron and steel,

Wolff, Lane & Co., hardware,

Bindley Hardware Co., hardware,

Demmier Bros., hardware,

Carnegie Steel Co., (Ltd.),

Benny Bros., machinery,

Babcock & Wilcox, boilers,

Dilworth, Porter & Co., railway supplies,

Lyle & McCance, hardware,

Steel and Iron Implement Co.,

H. K. Porter &: Co., locomotives.

Standard Mfg. Co., plumbers' supplies,

W. A Giles, engines,

Nease, McLain & McGinnis, hardware.

Brown & Co., steel,

McWhinney & Co., hardware,

H. Lloyd's Sons & Co., iron,

Mackintosh, Hemphill & Co., founders,

Joseph C. Lindsay & Co., hardware,

Logan, Gregg & Co., hardware,

James Rees & Son, engines,

Bissell & Co., stoves.

Singer Sewing Machine Co.,

Standard Sewing Machine Co.,

I. N. Scott & Co., agricultural implements,

Scoble & Parker, agricultural implements,

A. Speer & Sons, plows,

John Hall, jr. & Co., agricultural implements,

Consolidated Steel Co., wire,

Standard Underground Cable Co.,

Zug k Co., iron,

Schoenberger & Co., iron,

Howe, Brown & Co., steel,

S. Jar vis Adams & Co., foundry,

Jarecki Manufacturing Co., pipe,

Hainsworth Steel Co.,

Cold Rolled Steel Co., steel,

Hubbard & Co., shovels,

Hydraulic Machine Co., machines.

Carbon Steel Co., steel,

Wm. Clark's Sons & Co., iron.

Iron City Tool Works, tools,

McCuUough, Dalzell ife Co., crucibles,

Pittsburgh Malleable Iron Co., iron,

Pittsburgh Bridge Works, iron bridges.

Keystone Rolling Mill Co., iron and steel.

Linden Steel Co., steel,

Moorhead, McLean Co., iron and steel,

A. French, Spring Co., springs,

Westmghouse Machine Co., machinists,

McConway, Torley & Co., iron,

Schiffler Bridge Co., bridges.

81,082,040

600,000

250,000

100,000

5.=50,000

100,000

200,000

51.5,735

5,500,000

278,486

600,000

335,000

9,582,328

150,000

200,000

1,500,000

127,000

100,000

437,620

219,059

160,000

120,000

800,000

200,000

411,912

890,870

315,000

600,000

161,046

176,000

100,200

175,000

200,000

205,100

184,328

130,000

100,000

621,901

795,700

2,613,000

100.000

180,000

125,000

1,000,000

250,000

151,714

100,000

400,000

1,000,000

158,136

200,600

154,869

271,660

848,550

698,816

914,507

1,180,000

450,000

1,477,000

500,000

Iron and steel

industries of

Pittsburgh.
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Seaman, Sleeth & Black, rolls,

Marshall Foundry Co., founders,

R. Munroe & Son, boilers,

L. M. Morris, foundry.

Park Bro,, & Co., steel,

Pittsburgh Steel Casting Co., steel,

Scaife Foundry and Machine Co., foundry,

Totten, Hogg & Co., foundry,

Oliver & Roberts Wire Co., wire,

Oliver Iron and Steel Co., iron and steel,

Koehler & Strong, scrap,

Morris & Bailey, steel,

Phillips, Nimick & Co., iron,

M. Lanz & Son, nuts, bolts and bricks,

Lewis Foundry and Machine Co.,

The Klein Logan Co.. tools,

C. J. Reiling, iron railings,

Marland, Neely & Co., nuts and bolts,

Phillips Mining Supply Co.,

Republic Iron Works,

Union Foundry and Machine Co.,

Making a total of $59,115,709. Bat merchaats' sales are no doubt
included in the list, and so the statement is not to be taken as showing the
exact amount of the city's production of iron and steel. Yet after due allowance
is made for the business of mercantile houses, the aggregate value of the
industries must be a very large sum for one city—probably more than double
the value of all the iron and steel products of Ontario establishments in the
census year 1880.

Great Britain and t h k United States.
The growth of the iron industries of the United States furnishes striking

evidence of the progress made by that country during the last quarter of a

century, and Great Britain, so long the leader of the world in the production
and manufacture of iron and steel, is now reduced to second place. The
following table shows how the pace has been kept up by both countries in

production of pig iron for a period of twenty years, quantities being expressed
in gross tons :

^

$435,000

521,593

250,000

216,068

2,048,546

204,072

114,738

158,300

1,800,000

2,000,000

165,000

138,000

708,975

125,000

271,677

100,000

100,000

108,098

100,000

600,000

150,000

Years.
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is indeed regarded as serious, and the following extract from the address of Richards,

Mr. Windsor Richards, president of the Iron and Steel Institute, at the May-

meeting of that body in London, may be accepted as a trustworthy presenta-

tion of it :

" The present meeting is held under circumstances of great depression and
gloom for the iron and steel trades. The year 1892 was, in many respects,

one of the very worst those industries have ever known. The production of

pig iron fell off to the extent of over 600,000 tons. The production of A period of

wrought iron and steel was also much under that of some previous years, depression aud

The most serious falling off however was in the production of steel rails. The °"™'

•export of rails in 1892 was not much more than one-half that of 1890, while

the exports of 1890 were much under tho.->e of some previous years. The
total falling away in our exports of metal and machinery in 1892 as compared

with 1891 amounted to over seven millions sterling. One characteristic of

the iron industry of the past year has been the great falling o3 in the quantity imports of

of pig iron made from English ores. The imports from Spain during 1892 ores from

amounted to 3| millions of tons, equal to a production of 1,800,000 tons of Spain,

pig iron. The total quantity of pig iron made in this country in that vear

was 6,616,890 tons, so that 26 per cent, of the whole production was made
from imported ores.

" It is remarkable how all the principal iron making districts have of late consmnptioii
years increased their consumption of imported ores and reduced the use of of home ores,

home ores. In Scotland the make of well-known brands of Scotch foundry

iron has been largely reduced from year to year, until now more than 24

per cent, of the production is obtained from foreign ores. South Wales has

practically ceased raising iron-stone and depends almost entirely on foreign

supplies. Cleveland has immense quantities of phosphoric iron-stone at its

door, cheaply won, but 20 per cent, of its total make of pig iron comes from

ores carried more than a thousand miles. Even Lancashire and Cumberland,

with hematite ores of the highest quality close at hand, have of late years

extended their use of Spanish ores. Is it possible for the north of Spain,

which in 1892 supplied us with 3^ millions of tons of ore, to maintain that

output for a much longer time ? It is generally thought that the most valu-

able and extensive deposits are being rapidly exhausted, and that some of the Exhausting

most productive mines are not likely to last more than a few years longer. ^^^ Spanish

Last month I visited Bilbao and made careful enquiries from competent

authorities on the spot, and learned that, with the exception of the large mines

owned by the Orconera and Franco- Beige companies, there are no very exten-

sive mines left to be worked. Indeed were it not for the recent successful

calcination of the spathic ores which underlie the Rubio ore, the duration of

the district at the present rate of output—4 million tons per annum—would

have been within measurable distance ; but there are very laige deposits of

spathic ore, the depth and extent being as yet unproved. Calcining opera-

tions in the near future will be largely carried on, making the spathic ore

which in the raw state contains 43 per cent, of iron, and 25 per cent, carbonic

acid, give in the calcined condition 58 per cent, of iron, thus making a very

valuable mineral, having only 2 per cent, of moisture as received. Calcining

kilns are already erected, one large kiln economically and effectually calcining

1,500 tons of raw ore weekly. It seems probable that this successful dealing

with the spathic deposit will extend the life of the district fully ten years.

It must be understood however that this length of life does not apply to the

Orconera and Franco-Beige properties.
" There are large deposits of ores free from phosphorus in the neighborhood

of Seville and in the south of Spain that will become available, but consider-

able sums of English money will have to be expended in opening out the

mines and conve} ing the mineral to the ship ; but in the words of Mr. Gill

of the Orconera Company, who has seen all the lecently discovered large
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Richards. deposits, there is as yet only one Bilbao. Under these circumstances it is

natural that our attention should be arrested by the enquiry, whether, if the
Spanish supplies were to be suddenly cut off, we could depend wholly on our
home mines. The west coast has raised 2| millions of tons of ore free from
phosphorus, and could most probably increase that quantity to produce 1^
millions of tons of pig iron should the demand arise.

Utihzing the " During the twelve months ending December, 1892, the quantity of

ores. basic steel made in England was 406,839 tons, of which 108,056 tons were
open-hearth steel. In Germany and Luxemburg 2,013,484 tons of steel were
made from phosphoric ores, of which quantity 186,252 tons were open-hearth^

the balance being basic Bessemer steel.

Value of the «' Very much more prejudice has existed in England than on the part of

toVhe^BrH^sh continental buyers against the use of steel made by the basic process. Thia
mine owners seems only natural when no difficulty existed here in procuring ores free from
and iron phosphorus, and in the event of foreign supplies being cut off such prejudice

would doubtless quickly disappear. There need therefore be no apprehension
of our being able to supply all the iron and steel we may be called upon to

produce. Indeed the great trouble seems to be that of being able to procure
sufficient work to keep our large establishments employed. We could quickly
make ourselves independent of foreign supplies of ores, except in the manu-
facture of high percentages of manganese in spiegeleisen and ferro-manganese,

and in this respect we are entirely dependent on foreign countries, the Eng-
lish spathic ores not being rich enough to give above 10 per cent, manganese
in Spiegel."

And in the close of his address Mr. Richards said :

Advantages " All those who manage steel works either for the production of rails or
of better ship plates, pride themselves on their power of organization, not only to

amf'imwoved i^^^rease output, but to maintain high quality. Then again the ingenuity of

mechanical our engineers has been called into play to substitute mechanical arrangements
arrangements, for the so-called cheap labor. One cannot fail to observe how few men are

employed in a mill turning out 5,000 tons of finished rails weekly. The heavy
ingots are conveyed by small locomotives to the rolling mills, are moved t&

and from the several grooves of the rolls by live rollers, are turned over and
carried sideways, rails are rolled in 155 feet lengths, are carried to the
saws, are cut, are conveyed away, are placed on hot banks to cool, all by
ingenious mechanical contrivances ; the same may be said of plate rolling. It

is only when the material becomes cold that labor becomes expensive and
troublesome ; but the more difficult it becomes the surer will machinery be
devised to dispense with it.

But there is " So successful have we all been in economically increasing production that
another side, ^q have inundated and swamped the markets for the time being ; at present

and for some time past there is not enough work for half the steel-producing

power of the country. Thus we go on and we look about in vain for new
markets. We compare America with 60 millions of people, having 175,000
miles of railway, with India having 250,000,000 of people and only 17,000
miles of railway, and wonder why under our sway it develops at such a
wretchedly slow rate. Where is the trade to come from to keep our workmen
emploj'ed and our establishments in operation? No one seems to be able to

answer this question; but we know that we have had many serious depressions

before—though none seem so deep, so prolonged as this. The iron and steel

trades may be likened to Pandora's box, from which, once filled with all good
things and all bad, everything escaped, the good things back to heaven,

and the evils to infest and plague the earth ; but there is still left to us
that which never deserts us, the inestimable blessing— tfope."

And what are the lessons of the situation for us ? Not simply to fold

our hands, nor to push a business beyond the limits of our requirements But
rather to undertake that which is nearest us, what we most need, and what
we can engage in with the best assurance that the effort will not be lost.
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VI.

LOCATIONS FOR PIG IRON PRODUCTION.^

By John Birkinbine, ex-President Atnericaa Institute of Mining Engineers.

The advances which brought the United States to first position as a

producer of iron ores, pig iron, Bessemer steel and other products naturally

drew attention to the importance of developing mineral resources lying dor- influence of

mant, and of establishing industries for the production and manufacture of improved pro

iron and steel in new locations. To secure this, various methods for encour-
^gi^p^j^^ ^^n

aging capital to embark in new enterprises have been employed, and the erec- eral resource*

tion of blast furnaces for the production of pig iron has attracted first atten-

tion. If the statements of advantage claimed for certain locations as set

forth in newspaper articles, or by special announcements in circulars, were

all true, the United States would be unusually favored both by the number
and the generous distribution of sites which are peculiarly adapted for the

production of pig iron, and sections of the country now sparsely populated

should develop rapidly into series of adjoining commercial metropoli.

This country of great resoui'ces has before it great possibilities, and the

liberal distribution of deposits of mineral undoubtedly offer numerous avail-

able sites for the establishment of iron-producing or iron-manufacturing

plants, while an augmenting population will seek new industrial centres ; but

the available locations for successful iron manufactures or for future cities are

by no means as numerous as the published statements referred to indicate.

It is not necessary to assume that all or most of such statements were made
without a basis, for in a large number of instances, and possibly in most of

them, there have been apparent reasons leading to the assumption that pecu-

liar advantages are possessed by special locations.

Advantages OP Location.

Iron ores, fuel or flux, or all thi:ee, may occur within convenient distance

of a site for a projected blast furnace, and such site may have the added
advantages of ample labor at satisfactory prices, good transportation facilities,

etc., yet the construction of a blast furnace for the production of pig iron may p, ,• • .

be followed by financial disaster. The quality of the ore, coal and limestone, good location

the quantities which can be advantageously assembled at the point for pro- for a blast fur-

ducing tde metal, the method of winning these raw materials from the ground, "''^<^^-

and the cost of mining and preparing them for the furnace must enter into

any estimate in which the advantages of erecting a new smelting works are

considered in comparison with those existing elsewhere.

A most important consideration is a convenient market for the product, for

although improvement in railway construction and operation and competition

between different lines of traffic have so reduced the transportation charges that

localities hundreds of miles apart are now as close competitors as were those a convenient

in former years which were separated by but a few miles, the advantage market for pipr

of consumption close at hand is by no means a small factor in determining ^^°^'

the financial success or failure of an iron-producing enterprise.

1 Reproduced from the EagrineerinR Magazine for March, 1893, with the kind permis-
sion of the writer and publishers. Mr. Birkinbine is one of the first authorities in the
United States on the subject uf the iron industry.
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Of the numerous schemes in which blast furnaces have been used as founda-

tions upon which to start real estate speculation or town " booms," some
have had little if any substantial basis ; others have possessed one or more of

Town-boom- the factors which are essential for the economic production of pig metal, and

"^a^voided^
^° some which have been started and progressed well on towards completion, have

already demonstrated the error of attempting to produce pig iron, or of using

a blast furnace as the initiative industrial feature for the establishment of

manufacturing centres where other conditions do not demand such centres.

The employes about a blast furnace are not as a rule the best calculated

to form nuclei of large populations. Outside of such as are paid salaries, few
receive compensation above that given to ordinary labor (except for the extra

hours per day which they work), and the labor about bla-tt furnaces cannot
be considered as fixed or permanent. Recognizing this, some of the promo-
ters of town ventures secured the promise or the actual establishment of

industries which would use a larger number of skilled employee, and gener-

ally such as obtained better wages than the blast furnaces ofler. Some of these

advanced industiies rely upon the product of blast furnaces for their raw
material, while others may be entirely independent of the furnaces. The
industrial plants proposed or erected may either embody new equipments or

those moved from other sites and renewed in appointment so as to be credit-

able to any locality ; but in other cases investments have been encouraged by
the bodily removal to new sites of plants which have outlived their usefulness

in their old locations, largely on account of antiquated equipment to which
little or no addition was made for the changed conditions. Disaster may be

expected to follow enterprises established at locations which do not, as far as

practicable, possess advantages equal or superior to others which have been
in operation elsewhere for a term of years.

A new industry, or the opening up of a new industrial district, must
meet competition, and break into established trade held by older concerns, a

fact which often seems to be lost sight of by those who press the claims of

some locations. Under ordinary conditions a new business venture is suffi-

ciently handicapped in securing an entrance into active trade, and needs all

the advantage which good equipment, substantial construction, economical
management and good financiering bring to assist it in competing for a share

of business.

If a blast furnace were necessarily the best starting point for an indus-

trial town or city, the number of such settlements in the older iron-producing

districts would be greater than they are, but any one conversant with the loca-

tion of existing blast furnaces recognizes how many of these, although they
have occupied the same location for a number of years, and may have been
well managed and operated with skill, have gathered scarcely more than a
hamlet about them. Un the other hand, a number of instances could 'be

quoted where towns and cities have developed from a single forge or blast

furnace, which was erected in such location as to have the advantage of good
and cheap raw materials and an ample market ; in fact some new important
settlements originated fiom the location of plants which did not possess all of

the advantages named. But the excejjtiou proves tlie rule, that the future

The prime advance in real estate or the prospective establishment of towns or cities

consideratioris should seldom have a prominent place in estimates when a location is to be
of suitable lo- chosen for the production of pig iron. The prime considerations should

rather be the quantity, quality and cost at which raw materials and labor can
be assembled, the character of pig iron which can be made, and the market
offered for its sale.

The Lessons of Experience.

success and -^^ examination of the development of the pig iron industry of the United
failure. States demonstrates the extent to which success has been and will continue

' to be affected by location, and a retrospect of the history of existing and.

124



56 Victoria. Sessional Papers (No. 85). A. 1893

apparently prosperous furnaces shows how many have met with financial dif-

ficulties, necessitating change of ownership or of management, while today

close attention and economy are essential for their continued activity.

If abundance of raw material is required there would be no necessity Quality, quan

for the number of idle iron ore mines which today are scattered through tity and cost of

some of the older iron producing districts, convenient to fuel supplies ; but
"^^^

the quality and the cost of winning the ore, as well as the quantity, must be

considered. The ma':erial won from some of these idle mines was of a very

satisfactory character for the production of metal in demand, until changed

conditions of trade required ore of different composition ; although some of

the mines which are inactive produce ore of a quality equal or superior to

that largely used in other sections of the country where the deposits are

newer or can be worked more cheaply. Other mines have been wrought
until the extraction of the ore renders insufficient profit to p3rmit competi-

tion with richer ores brought from long distances.

If the abundance of satisfactory fuel obtained close to the plants were Cheapnessand

the chief necessity for economical operation of blast furnaces, and if this supply of raw

could not be ofF-set by other advantages there would be no excuse for the
™one"suffi-°'^

magnificent iron and steel industry centered at Chicago ; for there the blast cient.

furnaces have no raw materials near at hand, except the limestone, and the

])er diem rates of labor average higher thin in some other sections of the

countrj' where pig iron is made. On the other hand, if an abundant supply

of iron ore ofi-set the advantage of near fuel and a good market, the enormous
output of the blast furnaces in the vicinity of Pittsburgh would seem to be

produced at a decided disadvantage, for with the exception of the local mill

cinder and a partial dependence of some outlying furnaces upon local carbon-

ates and brown hematites, all of the iron made in Pittsburgh and vicinity, in the

Shenango valley of Pennsylvania and the Mahoning valley of Ohio, as well

as that produced about Wheeling, West Virginia, and Johnstown, Penn-
sylvania, is obtained by smelting iron ores brought from lake Superior.

The surroundings which several decades ago made a location advan- Decline of

tageous for the smelting of iron ores may have less weight in determining the number of

erection of a blast furnace plant at the present time, several causes combining
[ncreas^e of°

to aflf^ect the influences which certain conditions exert. Owing to the production,

increased production of blast furnaces now constructed, due to the average

size, the general use of richer ore mixtures, and the more intelligent manage-
ment which is bestowed upon the operation of the existing plants, the number
of blast furnaces in the United States, either active or likely to be in operation,

has declined since 1881, when 717 were recorded. In 1890—the year of

our greatest pig iron output—but 562 furnaces were on the active list ; of

these but 311 were in operation at the close of 1890, being a smaller number
than in any of the preceding twelve years with but three exceptions (1883,

1884, 1885), in each of which the pig iron output was less than half of what
it was in 1890. The production of pig iron in the years 1891 and 1892 did

not reach that of 1890, but owing to some new plants having been com-
pleted or blown in the number of furnaces was slightly increased. The
record shows that in 1890 there were 562 furnaces on the active list, with an
output of 9,202,703 gross tons ; in 1891 the furnaces numbered 569, and the

output was 8,279,870 gross tons j and in 1892,564 furnaces were i-eported,

all of which however were not in operation, the tonnage for the year being
9,157,000 gross tons.

Therefore an increased output of pig iron is secured from a decreased Economy of

number of blast furnaces ; and as there is a growing tendency to centralize centralizing

industries (groups of furnaces, under one management becoming more and'hicreasfng
common) there must necessarily be fewer specially available locations at the the capacity of

present time than formerly. furnaces.
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A quarter of a century ago a blast furnace which averaged from thirty to

thirty-tive gross tons of pig iron daily was recognized as of large size and doing

excellent work. Now, a production exceeding two hundred tons per day by
blast furnaces is not considered remarkable, and where a number of large

structures are combined under one management they present a problem fur

assembling raw materials vastly different from that of the average furnace

twenty-five years ago.

With the perfection of mining: appliances, the intelligent management of

mines, the facilities for winning or transporting ores, fuel and flux, there

may be really less personal supervision necessary in assembling the raw
ntaterials for one of the large plants than was demanded of the managers of

the smaller ones, who had to rehandle the material and furnish at least a

part of the transportation. But for the larger plants the basis of supply

must necessarily be larger. Increased tonnage of ore, fuel and flux demands
greater available supplies, and hence dependence upon merely local deposits

of iron ore is now uncommon. Advances in the technology of blast furnace

operation and the increasing demand for metal of special chemical composi-

tions also affect the reliance which may be placed upon local deposits of iron

ores, for blast furnace managers must work within narrow limits as to the

character of pig iron made. Hence the location selected for plants should

be accessible to supplies of ores from which such mixtures can be made as

will permit of producing not only the grade but the quality of metal required,

at prices which admit of manufacturing it advantageously so as to meet the

available market.

Influence of the Bessemer Process.

The development of the lake Superior region, which up to the close of

1892 contributed more than 74,000,000 gross tons of iron ore, is not alone

due to the high percentage of iron representing the average of the ore pro-

duced, for the variety and composition of the ores which have been mined,
and which tit them for different purposes, have had a marked influence in

this development. In view of the generally-accepted belief in the prime
necessity of ores of Bessemer grade, it may sound peculiar to as.sert that

had all of the iron ores won from the lake Superior district been sufficiently

low in phosphorus to be acceptable for the production of pig iron for the

Bessemer process, the development of this district would have been less rapid

than it has been as a producer of the various grades of iron ore.

To emphasize this fact it is unnecessary to go further back in history

than a few years, for if an interval of tive years ending December 31, 1891,

be taken and the proportionate amounts of Bessemer and other kinds of pig

iron produced are tabulated, such statement shows that in the year 1887,
44.81 per cent, of the total pig iron output of the country was of the

Bessemer quality. In 1888 this percentage was reduced to 40.65 per cent.,

the total output of pig iron being practically the same as in 1887. In 1889
there was an increase of more than 1,000,000 gross tons in the annual pro-

duction of the country, and in that year the quantit}- of Bessemer pig iron

made was 41.45 per cent, of the total. Another increase of more than

1,500,000 tons brought the pig iron made in the United States in 1S90 to a

total of 9,202,703 gross tons, of which 44.47 per cent, was of Bessemer
quality. The year 1891 showed a decline from the production of 1890 of

nearly 1,000,000 tons, and in that year 41.94 per cent, of the total was of

Bessemer grade. The tigures which have just been compiled for the year

1892 indicate that out of the total production of pig iron, 9,157,000 gross

tons, 48.53 per cent, was of Bessemer quality.

The growth of the Bessemer steel manufacture in this country has been
phenomenal, continuously increasing in twenty-flve years from a product of

3,000 tons to oiie of more than 14,000 000 gross tons, such an industry
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necessarily exerting a very marked influence upon the location of the

furnaces which supply the metal for it, and upon the development of iron ores

which are used in these furnaces. It is probable that the majority of persons

suppose the great steel works at Chicago, Pittsburgh, Baltimore, Harrisburg,

Johnstown, Scranton, Bethelem, Troy, etc., to have been located on account

of blast furnaces connected with them. It is undoubtedly true that some of

these plants owe their existence to an original forge or blast furnace, but an

investigation will show that, properly speaking, the existing blast furnaces

were located at these points because of the steel works, and are established

so as to supply to large industrial plants the raw material upon which they

must depend.

Influence of Foundry and Rolling-mill Trade,

In a similar manner it may be shown that most of the blast furnaces convenience
which are producing pig iron of grades particularly adapted for the foundry to market

or rolling-mill trade owe their situation more to convenience to a market for affects location

the product, than to being specially near to supplies of fuel or of ore peculi- producing
arly suited for the product made. Taking the five years 1887, 1888, 1889, foundry and

1890 and 1891, the figures show that, while the blast furnaces located in the ^^^^ P^^-

vicinity of Pittsburgh and in western Pennsylvania and eastern Ohio

increased their total output of pig iron nearly 50 per cent., much of this

growth was in the production of Bessemer pig iron, the annual output of

which augmented nearly 80 per cent. But on the other hand, while the state

of Illinois increased its total production of pig iron one-third, its output of

Bessemer was augmented but one-tenth in the five years named : that is, in

spite of the state of Alabama trebling its output of foundry and mill pig

iron in five years, and other southern states adding to the volume of this

class of metal, the state of Illinois, with its large steel industry, accessible to

liberal supplies of iron ore suitable for producing Bessemer pig iron, increased

the quantity of ordinary pig metal produced three times as rapidly as that

used for Bessemer purposes. The advance figures of pig irou production for

the year 1892, just published, show a decided increase in the quantity of

Bessemer pig iron made, the tonnage and the proportion of this metal being

greater than in any other year. At present writing the relative amounts for

specific districts cannot be given exactly, but a cocnparison of the records of

the years 1887 and 1892 indicate the following : In the Pittsburgh district

the output of" Bessemer pig iron was more than double, while the total of all

kinds of pig metal increased less than 80 per ceat., showing a gain in Besse-

mer pig iron at the expense of mill and foundry iron. Similarly the greater

portion of the advance in Illinois last year was in Bessemer pig iron, the

increase in six years being 88 per cent, in the production of total pig iron,

and 63 per cent, in that of Bessemer pig iron. A'abama's product, none of

which was Bessemer pig iron, was two and one-half times greater in 1892

than in 1887.

General Conclusions.

The influence of location upon the pig iron industry would seem therefore

to be based not only upon the possibility of assembling the raw materials, but

also upon the opportunities for marketing the product advantageously. A Quantity,

blast furnace may act temporarily as a sign board for a real estate " boom," quality ^nd

although its operation may be at a financial loss, but ultimately dividends or aretheessenc

profit must come from it, or failure will be written against it. A smelting of suitable

plant may instil life into a district, and cause the exploitation of old or the l^^cation.

development of new iron ore mines ; but unless the ore supply is ample, its

quality such as is in demand, and the winning of the ore at low cost can be

carried on for a term of years, the success of the enterprise is problematical.

The continued existence and evidences of prosperity of some of the

127



56 Victoria. Sessional Papers (No. 85). A. 1893

A tendency
to centraliza-

tion.

Premature
^nterpribe.

Influence of

progress in

the metal-
lurgy of iron.

plants located in sections of the country where the use of local ores is prac-
tically abandoned, and the late reconstruction of some of these plants to
depend upon ores brought from distant points, indicate the importance of
convenience to market and an established trade. The enormous output of
iron ore from the lake Superior district, which is conveyed by rail from the
mines to extensive shipping docks, loaded on vessels which carry it to
equally extensive receiving docks, and again transported on cars for points of

consumption from 300 to 1,000 miles from the mines, demonstrates the grow-
ing appreciation of high-grade ores.

The extensive plants distant from ores or fuel, or both, which have been
established near important commercial centres, and the concentration of allied

industries at these points, evidence the general tendency of iron production
to become centralized in a comparatively small nucuber of locations.

As the rapid increase of the population of the country changes the require-

ments of different sections, and consumers of iron and its manufactures
multiply rapidly, deposits of ore yet unexploited await the local demand
for metal which will bring these ores and fuel for smelting them together. It
is probable that some future industries will occupy territory which years ago
or quite lately was developed in part by ventures which failed because they
were in advance of the necessities of the times ; the fact that some of these
earlier attempts proved disastrous may act as a check on improvements in

sections which would sustain a considerable and increasing industry.

Deception as to the quantity of manufactured material required in certain

distiicts has cost enthusiastic projectors much loss, and in some cases has
condemned by premature efforts enterprises which would prove successful

later. The apparent quantities of iron used often offers inducement to believe

that a large local market exists, but these quantities when analyzed show
that such varieties of metal must be made, and that so many minor industries

must be established to transform the crude material into the merchantable
shapes demanded, that years elapse before new blast furnace plants overcome
the difficulties which await them.

The requirements of the steel works for iron of special composition has
been followed by foundries and mills making more rigid specifications ; and
this in turn has influenced the ores in demand by blast furnaces. Progress
in iron metallurgy has shown where economies can be introduced which
reduce the fuel and labor per ton of iron made, and an appreciation of the
relative values of different percentages of iron in ores has increased the
demand for those which may be classed as rich in iron. Each year shows an
increase in the average percentage of iron in the ore mixtures used in Ameri-
can blast furnaces and longer distances covered by the rich ores in reaching
points of consumption. It is probable that future advances may be in the
direction of conveying fuel to meet these ores, particularly if the meeting
points furnish good market facilities for the product, and that the use of lean
ores will be chiefly in connection with great local advantages as to the other
features which go to make up successful blast furnace enterprises.
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VII.

NICKEL AND COPPER.

The Sudbury district continues to be searched for copper and nickel, and Ores of nickel

discoveries of the ores of these metals contini;e to be made in vfirious localities, ^^w Sudbury'^
The area is now shown to be of large extent ; but the limits of it are not district,

defined ; neither is it certain that every body of ore even in territory most
familiar to prospectors has yet been discovered. The close growth of small
timber on tracts sweot over by forest fires twenty or twenty- five years ago
hide out-croppings of ore, or the familiar surface signs by which its presence
is indicated, from any but the most careful examination, while the alternation

of rocky range and swamp land greatly increase the difficulty of traversing the

country. It is not unlikely therefore that the diligent prospector will be
rewarded by new and perhaps important discoveries of ore for some time to

come at points convenient to existing railway lines, and that it will be many
years before the whole of the nickel and copper-bearing formations are

delimited on the maps of the country. But what is already known of the

extent of the ore bodies, both by deep workings in the mines and the test

pits of exploring parties, leaves no doubt in the minds of practical men who
have examined the district that nickel and copper are there in illimitable

amount ; and the strong probability is that a hundred years hence the supply
will appear to be as inexhaustible as it is to the miners and explorers of to-

day. It is likely too that other parts of the Province besides the Sudbury
district will be foun,d to yield both nickel and copper. The Huronian belt in Extent of the

which the known deposits lie extends from the north shore of lake Huron ^uroiiian

ii T-. i 1 r-> 1 1 1 » 1 1 • -1 1 • 1 1 1- n oslt m which
across the Province to the (Quebec boundary at Abbitibbi lake, a distance of the ores are

300 miles, the breadth of which is about 75 miles.—but embracing some found.

Laurentian areas. On the shore of lake Huron copper and nickel were dis-

covered in this belt nearly fifty years ago, and far to the northeastward of

Sudbury prospectors report that they hive oV>served indications of the same
ores. Of course the character of the Huronian rocks is not uniform over a
wide extent, and great local differences may be looked for in an area of 22,000
square miles ; but it is certain that all the chalcopyrite and nickeiiferous

pyrrhotite of this great Huronian belt are not confined to one or two town-
ships in the vicinity of Sudbury. During the pa^t year too a discovery is Discovery on

rsported on Lake-of-the-Woods which may be only the beginning of valuable Lake-of-the-

finds there. At any rate further prospecting in that region ought to be

encouraged by the history of exploration in the Sudbury district. Interest

has also been recently revived in the Bruce Mines locality, and po.ssibly the Bruce Mines,
old workings there which were carried on with so much spirit for thirty

years—beginning with 1846 and ending with 1876—may once again become
the scene of an active industry. It is by no means certain that those mines
could not be made to pay under modern methods of working and with the
facilities for transportation which are now provided.

CopPEH ox Point Mamaixse.

A locality of bright promise is Point Mamainse on the east coast of lake Copper ore
Superior, where development work has been undertaken during the past year, and native

and to which reff^rence is made in the Report of the Inspector of Mines, copper on

who visited the place last summer. The following interesting account of Mamainse.
this property and the nature of the work undertaken upon it was furnished
me last November by H. S. Sibley of Detroit, in the course of an interview : gj,^,^ ,

" I am one of two trustees holding for a syndicate the Mamainse coppei
locations on the east coast of lake Superior. They consist of 11,200 acres,

9 (M.)
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which were purchased from the Crown by the Moatreal Miaing Company in

1856. A little prospecting was done by Joshua Coatsworth about 1858, and
afterwards by the Ontario Mineral Lands Company in the winter of 1881-2.

Two small exploring shafts were sunk in the conglomerate on the Pancake
location. This bed is 9 to 14 feet thick and carries one to two per cent, of

native copper. No further work was attempted until the autumn of 1891,

when a party with Captain T. H. Trethewey in charge was sent up to explore

with a diamond drill outfit. Drilling was carried on upon five veins to the

extent of 3,643 feet, and to 357 feet on a conglomerate bed ; the cores showed
native copper to depths of 40 to 320 feet in the veins. The veins vary in

width from 3. to 12 feet, and consist of calcspar and fragments of wall rock

(conglomerate and trap) cemented by native copper. Jasper pebbles are also

found in the veins. In 1892 drilling was continued until July, but in .June

work was commenced on an exploring shaft 7 by 9 feet, which was carried

down upon one of the veins to a depth of 32 feet. A stream runs along the

course of this vein, crossing and re-crossing it at intervals, so that some diffi-

culty was experienced in keeping the shaft free from water with the methods
at control. The ore was found to be rich throughout the whole depth of the

shaft, and so satisfactory was it that the men were set at work to strip the

vein and make open cuts upon it at various points for a distance of 1,600

feet ; the width varies from 3 to 6 feet. The course of this vein is a little

west of north and lies between amygdaloid trip on the west side for foot

wall and conglomerate on the east side for hanging wall, sh iT^ing a lateral

thrust of 90 feet. About five tons oE ore was taken out of the shaft, from
which fair sam()les were selected and sent to the St L)uis simpling and
testing works in August. Following is the rep >rt ma ie to me by the m tnager

of these works :

'St. Louis, Mo., September 20, 1892.

' H. S. Sibley, Esq., 80 Griswold street, Detroit.

' Dear Sir,—We have just wired you results of tests of the two lots of

copper ore sent us, and we herewith present more fully the details of these

tests. The larger sample lot, weighing 1,196 lb. net, was crushed in jaw
crusher and run through our 3-stamp battery to st^parate the rock material

and finer copper from the coarse metallic copper. The former as tailings were

carefully saved in settling tanks, weighed and sampled and assayed for copper

and silver. The coarser metallic copper was carefully sampled down three

times to secure three separate samples in order to secuie a better check on a

difficult material to sample. These three samples were assayed for copper

and silver separately and the average taken. As a result of all these op-!ra-

tions we find the lot to contain 22.78 per cent, metallic copper and a trace of

silver. The other sample lot marked gray ore was crushed in a jiw crusher

and rolls until it was tine enough to quarter down to sample. An assay for

copper and silver gave the following i exults : Copper, 18.84 per cent. ; silver,

1.8 oz. per ton. We regret that owing to the great difficulty in handling such

obstinate material we have not been able to give you results sooner, but trust

they will be in time to serve your purpose. Yours truly,

' St. Louis Sampling and TestIxVg Works,
' William B. Potter, Manager.'

" The gray copper ore is found generally throughout the vein, but chiefly

on the foot wall. The native copper ore is generally disseminated from wall

to wall. The trustees have given an option on the property to a Detroit

syndicate, by whom operations to sink the shaft to a depth of 500 feet will be

carried on through the winter. This work it is hoped will be finished in ten

months. Air compressor, hoisting engine, boilers, drills and all necessary

supplies were delivered at Point Mamainse on the 17th of November."
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The geological formation at Point Maruainse is the same as that of Kewee- Greological for-

naw point on the south shore, where are located the great copper mines of "^* '°°"

Michigan.

The P k o ]j u c t I o n of Nickel.

The quantities of ore mined and smelted in the Sudbury district last year

are given on page 8 of this Report. The product of the furnaces, consisting of

ordinary and bessemerized matte, held of metallic nickel 2,082 tons, of copper

1,936 tons, and of cobalt 8|- tons. These figures of metallic contents are esti-

mates computed from the analyses of sample lots, and are no doubt as accurate

as such estimates can be made ; the^ are so accepted by sellers and buyers of

the matte. The whole matte product of the several furnaces is sent out of the

country to be refined, some of it to Great Britain, some to France, but the

greater portion of it to the United States. There is in the latter country an
extra demand owing to the use of nickel as an alloy with steel in the manu
facture of armor plate for battle ships. In 1891 the quantity of nickel con

tained in Canadian matte smelted in the United States was 2,000,000 pounds,

some of which w ent into the general market, but a considerable amount of it

was the matte purchased by the ISiavy Department. This latter is worked up
by contract, the copper being taken out and the nickel and iron being left as

oxide, in which form it is delivered to the steel works at Bethlehem and
Homestead to furnish the nickel for armor plates.^ There are at present

four smelting or refining works in the United States for treating nickel and
copper mattes, viz. : The works of Jose2:»h Wharton at Camden, New Jersey

;

those of the Orford Copper Co. at Constable Hook in the same state ; those

of the Emmens Metal Company at Youngwood in Pennsylvania ; and those

of the Canadian Copper Co. near Cleveland, Until recently Joseph Wharton
had a monopoly of nickel production in the Uaited States, and his mine at

Lancaster Gap in Pennsylvania produced the bulk of the ore treated at his

refining works. But since the beginning of 1889 Sudbury has been brought
into competition with it, and the result has been the closing at the end of

1891 of the Lancaster Gap mine. So that in 1892 the product of the nickel

smelters will be all from Canada, except occasional small amounts from Mine
LaMotte, and from ISevada, Oregon and the mines near Webster, North Caro-

lina.^ The following table gives the total nickel product of the United States

for the sixteen years 1876-91, together with the value of the same and tiie

value per pound :

Refining'

works in the
United States

The Gap
mine closed
down.

1876
1877.
187«.

1879.

1880.
1881
1882.

1833.
1884.
1885.

1886.
1887.
1888
1889
1890.
1891

<^>uantity. Vail
Value per

lb.

Totals

lb.

201,367
188,211

150,890
145,120
233,893
265,668
281,616
58,800
64,550

277,904
214.992
205,566
204,328
252,663
223,488

118,498

523,

301,

165,

162,

257,

292,

309,

52,

48,

179,

127,

133,

127,

151,

134,

76,

.554

138
979
534
282
235
777
920
412
975
l?i7

200
632
598
092
024

3,087,654 3,043,509

cents.

260
160
110
112
110
110
110
90
75
64.4
59.14
64.75
62.46
60
60
64

98.57

Nickel pro-

duction of the
United States.

Mineral Resources of the United States, 1891, p. 167.
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The nickel contents of the matte produced at Sudbury furnaces last year

A significant therefore are greater than all the nickel produced by United States mines in
comparison. sixteen years by 1,076,446 pounds. It will be observed also that the price of

nickel as computed from valups of the United States product has fallen very
materially since 1876. This drop is due chiefly to the working of the Xew

The wet pro-
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Prof. Roberts-
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Roasting the
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Dissclving
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acid.

H^th
^"^^^' ^^^^^^'^^^ mines, by which the world's production was largely increased.

Canadian nickel has had a less noticeable effect, but no doubt for the reason

that price is determined now mainly by the cost of refining. Yet the ruling

price in the London market last year was about 42 cents per pound, while in

the New York market in the latter part of the y^ar quotations when given

ranged from 48 to 52 cents—the protection afforded by the United States tariff

of 15 cents per pound serving to keep up the higher rate in that country. But
these prices are presumably for commercial nickel, which is not pure tine.

Methods of Extracting the Metal.

There are numerous methods already patented for treating ores containing

nickel, copper and cobalt, but almost all of them follow the wet process. In
a subsequent section of this Report details of treatment are given in a paper
by Mons. Levat, and here it may be interesting to give a general description of

the process from the pen of Prcf. Roberts-Austen, of the Royal College of

Science, England :

" The wet method for the extraction of nickel and cobalt from a complex
regulus or arsenide consist, in the first place, of a roasting operation having
for its object the volatilization of the sulphur and arsenic, and it may be
antimony, and the conversion of the iron, nickel, cobalt and other metals pre-

sent into oxides. Ferric oxide formed in this manner at a high temperature
is but little soluble in acids, whilst the other oxides may be readily dissolved.

On treating the roasted material repeatedly with hydrochloric acid or with
dilute sulphuric acid, a residue is obtained containing but little or no cobalt

or nickel, and consisting mainly of ferric oxide. Some iron will however have
passed into solution. Should the solution contain lead, bismuth or copper,

these metals may be precipitated by sulphuretted hydrogen ; but it is custom-
ary to precipitate the copper at a later stage of the operations. The bismuth
too may be precipitated from a hydrochloric acid solution by dilution with
water.

" The next operation consists in the precipitation of the iron. Any fer-

rous oxide which may have passed into solution is converted into ferric oxide

by careful addition of chloride of lime, followed by the addition of lime, which
precipitates the iron. Arsenate of iron is at the same time also precipitated

if arsenic is present. Should the temperature of the solution exceed 40'^c.

some nickel and cobalt are precipitated, as also is some copper.
" Instead of an addition of lime as the precipitant, caustic soda or sodium

carbonate is occasionally employed to prevent the precipitation of calcium
sulphate when working with sulphuric acid solutions. Care must be taken
to avoid using an excess of the precipitant, as the precipitation is a fractional

one, and as soon as the iron has been precipitated oxides of the other metals

present begin to be thrown down.
" The next stage of the process consists in the precipitation of the copt-er.

This is effected by raising the temperature of the solution to 70*c., and then
precipitating the copper by the careful addition of either calcium carbonate,

milk of lime, or a solution of sod*. If an excess of the precipitant is employed,
nickel will be thrown down. When a test with potassium ferro-cyanide shows
that the whole of the copper has been thrown down, the cobalt is precipitated

from the tillered solution by the careful addition of a solution of chloride of

lime to the perfectly neutral, hot and not too dilute tiltrate. If too much
chloride of lime is added the precipitate becomes nickeliferous, and this must
be carefully avoided. The nickel is next precipitated, either by calcium car-
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bonate, milk of lime, or soda. The nickel hydrate is filtered, dried, heated and nickel.

with sodium carbonate, to decompose any calcium sulphate that may be pre-

sent, washed with acidulated water, and finally dried and reduced by carbon-

aceous materials to the metallic state.

" This process being dependent on the fractional precipitation with the A special pro-

same precipitants of the several metals present in the ore or metallurgical cess described

product under treatment, is frequently subject to slight alterations of proced-

ure, and the following is a description of the process as carried out at a

works in the United Kingdom.
WET PEOCKSS FOP. EXT K ACTING XITKEL AND COBALT.

A. Calcined ores or speise of nickel and col)alt.

B. Granite J4r for containing H cl. Steam passed in.

Precipitation ofi

iron and arsenic by
milk of lime after

peroxidizing thel
ferrous oxide b y

j

caocL. SteamI
passed in.

F.
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another tank o, in which milk of lime is added, and the nickel precipitated
as hydrated oxide. The liquid is allowed to run off as waste. The oxides
are pumped into presses, and the water is drained off. The nickel oxide is

dried on the roof of a muffle, heated and crushed. It is then mixed with
charcoal and heated in a crucible in a reducing furnace for eight or twelve
hours. A rough powder is obtained and in this form the metal is sold, or the
nickel oxide is mixed into a paste with Hour and water, which is heated and
cut into cubes. These cubes are placed in crucibles with charcoal and heated
to a temperature above the melting power of copper. The nickel oxide is

reduced by the charcoal and by the carbonized flour. The metal does not
melt, but preserves the form of cubes. The cobalt oxide is removed from the
dividing tanks to stone jars and treated by a process similar to that described
so as to remove the last trace of nickel. The cobalt is finally sent to the
market in the form of oxide. "^

mafntained'^*^^ ^^ ^^'^ ^® readily understood from the complexity of this process that it

by cost of must be an expensive one ; hence the high price which fine nickel has main-
refining tained. But there are various methods of the wet process, some of which are
process.

^j recent invention, and possibly the cost of production may be somewhat

A new wet reduced by them. One of these is soon to be tested at the village of Port
process to be Oolborne at the head of the Welland canal, where advantage will be taken of
tested at Port the supply of natural gas there for fuel. Gypsum supplied from mines in the

which gypsum adjoining county of Haldimand is to be largely used under this method, and
will be hope is entertained that the sulphuric acid obtained as a bye-product will
utilized. ygry. considerably reduce the cost of producing the refined metal. The re.sults

of this method are awaited with much interest.
Dry processes. ^g ^^ ^j.y processes, including reduction of oxide by carbon in furnaces or

crucibles and concentration in sulphide or arsenide and subsequent smelting
in reverberatory or blast furnaces, there does not yet appear to be absolute
certainty that such methods can be successfully and economically applied to

the treatment of nickel ores through all stages to the re6ned metal ; but the
metallurgy of nickel is so recent a subject of investigation and experiment
that no one will be so bold as to say that the last word has been spoken
upon it.^

Production and Price.

Growth of the Seventeen years ago nickel in the United States was worth •^2.60 per
industry and pound. Twelve years ago it had fallen to $1.10, the New Caledonia mines

the metal. having been discovered and opened in the interval. At that time the world's

yearly production of nickel was about 1,000 tons. Last year the price fell in the

United States to fifty cents per pound, and in G-reat Britain to 42 cents.

But the world's production had then increased to 6,000 tons, of which

3An Introduction to the Study of Metallurgy pp. 268-7L

4While this Report is going through the press an interesting correspondence is being
carried on upon this subject in the Engineering and Mining Journal of New York, between
Robert M. Thompson, President of the Orford Copper Company, and Dr. Stephen H.
Emmens, President of the Emmens Metal Company. The following letter from Mr.
Thomp'^on is (irinted 'n the Joarnal of June 17th :

" In your issue of June 3rd I note a very
interesting letter from I'rofessor Emmens headed 'Nickel Winning,' in which he says, 'No
wholly dry process hitherto employed is capable of separating cobalt, or even (to a thor-
oughly satisfactory extent) copper, arsenic and manganese from nickel ;' and referring to the
Canadian pyrrhotite ores, ' The metal produced by dry methods from such a raw material
is not fitted for fine uses.' In reply let me say that the following assays were made by the
same chemist for nickel : Wharton's grain nickel, 99.39 per cent. ; Martino's disc nickel
(finest foreign nickel), 99.06 per cent. : Orford nickel, produced by exclusively dry process
from Canadian pyrrhotite ores, 99.23 per cent. As to the quality of th-; Orford nickel, while
I do not claim it is yet as perfect as we hope it soon will be, yet one of the largest consiuners
of nickel in the country writes me :

' In some resjjects your nickel is superior to any we have
ever used. The metal is very white and remarkably soft and ductile, both of which points
are of the greatest value.' Knowing Professor Emmens' interest in the metallurgy of nickel,

I am sure he will be jjleased to see what progress has been made in the dry process for

treating this metal." But notwithstanding this assurance, Dr. Emmens does not appear to
be wholly satisfied as to the merits of the process.
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Ontario produced about one-third and New Caledonia two-thirds. Should

increase continue at the same rate for the next ten or twelve jears we shall

doubtless see great activity in mining, smelting and treating operations in

this Province, especially should impi'ovement continue to be made in processes,

and prices fall as a consequence. It will not be surprising if in less than ten

years prices have fallen to 25, or 20, or even 15 cents per pound, and in that

event a large increase may be expected to take place in consumption.

Assuming that no larger or better deposits of the ore are discovered else-

where, what are the prospects of nickel mining in this Province in the event of

a growing demand ? The answer to this question may be found possibly in

the words of the last United States Census Report on Mineral Industries. Prospects of

Referring to nickel and cobalt mining in that country in 1889, the writer ;„ Ontario.

says the great feature of the year was " the diversion of all attention in nickel

mining to the nickel-bearing copper ores of the Sudbury region in Canada."

And he goes on to say: "The course of development showed conclusively

thac nickel can be produced there for a less cost than anywhere else in the

world, so far as the present capacity of the known mines permit of an

opinion." And referring to the New Caledonia mines farther on the same

writer says : " At present the mines are less influential than those of Canada, xhe rivaiiy of

for although the ores are fully as rich, labor is not so good, and for imported New Cale-

laborers the climate is bad. The ores are found in v-shaped pockets in
^o"^^-

serpentine, which is found over two-thirds of the island. Many of the

pockets are large, but narrow with the depth. The cost of mining is con-

siderable, and the transportation facilities to the sea coast are poor. It is

not probable that the mines can compete successfully with the Canadian."^

Whether the working of manganiferous iron ores on that island contain-

ing cobalt and nickel will or will not change the condition in its favor cannot

yet be foreseen, but it is hardly probable. Nearness to market, abundance

of ore, and a supply of competent free labor and facilities for quick transpor-

tation are advantages which the Sudbury district is likely to continue to

possess over its New Caledonia rival for all time.

The Future of Nickel.

The future of the nickel industry depends on the distinctive utilities of

the metal, on the quantity and cost at which it can be supplied to consumers, jri^dw out
and in a less degree on the quality of appearance. Twenty years ago pure valuable

nickel was not known in the arts ; up to that time it was nothing more than "^e^ o^ *he

an alloy with other metals combined with it in the ores, from which at best

it was only imperfectly separated ; and it was not indeed until after the pure

metal began to be produced—the first examples of which were shown by

Joseph Wharton at the Philadelphia Exposition of 1876—that its most valu-

able uses began to be found out. Some of these will be mentioned here as

evidence of the growth of the nickel trade, and as an indication of the lines

upon which it is likely to develop.

The experiments conducted four years ago by James Riley of the Glasgow
Steel Works with alloys of nickel and steel made a profound impression when

,

the results were published ; and although this may not prove in time to be experiments,

the most valuable or useful of all the applications of the metal, it is the one

which at present most strongly arrests attention in America. The explana-

tion of this fact is found in the tests which, during the last three years, have

been carried on by the Navy Department of the United States to determine

the sort of material for armor best suited for the battle ships under orders

of construction by the Government of that country. Mr. Riley's paper, read

at the May meeting of the Iron and Steel Institute in 1889, contained no

more than a speculative suggestion of the application of nickel steel to the

armor plating of ships, but Secretary Tracy of the United States Navy

Report on Mineral Industries in the United States at the eleventh Census, 1890, pp. 269-71.

135



66 Victoria. Sessional Papers (No. 85) A. 1893

Armoi- plate

trials in the
United States.

Department regarded the promise held out as " too great to be ignored by a

Government requiring 20,000 tons of armor for its new fleet." Accordingly

he began a series of trials to prove the suitability of nickel steel for the pur-

pose in view, and not only so but to settle the question of the best armor
plate in relation to the best ordnance—the strongest defence to match the

most powerful attack. The following extract from the Secretary's report for

1891 shows the progress of the trials up to the close of that year :

Tracy.

Report of

comparative
tests in 1891.

Nickel steel

plate adopted
Ijy the Navy
Department.

Trial of home
made plate.

Relative
merits of

rolled and
forged plate.

The results.

Superiority of

the nickel
plate demon-
strated.

ARMOR PLATE TRIALS IX THE C^'ITED STATES.

" The experiments made last year at Annapolis, described in the annual
report for 1890, consisted of a test of the two principal foreign types of armor,

the English compound plate and the French all steel plate, and an entirely

new plate also made in France upon the special order of the department, of

nickel steel. The result of the trial showed that the compound plate was
decidedly inferior, and that as between nickel steel and all steel the former
had distinct and positive advantages, the all steel plate being broken into

four pieces, while the nickel plate remained absolutely uncracked.
" A series of tests made during the following spring and summer confirmed

the conclusions formed at the Annapolis trial as to the superiority of nickel

steel, and the department accordingly decided to adopt it, and made arrange-

ments with the contractors looking to that end.

"It remained however to give a thorough trial to the first armor of domestic

manufacture before beginning to place it upon the vessels, and for this purpose
it was decided to order typical plates which should be made the subject of an

experimental test. This trial was to ascertain two points : first, whether our
domestic manufacturers could produce an armor that would stand competition

with the material manufactured abroad ; and, second, which of the various

modes of treatment suggested would give the best results. In reference to

the latter point the questions to be considered were the relative merits of

rolling and forging in the manufacture, and the effect of a new method of

treatment, named from its inventor the Harvey process, designed to harden
the surface of the plate while retaining the toughness of its body.

" Of the .six plates tried three were furnished by the Bethlehem Iron Co.,

and three by Carnegie, Phipps & Co.

"In these trials, which took place at Indian Head on October 31 and
November 14, the plates were subjected to tests more severe than had been
applied at any foreign Government trials. Four shots were fired at each plate

from a 6-inch gun with an impact velocity of 2,075 feet per second, and an
energy of 2,988 foot tons, using the Holtzer projectile of 100 pounds. One
shot was then fired at the centre of each plate from an 8 inch gun, with an
impact energy of 4,988 foot tons, using Firminy and Carpenter projectiles of

2l0 and 250 pounds weight respectively. The plates were placed normal to

the line of fire.

" The results of the trial were in the highest degree satisfactory. Each of

the six plates manufactured in this country was superior to the English com-
pound plate, while the nickel harveyed plate and the high carbon nickel

plate were superior to all the foreign plates of the Annapolis trial. They
may therefore be pronounced in advance of the best armor hitherto manu-
factured in Europe.

" Further light was thrown upon the question of the relative merits of all

steel and nickel steel armor, and any doubt which may have remained upon
that subject was finally set at rest. Of the three plates made by Bethlehem,
two were of nickel steel, one treated by the Harvey process, the

other not, and the third was of all steel, harveyed. Both the nickel plates

proved to be far superior to the all steel harveyed plate, notwithstanding the

advantages which it may have derived from the special treatment ; and
both proved superior to the French all steel plate tried at Annapolis.
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" A third nickel plate, manufactured by Carnegie under the rolling pro- Tracy,

cess, also showed a marked superiority over the all steel plate of this year,

and both it and the coriesponding Bethlehem plate manufactured under the

hammer showed a capacity of resistance to perforation fully ten per cent, rolled and*
greater than that of the French all steel plate. In this respect the results forged plates,

furnished by the two American plates manufactured by the difierent processes

(forging and rolling) proved to be remarkably unitbrm, the 6-inch shots that

were fired at them ditFiring in penetration but an inappreciable amount.

"The trial thus definitely establ shps the fact that armor of excellent

quality may be produced by the rolling process, and that fot-ging by means of

the hammer, the greatest source hitherto of expense in manufacture, is no Lessons of

longer to be regarded as an absolute necessity. The importance of this fact
*""'*

can hardly be over-estimated, for it raises a probability that within a year or

two the armor-producing capacity of the United States may be quadrupled

in case of necessity, and that if we had 10,000 tons to let ar.d could give 18

months from date of contract to commence delivery, the cost of manufacture
would be reduced from 25 to 33 per cent., while the work hitherto confined

to two firms would be thrown open to a large number of competitors '"''

In his report for 1892 Secretary Tracy reviews the steps which had been Report of

taken by his department for the development of armor, and after special refer- "^"^l* '" 1^92,

ence to the trials at Indian Head in October and November, 1891, he goes on
to say :

" As a result of this trial improved methods were introduced in the Harvey Tracy.

process and further tests were ordered of new plates. The first of these tests

took place July 26, 1892, at Indian Head. The plate used was a lOi-inch

plate of nickel steel made by the Bethlehem Iron Company, the plate having

irst been forged to 12-J- inches and then harveyed, and finally reforged to its Improved
former dimensions. In the two previous trials the corner sho's had been fired methods in

from the 6-inch gun, and the 8inch had been used only upon the centre of process'^^^^
the plate. In this trial the 8-inch was used for all of the shots. The result

was that three of the projectiles were broken up upon the surface of the plate,

while the two right hand shells penetrated to a depth of 13 inches. It was
evident that there was a want of uniformity in the hardness of the surface

and that some special cause must have softened the right hand side of the

plate. CTpon investigation it became apparent that this was due to the pro- Aoomparative

cess of relorgins:, resulting in a lower temperature and consequently reduced failure due to

carbonization upon this side of the plate. Notwithstanding the penetration forging.

of the two right hand shots, the result by which the plate bad remained free

from cracks after receiving five blows from 8 -inch projectiles was an extra-

ordinary confirmation of the expectations that had been formed as to the

possibilities of nickel steel treated as described.
" It remained for a final trial to demonstrate the wisdom of the steps A final trial

which had been taken and to crown the efforts of nearly four years with the "^^"p^ *bf
T

. , ^ , .
J J eiforts of four

highest degree of success. years with
'"This irial took place at the proving ground of the Bethlehem Iron highest

Company, July 30, 1892. The plate was of nickel steel, harveyed, of the
*"^^^^^

same thickness (10^^ inches) as that of the previous trial, but unlike its pre-

decessor it had been forged to its final thickness before the Harvey process

was applied. As in the previous trial the 8 inch gun was alone used. Five
Holtzer forgei steel shells, weighing 250 pounds each, with a striking velocity

of 1,700 feet per second, and each with an energy of 5,000 tons to the square
foot, were tired at the plate at a distance of 30 yards.

" Never before these trials had any armor plate in the world been subjected

to such a test as was represented by these five blows of a total energy of

25,000-foot tons.

6Report of the Secretary of the Navy for the year 1891, pp. 11-13.
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" The result may be told in a word. All five of the projectiles were

smashed upon the surface of the plate. The plate showed no signs of injury

further than the opening of a slight temper crack four inches in length from

one edge, and a wale less than one inch in thickness on the back of the plate

opposite each point of impact. The striking ends of the projectiles appear to

have been splashed on the face of the plate, filling the slight indentation made
by the blow with new material which became welded to the substance of the

plate itself and left it as before a flush surface. The remainder of the pro-

jectiles could only be found in the shape of innumerable scattered fragments.

" The result above described has never been equalled or even approached

before by anyarmor plate, American or foreign. It has demonstrated that

the United States, in the reconstruction of its new navy, which ten years ago

had no existence even on paper, is enabled to place upon each and all of its

armored vessel a material the like of which the world up to this time has not

seen; and that while vast sums have been spent in plating the sides of

foreign men-of-war with an inferior material, this country will employ for the

purpose an armor which is not only far more eflicient, but which represents

unquestionably, having reference to the dimensions of plates thus far tested,

the highest development of modern science, and a development reached by its

own independent eSorts.""

As early in the course of these trials as September, 1890, the Secretary

of the Navy was so well convinced of the superiority of the nickel steel plate

that he asked and obtained from Congress an appropriation of $1,000,000 for

the purchase of nickel matte. At this time an apprehension existed in the
minds of United States authorities that the world might not be able to pro-

duce enough nickel for their wants, and they feared that prices would take a

bound upward. They accordingly purchased from the Canadian Copper
Company 4,536 tons of matte, containing about 900 tons of nickel. "The
terms of the contract provided that the material should be delivered on board
cars at Sudbury, Ontario, for transportation to such points as might be desig-

nated. Deliveries were to begin within three days from the date of the con-

tract, and final deliveries were to be made within one month thereafter. Pro-

vision was made by means of competent assayers for ascertaining the quanti-

ties of nickel and copper contained in the matte, and that no carload should
be shipped in which there was less than an average of 15 per cent, of

nickel."^ The payments to the Canadian Copper Company for matte
amounted to $321,321.86, while freight cost -^31,134.88, duty on the copper
contents $9,547.40, and refining by the Orford Copper Company (in part

estimated) $97,582.30, making a total expenditure under the appropriation

of $459,586.44. "Of the nickel oxide produced by the Orford Company,
by whom the refining is done, we are now using 40 per cent., while 60 per
cent, is sold in Europe. Our material, after the payment of all charges,

including the price of the matte and of the subsequent reduction, costs us 24
cents a pound, while that of other consumers costs them at least 38 cents. "^

But this is the cost of the oxide. The quantity of armor plate required for

an ordinary war vessel such as the United States is constructing is about
3,200 tons, and as the contract with the makers calls for only 3|- per cent, of

nickel in the plate, the quantity of nickel used for one vessel is only about 104
tons, or say 135 tons of nickel oxide. Obviously therefore there is a modest
limit to the quantity of nickel required for the manufacture of armor plate

for the United States Navy, unless the Government of that peaceful republic

should seek to emulate the naval greatness of all the European pov.'^ers, which
is as improbable as that she should follow their exsmple in the creation and
maintenance of a standing army.

7Report of the Secretary of the Navy for the year 1892, pp. 17-19.

^Secretary's Report for 1892, p. 21. The first contract appears to have been for 53&
ton?, and the second, under date of June 15, 1891, for 4,000 tons.

^Secretary's Report for 1892, p. 21.
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Nickel Steel for Heavy Ord x^a x c e .

But there is some likelihood of nickel steel being used in the manufaj- Experiments

ture of heavy ordnance as well as for armor plate, and at the present time with nickel

experiments are being conducted to test its suitability for that purpose. The
^j.^^^. ^^^^^

following extract from a lecture delivered before the Franklin Institute of

Philadelphia last January by Mr. W. H. Jaques, Ordnance Engineer, will

show what is being attempted as well as what has been done in this direction :

" The increasing use of nickel in steel suggests a few words concerning j^ques,

this element, particularly as it is about to make its debut in a large calibre

service gun (a thirty-five calibre eight inch b. l. r ), the forgings for which

have been made by the Bethlehem Iron Oompany.
" In this connection it is most seriously to be regretted that circumstances

of a discouraging character should have intervened to prevent Mr. Riley's
of^^^Qe^,^j^^°"

continuing the excellent metallurgical work he so happily and ably com- conclusions.

menced in connection with the alloys of nickel and steel, particularly since

the publication of his lecture to the Iron and Steel Institute, ^Eay 4, 1889,

so many of his views have been proved by further experience and practice.

" Bethlehem's part in this svork is so well known by the practical results

she has obtained, the gun forgings and other products supplied, and the

superior resistance of her armor, that I need make no detailed statement

here of our accomplishments. Further, they have already been referred to by

the chiefs of the Bureaus of Steam Engineering and Ordnance in their last

annual reports.

" As you will no doubt recall, Riley, Dick and Packer commenced their

experiments with samples of French crucible nickel steel, containing three

per cent., five per cent, and twenty-five percent, of nickel ; were subsequently

assured by personal investigation that the desired products could be obtained

with certainty, not only in the crucible, but with perfect control in the open

hearth, and that nearly all the nickel would be found in the steel. Riley, in

the lecture referred to, described the action of the steel in the mould, its

appearance, value of scrap, and the care and temperatures required to work

it. He made a sufficient number of tests to show the marked increase of

tensile strength and elastic limit produced by certain increments of nickel

without impairing the elongation or contraction of area to any noticeable

extent. He pointed out the effects of a variation of the proportions of carbon

and manganese with the same percentage of nickel, the point where the incre-

ment of nickel changed its hardening infiiience to one of softening ductilizing,

its neutralizing effect upon carbon, the difficulties of machining, and crowned

his report by giving due credit to the patentee, French steel makers, his

assistants and the authorities.

" Together with other conclusions he said :
' I am glad to be able to state

that before the region of extreme difficulty of machining is reached, we have

qualities of nickel steel available which will be of the utmost value for a

very large number of purposes.'
" Comparing ordinary steel with nickel steel, he adds :

' I think there will

be no hesitation in deciding that there will be a very great advantage gained

by the use ot the latter—advantage either in reduction of scantling or in

increased strength and ductility. In the very important matter of corrodi-

bility, it is with the greatest satisfaction I can state that the steels rich in

nickel are practicibly non-corrodible, and that those poor in nickel are much
better than other steels in this respect. Some samplles of the richer nickel

steels which have been lying exposed to the atmosphere for several weeks
will show an untarnished fracture

'

" These experiments to test the non-corrodible qualities of the various

percentages of nickel steel, it will be remembered, were made in connection

with Abel's corrosive liquid and hydrochloric acid water.
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" I have cited Riley's conclusions to show how accurately they have been
verified by the results since obtained, which give abundant testimony of the
care and faitlifulness with which his experiments were made.

" Mr. Hall of Sh* ffield claims to have made the first nickel steel gun,
which instrument is reported to have burst at the first round, the rupture
being due to the absence of suitable transverse strength. Whether this was
due to the poor steel, poor construction, or the presence of nickel, was not
stated.

Krnppscom- "Many other nickel steel guns have been experimented with, but Krupp's
paratn

e
tests, comparative tests of two three and a half inch field guns, one made of ordin-

ary Krupp steel and the other of nickel steel, appear to be the first trials of

much importance that have been given publicity.

" Each gun was loaded with shell containing 170 grammes of picric acid,

the centre of the shell in each case being 300 millimetres from the muzzle.
" W hen the shells were exploded the crucible steel gun burst into many

pieces, while the nickel steel gun remained en'-^ire, showing an increase of the
bore of 7.4 millimetres at the site of t\\^ projectile, but no cracks any where.

" The trial was continued with another shell containing 180 grammes of

picric acid. Its explosion caused an enlargement of 9 50 millimetres and a
longitudinal crack 80 millimetres long. No particle of metal was detached
from the gun."^°

In connection with the foregoing extract from Lieutenant Jaques' lecture

the following account from the London Iron of further experiments by Herr
Krupp are worthy of notice (unless indeed it is only a different account of the
same experiments) :

" A new nickel steel, the secret of the manufacture of which has been
secured by Herr Krupp of Essen, has been experimented with at Meppen.
Two 3.4 inch shells, each containing 6 oz. of picric acid were placed, one in a

lOPresent Developmsnt of Heavj- Ordnance in the United States, by W. H. Jaques,
p.p. 25-2r. Lieutenant Jaques (wlio has served 21 years in the U. S. Navy) is the author
of a valuable essay on "The Establishment of Steel Gun Factories in the United States,"'

published in the Proceedings of the United States Naval Institute in 1884 (pp. 527-909). It
was largely upon his recommendations that the Government of the United States under-
took to promote the manufacture of armor plate and ordnance at home instead of depending
for supplies upon European makers, and when the Bethleh(;m Iron Company six years .igo

resolved to undertake the manufacture of guns, shafting and armor plates, the position of
Ordnance Engineer was offered to Lt. Jaques. The object of the (y impanj' was, as stated
by Mr. Jaques in an article descriptive of the works published in the Proceedings of the
Naval Institute " to erect a plant long needed in the United States to make the country-
independent in the possession of the means of supplying the nation with the most powerful
guns and of equipping lier ships with the most efficient shafting and armor." To this end a
number of new and large buildings have been erected on thi3 Company's grounds along the
Lehigh river, which have been furnished with the best of modern machinery, and new build-
ings are still going up which, when completed, will no doubt make the Bethlehem works the
largest in America. Upon a vi^it to Bethlehem last October I was shown through the various
departments by Mr. Jaques, and a note of the armor plate and ordnance branch of the works
may be fittingly made here. Four Siemens open-hearth furnaces areemploj-ed in the production
of nickel steel, two of which have a capacity of 40 tons each per day of twelve hours, one of 20
tons and one of 10 tons. The process of alloying the metals is claimed to be a company secret,

and to give better results than is obtained elsewhere. During my vi^it the 20-ton and one
of the 40-ton furnaces were tapped and run into a mould, casting an ingot of 60 tons nickel
steel. This contained 3.1 per cent, nickel, which is the Government requirement for armor
plate, or a total of very nexrly two tons (1.95). For a portion of the time the Siemens fur-

naces are employed in making all steel, the ingots of which are compressed into cylindrical
shape bj' hydraulic power. Two of th^se, still warm from the press, were Ij'ing on cars
ready to be taken to the forging shop. They looked like two great saw logs, being 4 feet 6
inches in diameter and 15 feet in length. The ingots are forged under powerful steam hammers
into any required shape, some for armor plaies, some for guns and gun ca«ings, and some for
shafts, cranks, etc. The armor plates are heated in low furnaces, forged flat, requiriner fre-

quent reheating before the process is completed, and afterwards shajied by hydraulic power
and tooled by machinery. After being finished in this way they are fitted together on plat-

forms so tliat when sent to the ship3-ards each piece is ready to be put into the place
designed for it without further machining or shaping of any kind. The specifications are fur-

nished by the Navy Department, and hardly any two plates of the same ship or of any two
ships are alike. Many of the plates weigh 30 tons and upwards. The long guns are heated
in an upright furnace, some of the forgings being 25 to 38 feet in length, and weighing 25 to
45 tons. They are forged under a steam hammer weighing 125 tons.
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gun of ordinary Krupp steel, and the other in a gun of the new nickel steel, at a

distance of 12 inches frf^m the muzzle. Upon the shells being exploded, the

muzzle of the gun of ordinary steel was blown into a number of pieces, but

the only effect produced upon the nickel steel gun was a local enlargement

of the bore to the extent of a quarter of an inch. In the next experiment a

3.7 inch shell, containing 6.3 oz. of picric acid, was bui'st in a nickel steel gun
at a point 19.5 inches from the bottom of the bore. The results were an
enlargement to the extent of one-third of an inch and a fissure of three inches

in length. Trials of plates of this nickel steel have also been made and are

stated to have given satisfaction. "^^

It is not improbable therefore that nickel steel will soon be utilized in the

making of heavy ordnance as well as armor plate ; and the frequent accidents Material for

which have recently occurred in the breaking of shafts of the yreat ocean *^*' constnic-

liners will doubtless suggest the manufacture of shafts, cranks and indeed all cranks etc.
'

important parts of the machinery of passenger ships as well as battle ships

of nickel steel.

Armor Plate in Europe.

We know much less of the purposes to which nickel s:eel is applied in

Europe, for the reason that the Governments of that continent are much more
secretive in the trials they are carrying on than is the Government of the

United Statf s. A year ago the British Secretary for the Admiralty informed Experiments

Parliament that nickel steel had been experiihented with largely, that exten- i"
Great

- Britain
sive orders had been placed for nickf 1 steel armor forming the secondary

defence of battle ships now in course of construction, and that several are

fitted with this kind of armor which has been proved sensibly superior to

ordinary steel when used in thicknesses of three or four inches. But the

officials of the British Admiralty have been much slower to acknowledge the

superiority of nickel steel for armor plate purposes than were their brethren

in the United States, altJhough the first suggestion of the usefulness of the

alloy for this purpose was made by James Riley. Rut the astonishing results

obtained in the United States last year at Indian Head and at the Bethlehem
proving grounds could not any longer be ignored, and on the 1st of November
a test was made at Portsmouth on board the target vessel IS^ettle. Up to this a surprising

date tests in Great Britain had been confined to all steel and compound test on board

armor plates manufactured by English makers; but in this instance the ^^gg^^^

experiment pos-sessed a twofold novelty, the plate submitted to the ordeal

being of a nature new to Europe and having been manufactured in accord-

ance with an American patent. The London Engineer furnished this account
of the trial :

"The plate was made of high carbon nickel steel harveyized, or harveyed,

by carbonizing the face and hardening it with jets of water. We may The
state at once that we are not in a position to report trials of this class from Engineer^

independent observation. The series of ti ials on board the Nettle are carried the test.

out by Admiralty officers, and are in all respects trustworthy; but in the
interest of makers who in various stages of these trials misjht submit plates

of an entirely experimental character, no officer or other official is allowed to

treat the results as public property. In point of fact they are regarded as

confidential unless the manufacturers wish to publish them themselves. There
is we think no reason to find fault with this system. Certainly manufac-
turers have been thereby encouraged to make experiments which they might
otherwise shrink from attempting, and although doubtless the etiect must be
that the public hear only of successful results they hear of them on trust-

worthy authority, and a very fair idea is obtained of all such work as is

sufficiently good to be admitted into the service ; and this is what mainly
concerns the public, and when the photographs officially taken are published
little is left to be desired as to completeness of information.

niron, February 24th, 1893.
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" The trial in question is an important one. Photographs of the best

Harvey plates tested in A.uierica have been printed by us. We pointed out

then that the shape taken by the remarkable result achieved was the holding

together of the plate under the wedging strain of five 8-inch projectile heads,

which penetrated to a considerable depth. In fact the hard face due to the

Harvey process caused the jDrojectiles to break, and though the heads had
impressed energy enough on the plate to penetrate to a considerable depth the

plate, as we suggested, probably thanks in a great measure to the nickel in its

composition, held wonderfully well together. Tresidder's plate, Avhich was
naturally compared with it, performed a slightly different feat. It broke up
6-inch projectiles in its face with very insignificant penetration. Thus the

projectiles were more completely defeated, but they were much smaller. The
Tresidder plate, be it observed, was in consequence of the com|)lete defeat of

the projectiles not submitted to the wedging strain which fell on the ITarvey

plates, and there is no evidence as to how it would have behaved under it.

" Clearly the link required from Harvey's point of view was to show that

the plate face was capable of defeating the lighter 6-inch projectiles with as

little penetration as in the Tresidder j>late. This was needed, for the last

Harvey plate attacked by 6-inch shot had certainly allowed their points in

two cases to penetrate deeply ; one side of the plate was in fact softer than
the other. There was an explanation for this, but no explanation is as good

as a successful performance. The succf ss at Portsmouth therefore is, we ven-

ture to think, just what we want at the present moment, and we are

endeavoring to obtain permission to publish the photographs, which as yet we
have not obtained.

" A competitive trial at Ochta, near St. Petersburg, is expected to take

place shortly, when the Harvey, Tresidder, St. Chamond and Schneider plates

will be test( d in a strictly comparative way by 6-inch forged steel lloltzer

projectile."^, fired with about 2,000 feet velocity. The Nettle trials consisted

of an attack of three 6-inch Holtzer and two Palliser chilled iron shot, striking

at a velocity of about 1,976 feet per second. The Palliser projectiles are

expected to break up as a matter of course with comparatively slight effect.

It is only latterly that the Holtzer shot have b,-:eu similarly defeated. In the

present instance they have, we understand, broken into small fragments with

but little penetration. "1-

Another account was published in Iron, and this paper, after citing

the statements of the U. S. Secretary of the Navy and the Chief of the

Bureau of Ordnance on the trials conducted under their direction, went on

Iron's to say

:

account of " However much these positive statements might be discounted, it was
impo.ssible for the British Admiralty, considering the official authority on

which they were published, to discredit them entirely. It consequently

determined to submit them to a practical test, and with this oVjject in view

it entered into negotiations with the agents of the Harvey Steel Com{>any of

New York. Eventually Messrs. Vickers it Co. of Sheffield were commis-

sioned by the Government to manufacture a nickel steel plate and to treat it

according to the Harvey process by which extraordinary hardness is com-

municated to the surface, together with a proportionate amount of toughness,

so that the increased brittleness which commonly attends the hardening of

hteel is prevented. This was the plate that was tested on board the Nettle.

The experiment was in no sense a manufacturer's, but an Admiralty test.

Jt is the only trial of a harveyized plate which has yet taken place in

Europe, for although a similar plate has been manufactured by the same
makers for the Russian Government, it will not be fired at until next week.

12 The Engineer, London (England), November 4, 1892.
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'* The trial, which was conducted by Captain Hli»o Pearson of the Excel-

lent, was witnessed by W. H. White, c.b., Director of Naval Construction,

Aduiral Oolomb, General Geary, r.a., Captains Jenkins and McKechnie, of

the Ordnance Committee, Colonel W. W. Barlow, late of Woolwich Arsenal,

and other officials. The Harvey Steel Company was represented by Mr.
Edwin W. Fox and Mr. Joseph H. Dickinson of N?«v York, and the manu-
facturers by Messrs. Albert and Thomas Vickers. The plate measured 6 feet

by 8 feet, with a thickness of lOJ inches. Its dimensions were consequently

the same as those of other sample plates tested on board the Nettle, and
thouo;h the representatives of the steel company expressed a wish that it

might be attacked by a gun of larger calibre and greater ballistic properties

than the one usually employed, the test for purposes of comparison was of

the ordinary character consistent with Admiralty conditions. This con-

sisted of discharging five rounds at the target from the six-inch breech loader.

The charge was 48 lb. of e.x.e. powder, the weight of projectile 100 lb., and
the muzzle velocity l,97o feet per second. The rounds were fired in the

following order: (1) Holtzer steel shell at bottom right-hand corner; (2)

Holtzer at upper left-hand corner; (3) Palliser shell at upper right-hand

corner
; (4) Palliser at lower left-hand corner

; (5) Holtzer in the centre.

" The result of the firing was an astonishing success, and completely veri- rp^^
result an

fied the accuracy of the reports received from America with reference to the astonishing

merits of the Harvey hardening process. Contrary to ordinary experience the success.

Palliser projectiles appeared to do as much execution as the French shells, for

although they splashed upon the plate on impact they made indents of about

1^ inch in depth. The Holtzers on the other hand appeared to weld their

points into the target before bursting into a thousand incandescent fragments.

Every one was completely pulverized. The most remarkable feature of the

trial however was the fact that the plate withstood its punishment so well

that not a single crack was produced—a quite unprecedented circumstance in

armourplate experiments. Further trials with thinner plates are to be pros-

ecuted at Portsmouth, and should these prove correspondingly invulnerable

many of our obsolete armorclads might easily be brought up to date by
superseding their thin iron protection by the new armor of equal thickness

and weight, but of greatly superior impenetrability. "i-"

It is not known what decision if any has been reached by the British

Admiralty autl)orities with respect to future construction, following this

trial of armor plate on the Nettle, but it is not likely that the value of the

lesson will be wholly lost, Ihe Engineer in commenting upon the First Lord
of the Admiralty's memorandum on the naval estimates for 1893-4 says :

" Doubtless advantage will be taken of the increased resisting power to pene- Possible

tration afforded by the harvejized nickel steel plates ; and, as a diminished adoption of

thickness of armor can now be carried, it will probably be distributed over
j^gjj plate'Yy

a greater area. We have slowiy but surely been emancipating ourselves Greac Britain,

from that curious predilection for a small patch of enormously thick armor,

of which the Inflexible was the earliest example.^*

It is not likely that a pre-eminently naval power like Great Britain, which
is now expending over $70,000,000 a year to maintain a navy adequate to

her requirements, and building battle ships at a cost of $3,000,000 to $4,000,000

each for those of the first rank, will long be content to use any other than

the best of material. Nickel steel plate will cost more than all steel plate, ,p,

perhaps much more ; but it will in p<irt make up the extra cost in greater nickel steel

plate.

l3Irou, London (England), November 4, 1892,

HEugineer, March 10th, 1893, p. 211.
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lightness and increased efl^^ciency, and in the construction of battle ships effi-

ciency is the point of first consideration. Referring to the cost of nickel steel

armor plate to the United States Governmeat the Engineering News of New
York says :

" Prices obtained for armor plates by the Carnegie and Bethlehem steel

companies, who are the only manufacturers in the country, may well excite the

envy of =;teel-makers who hunt for customers for best structural steel at pricfs

under S40 per ton. Bids were opened on February 5th at the Navy Depart-

ment for about 7,000 tons of nickel steel armor plate. The prices bid by the

two firms ranged from S520 to S885 per ton for the different sizes and kinds

of plate specified. About $56 per ton extia is asked for treating the plates

bv the Harvey process. Making a very liberal estimate for the cost of manu-
facture, it looks as if the profits on this order alone ought to go a long way
toward repaying both the companies for their original expenditure on their

armor-making plant. It is of interest to notice also that at an average price

of .$600 per ton the armor for the new line battle ship Massachusetts will

cost about 61,225,000. The total cost of the vessel was estimated at83,020,000."

The total quantity of armor plate required in the construction of this ship

is 2,042 tons.the nickel contents of which would be at 3 J per cent, (if gross

tons are meant) not quite 150,000 pounds. Assuming the price to be

50 cents per pound, the cost of nickel contents in the plate will not exceed

S75,000 (or $46,750 at the cost of nickel oxide"). Unless then the cost of

making nickel steel is vastly greater than of other alloys the question of cost

of nickel steel plate will not long stand in the way of its adoption by Govern-

ments which are persuaded of its superiority. Nor is it likely that the

Carnegie and Bethlehem works will long continue to enjoy a monopoly of

supplying this plate to the Government at 8600 per ton.

The tests conducted by the Russian officials at Och'a were made upon one

French and two English steel plates and a Vickers-hai ve}ed nickel .steel

plate, and in commenting upon this trial the London Engineer reports the-

lattf-r " to have altogether beaten its competitors."^^

With all this evidence to demonstrate the value of nickel as an alloy with

steel in the construction of war ships, the chances would appear strongly to

favor its being so used by the navy building powers. Yet the demand for the

metal would not be enormously increased if all the navies were to be recon-

structed with nickel steel for armor plate ; it would not be necessary perhaps

to more than double the present production.

Te>t9 in

Russia.

EfEect of a
general adop-
tion of nickel

steel armor
plate on the
production of

nickel.

Other Uses for Nickel.

Whence then is an increased demand for nickel likely to arise 1 What
other purposes give greater promi.se of consumption than the making of armor

plate and ordnance 1 A few of these may be indicated.

As an alloy ol steel the greatest use of nickel may be found in the making

of boilers, engines and locomotives and structural material generally, where

it is of vast importance to combine lightness and strength. In a large

Atlantic liner for instance the plates of the boilers are one and a half inches
pines and loco- ^^jdj^ and enormous force is required to bend and rivet them, in which opera-
motives.

^.^^ ^^^ plate is likely to be weakened by fracture, the lines of which are not

always visiVjle. If made of nickel steel alloy the plate would require to be

little more than half the thickness, and while the boiler would be more

easily and securely made, it would be but one half the weight—a very import-

ant item where there are twelve or thirteen huge boilers in the hold of one

Material for

boilers, en-

l5The Engineer, March 24, 1893, p. 256.
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ship. Its strength would be as great, and it would be less liable to corrode.

It would cost a little more, but its life would be lengthened. ^^

In the making of parts of locomotives and steam engines, as well as in the

manufacture of cranks and shafcing, nickel steel has also decided advantages

over all steel. A locomotive is worth perhaps 0100 per ton, and where the

cost is so largely made up of the wagfs for labor as it is in the case of a loco-

motive a small addition to the cost of raw material is of little consfqumce.

Many parts of locomotives, such as axles, of which everybody is so much
afraid, tires, framework, etc., could be made of not much more thin half the

present weight and just as strong.

There is a considerable quantity of nickel being used now in Great Britain .^^ ^^ ^
and the continental countries, but the tride is carried on quietly, and perhaps the metal for

the only persons who could give information about it besides the manufac- various pur-

turers are the reiiners, who generally know for what purposes their custom- ^°^*^^

ers are using the metal. It is quite possible that locomotive tires are being

made out of nickel steel in Germany, and douljtles^ a big trade will be done

in that line. It seems likely that these German nickel steel tires are dis- •

placing the tires of English make, but if so it will not be long before Eng-

lishmen use the same material

The British Government has been using a large amount of nickel in one British Got-

way and another, but chiefly in making experiments. A firm in Glasgow got ernment pur-

an order eighteen months ago wh'ch took up 20 tons of nickel, and this perimeutal

would have been regarded as an unprecedented order ten yeirs ago. But the objects.

Briti&h Government is conservative of new methods, and its officials must be

well persuaded before advising a change from good to better.

Twelve years ago, when the production of nickel was 1 000 tons and the
[]|^'^ "^^j*

***

selling price about $1.20 per pound, the chief if not only uses of the metal twelve years

were for German silver, body for electroplating and for coinage. I's present ago.

uses include these, with the difFnrence that coins are now being made of pure

nickel instead of nickel alloy as formerly. Th^ Austrian Government
intends to adopt it for ihis purpose, and it is rumored tiiat they have given

the French nickel company an order for about 3,000,000 pounds. It is only The French

a rumor, but those who profess to know say that the company has received nickel com-

the order, and that it is probably for a larger quantity, s|)read over live or six [^*^^
/* enter.

years. Twelve years ago this French company rediied 300 tons a year j to-

day it is refining about 4,000 tons, having got the bulk of the expausion. It

has gone on steadily improving its processe.s, and a great factor in cheapening

operatif ns has been the increa.se of production. But of course many blunders

16AIr. Ian Cameron, manager of the Dominion Mineral Company's works at Su'lbury,

informs me th<t it was through smelting New Caledonia ore, which i.s free from sulphur,

that the tirst nickel steel wa-s made. " trarnier had a high furnace similar to an ir>in blase

furnace, and he put his nickel ore thrcugh that furnace and smelted it as if it was inn ore.

Every particle practically of the iron and niukel in the ore was got out—though thf-re was a

pretty heavy loss of nickel and iron in the slag— and the result was a very (jood ferro-nickel,

which led to the making of nickel stenl by Mr. Ma^beau, then one of the Directors of Le
Nickel, who started the Ferro-nickel Company in France, at or near the German frontier.

This company induced the Steel Company of .Scotland to experiment with nickel st^el, and
Mr. Kiley, the manager, told me that if it had not been for his company stopping him they

would now be making all the boiler plate in Scotland of nickel steel. But the trade got

brisk, and the c >nipany had enough to do without experimenting."
In a recent communication jlons. .Jules Gamier, tti French metallurgist who has been

prominently connected with the development of the nickel industry, gives the results of a

number of tests made in September, 1892, at the Cleveland biolii i|^ .Mill Company's works,

t) determine the n lative quality of steel with and without the addition of iiickel The two
steels differed only in th" amount of nickel added to one of them, the quantity being about 3

per cent. The method of manufacture and the charges of both heat^ were absolutely

identical. The ing.'ts for both heats were rolled into boiler plates under ordinary conditi<ins.

The t"sts show the following general results : (I) Nickel steel his on an aver»g« a higher

limit of elasticity of 11,400 lb. per square inch, or nearly 31 per cent. {?) Nickel >teel has an

ulti.iiate tensile strength greater by 10,400 lb. per fquare inch, or an iiicrea-e of about 20 per

cent. (3) The ductility is not reduced by the presence of nickel. The nickel used was madt-

from Sudbury ores at the Brooklyn Nickel Works, near Cleveland, a refinery built according

so the plans of Mons. Garnier.
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Lower price

will give an
impetus to

demand.

Rolled nickel

for plating or

welding. .

Body for

electroplate

and white
metal alloy.

Uses of white
metal.

have been made. That is inevitable in dealing with any new enterprise of

this kind, the details of which must be mastered experimentally. The pro-

ducer of pig iron, copper, gold or any other of the staple metals, can usually sell

his metal as fast as it is produ:^ed to some person or oth^r. If the price is

made a little less than market rates, some one will take it ; but the man who
produces refined nickel must hunt up his own customers, and they are few in

number. The demand to^lay is not so great as the supply, bat so soou as the

metal is produced at 35 or 36 cents per pound instead of 42 the consumption

may be expected to grow rapidly. And no doubt it is possible to sell nickel

at these prices if the requirements of the market would justify operations on

a larger scale than appears to be prudent to enter upoa iioa^. A. thoroughly

practical man says :
" I can lay my hand on a mine tomorrow that would show

a splendid result at these figures, but it is not every mine that can do so."^^

Several years ago Mr. Wharton of Philadelphia, as already meationed,

began the plating of material by rolling refined nickel into thin plates and

then pressing or welding it on both sides of a sheet of iron or steel ; but he

does not appear to have developed this application of the metal into a regular

business. The process gives a very good article, but it is a little troublesome.

A slab of nickel and a slab of steel may be rolled together so as to show a

steel face upon one side and a face of nickel upon the other ; or nickel may be

rolled upon both sides of the steel, and when planished it presents a very

attractive appearance But results almost equally good as regards appearance

may be obtained by dipping or electroplating, and the rolling process has not

therefore come into general use.

At the present time the most promising uses of nickel are for the manu-

facture of body for electroplating, and the making of white metal alloy

which does not' require electroplating. If 25 or 28 per cent, of nickel is

added to a white metal alloy the material is nearly as good as silver plate,

and it can be kept clean with infinitely less trouble, besides being of uniform

color and quality throughout the whole of its substance. A cheap electro-

plated article will cost as much as or more than a solid white metal one, and

after the coating has worn it is an unsightly thing of patchy yellow. Door

fittings if made of white metal would cost perhaps 10 per cent, more than

brass ; but they would always be bright and clean, and easuy kept so. A gas

bracket weighing 10 pounds, if made of white metal instead of brass, would

consist of 2|^ pounds of nickel and 7i pounds of brass, the former costing

l7The New York Engineering and Mining Journal of May 13th, 1893, says : "One
thing definite may be .said, we think, about nickel. The decline in its price which has taken

place during the last two years will be maintiined, ami in all likelihood it will go still lower.

There ha.s been recently an industrial revolution in this metal equal in importance to that

which followed the opening of the mines ia New Caledonia. The discovery of the Sudbury

deposits, and the Orford process by which nickel-copper matte can be cheaply and success-

fully treated, have made America independent of the world for its supply of nickel, and it now
threatens the European markets, the cost of production havmg been brought below that of

the metal of New Caledonia. European metallurgists have not been standmg still however,

for an improved process, the inveation of M. I-). Levat, formerly director-general of the

Societe le Nickel, has already been pat in operation at Havre, France. This is a dry pro-

cess ; indeed, it may be said that the day of wet processes for nickel-winning is past."

The Engineer af London, Eng., of January 6th, 1893, also says :
" The remarkable dis-

covery of the volatility of nickel in carbonic o.\ide, due to Mr. Ludwig Mond, is acct>rding to

a statement of the discoverer to be utilized upon a commercial scale, but it is not known
whether the works have as yet been started. The older processes of obtaining the nickel

have been improved by the adoption of continuous reduction furnaces, instead of crucibles,

and in other details without much alteration of principle, and particular attention has been

paid to the production of ferriferous metal for steel makers by Mr. J. Garnier and others ;

the modern practice of nickel s-nelting so far as it can be made public having been treated in

considerable detail by M. Levat. In consequence of the large supplies coming from Can.ada

and New Caledonia, the price of the metal has continually declined in spite of the new
demand in Europe for military purposes, about 500 tons per annum being now required for

the bullet casings in the new small arms ammunition. The alloy, one of nickel to four of

copper, used for this purpose seems to possess many valuable properties, and it ha> been sug-

gested as a .substitute for copper in locomotive fire-box plates."
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^1.05 and the latter 75 cents, or $1.80 in all. There is perhaps $10 worth

of labor on it ; So that the increased cost through putting 25 per cent, of

nickel into it would be only a fraction of the total cost, while a handsomer
article and one more easily kept clean would be the result. Hotel bath and
lavatory fittings, etc., are now being made of white metal, and one manufac-

turer in the old country is said to turn out 81,000,000 worth in a year.
*' There is a large trade growing up." a gentleman engaged in the production

of nickel informs me, " in the displacing of brass for lamps, chandeliers,

electroliers, door and railway carriage fittings, etc. White metal for these

purposes is largely taking the place of brass. It is dearer, but it is ever so

much brighter, prettier and easier to keep clean ; it tarnishes very little and
a light rub will restore its planished appearance, whereas brass requires con-

tinuous labor to keep it bright. I have seen a butcher's shop in the old

country the walls of which were wholly lined with white tiles, and all the fit-

tings, brackets, hooks and nails were of white metal. The effect as seen by gas

light from the street was very fine, and it really enabled the butcher to add a

little to the price of his beef. The white metal trade is the one we prefer."

Another use found for the metal in Europe is in the making of bullet g^jiet casings
casings for small arms ammunition. For this object an alloy of one part of nickel-

nickel and four parts copper has been adopted, and factories producing ammu- copper.

nition for military small arms are requiring now 500 tons of nickel annually

in the manufacture of bullet casings alone.

No little misapprehension however prevails as to the demand for nickel. Misappr*-

There are some who declare that there is no limit to the quantity which the hension re-

markets are capable of absorbing, and that some cause of policy, or want of
|g^j[n^ f^y

capital, or lack of enterprise is blocking the wheels of progress in the Sudbury nickel,

mining district. If Sudbury was in the United States, we are sometimes

told, the woods would be alive with prospectors, mining camps and smelting

works ; millions of capital would be invested there, millions of tons of ore

would be raised and treated annually, refining works would be established,

and Sudbury would supply the world with the pure metal. Such is the

language of dreamers, and men who have mining locations to sell. But men
who know the trade do not speak in that way ; neither do men who have a

knowledge of how induscries grow. On this subject 1 have obtained a short

statement from Mr. Ian Cameron, manager of the Dominion Mineral Com-
pany's works, and a man of large experience in nickel :

" The break in price which took place eight or nine years ago, when nickel Responsive-

fell from 2s. 6d. per pound to 2s ," Mr. Cameron says, " led to such an ^•'s''
"t

^°°'

increase in i he demand that we could not supply it. When I built the old drop^in price.*

smelting works for the French company at Kirkintilloch in Scotland I com-
pleted one furnace and was then instructed to put up other two. I actually

erected five, and with twelve the company could not until the slackness of a few

months ago overtake the work. The furnaces are small, and together they run
about 4,500 tons per month. The ore is peculiar ; it contains about 8 per cent,

of nickel and does not lend itself to treatment in large quantity. It it could

be as easily fluxed as the Sudbury ore the furnaces could run through an enor

mous quantity. I think the supply of nickel is greater than the demand, and The preeent

that this is the reason there is no greater expansion of the industry in this
^h^ th^'^l**^''^

country or in New Caledonia. The demand is not by any means unlimited ; mand.
we ha,ve got to make cur trade as we go along."

rOf course if there was an active and fast growing demand for nickel, miners

ano-^etallurgists would be found ready to supply it ; and owing to the posi-

tion of the mines in this Province and the great extent of the deposits capi-

talists would easily be persuaded to invest money for mining and treating the

ore if there was a sure prospect for unlimited sale of the product and of large

profits being realized. There is no hindrance to investment in Ontario, and
in the matter of large workable bodies of nickel ore this Province as far as
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ye*"- known possesses a monopoly of it on this continent. There are dra w
backs, but they are not insurmoiuitable. As regards two (fr three of these I

quote again from Mr. Cameron :_3
" The supply of nickel in the Sudbury district is unlimited, and there are

a great many properties which have not been opened up. The New Caledo-

nia ore, some of which occurs as a silicate and some as an oxide, averages as

taken out of the mines from 5 to 6 per cent, of the nickel. I have got ore

from there testing 25, 35 and 40 per cent, of nickel. This ore cannot be

washed ; it can only be cobbed or picked. The native laborers are set to cob

it ; they are good enough for that, and men, women and children may be

employed at this work at a very low rate of wages. One trouble in this

country is the dearness of labor, which costs as much as fifty per cent, of our

whole expenditure. The duties upon stuff we buy also run up to a high per-

centage ; for example, the duty on coke amounts to 8 or 10 cents per too of

ore. The net value of 3^ per cent, ore after paying all costs at present selling

price cannot be more than $1 per ton, the royalty on which at 3 per cent,

would be three cents per ton. The duty on coke therefore is three times as

much as all that would be paid to the Government for royalty."

r^s regards refining, Mr. Cameron says :

^^ do not know that it would be a very great advantage to have the

refining of nickel done in this country. According to present practices acids

are required, and these cannot be bought as cheaply here as "n the other side

of the Atlantic, and th( re are other things that we would have to import.

Another disadvantage is that freight charges on retined nickel going to Europe
would be greater than on matte. The rate on 100 tons of matte containing

50 per cent, of nickel would be $G or ^7 per ton ; but owing to risk of car-

riage 50 tons of refined nickel would not be carried at $12 per ton. I do not

think there is much hope of refining nickel in this country until the consump-

tion here has greatly increased, or until chemicals and other necessarias in

refining can be bought as cheaply as in England or France, or until a suc-

cessful dry process has been introduced. We could not refine here according

to present practices and under existing conditions and hop^i to sell the nickel

in Europe, as there is a heavy duty on the fine metal in France and Grrmauy
as well as in the United States. There is of course none in Great BritftinT'^x

/ In the present state of the nickel industry there is no well-founded oause

for-discouragement, except perhaps in the minds of extreme optimists with

locations of unknown value on their hands to sell. Remembering that it is

a comparatively new metal, and that until a few years ago its ore was scarce

and hard to treat, the rank to which it has already attained is calculated to

excite a feeling of wonder. The progress of operations in this Province in

view of every circumstance, and especially of the fact that the lar:j:est refiuing

concern in the wcrld is also chief owner of the only mining properties which can

compare in richntss and extent with those of Ontario, has certainly bten as

active as the state of the market for the metal would seem to justify. Min
ing and smelting the ores had their beginning here less than seven years a^o,

yet measured by the number of men employed, the amount of wages paid for

labor and the value of product last year there are oi\ly six iron working

industries of the Province, as shown by the census of 1881, which exceed this

one ; and among those are such old and stable industries as agricultural

implements, blacksmithing, and foundry and machine shops. Of iron mines

there is not one that is worked, although we have iron ores in great abun-

dance ; neither is there one blast furnace to smelt iron ore, although we con-

sume in the Province upwards of 300,OuO tons of pig iron every year. All

the indications point to a steady increase in the consumption of nickel ; and

the number and variety of new and valuable uses which are bein^found for

it give assurance that the industry is firmly rooted and will grow. \^
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VIII.

THIT MP:TALLURGY of NICKl^L.'

By Mons. David Levat.

Nickel is found in New Caledonia in a single mineral, Garnierite or

Noumeitp, a hydrated silicate of nickel and magnesium, of a bright apple- Garuierite,

green color when pure, which is deposited in concretionary masses or cratings, thenickel ore

in the fissures of a serpentine rock. This silicate i? not a product of second- Caledonia.
ary decomposition, no traces of sulphides or arsenides of the metal having

been found even in the deepest workings, and the mode of occurrence indicates

clearly that the mineral has been deposited by water in the form in which it

is now found. In a collection of specimens brought to Paris V)y Mons.
Peletard, an engineer who has lately published a geological map of the island,

impressions of insects have been found which are referred to living forms. The
distribution of the mineral through the serpentine matrix is not fin arbitrary

one, it being always found at or near the contact of the rock with the red

clays, filling basins or cavities in the rock, but never in the clay itself These

masses of clay are products of the decomposition of the serpentine, and con-

tain all its constituents, in addition to manganese, cobalt and chromium.
The thermal springs that have given rise to these clays follow lines of fissure

having a general northeast and southwest direction. These clay deposits,

which are often covered by considerable deposits of oolitic brown iron ore,

contain irregularly stratified masses of cobaltic manganese ore, with 2.5 to

3.0 per cent, of cobalt and chromic iron ore, a granular or so-called alluvial

form, which latter mineral is also found in veins in the solid serpentine.

The nickel ore, which is newer in origin than those of manganese and
cobalt, is found as a vein matter in hollows resulting from the shrinking of Occurrence

the red clay from the sides of the rock-funnel enclosing it. These veins vary »^d mining of

very much in size, the maximum breadth being about eight metres ; but in

some cases the whole of the rock is filled with small veins of mineral, so that

it may be worked as a whole up to a thickness of 250 feet Only the larger

veins in the hard rock can be worked by systematic mining, as the walls are

very irregular and may easily be lost in driving levels ; by far the larger

number of the workings are in open cast, at altitudes varying from .300 to 600
metres above the sea level, where it is easier to follow the richer developments,

and with a comparatively small preliminary outlay to make provision for

some years of quarry working in the same locality. The preliminary working
is mainly in the direction of removing the red clay, which cin only be imper-

fectly separated from the ore by washing ; and the iron ore it contains, if left

behind, impoverishes the yield of nickel, besides being objectionable in the

smelting by reason of its adding alumina to the charge, which is sufficiently

refractory from silica. These works are often a source of considerable expense

on account of the falls caused by the heavy spring and autumn rains and the

difficulty of obtaining sufficient labor.

As regards the latter point, apart from free white men, who ai-e mainly

employed as artisans or sub-managers, at the Australian rate of wages of 12s.
i^^^or

""

to 16s. per day, four different sources of labor are employed, namely, assigned employed at

convicts, those on restricted leave, natives and New Hebrideans of the Kanaka the mines,

race, and Chinese, Annamites and Tonkinese. The first two classes are very

iThis is an extract from a long general memoir on the production and uses of nickel and
its alloys, which appeared in the Annales des Mines, Paris, 1892, published by authority of

the Miuister of Public Works. M. Levat is a Civil and mining engineer, and was formerly
director-general of the Societe le Nickel.
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unsatisfactory, and the Kanakas, although of value for transport and lighter-

age service, are unfit f <r mining purposes, being unable to stand exposure to
the mountain air, and as a rule the tribes object to working about their own
homes, so that the work is principally done by immigrants from the New
Hebrides ; while the labor in the coffee plantations of the latter islands is

largely furnished by New Caledonians. The Chinese are valuable workmen,
but the supply from China proper, owing to political and diplomatic compli-
cations, lias of late years been completely stopppd ; but latterly natives under
contract have been brought from Tonquin, and the result appears to be satis-

factory, their work, costing about 2s. 9d. per diy, b^ing better than that of
convicts at nearly double the price.

The mineral is carefully sorted by hand at the quarries and divided into
rich and poor qualities, the former containing 8 per cent, and above of nickel,

and the latter all below that limit. As the hill side workings are entirely

without water, dressing operations can only be carried on in the lower ground.
These are confined to .simply washing away the red clay, and even this pre-

paration cannot be carried too far without risking considerable loss (up to 3
or 4 jier cent.) in the mud washed away. Hence the necessity of carefully

clearing away the waste before working the mineral. The quarry waste,

containing 3 to 4 per cent, of nickel, is not utilized.

The conveyance of the mineral from the mines to the coast is done prin-

cipally by ropeways, which are mostly of the simplest construction. When
the produce is not more than 7 or 8 tons daily, the selected ore is pla cedin
sacks holding from 100 lb. to 120 lb. attached to a hardwood carrier, vhich
is placed on the rope and allowed to slide down, for which purpose a slope of

at least 18 degrees is necessary, the empty sacks being carried back by hand
or mules, together with the carriers, which make 15 or 20 journeys before

they are worn out. The spans of the rope range from .500 metres to 600
metres, and in some instances SCO metres From the lower stations the
carriage to the .shore is eflfected in carts or by railway, but these distances are

never very considerable, as only the mines within a zone of a few miles from
the coast are actually worked. The embarkation is done in lighters carrying

12 tons to 15 tons each, the cargoes being sent direct to Europe, or by tran-

shipment at Noumea and Sydney. During the wool-shipping season steamers
and sailing vessels carry ore and regulus at nominal freights as ballast. The
direct shipment in large sailing vessels is less feasible, owing to the
numerous accidents that have happened in navigating the reefs forming the
coast, and the harbor of Noumea being the only one lighted, the other ports can
only be approached in daylight and with a fair wind.

Mining operations are conducted either by companies with sufficient capital

to provide complete means of transportation, or by single miners who work
on their own account on exposures which offer facilities for immediate labor

and who deliver the ore on specified conditions. The price at which the ores

are sold on the spot naturally varies with the market value of nickel and with
their contents, rising rapidly as the latter increases, being better able the

richer it is to bear the many charges which the ore must sustain before

being sme ted and refined. Advances in provisions and goods are generally

made to isolated miners or small associations of miners, and also even advances
of money, which they reimburse by delivery of the ore, so that any active miner
in New Caledonia may work with success, even without capital.

The acquisition of mining property is easy and open to all, thanks to the

special mining regulations established in the colony by decree of the governor
dated 13th September, 1873. They follow principally the mining laws of

Australia, which give an absolute right to obtain any lodes discovered, but

have been modified by the decree of 22nd July, 1883, which has renodelled

entirely the mining legislation of the colony and constitutes the unique law
at present in force.
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The treatment of the mineral has undergone several modifications before

arriving at the present practice. The original plan of Mons. Gamier was to

treat it like iron ore by running it into pig metal, which was afterwards to be

refined in a reverberatory furnace to ferro-nickel. For this purpose two blast „ . ,

furnaces were built at Noumea, and a refinery with two Siemens furnaces at early metJicKi,

Septemes, near Marseilles. Only the first part of the process ga%e satisfac-

tory results, nickel-iron pig metal having been obtained from the richer lumps,

ores averaging 9 to 10 per cent, of nickel of the following composition :

Nickel, 65 to 68; iron, 29.5 to 23.0; sulphur, 1.5 to 2.5; silica and carbon,

3.5 to 5.0 ; and other matters 1.5 to 2.5 per cent. But it was found to be

impossible to refine this in the reverberatory furnace owing to the presence of

sulphur, which has an extremely high affinity for nickel. It was therefore

necessary to revert to the old method of concentrating the metal as sulphide

by the addition of pyrites or sulphur. The average composition of the ore

available for smelting was : Silica, 45 to 50 ; iron, 16 to 14 ; nickel, 8 to 7
;

magnesia, 12 tolO; alumina, 3 to 5 ; water and oxygen, 16 to 14 per cent.

This requires from 25 per cent, to 30 per cent, of bases (oxide of iron or lime-

stone), besides a sulphurizing material. As neither gypsum nor pyrites, free

from arsenic and copper, were available for the latter purpose, the charge for

the blast furnace was made up as follows : ore, 1000 ; coral, 300 ; sulphur,

35 ; small coal or coke 75 kilogrammes. The greater part of the sulphur passed

into the resulus, and a fluid slag was obtained with 48 per cent, of Local

silica, 12 to 13 per cent, of iron, and not more than 0.40 to 0.45 per cent, of abandoned
nickel ; but the local smelting was given up owing to the difficulties in pro- and the ore

curing coke, and now the ores are for the most part smelted in England, alkali ^"^F^f^j**

waste being used as flux.

The consumption of coke is about 20 per cent, of the weight of the charge,

or about 30 per cent, of that of the ore treated. Small sized water-jacket

cupolas, smelting from 25 to 30 tons in twenty-four hours, are used. The
product contains nickel 50 to 55, iron 25 to 30, and sulphur 16 to 18 per cent., Furnace

the latter being necessary to make the regulus sufficiently brittle to be easily ^^^
^^^ '

powdered. The subsequent concentration may be done either in the rever- subsequent

beratory furnace or the Bessemer converter. In the former two calcinations, concentration

followed by fusion with quaitz sand, are necessary for the removal of the iron, ^j.^^ ^^^
The furnace treats two tons in 24 hours, with the consumption of an equal sulphur,

weight of coal. The operation, which lasts eight hours, is controlled by
sampling during the progress, and is stopped when the iron has completely

disappeared in order to prevent loss of nickel in the .slags, which however are

not thrown away, but are returned to the ore-furnace, as they form an excellent

flux, besides containing 2J per cent, of nickel. By the first concentration

the iron is reduced to 2.5 to 3 per cent., and by the second to 0.5 to 75 per

cent., the sulphur being kept to 16 per cent, at least. In the Bessemer con-

verter the concentration is more rapidly done ; a charge of one ton of regulus

melted in a cupola is introduced into the converter and blown with air at a

pressure of about forty centimetres of mercury. The temperature rises from
the combustion of the sulphur, and sand is added to flux the iron. If the

proportion of the latter metal does not exceed 36 per cent, it may be completely

removed in about one hour and twenty minutes, but with a larger quantity

the bath should be skimmed after blowing for twenty-five minutes and freah

flux added, as the fining will be imperfectly done if too large a quantity of

slag is retained in the converter. When the slags begin to show sigos of

containing nickel-oxide the refined metal is poured into moulds. Arsenic,

antimony and silver are removed either in the slags or by the blast ; cobalt

remains with the nickel-sulphide. The converter slags are much rich»^r than

those of the reverberatory furnace, containing from 14 to 15 per cent, of

nickel, mostly as shots of diflfused regulus, which may in part be c^lleited by
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running the slag into conical pots and separating the cake of metal at the
liottom. The whole of it must in any case be returned to the ore furnace.

Attempts have been made to continue the blowing up to the complete removal
of the sulphur to produce a material that wouid only require a final reducing
treatment to obtain pure nickel. This has however been found to Vje impos-
sible, owing to the high affinity of nickel for sulphur, the he it developed in

such an after blow being less than sufficient to counteract the cooling effect of

the air, and as the product when free from copper has a high melting-point,

approximating to that of iron, it sets very rapidly, and blocks up the tuyeres.

The refined regulus, whether obtained from the reverberatory furnace or

the converter, consists essentially of nickel-sulphide (or nickel and copper
sulphides, if obtained from pyritic ore like that of Canada), with not more
than 50 per cent, of iron and the same proportion of other foreign matters.

It is crushed to pass a 65-me8h sieve, and charged in quantities of 600 kilo-

grammes upon the bed of a reverberatory calciner 10 metres long and 2 50
metres broad, with four working doors on one side, forming a layer about
two inches thick, which is constantly rabbled and moved gradually from the

flue of the fire-bridge end. The operation lasts eight hours with pure nickel-

sulphide, and only six when the regulus contains copper. The consumption
of coal is 2,000 kilogrammes for 2,400 kilogrammes of material roasted. The
temperature is kept to a dull redness, except towards the end, when the fur-

nace is raised to a bright red heat. The finished product, which should not
contain more than 1 per cent, of sulphur, is ground to pass a sieve of 120
mesh, and subjected to dead roasting in a furnace of the sime breadth as the

preceding one. but with a shorter bed. The charge is 500 kilogrammes
renewed every six hours, and the temperature is kept at bright redness; three

tons of coal are burnt in 24 hours. The product is nickel oxide, or nickel and
copper oxides, and should not contain more than 0.40 per cent, of sulphur.

The reduction of the oxide is effected by i fixing it to a paste with flour or

other organic matters, dividing into small pieces when dried, and strongly

heating with charcoal powder. Formerly the paste was cut into cubes of 12

to 15 millimetres, but in France disks of regular shape, 50 millimetres in

diameter and about 15 millimetres thick, made in a press, are preferred.

They must not be made thicker, or the reduction will be imperfect in the
centre. The Chinese, who are somewhat considerable consumers of nickel,

prefer to have it moulded into ingots similar to those used as money in

China. Formerly the reduction was effected in crucibles holding 50 to 60
kilogrammes in a galleiy or reverberatory furnace, but owing to the imperfect

and irregular heating the process was very wasteful of fuel, and the pots did

not last for more than five or six operations. This method has therefore been
abandoned in favor of furnaces working continuously. The first of these is a
large muffle 3.5 metres long and 1.8 metres broad, heated by the flame of a

gas furnace, which is passed several times around it by a series of spiral flues.

The shorter sides are closed by balanced doors, and the iron pots containing

a mixture of oxide and charcoal are subjected to a gradually increasing heat

for 24 hours, being entered at the coolest side and pushed gradually nearer

to the fireplace. This with mixed oxides gives a coherent product ; but pure
nickel oxide, although it is reduced by carbon at a comparatively low tem-

perature, must be subjected to a temperature of 1,100'' or 1,200"^ for four

hours to obtain the coherent metallic, character required by the customer
;

and as such a heat is unattainable in the muffle, the operation must be finished

in a crucible.

Keduction
of nickel
•xide.

An improved
plan.

Another and more improved plan of reduction is in a regenerative furnace

resembling that used for reducing zinc oxide in Belgium, but having retorts

open at each end. The mixture of oxide and charcoal is charged by a semi-

circular scoop at one end, and when finished the charge is pushed out at the

other end into closed receivers, where it is allowed to cool out of contact with
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the air. A furnace with 22 retorts is capable of reducing 1,500 kilogrammes

of nickel oxide or 3,000 kilogrammes of nickel-copper oxides in 24 hours, the

charge of 750 or 800 kilogrammes requiring ten hours in the furnace in the

first and five hours in the second case. About two tons of coal are required

for heating in the twenty-four hours, and the work is done by tw^o men per

shifc of 12 hours. The reduced metal is sifted to separate the cubes or disks

from irregular and broken masses, which ^,re afterwards collected by a magnet.

The former are polished by friction upon each other in a rapidly rotating

barrel, while the latter is added in packing the barrels to make up the exact

weight of 100 kilogrammes
Among the more important recent applications of nickel is that of the

alloy (nickel 20 parts, copper 80 parts) for the casing of bullets for the small- Niokrf-»ipper

bore rifles adopted in modern armaments. This combines a higher tenacity »1^0T-

than that of the best brass with a high co-efiicient of elongation, the former

being from 28 to 31 kilogrammes per square millimetre, and the latter 25 to

35 per cent, and exceptionally as much as 39 per cent, in the metal as cast.

The CO efficient of elongation increases with the freedom of the alloy from iron.

By rolling cold the tensile strength is increased to 60 or 62 kilogrammes and
the elongation is diminished to 3 or 4 per cent. When annealed un'ier the

most favorable conditions the strength is 30 to 40 kilogrammes and the

elongation 32 to 39 per cent., compared with copper, where the corresponding

figures are 25.1 kilogrammes and 34.1 per cent. The annealing of this alloy

is a very delicate operation, requiring special manipulation, the details of

which are mostly kept secret by the manufacturers. The principal object is

to avoid oxidation, and this according to the author may be most efi"ectually

done by separatin-r the sheets in the annealing piles by sheets of cardboard,

which are carbonized during the process. If badly annealed, the mechanical

properties are altered in a remarkable manner, the burnt metal having a ten-

sile strength of 30 kilogrammes, with only 1 per cent, elongation. In a gen-

eral way the annealing is considered to be bad if the tensile strength is below
33 kilogranmes and the elongation less than 30 percent. The elastic limit is

from 11 to 15 kilogrammes when well annealed and 45 kilogrammes when
the metal is hard from the rolls. The reidy malleability of this alloy seems
to render is particularly suitable for locomotive fii-e boxes, and plates for this

purpose were exhibited by the Societe des Metaux at the last Paris Exhibition.

M. Levat also treats of the nickel deposits of the Sudbury district,

recounting various facts in connection with the geological formations in which
they are found, their manner of occurrence, etc. As to the mining operations

there he says :

Treatment of Scdburt Ores.

The working of the Sudbury deposits is concentrated in the hands of

several companies possessed of ample means and improved appliances. Only Extent of the

those mines close to the railway are at present worked, but there are many deposits,

analogous deposits still unknown, un worked or insufficiently developed, owing
largely to the difficult nature of the country. Nevertheless, according to an
official report addressed to the Secretary of the United States Navy in Octo-

ber, 1890, there had been exposed at that time in the various workings a

mass of ore calculated to contain not less than 650,000,000 of tons, the total

quantity raised up to that time for a period of two years only being about
160,000 tons. These figures sufficiently indicate the economic and industrial

importance o^' Canada as a producer of nickel. The average contents of the
ore do not exceed 3 to 4 per cent, of nickel and about the same of copper. The
ores of the Canadian Copper Company appear relatively less rich in nickel

than those of the Dominion Mineral Company, but both seem to increase in

contents of the useful metals in proportion to the depth of the workings.
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The smelting of the roasted ore is the most interesting part of the local

treatment of the Canadian mineral. It is done in large water-jackets with
steel plating of 3 millimetres and of elliptical form, made in one piece from
the hearth to the charging door. The hearth itself is closed by a plate of

iron covered with fire-clay. Furnace No. 1 of the Canadian Copper Com-
pany smelted in 259 consecutive days .31,268 tons of ore, an average of 120
tons every 24 hours. No. 2 ran for 73 days, smelting 9,740 tons, or 133 tons

every 24 hours. The low height of the furnace avoids the reduction of the

iron and the formation of " wolves." The coke consumed during the cam-
paign above mentioned was .5,107 tons, which smelted 41,000 tons of ore, an
average of 12.5 lb. of coke to 100 lb. of ore. The coke, which contains 10
per cent, of ash, comes from Pittsburgh by lake and rail, and costs delivered

at the smelters 35 francs per ton. The matte produced in the same time
amounted to 5,059 tons, about 12 per cent, in weight of the ore smelted,

almost exactly the same proportion as that of the coke used. In other words,

1 ton of matte requires for its smelting 1 ton of coke. The slag is very basic,

as the following analysis will show :

SiOa 38.00 per cent.

FeO 43.00
CaO 4.50

AI2O3 10 00
S 2.00

Ni .45

Cu .40

MgO 2.50

Matte and
slag.

!RelAtion of

•ost of pro-

duction to

price of fine

netal.

100.85

At first the mattes contained more copper than nickel, which proved dis-

advantageous in their subsequent treatment, the refiners charging more as the

proportion of the copper exceeded that of the nickel. In 1889 the mattes
contained, according to the analyses of the Canadian Copper Company,

Cu 26.910 per cent.

Ni 14.140

Fe 31.235

S 26.9.50

Co .235

Slag .935

100.405

By selecting out the purely copper ores for separate treatment the nickel

contents of the matte have been increased. In February, 1891, the mattes

contained

Cu 16.94 16.95 17.84

Ni 19.40 21.47 23.45

The charge in the Dominion Mhieral Company's furnace is composed
partly of purely nickeliferous ores produced by certain of its mines. That

company's mattes contain

Cu
Ni

18 to 20 per cent.

24 to 26

The cost of smelting at Sudbury may be estimated at between 8 and 9

francs per ton of ore. Manual labor comprises only about 2.25 to 2.50 francs

per ton of this cost, notwithstanding its dearness. The workmen employed

at the furnaces receive on an average 9 francs per day of eight hours. Each

furnace employs per shift 1 fireman, 1 weigher, 2 founders, 3 men to take

away the slag, and 3 shovellers. The entire plant is organized in such a way
that the handling of the ore from the mine to the furnace is reduced to a

minimum. In fact the ore is handled only four times from mine to smelter,

and each delivery, save to the roast heap, is etiected by means of hoppers

with inclined bottoms discharging directly into waggons. As has been already

stated the average cost of mining the ore is at present 10 francs per ton,

thanks to the open workings, the output of which comprises a large part of the
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total production, and which enable the ore to be mined cheaply. This

resource must in the future become exhausted and subterranean workings

only resorted to, the cost of mining from which is about 15 francs per ton.

This sum must necessarily increase in proportion to the difficulties iwit in the

underground workings, and nntably on account of the barren stretches, which

will be considerable. It is true that there is good ground to hope for an

increase in the nickel contents of the ore as the depth increases, but even on the

basis of present results nnd a cost of from 20 to 25 francs per ton for mining

and 10 francs for roasting and smelting it is evident that ores having an

average contents of two to three per cent, of nickel and the same of copper

will produce a matte in which the useful metals will carry a cost of 1 franc

50 centimes per kilogram of nickel contained, and 50 centimes per kilogram

of copper ; that is to say a cost very much lower than the probable market

value of these metals in the future, all charges of refining being deducted.

. To sum up, the Canadian ores, notwithstanding their relatively Low cost of

small percentage of nickel can produce this metal in the form of oaa^te
J^'^^^^^g^*^"

"

enriched to 20 per cent, at a very low price. This is due in great, part to

the ease with which the ores are treated and the richness of the deposits. The

matte, besides nickel, contains copper, which must be sepirated by a distinct

operation if it is desired to obtain pure nickel, while the mattes of New
Caledonia do not require this supplementary pr.oc^ss. It is true that these

additional expenses are covered by the value of the copper, the refi.iing of

which is much simplified by the very face of its sep iration from the nickel. Balancing^

On the other hand, the New Caledonia ore mast go throus;h a preliminary ^^?^^^'^'^

smelting before being given over to the refi aery, while the Ctnidian mattes

can be refined directly without a new concentration. These difi'erent consider-

ations seem to balance each other, and it would seem that the two countries

which are producing nickel at this time can strive with equal advantage so

far as their respective cost of production is concerned. The advantage woald

certainly be with Canada if nickel were employed principally for making

white alloys, as for this purpose it is only necessiry to refine the nickel and

copper together, but this method of employment seems to be nnre or less

falling into disuse, and is being replaoed by the use of pure nickel, especially

for alloys with iron and steel.

TheNickelofCommerce.

The nickel of commerce contains in general 1.50 per cent, of impurities,
impupi^igj;

the principal of which, iron, has no injurious influence in the uses to which it and alloys.

is destined. It contains also carbon in the free state and combined, oxygen,

a little sulphur and other foreign matters dens^ed from the wasting of the

furnaces. Nickel-copper alloys contain about the same impurities These

alloys are delivered in the form of cubes or grains oF different compositions,

such as 90 per cent, of nickel and 10 of copper, or 75 to 25, but especially in

the form of 50 per cent, of nickel to 50 per cent, of copper, approximately.

The latter is a definite alloy which must always be tak-n as a starting point

when one wishes to proceed with the manufacture of binary or ternary alloys

of nickel. The makers of " maillechort," " argentan," '* silverine," etc,

usually buy their nickel in the form of the 50 pe • cent, alloy, and this com-

bination is also the easiest to obtain from the refining of the Canadian mattes.

At the same time, as the uses of nickel appear to be developing principally

in the line of alloys with iron and steel, uses for whijh the presence of copper

is inadmissible, it has been indispensable to obtain a method permitting of

the complete separation of these two metals, and this at a cost not exceeding

that of refining the Caledonian mattes, but taking into account nevertheless

the cost apportionable to the copper as well as of the fact that the latter is

partially refined by the nickel being sepirated. This question is all the more
interesting to the nickel industry because the deposits of Canada form, as we
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have seeu, a factor in their power of production equal to those of New
Caledonia.

One of the difficulties in the way of the employment of nickel in those

industries which might consume large quantities, as for example the manu-
facture of steel, is the fear of a premature exhaustion of the nickel deposits

and the uncertainty of procuring the necessary supplies without unduly
enhancing the price of the metal. The possibility of employing the nicktl of

Canada, or, which is the same thing, the possibility of a complete and eco-

nomic separation of the nickel from the copper, is therefore a problem inter-

esting in the highest degree to the nickel industry.

A separation of this kind can hardly, a prioj'i, be effected except by chem-

ical means, otherwise the wet process. The question is not a new
one, because in the old metallurgy of nickel this metal, almost constantly

associated with copper and cobalt, was separated from these latter by various

methods, which always made use of the wet process either partially or wholly.

There will be found in the works to which I have referred at the beginning

of this memoir the formulae for the methods of treatment by which the sepa-

ration was attained. These operations, which belonged rather to the labor-

atory than to industrial practice, were profitable only because of the high

price of nickel and cobalt at that period. The copper was, so to speak, sacri-

ficed, and the purity of the nickel was only of very relative importance on

account of the uses to which it -was destined. The presence in the nickel of

a certain proportion of copper was not only not oVijectionable, but even served

to conceal the troublesome effects of the arsenic and sulphur which remained

in the metal. None of these methods could answer the end which was

desired, namely, the complete separation of the copper from the nickel. It

would be tedious to enumerate all the methods proposed or attempted with

this end in view. Mons. Badoureau cited in his memoir a large number of

them, applied it is true to the ores of New Caledonia, but they have since

then become very numerous, and patents have been taken out and are applied

for daily for the same object. I recognize only as interesting experiments

the processes based on the electrolytic deposit of nickel in a liquor containing

copper. It appears possible to produce this separation, basing the process

upon the difference in the electromotive force necessary for the decomposition of

the salts of copper on the one hand and those of nickel on the other, the latter

requiring a much higher voltage than the former It is then

possible, theoretically at least, to maintain in a bath of the sulphates of the

two metals an electric tension below 1.877 volts and deposit the whole of the

copv without the nickel. This reaction has been studied by Messrs. Siemens

and Halske of Berlin, but I do not know up to the present time of the

industrial application of the method. The chemically pure nickel deposited

by electrolysis does uot appear to conform to all the applications of this

metal. It is especially, owing to the absence of carbon, unsuitable for the

manufacture of alloys, for which it is necessary to employ the carburetted

nickels.

Mons. J. Garnier announces in his work which I have already cited the

application by an important metallurgical establishment of the United States

of a process for the separation of the nickel and copper in the mattes of

Sudbury, patented by himself", but he does not give details on the principle of

the separation. This establishment, actually in construction near Pittsburgh,

applies the process to the mattes produced by the Canadian Copper Company.

At the establishment of St. Denis, belonging to the firm of Christophle,

they treat the ores of New Caledonia by the dry method and by the wet

method conjointly. The latter is applied notably to the cupro-nickeliferous

mattes obtained by a first fusion with pyrites containing copper and nickel.

It is besides an additional operation ; the separation is performed in a

hydrochloric liquor. They commence by attacking the matte with hydr«-
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•hloric acid, and then utilize the freed sulphuric acid for the precip-

itation of the copper from che solutions obtained in a previous part of the

process The iron is precipitated by oxidizing it by calcium chloride and a
Ci,nio,Qj ^et

current of air. Finally the nickel is obtained undf^r the form of a greenish, and dry

gelatinous, hydrated precipitate by means of milk of lime. This oxide can be proceBse*.

either utiliz'-d for the manufacture of sulphate of nickel destined for electro-

plating, or dried, calcined and reunited to the oxide obtained by the dry way
in order to be passed on for reduction.

The trouble with the oxide of nickel precipitated by lime is that it always

retains a certain quantity of the impurities of the milk of lime employed for

its precipitation. If liquid containing sulphates is worked with, one has more-
over the inconvenience arising from the presence of the sulphite of lime

dissolved in the water retained by the gelatinous precipitate of the hydrated
oxide, which is very voluminous. This salt remains in the nickel throughout
the calcination, and introduces during r-duction sulphur into the metal. This

latter trouble can be avoided by precipitating the dissolved sulphate of lime

by chloride of barium before effecting in the hydrochloric liquor the jtrecipi-

tation of the nickel by milk of lin^e, or separating the sulphate of lime after

calcination by treating it in the crucible with carbonate of soda. The part

not melted is the puritied oxide, but bath these methods increase the cost of

refining by the wet way. This difficulty of the purification and washing of

the oxide of nickel precipitated by a base in a hydrated and gelatinous

condition renders the adoption of ihe wet process, prcperly so called, impos-

sible for the treatment of large quantities, or at least makes necessary the

construction on an extraordinary scale of precipitation vats and washing
apparatus, combined with filter presses requiring much hand labor, to

obtain after all a product, the oxide of nickel, pressed into cakes, still con-

taining more than 60 per cent, of water.

The Herrenschmidt process completely overcomes this difficulty in this

sense, that the nickel is separated without requiring any precipitation, and
that this separation tikes place ill the b)dy of very concentrate I solutions.

Without entering into details of this operation, which I am not authorized to

do, I may indicate that in principle this complete separation is obtained by
the fixati )n o"^ the copper by the nickel and the iron of the matte itself, and
there is obtained on the one side the whole of the nick-1 in concentrated solu-

tions whijh need only be evaporated to be transformed into an oxide by
roasting and to be reduced by the ordinary projess. and on the other side a

cement of copper wliich requires only tj be refiaed in order to be put into

merchantable form

Pu R E Nickel.

The nickel of commerce, containing 98 or 99 per cent, of that metal, the

manufacture of which we have iust de.soribeJ, is not projieily speakins: a metal. t„*?,.^^^„„
, •111 V/Oiiiiiiwrct?

It is rather a sponge of reJujel [jtrticles artificially ai^glomerated, and conse- treated ia the

quently without cohesion. In order to study its properties and to utilize it,
crucible.

it is necessary to melt it in a" crucible, an op:!ration which requires a high
temperature and much care, because nickel, which is unattackeil by ar,mos-

phenc agents at ordinary temperatures, oxidizes very readily at a red heat,

and its oxide dissolved in a bath of the metal renders the latter brittle. It is

also necessary to avoid contact with carbon, which would give a steel or even
a casting of nickel with a considerably lower melting point. The operation is

in general performed in a crucible under a layer of flax, and the metal is

run into sand or shell ace )rding to the kind of articles it is desired to

obtain. It is in this way thit ca^t anodes destined for eltctro|)lating are

made.
When the nitkel is to be rolled there is added in the crucible a few minutes

before casting a small quantity of some reducing metal, easily oxidized, such as
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magnesium, manganese or aluminium. Care should be taken to place this metal
at the bottom of the crucible with a bar of pure nickel, or in refractory clay.

It is probable that independently of the reducing action these oxidizable metals,

•^specially aluminium, act on the oxide of carbon dissolved by the nickel, as has
been shown in the recent works of Mr. Hatfield on the action of aluminium in the
casting of steel. Pure nickel obtained under this form is malleable, ductile,

and easily forged. Its tenacity is intermediate between that of iron and
steel, and according to Deville its point of rupture is 90 kilograms per square
millimetre. It melts like iron at a high temperature, softening at about 1,200
degrees. The presence of carbon renders it almost as fusible as cast iron.

The density of the pure metal is 8.38. Its electric conductivity is almost
exactly that of iron. We know too that nickel is magnetic. According to

Poullet, it loses its magnetism at a temperature of 350 degrees. It is mag-
netized under the same conditions as soft iron. Under the influence of feeble

magnetizing currents it is magnetized five and a half times more than iron,

but with magnetic currents of con.siderable strength it is magnetized five

times less. The question of the temper of nickel has not yet been completely

studied. Denied by Boussingault, who probably had not at his disposal at that

time (1878) nickel sufficiently pure, it has been recognized that nickel forms

with carbon true steels and true castings. The question is at present being

studied, and it is probable that in a short time the conclusions arrived at may
be made public.

Nickel is rolled hot as easily as iron. It is forged, as before stated,

and is welded to itself or to iron. This latter property has given rise in Ger-

many, Switzerland and France to the industry of nickel-[)latins: by welding

two plates of given relative thickness, one of nickel ani the other of soft iron,

previously well scoured, by means of rolling them together. The two metals

having similar coefficients of ductility preserve during the rolling their propor-

tional thickness in such a way that one may obtain at will a plate of a tenth,

a twentieth, etc. The iron may also be plated on both sides and in this con-

dition employed in place of pure nickel for a multitude of uses and domestic

objects, the more readily as this hot-plating, or more properly welding, has not

the defect of scaling off during use as the electro-plated ware h«s. Nickel

plated wire in virtue of the same principle may also be manufactured and drawn
out to any desired number. The same operation, wheth^^r for the plating or

the wire, can be carried on with nickel combined with copper. These sheets,

plated on one or two faces, will take on a beautiful polish which is not affected

by the air. They are employed notably in the manufacture of parabolic

reflectors for lanterns in place of silver. The cost of these is much less than
those made of silver, and their polish is as brilliant, although of a darker

shade. They are also more difficult to scratch. Such sheets also admit of

being stamped for the manufacture of cooking utensils, carriageware, etc.

Independently of the plating, the pure nickel in leaves and threads is

entering more and more into common use. As it is less malleable and less

easy to melt or to mould than copper or brass, the appliances of the manufac-

turers who employ the latter metals are insufficient to utilize the metal, and

on this account there is a certain delay in the manufacture of objects for

domestic use. Nickel threads are employed very largely in passementerie.

Lyons is the centre of a special industry of gilded and silver laces plated on
nickel, which do not tarnish through use like those plated on white metal or

brass.

Pure nickel is employed under the form of cast or rolled anodes in order

todepositon the surface of various objects previously well scoured a thin layer

of electrolytic nickel, to which there is finally given a brilliancy b}- polishing.

Becquerel was the first to make known a process of galvanic nickelling of

metals by means of a neutral solution of the double sulphate of nickel and
ammonia. This salt is still the base of the baths at present employed, the
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formulae of which vary indefinitely. The important point is that the bath

does not change and that it remains neutral during the whole operation. This

is secured by placing in it the anodes of pure nickel, which are dissolved in

proportion to the metallic deposit upon the objects to be nickelled. The pro-

cess of nickelling requires a very strong current. A bath of 200 to 300 litres,

for example, requires six Bunsen elements of 22 centimetres. For this reason

the preference is given to electric-dynamo machines. The nickel bath con-

sists generally ot an aqueous solution of ammoniacal sulphate of nickel of 7

or 8 per cent., or say 70 or 80 gi-ammes of metal dissolved in a litre. The
bath should remain neutral to litmus paper. There is frequently added to it

a substance known as the neutral salt of commerce, a mixture of phosphate

und bicarbonate of soda with ammonia. The phosphate and bicarbonate

increase the conduccivity of the bath. In place of anodes of nickel, insoluble

positive anodes of carbon may be employed, in which case the bath must be

fed with crystals of ammoniacal salt of nickel. The foreign metals which

would spoil the bath are precipitated by the daily addition of small quantities

of sulphate of soda. The hot baths give the most brilliant precipitates, but

less solid than those given by the cold baths. When the object is removed
from the bath it is dipped in hot water and then dried in sawdust, and
finally placed in a cloth and polished by the burnisher.

Heretofore nickelling has been done by the electro method. There is

a new process based on a very curious reaction of nickel. Messrs. Mond,
of'^^ickalliBff

Land and Quincke have shown recently that if carbon monoxide be passed

over nickel, beginning at a temperature of about 30 degrees, the two bodies

unite and give a combination which may be condensed into a liquid boiling at

43 degrees. The nickel can be obtained by a reduction of the oxide by means
of hydrogen. This very volatile liquid can be dissolved in benzine and petro-

leum. In vapor or in solution it is decomposed with a brilliant deposit of

nickel under the influence of a slight elevation of temperature. In order to

cover objects with a coating of nickel they are immersed in a solution or in

the heated vapor at an elevated temperature. If it is desired to obtain plates

of the metal by the electrolytic process or otherwise, depositing surfaces are

employed coated with a layer of graphite. The processes of M. Mond are

very practicable in the laboratory, and are based on an absolutely unexpected

reaction which is interesting to note.

AllotsofNickelandOtheb Metals.

Nickel alloys very easily with copper in all proportions. Its action is

exercised in the first place on the color of the alloy. As its proportion Nickel »ad

reaches 6 or 7 per cent, the metal whitens. At 1 5 per cent, the alloy is ^"PP^-

clearly white, and this proportion is only exceeded when it is desired to obtain

a perfect whiteness. At 25 per cent, the maximum of efiect is obtained. An
alloy of this kind is susceptible of taking on a beautiful polish, with a clear

reflection similar to that of silver. Air tarnishes this brilliancy, but with

comparative slowness. Above 25 per cent, the increase of the proportion of

nickel has no longer any effect upon the color. The addition of a small

quantity of cobalt gives an alloy of perfect ivhiteness, even when the propor-

tion of nickel does not surpass 16 pt.r cent.^

2"Silverine '" or " argrentan " has a composition based upon this fact. Following is

the fornnula for the alloy of " argentan " patented by Mr. Pirsch :

Ou 79 50 75.00 71.00
Ni 16.00 1(5.00 16.50
Po 1.00 2.00 1.25
Zn 1.00 2.25 7.50

Sb 1.00 2.75 2.50
Al .50 .50

Fe 1.00 1.50 1.25

The last formula is that of a true maillechort.
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There is a constant confusion among the names and compositions of
White metals, binary, ternary and multiple alloys of nickel known under the general designa-

tion of white metals. Under the name 'inaillechort' an alloy is made of nickel,

copper and zinc, containing a maximum of 15 per cent of nickel. The
remainder is composed of two parts of copper and one of zinc. ' Silverine,'

' argentan,' ' packfong,' etc., contain other metals as well, such as tin, bismuth or

antimony, which impart fusibility and a tine color generally at the expense of

ductility. A certain quantity of iron is usually added if the nickel

employed does not already contain it in order to give hardness to the alloy.

Zinc produces a similar effect. The binary alloy of 90 per cent of zinc and
10 per cent of nickel is easily reduced to a galvanic powder and sold for this

purpose under various names.

The preparation, fu.'-ion and especially the casting of these alloys are

Production of extremely delicate operations, demanding .skilled founders in order to obtain
the alloys. regular ingots. Whatever may be the composition desired w« must always

commence by making an alloy of -50 per cent, nickel to 50 per cent copper,

and a sufficient quantity of the latter metal is afterwards added to produce

the alloy desired. Ic is indis-pensable that the copper added should be of

equal quality to that in the 50 per cent, alloy. For this reason certain careful

founders prepare this alloy with their own hands. When thf fusion is com-

plete and the mass at rest in the crucible, it is stirred with a bar enclosed in

refractory clay, the surface skimmed and the copper added, or the oxidizable

metals which complete the alloy. A stick of green wood is also used for

stirring the molten metal, which is generally cast in shell to prevent its

cooling on the sides of the mould. Unlike copper and nickel, the white

metak are rolled cold. Maillechort req\ures several reheatings before it can

be made into leaves. These reheatings require minute precautions, which it

would take too long to enumerate here. . . The binary alloy,

20 per cent of nickel to SO per cent of copper, prepared in suitable forms, may
be rolled or stamped in the cold with a simple annealing without intermediate

reheating. This is of all the white metals ihe one thdt has been most care-

fully studied on account of its applications in the manufacture of ball casings

for the new arms of small calibre and great initial velocity. The adoption

ef these arms necessitated the modihcation of thf^ projectile, which would be

destroyed or at least distorted in the bairel of the weapon if made of hard-

ened lead as foimerly. It was therefore necessary to cover the bail with a

rigid case made of a metal sufficiently malleable to conform to the rilling of the

bariel. and on the other hand capable of sustaining the explosion wiihout

beitig put out of shape. Lastly, it required an almost unoxidizable metal to

secure the safekeeping of the ammunition. These several conditions appear

to be realized in the alloy of 20 to 80 adopted by most of the nations of

Europe for their new armament. . . An application indicated

by the proiterties of this alloy is its use for locomotive lire boxes instead

of copper. It is known that the great difficulty in the manufacture

of these articles, besides the large size of the plates to be rolled (which

reach usually 3^ metres), is the procuring of uniformly good surfaces,

free from flawy, bubbhs or other delects which, acting as centres

of oxidation, shorten the life of the fire-box. The relative slowness

of oxidation of the white metals gives them from this point of view great

advantnge. But these plates should be scraped with an engraver's tool during

the rolling process in or .er to remedy the faults which may reveal them-

selves.

The manufacture of covers and silvered objects, called ' Roolz," ' Alfenide'

or ' Christophle,' from the names of the piincipal French houses which deal

in this sort of ware, constitutes an important outlet for nickel. The principle

is well knowa, namely that of covering electrolyticall/ a stamped or moulded

article with a layer of silver of greater or le-.s thickness. At tirst the metal
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upon which thrs deposit was made was brass, but its use has been rapidly An important

abandoned and replaced by that of ' maillechoit,' which has the advantage of outlet for

not appearing yellow when use has reuioved the silver coating. In America ^^^'^

they even content themselves for the most common uses with covers of white

metal not silvered at all, but simply polished, which replace for the western

markets the old covers of tin. Hundreds of tons of alloys are consumed
annually for this purpose. The valley of Waterbury in Pennsylvania is the

centre of this manufacture, favored as it is by the existence of numerous
water-falls and by the grouping of a population accustomed for a long time

to the working of nickel and white metals. This industrial centre is well

known for the manufacture of watch movements and cases of nickel or nickel

plate at a low price which sell the world over.

In a review of the uses of nickel one cannot pass over in silence that which

has so to speak vulgarized this metal, namely, its employment, or more exactly

that of white metal, for small coins by a large number of countries, especially Nickelmoney.

in the New World, in place of copper. The majority of States which belong

to the monetary union have not yet renounced the use of copper coinage, not-

withstanding its admitted inconvenience. Following is a list of the countries

which have issued nickel money, and the date of the first issues in each:

United States of America, 1853, 1864, 1869, 4871, etc.; Switzerland, 1858,

1874, 1881, 1883, 1889; Belgium, 1861, 1862, 1863; Costa Rica, 1867;
Peru, 1863, 1864; Honduras, 1869, 1870; Jamaica, 1871 ; Brazil, 1871;
Chili, 1871 ; German Empire, 1874, 1876, 1888 ; United States of Colombia,

1874; Japan, 1875; Venezuela, 1876, 1886; Mexico, 1882; Servia, 1883;
Equador, 1884; Bulgaria, 1887; Romania, 1891 ; Argentine Republic, 1891.

The issues are in general for 5, 10 or 20 centimes (or pfennigs). For the

latter, Switzerland and Germany have struck pieces of pure nickel, which is

more difficult to counterfeit and less subject to wear. They replaced pieces

of 20 centimes or under in silver which circulated with difficulty. The
United States has adopted a type of five cents, of which coins a certain

quantity is struck every year in view of the growing needs of the popula-

tion.

Mons. Levat also enters at some length into the question of the alloys of

nickel with iron and steel, referring to the experiments of Riley at Glasgow,

and to the tests of nickel steel armor plate for war vessels by the Xavy Depart-

ment of the United States. Riley's experiments have already been published

in the report of the Royal Commission on the Mineral Resources of Ontario

(1890) and the details of the U. S. Navy Department tests are referred to

elsewhere in this re}>ort, aiite, pp. 136 8. He goes on to say :

Production of Nickel.

The production of nickel remained almost stationary until the opening up
of the mines in New Caledonia in 1878. It was at that time about 400
tons for the entire world. This figure increased in 1880 to 1,200 tons and to Increase of

2,000 tons is 1884. In 1886 the application of nickel to military purposes
J^^^^'J^^j'^''

led to an immediate demand for this use alone of 400 or 500 tons per year,

without taking into account the normal increase of consumption due to the

development of the applications already known, so that in 1887 the annual

consumption for the world may be placed at about 3,000 tons of pure nickel.

Of this total the New World and the extreme East consumed about one-fifth,

the remainder being used in Europe. At that period New Caledonia was almost

the only factor in the production, and produced about 2600 tons of nickel yearly.

Since then the mines of Canada, scarcely known in 1888, have undergone a

rapid development. They are not hindered in that country by the difficulties

of manual labor and transport which impede the work in New Caledonia, as

we have already seen. The district of Sudbury, with three or four large
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furnaces in operation, is now in a position to produce a daily output of

12 or 15 tons of nickel contained in a cupro-nickeliferous matte, or about
4,500 or 5,000 tons per year. New Caledonia under existing circumstances is

capable of a similar production, so that we may conclude that in a short time
the total annual production of these two countries will be from 9,000 to

10,000 tons of pure nickel yearly.

The price of nickel has naturally fluctuated during the period when the

new sources of production were being opened. In 1876 a kilogram of refined

nickel was valued at about 18 francs. It fell a little later very rapidly to 10-

francs, then to 6 francs, at which price it remained for some time. Since 1886
the metal has been more steady in its value, varying between 5.50 and 5 francs,

depending upon the magnitude of the transaction. It is piobable that the

value, looking at the actual provisions for new outlets, will remain for some
time at about this quotation. These prices are for the pure nickel refined,

because one can deliver nickel either alloyed with the copper of Canada or

under the form of the pig iron of New Caledonia at a much lower price,

since the great* part of the cost of refining will thus be avoided, if it were

found possible to utilize to advantage the nickel in these intermediate forms.

Capacity of

production of

Ontario and
NewCaledonia
nickel.

Flxictuations
of price.
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IX

CONSTITUTION OF NICKELIFEROUS PYRRHOTITE/

By Dr. Stephen H. Emmens, President of the Emmens Metal Company, Youngwood,
Pennsylvania.

It is the custom of mineralogists to speak of many mineral varieties as _,, .

formed by one metal " replacing " another to a greater or less extent in cer- replacement,
tain chemical combinations. This is, I think I may say, the invariable

account given in the text-books respecting nickeliferous pyrrhotite, a mineral

described as consisting of an iron sulphide in which " part of the iron is

replaced by nickel." The object of the present paper is to enquire whether
the account in question is a correct representation of the facts of the case, or

whether the constitution of nickeliferous pyrrhotite difiers from the des-

cription given in the text-books.

The general formula of pyrihocite is Fe„ s,^^ j This is sometimes written

n (fo s). Fe 8-2 or n (Fe s). fpj S3 ; though probably, for reasons analogous to
pyrrhotite

those recently set forth (Journal of Analytical and Applied Chemistry, vol. vi.

No. 10, October, 1892), the more correct view is to regard the typical com-
pound, FPs S4 as being a homogeneous body, and not as being composed of a

mixture of sulphides. This question however is comparatively unimportant
in the present discussion 5 as, whatever may be the precise arrangement of

the molecules, their number will not be changed, and pyrrhotite will still be
defined as an iron sulphide composed of n molecules of Fe and n -r I molecules

of s. And, on the " replacement " theory, nickeliferous pyrrhotite will be a

sulphide composed of .« molecules of Ni, n—x molecules of Fe and u+l mole-

cules of s. Let us test this numerical theory by the actual results of analysis.

At p. 74 of the 6th edition of Dana's Mineralogy is a table of analyses ot . ,

various specimens of pyrrhotite. From this I will select the following for ' '

discussion, namely :

s. Fe. Ni.

No. 14. Brewster. N.Y 37.98 61.84 0.25=100.07
" 15. Putnam Co., N.Y 39.28 60.03 0.78=100.09
" 15a.

" " 38.99 60.04 1.02=100.05
" 15b. " " 39.85 .58.73 1.53=100.11
" 20. Frigido 39.6& 58.18 2.17=100.
" 18. Hilsen 40.27 56.57 3.16=100.
" 17. Sudbury 38.91 56.39 4.66=99.96
" 19. Gap Mine, Pa 38.59 55.82 5.59=100.

Now it is obvious that any replacement of iron by nickel must take place

by whole molecules weighing respectively 58.6 for xi and 55.9 for Fe. Hence tio™°°*
'*

for every Ni molecule in mineral No. 14 of the above list there must be
(58.6 -.25) X (61.84 H-55.9)=259.3 molecules of Fe ; and, in like manner,
there must also be (58.6 -.25) x (37.98^32) =278.2 molecules of a ; or, in

view of the analytical total being a little in excess of 100, we may regard
the mineral as consisting of xi FP2 5 9 S2

7 g instead of Ni f- 2 5 9 Sj e 1 » ^s

called for by the pyrrohtite theory.

1 Reproduced by permission of the writer from the Journal of the American Chemica
Society, vol. xiv. No. 10.
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Similar calculations in the other cases give the following results

No,



56 Victoria, Sessional Papers (No. 85. A. 1893

" I have discovered that where magnetic pyrites, called ' pyrrhotite,' is Edison's

nickeliferous, as it usually is to a more or less extent, the nickel is not dis- "discovery."

tributed generally throughout the whole body of the pyrrhotite, but certain

crystals are pure pyrrhotite or magnetic pyrites, while other crystals have

some of the iron replaced by nickel and sometimes by cobalt, and that the

crystals containing the nickel or cobalt are consideraVjly less magnetic than

the pure pyrrhotite."

Any st^atement made by Mr Edison is deserving ot respectful attention
;

but I believe that gentleman has frequently disclaimed anything beyond a

rudimentary knowledge of chemistry and is therefore presumably open to

correction in matters belonging to that department of science. Be this how-
ever as it may, I am safe in saying that pyrrhotite is rarely found in a

crystalline form, and that crystals of nickeliferous pyrrhotite are as yet unre-

corded as having been observed. Mr. Edison's mention of " crystals " is

probably only a loose way of describing the minute fragments, particles or

grains into which the massive pyrrhotite is divided by comminution7\

Again, Mr. Edison speaks of the strongly-magnetic particlesTis being
" pure pyrrhotite," meaning thereby a non-uickeliferous iron sulphide of the

general form re^Sn -li My own observations do not confirm the statement

that nickeliferous pyrrhotite can be magnetically separated into nickeliferous

and non-nickeliferous portions. A separation into two very distinct minerals Separation

or mineral mixtures is possible, and these contain very distinct percentages into two

of nickel ; but both are nickeliferous. The following results obtained by Mr.
nickeliferous^

C. T. Mixer at the laboratory of the Emmens Metal Company will illustrate minerals,

this.

Two samples of nickeliferous pyrrhotite were taken, one from the Gap
mine, Lancaster Co., Pa., and the other from a mine near Sudbury, Ontario. ^^/"^*^j

. These were very finely powdered and then each sample was carefully separated Gap and Sud-
by means of a magnet into three grades, namely, " magnetic," " feebly burj- ores.

magnetic" and "non-magnetic". The "magnetic" and "non-magnetic"
grades were then analyzed and resulted as follows, after dednction of gangue :

Ni. Fe. s.

Gap magnetic . 357„ 59 . 97°/o 39 . 687o
" nonmagnetic 15.59" 43.00" 41.41 ,>

Sudbury magnetic 1.30" 58.27 u 40.43 u

non-magnetic. 23.16,, 33.92., 42.92,,

Treating these figures in the same way as those of the auilyses recorded
by Dana, we have :

1. Molecular Constitution

—

Sudbury magnetic Ni Fe s showing an excess cf s
46.99 56.95 7.96

" non-magnetic . . Ni Fe s " a deficiency of s
1.535 3.394 0.141

Gap magnetic Ni re s " an excess of s
179.6 207.6 26.

" non-magnetic Ni Fe s "a deficiency of s
2.891 4.864 0.027

2. Proportion of Excess s to Metal

—

Proportion of s molecules in excess of n-f 1 to

of nickeL
Ni molecules. Fe molecules. Ni + Fe molecules.

0.35 26.00 .1448 .1440
1.30 7.96 .1694 .1659

15.59 Slight deficiency of s.

23.16

A comparison of the results here obtained with those from Dana shows
conclusively that the magnetic minerals are of the pyrrhotite type, but that
the non-magnetic concentrates are of a quite dissimilar constitution ; and as

the latter are much higher in nickel than the former it is also clear that the
nickel is 7iot present as an element replacing iron in pyrrhotite. It is also
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apparent that the minerals Nos. 17 and 19 of Dana are mixtures of the

magnetic and non-magnetic minerals found in the Gap and Sudbury samples
examined by Mr. Mixer.

Much additional investigation is needed to determine the true constitution

of pyrrhotite and its allied nickel compound. It may hi that experiments as

to the solvent action of molten ferrous sulphide upon iron disulphide and
nickel sulphide will throw the needed light upon the subject. Many geologists

are of opinion that the massive pyrrhotites of Canada and other places are the

cooled remains of a molten mass ; and every parcel of matte produced from a

smelter is an object lesson respecting the varying mixtures that are possible

under such conditions. Provisionally therefore we may regard the con-

stitution of the minerals under discussion as represented by the following

formulae :

Crystalline pyrrhotite ... n (Fe., 84)
Amorphous do n (Fes), ac (kcso)

Nickeliferous do 7i (fbs. x Fes.,) y (his).

In conclusion it may be well to say a word as to the practical problem of

the magnetic concentration of nickeliferous pyrrhotite. The two samples

probleiu^ of^^
above referred to as examined by Mr. Mixer gave the folio «-ing results :

magnetic 1. Division of the total sample :

concentration. Gap. Sudbury.

Maprnetic portiun 58.66 per cent. 92.95 per cent.

Feebly magnetic portion 6.67 2.09

Non " " 34.67 4.96

2. Division of the total nickel contents :

Magnetic portion 16 25 per cent. 58.01 per cent.

Feebly magnetic portion 19.96 7.60

Non " " 63.79 34.39

3. Total gangue in sample :

Gap 41.28 per cent.

Sudbury 10.7

4. Division of the total gangue :

Magnetic portior. 25.85 per cent. 75.51 per cent.

Feebly magnetic portion 7.12 9.07

Non " " 67.03 15 42

5. Percentages of gangue in the portions :

Magnetic portion 18.20 per cent. 8.70 {jer cent.

Feebly magnetic i>ortion 44.00 46.60

Non " " 79.80 33.20

The practical inferences from these figures are as follows :

1. Magnetic separation will give a rich nickel concentrate.

2. An ore with considerable gangue will yield more of its nickel as

" concentrate " than will be the case with cleaner ore.

3. The concentrate from clean ore will be of a higher grade than that

from ore carrying much gangue.

4. The nickeliferous portion of the mineral is attached to the gangue

more firmly than is the non-nickeliferous portion.

5. The nickel is possibly an essential constituent of the gangue instead of
helnq a constituent of the pijrrhotite.

This last inference is so opposed to the generally-received teachings that I

have instituted a fresh series of investigations with a view to determine its

correctness or the reverse. Th-j results shall in due course be communicated

to the Society ; and, in the meantime, all I can say is that at present they

seem to favor the supposition of the gangue being nickeliferous.-

SWriting to me under date of April 8 Dr. Emniens says :

" I think that sometime in the course of the present year we shall introduce into Canada
the practice of magnetic concentration of nickel tres. We have negotiations {>ending with

some Duluth parties in this direction.
" I am at present investigating the cobalt question and am having some remarkable

experiences with the Drury matte. Cobalt appears to be present in quite unusual siOundance,

and I also find some manganese, together with a new substance which, if not a hitherto un-

known allotropic modification of nickel or cobalt, is a new metal."
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X.

SOME NEW NICKEL MIENRALS.^
By Dr. Stephen H. Emmens of Youngwood, Pennsylvania.

I have of Jate had occasion to examine numerous samples of ores from the

recontly developed mining region known as the Sudbury district in the

Province of Ontario, Canada, and in the course of such examination I have

met with three nickeliferous minerals that appear to be distinct from any
species hitherto described.

FOLGERITK.

This is found in the Worthington mine, on the Algoma branch of the

Canadian Pacific railroad, about 30 miles southwest of Sudbury. The
mineral deposit here opened up is of a character similar to that usually

observed in the mines of the district ; that is to say, it consists of a mixture

of pyrrhotite and chalcopyrite, forming ore masses of approximately lenticular

form and of varying magnitude, imbeded in a green stone dyke traversing the

Huronian rocks that constitute the chief geological features of the region.

The pyrrhotite is in itself nickeliferous to a greater or less degree in every

mine of the district, but at the "Worthington mine it is found to be associated

with a distinct sulphide (folgerite) carrying a very high percentage of nickel.

This sulphide is spoken of by the local miners and newspapers as being Characteris-

raillerite, but it differs widely Irom that species. Its chief characteristics are ^^^ °^ }^^
n u mineral.

as follows :

Lustre : Metallic.

Color : Light bronze-yellow in mass, but almost tin-white when broken up
into fine grains.

Specific gravity : No determination of the pure mineral has been made,
but a fragment associated with adhering pyrrhotite showed a sp. gr. of i.73.

Hardness : 3 5.

Streak : Grayish black.

Form : Massive with a platy structure, ^'o crystals have as yet been
observed.

Fracture irregular : When comminuted the large fragments preserve a

platy form while the smaller particles are finely granular. Yery brittle.

Heat reaction : When the powdered mineral is heated in a closed tube no
sublimate is produced.

Solubility : The mineral dissolves in nitric acid with separation of sulphur
and a green solution.

Masrnetism : In large fragments the mineral is non-magnetic. In minute
grains it is magnetic. The finely triturated powder is non-magnetic.

Microscopic appearances : Under both lens and microscope the powdered
mineral appears in the form of shining white grains of irregular form, very
distinct from the shining spicules of a light brass-yellow color which constitute

the powder of true millerite.

Chemical analysis : The specimens analysed were magnetically separated

from the accompanying pyrrhotite and gave the following results :

A. B. c.

Nickel 35.20 31.45 29.78 Analyses
Iron 33.70 31.01 26.89
Sulphur 31.10 37.54 43.33

100.00 100.00 100.00

IReprinted with permission of the author from the journal of the American Chemical
Society, vol. xiv. Xo. 7.
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Locality of

the mineral.

Specimen a consisted of platy fragments, each one of which was tested

separately with the magnet. Specimens b and c were separated in the form
of a coarse powder from the accompanying pyrrhotite, and probably still

contained some adhering particles of that mineral. In the cases of b and c
the analysis was crnducted by first roasting the mineral and then fusing with
potassium bisulphate, followed by solution, peroxidation, precipitation of the
iron and electrolytic separation of the nickel, all with the usual precautions.

In the case of a the raw mineral was dissolved in aqua regia. The sulphur
was estimated by difference ; and a check determination (by fusion of the raw
mineral with sodium carbonate and nitrate and final precipitation as barium
sulphate) for sulphur only, in a fourth sample, gave 34 per cent It may also

be mentioned that specimen A came from the Worthington mine, and that B
and c were sent to me with the statement that they came from a deposit at

the northeast extremity of the Worthington gieenstone dyke. This deposit
is distant about 1 h miles from the Worthington mine and has recently been
explored by the Emmens ^Metal Company ; but when Mr. C. T. Mixer, the
chemist of that company, paid a visit of inspection to the workings, the
person in charge who had sent me the specimens in (juestion could not point

out the place whence he had taken them, and could not show any further

occurrence of the mineral in situ. It is probable therefore that a, b and c
all came from the Worthington mine.

The formula corresponding with the above mentioned analysis is Ni Fe .s_,

which corresponds to

Nickel 32.87
Iron 31.30
Sulphur 35.83

100.00

This composition is between xi s (millerite) and xi fpo Sg (pentlandite).

It is also distinct from that of the " ferriferous polydymite " found at the
Vermilion miqe, a little to the northeast of the Emmens Company's working,

and described by Clarke & Catlett (American Journal of Science, 1889, p.

372), as containing 43. IS per cent, of nickel, 15.47 per cent, of iron and 41.35

per cent of sulphur, and as approximating therefore to the formula xig Fe S5

I have named this mineral folgerite after Oommodore W. ^I. Folger, the

Chief of the Bureau of Ordnance in the U. S. Xavy Department, in recog-

nition of that distinguished officer's achievements in the utilization of nickel

steel.

Blueite.

This mineral has for some time past puzzled the Sudbury miners, who
have locally dubbed it "Jack's Tin." It is found in several mines of that

district and notably at the working of the Emmens Metal Company, where it

is found associated with niccolite, gersdorffite, pyrrhotite and chalcopyrite in

the outcrop of a quartz vein cutting the before-mentioned greenstone dyke.

The following are the characteristics of the mineral :

Lustre : Metallic, somewhat silk}'.

Color : Pale olive-gray, inclining to bronze.

Specific gravity : 4.2.

Hardness : 3 to 3.5.

Streak : Black.

Form massive : No crystals have as yet been observed.

Fracture : Sub-conchoidal, irregular. Brittle.

Heat reaction • When the powdered mineral is heated in a closed tube a

sublimate of sulphur is produced.

Solubility : The mineral dissolves readily in nitric acid without separation

of sulphur and yields a yellow solution.

Magnetism : The minej-al is non-magnetic.

ICS

Localities of

the mineral.

Characteris-
tics.
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Microscopic appearance : Under the lens the powdered mineral appears to

be composed of irregular grains of a dull gray color. Under the microscope
the color appears a dull grayish black and the particles are seen to be finely

granular without any crystalline form.

Chemical analysis :

Nickel 3.5
Iron 38.8
Sulphur (by difference) 52.3
Insoluble 5.4

100.00

After deduction of the insoluble matter (gangue) the figures for the

mineral become
Nickel 3 . 70
Iron 41 .01

Sulphur 55.29

100.00

The sulphur is probably too high, as owing to the character of the gangue
a portion of this latter may have entered into solution.

The formula Fei2 Ni So^ = (re, Ni) S2 where re : Ni = 12 : 1) cor.esponds

with the foregoing analysis, the figures of such formula being :

Nickel 3.76 FciiBula.

Iron 42.96
Sulphur 53.28

100.00

The considerable percentage of nickel (a very rare element in pyrite) and
the easy solubility in nitric acid without separation of sulphur seem to

preclude this mineral from being considered merely as a nickeliferous variety

of ]>yrite or marcasite. I have named it blueite, after Mr. Archibald Blue,

late Secretary of the Royal Commission appointed to investigate the Mineral
Resources of Ontario, and now Director of the Bureau of Mines of that

Province.
Whartonite.

This mineral was brought to me by Mr. C. T. Mixer from a mine situated Locality and

about seven miles northeast of Sudbury and about two miles from the Blezard
^^'^cteiH-

mine, worked by the Dominion Mineral Company. It has been known locally

as the Shepherd mine, and is of a character similar to the general mines of

the district.

The following are the characteristics of the mineral

:

Lustre : Metallic.

Color : Bronze-yellow.

Streak : Black.

Form : Cellular ; the cavities being lined with minute cubic crystals and
the intermediate substance being finely granular. This structure precludes
the specific gravity and hardness from being determined with precision. A
large piece showed a sp. gr. of 3.73 and a hardness of 4.

Fracture, irregular : Brittle.

Heat reactions : A sublimate of sulphur in a closed tube and fumes of

SO2 in an open tube. A sulphur flame is observed on heating a fragment held
in forceps.

Solubility : The mineral is soluble in H XO3 with separation of sulphur
and a greenish yellow solution.

Magnetism ; On comminution about 10 per cent, of the mineral is found
to be magnetic.

Microscopic appearance : Under both lens and microscope the powdered
mineral is seen to consist of grayish black grains of irregular form and finely

granular structure, with occasional minute cubic crystals.
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Jlagnetic and
non magnetic
constituents.

Formula.

Ke!.itions f

nickel and
nickel-iron
sulphides.

Chemical analysis :

Nickel 5 40
Iron 42 90
Suljjhur 45. «X)

Insoluble . . 4 80

98.10
After deduction of thegangue these figures give :

Nickel 5 . 79
Iron

^ 45.98
Sulphur 48.23

100.00
Separate determinations of iron and sulphur were made in the magnetic

and non- magnetic constituents respectively with the following results :

Mag. Non-Mag.
Iron 66.55 40.4 ) , ,.^,,
Sulphur

._

7.00 52.6 [
Pl«s a little gangue ;

and a qualitative examination showed that the nickel was clearly with the
non-magnetic portion.

The inference deducible from these observations is that the mineral is a
mixture of a nickel-iron disulphide with some magnetite ; and taking the
proportion of this latter as being 10 per cent, we have for the composition of
the other constituent :

Nickel 6.27
Iron 41.44
Sulphur 52.29 •

100.00
Thi.s corresponds to the formula Fe~ Ni Si g or (re, Ni) S2, in which Fe : m

= 7 : 1, and of which the figures are :

Nickel 6.10
Iron 40 68
Sulphur 53 . 22

100.00
It may be tha.t this non-magnetic mineral is in part composed of pvrite,

in which case the formula will require modification. The aggregate however
is distinguished by its form and nickeliferous character from pyrite and
marcasite.

I have named this mineral whartonite after Mr. Joseph Wharton of

Camden, N.J., in recognition of that gentleman's eminence as the head of the
nickel industry in Americi.

NiCKBr. AND NiCKEL-IROX SlLPHIDKS IN' GENERAL.

For the purpose of indicating the relations of all the known nickel and
nickel-iron sulphides to each other, the following table may be found useful :

Name.
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XL
A pioneer's mining experience on lake superior

AND LAKE HURON/
By Walter William Palmer, Washington, n.c.

On landinw at Qaebec from England June 1st, 1848, and presenting let-

ters, Mr. Banner engaged me to proceed to Mica Biy on the east shore of

lake Superior as surveyor to the Quebec Mining Oo., and otherwise to assist

Mr. Oliver Matthews the mining mmager there at £100 per annum, Halifax

currency, besides rations and suitable quirters I wended my way via Fro n Q ieb?c

Montreal, Toronto and Windsor through red hot Canadian politics, and at to t le Sault.

the Sault found a delightful change in the association for a few days with

Prof. Agassiz and a party of Cambridge students awaiting outfit to investigite Agas-iz and

the zoology of the north shore, and Dr. Charles Jackson and his assistants on ' ^'^^oa.

their way to prosecute the geological survey of the south shore of lake

Superior. Entertainment was found by inspecting the three and four ton masses

of native copper from the Cliff mine, awaiting on the wharf for reshipment,

and occasional familiar discourses by the professor on natural history and
the glacial theory, and by Dr. Jackson on the igneous origin of the native

copper of the south shore of lake Superior from its source in the sulphides on

the north shore of lake Huron.

Mining ok Mica Bay.

As soon as Prof. Agassiz and his party were despatched Mr. Peter Bar-
boux turned his attention to me and the six miners for Mica B^iy, and in due
time we were on the way in a bateau and a canoe in charge of Charles Rous-
seau and a few Indians. We overtook the professor at his camp at Gros Cap,

and found that he and his fresh blooded young men had been very attractive to

the black flies and mosquitoes. As we made the traverse of Batchawana bay, and
they went around it deliberately, they did not appear at Mica Bay until I had
some glacial striae to show the professor on his arrival, and had settled down

f®^'^^'"!
'^^'^'°-

to my duties of seeing the written orders of Mr. Mitthews prop3rly executed.

My spare time was filled in exploring the locition and mvkiag a geological

map of the same, and keeping up the new working plan of the mine, which
employed about forty miners and wa? under the excellent foremmship of Mr.
Joseph Rodda. The surface operations and fifty men were in charge of Mr.

Clarke.

Along in the fall our 11-ton sloop, the Sisquette, brought from the Sault , . ^.
John Bonner, the secretary of the company, and his son Charles, a lad of store of proviJ

about 11 years, to spend the winter with us; also Me. David Price of sions.

Chili to establish the Chilian method of making copper regulus (by wood;.

nVASHiNGTON, D.C., 2000 R. Street, 23rd Feb., 1893.

To Archibald Blue, Esq., Director of the Bureau of Mines for the Province of Ontario

:

Dear Sir, —I have the honor to enclose you a few notes as far as my memory serves me
of my mining: experience in Canad v on the lakes Sup-3rior and Huron, the mines there located
being then considered the most important in Cinadi. With good wishes for the progress of

the industry, I remain very truly yours, Walt. Wm. Palmer.

Mr. Palmer spent a portion of the past winter in Toronto with members of his family.
He cUled upon me frequently and I persuaded him to furnish for the Report of the Bureau
some account of his experiences in the copper mines of Ontario during a period now well-nigh
forgotten. In this way the interesting ptper which follows had its origin. Mr. Palmer is a
native of Devon, England, and receive! an education there to qualify hint for a mining
engineer ; and since leaving Cinada, mare than forty years ago, he has been devoting his life

successfully to that profession in the United States and Mexico.—a. b.
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A sad episode

The sloop was well freighted with provisions, luxuries, medicines, wines and
spirits, and varioa=i barrels of beer for the hypothetical smelters. John
Thompson Newton, the madical man, and Mr. Duffett the storekeeper had
previously arrived.

The sloop returned immediately to the Sault to meet the bulk of the win-
ter's provisions, which had been sent later by the propellor from Detroit, but

after waiting a sufficient length of time she returned with only a remnant of

previous freight and a French Canadian family which had been left at the

Sault, and a letter from Mr. Peter Barboux containing the suspicions that the

proppllor had been lost. The weather was so rough that the sloop had to

put into Mamainse harbor with the perishing family, whence a man arrived

tattered and torn with the information. A volunteer crew were soon with a
fair wind at Mamainse, but we could not return until late next day. A few
crackers supplied to the children were meantime all the refreshments at hand.

The father, mother and four children died within a few days after they were
landed at Mica Bay ; the remaining boy, about 1 1 years of age, wag adopted

by Mr. Bonner.
On the Sunday that we buried the parents on a knoll at the head of the

village it was bitterly cjld and tranquil, and a dark brown pall of evaporiza-

tion about two fathoms high apparently and close upon the water overlaid the

mighty lake. Thence all was clear to the clear and cloudless sky covering

the solemn scene.

In hopes that Mr. C. C. Trowbridge had duplicated the order for provi-

sions, late as it was in the season, the sloop was at once dispatched again to

the Sault, Mr. Bonner consenting to my joining so that in case of no provi-

sions of ours being there I might scour the Sault for a cargo. We did find

the duplicate supply and took all we could of it, worked our way up the

river and in the snow and storm espied just before dark Parisian island, and
with a heavy and fair wind at dawn the next morning were close by and
headiog between Mamainse Point and the rock outside. The discharge of an
old Hudson bay wall gun brought Olarke and his crew with a whale bmt,
who rook me on board, and the sloop was sent into Mamainse for the

winter.-

A few days later Mr. Clarke, who was from the Hebrides and had been
many years in the Hudson Bay Co's service, full of resources, invited me to

join him and his crew of French Canadians to visit an Indian encampment
at the mouth of the ^Montreal river. Taking the necessary salt we sailed up
12 or 14 miles and in a few days scooped out of the mouth of the river a
dozen barrels of lake trout ; these with about forty visits during the winter

to the same and other Indians, with cariboo and other game in exchange for

stufl" out of the store, supplemented our scant winter's supply of provisions,

and with close economy not only carried through 110 souls but also, with the

aid of the salt fish and spruce boughs, a cow and a pony. In the spring

however some half dozen men were laid up with the scurvy and required

medical attention.

The work proceeded with as much earnestness, order, dignity and
Sabbath observance as if we had under hand an incipient Calumet and
Hecla. Birthdays were celebrated, especially my majority on December
27th, 1848.

On my first arrival at Mica Bay, Mr. Matthews had already brought
daylight on the surface of the front of the location by an avenue cut south

from the head of the village to the lake shore ; by a road to the mine
about half a mile north ; by another avenue felled on the course of the

vein west to the lake shore, passing down hill over the two old lake

beaches shown by me to Prof. Agassiz and referred to in his treatise on
the Zoology of lake Superior. These beaches with the debris frustrated the

Supplement-
ing the win-
ter's scant
store of pro-
visions.

Pioneer work
on the loca-

tion.

^Mamain^e harbor ie abiut six mile^ south of the open roadstead of Mici Bay.
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object that Mr. Matthews had of exposing the back of the vein, which could

not be seen until reaching the trappean sandstone of the wash of the b* ach,

and there the vein was seen only obscurely. Soon after Mr. Matthews
caused the felling of another avenue, perhaps a half a mile north of the mine,

to a brook which debouched into the lake at a greater distance west, laying

say four miles of the sinuous coast- line all come-atable from one point to

another and surveyable from the interior.

The rock in place exposed itself immediately above and emerging from Exploiting for

the upper beach gradually ascending in hogback form towards the interior copper ore by

of the location. At an altitude of say 180 feet above the lake and a
^ha^ft •

quarter of a mile from it, an exposure of gray copper sulphide invited

exploitation by adit. This work commenced in trap sandstone and con-

tinued into sandstone trap (a transition rock), both reddish and rottenish,

but periodically strewn with enough of those carrot-shaped and carrot-sized

gray sulphides to induce continuance of the work, but at the same time not

producing ore enough to pay half the cost of the candle bill. In due time a

shaft had to be sunk to give ventilation to the adit, and in the progress of

..tiis work the same kind of ore was found. Sinks in the bottom of the adit ^^^ with a

to depths attainable by windlass also responded in the same unsatisfactory
"orry showing,

way to all efforts to find the ore in reasonable body, and up to the da'e of

my leaving, on 1st June, 1849, a few bucketsful only had been saved from
meantime findings.

On the conclusion of my year's engagement with the company Mr. Mr. Palmer

Matthews at my request kindly furnished me with a boat's crew to take me returns to

to the Sault, and in due time, having examined the Bruce on the way down, ^^^ '*"

I presented myself to Mr. Bonner in Quebec, who thoroughly rated me for

leaving Mica Bay and abandoning my future prospects. He stated that he
had induced the directors since he had been down to increase my salary

;

also that he had shown my maps to Lord Elgin, who had been pleased to say

that they gave him his first idea of a mine, and that his lordship had invited

him to dinner, for which dinner he was indebted to me. After chiding me
again he invited me to dine with him, which I did at his house on the Plains

of Abraham, and with sincere regret I bade this good gentleman goodbye.
On this visit to Quebec in June, 1849, I met Mr. John Tregoning and

some of his men on their way to England, after having spent the preceding
winter in the exploitation of the Prince's Bay location, near Fort William, t^ .

, „
They had with them to show their company in England some beautiful location.

specimens of netted plate work of native silver enclosing crystals of calc spar

;

but I was given to understand by Mr. Tregoning, who was an invalid, that

beyond such specimens occasionally met with nothing of substantial value

had been found. They had also suSered from scarcity of provisions. At
Mica Bay we had no suspicion that any mining establishment save our own
was working on the north shore that winter.

During the whole year the only visits of note that we received were two Visitors at

calls, one on his way up and one on his return, from Prof. Agassiz and his ^^^ca Bay.

students ; one from Hugh Wilson, an annexationist from Hamilton ; and
occasionally during the winter from Father Ivohler, a missionary among the
Indians ; and in the spring from Mr. Ballentine, assistant manager of the
Hudson Bay Co., on his way home invalided, via Vancouver ; and Sir George
Simpson with his fleet of canoes on his way to the Pacific.

The visits of scientific interest were those of Prof. Agassiz, who recog- Agassiz.
nized on the decomposing slates on the south horn of the bay^ tine

examples of glacial striae. Upon his being shown by me the two terraced

beaches, 80 and 160 feet respectively above the present one, he declined to

give an opinion as to whether the water had receded or the land risen. Fur-

3The north horn is a felspathic promontory, Point aux Mines, on Bayfield's chart.
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Michipicoten
island.

ther he said that it was an open question, and was highly gratified with the

specimens of current fish which we caused to be caught and preserved for

him in whiskey, as well as with the lesults of his expedition since he left us.

on his way up the lake.

After its expulsion from Mica Bay the Quebec Mining Company turned

its attention to Michipicoten and continued operations to the fall of 1853,

when the writer met there Mr. Jehu Hitchins, an English expert from

London, and with him a director of the company with a view to passing

over the same to an English corporation. Failing this the writer caused it

to be passed over to Mr. Chauncey Bush, the head of a New York company,
who during the next two seasons spent considerable money in exploiting

there for native copper and silver.

Officers of the
company at

Bruce Mines.

Life at the
Bruce.

The dei'art-

ments in the
hands of

energetic men.

The mine, and
how it was
worked.

In the Employ of thb Montreal Mining Co.

After a month's vacation exploring for Edward Thomas Renaud, the

seignior of Berthier, I was sent to take charge of the mining department of

the Bruce at £225 Halifax currency and quarters, and found there

Archibald H. Campbell, the general manager ; H. C. Pilgrim, clerk and
cashier ; Samuel Sedden Walbank, medical man ; John Greenfield, purchaser

and distributor of al' supplies ; Captain Wm. Harris, in charge of the general

body of surface hands ; and Captain Simmons, in charge of the miners and
his share of the mechaaics. Mr. Davis with a corps of Welsh smelters and
masons was building a full set of reverberatory furnaces, six in number.

Engineers and mechanics were busy bringing to completion the engine house,,

ciusher and jigging buildings and corresponding machinery. Captain

Martin, the ore dresser, in charge of men and boys, was gleaning stray ons
from early surface blasts, spalling and prilling and hand-jigging the smalls

of the past and current product of the stopes preparatory to crushing and
smelting. James Carson, afterwards a famous mining speculator, was ouild-

ing by contract at the south face of the bay a row of frame houses for the

miners with families and another row at the west for the accommodation of

the smelteis.

The Bruce had steamboat communication and calls from all parts of the

lakes, and was a busy place with upwards of six hundred men in active

employment ; and a pile of Cleveland coal was accumulating which at the

close of navigation amounted, less consumption meantime, to five thousand

tons ; and soon Mr. Acton appeared as custom house otHcer. The water
supply for all puipo.'-es was drawn directly from the lake, generally at the

end of the plank resting on a stone in front of the respective houses ; the

was-h of the hillside finding its way also into the same reservoir. Vegetable

supplies came
;
potatoes, cabbage, cucumbers, etc., from distant parts ; and

chit fly from Major Raines, who had two homesteads on St Joseph's island

four miles south. A Catholic chapel had been erected for the French,

Irish and Germans, and soon after another sacred building was placed at the

disposal of the various religious sects ; and a minister and also a school-

master were provided by the company.
As my duties were confined to the superintendence of the mining opera-

tions and preparation of the ores for the smelting works, I cannot say

anything about the other departments, save that they were all in the hand&
of energetic men, able and faithful. On requisition, Greenfield supplied

material and Harris any extra men. The accounts were rendered to Pilgrim,,

who paid the pay-rolls, and periodic reports from all were rendered to the

general manager, whose spare time whs fully occupied in the assay office.

Straight up northerly about a quarter of a mile from the wharf landing,

the eastern stope of the mine was open to daylight, which, with a whim shaft

200 fathoms westerly from this point, formed the end limits of all that there

existed of the Bruce mines proper,
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The intermediate ground formed a serrated trench irregalarly excavated

"by underhand sloping from 15 to 30 feet in depth along the apex of a

^eenstone ridge about 50 or 60 feet above the level of the lake.

The stopes in the eastern half of the vein exposure and up to where the

T^in took " horse " and split in two—the apparent main vein making a

slight bend to the south—were uninterrupted and generally connected ; but

those in the western half were interspaced by benches of poorer ground.

The vails were clean and from four to six feet apart, and in the deeper

stretches a slight inclination fcoutherly was discernible by the drag of the

windlass buckets.

The storms of the previous winter had persuaded Simmons, the mining

captain, to house the stopes, and with a large part of his force he had

stulled them, tilled the gunnies above with refuse and capped the whole with

clay from a neighboring bed found near the swamp north.

Fivf intermediate and nearly equidistant shafts had been reared from the

deeper stopes, and the three western ones had their collars raised to about ten

feet above the ground for dumps, and were equipped with horse whims, the

whim rounds having been correspondingly raised and encased with circles of

diy wall of clean massive vein quartz free of ore. The two eastern shafts

were not yet below the reach of windlasses.

According to the system of underhand stoping which had been followed

from the giving of the first shot in the mine by Colonel Rankin and Oaptain
Harris, and which, in view of the coming demands of the smelting works had!

for some time to be continued, Simmons had everything in correspondiag;
mining shape S^efore my arrival.

The central shaft was about 100 feet deep, and already comparativeh Extent of the

poor 8av« in crystals of calc spar, some with double terminations. ' workings and

The other four shafts locked fairly well and averaged at least two tons of inlnerrem-
15 per cent, y^ilow sulphide for each square fathom of vein. The two yl'^Yed.

western sfcalts were each about 60 feet deep on the vein, or about 70 feet
each bt^low their collars. The two eastern shafts were respectively about 40
and 50 f-eet below their windlasses. The stopes containing four of the shafts
occupied the best stretches of the vein.

Simmons' force, now ail underground, consisted of about 70 picked men
some at monthly wages but the majority oq contract, all either sinking or stop-
ing on ore, not ooe naan' being engaged in any dead work underground

; and
these men occupied two blacksmiths, whose task was to sharpen each 26
dozen cast steel drills per day.

There was no water in the mine, either by seepage or by subterranean
springs.

SETTLING A LABOR TROUBLE.

The miners anticipated the impending race between the producing capacity An incir ifu*
of the mine, the crusher and concentrating works and the smelcing parapher uni)lea!^Knt

nalia, and those of them who had been hired in England at monthly wattes
°^^^ sett'ed.

came in a body and asked to be placed on a footing with the others on contract.
By mutual consent the duplicate contracts were put into the office stove and
this just cause for discontent was allayed. The excessive store chart^es were
complained of and remedied so far as they applied to the necessities" of life
and a more exact system of measuring the ground was established on the
owner's account.

Soon after this the last down boat of the season called at the Bruce wharl How the r.Hc*
and had on board the whole of the outfit of Mica Bay. Mr. Bonner explained ^^^ veutr. a

that they had been invaded and expelled by a horde of Sault half-breeds under
^°^®'''

the command of Angus McDonald and his friends. This visit enabled unto
recoup our losses by cholera so far as numbers could do it, and we increased the
force to upwards of 100 men. The boat then with some difficulty relieved her-
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self from the ice which had formed while she lay at the wharf, and proceeded to

Penetanguishene with the remaining majority of men, women and children and

their elfects, to be taken care of in Quebec by the Quebec Mining Company.

'^wme 't^.

'^^''^ Some of the men that Mr. Donner left had from their boyhood been western

acquire odd hap-hazird lead miners, and had never been brought under any rules of con-

types of tracts. They knew all that was then known on human rights and the dignity
anning men,

^^ labor, of which our men had never troubled themselves. On the other hand

Greenfield had lately brought up 100 Germans from Detroit, and among them
were many ex-statesmen and ex college professors who were masters in social

science, having graduated in the revolutions of '48. Many of these, with the

supposed ex-minister of Wurtemburg at their head, were now engaged iu

wheeling coal and carrying the buckets of beer and assisting in drinking it

with the Welsh smelters, whose liberal supjily of beer and whiskey allowed them

often during the day and night, in their streaming perspiration, to drink to the

prosperity of the Montreal Mining Company,

and how the Meantime the Mica Bay men had been good naturedly admittted and
Captain's tact absorbed into the contracts, and had deliberately tested the quartz and com-
mastered the plained that it was as hard as—well corundum. Whether it was the intro-

tling day duction and mixing a lot of men unacquainted with the ground, or whether it

was the sight above them of a horizontal line of equidistant holes which made
a square fathom of ground look larger than it ever looked before, was unknown

;

but soon after close of navigation the superintendent of the mine received

some very neatly-written letters intimating that unless contract prices were

raised dire i>ersonal consequences would be the penalty. The contracts were

measured as usual without remark on either side, and on settling day Captain

Simmons rang the bell as usual to call up the men. The only thing <musujil

on that day was that on invitation Mr, Campbell came to see the fine body of

one hundred men.

The letters were read and their receipt acknowledged, but the settling of

the contracts was suspended, pending the operation of a reward of j£500 for

the discovery of the writers.

The men made rw) remark and as quietly received the recommendation

to keep the peace and to get from the store a winter's supply of provisions
;

but in less than a month a compromise was made by all of them taking the

Scotch oath protesting innocence in the affair, and taking a contract to extend

to the opening of navigation at a slightly reduced price per fathom. Thence-

forth they worked during the whole winter in good earnest, and did well

indeed in work and wages. Meantime the other departments were uninter-

rupted.

It is due to this fine body of men to say that they did not strike ; that

they did not destroy a particle of property ; nor did I hear a disrespectful

word. No one lost anything by this interruption. The company gained by

the reduction in price, and the men gained at least 1 5 per cent, more wages

by having a long stretch of a contract freed from the petty interruptions of

monthly measurements. The sum and substance of the whole business was

that on the 1st June, 1850, in addition to supplying the reduction works with

current ore, Captain Simmons had a much larger accumulation of crude ore

on the dump than he had when I arrived at the mine less than a year pre-

viously ; and this though no improvement had taken place in the miue, and a

few points had weakened considerably in depth.

ROLLS, JIGGS AND SMELTING WORKS.

machiuary.

Breaking and ^ The rolls passed the prills through comfortably, but soon corrugated badly

Jlfpahing the
^^^ ^j^^ second class ore, involving repeated passages of the ore and too fre-

~ " >-'"
^^^Q^^^^ changes of the shells for the stock in hand of those necessary wearing

parts. One night on stopping the engine to key on new shells the frost got

into the crown wheel, and on starting up it broke into several pieces. Thd
\*\6
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contracted engine runners congratulated themselves chat they had ahead a

winter's holiday and a winter's pay, but this was frustrated by Henry
Williams and his comrade, two miners, under whose managaraent a new
wheel was moulded. They failed to till the mould with cast iron from their

improvised blast furnace built in a hogshead ; but next refining day Mr.

Davis was good enough to allow a half dozen men to ladle and fill the mould

with refined copper. The wheel weighed 700 pounds, and I was told it did

duty for some years afterwards.

Captain Martin with his few jigging machines in the confined building for JigginR

winter operations attached to the engine house could easily take care of all the
"^^"^

crop of ore that the crusher sized, and as the vitrified furnace bottoms near

by gave way at uncertain periods he had still less trouble in supplying Mr.

Davis with all the ore that he could turn into ingots.

Up to May, 1850, the product of the smelting works had failed to respond A smelting

to the mine estimates or to the quantity of metal that the assays called for, works inci-

and the coal pile began to look small, so one day on visiting and inform-

ing him of these facts Mr. Davis ordered the furnaces drawn and all his hands

to leave the building, and I was left alone to lock the doors, which I did and

took the keys to Mr. Campbell. There was no defict in principle nor want

of skill in the smelting works, which like the concentrating at first started in

the face of winter when defects could not be corrected. Another season's

work would have brought a more energetic fuel and a more tenacious sand for

the furnace bottoms.

WHY THE MINE FAILED.

But as for the mine, no skill could avert the inevitable. On his visit to The vein un-

the mine in 1848 Mr. Logan had pointed out that the pudding-stone (jasper
^aspe™coiWo

conglomerate) which blufls two miies east would unbottom the vein at an merate.

average depth of 250 feet, and the vein when he saw it was probably averag-

ing four tons per fathom. Now it is said that Sir William, then M? . Logan,

estimated the ore in sight at 35,000 tons. Probably his data was : The ore

exposure at the mine, 216 fathoms ; the average depth at which the pudding-

stone bed would unbottom the vein, 250 feet ; the average value of the exposed

face of the ore, four tons per fathom. These factors make nearly 35,000 tons.

I have not the least doubt that the ore face averaged when he saw it in 1848

four tons per fathom. These are the only data now attainable to enable us

to judge the rate of deterioration with descent. The Report of the Royal

Commission, p. 378, says :
" the Geological Survey volumes are silent on the

enterprise." The concern was private i)roperty and the geologists observe

corresponding proprieties. Rut is it reasonable to suppose that when Mr.

Logan imparted to the olficers at the mine his views on the unbottoming of

the vein by this pudding-stone that the Directors of the Company would long

remain ignorant of the skeleton 1 Again all testimony is silent, but from

statements of the oldest inhabitants ^it appears the Bruce and Wellington

closed themselves in 1876 by the tapping of a body of water which inundated

the mines, and by caving formed a lake of several acres, the Invel of which

is about 25 feet above lake Huron. Mr. Wm. Plummer says " the deepest

shaft was 500 feet." It looks as if this tapped the same conglomerate bed

which at this depth had resolved itself into quick sand.

Closing Miscellaneous Notes,

The general good order of the establishment at Bruce Mines was occasion- Prohibition

ally discredited by excesses which led to Mr. Greenfield's complying with

orders to cut a hole in the ice and sink in the bay the stock of liquors. This

anticipated remedy was however frustrated by outside parties from the Sault

* Not in the Royal Commission evidence.
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supplying the stufl at St. Joseph's island. Many men took a walk there on
the ice and a few never returned alive, and as the lesser of two evils a res-

ponsible man was licensed to open a public house. Thenceforth fecial rela-

tions took the normal form of average communities.

A general About the 1st June, 1850, the Hon. James Ferrierwith a mining man or
e-Kidup, ^;.y^Q an(j gome smelters arrived, but their progress on the wharf was obstructed

by the exodus of nearly all the miners, all the Welsh smelters and many of

the German ex statesmen with their effects—their pockets full of money and
in a hurry to get off to the Sault by the same boat which brought him from

Penetanguishene.

No curling dense black smoke from the proud stack of the smelting works
piloted him into the bay, and the other operative works were in suspense

pending the bidding adieu by the remaining fourth of the departing three-

fourths. The officers were still intact, but when his wrath was cooled and he

which thehead could proceed with deliberation he began by making short work of myself by
of the mining passing all my troubles over to my successor, who soon vastly improved the
department concentrating works ; for either he or his successor, Archelaus Tregoning, had

the good fortune to exhume from below the smelting furnaces in every smelt-

ing grade an amount equal to 100 tons of fine copper. So I was told by officers

who afterwards joined me on the south shore of lake Superior.

Personals. AV)out these days the writer had- the pleasure of meeting Col. Sara. Jarvis,

Hon. Wm. Robinson and Sir Casimir Gzowski, then the Government engineer

making preliminary survey on the Canadian side ; and also Jacob Houghton, a

younger brother of the lamented first geologist of Michigan, surveying for the

canal, which important work he soon after commenced and executed in the

Potsdam sandstone on the American side of the Sault.

St. Joseph's For the purposes of the Bruce Mines, Greenfield opened a limestone quarry
island and its on St. Joseph's island. It was profuse in a large 'breed of trilobites and verte-
^ncient fauna.

\yj.g^^^ consisting of fish, some of the lattf r as large as those of the present day
found in the lake. This stone was used for the erection of the engine house

and foundations for smelting works.

u J- „ ,„ A visit to the mines at Port Arthur in company with Messrs. WalbankKounding up
, t-.., • . , __ i , ,i • • t, -i , i , .

ihe story. and Pilgrim in 1875, and thence three visits to Silver Islet, a charter of

Ambn se Cyrette's tug to the Little Pic, and a railroad passage through the

formation of Sudbury in the Fall of 1890, round up all the writer knows
about mining in Ontario.
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XII.

NEW SOURCES OF PLATINUM.

By Dr. Stephen H. Emmens of Youngwood, ir*! nnsylvania.

At page 270 of the recently published Census volume on Mineral Indus-
tries in the United States reference is made to the development of nickel-

iferous pyrrhotite mines in Canada, and it is remarked that *' the impression

has gone out that a small amount of platinum might also be obtained from
the Canadian matte, but this does not seem to have been the case."

That platinum exists in the Algoma mining district of Ontario has been . .

known ever since the discovery of sperrylite at the Vermilion mine on lot 6 ore in Deni-*
of the fourth concession in Denison township. This was found in the gossan son township

of a vein of chalcopyrite, respecting which Dr. Robert Bell reports : " The ^hom-A.

vein occurs in diorite and is about four feet wide, but without distinct walls

or any veinstone except a mixture of the country-rock."

This discovery led me to pay special attention tp some mining work that

was carried on in the summer of 1892 by the Emmens Metal Company at the

Macdonnell mine on lot 12 of the third concession of Denison. This mine
is situated on one of the eruptive dykes that characterize the district, and is

thus described by Messrs. Ricketts and Banks who inspected the property in

August, 1892 .

" The surface of the greenstone dyke has been stripped at several places

on th« property and an inclined shaft sunk 37 feet at an angle of about 45°

to the southeast, upon a mineral vein in the diorite near the .southeast con-

tact of the dyke, which latter, having a steeper dip southeast, is cut diagonally

by the vein. The ore lens has a nearly parallel trend to that of the dyke.

The seam or vein of ore at the collar of the shaft is about 6 iuches thick ; it

pinches to about 3 inches at a depth of 20 feet, and then gradually thickens

to the bottom of the shaft, where on the southwest side it is 13 inches thick.

The vein filling is largely a changed diorite, with some little quartz and fel-

spar, ctrryinif several irregular seams and scattered bunches of chalcopyrite

and pyrrhotite with admixture of nickel minerals. In the bottom of the

shaft, in the northeast side, the seam has pinched to about an inch, carrying

scattered sulphurets. In the hanging wall of the shaft in this locality

scattpred bunches of sulphurets are exposed. The ore seam \^ here thin has

a shaly dioritic filling, with thin seams of quartz and s^cattered sulphurets."

Samples of the vein matter were sent to me from time to time, and upon
investigation I came to the conclusion that some of ihe mineral was platini Analyses of

ferous. Accordingly in July, 1892, I selected two specimens, one broken ^ ^

m 3 quartz seam in the mineral and the other from the graphitic schistose

^^r'^n-matter which Messrs. Ricketts and Banks term " a shaly dioiitic tilling,"

vpi I sent both of them to Mr. F. P. Dewey of Washington with instruc-

an-ls to examine them for platinum, gold and silver. The following are

tioniesof Mr. Dewey's certificates of assay :

1. Sample of quartz, etc.

Gold slightest trace.
Silver 0.73 oz. per ton.
Platinum trace.

3. Sample of graphitic schist.

Gold .slightest trace.
Silver 1.1 oz. per ton.
Platinum 0.53 oz. per ton.

It must be remembered that these assays were made without any concen-

tration of the ore or separation of gangue. As therefore the sample of gra-
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phitic schist sent for examination was a large piece, weighing nearly a pound,
with very little show of sulphurets or other perceptible ore-matter, it seems
almost certain that the concentrates from the same would furnish a platinum
ore of commercial percentage. I did not however pursue the matter any
further, because the working ot the mine was abandoned on receipt of the
report of Messrs. Ricketts and Banks who, having examined the property
simply as a nickel mine, did not discover the occurrence of platinuijc.

The Canadian Another source of platinum that has come under my notice is the " nickel

Copper Com- oxide " manufactured by the Orford Copper Company from the matte pro-

a^o^r ""^T
*^ duced by the Canadian Copper Company at Copper Cliff near Sudbury. This

platinum. matte is the result of smelting nickeliferous pyrrhotite from the Copper Cliff,

Evans and Stobie mines, and thus represents an average of the ore from a

district some eight miles in length from southwest to northeast. <-)ne ton of

the "nickel oxide" contains about 75 per cent, (dry weight) of nickel, and as

the raw ore does not yield more than about 2^ per cent., each ton of oxide may

nickeil 'oxide ^® regarded as the concentrates from 30 tons of ore. In October, 1892, the

Emmens Metal Co. purchased a parcel of some 18 tons of this oxide (repre-

senting therefore 540 tons of ore) and when engaged in refining the same I

obtained a peculiar residue, which on examination by Mr. Mixer and myself

proved to contain platinum in appreciable quantity. I accordingly sent a
fair sample of the whole 18 tons of oxide to Mr. F. P. Dewey for analysis

and he reported the precious metal contents to be as follows :

Gold slight trace,

yilver 1.00 oz. per ton.

Platinum 0.25 oz. per ton.

Prospecting It would appear therefore that some remarkable foundation exists for the

for platinifer- impression referred to in the before quoted passage from the Census volume.

SudburVdi*s^^ ^^ would also seem that a careful examination of the pyrrhotite deposits in

trictencourag- the Sudbury district should lead to the discovery of small veins of arsenical

^d- ores traversing the greenstone dykes, and that these veins will, upon assay,

prove to be platiniferous. I base this opinion upon three premises : first,

sperrylite is an arsenide of platinum and occurs in one of the said veins
;

secondly, the vein at the Macdonnell mine in addition to chalcopyrite, folgerite

and pyrrhotite, carried niccolite and gersdorffite, which are both arsenical

ores ; and thirdly, the " nickel oxide " above referred to contained an appre-

ciable percentage of arsenic.
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XIII.

LITHOGRAPHIC STONE.

By Dr. C. W. Volney of New York.

I have during the last two years made extensive explorations of the

lithographic stone in the county of Hastings,.and hereby report on some of ^^j^j^g^^'g"*

the results of my investigations. county.

I have to state that I could find but little in existing literature useful in

distinguishing identification of good lithographic stone. Dana in his Scant litera-

Mineralogy says : ''Lithographic stone is a very even-grained compact lime
graphiVstone.

stone, usually of buflf or drab color ; as that of Solenhofen." (Fifth ed. p. 679).

But of an innumerable variety of limestones, all showing the above character-

istics, only very few can be used by the lithographer. Experiencing diffi-

culties in this direction, I collected a number of acknowledged lithographic
gty^y o^f the'

stones and analyzed them, and the analytical results and observations are stone.

contained in my paper read at the Pittsburgh meeting of the American

Chemical Society in December, 1892, and an advance sheet from its journal

containing the same I enclose for the use of this report. It is as follows :

' I regret that in preparing this report I cannot give an exhaustive refer-

ence to existing literature on this subject ; what I have been enabled to

consult did not give me the desired information, and in order to obtain

material for comparison I analyzed some mineral from Germany. This was

of undoubtedly good quality. Lithographic limestone is the product of

different geological formations. If it is true that any limestone of fine, even

grain can be use in the lithographer's art, it is equally true that such material ^*'^^?. °^j-^*^

seems to be very diflficult to find, although we have immense tracts of cuiVto find,

calcareous deposits to select from. Of the various samples of limestone which and appear-

have been tested for lithographic purposes, many show in outward appearance
^^^^^ mfslead

a very clo'-e resemblance in grain and structure to varieties known to be i^g.

good, but prove nevertheless worthless. To ascertain the real cause a physical

examination seems insufiicient, and on the other hand the chemical examina-

tion, so far as has come under my notice, does not show sufiicient grounds for

the established distinction. I qiv»te here the analytical results given in the

Report of Mineral Resources of the United States, 1893, as follows :

8T0NK FROM MISSOURI.
Silicates, 31.2

CaCO,, 817.7

MgCO,, 1"10
Pe,0„ OJ.

1000.0

STONE FROM BAVARIA.
Silicates, 44.5

CaCO,, 814.7

MgCO,, 138.3

Fe.O,. 2^
1000.0

'Nothing here would indicate any practical difference, and as it is

reasonably sure that in physical properties, fineness of grain, etc., these stones
qualities by

resembled each other, a distinction for practical use could not be deduced from comparison
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these analyses. To obtain however material for comparison I procured

German stones of undoubted good qualities as lithographic stone, and selected

two, one of dark blue and one of light yellow color, with these result:? :

DABK BLUE STONK FROM SOLENHOFEN.
Spec, gravity at 15.5<'=2.952.

Analyses of

German,

Kentucky,

owa,

Missour

Insoluble silicate,

Organic matter,
CaCO.,,
MgCd3,
Soluble silica,

AI2O3,
FeoOa,
FeO,
Water,

LIGHT YELLOW STONK FROM SOLENHOFEN.

Spec, gravity at 15. 5°=2. 8388.

Insoluble silicate,

Organic matter,
Soluble silica,

CaCOg,

Al,03,
Fe^Oa,
FeO,
Water,

LIGHT GRAY STONE FROM KENTUCKY.
Spec, gravity at 15. 5°=2. 99331.

Insoluble silicate.

Organic matter,
CaCOg,
MgCOg,
Al.,03,
Soluble silica,

Fe^Og,
Water,

}
BLUE STONE FROM IOWA.

Spec, gravity at 15.5°=2.8173.

Insoluble silicate.

Organic matter,
CaCOg,
Fe.Og,
ALO3,
Soluble silica,

MgCOs,
Water,

J
LIGHT GRAY STONE FROM MISSOURI.

Spec, gravity at 15.5°=2.7558.

Insoluble silicate.

Organic matter,
CaCO,,
MgCO,,
Fe.O,,^

)

SiOj, i
Water,

2.0000
0.7200

90.9341
3.5710
0.5200
0.5840
0.2360
0.1300
0.4000

99.951

1.8930
0.1320
0.0200

89.5390
4.3801
0.1010
0.3210
0.0030
1.3790

97.7681

11.500
0.40O

73.241
12.431

1.141

0.935

99.64S

6.9750O
3.3000O
82.20051

1.07631

4.3270a
0.24001

98.1188&

4.300
1.830

77.031
14.271

2.14cl

0.341

99.916
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LIGHT BLUE GRAY STONE FROM CANADA.
Spec, gravity at 15.5°=2.85156.

Insoluble silicate, 3
.
71200

Organic matter, ao^^
Ca.C,Ct 89.98900

MgCO: 2.78932

Ai:03andSiO„ 0.73101

Fe:o!. 0.15302

FeO 0.10431

"VVat'er, 1.25000 and Ontario

99.13776

DARK BLUE STONE FROM CANADA.
Spec, gravity at 15.5'*=2. 89104.

Insoluble siliCate, 3
.
6000

Organic matter, i'H??? lithographic

CaCOs, ^^9^!); stunes.

MgCOg, 2.5000

Soluble silica, 0.4900

Al„03, 0.5770

re;0, 0.3.590

FeO, 0.0410

Water, 1.3601

99.2512

' I observed that in a number of stones analyzed in drying at 100° a Origin of

certain amount of organic matter volatilizes and escapes with the moisture organic

T 1 (• ii i-x c i. •!! matter in the
contained in the stones. In most cases therefore the quantity oi water will

gtones.

be found too high at the expense of organic matter. The latter contains

nitrogen and traces of iodine, and is evidently the remnant of cretaceous

fossils, and the silica may also originate from these fossils. It is certain that

these organic remains cause the difference in the color ; in fact they form

the coloring matter of these limestones, and its presence does not seem to

interfere by any means with the usefulness of the stone in lithographic art.

It might be even presumed that the presence of this partially destroyed

animal matter may have had some influence on the peculiar precipitation, and

under great pressure on the fine and even formation of these peculiar strata.

The material collected by me and the work done so far does not justify a final

conclusion ; but it is probably sufficiently strong to indicate it, and may give^

an idea for practical tests. In all other respects, with the exception of some

"stones containing too much silicious matter, the composition varies but little,

and the difierences are not pronounced enough to impair the quality of the

stone for lithographic purposes.
' Whatever the influence may have been of this organic matter on the

precipitation of calcium carbonate—holding this and other inorganic sub-

stances in suspension, retarding quick precipitation and thereby assisting in

the formation of even grained and dense strata under subsequent pressure

—

it may be conceded that lithographic stone was formed during or after the

destruction of a large and peculiar fauna, like the Jurassic and Silurian lime-

stone periods ; and if further analytical work should confirm what my present Age of litho-

investigation seems to indicate, that this peculiar coloring matter is an sraphic stone

.

essential feature of good lithographic stone, an identification of the proper

material in the original deposits would thereby be greatly facilitated.'

As already stated, this work was an outcome of my explorations in the

lithographic stone districts at Marmora. The dark blue variety of Canadian the^^rirmora
stone is from a layer about seventy feet below the general surface of the stone,

country near Marmora, showing at the borders of Crow lake. Here some
fifty feet of the overlying strata have been broken and washed away, not only

exposing on the faces the difi«rent layers, but also enabling me to reach those

underneath to the level of the lake. Of some twenty-seven layers examined
by me only one gave encouraging results, and this is the dark blue variety,

analyzed by me as above. In the fall of 1891 I removed a number of large
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sample stones from these layers and after proper preparation had these tested

by lithographic experts. The mass itself proved to be excellent, and som©
stones of large size showed sufficient freedom from faults and especially from
calcspar crystals as to encourage me to further proceedings. Finding that, for

a proper and thorough investigation, machinery for cutting the stone was
needed, I erected during the summer of 1892 at the quarry on lot 9 in the

third concession of Marmora, buildings and machinery, and also derrick, etc.,

and from September until the end of November sawed and examined a

considerable lot of stones from the layers of this quarry. I found layers,

which are practically free from faults, especially free from the calcspar

crystals, which have made so far all the lithographic stone from this district

useless.

The lithographic stone of this section is a product of a much older

geological formation than the Jurassic, and therefore more dpnse and
specifically heavier than the stone from Solenhofen, which is shown by the

specific gravities as given above. Its composition compares most favorably

with the blue German variety, and the practical tests prove it to be an
excellent material for all the different processes employed in the lithographic

art and second to none.

The layers exposed by my quarrying at Crow lake have been disturbed

from their original horizontal position and dip at an angle of about 5° in a

southerly direction, whereby at a short distance south from the quarry they

run below the level of Crow lake and will therefore make quarrying in that

direction impossible. The field to the north and northeast however is free to

a considerable extent, and shows a large capacity of supply. I succeeded in

finding these same layers at another location east of Marmora, and have made
arrangements for the working of these deposits in a business-like manner, so

that it may be expected that a considerable quantity will be quarried and
prepared for the trade during this year.

Teata of

amples by
lithographic
experts.

Works erected
to prove the
quality of

stone in differ-

ent layers.

An older de-
posit than the
Solenhofen
stone, and
therefore of

greater
spefcitic

gravity, but
an excellent

materia'.

Dip of the
strata below
the level of

Grow lake.

A large
capacity of

supply.
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XIV.

ONTARIO S MINERALS AT THE WORLD's FAIR.'

By Dr. A. P. Coleman, Professor of Metallurgy and Assaying, School of Practical Science.

YThe history of the Province of Ontario is like that of every other country, The history of

largely founded on its geology. The southern part, with its level Palaeozoic
^^^^^I'^^'^J^^^^

rocks covered with good soil, one of the most fertile parts of the continent, geokgV
was naturally first settled with farmers having the virtues but also the defects

of their class. The Silurian and Devonian rocks cropping out along rivers

and lakes afforded building stone and lime for mortar, but very few other

minerals of importance. If we mention gypsum, rock salt at great depths

below the surlace, petroleum and a few deposits of bog iron ore, we have

exhausted the list of minerals economically important in southern Ontario.

There is no coal for metallurgical or manufacturing purposes. There are no

easily-worked placer mines to tempt her inhabitants into other lines of work.

It is not surprising then that Ontario produced a tine, sober-minded, moder-

ately prosperous race of countrymen, progressing quietly but steadily, afraid

of hazardous ventures in business, know'ing nothing of mines and minerals,

and of the fortunes won and lost in them
The Laurentian and Huronian country in the greater Ontario to the The limit of

north and west was non-existent to the hard-working man of the south except rapid ad vance-

as a region of barren rocks and muskegs, where you might get some good pine ^y old

lumber if the fires had not destroyed it, but that was worthless otherwise methods,

because you could not farm it. In spite of its immense area Ontario has

reached its limit of rapii advancement according to old methods, and yet its

people are afraid to venture on new and risky enterprises to df^velop the

riches of the mining country to the north. Many a farmer and villager was
, , _ , , , P ^ ,•',.- •, • J I 1 J J r* ew ventures
dazzled by the gold of the Madoc region years ago, and sank hundreds or ^re feared.

thousands of dollars in the vain search for gold. You cannot persuade these

men to risk their money again in a Canadian mining enterprise, no matter

how legitimate and safe. They have no*-, learned the methods of handling

such matters profitably. For some time to come we may expect Americans,

Englishmen and everyone else except Canadians to develop and profit by our

mineral resources until we have time to learn from them and gather the know-

ledge and courage to do our own mining and smelting.

If anything could rouse the people of Ontario to the importance of what

lies beneath their soil, instead of nearly at its surface, it should be the admir-

able collection of minerals prepared for the Chicago exhibition. It is to be

sure by no means complete nor perfect in spite of the eff'orts of that enter- The Chicago

prising and indefatigable collector, :Mr. Boyle, who with the means at his dis-
^"^^*',^^'J'j"^^gg

posal has done wonders; but it is complete enough to show that Ontario is the mineral

one of the most promising mineral regions in the world. The collection has promise of

been formed chiefly to illustrate the economic resources of the Province, and *^^ Provmoe,

properly enoua;h much more care has been taken to display a complete set of

the ores, building stones, etc., than to bring together a full series of the

minerals occurring in the Province, whether economically important or not.

Nevertheless the mineralogist fi ads in the collection much that is of interest

from the purely scientific side!\

In describing the col lectton the building and ornamental stones will be ^^°P^ °^ *'^*

treated briefly first, the crystallographic collection taken up next, and finally

the metals and their ores will receive attention.

1 A paper read before the Geological Section of the Canadian Institute in Toronto.
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Building and Gen a mental Stones.

Sandstones.

Limestones.

Marbles.

Sandstones of good quality are repressnted from several parts of tlie

Province, including several colors, especially gray, brown, red and Vjanded.

Limestones are present in considerable variety, including marls, litho-

graphic stone, impure limestones suitable for hydraulic cement, and doloraitic

or magnesian limestones.

Among ornamental stones suited for monuaients, pillars, etc., we find

quite a variety of stones, often handsome in color. The marbles may be
mentioned first, since they are most extensively represented. Marblps proper

are exemplified in thoroughly crystalline specimens from the Grenville series

of the Laurentian, but not sufficiently fine grained and pure in color to make
good statuary marble. Less pure varieties, often hardly at all crystalline and
colored with oxides of iron, clayey and bituminous matters, give a wide
range of rich and often pleasing tints, uniform, or softly mottled, or boldly

marked. Among them are found pinkish and deep salmon-<;olored stones,

white mingled with gray or with green, combinations of brown and green,

and dark gray or even black. Many of them take a fine polish and seem free

from checks and fissures ; and in all probability better samples will be

obtained as the quarries reach greater depths below the surface influences of

weather and frost.

With the marbles may be placed the serpentines of varying depths of

green, and the mixtures of serpentine and whitish calcite, which display a

pleasing set of soft colors.

Next to the marbles in importance are the granites and related stones,

Granite gneiss including gneiss and syenite. These have commonly in our Province tones

of light or deep flesh red or purplish red, from the prevalent color of the fel-

spar, but gray granite is also exhibited On the whole they are excellent

stones of good color and take a fine polish.

True porphyry scarcely appears in the exhibit, nor are the greenstones

represented to any extent
;
jaspers of fine yellow and dark red tones are

shown from Algoma, one under this head being really a red marble. The
jasper conglomerate from Algoma with its red pebbles enclosed in white

quartzite should make a beautiful ornamental stone, though difficult to work
from its hardness.

One of the most curious specimens exhibited is a kind of gneiss-conglome-

rate, consisting of gneissoid fragments enclosed in a schistose matrix, with

varying soft tones of brown, purplish gray and green. Tliis should make a

handsome ornamertal stone of a unique kind if it occurs in sufficiently large

amounts.

Serpentine.

and syenite.

.Ta=!per.

Gneiss con
glomerate.

The Crystallographic Collection,

Graphite.

In taking up the crystallographic collection, I shall include such economic
minerals as do not come properly under the head of ores, in this respect

gaining unity of plan but deviating from the arrangement made by the

authorities of the exhibition. The order followed will be that of Dana in his

System of Mineralogy.

Graphite is represented from several points in the Grenville series of the

Laurentian, sometimes in bands or beds several inches thick, having a foliated

structure, at others mixed with pyroxene or magnetite, and still more fre-

quently disseminated as seal s through crystalline limestone. The last com-
bination permits the separation of the graphite in a very pure state. The
association of graphite beds with the crystalline limestones is very interesting

to the geologist, as tending to prove the existence of plants and animals in

those remote ages, even if the organic nature of the E^zoon Canadense of the

same rocks should be denied. Of the other forms of carbon, diamond has not

been found in Ontario, and anthracite only as a rarity in small pockets.
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Molybdenite comes next in order, most specimens in the usual form of Molybdenrte.

scales and plates very much like graphite, but having a slightly redder metallic

lustre. The most interesting specimen is a large crystal from Renfrew
county, a hexagonal prism in appearance, or perhaps rather two very sharp
pyramids truncated by basal planes. It has much the shape of some mica
crystals.

Pyrite is of course a common mineral in the collection, and forms the Pyite.

usual brass yellow cystals with brilliant metallic lustre. The forms are of the
ordinary kinds, cubes, oofcahedra and pyritohedra, with some globular concre-
tions. Some of the cubes are an inch in diametar. The dimorphic form of ..

iron disulphide, marcasite, occurs in Ontario near Port Arthur in fine speci-

mens. Arsenopyrite, which is grouped with the ores, displays moderately Arsenopynte.
good tin white crystals, isomorphic with marcasite.

Of the group of haloid minerals fluorite and halite, or salt, are exhibited.

The fluorite has the usual cubic form and handsome green, yellow and purple Fluoritf.

colors. It is associated with amethyst and with calcite and marcasite in

specimens from Port Arthur.

The halite, or salt, cannot be described as a mineral, since it is prepared Halite,

by the evaporation of brine and is not obtained in the solid form, though beds
a hundred or more feet thick exist in the west of the Province.

Quartz occurs in many forms in the collection, massive for metallurgical pur- Quartz.

poses, as drusy crystals in geodes, and as beautifully clear rock crystals often

quite large and presenting the usual prisms, completed by two rhombohedra
at one or both ends, with subordinate trapezohedral planes. Some specimens
are curiously abnormal and distorted ; others have regularly arranged inclu-

sions of hematite or gothite. As associated minerals we find pyrite, liraonite

and other oxides of iron, calcite, apatite and mica. Smoky quartz is shown
from Sebastopol township, and the beautiful amethysts of Port Arthur are
well represented. The latter are often large and show a zonal structure with
varying depth of color. The growth by addition of n.aterial from without is Amethyst
exquisitely shown by specimens having a strongly colored inner pyramid chalcedony

enclosed in a paler shell, a crystal within a crystal. The splendid purplish ^""^ jasper.

violet is however seldom so uniform in distribution as to give stones fit for cut-

ting as gems. With the Port Arthur amethyst we find common quartz, calcite,

green fluorite, pyrite, galen land zincblende; some of the specimens making a
small cabinet of minerals in themselves. A little chalcedony and specimens
of jasper may be mentioned with the quartz No other oxides are included
in the crystallographic collection except a specimen of spinel in calcite from ^, .

Addington county. No examples are to be found in the collection, I believe,

of the black spinels, sometimes called Kaladar diamonds, which occur in

various townships in the eastern part of the Province as fine octahedral crys-

tals. None of our spinels are transparent enough to serve as gems.

Calcite, one of the commonest minerals, is of course represented by Calcite.

numerous specimens with varying forms and colors. Some examples show
the scalenohedral fofrms of dogtooth spar, others the prism ended by one or
more rhombohedra, while many specimens of cleavage rhombohedra are
shown. Some examples are almost ice clear, like Iceland spar, though none
that, I have seen are quite flawless enough for optical purposes. It is greatly

to be desired that some new deposit of spar perfect enough for Nicol's prisms
should be found to replace the failing stores from Iceland. The ordinary
white translucent calcite is commonest, but a singular green variety is shown,
and there are flesh-colored ones along with apatite from the phosphate regions.

As associated minerals we find among others quartz, amethyst, fluorite, pyrite

and galena. Few examples of other carbonates, such as dolomite or magne-
site, are mentioned in the catalogue, though both I believe occur in Ontario.

Rhodochrosite or manganese spar is shown from McKellar island, near
Port Arthur, and described as argentiferous.
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M:\ne;aue8e
a|>a.r.

Orthoclase
and microline.

Perthite.

Graphic
granite.

Labradorite.

Pyroxene.

Tremolite and
actinolite.

Sodalite.

Garnets,

Scapolites.

Wilsonite,

Vesuvianite.

Zircon,

Cyanite and
prehnite.

Turning to the silicates, we find the potash felspars well represented. Besidf s

large specimens of orthoclase with the characteristio rectangular cleavages and

tones of flesh color or purplish gray, there are many examples of microclin,

a triclinic form with a peculiar interwoven twin structure. Probably most of

the large rough surfaced crystals from Sebastopol township are of this species,

rather than orthoclase proper. There are several examples of green micro-

clin, better known as Amazon stone, though not of specially fine color or

crystalline form. One of the most beautiful minerals of the group is

perthite, so called from the town of that name from its having first been found

near there. It is really an intimate intergrowth of orthoclase or microclin

with albite, a variety of plagioclase or striated felspar. Some of the polished

specimens are of a very handsome deep flesh or orange red color, with yellow-

ish gleams like aventurine or sun stone. This mineral should make pretty

stones for sleeve links, brooches, etc.

Examples of graphic granite, an intergrowth of felspar with quartz, are

common in Ontario, but scarcely represented in the collection.

Of plagioclase proper few specimens are shown, a specimen of labradorite

being the only one I find mentioned in the catalogue.

Pyroxene, or augite, is a very common silicate in the phosphate region,

and is represented by numerous pale or dark green or black crystals, some of

them very large and fine.

Hornblende, or amphibole of the ordinary dark green kind, is not largely

represented, but its fibrous and acicular varieties, tremolite, which is gray or

white, and actinolite, which is pale green, are shown as groups of long

crystals or masses of radiating fibres. Some specimens might almcst be

described as asbestos, haviiig slender parallel fibres, which are unfortunately

brittle.

Sodalite is a rare silicate of a blue color like lapis lazuli. Specimens are

exhibited from Dungannon township, county of Hastings,

Garnets are very common in Ontario, and many specimens have found

their way to the collection. They are chiefly the common dark wine or pur-

plish red variety, almandine, but some rather fine examples of a yellow or

brown garnet, probably essonite or grossularite, are shown. It is doubtful if

any of our Ontario garnets are of gem value.

The scapolites of the apatite region are of interest. Some are crystals of

the usual form with primary and deutero prisms, pyramid and basal planes.

They are gray or greenish gray and have a weathered appearance. The variety

called wilsonite, which has a pretty rosy or pale purplish red hue, is found so

far as I am aware only in the Ottawa valley, where it occurs in large masses,

showing rectangular cleavage but not a definite crystal form. It received its

name from Dr. Wilson of Perth, its discoverer.

Vesuvianite comes from the Ottawa valley also, as brown crystals showing

prismatic and pyramidal forms, sometimes with bright polished planes.

The zircons of Ontario are justly celebrated for size and beauty. Their

crystals are frequently an inch square and have sharp, polished planes of a

square prism and three pyramids. Splendid examples of geniculated twins,

which are rarely found elsewhere, come from Sebastopol township. A very

good example is to be seen in the collection. The colors are various tones of

brown, wine color and reddish violet or lavender, and they often have a fine

fire and lustre, though rarely clear and uniform enough to be cut as gems.

These zircons are associated with felspar, hornblende, pyroxene and scapolite.

It is perhaps worthy of mention that many of our granites and other rocks

contain beautiful zircon crystals of microscopic size.

Cyanite is found as bluish blade-like crystals in the phosphate and other

regions.

Prehnite comes next in the list with a specimen from the north shore of

lake Superior.
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Tourmaliue is common in our rocks as the black variety, schorl. Speci-

mens in the exhibition show the usual triangular striated prisms with rhom-

bohedrj,! terminations showing heraimorphy. Oae specimen consists of slen-

der radiating dark gray prisms. None of our tourmalines are transparent

enough to furnish gem stones.

Among the most interesting Ontario minerals are the micas, which include Micas,

muscovite or potash mica, phlogopite or magnesium mica, and biotite or mag-

nesium iron mica. They all crystallize as prisms of the monoclinic system

with a nearly hexagonal outline, and have an exceedingly perfect basal cleav-

age, so that they may be split into elastic plates much thinner than a sheet of

paper. Muscovite specimens are comparatively few. They are much more
^j^^^^ ^.j^,

transparent than the other species and yellowish, or in one example green in

color. A specimen of yellowish muscovite contains innumerable brown or

sometimes red plates of some other mineral between its cleavage plates.

Phlogopite, the best represented species, forma one crystal weighing 400 lb., phiogopite.

and affords plates half a square yard in area. This mica is amber brown in

thin plates and dark brown or black in thicker specimens. Its use in stove

windows and as an insulator for electrical machinery make it a very valuable

product. Phlogopite occurs almpst regularly in association with apatite and

its accompanying minerals.

Serpentine belongs to the same group of minerals as mica, and though it

has been referred to under the ornamental stones the fibrous variety chryso-

tile, or asbestos, as it is generally called, may be mentioned here. This fibrous a u *

variety occurs as veins in massive serpentine, the fibres being really minute

prisms arranged across the vein. Their fineness and flexibility are the most

striking feature of the mineral, enabling them to be teased out and spun like

silk or cotton. The greater part of the world's supply of asbestos now comes

from the Province of Quebec, where the veins may be two or three inches

wide and of a beautiful green silky lustre. The specimens sent to the exhibit

from Marmora have not so pretty a color, but show veins almost an inch

wide and with every ai)pearance of good quality. If it should be found in

large quantities, Ontario may divide the market with Quebec and Italy.

Talc belongs to the same group of silicates, and forms pale green foliated rp^^,

masses with a pearly lustre and greasy feeling under the finger. Excellent

examples of talc are found in the cUlection, as well as of steatite or soapstone,.

an amorphous variety.

Kaolin comes next in order, examples of the pure white material having Kaolin.
been brought by Mr. Borron from the Missinaibi river, near the sea coast of

Ontario on Hudson bay. As pure white quartz sand is found in the same
region, porcelain may yet be manufactured and another Sevres rise on the

shores of Hudson bay.

The oitanites or sphenes of Ontario are celebrated in museums,, and excel- Titanite or

lent examples of all sizes up to portions of a 60 lb. crystal are to be found in sphen-

the collection. The smaller crystals are often beautifully perfect with brightly

lustrous planes. Some are twins. The colors are various tones of brown,

sometimes with a fine yellow gleam. They come mostly from the apatite

region and are associated with the same minerals.

Apatite is perhaps the best known mineral of the Ottawa valley, speci- Apitite.

mens of its enormous crystals being found in all the important museums of

the world. These crystals are not nearly so rich in planes as the small trans-

parent specimens from the Alps, having as a rule only the prism and

pyramid, though a deutero prism and the basal planes are sometimes added.

Crystals from calcite often show gleaming polished surfaces, but generally

have the edges rounded as though by melting or the action of a solvent. At
times calcite fills holes or forms pebble like inclusions in the crystals. The
color is usually some tone of sea green or brown, though deep flesh red, pur-

plish red and even black occur. The Canadian apatites are fluor-apati'es,
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Barite and

<3yp8uin.

containing about 3J per cent, fluorine. They are probably as pure phosphates
as exist in nature, containing from 70 to 95 per cent, phosphate of lime, but
the easily handled Florida phosphates form such serious rivals that compar-
atively little mining is now being done. Our apatite is associated usually

with calcite, often of a fine flesh color, greenish pyroxene, scapolite and wil-

sonite.

Of the sulphates, there i.re numerous specimens. Barite is shown as fine

tabular crystals, and as white masses, the latter from near Port Arthur.
Celestite, strontium sulphate, occurs in our Province as large, transparent

crystals from the limestone near Kingston, as deep salmon colored masses of

plate-like crysta's from the Credit valley, and as radiating masses of

prisms from Addington.

Gypsum occurs in southwestern Ontario, and also in the Moose river

region to the north as selenite in large cleavage sheets or as massive crystal-

line varieties.

In concluding this rapid survey of the crysta'lographic collection it is

worth while perhaps to note the absence of soue groups of minerals, such as

the minerals containing rare elements lound in the phosphate and pegmatite

veins of Norway, which in many respects are very like those of the Ottawa
valley. Do these minerals not occur in Ontario, or have they simply not

been carefully looked for ?

The absence of true gems from the list is rather surprising, tlicugh of

course the gathering of mere rarities and cuiiositi-s was not intended in

forming the collection

Turning up Kunz on Gems and Precious Stones, I find mention of twenty-

eight Ontario minerals that might be used as semi-precious stones, but none
of ferue gems. Beside those that have been referred to in the previous notes,

1 find corundum as red and blue crystals in limestone from Burg* ss, pale iireen

crystals of beryl from Rainy river, yellow tourmaline from Ross, agate from
Michipicoten island, epidote and green prehnite from lake Superior, the moon-
stone or albite with bluish opale.scence from Bathurst and Burleigh

;
pyrite,

scapolite, ilvaite, zonochlorite and thompsonite. The emerald, ruby, precious

opal and diamond seem not to occur in our Province.

Absence of

some groups.

Ni^TivE Metals and Ores.

All the important metals are found in Ontario, though not always in
"^^^^ appreciable amount. Tin has T believe hitherto been observed only in minute

quantities as cassiterite in connection with the platinum ore of the Vermilion
Bismuth and mine ; and bismuth chiefly in a few rare minerals or in specks of the native
an imony.

metal from Pierre Plat, lake Superior. Antimony too is rare, though stibnite

has been found in Marmora in Hastings, and Sheffield in Addington county.

Mr. Dewar's analysis of an obscure mineral from Barrie township shows 20
per cent of antimony.

Platinum exists in small quantities in the Vermilion mine as the arsenide,

sperrylite, but perhaps not in workable amounts Up to the present the

world's supply of platinum has come mostly as nuggets and dust from Russian

placer mines ; and as it is a valuable and costly metal, the discovrry of work-

able deposits of its ore would be of great interest. Sperrylite is a tin white

arsenide of platinum (pt Af'o ). apparently isomorphic with pyrite. It has a

brilliant metallic lustre, a hardness almost fqual to quartz and the high

specific gravity of 10.6. It contains besides platinum and arsenic traces of

rhodium, palladium, iron and antimony, with some oxide of tin, the latter pro-

bably an impurity. It occurs with gold ores, pyrite, chalcopyrite .ind

pyrrhotite.

Two of the commoner metals, zinc and lead, occur in Ur^e deposits in

Ontario, V)ut at prenent are not mined or only in saiall quantities Zinc is
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found chiefly if not wholly as the sulphide, sphalerite or zinc blende, on the

north shore of Lake Superioi-, in veins from 2 to 16 feet wide. Lead also is

found as the sulphide galena in several parts of the Province, and has been

mined north of Kingston and smelted at that city.

Manf;anese is found in pyrolusite, a specimen of which is in the collection.

The most valuable and yet the cheapest metal of all, iron, occurs in inexhaust- Manganese,

ible quantities in our Province, chiefly in the ores, magnetite, hematite and Iron ores,

limonite. Magnetite containing 65 per cent, iron with only traces of pulphur and

phosphorus, declared to be equal to the best Swedish ore, is found in Belmont, Magnetite.

Lavant and other townshi[>s toward the east of the Province, and also in the

west at the Atik-okan range. In Marmora a porous, weathered variety is a

strong natural magnet and readily attracts small pieces of iron. Its magnet-

ism has no doubt been induced by the earth's magnetism. Hematite, massive, Hematite.

specular, micaceous, etc , has been found of good quality at various points in

the Ottawa valley and west of Port Arthur. Limonite or bog ore occurs at
Lmionit=.

Snowdon and various other localities in the Province. It is the only metal-

liferous mineral of importance found in the southwest peninsula of Ontario.

Both hematite and limonite occur in ocherous varieties adapted to make
mineral paints of yellow, red and brown shades. Siderites and clay iron ores

do not appear to occur in Ontario in any large amount. It is greatly to be

regret t( d that at [present, with its immense stores of excellent ore, the Province

mines little or none and smelts no iron, although iron was smelted at Marmora

and other points in Ontario many years ago, and first class charcoal iron is

now being produced at Eadnor Forges in Quebec with no better ores or

fuel. The occurrence of metallic iron in very peculiar cjncretionary globules A rare

at St. Joseph's island, lake Huron, has been described by Dr. Ho tFoian. No °°^"^''''"^''-

similar occurrence is known in other parts of the world.

With the exception of argentiferous galena, the silver ores of Ontario are
g^p^^ ,,j.^g

chiefly from the Animikie rocks near Port Arthur. Native silver occurs

sometimes in large quantities in the mines about Port Arthur, and very hand-

some specimens have reached the collection, including white or yellowish

plates and wire associated with white quartz, amethyst, purple fluorite,

calcite, barite and such metallic minerals as argentite, blende, galena, pyrite

and chalcopyrite. Fine octahedral crystals of silver have been obtained near

Port Arthur. Argentite or silver ^dance,the black sulphide, occurs as commonly Argentite.

as silver itself and in much the same forms, plates, wire, and also as apparently

amorphous masses. I am not aware that crystals have ever been observed

in Canada. A specimen of animikite, a compound of antimony and silver Animikite
(Agg sb), associ ited with manganese spar, comes from the famous Silver Islet Macfarlanite

mine. The other two little known related minerals, macfarlanite and huntilite and Huntilite.

(a silver arsenide) from the same mine are not mentioned in the catalogue. The
curious mineral from Barrie township in Frontenac county, analysed by Mr. Carrie

Dewar and found to contain among other things 1 per cent, of silver and over mineral.

40 per cent, of copper, may be mentioned here. Whether it is a mixture of

minerals or a definite compound deserving a name for itself one can hardly

say at present.

Native gold, which is of course the most important source of the metal, q^i^ qj.^^^

is quite widely spread, especially in the Huronian rocks of the Province.

Specimens associated in the usual way with quartz, oxides of iron and pyrite

are found at many points, especially in the Madoc and Marmora region, the

Sudbury legion and Lake-of the-Woods. Curious specimens of gold

without quartz in green chloritic or hornblendic schist come from lake Wah-
napitae. A very refractory ore of gold, arsenopyrite or mispickel, once mined

in large quantities near Deloro, is well lepresented in the colleccion, and thtre

is a specimen of a rare telluride ore, sylvanite (au Ag xe sb pb), from the

Huronian mine, Moss township, west of Port Arthur. About the only mine

in regular operation in' the Province seems to be the Belmont mine, worked
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by the South African Mining Company near Marmora, though one hears of
the Sultana and other mines on Lake-of-the-Woods, of the Ophir mine in

Galbraith township, the Vermilion and other mines that promise more or
less well. It is rather surprising to find no placer mining region in the
Province, though perhaps all deposits of this sort were swept away or buried
by the ice of the glacial epoch.

Copper ores. Copper ores are widely found in the Huronian and immediately overlying
rocks, including considerable quantities of native copper in irregular masses
and plates associated with calcite, prehnite and laumontite. This native

copper from Mamainse and other points north of lake Superior is precisely

like specimens from the famous Michigan copper mining region to the south.

Native silver is sometimes found welded to the copjer but not alloyed with
it, which proves that the metals were deposited fiom solutions and not in a.

state of fusion. The commonest copper mineral is chalcopyrite or copper
pyrites, which is found in great quantities with pyrrhotite in the nickel

region. Other sulphides represented in the collection are erubescite or bor-

nite, well known for its peacock colors, and chalcocite or copperglance. The
carbonates, malachite which is green and azrrite which is blue, occur only spar-

ingly. Cuprite, the red oxide (CU2 0), appeal s associated with some specimens of

native copper as small but brilliant crystals. At the present time none of

these ores are being worked except incidentally in the production of nickel.

A large part of the world's supply of nickel is now produced in the
Sudbury region, the only rival which Ontario has in this respect

being the French colony of New Caledonia in Australasia. On this

account the nickel oies of the Province have a special interest. Pyrrho-
tite, a bronz"-colored magnetic sulphide of iron (Fee S7 or Pen sn + l)

is by all means the most important of these ores, though it contains

only two or three or at most a few per cent, of the metal, since it is f jund in

>normous masses. This ore seems regularly connected with eruptions of

diorite, diabase or gabbio in or beside Huronian rocks. It is not limited to

the Sudbury region, since specimens come from near Rat Portage also.

Analysis of Sudbury pyrrhotites prove them to be on the whole much richer

in nickel than the same mineral from other parts of the world. So far as I am
aware, no crystals of the mineral have been found in Ontario, although it is

presenc in isuch vast deposits. In other regions tabular hexagonal crystals

have been found as a rarity. Comparatively few nickel minerals proper
occur in the Sudbury region, niccolite, gersdorffite and three newly-discovered

minerals appearing to complete the list. Millerite was reported from the

region, but the mineral was probably incorrectly named, since it formed only

crystalline masses with a taliular cleavage, quite unlike the slender brass-

yellow needles and radiating structures found in millerite from other parts,

of the world. The specimens which I have seen are probably folgerite.

Gersdorffite, a sulpharsenide of nickel (Ni as s), occurs as silver white or

steel gray octahedra in niccolite and pyrrhotite from the Gersdorffite mine not

far from Sudbury. It is very rich in nickel, but its amount is insignificant.

Niccolite, sometimes spelt nickelite or nickeline, the arsenide (N'i as) is

pale copper red in color when untarnished, and the richest ore of nickel

found in our region (43.9 per cent.) It occurs with the previous minerals at

the Gersdoiffite mine. Three interesting new minerals have been described

within the past year by Dr. Stephen Emmens, president of the Emmens
Metal Co., of Youngwood, Pennsylvania. Folgerite (formerly called millerite)

is a sulphide of iron and nickel (nI Fe So ), light bronze yellow, massive, with

a platy structure, non-magnetic. The specimens come from the Worihington
mine and form a very rich ore of nickel (Ni 31.45 per cent ) Biueite

Blueite
(named for the efficient Director of the Ontario Bureau of Mines) is pale

olive gray inclining to bionze in color and non magnetic. It is probably a
mixture of nickel and iron bisulphides (Ni S2 Fe S2 ) with 3.7 per cent, nickel.

SerEdoiffite.

Niccolite.
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Whartonite is bronze yellow and cellular in structure, only partly mag-

netic, and contains 5./H) per cent, nickel with the formula Ni P2 'J'e S2

.

It is possibly not an independent mineral, but a mixture. It is rather

singular that none of the green silicate ores of nickel such as garnierite,

the chief ore in New Caledonia, or genthite, formerly an important

ore in the United States, have been found in any amount in Ontario, though

the latter occurs on Michipicoten island. Another point worthy of remark is

the very small proportion of cobalt found in our nickel ores, usually only a

trace, while in Europe cobalt ores almost regularly accompany those of nickel.

F cs s I L F c E L s.

A brief reference should be made to the fossil fuels displayed in the collec-

tion, though these are comparatively unimportant. They include peat ^^^*' '^K^it*

and lignite. The last is a woody brown coal like some mined in leum

Europe. If large seams of it are proved to exist in the Moose river region

the fuel question for that part of the Province is solved, but as it is found only

in superficial deposits widespread beds are scarcely to be looked for. Our
supply of petroleum is confined chiefly to the county of Lambton, though it

is also found in the county of Kent.

^ A M U S EC M OF Mi NE R ALS.

j
I have counted about 70 distinct species of minerals represented in the Species

exdettent collection sent to Chicago. In my reading I have found about 150 represented in

minerals referred to from Ontario localities, some 70 or 80 of which are not ' collectiou.

in the collection. Many of these have been found only in minute quantities,

and none are of any economic importance, ao that the collection represents

very fairly and fully the mineral resources of the Province, and will undoubtedly

do much good by calling the attention of the world to our undeveloped wealth.

The Chicago exhibit on its return should be placed in some convenient
j ^jQj.fance of

building in Toronto as the foundation of a Provincial collection worthy of a Provincial

such a territory as ours. To it should be added from time to time new spe- museum,

cimens, till all the Ontario minerals are well represented in it.

A good set of foreign minerals should be arranged in the same museum for

comparison, and the whole should be open at suitable times to the public so

that our own people may learn what a heritage they have and be willing to

spend money in developing Canadian mines instead of Mexican 011^?^
An appendix has been prepared giving a list of all the species^oTminerals

referred to in the literature of the subject as far as examined in the prepar-

ation of this paper. A few doubtful ones have an interrogation point after

them, and a few others aie rather synonyms than distinct species. The
authorities referred to in pieparing the list have been chiefly the Geological

Survey reports, especially Dr. Hoffmann's list, and Prof. Chapman's works.

List of Miner.als Found in Ontario.
Actinolite. Asphaltum, Lambton Co.

Agate, Michipicoten, Thunder bay. Augite.

Albite. Aventurine.

Allanite, Hollovy lake, S. Muskoka river. Axinite, boulder, Prescott Co.

Ahnandite. Azurite, Batchawana bay and Prince's mine.

Amazon stone, Sebastopol. Barite, McKellar island.

Amethyst, lake Superior. Beryl, Rainy lake.

Amphibole=Homblende. Biotite.

Analcite, north ahore lake Superior. Bismuth, native, Hastings Co., etc.

Animikite, Silver Islet. Bismuthinite.

A.nthraxolite, lake Superior. Bismutite.

Apatite. Blueite.

Apopbyllite. Bog iron ore.

Argentite. Bomite, lake Huron.
Aragonite, lake Superior. Bournonite, Marmora and Darling.

Arsenopyrite, Marmora. Cacoxenite, near Brockville.

Asbestos (also mountain cork and leather) a Calcite, Lanark, etc.

variety of hornblende, Beaver mine, etc. Cassiterite, Vermilion mine.
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^Minerals
found in

Ontario.

Celeatite, Kingston, Credit Valley.

Chalcedony, lake Superior.

Chalcopjrite.

Chert.

Chlorite.

Chondrodite, Leeds Co.

Chrysocolla, lake Superior.

Chrysotile.

Copper, native, Mamainse.
Coracite, Mamainse (pitchblende partly

altered to gummite).

Corundum, light blue and rose red. Burgess.

Cuprite.

Cyanite.

Datolite, Lacy mine, Loughboro'.

Diallage.

Di(<pside.

Dog-tooth spar.

Dolomite, Niagara.

Domeykite, Michipicoten island.

Eleolite, drift.

Epidote, Mamainse.

Epgomite, Marmora.
Erythrite, Prince's mine, lake Superior.

Essonite ?

Fluorite, lake Superior.

Folgerite.

Galena.

Garnet.

Genthite, Michipicoten.

Gold, native.

Graphite.

Gypsum.
Halite.

Hematite.

Hornblende.

Humboldtine, Kettle Point on black shales,

Huntilite ?

Huronite (altered anorthite) n«ar Sudbury.

Hypersthene.

Iceland spar, St. Ignace l!sland,lake Superior.

Ilmenite ?

llvaite ? Ottawa.

Iron ocher. Grey Co., Simcoe Co., etc.

Isarite, part of black magnetic sands.

Jasper.

Kalmite, near Kaministiquia.

Kaolinite.

Labradorite, lake Huron.

Laumontite, nortli shore of lake Superior.

Lead, native, Kaministiquia.

Lepidomelane, Marmora.

Lignite.

Limonite.
M acfarlanite ? Silver Islet.

Magnetite.
Malachite.
Malacolite or Diopside.
Marcasite.
Martite, Bass lake.

Melanite.
Melanterite, lake Superior and Hastings.
Meneghinite, Marble lake, Frontenac.
Meteoric iron, Madoc.
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Microclin.

Millerite ? ,

Molybdenite, Ross.

Molybdite, Ross.

Morenosite, Wallace mine, lake Huron.
Muscovite.

Niccolite, Michipicoten and Sudbury.

Oligoclase, Lanark.

Orthoclase.

Pargasite. Renfrew Co.

Pearl 8par=Dolomite, in cavities and geodes

Niagara formation,

Pectolite, Thunder bay,

Peristerite or albite, Bathurst.

Perth ite. North Burgess,

Petalite, Toronto (boulder).

Petroleum.

Phlogopite.

Pitchstone, Michipicoten.

Polydymite, Sudbury.

Prehnite, lake Superior.

Pyrallolite, Ramsay and Rawdun.
Pyrite.

Pyrolusite.

Pyroxene.

Pyrrhotite.

Quartz.

Raphilite.

Rhodochrosite.

Rutile, Madoc.

Sahlite ?

Scapolite.

Selenite.

Serpentine,

Siderite, lake Superior.

Silver, native.

Smaltite, McKim.
Soapstone.

Sodalite.

Sperrylite.

Sphalerite,

Spinel.

Spodumene, boulder near Perth,

Stibnite, Marmora, etc,

Stilbite ?

Sulphur, native, Clinton.

Sylvanite, lake Superior,

Talc,

Tetrahedrite?

Thompsonite (zeolite, Chap.) Mamainse.

Titauite.

Tourmaline.

Tremolite,

Uracouite, Madoc and Snowdonon iron ores.

Vesuvianite.W ernerite =Sc»polite,
Whartonite,
Wilsonite.
Witherite, Twin Cities mine, lake Superior.

Wolframite, gneiss boulder, lake Couchich-
ing.

WoUastonite, North Burgess, etc.

Zircon.
Zonochlorite, Nipigon bay.
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XV.

THE UTILIZATION OF PEAT.

The interest which was noted in the Report of the Bureau for 1891 as hav-

ing arisen on the question of a possible supply of cheap and efficient peat fuel

for Ontario, has been maintained throughout the past year. In the absence
rest in the

of coal the circumstances of the Province are such as to require that all avail- subject.

able information should be obtained on the subject, and all the light derivable

from the experience of other countries cast upon it, in the hope that such a

supply may be forthcoming. Prospects are held out that a manufactured peat

-fuel will be placed on the market during the present year at a price which will

-enable it to compete successfully with coal, and it may be that a solution ot

the problem which has been a perplexing one to experimenters is at hand.

The tacts given below as to the use of peat at the present moment in various

countries of continental Europe encourage the hope that some method may be

adopted here by means of which our extensive peat bogs may be made to serve

as useful a purpose as those of Germany, Holland or Sweden. The differ-

ence between the cost of labor in Germany or Sweden and Ontario, though Production in

considerable, is not, it would seem, so great as to make it impossible to pro-
Holhind^and

duce an article of similar quality here at a comparatively small advance in Sweden.

price In Sweden the cost of producing well-made turf for fuel is placed at

$1.04 to SI.30 per ton according to price of labor, this being the principal

item of cost. Making the necessary additions for other charges and for the

higher price of labor in Ontario, there would appear to be still considerable
^* ^ . .

margin left for profitable production at a selling price much below that of Auction.

coal. In Germany the average rate of wages paid to men at the Government

peat works on the Carolinenhorst moor is said to be $1 to $1.12 per day—

a

rate inferior, but not markedly so, to wages paid for corresponding work in

Ontario. Yet the peat produced there is sold in competition with the plenti-

ful supplies of coal raised from the coal pits of Germany itself, while in On-

tario such competition would be with coal burdened with freight charges for

a carriage of hundreds of miles, besides the customs duty. National habits

and customs may count for something, but adherence to old established ways

will hardly of itself explain the vigorous survival of the peat industry in

Europe, and when the thritty Dutch, Germans and Swedes find it to their

advantage to burn peat instead of wood or coal, it is worth while for the

people of Ontario to consider whether or not they cannot replace some of the

imported coal used in their stoves and furnaces with a product of their own
neglected peat bogs.

At a meeting of the General Mining Association of Quebec held at Mon-
treal on Friday, 7th April, 1893, the subject of peat was under discussion, two

p^^^^ j^^^j ^j^,

papers being read, one by Dr. R. W. Ells, ll.d., of the Geological Survey ot cussed by the

Oanada, and the other bv Thomas W. Gibson of this Bureau, both of which Mining As-

are here reproduced. Dr. Ells' interesting paper deals with peat and its pro-
(^ue^ec.

ducts, while Mr. Gibson's, it will be observed, treats of peat as a fuel only.

THE PEAT INDUSTRY IN CANADA.
By R. W. Elk, ll.d., of the Geological Survey of Canada, Ottawa.

The importance of the peat deposits which are found in all the Provinces

of Canada has long been recognized, and a number of attempts have been

made from time to time to turn them to profitable account. Some of these

have for a brief period given fairly satisfactory results, but all have owing to

arious causes gradually been abandoned. At present however there appears
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to be a growing interest in the question of their utilization, and ic is to be
hoped that profiting by the mistakes and experience of the pioneers in the

industry some more practical scheme than has yet been in operation may be

devised, so that the manufacture of peat either for fuel or other purposes may be
placed on a paying basis.

Interkst of Ontario and Quebec in Peat.

This industry has a more important bearing upon the Provinces of Ontario

and Quebec from the fact that while the inhabitants are here largely engaged

in manufacturing pursuits rf quirinsj a large supply of fuel, it has long been a

settled question that in neither of these Provinces can any natural supply of

coal be expected. In Ontario this lack of coal for fuel may be to a certain

extent met by the use of crude petroleum burned in properly constructed

grates, and the experiments already instituted in that direction have shown
that for heating and the generation of steam this substance possesses very

many admirable qualities. In Quebec however this source of supply appears

to be unavailable in so far at least as the researches in the Gaspe district^

which may be regarded a.s our only oil held, have proceeded. Natural gas has

also of late years entered the field as a possible competitor in the matter of

fuel, more particularly in the Province of Ontario, though wells giving a
limited flow of gas have also been bored at different points in the St. Law-

rence area east and north of Montreal. This source of supply however does

not meet the requirements of the case as satisfactorily as could be desired,

owing doubtless to some extent to uncertainty as to its persistence, and also

to the fact that it is unsuited to many purposes requiring a solid fuel. The
fact also that the nearest available sources of coal fuel in eastern Canada are-

situated in the Province of Nova Scotia, the nearest of which to Montreal

is about 700 miles by rail, while the great areas of Pictou and Cape

Breton are still more remote, must also be carefully considered in the discus-

sion of such a question as the utilization of the peat deposits near home. True

it is that the adjacent Province of New Brunswick has a very considerable

development of carboniferous rocks, and has been quoted by many as a great

source of future supply of mineral fuel ; but from a careful examination of that

country it must be remarked that owing to the thinness of the coal seams,

rarely more than twenty to twenty-two inches, and the peculiar soft character

of the coal itself which unfits it for much handling, as also for other purposes

for which a good coal is now required, the utilization of this fuel must be to a

very large extent merely local. The other remaining sources of supply, more

especially for Quebec, are the distant coal fields of the British islands, h\m
which during a certain portion of the year fuel can be cheap'y brought at a

low rate of freight, so cheaply in fact as to enter into close competition with

the output of the Nova Scotia mines, and the deposits in the United States

from which, owing also to canal tran.'-portation, fuel can be laid down at cer-

tain seasons almost as cheaply as from the lower Province. Still the fact

remains that freight rates, both from Nova Scotia and the Pennsylvania fields^

are such as to make the price of coal fuel laid down in the manufacturing cities

of Ontario and Quebec so high that many of the manufacturing and mining

industries in both these Provinces are seriously hampered owing to the com-

paratively great expense involved in keeping our steam engines in motion and

in producing the power necessary to successfully and cheaply carry on the

various industries of the country.

Features of a Peat Industry.

The value of the peat deposits must however after all be merely a com-

parative one. If it can be conclusively shown that a peat fuel can be pro-

duced possessing let us say 100 heat units, and placed in the markets of

Ontario and Quebec at a well defined less rate as regards cost than 100 heat

units of coal, taking the coals of Nova Scotia and the United States in ordi
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nary use as the standard, then it should be apparent that our peit deposits

are worthy of attention as an important factor among the manufacturing or

power producing agents of the day. To do this however we must first of all

<:onsider several very important features of the industry, such as the extent

of our peat deposits, the calorific power of well prepared peat fuel, the con-

venience of handling and the advantages it possesses, if any, over the fuel at

present at our disposal, and in addition to this, and this is an especially

important item, the cost of its manufacture.

In the utilization of our peat bogs we must bear in mind the fact that

other phases of the question possess an equal if not even a greater present Its value for

economic value than that of fuel supply. For instance the question of the f^^"^^'"^ P"*"'

application of peat to sanitary purp^^ses for the reception and economic dis-

position of the sewage of our large cities is now being largely considered, and
it has been ascertained that in this respect no substance yet known possesses

presumably greater or more valuable properties than the produce of our peat

bogs, so long regarded as practically valueless. Further, a comparatively new
industry has come into prominence in connection with these deposits, which
in Holland and elsewhere has already reached a very extensive development,

and which should also permit handsome returns on capital in this country,

viz., the manufacture of moss litter. This material from its great absorbent

prop'^rties has been found to surpass all other substances in the utilization of ^°^ for litter,

stable waste, and for promoting the comfort and cleanliness and as a conse-

quence the health of all animals there kept. 80 great is the importance of

this industry, as yet comparatively unknown in Canada, that the peat bogs of

Holland are now supplying the markets of London and New York with this

prepared moss litter, with a demand apparently unlimited and at a price

quoted in the London market of 21 to 26 shillings per ton according to quality,

which should furnish highly remunerative results.

Peat Deposits of n t .^ k i o and Quebec.

In the Rf^port of the Geological Survey for 184.5-46 attention was directed ga*tLns"by^the
to the Canadian peat deposits, and the results of the investigation in this sub- Geological

ject of Dr. T. Sterrj^ Hunt appeared in subsequent reports. Among these of Purvey,

special importance are the articles in the Geology of Canada, 1863, and in

the report of 1866. In the pamphlet prepared for the Paris Exhibition, 1878,

further information is presented, more particularly relating to the trials Working the

carried on with the deposits east of St. John's in connection with the Hodges P^*'- "o^^oi

process, and at St. Hubert in the county of Chambly, at which places very

extensive bogs of excellent peat occur. A very considerable quantity of pre-

pared fuel was produced at theee places, aggregating in 1875 about 13,000
tons in all, a small amount being used for domestic purposes, while the rest

was employed by the Grand Trunk Railway for their locomotives. Changes
in the compary however appear to have acted unfavorably as to the con-

tinuance of this industry, and since that date but little has been done in this

direction. A small quantity of prepared peat was also produced about the

same time near Pc. L'^wis in the county of Hantingdoa, a^ well as at New-
tonville near Port Hope, in Ontario Unfortunately no reliable data as to

the cost of manufacture at either of these places are at hand, and no subse-

quent development appears to have taken place.

While the peat deposits of Quebec and Ontario are known to be very
^'xtensive, the greater part of these have hitherto remained untried. Among
the b'^st known may be mentioned for the latter Province the vicinity of the

Oaledonia Springs, lying to the south of the Ottawa in the township of

Caledonia, county of Prescott, and certain bogs in Clarence, Cumberland and
Oloucester, the latter in the county of Carleton. Of these the nearest the Bogs of

city of Ottawa is the Mer Bleue, which consists of two long peat bogs, sepa-
olitar/o

rated by a narrow ridge of higher land and comprising in the two an area of
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not far from 5,000 acres. These bogs were sounded by Mr. James Richard-

son of the Geological Survey staff and shown to have a depth in places of

over twenty feet, the depth elsewhere ranging from tive to fifteen feet. Three
other large areas from 1,000 to 3,000 acres each occur in the townships of

Nepean and Gouldburn adjoining, while other extensive bogs occur in Huntley
and Westmeath. The depth of peat in these deposits varies from eight to

over fifteen feet Further south in the direction of Cornwall bogs are found
in Osnabruck, Roxburgh and Finch, so that it is easily seen that a practi-

cally inexhaustible supply of material is found in the almost immediate
and of western vicinity of the Ottawa and St. Lawrence and in close proximity to the leading
Ontario. manufacturing centres. In western Ontario also peat bogs have been noted

at many points, as in the vicinity of the Welland canal, and near lake St.

Clair, as also in the counties of Simcoe and York, and farther west along the

line of the Canadian Pacific Railway north of lake Superior, as well as on
the route between that lake and Winnipeg.

Inexhaustible supplies also occur in the Province of Quebec, as in Chambly^
St. Hubert and in St. Brigide, where works have already been in operation.

On the line of railway from Arthabaska to the St. Lawrence, opposite Three
Extensive River.s at Bulstrode, a bog was also formerly worked quite extensively, the

beo^'"
'^^^^ product as air-dried peat being used on the Grand Trunk railway, as also in

Huntingdon, Champlain, Lacolle and Sherrington, where a very thick deposit

of excellent peat particularly worthy of notice is found. East of Valleyfield

also and in St. Dominique extensive deposits occur : while on the north side

of the St. Lawrence they are known in the townships of Grenville, Harring-

ton, Mille [sles, St. Anne de Plaines, St. Sulpice, and Lavaltrie and St.

Maurice. On the lower St. Lawrence peat bogs are found at River Ouelle^

Isle VertP, Daquam, Matane, Macnider and other places ; while on the

island of Anticosti an immense bog estimated at nearly 200 square miles in

extent occurs on the southwest coast, much of which is reported of excellent

quality. From this brief enumeration of a few localities it is easily seen that

the quantity of this possible fuel in Quebec is also pr .ctically unlimited.

Origin of Pkat Bogs.

How bogs are Peat bogs are all of vegetable growth, consisting for the most part of the
ormea. decomposed remains of plants and mosses, chietly of the genus sphignum,

which have apparently tilled up the basins of shallow lakes. The deposits

are frequently underlaid by a layer of shell marl, which has constituted the

original like bottom. The peat bog frequently carries a growth of trees,

often of tamarac in a stunted condition, with various heath plants, which by
the decay both of their stems and rootlets help to swell the organic con-

Three classes
stituents of the mass. In bogs of a good depth the peat may be divided

of peat. into three classes, viz : (1) the green living and growing surface, (2) the

intermediate zone in which the remains of the plants are well d- tined, bu
which is capable of furnishing an excellent peat for certain purposes, and (3)

the lower and fully digested material in which traces of organic life are com-

paratively rare, which possesses a rich black or broA'U color, and when tree

from inorganic matter furnishes a fuel of very excellent quality.

Character of In character also peat varies somewhat owing to the nature of the under-
ptat. lying rocks. Thus moss peats are generally found on rocks neaily free from

lime, such as granite or other strata rich in silica, while grassy or sedgy peats

are more frequently found in calcareous districts. In the ripest or most

thoroughly formed peat the decomposition of the organic matter has reached

the last stage, the result being a dark brown or black homogeneous mass, com-

paratively dense and heavy. This when moist is tirm, sticky and coherent

like clay, and can be readily cut and moulded into any shape, and when dried

it is hard, having on cut or burnished surfaces a lustre like pitch or wax.
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Development of Peat Bogs.

In the development or exploitation of a peat bog for fuel it will apparently Best peat

be advisable to make use of that portion which is freest from organic remains, |ou°d i° the

viz., that which occupies the lowest of the third strata just described, and in

former experiments upon the large scale possibly it may be found that some
ai the lack of success which attended these efforts was due to the attempt to

utilize an inferior portion rather than that most adapted to the manufacture

of the best fuel. In this connection it may be wise to consider also that it is Upper portioa

possible now to utilize the upper portion of the bog as well in the prepara- ^^^"'^l^t
^^'

tion of the moss litter, though the only attempt to develop this industrry in

Canada so far as I can learn has been in New Brunswick. There several years

ago operations were begun on a peat bog about fifteen miles west of St. John, at

a place called Musquash. The promoters were capitalists from St. John and
St. Stephen, and a brief account of their operations will be found in the report

of the Geological Survey, 1889, by Mr. R. Chalmers. No attempt however
was made to manufacture a peat fuel, owing presumably to the facilities

possessed in this place for obtaining bituminous coal from the adjoining

province of Nova Scotia, the freight from the mines in Cumberland county

being low. In order to show however what has been attempted in this

direction, I may here quote a brief extract from the report just referred to.

"This article, moss litter, is used in stables as bedding for horses, etc., and Utiliz'ng

owners of studs in the principal cities of the United States have been looking ^?w Bmns-

for a material of this kind prepared from the peat found on this side of the
ijtter.^'^^

Atlantic. What they require is a spongy moss, sufficiently light and porous

to be an absorbent of the liquids and ammonia which collect in stables, and
which after being used in this way would make a fertilizer for gardens, etc.

The company having purchased the bog at Mupquash are now, 1889, erecing

buildings and machinery there for the preparation of the article. They claim

that the peat moss found in this locality is well adapted for the purpose

intended, and is equally as good as the German moss litter. Hitherto a large

amount of time and capital has been spent by the Musquash company in

experimenting and testing the suitability of the different grades of peat or

boggy material obtained here for the purpose in view, and it has been found

that what is about half decayed, i.e., sufficiently so t" be changed to a dark

color and rendered somewhat short in the fibre without being absolutely

brittle, is the best. This kind of peat is not found in the upper or living

part, nor yet in the deep-lying rotted material, but between the two, where
the mosses and rootlets are partially decomposed and the fibres strong enough
to prevent the mass from crumbling to pieces. The chief process in its

preparation is that of depriving it of the water, of which it contains from
ninety to ninety-five per cent. This is effected partially in the pit by a

machine called a plunger. The moss is then brought by tramways into a

building and subjected to great pressure by passing between heavy rollers,

and lastly the residual moisture is driven off by evaporation, after which it is

packed into bales for shipment."

In the attempt to manufacture a compressed peat fuel of the first quality,

or even an air-dried product, it would be well therefore to take into careful

consideration the question of utilizing this second layer of say four to five

feet for the purpose just mentioned, since it should if properly managed
prove equally a source of profit as the manufacture of the fuel itse'f, while it

would enable that portion of the bog best adapted for the latter purpose to be

more readily and economically operated.

Two great drawbacks have hitherto been found in regard to the utilization objects to be
of peat as fuel on a commercial scale, viz., the great bulk of the air-dried aimed at in

variety, thus requirine great storage facilities as well as excessive charges for ^»-® P"^^?^^'

*

•" ,/ ° ^. , i-i -11 -i-ii-- ation or peat-
transport, and the contained water, which even in the best air-dried qualities for fuel,

reaches 18 to 20 per cent. This contained water mu.st of course greatly

199



56 Victoria. Sessional Papers (No. 85) A. 1^3

and difficulties

to be over-
come.

Quality of the
raw material
an important
consideration

.

diminish the calorific value of the fuel, and it is the practical impossibility

hitherto experienced of reducing this treat percentage of contained moisture

without very considerable expense which has apparently interfered with the

successful economic use of the fuel in our manufactories and locomotives. In
the matter of contained water air dried peat ranks on a par with the best

qualities of air-dried wood, but possesses this disadvantage that it contains a

much greater quantity of ash, and also has a marked tendency to absorb

moisture very readily, a feature which it is apparently very difficult to guard
against. In the digging of peat also the precaution must also be taken to

provide against the action of frost, since if frozen when wet its coherence is

destroyed and it becomes useless as an air-dried fuel.

It is evident from a careful examination of the tests already made of our
peat deposits that the objections already mentioned in regard to the air-dried

product practically exclude it from the market unless for purely local con-

sumption, and the future course of the industry as regards the fuel question

must be along the lines of producing cheaply a thoroughly good compressed
article.

In this connection due care must first of all, as already suggested, be paid

to the quality of the raw material used. For while simple pressure will

reduce the peat to a much smaller bulk, if the material is originally light and
porous its natural elasticity will tend when once the pressure is removed to

restore it to its normal condition. It has also been found in practice hitherto

that the machines employed, no doubt in some cases owing to a lack of proper

preparation of the raw material before subjecting it to pressure, have failed

to thoroughly remove the contained water ; and this has of necessity, if a

drier article is required, to be removed by the application of artificial heat at

M considerably increased expense, the value of the fuel however being found
to be greatly increased by this action.

As regards the specific gravity of the peat, this depends principally upon
its position in the bog, and when uncompressed ranges from .25 to .9. In

deep bogs a first-class peat of dark blackish or brown color and earthy frac-

ture should have a gravity of .6 to .65. In carbon contents it ranges from 51

to 63 per cent, of the organic matter, its qualit}' being due to its density and
ripeness. From a series of experiments conducted by Prof. Johnson of the

Yale Scientific School, it would appear that weight for weight the ordinary

qualities of peat do not differ very greatly from wood for heating purposes.

By compression its heating properties are very greatly increased. Thus it

was found that while a good peat cut and air dried had a heating value of

.80, the same condensed and containing 10 per cent, of water had a value of

1.48, and made into peat charcoal the value was increased to 1.73. Compared
with wood, this value was found to range from .50 for poplar to 1.18 for sum-
mer oak. As compared with anthracite, tests made by the Water Depart-
ment of Brooklyn showed the ratio of peat to this fuel to be as 1 to 2.25, and
a table prepared by Prof. Johnson showing the comparative composition and
gravity of peat, wood and anthracite is as follows

:

Comparative
alue as a
fuel.
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to the novelty of the process and through the agency of certain parties inter-

ested in keeping up the price of wood its use for this purpose was discoiuraged.

Coke from simply air-dried peat is found to be too tender for use in the blast

furnace, but that from compressed peat was regarded as equally as good for

this purpose as that from bituminous coal. The results of its use in the blast

furnace are however conflicting as regards its value, this probably being due
"to differences in the quality of the coke employed. From a number of trials Tests in

made in Ireland it was held that the quality of peat coke was equal to that Ireland

-of gas coke, while the total cost according to Vignales' process, in which the

•carbonization was effec';ed by means of superheated steam, was about two
dollars per ton (8s. 4d.) with the price of the raw peat at four shillings.

Three tons of peat were required to produce a ton of coke, the expense being

reduced very considerably by the utilization of the bye-products such as wax,
tar, gas, etc.

Probably in no country has the manufacture of peat fuel and charcoal and in

heen more sucijessfuUy carried on than in France, and in the earlier reports of France,

the Survey some valuable information will be found as the result of the study of

the industry by Dr. T. Sterry Hunt at the time of the French exhibition in

1855. Among those who have brought the industry to to a high pitch of per- Bmghat's
fection may be mentioned Mons. Brughat, and a few extracts from a short analyses.

pamphlet of his on the subject may here be given. After summing up the

various analyses of peat, wood, coal and charcoal he says the calorific power
of compressed peat made according to the Ohalleton process as compared with
•wood and coal is in round numbers as follows :

Compressed peat, varying in value according to process of manu-
l

facture and containing 10 per cent, of water, from 3 to 4
Peat charcoal 4^ to 5
Bituminous coal, fir.?t quality 5
Anthracite 9i
Wood charcoal 1 to l|
Wood containing 25 per cent, water 5 to ij

In a special report by Dr. Harrington of McGill University, prepared in

1871 in connection with the peat deposits of the Province of Prince Edward
^r^^gamne-

island, assays were made of several of the peat fuels prepared from the bogs ton of Quebec
«ast of Montreal. The samples are from air-dried material and the assays are peats.

as follows :
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power to cost being very considerably lower than that obtained either from

the use of bituminous coal or even wood. This would show conclusively that

the quality of the peat employed was far from being what it should be

judging from the table just quoted, containing presumably an excess of water

greater than should be found even in a first-class air-dried peat. It is prob-

able this peat was obtained from a portion of the bog not representing the

best quality for fuel purposes, and thus shows that in the attempt to place

this industry on a thoroughly satisfactory commercial basis great care must
be exercised in the selection of the raw material. As Brughat has pointed

out, repeated failures attended the attempts in this direction for some years

both in France and Germany, and it has been only by a careful study of all the

conditions not only as regards the material itself but the methods of manu-
facture that he claimed the success which he has at last attained. It seems

difficult to realize the statements as to profit given by Brughat as stated in

the report of the Ontario Bureau, but the claim he makes that one and a

quarter tons of peat coal are equal to one ton of the best English coal for

ordinary steam purposes, and for domestic purposes under proper condi-

tions of draft and grate construction the value is equal ton for ton, deserves

a careful consideration of the methods by which these results may be obtained

by those interested in the furtherance of the industry in Canada. With coal

selling at $3 50 to $4 per ton, which may fairly be assumed as the price paid

in Quebec and Ontario in many places for even Xova Scotia slack for boiler

use, a compressed peat capable of production at half that price should be

profitably employed, while for house purposes where the price of bituminous

coal reaches .$6 and even in Ottawa $8 per ton, a first-class peat fuel

should return very handsome profits to the producer.

The great extent and apparent value of the peat deposits in this country,

together with the very large present consumption of coal and the high prices

paid therefor, would appear to warrant the most exhaustive series of experi-

ments tending to solve satisfactorily the economic aspect of the question not

only in the production of a fuel suitable in every way for domestic and steam

purposes, but for employment also in the reduction of our iron ores and for the

various other processes concerned with the manufacture of iron and steel. Irt

this connection we may be permitted to quote again from Brughat:
" It is especially in metallurgical works that very great economy results

from the use of our peat. We will obtain among other things both iron and

steel of better quality than by the employment of either coal or coke from the

use of peat, since the coke therefrom contains no sulphur as has been proved

by numerous analyses made with the greatest care, as well as by the practical

tests conducted in our forges and blast furnaces both in the manufac-

ture of cast steel, cutlery, gun-barrels and in the casting of other metals."

In a paper of Prof. N. 8. Shaler of Harvard University published in the

tenth annual report of the U. S. Geological Survey, on certain fresh water

deposits in that country, he remarks on the subject of peat that in his opinion

a good peat fuel could be produced at a cost of §5 per ton with labor at §1.50

per day. In view of the results already obtained in the attempts to work
the Canadian deposits as quoted in the Geology of Canada, 1863, and from

the statements as to cost contained in Brughat's treatise, as well as those

obtained from the manufacturers of this fuel in Ireland, we believe that a

first-class article can be produced in Canada at a much less figure than he

mentions. Such a result however will only be obtained by avoiding the mis-

takes already so often made by those who have attempted the solution of the

problem, and by paying due attention to the qnality of the material employed

as well as to the u.se of the best appliances for compressing and preparing for

market a fuel containing the least possible percentage of ash and moisture,

and in this way obtaining results which will place this material more nearly

on a par as regards effectiveness with our best quality of bituminous coals.
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PEAT AS A FUEL,
By Thomas W. Gibson, Bureau of Mines, Toronto.

The uses of fuel may be roughly classified under four heads : Uses of fuel

1. Domestic purposes, as cooking, heating, etc. classified.

2. The generation of steam for industrial purposes.

3. The smelting of ores and refining of metals.

4. The production of illuminating gas.

Our Sources of Fuel Supply.

The substances which have hitherto been almost exclusively employed for

these purposes in Canada as in most other countries are coal and wood, either

in their natural condition or in the form of coke and charcoal.

The use of petroleum and petroleum products is not unknown in Ontario, Petroleum,

particularly in the furnaces of steam boilers, and recent improvements in the

method of combustion have rendered this fuel of importance where distance

from the source of production does not unduly enhance its cost.

Natural gas has also begun to be used and is now in employment on a Natural gas.

limited scale for manufacturing, domestic and illuminating purposes, but
we are exporting for consumption in a foreign country as much as or

perhaps more than we use ourselves, and the probability is that when we get

ready to make use of it in earnest we shall find the supply very much reduced.

Wood as every one knows is becoming scarcer every year, and increasing Wood,

scarcity brings its natural result—increased prices. In some country dis-

tricts in Ontario with which I am acquainted the profusion of wood for fuel

purposes which not long ago existed is now at an end. Of recent years such
wood as maple has brought a higher price in the log than when cut into

lengths for fuel, and the consequence is that farmers have sold their maple
trees to saw-millers and their tops and branches only to the users of fuel.

These of course are inferior to the body of the tree both for domestic and
furnace purposes, and in such districts where wood was once the only kind of

fuel thought of it is now a question as between wood and coal, with advantage
in economy of price in some cases in favor of the latter.

Unfortunately we have no coal in Ontario. At least none has yet been Lignite on tlic

found in the southern portion of the Province, though deposits of lignite are Hudson Bay

known to exist in the far off valleys of the Moose and Abbitibbi rivers on the ^" ^''''

Hudson Bay slope. The extent and value of these deposits are as yet un-

known, as no systematic survey has been made with a view of determining
whether or not they could be made available for economic use, but as they
appear to occur in the drift it may be doubted whether they are likely to

prove sources of important supply to the coal-users of southern Ontario. At
any rate they are yet far removed from communication and means of trans-

port, so that were they ever so valuable they must for the present be left out
of consideration.

It is quite true that everybody does notagreewith the geologists, that we Pythonic

are below the coal bearing rocks in Ontario. It is natural to argue thus : We PY'SP^*''''"^

have been favored by Providence so highly in almost every other respect that coal beds in

it is almost inconceivable we should have been neglected in the matter of coal. Silurian

Consequently we have heard in past years and still occasionally hear of discover- '^'^cks.

ies of coal having been made in various parts of the Province, such as Colling-

wood, Bowmanville and several other points. Some months ago a very valu-

able deposit was discovered—^just to put the geologists to shame—not more
than eight miles from the city of Toronto, and so precious is the bed to its

owners that they have not yet been able to bring themselves to part with any
portion of it, or even to raise it to the surface. No later than this week the
Bureau of Mines was in receipt of a letter from a man who by means of a

divining rod of his own construction had located a seam of coal eight feet In
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thickness in western Ontario, which upon receipt of a suitable bonus from the
Government of the Province he was willing to develop. The advisability of
granting such a bonus, 1 need hardly say, remains under the Government's
most serious consideration !

But the lack of coal within our own borders leads to serious consequences.
The coal we use comes almost wholly from the mines of Pennsylvania and
Ohio, and whenever the gentlemen in control of these mines say " Thumbs
up !

" on the other side, thumbs have to go up on this side also Were there
even unrestricted competition among the producers of coal in the United
States, we could hope to get it in Ontario at the lowest price for which it could
be profitably sold, but rings and monopolies govern the production and sale

of this important article, and we are thus entirely within the power of foreign

corporations who cannot be reached by Canadian laws, and who have " neither
bodies to be kicked nor souls to be damned." Nova Scotia, the only other
possible source of supply, has unfortunately been shown by experience to be
too far removed from our markets to admit of our drawing upon it for any
considerable part of our requirements.

In view then of-the increasing scarcity and dearness of wood and of our
coal supplies being in a foreign land and the subject of an odious monopoly,
we are, it seems to me, in presence of a situation which demands our instant

and most careful consideration. How are our private and public interests to

be protected ?

Is THERE ESCAPK FRO 51 THJ, SITUATION?

There are those who hold out the hope of escape from the situation by
means of electricity, that force which has already done so much and which is

to solve every possible problem of transportation, lighting, heating, smeltiHg

and power. Fuel is not required, they say, for the generation of electricity

where you have sufficient water power, and in the undeveloped rapids and falls

of the upland regions of Ontario where the headwaters of the Muskoka, the

Madawaska, the Petawawa, the Bonnechere, the INIattawa, the Severn, the

Otoinabee, the Trent and many other streams take their rise, not to mention
the immense potentiality of the falls of Niagara itself, lies the ultimate solu-

tion of the fuel question of Ontario. But while the grass grows the steed

starves. There are many and great improvements to be made in the genera-

tion, transmission and utilization of electric force before these distant sources

of power can be made available for the ordinary purposes of every day life, and
some greatly superior means of transmitting electricity through long distances

especially is required before that form of force can be expected to supersede for

all uses the chemical energy evolved by the oxidation of carbon.

In older countries, where wood has become scarce and coal for various

reasons unavailable, recourse has long been had to peat as fuel, both in the

ordinary air dried form and in a manufactured condition after treatment by
various processes. In Ireland, Scotland, Germany, E'rance, Russia, Norway,
Sweden and every other European country where peat is found—and it occurs

in almost every country lying within the temperate zone—a large proportion

of the peasantry have for centuries depended almost entirely upon peat for

heating and culinary purposes. I do not need to give any description of the

ordinary method of cutting and saving peat, which is practically the same in

all lands. It is cut with spades or tools of special lorm into brick-like blocks,

which after sufficient exposure to sun and air become dry enough to burn.

This is the method employed where a peat bog can be entered upon and dag
with safety and convenience. Where the peat occurs as it sometimes does

in a pasty or mud like mass of little consistency, it is dragged or scraped out to

firm land, and upon evaporation of the contained water it forms an article of

fuel co'isidered even superior to that produced from an ordinary bog. Air

dried peat from a good bog, properly cut and saved, is by no ireans a despic-
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able article of fuel. There are those indeed who have used it in the old lands

•who do not hesitate to claim for it an equality with either coal or wood.

T^oubtless however one of its principal advantages to the poorer people of

European or other countries is that it can be obtained at an expenditure of

little more than their own labor. A family of growing boys with some assist-

ance from the father or even the mother can easily secure a year's fuel at the

cost of a few days' or weeks' work. The fact that (as in Scotland) where

wages have risen and increased facilities of transport have made coal av«il-

able, the latter is preferred to peat, shows that on the whole common air-

dried peat is not to be compared with coal as a fuel.

Mancfacture of Peat.

By various methods of manufacture however the crude article is very \fethod.s of

greatly improved and brought more nearly upon an equality with coal. Tlu' improving

principal objections to air-dried peat are its bulkiness and the considerable ^^^^ *°' ^^'*

percentage of water which it retains. One ton of coal is the equiva-

lent in evaporative effect of several tons of common air-dried peat, and ordinary

specimens of the latter even when considered dry and tit to use contain not

less than 25 or 30 per cent, of water. The object of manufacture is there-

fore to reduce the peat in point of bulk and to free it from water. One
method adopted to compass these ends has been tried by means of a great

variety of mechanical appliances by inventors on the continent of Europe, in

Great Britain and even in the United States. It consists essentially in reduc-

ing the peat as taken from the bog by grinding, triturating or macerating

machinery to a pasty, pulp-like condition, after which it is spread out upon
the surface of the ground, marked off into divisions of suitable size and allowed

to dry. Sometimes the peat is moulded or pressed before being dried, some-

times air dried before being compressed, and in some methods the drying is

done by artificial heat. The result, especially when the drying is hastened

by artificial means, is a hard dense fuel approaching or equal to coal in speci-

fic gravity, and capable of emitting intense heat. The cost however is con-

siderable, and though occasionally especially favorable circumstances have con-

spired to render the experiment feasible and to enable the manufacture to be

continued, sooner or later the expense has risen to a point beyond the return?,

and failure has been inevitable.

Peat as it exists in the bog contains 90 per cent, and upwards of water, a rpj^^
difficulty

large proportion of which it retains with the utmost tenacity, but all or nearly to be over-

all of which must be got rid of in process of manufacture. To evaporate '^°™^-^-—*

eight or nine tons of water in order to obtain one ton of tuel would on the

face of it seem an impracticable undertaking, hence various plans have been

attempted to overcome this difficulty.

One is, after the living and (for fuel purposes) worthless growth on top of Harrowing,
the bog has been removed and the bog drained, to pass a light harrow over

the surface, after which the partially dry peat is collected and the process

completed.

Compression of the crude peat whether by rollers or powerful presses h«6. Palping.

also been attempted, but in connection with the pulping process has not provpn
very successful, as the pulping is done with much more difficulty and requires

much heavier machinery when the material is in a partially dry state. Indeed
with some stiff, dense peats from the lower portion ol deep bogs water has not

infrequently to he added iu order to effect a reduction to the necessary paste-

like condition.

Another system of manufacture is one in which the peat is passed throuijli ComprePKinir

compressing machinery at the beginning of the operation, and without being
artilidall^at'

pulp'^d or having its original fibre destroyed is dried by artificial heat and
by strong pressure formed into blocks, cakes or cylinders of the desired size.

The employment of artificial heat of courso adds to the cost of the process,
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but it is doubted by 80me whether the water contained in the peat can be
wholly expelled or even eliminated to the required extent by pressure alone,

and experience appears to bear out this vie .v.

Peat is used not only in its ordinary form, but like wood and coal may be
carbonized and redticed to coke or charcoal. Containing a percentage of

carbon in proportion to its weight intermediate between that of wood and
coal, it gives ©n carbonization a corresponding weight of charcoal. Wood
yields about 22 to 27 per cent, of charcoal and coal 75 to 90 per cent., while

peat gives about 23 to 35 per cent The condensed peat produced by the

pulping process gives a much harder and denser charcoal than the ordinary

air-dried article, the charcoal from which is so friable and light that it cannot
be used in metallurgical operations. Peat charcoal has this advantage in

common with wood charcoal over coke trora coal, that it is much freer from
impurities, 3uch as sulphur and phosphorus, which exercise so injurious an
effect in the smelting or refining of iron. These and other impurities how-
ever are not unknown in peat, and their absence or presence is usually

dependent upon the constituents of the rocks and soil surrounding the bog
from which the peat is taken. The decomposition of gypsiferous or pyritous

rocks in the neighborhood of a peat bog would, for example, be sufficient to

account for the presence of sulphur in the ashes of peat fuel manufactured
from it. A bog in Wales containing copper pyrites was long used for the

production of peat which was burned for the sake of the resulting ashes, many
thousands of pounds' worth of copper having been extracted therefrom. Peat
usually yields more ash from a corresponding weight than wood and about the

same as coal, but it varies greatly in this respect with the composition of the

bog from which it is taken. Sand, lime and other similar substances are

generally found in the ashes of peat, either in chemical combination or mechani-

cal mixture, having in most cases been derived from the surrounding soil.

Slow propress

in the
manufacture
of peat.

The Hodges,

Aubia-Hally,
Aikman and

Dickaoa
proceasea.

Processes Under Way.

As might have been expected, much more effort has been made to produce

a good article of peat fuel economically in European countries than in the

United States, where there is a comparative abundance of coal. In the latter

country about twenty-five or thirty years ago coal was even higher in price

than it is at present, and much attention was directed to the utilization of

peat, without however any lasting result. In Canada on the other hand the

fuel problem has been more pressing, and at various periods processes have

been in actual operation for the manufacture of peat fuel for a longer or

shorter time. Recent events seem to indicate a revival of the interest in this

question, for at the present moment there are three or four processes under

way by which their inventors hope to solve the perplexing problem. In the

neighborhood of Montreal and elsewhere in the Province of <^>uebec probably

more persistent attempts have been made in this direction than anywhere else

in Canada. Nearly thirty years ago Hodges placed his pulping machinery

on a scow and manufactured peat at Bulstrode, at we are informed a cost of

92 cents per ton, and large quantities were consumed as fuel for the locomotive

engines of the Grand Trunk railway. A somewhat similar process invented by

N. Aubin and improved by James Hally was at work for a time under the man-

agement of the Valleyfield Pt at Company, while David Aikman of Montreal for

many years has been experimenting and is still experimenting with the process

of manufacture which bears his name. A. A. Dickson of the same city

has invented a process somewhat different in principle from any of these,

which he believes is now perfected, and which the company he has formed

intend to have in operation this coming summer in a bog on the Welland

canal, where they have purchased a tract 3,000 acres in extent. I have here

specimens of Aikman's, Rally's and Dickson's peat fuels, as well as samples

taken by myself from a small bog near Berlin, Ontario. The last named
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sample is of the ordinary air-dried kind, and being taken from the bottom
•of the bog shows the deposit of shell marl underlying the bed of peat.

Specimens of Aikman's and Dickson's manufacture corresponding to these have teet^f'mTnu
been submitted to Prof. Ellis of the School of Practical Science, Toronto, for factured

examination. He has tested them in a Thompson calorimeter with the fol- P^**^»

lowing result

:

Aikman peat. Dickson peat.
Moisture 7.4 10.2
Ash 19.5 2.9
Heating Pchver ... . 5115 units. 5280 units.

Three samples of standard kinds of bituminous coal were also submitted ^^^ bitumi-

to Prof. Ellis for purposes of comparison, which gave in heating power as

follows

:

Units.
Hocking coal, Ohio 6,820.
Masillon coal, Ohio 7,425.

Revnoldsville coal, Pennsylvania 7,480.
Mean—7,241.

The heating power is expressed in metric heat units.

It will be seen that the two specimens of peat are nearly alike in heating

power, and that in this respect they stand respectively in the relation of 71
and 73 per cent, of the mean value of the samples of coal. The average price

of Reynoldsville coal at Toronto, where it is said to have control of the mar- ^
ket for heating purposes, is §4.25 per ton, so that on the basis of calorific merits.

value alone these peats would appear to be worth about .S3 or S3. 10 per ton.

The percentage of moisture does not materially differ in the two samples,

being 7.4 and 10.2 respectively, and it is probable that experience would
show the inutility of going to the trouble and expense of reducing the con-

tained water below the smaller of those figures, as on exposure to the atmos-
phere the absorbent qualities of the peat would doubtless be sufficient to

restore the percentage of water to at least this point. The greatest differ-

ence between the samples is in the matter of ash, in respect of which there is

a marked inequality, one sample showing 19.5 and the other 2 9 per cent.

This is of course due entirely to the composition of the bogs from which
the samples were made, and has no bearing upon the merits of the Ash.

processes of manufacture themselves. If the crude peat contain a con-

siderable proportion of incombustible matter no amount of trituration, com-
pression or other subsequent treatment will lessen it, and the plain inference

is that in the manufacture of peat fuel only those bogs should be employed
which careful experiment shows to be reasonably free from inorganic sub-

stances. The proportion of ash contained in the more impure of the two
samples, 19.5, is so high as to seriously detract from its value as fuel, and
would lead to the conclusion that the bog from which it was made is not well

suited for the manfacture of the article.

Pk.\t Fuel for Metallubgical Operations.

A recent letter from England gives an account of a process by which Mr.
J. D. Brunton of London is attempting to utilize the peat of Dartmoor in

the production of pig iron from hematite ore, of which abundant supplies

exist in that district. He proposes to use by a happy reciprocity the waste
gases from the blast furnaces to dry the peat, and %he peat, apparently with- lish process of

out being charred, to smelt the iron. It is estimated that 200 tons of peat manufactur-

will suffice for a yield of 100 tons of pig iron per week. The cost of iron ore j^^ ^%^^ '°^

IS put at from 3s. to 6s. 6d. per ton, and the cost of the pig iron made under f^jgl.

these conditions after ample allowance for contingencies at £2 15s. per ton.

If the selling price of the iron be put at only £5 per ton (a low price for

charcoal iron) a profit of £2 5s. is expected to be realized. A square mile of

the Dartmoor peat ground is said to be sufficient to supply fuel for a make of

100 tons of pig iron per week tor 100 years.
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The application of the hot gaseous products of blast and other furnaces

to the dessication of peat is not however original with Mr. Brunton. On the

continent of Europe kilns for drying peat have been constructed in which
the hot waste-gas of furnaces is driven in through the roof by means of a fan^

made to descend through the peat, and thence to pass into a chimney com-
municating with the interior of the kiln at the bottom by two flues, one on
each side. Kilns on this principle are said to have been first introduced by
Schliigel into Austrian smelting-works, and extensively adopted, especially in

French smelting-works. The distinguished Swedish iron master Gustav
Ekman in 1856 erected a peat kiln upon this principle with, it is reported, an.

entirely favorable result. Ekman heated his kiln with the waste gas of a.

charcoal finery, which gas after having been used for heating pig iron, the

blast of the finery and an annealing furnace, was admitted into the kiln.

Kilns constructed on the principle of taking in the hot gas at the top are said

to dry the peat more equally and quickly than those in which the gas enters

at the bottom.

Peat and ptat charcoal are used to some extent in the smelting and
refining of iron in European countries, but where, as in Great Britain, mineral

coal and coke are abundant the latter are more generally employed. Dr.

Percy, after a somewhat exhaustive review of the subject in his work oa
Fuel, gives it as his opinion that " by a judicious selection of peat and suit-

able treatment peat charcoal might, so far as relates to its capability of pro-

ducing heat, serve as an efl&cient fuel for metallurgical operations." He adds
that "the use of peat charcoal for fuel must in great measure depend upon
the cost of its production, inclusive of the cost of the original peat, and its

capability of competing in that respect with other fuel, namely, wood-char-

coal, certain kinds of coal and coke." The widest field of usefulness for peat

in metallurgical processes would appear to be as material for the production

of gas for use in the so-called regenerative furnace invented by the brothers

Siemens, which has come so largely into use for smelting and refining pur-

poses. To quote Percy again : "Experience on the continent has conclusively

shown that peat-charcoal may be used in some metallurgical operations with

success ; also that peat may be successfully used for the production of gaseous

fuel in a gas-producer. Mr. C. W. Siemens indeed has informed me that putting

its cost aside he should even frefer peat to coal for use in the produceis of

the regenerative gas-furnace. Now the metallurgical operations to which

j^aseous fuel has been applied are already numerous, and it seems capable of

even much wider application. The drawback in the employment of peat

when high temperatures are required, resulting from its containing' a large

quantity of water, is obviated by converting it into gaseous fuel, and subse-

quently condensing the moisture contained in the latter. So far therefore as

the suitability of peat for metallurgical purposes is concerned, we may not

unreasonably conclude that it could be widely substituted for coal with suc-

cess." Percy goes on to state his conviction that peat can only compete with

coal in countries where the cost of production and carriage of peat is relatively

very low and the price of coal relatively very high, and that as regards Great

Britain circumstances must greatly change before these favorable conditions

for utilizing peat are fulfilled.

Percy's conviction as regards Great Britain is doubtless well founded, but

the state of things in Ontario and Quebec is vastly diflferent from that in the

mother land. The pregnant fact- that while there is abundance of coal in

England there is none at all here changes the situation entirely, and conclu-

sions which may be justly arri%-ed at in the case of Great Britain are

altogether inapplicable in our own. The cost of carriage which in Eng-

land would be greater upon peat than coal is here decidedly in favor of peat.

Our only supplies of coal lying either a long way to the south in another

country, or a long way to the east in another Province, the item of freight
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charges -must always be a heavy one and must continue to add largely to the

cost of the coal used here, while on the other hand once a really practical

and economic system of manufacture was introduced the peat bogs which

are found in all quarters of Ontario an?l "Quebec might be made sources of

fuel supply to surrounding districts at a minimum cost so far as freight

chargts are concerned.

Peat Aheas in Ontario.

There are very large areas of peat in Ontario. Mr. E B. Borron, who
Localities

has penetrated through the wastes of the Hudson Bay slope, tells us that in where peat

his opinion there are 10,000 square miles overlaid with peat from six to deposits are

twenty feet in depth in that part of the province. In the district between abundanc?!
the Ottawa and the St. Lawrence rivers, in the vicinity of lake St. Clair, in

Elgin county, in Parry Sound district, in Waterloo county, in Welland
county along the Welland canal, in the counties of York and Simcoe, along

the line of the Canadian Pacific Railway west of lake Nipissing, and in many
other sections of the Province are peat bogs of large area, and were they to A storehouse

become valuable as a result of a perfected process of manufacturing peat tuel Ki"e»t value

the existence of many others would no douh»t be revealed.

Peat fuel has been successfully employed for all the purposes for which

coal and wood can be used. For some of these purposes it is, owing to its

bulk, less adapted than coal, as for instance in steamer and locomotive

boilers, where economy of space is a great object, while for others, as we have
seen, it is a very » fficient substitute. Even in the production of illuminating

gas it has been employed with good results, as for example in Dartmoor,
England, where the prison at Prince Town is or was lighted with gas made
from peat.

In conclusion, I have only to express my conviction that this problem of

the Htilization of peat for fuel is one of the mo.^t important and pressing of

the economic questions which are today engaging the attention of the people

of Ontario and Quebec. Though the difficulties which lie in the way of its ^lem of ti 'at
solution have pi oven themselves to be many and formidable, the ingenuity of ment is

man is, I am convinc d, equal to the task of overcoming them. I cannot solved.

think that the quest after a good cheap peat fuel is the chase of an 'ignis

fatuns, but on the contrary I cherish the hope that ere long we shall see a

process in successful operation which will utilize our own resources, give us a
• first-class fuel at a cost below that of coal, and deliver us from ihe yoke of a

foreign monopoly,

DISCUSSION ON THE PAPERS.
Discussion upon the papers was invited, and Mr. A. A. Dickson, who

was present, and whose method of manufacturing compn ssed peat fuel was
described in the Report of the Bureau of Mines for 1891, was asked to speak,

Mr. Dickson said he had little to add to what had already been said,

except to say that the company which he had organized had secured a bog on
the Welland canal about .3,000 acres in extent, and were having the neces-

sary plant constructed for manufacturing the fuel. The blocks which had
been exhibited as of his manufacture were merely small samples. It was Erecting

the intention of the company to make the fuel in at least two sizes, one in ^^^""^=* ^" ^'-^,,,,,„., i"*^,-,., -T e ufacture peat
blocks about 6 inches long and 3 inches in diameter for steam generating tuel on the

purposes, and the other for domestic use in blocks about 2 inches in Welland

diameter. In his process as perfected the moisture is driven otf solely
^*°'^

'

by compression, artificial heat not being required, and not more than 10

per cent, of water is left in the manufactured article. They found the quality of

the peat in the \Velland bog to be excellent, and the upper portion after

the moss is removed to be nearly as good for fuel purposes as the lowtr,

the samples shown having been made from it.
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Mr. B. T. A, Bell asked Mr. Dickson at what price he thought he
could place his fuel on the market.

Mr. Dickson replied that it would have to be sold at a lower figure

than coal. The cost of manufacturing would be about SI. 50 per ton.

Mr. Th. Doucet inquired whf-ther samples of Mr. Dickson's peat such
as those exhibited had ever been subjected to water, and with what result.

Mr. Dickson said the peat was proof against moisture under ordinary

circumstances, but if immersed in water for some time it would absorb a certain,

percentage. The samples shown were made from the Champlain bog, in

Quebec.^

Mr. Doucet wished to know if the samples of Hally peat shown by Mr.
Gibson had been subjected to compression.

Mr. Gibson : No, it has simply been pulped and dried by evaporation in

the open air.

Peac in Prince prof. Harrington (McGill College) stated he had had some experience with

land. P^at some years ago. The best peat he had ever seen came from Prince
Edward Island, where there are large deposits along the seashore from which
the peat could be loaded directly into schooners. They had been told that

great care must be exercised in selecting the material, and this was a very

important point. Many of the peats which had passed through his hands had

Eioa^oTmate*^-
^^^ been chosen with sufficient care, having run too high in ash. The suitability

x»*I. of peat for smelting purposes had also been spoken of, and it was sometimes
alleged that iron could be made with it better than with coal. He had always

understood that while free from sulphur the ash of peat was frequently high

in phosphorus, which would be a serious oljection to its use in smelting iron.

He had no definite statistics on the point however, and it would be an
interesting one to investigate. It was also to be borne in mind that if peat

were made into coke a large quantity of volatile matter would be driven off.

and a peat that gave say 5 per cent, of ash would yield a coke containing

perhaps 15 per cent, of ash, which again showed the necessity for a careful

selection of material to be treated.

iMr. Dickson furnishes the following particulars of a comparative test of his fuel and
anthracite coal made at the John Abell engine works, Toronto :

I )ickson'M compressed peat, weight 457^ lb ; date of test, 13th December, 1892. Tem-
perature in boiler house, 69", outside, 39*'\ of feed-water. 122"; weather dull. At 1.34 the
iirt.t peat was put in with a full fire of red coal, say 6 inches det-p on the grates. Steam at

•85 lb. pressure, with 9 inches of wafer in the gauge-glass, fn six minutes the steam rose to

86 lb., at which point it remained for three minutes ; it was th^n kept steadily at 85 lb. dur-
ing the whole time of the test, the pointer only vibrating sufficiently to show the line on
each side alternately. At 3.34 the steam pres.iure began to go down, when firing was
resumed with the regular fuel. Immediately before commencing the test the boiler-tubes,

ashpit and furnace were cleaned out. At the conclusion of the test the water stood at 9

inches in the glass, where it had been kept without varying during the whole of the time.

Duration of te->t, 2 hours.

Large anthracite coal (-^gg), weight, 4.57J lb. Date of test, 15th December, 1892. Tem-
perature in bi'iler-housp, 82", outside, 31", of feed-water, 121'^; weather bright and sun shin-

ing. At 1.40 commenced firing with the test fuel with 9 inches of water in the srauge-glass.

Steam at 85 lb., the fire, as nearly as could be judged, being the same as in the previous
test. The steam remained steady at this pressure, with no more variation than that
recorded in the oiher test, until 3.46^, when it began to go down, and firing with the usual
fuel was re.sumed. At the conclusion of the test the water stood at 9 inches in the gla.ss,

being kept there steadily the wh'>le tim«. As in the test with pe t, the grates, boiler-tubea

and ashpit had >ieen cleaned out. The work on the engine was the same in both cases.

Duration of test, 2 hours 6^ minutes.
Commenting upon these experiments, Mr. Dickson says : The test wa^ made on a coal-

burning grate, which is not quite suitable for the burning of peat, inasmuch as the surface is

entirely too larye. The temperature of the boiler-house when the peat was usod stood at 69"

above zero ; when the coal was used it stfwd at 82" above, making a ditferpnce in favor of

cral of 13 degrees. When the peat was used the weather was dull ; when the coal was used
the weather was bright and the sun was shining—a very m^iterial difference in favor of the
coal, as th pse familiar with steam know. Notwithstanding this. 457.\ lb. of compressed i>eat

kept the steam stt-adily an 85 lb. for exactly two hour*, while an equal weight of coal kept up
the same pressure for only six and one-halt minutes longer. Under similar conditions .is to

tem|>°rature and with a proper type of grate, peat would have done an well as the anthracite

coal, if not better.
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PEAT IN EUROPE TODAY.

Probably the most recent information obtainable as to the uses of ppat in

the various countries of continental Europe at the present time is to be found British con-

in the consular reports made to Her Majesty's Government on the subject onuse^ofpeat
*nd laid before both Houses of Parliament in March, 1893. These reports

were made in pursuance of instructions given by Lord Salisbury to Her
Majesty's representatives at The Hague, St. Petersburg, Stockholm, Copen-

hagen, Berlin and Paris to forward such information as they might be able to

procure with regard to the manufacture of fuel, moss litter and other products

from peat in the various countries to which they were accredited. These

reports show in general that peat is still an important article of fuel in those

parts of Europe where, owing to lack of coal, distance from seaports or prox-

imity to peatbogs, it can be obtained at a less cost than coal. Other uses of

peat and peat products, particularly as moss litter and in the conversion of

sewage products, are also becoming more and more important, and in view of

the comparative cheapness of coal in many parts of Europe it is probable that

the utilization of peat will develop more rapidly there for such purposes than

for that of fuel only. Moss litter is being manufactured in nearly every

country in Europe. It is coming rapidly into favor as material for bedding

horses, cattle, etc., one great recommendation being its capacity of ab.sorbing

moisture to many times its own weight. Considerable quantities are exported

from Europe to Great Britain and also to the United States.

Denmark.
Sir H. G, Macdonell reports that all the difierent modes invented during

the past forty years for the treatment of peat have been tried in Denmark, and All inrent^d

have been given up as impracticable, unprofitable, or both. Expensive experi-
^^ft^^^^t

ments have been carried on at Silkeborgand Moseland within recent years, but abandoned,

with no appreciable results. In fact peat may be said to be used merely for

fuel, the people cutting sufficient for their own consumption. In some of the

inUnd towns in close proximity to larger moors there still exists a certain

demand for peat, but at seaports it seems never to have been able to compete
with coal, the specific heating power being too low as compared with that of

coal to enable the peat to pay expenses connected with transport to any dis-

tance. Peat for fuel is either simply cut and dried, undergoing no further

treatment (' skoretorv ') or it is kneaded together, and subsequently cut into

regular shapes for fuel, called ' oltetorv.' In this latter shape, as in th'^

former, it does not pay the cost i^f tran.-^port to any distance. To the north

of the Limfjord at Lundergaard Mose, the Aalborg Mosstroelsefabrik formerly

emf»loyed some fifty to seventy men in cutting peat, which was used by the

railway authorities for heating their carriages. This method of heating hav Moss litter

iug now given place to steam, the occupation has ceased, and a moss iitt-^*-
^°

factory has taken its place.

The following account is given of the way in which moss litter i.« u^dd in

the stables of the Copenhagen Milk Supply Company :

" Each staJj is constructed with a hollow lined with cement tnree inches .

deep below the level of the tloor paving. This is tilled with the litter. About
an inch in depth is removed daily from the surface, the fresh supply being

laid at the nianger end, while the supply of the day before is raked trom the

head to the hinder end. The litter so removed forms most excellent manure.

The peat-moss litter is delivered in compressed bales of 150 lb. each, and care

must be taken that it should be almost free from any moisture in order thac

It may be ab e better to absorb ail moisture when in use. The company in

question keep fifty horses. Though it is customary in Denmaik to take but

little care in grooming horses and keeping stables clean, and though there is

no drain whatever in the stable in question, no trace of ammonia and hardly

%'iy unpleasant smell could be detected. The manager, Herr Busck^ informed
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me that the litter for the fifty horses cost the company £100 a y^ar, or £2 a
horse per annum. The use of this article, for sanitary and economical
reasons, in large towns and for cavalry barracks, cannot be overestimated,

Itecommeixial
^^^^^ since the same quality of peat exists in Great Britain, this industry
should certainly be capable ot great development."

Fbanok.

The Marquis of Dufferin reports briefly that it appears the peat in-

dustry does not exist to any appreciable extent in the consular districts of

Brest and Cherbourg ; a small quantity of peat is cut for the purposes of fuel,

and in that of Marseilles turf is also used for burning in the neighborhood

of Lyons, but there appears to be no appreciable commerce. In the district

of Calais, again, it is reported that there is no manufacture of moss litter from
peat, while the quantity cut by the peasantry has been for many years on the

decrease, and in 1890 573 cubic metres only were cut at Oondette and in the

district of Montreuil, some 5,000 cubic metres in seventeen communes, while

though there are peat bogs in the JJepartment of the Nord, no turf was cut

in 1889 or in 1890. A small quantity is also cut in the Department of the

Somme As regards southwestern France, Mr. Consul Waid reports that

there are peat bogs ot more or less limited extent in all the Departments
forming the consular district of Bordeaux from which peat is extracted

for fuel, but the production is confint d to local consumption. In the dis-

trict of the Charente some 7,000 tons are cut annually, but the amount is far

lefes than in former times. But the only use to which the peat is applied

on the spot is for fuel. The Bordeaux Tramway Company, which tried the

experiment of peat moss for litter, has now ab^tadoned the use of it, partly

because of the difficulty of disposing of the manure, and partly because the

litter, which was sold to them by weight, was frequently supplied in a damp
condition, which considerably reduced its utility. In Paris there are four or

five firms which supply peat for fuel. There is however one important

enterprise, the company known as La Beraudine, founded by M. Beraud for

working his patents and manufacturing a number of articles from peat

fibre, including litter, disinfecting media, blankets, carpets and rugs,

mattre&ses, antiseptic focd, preserving material, manure, etc.

In a supplementary note it is added that this Company supplies about
eight, uiflerent articles to the French Government, chiefly mattresses,

blankets, saddle-cloths, etc., but that the number of articles manufactured

from the fibre obtained by M. Beraud's process is very great, and comprises

nearly all those in which felt has hitherto been used, with this important

difference, that the articles are made from a woven fabric an<i not from

a brittle material like felt.

G K R M A N T.

Sir E. Malet forwards a report containing much information, from
which the following extracts are made :

¥he area covered by peat bogs (' torfmoore ') in Germany is very exten-

sive, especially in the northern piovinces of Prussia and the grand duchy
of Oldenburg, but a bmall part only of this area is Government property,

and no statistics of any sort are available as to the actual acreage and
production. Almost all these moors are worked locally for fuel peat, and
the manufacture of moss litter is also very widely spread, being carried

on in East Prussia, Pomerania, Posen, Silesia, Hanover, Oldenburg, Wur-
temberg, Saxony and Bavaria. The peat bogs belonging to state domains
in Prussia, of which a larger number exist, aie generally worked by the
Government Forest Department ; many of them however are let for a term
of years to private individuals, the lease being usually made out for thirty

years or more, and the tenant having the right and in some cases assum-
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ing the obligation of removing all the peat during that time, thu3 pre-

paring the land for agricultural development. An important moor under
atite management, and within a short distance of Berlin, is that of Caro-

linenhorst, near Stettin. It covers an area of about 2,000 acres, and is

administered by the Finance Department of the Government of Stettin.

Ev^en in this case however although the peat cut for fuel is sold by the

state authorities, the manufactory of moss litter is let to a private entre-

preneur. A notable private undertaking of the kind is that of Herr Rott-

barth at Gifhorn in the Province of Hanover, where both peat fuel and
moss litter are produced on an extensive scale. . . . The principal

products obtained from peat are :—(1) Fuel, including turf coal and turf

coke. (2) Moss litter. (3) Peat dust (' torfmull ') for disinffeting purposes.

(4) Coarse textile fabrics, paper and various chemical products.

The use of peat as fuel is universal in the neighborhood of the moors, but
is generally local. It cannot compete with coal for cheapness in any dis- Peat used for

tricts near the seaports or near towns which have railway communicati m. ^"^^' chiefly

Peat for fuel cannot pay railway freight for more than twenty miles from the "f^production
place where it is cut, and very little is ever conveyed by rail. The rate

charged is about 9s. per load of 9,600 sods of peat for 10 miles. There are

no available statistics either in Prussia or the other peat-producing states as

to the amount consumed, but considering the wide distribution of peat bogs

throughout the country it is probably very great. It is estimated, for

instance, that in the grand duchy of Oldenburg alone about 150,000 tons of

peat are burnt per annum, chiefly for household purposes, but also in baking
ovens, brick-kilns, etc. . . . No machines are used on the Government
moors in Pomerania for cutting fuel peat, but they have been employed on
private moors where labor is scarce. The cost of production is not sensibly

reduced by machine-cutting. The best peat for burning is generally that Quaiiti^*

which lies undermost, the upper layer, to a depth of 4 ft. 6 in., being used peat.

(where it is of suitable quality) for moss litter ; all beneath that depth for

burning. At Carolinenhorst the peat is always dried in the open air, all

other methods having proved too expensive. An attempt was made at Gif-

horn to dry the peat .artificially in an apparatus invented by Herr Rottbarth,

but as the system was abandoned after a very short trial it appears not to

have been a success. . . . The first class is the dark peat, approach-
ing to coal, which is usually cut from the lowest stratum, and is heaviest.

It shrinTis most in the process of drying, a fresh sod measuring when cut 13
inches in length by 10 inches high and broad. This class of peat burns
slowly, and when fifteen sods are burned in a closed stove they will leave

about a large wineglass full of white ash. The second class is lighter in color

and weight, and is a newer formation. The third class is the top stratum,

and is of least value except in those cases where it is suitable for the manu-
facture of mos3 litter. These lower classes of peat leave more ash in burn-

ing. In some places these differences in the quality of the peat taken from
the top or the bottom of the stratum do not occur, the moss being uniform
throughout. The peat is sold by auction (at Carolinenhorst) and fetches as

a rule : l«t class, Hs. per ' klafter ' of 1,200 sods, 2nd class 10s., 3rd class 83.

The moor at Carolinenhorst employs about 500 men and women for cutting Eraployinpu*:

and stacking peat, chiefly for fuel. The average amount earned by a man "^ 'a*><^''

at this work is from 4s. to 4s. 6d. per day, but they are paid according to the

amount cut. The women are paid about 3|d. for every cubic metre stacked.

The best material for the production of moss litter is formed by
the upper strata of the 'hochmoore' (high bogs) which cover considerable areas

in Hanover, Oldenburg, East and West Prussia and Pomerania. The natural Bes\ material

vegetation of these bogs consists of moss, together with various grasses
"'^

and heather (Eriphorum, Oalluna vulgaris, Erica tetralix, Andromeda,
Ledum, Empetrum, Vaccinium and Sphagnum cymbifolium). The decom-
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posed remains of these plants form a dark soil overlying the yellowish-
brown layers of moss peat which often attain a thickness of several yards,
and in their turn overlie the older and darker peat which is used as fuel.

The characteristic of the strata suitable for the production of moss litter

is that in them the process of decomposition is incomplete, and that they
form an extremely porous and elastic substance, which is capable of absorb-

ing water like a sponge. In the process of drying this material contracts

very little, and consequently remains soft and elastic.

The outlines of Hollman's system of minufacturing moss litter are briefly

as follows : The moss peat is cut out of the bog in sods in precisely the same
manner as fuel peat. The aufcumi and early winter are choson for this work
so as to allow the mos3 peat to freezi b^f )re drying. It i-> dried in stacks in

the open air. At CdroUnenhorst abjut 6| a',re-i, 5S in-ihe? deep, are cut each

season, and yield about 3,000 tons of moss Utter. The sols when dry are

taken to the factory, placed in elevators and carrie I to a michine called the
' wolf,' which tears them into 8mi.ll fragments. The mo-;s thus produced is

passed over sieves to separate the peat dust (* mull ') from the fibrous sub-

stance which forms the litter. It is then brought into a press which (in the

case of Oarolinenhorst) is 10 feet high by 2^ feet square. Ttie pressure

employed is about four horse power, and six cubic feet of th? loo?e material

are pressed into a space of two cubic feet, b-^ing then baled with six to ten

laths of wood and bound round with iron wire It is then ready for the
mtrket, and is valued at Is. per cwt. at the railway station The miss litter

factory on the Oarolinenhorst moor employs fourteen to sixteen hinds, of
whom one-third are women, the working day being ten hours. An adult

workman is paid about 2|d. per hour, a young man 2d., and a woman IJ^d

It is claimed for moss litter that (1) it aflfordd drier and healthier

bedding for horses and cattle than any other material, (2) that in consequence
of its great power of absorbing moisture it binds the valu\ble portioa of the
animal excrements and consequently yields the best manure, (3) that it acts

as a disinfectant and improves the air of the stable, (4) that a smaller quan-
tity of it is required than would be needed if straw were used. The pub-

lished results of experiments and longer experience in the use of moss litter

are not entirely consistent. In general however they are favorable, espec-

ially where horses and horned cattle are concerned ; and cases of sickness

consequent upon its use can be traced as a rule to negligeace or the use of

damp litter. The following is an extract of a report on the use of moss litter

in the stables of the Prussian regiment of Uhlans (Lancers) No. 14, which
seems entirely favorable : The regiment has used moss litter as a substitute

l)ractical teat, for straw with the object of obtaining better and drier be is for the horses

and reserving the fresh straw for food. This object wa^ attained with com-
plete success. For experimental reasons the horses were not all placed on

moss litter at once. In October one-third were placed on moss litter. In

November two-thirds were placed on moss litter. In December nearly

all were placed on moss litter. The following advantages were observed :

Dry beds and dry fresh air free from ammonia ; the ceilings, walls

and leather trappings remained free from moisture and mould. Moss
litter absorbs eight times its own weight of urine, whereas straw absorbs only

three times its own weight. The short and broken nature of the moss fibre

allows of the easy removal of the wet portions. Oare must be taken not to

neglect to turn and shake up the litter every day and to fork it from one
part of the stall to another. If these precautions are observed the animals

find a dry bed, the horses remain clean and their skin in activity. If prop-

erly treated, moss litter is far more elastic than straw and affords a more
comfortable bedding. The harness and saddles, as well as the boots of our
soldiers are better preserved. From a veterinary point of view further

advantages are observed. Catarrhs of the nose and eyes, generally the result

21i
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of bad air in the stables, are less frequent ; wounds on the legs heal quicker
;

inflHmmation of the glands very seldom occurs, and rotting of the frog is

almost entirely prevented. In cases of contagious diseases moss litter is of

great value and surpasses all other disinfectants.

The smaller particles which are separated from moss peat when it passes

through the ' wolf and the sieves used in the manufacture of moss litter, are

collected and reduced to a powder known as ' torfmull.' This product has

obtained a market for various purposes, and sells at about Is. 3d. per cwt.

It is used, according to the report, as a disinfectant, as a material for making
antiseptic bandages, in absorbing the lye resulting from the treatment of

molasses with strontium in sugar factories, as an admixture with salts used

in powder as chemical manure, and as packing material for breakable or

perishable goods.

Apart from the use of peat as fuel and in the shape of moss litter, its

employment as raw material in other branches of industrial enterprise is Use.'^ cf peat

in its infancy. Its utilization has been attempted in the following ways : A ':°,'_"J*'^'f

'

substance consisting of a mixture of peat dust, India-rubbf^r, and sulphur

has been found to be excellent material for isolating subterranean electric

cables. Good porous bricks are manufactured at small expense by mixing the

clay with peat dust. Pure moss-peat mull, free from admixture of grass peat

or particles of sand, has been used for some time in the manufacture of

gunpowder to replace charcoal. Peat fibre carefully freed from dust is begin-

ning to be used as a material for carpets and other coarse textile fabrics The
fibre is also used as raw material in some paper-mills and manufactories of

celluloid. The chemical industries are likewise attempting to make use of ihis

promising material, and gas for lighting purposes, tar, parratfin, solar oil,

photogen, etc., have been manufactured from it. Matches have also been made
of peat fibre instead of wood.

ent*"rpri«e«.

The Netherla.vds.

Mr. Consul Turing of Rotterdam gives an account of the manner in which
the so-called short or dredged turf is produced on the low-level moors. This is

obtained by dredging with a kind of scoop, when a black and soft substance

is brought forth which is spread out to a depth of five to six inches on a

flooring of boards, and is then trodden down by laborers with specially dredged
adapted wooden shoes with the object of obtaining one adhesive mass. This turf.

is subsf quently cut through crossways with a spade, each portion having the

form of a turf, and the whole mass is then left exposed to wind and weather
until the turfs have arrived at a sufficiently dry and hard state to allow of

their being handled, when they are stacked in long rows to a height of 2 to 3

feet. The exposure to the sun and wind results in their drying up entirely

and attaining the necessary hardness. They are then collected and stacked

in large heaps with a covering of reeds, and are subsequen ly brought to

market. This kind of turf is exclusively ust^d for domestic purposes. Num-
bers of skippers with their barges proceed throughout the year to the moors
in the northern provinces, where they buy the turf for subsequent retail sale

in the towns and villages.

The production of peat moss has been carried on in the Netherlands for

only about ten years, and in no other country has it assumed such dimen-
sions. Ic is produced on the high-level moors, the upper portion of the bog or

gray turf being used for the purpose.
" The ' tine ' litter is used for mixing with sewage, and a mixture of equal

quantities produces a dry, dark, earthy substance, which can be turned over Mixing '•fine

with a spadfi and is entirely inodorous. As a manure this product is quite as peat with,

valuable as the stable moss litter ; but whilst the latter in its original state is manur^e
'^^

extensively used in all European countries and also in America, the mixture
of ' fine ' peat with sewage is but little known, although in some cities such as
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Bremen, Brunswick and Oldenburg the product ia largely used by the author-
ities. In Gothenburg, in Sweden, the ' fine' peat has been utilized for a num-
ber of years, whilst in Belgium a company has been formed for the purpose of

collecting the sewage of the several towns and mixing it with moss litter and
thus producing a merchantable article. Initiatory steps have been taken in

Bruges and Mons, and the company will soon commence in other towns.
Although thn special advantages attaching to the mixture of the litter and
sewage appear te be so little recognized as yet, nevertheless we think that
through this industry the gray turf moors have a great future before them.
In 1889 the value of one hectare (fully 2 acres) of this kind of moor was
XlOO, whilst only ten years previously the gray turf being considered value-

less, was ruthlessly cut up and thrown away, the only object being to get at
the sub-strata of black turf."

"We now come to the subject of black turti or as it is usually called by the
trade factory turf, from its being almost exclusively used in the brick kilns

along the rivers Maas, Waal, Linge, Lek and Yssel. This turf is dug up in

the same manner as the gray, but care must be taken to dig only when there

is no fear of frost, and also to stop digging in time to allow the turf to be
quite diy before the frost sets in. The period for digging the black turf lasts

therefore only from the 15th March to 15th June, whilst the gray can be
worked throughout the whole year except when the soil is too hard
through frost. If black turf ia frozen before having dried it loses its

heating power and consequently its value as a merchantable article, and
then it is sold at a very low price for domestic purposes. The factory turf is

conveyed in barges to the brick kilns. The importance of the trade in this

article may be gathered from the fact that in the Netherlands about 280,000
tons weight are anaually consumed in the manufacture of bricks, of a value of

£133,000, of which £100,000 represents labor and freight. The value of one
hectare good and favorably situated black peat may safely be taken at £170.

Mr. Consul Robinson of Amsterdam speaks of the natural turf which has

undergone no preparation save cutting from the bog and drying in the air,

as having all the inconvenience and undesirability of a spongy fuel and as

being unpopular as such. Hand labor is used in cutting where the bog has

already been well drained. Where this is not the case cutting machines have
to be used, one of the best known of which is the Victoria turf cutter manu-
factured by Brosowsky of Stettin, Grunhof. The natural turf is much
inferior to the machine-made article, the substance of which is densified by
various processes.

"The turf mass is either first disintegrated and dried in ovens and then

pressed into moulds, or treated by the wet press process fresh from the

peat bog (Koch and Mannhardt's system), and in this way pressed turf is

obtained. Washed turf is produced by the Challeton system by passing the

raw peat through rollers with knives ; it is then driven by means of brushes

through a fine sieve and then mixed with water, forming a pulp which is

placed in casks in which the mineral and earthy parts sink to the biittom.

The pulp is then dried in pans, and when sufficiently compact moulded in

shapes. Sifted turf (Versmann's system) is obtained by placing the raw peat

in an iron disintegrator, through which runs an axle with a serpentine knife.

The finely-cut peat is squeezed out of the disintegrator through small holes,

while the coarser parts pass through the bottom opening of the disintegrators.

The expression ' machine-made turf ' includes all those descriptions of turf in

manufacturing which the fibre of the peat is cut by machinery and remixed
in such a manner as to form as far as possible a homogeneous product, even

where turf presses for condensing the same are not used. It may be assumed
that nine cubic metres of fresh peat will produce six cubic metres of wet
machine made turf, that is seven (?) cubic metres of dry machine-made
turf weighing 200 kilog. The specific gravity of air-dried, hand-cut
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urf is on an avt^rage .2, that of the air-dried ninchine-made turf .6

"to 1.3, according to the quality of the raw material. Air-dried machine-made

turf contains up to 30 per cent, of water, and as this must be evaporated

during combiistion there is a considerable loss of heating power. In order to

lessen this, drying ovens of various construction have been tried. Turf is

also converted into charcoal in the same manner as wood, both in heaps and

specially constructed ovens. Turf charcoal is nearly equal to wood charcoal

in heating effect, bu*: is not so useful as the latter, as on account of its porous Turf chircokL

nature and proportionately large residuum of ash the fire is l-'ss intense. .

" The secret of the success and of the profitable working of the moors and

bogs in Holland, and of the generally flourishing condition of her turf indus-

try lies nearly altogether in cheap means of transit. All the principal turf- Profitableaess

producing centres are intersected by canals capable of being navigated by the '^ production

large turf-carrying lighters, from 80 to 200 tons dead weight capacity, and g^eap means
-iis the bog is opened out for turf cutting the canals are simultaneously pushed of transit,

forward, so that the expense of transit at the pi ice of production is reduced

to a minimum. As regards the home consumption of turf, it is also so

regulated as to do away with every manipulation of the article which can

possibly be avoided. . . The expense of carriage to the port of shipment,

even under the above favorable circumstances is 25 to 50 per cent, on the cost

of production, and it is very clear that the article is one which cannot possibly

bear any extra expens*^ of manipulation or transport. The climate of this coun-

try, though more humid than that of most parts of the continent of Europe,

is still sufficiently dry, especially in the early part of the year when length-

ened periods of dry easterly winds prevail, to encourage the production of

turf, while the consumption as a household fupl prevails so very generally

over the whole of Holland that in spite of the competition of coal and coke

it continues to hold its own in this respect. Besides this household con-

«umption, the brick-making industry is the chief consumer of turf, which is

transported by lighters direct from the bogs to the brick-making estab-

lishments, situated in great numbers along the principal rivers of Holland,

where brick clay of an excellent quality is found. The consumption for

this purpose is a very large one, the turf forming a clean, practical and
•economical fuel for brick-burners, whose ovens are specially arranged for

its use."

Res SIA.

According to Mr. Consul Michell at St. Petersburg, peat fit for fuel is found

in Russia in forty five of its provinces on an art?a which it is calculated Extensive

extends over 100,000 square versts (67,000 square miles), and is capable of ?"*^ "'^p*'**

yielding 875 milliards of pood-t (14 milliards of tons) No exact informa-

tion as to the quantity of peat cut in Russia is in existence. It can only

jrenerally be said that it is found in the provinces of Moscjw, Vladimir,

N'jni-Novgorod, Orel, Kharkoff, KiefF, Esthonia and St. Petersburg, where

it is prepared as fuel for manufactories, sugar works and other industrial

establishments, as also for locomotives. Among the peat bogs which belong

to the crown those lying in the provinces of St Pt^tersburg, Moscow, Orel,

Riazin, Vladimir, TambofF and along the Kursk-Kieff line have been sur-

veyed. The result of the survey proves that the ceat bogs of the crown in

the above localities contain no less than 100 miUions of cubic feet of peat

of excellent quality. Some of these peat bogs are lease I under the crown by

private individuals, notably in the district of Pokrovsk, of the province of

Vladimir, the lessees of which are Savva, Morozofi ife Oo., owners of the

extensive Nikolsky cotton manufactory. Peat bogs belonging to private

individuals are worked near the station of Orekkhova of the Nijui-Novgorod

railway and in the neighborhood of Moscow, viz , at Krilobsky, nine miles

west of that city ; at the village of Nikolsky, along the high road leading to
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St Petersburgh ; near Gorenky station, on the Vladimir road, where it is-

worked for the Reutovsky cotton mill of the Morozoffs : near the station of

Libertsi of the Riazin railway, in several parts of the provinces of Orel^

and in the neighborhood of St. Petersburg.

The peat used in Russia appears to be for the most part of the ordinary

hand-cut, air-dried variety, but an account is given of establishments at Per.st

and at New Woidoma in which michinery of German manufacture is-

employed for the production of peat in a compressed form. These appear to-

be in successful and profitable operation, and it is stated that the working
expenses of the establishment at Perst were almost completely covered in th&
first year.

Sweden and Norway.

Manufactories for the preparation of moss litter have been established

in various parts of Sweden and Norway, and the value of peat mould
(torfmull) as an antiseptic and for covering faecal matter, which in Swedish
towns is carted away solid, is being largely recpgniz 'd. Mattresses and
other articles of bedding are also manufactured from the peat fibre, as welL

as loose inside soles for boots and shoes. For surgical purposes and com-
presses the moss is chemically prepared with disinfectants.

Mr. Consul Duff" of Gothenburg states that in his district peat is not yet
used for industrial purposes on any extensive scale ; some glass-works how-
ever having large tracts of peat in their immediate neighborhood have
found it to their advantage to work the peat, and usually employ machinery
of German construction for raising and shaping the material into a form of

less bulk. Mixed with small coal it makes an excellent fuel. Also some
iron-works use peat, but not largely ; it is of course unmixed, and only used

for certain purposes owing to its purity.

Mr. Duff also gives the following particulars respecting the manufacture
and export of moss litter within his district

:

" By means of sharp spades the peat is cut into lumps about the size of a
large brick, which are spread on the peat bog to dry. After some time these

are gathered into small piles and placed so as to admit the access of the wind
to take away all moisture.

" When the process of drying, which takes from a few months to a year,

is completed the peat is collected and conveyed on portable rails to the barn,

or placed in large stacks or piles to protect it as far as possible from rain.

" The peat is now ready for the machinery, which in most cases is worked
by steam. The lumps or bricks are brought in contact with a rotating wheel

fitted with sharp steel pegs and are instantly torn to pieces, whereupon it is

carried by an elevator to a large revolving screen where the sepirition of the

two qualities of moss litter, namely, ' torfmull ' and ' torfstro ' takes place ;

the former being a soft substance similar to cigarette tobacco is used for

closets, and the latter which is of the consistency of oakum is mostly used in

stables and cowhouses
" Powerful presses compress the litter into bales, which are held together

by means of wire and wooden ribs. The size of the bale is 100 x 75 x 50
centimetres, and the weight about 100 to 120 kilog. The price is 20s. per

ton free on board at Gothenburg.
" Although there are numerpus enquiries for Swedish moss litter, particu-

DxtK'rt trade, larly from Great Britain, still the export is very insignificant, owing princi-

pally to the high freights and the diliiculty in reducing the weight of the

litter.

*• The average weight of the Swedish litter is 15 to 20 kilog. per hectolitre,

whereas that of the Dutch litter, which in every respect is far suj)erior to the
Swedish, and of which a considerable import to S veden takes place, is oaly

10 kilog. per hectolitre."
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The following information on the present position of peat products in

S^veden is ^iven by H'^jrr Th. Pdlm'ierg of Stockholm, his letter being dated

August, 1892 :

" Tae peat bogs of Sweden cover an immense surface, amounting to many Great ar.j «f

millions of acres, nor are they confined to any one part of the kingdom, P^t^^g ;n

though the largest of them are either in the extreme northern provinces or in
'

the provinces of Dalecarlia, Vermland, Smaland, Halland and North Scania.

In Upper Noorland and in Lapland there are peat bogs hundreds of square

miles in size, and consisting of turf of excellent quality ; iu other provinces

the bogs have turf of different qualities, and occasionally different qualities

of turf are met with in one and the same bog. The depth of the turf varies

from .3 to 37 feet, and even m ire. It is an old custom in the southern pro-

Tinces to bum turf as fuel in private dwellings ; especially is this the case in

provinces along the coast where there is no wood to spare for burning. To a

certain moderate extent bogs were also formerly used for raising crops. But A growing

for the last thirty or forty years increasing attention has been paid to the industry,

profits attainable from Sweden's plentiful supply of peat bo^s, both as regards

their cultivation and as regards the fuel to be obtained from them for use in

dwellings and in manufactories. During the last ten years increasing interest

has also been evinced in the supply of peat litter.

" To show the possibilities of their cultivation it may be mentioned that

over 600,000 acres of bog have been brought into cultivation in the southern

and central provinces during recent years. In these same provinces turf for

burning is now cut out in enormous quantities every year by most of the iron-

works and other industrial establishments situated inland and possessing bogs

of their own.
" There are numerous ways of treating the turf (when cut) by machinery. Proces.seh of

TTiere are different machines for disintegrating, rolling and pressing it, and ^^^g^j""'^'^'

making it hard after drying. The actual drying generally takes place on a "'^^ ° ^^ '

flattened out piece of bog itself, either by spreading it out or putting it up

on frames. Besides the above air-drying of the turf, several irom-works have

of late years established ovens of various sorts for the further dessication of

the turf. These ovens have in general given very good results. They are
^i-pufaheatuf

heated by the surplus heat of the furnaces, which thus costs nothing, and yet ^^^^^ furnactis.

the turf gains from 25 to 30 per cent, in value from the process.

" The ordinary turf for burning in dwelling houses in the southern pro-

Tinces where wood is scarce is chiefly cut brick-shape by spades made for the

purpose and then dried at the place where it is cut by simply spreading it ^®,g|j[Qp^
''-"^

out in small heaps. It costs very little to cut, but is rather loose owing to houses and ior

its being treated in so primitive a fashion. Such turf as is intended for industrial

industrial purposes is always worked up or disintegrated in one way or another, P"'"P*'^®'"-

80 as to be hard and solid when dried and thus give more heat when burnt.

At iron-works turf is used in the furnaces either by itself or else mixed with

coal and fir cones. At wood-pulp factories it is used for drying the pulp. Turf

is also burnt in glass-works, brick-works, as fuel for steam engines, etc.

It is only in the south of Sweden, and even there in but few cases, that there

are factories for the preparation of turf for sale as fuel.

" It is impossible to give any exact figures as- to the amount of prepared
J^^j^^^^^jj^f

''*

turf yearly produced in Sweden for burning , as no figures are recorded. Its

use is increasing year by year owing to its being a cheaper fuel than coal.

About 25,000 to 30,000 tons a year may be said to be employed in metallur-

gical works of different kinds.
" The cost of producing well made turf for fuel may be given as from 43.

p"^^^^^;^^^

4d. to 5s. 5d. per ton, according to the price of labor in different places. Good

turf fdr fuel is expected to contain from 30 to 40 per cent, of heating material,

and not above 7 to 10 per cent, of ash, and there is an enormous quantity of

such turf in Sweden.
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P?-»t; titter " Of late years quite large quantities of peat litter has been prepared in
factories. southern and central Sweden, partly by twenty large peat-litter factories which

produce it for sale, and partly by private owners of peat bogs who take it for

their own use. It is of the very best quality, far excelling that produced in

other countries. This peat litter is made from pure sphagnum, or immature

moss unmixed with other sorts of moss. Each peat-litter factory makes

about 15,000 to 30,000 bales (200 lb. each), and it is sold here ir. Sweden for

about Is. 8d. per bale. A much finer quality (called torfmull) sells for from la.

lid. to 28. 2d. per bale."
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XVI.

THE MINING LAWS OF ONTARIO^

For three-qua'ters of a century Ontario was known as Upper Canada.

For two thirds of that period it had a Legislature and Executive of its own, and

for the rest of the time it was united with Lower Canada, now <^»uebec. The

union of the two Provinces ended with June, 1867, and on the first day of

July Upper Canada became a member of the new Confederation with the name ij^gj^^^]

which it now bears. Three yeai s before this date the first statute regarding

Mines and Mining was enacted by the Legislature of the United Provinces,

having for its title " The Gold Mining Act." This and the Amendment Act

of 1865 were the only statutes which dealt with Mines and Mining down to

the date of Confederation ; all other contiol was exercised under the authority

of Orders in Council and by reservations in the patent from the Crown. Under Early c<>mr 1

the latter provision gold, silver, copper, tin, lead, iron and coal were so re
^j.^'^r^Hn

^^

served down to the end of 1823, and gold and silver until the 13th of July, Council ani

1866, when a regulation was approved by the Governoi General in Council reservatioDMn

directing that in all letters patent for lands the clause reserving mines of ' *^ P^tenT,

gold and silver be omitted.

EvOi-UriONOFTHKLAW.

The necessity for exercise of Government control over mineral lands and

mines arose in 1845, the first year of exploration and discovery on the north ^'','^^^ ?o "^r..

shore of lake Superior. At first each case requiring executive action was dealt eral principles,

with by Order in Council as it came up, but in the course of time certain

principles were evolved to which general application was given under the form

of regulations. These however were changed six successive times within the
Successive

space of one year and after a seventh modification in January of 1847 they Regrulationv.,

stood unaltered for nearly seven years. For license to occupy a location and 184.5-53

open mines thereon priority of discovery by exploration was a first require-

ment ; but no license could issue until the explorer reported the result of his

discoveries to the Government. It was also necessary that a scientific agent

of the Government should have an opportunity to mark the boundaries of

limits, determine the direction of boundary lines in the case of ditferent courses

of veins on adjoining locations, and examine the statements of exploration fur-

nished by an applicant. Reports pointing out and selecting a location were Prv^'''J^>'
^^

classed according to receipt and held to be the best evidence of discovery
;
pos-

session by the building and occupying of a hut was proof of the next value
;

while priority by application was assigned a third rank of value. The extent Area and price

of a raining tract was first fixed at one mile in front by five miles in depth ;
of mining

but afterwards in response to the petitions of explorers the limit was extended location-,

to two miles in front by five in depth, the length to be with the course of the

mineral vein. The land was sold in fee simple at eighty cents (4s )
per acre,

1600 payable at the time of purchase or when the certificate of location was

issued, to cover the cost of surveying and other contingent expenses, and the

balance in five yearly payments with interest. Upon these terms the lands

on lakes Huron and Superior were declared open for sale at the minimum
price of four shillings per acre in blocks of ten square miles ; and although it

lA paper read at the meeting of the International Mining Convention at Montreal, Feb-

ruary 24, 1893. A. B.
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was provided that all grants should be subject to such regulations to ensure
the working of the mines as Parliament might thereafter enact, it does not
appear that any conditions were required or imposed by that body.^

After a trial of seven years the Government became convinced that these

regulations were too burdensome upon the miners. The system of allotting

mining tracts had not realized the anticipations formed of it ; neither had it

enabled individuals desirous of engaging in mining pursuits to effect their

objects without compelling them to purchase locations of so extensive an area as

to call for a needlessly large outlay on acquiring a right to explore and mine
Regulations of where the signs were favorable. Accordingly in September, 1853, a new set of
1853. regulations was introduced by Order in Council, applicable to Upper Canada

only, under which the Commissioner of Crown Lands was empowered to issue to

any person upon payment of $100 (£25) a license to explore unceded lands in

any county or section of the Province (named or described in the license) for

copper, lead, iron, tin, marble, gypsum, earths or minerals. The license was to

lemain in force for two years and the holder of it might take possession of a
tract not exceeding 400 acres of unoccupied land, 40 chains front by 100 in

depth, and " report his discovery and selection accurately by letter and map
within six months from the issue of the license, accompanied by an atiidavit

made by himself and some other credible person proving that no counter occu-

pation or workings exist." At the expiration of the term of two years the
license holder was required to complete a purciiase of ;he tract selected by him
at the rate of $1.50 (7s. 6d.) per acre in one sum or forfeit his right. It will be
observed that these regulations did not apply to gold and silver unless they
could be included under the general designation of minerals.

Regulations of Jq the next regulations adopted by Order in Council in March, 1861, gold
and silver were specifically excluded, as doubtless it had been intended all along
that theyshould come under the regulations of 1845-7. The new regulations also

abolished the fee of $100 for permission to explore, and provided that locations

be sold to the first applicant agreeing to the following conditions, viz :
'' That

for mining purposes tracts comprising not more than 400 acres each be granted
to parties applying for the same at the rate of $1 per acre to be paid in full on
the sale," the applicant lurnishing a plan and description of ttie locality to the

Department of Crown Lands, " and on condition that such mineral location be
worked within cne year from the date of the said grant." It was further pro-

vid^d that a patent should not issue until two years from the date of the pur-

chase, and then only upon proof that the purchaser or his assignee had con-

tinued to work the location bona fide for at least one year previously.

Regulatjoas of In April of the following year working conditions were abandoned as to
186-2. future sales, and it was agreed that patents should issue on the payment of the

Royalty, purchase money, but subject to a royalty of 2| per cent, on ores raised or
mined, payable on their value as prepared for mmket at the mine.

changed to a In March of 1864 the royalty of 2h per cent, was changed to a tax or duty

alfores ^cep° °^ ^^ P®*" *°" °^ "^^ ^^^^ except gold and silver, payable on removal from the

gold and silver mine, and this condition was made to apply to all mini- g lands sold under the
inis64; regulations of 1862. It was also provided by the amended regulations of

1864 that not more than one tract of 400 acres should be sold to one person.

The new tax or duty remained in force only one year, a regulation of April,

a"d relerva- 1865, directing that the clause requiring such payment should no longer be
tion {iracti- inserted in the grant or patent. The same regulation also authorized the
caDy aban_^ Commissioner of Crown Lands at his discretion to <<niit the clause reserving

mines of gold and silver in patents for lands on the shores of lake Huron and
lake Superior.

2The Mining Lucation ticket insued under the Rules nnd Regulations of the Orders in

Council of 7th October and 2nd November, 1846, contained the coidition that if the l<>catee

should neglect to comraeuce and botia tide carry on mining operations upon his location within
the period of • ighteeu months from the date thereof he should be held to have forfeited the
location and liceuoe.
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The last of the regulations for the sale of mineral lands by Order in Council

were brought into operation in July, 1866, and dealt chiefly with ores of the Repulati'ms >{

^ase metals. Thry provided for the sale of mining tracts in unsurveyed terri- 1866.

tory in blocks of 200 or 400 acres , the survey of tracts at the cost of the

applicant by a Provincial Land Surveyor ; the furnishing of plans, field notes

and descriptions showing the connection of a tract with some known point in

previous surveys, so that it might be laid down in the office maps of the terri-

tory ; and pajment at the price of ^1 per acre at the time of making applica-

tion. These regulations also provided that lands in unsurveyed territory

should be sold by the Department and in surveyed townships by the local

agents, and that in all letters patent for lands the clause reserving gold and
silver should be omitted.

In 1864 there was a rubh of miners and prospectors to regions of Lower
•Canada in which alluvial gold had been discovered, chiefly on the St. Francis q j,g ,; ,|,^

and Chaudiere rivers and their head waters ; and in that year, as already Mining Act of

mentioned, the Lfgislature passed the first Act on the subject of Mines and ^8*'*-

Mining known as " The Gold Mining Act." It was a statute of 40 sections,

•drawn up with mnch nicety and particularity for the mining of alluvial

and quartz gold and the protection of miners' rights, for appointment of in-

spectors of divisions with large powers, for staking out claims of small areas,

for licenses to mine, for licenses to mill, for sworn returns of gold taken out, for

preservation of the peace, and in short all the trappings which the wit of legisla-

tors might devise for conserving the interests of the Crown and protecting the

rights and fixing the obligations of miners in a placer diggings gold land.

The rush of miners and prospectors to the Chaudiere valley was of short Exc'usive

duration. Yet the Act of 1864 not only remained with trifling amendments Pf^y" *-^
.

the law of the country down to the end of the union of Upper and Lower mana.'euient

Canada ; it continued to be the law after Confederation, when the exclusive and sale of

powers to make laws lor management and sale of public land belonging to each ^"
, "J^'J

Province was assigned to the Provincial Legislatures by the new constitution, the Provinces

the British North America Act. A good reason for its continuance in by the B. N'.

Ontario was found in the discovery and working of veins of gold quartz - • - ^ •

in the county of Hastings, which had been set apart as a mining division
,^p]^ luiniue

under the Gold Mining Act on the 17th of November, 1866, ten days after in Hastings.

the Commissioner of Crown Lands had received information of the discovery

of gold in Madoc.3

3Under date of Movember 6th, 1866, Hon. Billa Flint of Belleville wrote thp following

letter to the Commissioner :

My Dear Sir,—There is a great stir here at present about Gold in Madoc.
\lready one lot has been sold to Americans for about $30,000, and the gold is very rich ;

it also begins to be developed in other places in Madoc than on lot 18, 5 con.

My object in writ'ng is to say to you that I believe it exists in Elzevir, Hungerford and
other townships both east and west of Madoc, and my desire is to put you on your guard as

to eales of land, as the people are going mad about lands for mining purposes.

I have for years been satisfied that there was a vein of gold running somewhere about

east and west across the Back Country, and have had several specimens from Quartz hock
for the past five years.

I know Geologists will not admit that we have mineral wealth, but I do know that th^y

cannot tell where mineral is until we find it for them ; and I have no faith in their state-

ments, for when I have given Sir Wm. Logan specimens he won't return them, nor tell me
what thev are.

The present excitement if kept up for a short time will bring our rockv land to high

lignres. Lands near this Gold discovery that could have been got for 4$ an acre lOS is

refused for them now ; this .-hows the sanguine feeiing of both holders and purchasers.

So if there is any good chance, of which I have no doubt, let the Government enjoy for

*h« good of the whole country the benefit by sale or leases. Yours, etc., etc., Billa Flint.

Hon. a. Campbell, Commissioner of Crown Laiids, Ottawa.
On this leit.er the Commissioner made a memorandum as follows :

I have no faith in the trold being found m paying quantities ; the Chaudiere country
promised much greater riches, but the only persons who hrwe made any money there have
ibeen spe< ulators on the delusion of others in the price of lands, and the few who have found
gold in alluvial deposit. If there be any Gold in the Town.-hips named by Mr. Flint it is in

situ and the expense i>{ working it will be found to reduce the affair to the laws of ordinary
industrial pursuits. The lands however in the Townships named should be treated as Gold
ifttvds are in Chaudiere - sold at a price of §2 per acre cash, subject to Gold Mining Act.— a.c.
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Miner's
license.

Gold and In the irst session of the Legislature of Ontario after Confederation the

Acttrf 18^?^ ^^^ °^ 1864 was repealed, and one known as "The Gold and Silver Mining
Act of 1868 " was enacted in its stead—provision for silver mining having-

been deemed necessary as a result of discoveries on the north shore of lake

Superior in the previous year. The new features of this Act reliftted chiefly

to the granting of licenses to explore and mine for gold and silver within the
limits of a mining division, and to the levying of royalties. Under the former
Act a miner's license was of two kinds, viz., (1) a Crown Lands license^

which upon payment of a fee of $2 per month authorized the holder to mine
on any unsold public lands, and (2) a Private Lands license, which upon pay-
ment of a fee of ^1 per month and after agreement with the proprietor

authorized the holder to mine on any private lands within the limits of the
division. Under the latter Act the fee for a license was reduced to $.5 per
year, and it authorized the holder to explore and mine for gold and silver

upon any public lands in a division, but subject to the levy of a royalty of
not less than two nor more than ten per cent, on the gross amount of gold or
silver mined—the rate to be fixed by the Lieutenant-Governor in Council and
variable for different mining divisions and different mines according to the

yield. Proprietors of private lands were accorded the right to mine for gold

and silver upon their own lands, subject to the royalty, and private licenses

were abolished.

The first Act
to deal with
all urea and
minerals by
legislation.

The old reg^u-

lations crys-

tallised into
statutory law.

Royalties
abandoned
and re^€^va
tion» miide
void.

Divisions of

the Act.

The General Mining Act of 1869.

In the following year this Act was reiiealed, and there was passed irt

place of it " The General Mining Act of 1869," a measure which for the first

time dealt by legislation with ores and minerals of all classes. It however
retained most of the provisions of the former Act, applying them to the

occupying and working of " mining claims " under miners' licenses when,

situate within any mining divisicn, but abolishing the provisions relating

to alluvial mines. Larger areas were designated as " mining locations,""'

eonsistirg of 80, 160, or 320 acres, the price wa« fixed at ^1 per acre^

and if the locations were in unsurveyed territory it was necessary to make a

survey and file plans and descriptions as required by the regulations of 1866„

To a large extent indeed the old regulations became in this measure crystal-

lized into statutory law. By this Act also all royalties, taxes and duties

reserved by any patent theretofore issued in respect of any ores or minerals

were declared to be repealed and abandoned ; all reservations of gold and
silver mines contained in any previously issued patent were rescinded and
made void ;^ and it was provided that no reservation or exception of mines
or minerals should thereafter be inserted in any patent from the Crown
granting any lands sold as mining lands.

These general references to the Act of 1869 will sutiice to exhibit the

course of the developnient of mining legislation in our Province ; but I pas€

by the details and take up the law now in operation.

The Mimbs Act 1892.

In "The Mines Act, 1892," the Act of 1869 and hll subseqaent Acts-

dealing with mining lands, mines and mining have been consolidated and
amended. It consists of four partR, viz. : General Provisions, Mining Loca-
tions, Mining Claims and Mining Regulations, and for convtnience it may
best be consideied under these several heads.

*It has bsen stated that most of the patents issued down to the end of 1823 reserved for

the Crown mines of copper, tin, lead, iron and coal, as well as of gold and silver ; but inas-
much as o»ly the two last named were by the Act of 1869 deemed to have |>assed with the
land^ to the owneis in fee simple, it may be assumed that the right to the otlnTJ in all cases-

where the reservation was made in the patent is still in the Crown.
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The administration of the mineral lands is presided over by the Commis- Bureau of

sioner of Crown Lands, and connected with his Department is a Bureau of
•'*^'°®^-

Mines, established to aid in promoting the mining interests of the Province.

The Director of this Bureau acts under the instruction of the Commissioner,

and is clothed with all the powers, rights and authority which an inspector

or local agent may exercise in a mining division or locality, and such other

powers as may be assigned to him by regulation for carrying out the provi-

sions of the Act. In practice the Bureau has charge of the mineral lands in

surveyed territory (unsurveyed territory is in charge of the Department),

and through it all correspondence and business relating to the selling, leasing

and working of such lands is carried on. It also publishes an annual report

to furnish information on the mineral resources of the Province, the progress

of mining and metallurgical operations, the conditions of mines as regards

the health and safety of miners, and the observance of regulations for the

employment ef labor.

As in the original Act, any person may explore for mines or minerals on Royalties on

any unoccupied Crown lands, and such lands if supposed to contain ores or ^^9^ ^""^

minerals may be taken as mining locations, or if in a mining division as min-

ing claims. But lands so ^"aken do not now carry the ores or minerals

absolutely with the fee simple, as any acquired subsequently to the -Ith day
day of May, 1891, are subject to a royalty for the use of the Province. It is

an interest which the Crown reserves in mineral lands, and may be regarded

as part of the price put upon them by the Act at the time of sale or lease.

Accordingly no higher rate of royalty may be levied than is provided by the

statute in force when the lands are granted. The royalties are in no case to

be imposed or collected until after seven years from the date of the patent or

lease (but extended in the case of original discovery to lifteen years), and
then they are to be calculated upon the value of the ores or minerals at the

pit's mouth less the actual cost of labor and explosives employed in raising

them to the surface. In this way and under these conditions silver, nickel,

and nickel and copper ores are subject to a royalty of three per cent., iron ore

to two per cent., and all other ores to such loyalty as may be imposed by

Order in Council not exceeding three per cent.^

" The question of royaltit^s upon minerals has been warmly debated in Ontario during
the past two years, and the Legislature has been charged with adopting in this matter a

repressive and reactionary policy towards the mining industry. Yet it has never been shown
how royalties paid to the State differ from those paid to a private owner ; and throughout
Europe and America the private owner of mineral land is often found leasing his property to

a miner or company of miners, and levying rents and royalties like any lord paramount of a
kingdom. In some countries this is the prevailing practice ; but occasionally the charges are

found to be so heavy and the conditions so exacting that the miners prefer to buy the property
outright at any price that can De agreed upon. Thus a few years ago the Reading Railway
Company paid $50,000,000 for 100,000 acres of coal lands in Tennsylvania, which has proved
to be a ruinous bargain ; and doubtless the lessees of Dolcoath mine in Cornwall would also

have preferred, if they might, to pay an enormous sum for the fee rather than submit to the
owner's tine of ±.'25,000 at the last renewal, although he had up to that time been piid £260,000
in royalties and had not contribvited a dollar to the development of the property.

In the case of the private owner there is no uniformity in the rate of royalty, which
depends in part on the known or supposed value of each separate location, and in part upon
the success of the owner iii making a good bargain, the aim always being to get the highest
rate and best terms possible. Furthermore, in addition to royalty a fixed rental is sometimes
provided for, with a premium or hue at the time of renewal. In the case of an iron ore

property in Scotland some years ago the fi.xed rent was £12,000 a year, and 7s. 6d. per ton
royalty. In Michigan, Wisconsin, Minnfsota, New York, New Jersey and Pennsylvania,
owners of mineral lands are paid large sums every year as royalties, although often their only
investment has been the payment of the original purchase price to the State.

(Jn the Mesabi iron range in Minnesota twelve mining locations were leased last year at

royalties ranging from 30 to (35 cents per ton, the average being 53 cents. Under the terms
of the contracts the lessees are bound to pay royalties on a minimum output of 1,.550,000 tons

each yeir, the aggregate of which will be $820,000. Eleven of those properties were purchased
from the United States Governm.ent at $1.25 per acre, and the owners will derive from them
a yearly income of at least $560,000 in royalties. One property of IfiO acres is land
leased from the State under a royalty of 25 cents per ton, and it is sub-let subject to a

minimum yearly output of 400,000 tons and a royalty of 65 cents per ton. On this output
therefore the State will receive $100,000 a year, while the private lessee will receive $160,000.
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MiDiog loca- Miiiiug locations are required to be of definite form and size, whether they
feicKid, tfe^ir

^j.g situated in unsurveyed territory or in townships surveyed into sections or

ptica. lots. In the territory ueyond lakes Superior, Huron and Nipissing and the

French and Mattawa rivers, wherein lor the most part the great mineral-

bearing formations of the Province lie, each location in a surveyed township

must consist of a halt, a quarter, an eighth or a sixteenth of a section ; and if

in unsurveyed territory it must be of rectangular shape with outlines of

astronomical bearings, containing 320, 160, 80 or 40 acies, surveyed at the

cost of the applicants and connected with some known point in previous sur-

veys or with some other known point or boundary. The price of such loca-

tions ranges from $2 .50 to 83 50 per acre, dependent on its distance from a

railway and whether it is in surveyed or unsurveyed territory. For locations

south of lake Nipitsing the price langes from .S2 to $2.50 per acre. Any
greater sum however may be charged where a district or locality rich in

mines or minerals has been set apart by regulation under Order in Council,

or the land in such a locality may be temporarily withdrawn from sale.

Tenure of loca- The applicant for locations has the choice of obtaining a grant in fee

tioiis V)y grant gij^pie at the prices named above, or he may obtain a lease at §1 per acre for

or by Tease-
^' the first year and 25 cents per acre for each subsequent yeir if the lands are

holQ for a in the territoiy north of the lakes ; if south of the lakes the first year's rental
teim.of years.

Discoveries of ore on lands cwned and leased by the State promise already an annual income
of a quarter of a million, to be paid directly into the State Treasury in the shape of royalties,

and according to H. V. Winchell of the State Geological Survey the revenue of the State

from this source will within three years reach a million dollars, tlpon the twelve sub-leases

of locations on the Mesabi range already made the holders from the State and Federal
Governments have been paid S270,0O0 of royalties in advance of any working, and nearly all

the iron mines in this State are paying loyalties to the private owners. By the Act of

1889 the State leases it? iron bearing lands under a fifty years contract at a royalty of 25 cents

per ton (the iiinimum being fixed at $1,250 a year whether ore is raised and removed or not),

but its provisions do not of course apply to lands purchased from the Federal Government.
In Pennsylvania the ores and minerals in public lands have gone to the purchaser of the

surface rights, including extensive land area.s of hard and soft coals. Mining companies
have purchased blocks (.f these lands from the private owners at prices ranging from S200 to

$500 per acre, but usually the lands have been let by the holders to miners at royalties ranging

from 25 to 50 cents per ton. How such parties have benefited by the buunty of nature is well

illustrated by the case of the Girard Estate lands in Schuylkill county. When hard coal was
first discovered in this county about a hundred years ago the land was quickly taken up at

the low price at which public lands in the State were then held, but for more than thirty

years no mining operations were undertaken upon it. About 1828 a block consisting of 18,233

acres was bought by Stephen Girard under foreclosure sale by the State "at practically

nominal prices." The man.ageiuent of this land passed into the hands of the Philadelphia

Board of Directors of Cit> Trusts in 1832, as provided by Mr. Girard's will, but no coal was
raised upon it until I860, when lots began to be leased to mining companies at a spec tied

loyalty, increasing one cent per ton a year for fifteen years—the term of the lease. Tn the

first year the revenue from the mining lots was 84,246. In the last year, 1892, it was S6i.'3,6H9,

whereof §618,096 was from royalties (nearly 42 cents per ton), and the balance from renis—
" a sum," the directors say in their report, " which will be largely increa^d for many yea s,

and from which there will be no mateiial decrease for twenty-five years at least." Three-

fourths of the net receipts from royalties is credited to capital account and permanently
invested, but " the.se receipts increase so rapidly that it is difficult to find legal investment.-*

for them." The sum now invested by the board, a portion of which however has come from
other sources of the estate, is S.S,378,925, and last year it yielded an income of S139,839. Had
the State reterved the minerals the revenue on the ([uantity of hard coal sent to market last

year, calculated on the royalty paid upon coal taken from the Girard Estate land, would
have been §17,385,000; and had half the rate been paid upon soft coal in addition, the

aggregate for royalties paid in the year would have been 825,000,000. In so far as the price

of coal is affected, it could make no difference whether this money was paid to private

individuals or the State Treasury ; but as a matter of public interest the difference is obvious.

The advocates of piivate ownership will say, as some of them have said, that reservation of

minerals by the State hinders development, and that private ownership tends to promote it.

This has not been the case in Pennsylvania, where most of the best coal lands were held in

idleness by the private owners for more than a generation.

"Minerals in the United Kingdom," the Final Report of the Royal Commission on
Mining Royalties saj s,

" are usually worked by lessees and not by the proprietors." This

Commission was appointed in August, 1889, the evidence and information which it CL.llected,

including the final report, has been published in five volumes or blue books, and its w
. rk was

not concluded until March 24th, 1893. These two paragraphs, in which ttie leading t.mi-

elusions and recinsmendations are summarized, are all that need be quoted here :
" 1. We

estimate that the amount paid as rojalties on coal, ironstone, iron ore and other metals

worked in the United Kingdom in the year 1889 was i'4.665.043 : and that the charge for
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is*30 cents, per acre and 1
-'» cents thereafter. Leases are issued for a term

of ten years with a right of renewal for a further like term at the same rental

if the conditions have been oiiserved, and thereafter they may be renewed

from time to time every twenty years at such rent as the regulations provide.

But the lessee may at any time become the purchaser of the lands held by him,

in which case the sum paid for the tiist year's rental is treated as part

of the purchase money. This leasing system appears to be growing steadUy

in favor with mining men, and a large proportion of the lands now granted

for mining purposes are granted under its provisions.

Whether a location is held in fee simple or by lease it is subject to certain Locations

. . ,. • 1 • 1- " 1 • Vli i? i-^ granted sub-
working conditions, being an expenditure during the nrst seven years alter ject to work-

the issue of the patent or lease in actual mining operations of .$4 per acre ingconditiona.

where the arta of the location exceeds 8160 acres and of 85 per acre where it

if of less area ; and such expenditure may consist of labor performed by grown

men at the rate of .$2.50 per day, or for explosives or other material for min-

ing used on the location. In default of so much work bv a leasehohJer the

lease becomes void and the location reverts to the Crown ; in a case of default

by an oicner all mines, minerals and mining rights so revert, but the owner

retains all interests in the location as agricultural land.

waylea^es for the same year was about £216,000. II. We are of opinion that the system of

royalties has not interfered with the general development of the mineral resources of the

United Kingdom, or with the export trade in coal with foreign countries."

Coming back now to Ontario, one or t^u instances of the working of private royalties

may be cited. The lands of the Canada Company are either leased for a term of seven years

or sold in fee simple. In the former case the lessee covenants not without leave in writing to

open any mine, or dig or bore for oil or natural gas, or allow any work connected therewith

to be carried on upon the premises. In the latter caie the land is conveyed subject '"to the

reservation of all or any vi the mines, minerals, mineral oils and natural gas on, in, or under
the said lands," and to such powers, privileges and covenants to the company for searching

for, working, getting and disposing of the same as the company may deem proi>er. In one
case reported last year this company let a phosphate location in the county of Frontenac at a
royalty of S2 per ton. The other in.stance is drawn from the discussion which took place at

the meeting of the International Mining Convention upon the reading of this paper. Mr.
Tan Cameron, manager of the Dominion Mineral Company's %>ork at Sudburv (who expressed

a decided opinion favorable to the Ontario mining law), said he had been in charge of the
company's business only a few weeks wlii~n numerous offers were made to him of unimproved
lands held by private owners in small lots at prices ranging from 840,000 to .S100,000 and
royalties in addition ranging from 25 to 50 cents per ton upon nickel ores. And the parties

from whom those offers came, Mr. Cameron said, were the ones who made the strongest objec-

tions to The Mines Act. In the sale or other disposal of mining lands the interests of the

country ought to have the chief consideration, and in his opinion these had been conserved by
the Act, while at the same time the miners were treattd with fairness and liberality.

Xow as to the conclusion of the matter. In almost every countrj", but especially in Great
Britain and the United States, the practice largely pre\ ails amongst owners of mining lands

to levy royalties on the minerals raised from them. There is no uniformity in the rate of

the royalties, or of the rent charges for occupying the lauds, or of the time for which the

lease is to lun. Eveiything depends on the opportunities for driving a good bargain ; and
almost invariably every ton of ore mined must pay royalty to the owner of the land whether
there is profit in it for the miner or not. and a certain amount of royalty must be paid every
5-ear whether the ore is mined or not. Under the Ontario Act, if the land is sold in fee simple
it is the owner's, to make the best use he can of it, but subject to the royalty provided by the

Act at the time of sale ; if it is leased, the lease is for a fixed term and renewable. The
royalty is fixed also and cannot be increased, although it mny be reduced ; and if the miner
does not make any profit on the ore he wins—if its value at the pit's mouth is no more than
the cost of labfjr and explosives in raising it—the Government can exact no roj'alty from it.

If then the system of private loyalties is free from objection, if as in Great Britain a tribute

of §23,000,000 a year may be imposed on the .industry by the private owners of mineral lands

and not interfere with the general development of the mineral resources of the country, how
can it be affirmed that a very much lower and fairer rate of royalty can repress or interfere

with it in Ontario where, when royalties begin to be levied at ail. they will be paid into the

Treasury of the Province instead of to the private owners of lands that once were the lands

of the whole people ': Or is a State the only landowner which cannot take the measures com-
monly adopted by individuals and companies to derive a revenue from royalties without being
accused of adopting a repressive and reactionary policy by the parties who themselves are

set-king to make incomes and fortunes out of royalties ? If a share in the bounty of nature,

such as unquestionably ores and minerals are. may justly be reserved to the people, the time
to provide for it is while the lands are part of the public domain, not after they have been
sold or otheiwise alienated to private i)erson3 and corporations who have no interests to serve

but their own.
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Under the system of free grants to settlers adopted in 1868 all minerals
have been reserved to the Crown, and by an amendment to the Public Lands
Act in 1891 they are so reserved on all lands now sold for agricultural pur-

poses. So it has come to pass respecting those lands that two classes of rights

are recognized, viz., surface rights and mineral rights. The owner of the sur-

face rights may apply for a patent or lease of the mining rights on his lot, and
his claim possesses priority except where there has been an earlier application

and a deposit of at least half the purchase price or rental made, or in case of

original and bona fide discovery of valuable mineral by a subsequent applicant

within one month prior to the application of the owner of surface rights. In
either case the price per acre of a patent or lease is one half of the rates for a
mining location where surface and mining rights are not separated. But a
prospector is limited in his right to go upon private land on which the minerals

have been reserved to explore it. He cannot enter any portion of a lot used as

a garien, orchard, vineyard, nursery, plantation or pleasure ground, or upon
which are crops which may be damaged by exploring, or on which is any house,

church or cemetery, except with the written consent of the owner or locatee.

Neither can the person to whom mining rights have been conveyed go on the
land to open it for ores or minerals until he has first agreed with the owner of sur-

face rights for compensation and damage ; but should the parties fail to agree
it is in the power of the Director of the Bureau of Mines to order and prescribe

the manner in which compensation shall be ascertained and paid or secured,

either by an arbitrator appointed by himself or by a suit or action in any coanty-

or district court between the parties. «

It is to be observed that in all sales or leases of mining location> all pine
trees thereon are reserved to the Crown, and should the locations lie within a
timber limit the holder of a license to cut timber on the lands may enter upon
them and cut and remove the trees. Yet although the patent or lease expressly

reserves pine timber, the owner or lessee may cut and use all pine and other trees

needed for building, fencing and fuel on the land, and for any purpose essential

to working the mines upon it, as well as cut and dispose of all trees required to

be removed in clearing the land for cultivation. But a lessee is restrained from
using pine trees for fuel other than dry pine, and should he intend to clear any
portion of the land for cultivation he is required to give the holder of the timber
license three months' notice so that he may remove any pine on the area to be
cleared. If at the end of that period it is not removed the lessee may cut and
dispose of all trees on the land to be cleared, but subject to paynient of the same
dues as are payable by the holder of the license The privileges of the lessee

are also circumscribed in another particular. Should he during the first ten

years seek to cut timber other than pine upon his location beyond what is

needed for building, fencing or fuel, or in the course of actual clearing for culti-

vation, or for any purpose essential to the working of the mines, he must first

apply for leave to the Commissioner of Crown Lands, who may grant author-

ity to cut the timber and fix the rate of dues to be paid upon it. But inas-

much as a lessee may forfeit and abandon his title to a location by the simple

process of neglecting or refusing to prepay the yearly rent, it is not reason-

able that he should be treated wita the same liberality as an owner in r<spect

to the timber upon the land. The important point is however that both
owner and lessee of a mining location are entitled to the free use of all the

timber upon it which may be wanted for mining purposes, while the owner is

entitled to the free use of all timber excepting pine upon it for any purpose.

The owner or lessee of mining or underground rights has of course no claim

to use of the timber upon a location which, as far as it goes at all, goes with

the surface rights.

The portion of the Act which relates to mining claims and the manner of

acquiring, holding a)id working them is for the present inoperative, inasmuon
as no tract of country has been declared or set apart as a mining division.

Pine trees re-

served to the
Crown, but
owner or

lessee of a
location may
cut and use
for certain
purposes.

Exemption in

case of lessee.

The import-
ant pomt.
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The reason no doubt is that circumstances have not arisen to call for utilizing

the system for which it provides, either by reason of the distance of mining

fields from surveyed or settled territory or the discovery of fields very rich in

gold or other valuable ores where small areas would satisfy the desires of

mining men. Mining locations are preferred, and there is not a demand for

mining claims. Yet it is possible that the demand may arise in some por-

tion of the vast mineral-bearing formations of the Province, and in view of

that contingency it is well to have a provision ready at hand to which efiect

may be given at the will of the Executive.

In the Mining Act of 1864 the area of a claim which might be staked Areas of min-

out by one person holding a license was less than half an acre and by a com- ^°^ ^ *'°^'^'

pany of persons not more than about 2f acres, and these areas were doubled

by the Act of 1869. The Mines Act 1892 provides for staking out by one

person a claim 660 feet along a vein by 3-30 feet on each side of it (about 10

acres), and by a company of persons a claim not exceeding at the maximum
1,320 feet along the vein by 330 feet on each side of it (about 20 acres).

But no person has the right to stake out a claim or to mine it who does not Miaer's

first obtain a miner's license, for which the fee is $5, and pay a year's rent for
"cense,

a claifn at the rate of $1 per acre. A license is renew£s,ble only upon pay-

ment of the fee and of the annual rent for a claim, and the tenure of a claim

depends besides on stringent working conditions. Adequate provision is

made for the protection of miners' rights in a division, and for the enforce-

ment of law and order under the authority of an Inspector.

The fourth part of the Act is chiefly designed to provide for the health, Inspection of

safety and well-being of miners through a proper and careful observance of "^'"^a.

regulations for the working and management of mines ; but as these follow

pretty closely the British Mining Regulations any enumeration of their

features would be superfluous here. The Inspector, whose duty it is to look

after their enforcement, finds that owners and oflicers of mines are with rare

exceptions desirous of doing liberally all that the regulations require, and it

does not appear that the employed classes have a grievance under them for

which legislation could efliect a cure.
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REPORT OF THE INSPECTOR OF MINES.

To THK Director of the Bureau of Minks:

Sir,—I have the honor to submit herewith my third annual report on the

Inspection of Mines for the Province of Ontario, being for the year 1892.

Although mining operations have not been conducted throughout the Pro- 9?"®'*^/*^"

vince on as broad a scale as could be desired, yet in some of the classes of mining
minerals encouraging results may be traced, especially in gold, nickel, copper industry.

and mica.

Several of the hitherto large-producing silver mines west of Port Arthur

have been closed down, not by reason of having become non-productive, but

from causes which may but temporarily suspend the work. The phosphate

markets have been dull, and on this account several of these valuable pro-

perties have been lying idle during the year, while others have been worked

only to a limited extent.

GOLD.

The Sultana mine is situated eight miles from Rat Portage, on the Indian In L^e-of-

ressrve, location X42, and is owned by Messrs. John F. Cald^rell of Winnipeg,
re^"on.*****^

holding fifteen sixteenths, and H. Henessy of Eat Portage, one-sixteenth.

Mr. Caldwell holds the mineral claim X43 Indian reserve and B38, comprising
and S^tana

40 acres. Mr. W. M. Caldwell has the management of the property. A few Junior mine*.

men were at work from the beginning of the year, and in March the force

was increased to 8, who had been constantly employed up to June, the date

of my visit.

The place of working is near the landing or dock, and the ore is removed

from the opening in wheelbarrows to the place of shipment. An open cutting

has been made to the distance of 250 feet in a northeast direction, following

the side of the lake, and has been worked to the depth of 15 to 18 feet, show-

ing a width of vein of 27 feet. The lead has been traced between granite and

slate a distance of about 20 chains. The lowest cutting is only 5 feet above

the high- water mark of the lake. About 130 tons of ore had been mined and

removed to the dock ready for shipment to the Reduction Works at Rat

Portage. Other openings had been made in the property the fall previous.

One which I especially noted is about 500 yards in a southerly direction from

the present woi kings, on a steep elevation, and from which 350 tons of ore

had been mined and taken to the mill at Rit Portage. A comfortable board-

ing-house, a blaf^ksmith shop and convenient d)cks have beea built. It was
intended to put on additional force and use steam power for drilling and

other purposes so soon as the ore could b3 properly treated at the mill in the

town.

A force of 32 men was employed at the mine and mill at the close of the

year. Mr. Margach of Rat Portage in a recent letter states that a stamp mill

with rock crusher for pulverizing and Frue vanners for coacentratin^ the ore,

is in successful operation at the mine. I n)te also by a lat ; commnication
through the papers that a fine gold brick has been turned out of the works as

proof of the value of the ore and the su ;cesgfal me:hod of treating it. On
Sultana Junior six men were then at work.
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The Northern Gold Company, formerly known as the Gold Hill Company,
are engaged working their prospect, which is situated on the mainland twenty
miles southeast of Rat Portage, and contains 906 acres held in fee simple.

This discovery was made eight years ago by Mr. George Dulmage, the present

superintendent of the work. D. B. Burdette of Belleville is president, and
J. R. Wright is the business manager. Ten men had been employed for the
past year and their number was increased to thirteen when I visited the pro-

perty. The workings consist of a shaft sunk to the depth of 28 feet, with
other openings following the lead for at least a mile. Shaft Xo. 2, the pre-

sent place of working, has reached a depth of io feet at an angle of 4.5 degrees,

following the mineral between well-defined walls. The vein matter is feet

in width, with about 3 feet of pay streak,

A carload of the ore taken from these workings had been sent to Minne-
apolis to be tested by the Leede process, and so satisfactory was the trial that

an order was given for a plant to be put up at the mine, although formerly

stamps and other machinery of the ordinary class for a mill had been ordered
;

these were abandoned. The whole of the plant for the new process was
expected to arrive and be placed in position for work in a month or two. The
boiler is of 40 horse power. The ore will be roasted by gas generated from
petroleum, using 12 barrels daily. About 150 to 175 tons of ore were ready
for treatment, aad by the Leede process this ore will be reduced to bullion.

A tramway is now being constructed from the mine to Moon bay, a distance

of H miles, which will be in use shortly. Through a reliable correspondent
I am informed that 24 men were working on this property at the end of the

year.

The Homestake mine is on a strip of the mainland at Yellow Girl bay,

about 25 miles in a southerly direction from Rat Portage, and is owned by
the Homtstake Company of Algoma, with capital stock of $300,000, in shares

of $1 each. About 65,000 shares have been disposed of, aad the proceeds are

to be used for development purposes and constructing a mill at the mine.

Mr. Heldrith, a member of the company, is manager of the works, and at

the time of my visit hid rained about 50 tons of ore, 25 of which had been
taken to the Reduction Works at Rat Portage. He had a contract to deliver

1,000 tons at Rat Portage, which he expected to accomplish at the rate of 30
tons daily. The proceeds are to be used for the further exploring and
developing of the property.

A letter in January, 1893, from William Margach, Crown timber agent,

states that " ten men are at work on the mine, and Messrs. Heldrith <k

Chadwick have a stamp mill which they propose putting in operation."

The Dead Broke mine is located on P64, Red RocTc island, about 22 miles

in a southerly direction from Rat Portage, and is owned by Jeff. Heldrith.

Work on this mine was commenced in April last with ten men, and the

vein has been stripped 50 feet in length and nearly the same in width. An
open cut has been made 20 feet in length and 12 feet in width and a few feet

in depth, from which about 75 tons of ore have been removed, and showing

by frequent assays from $7 to $133 per ton; 25 tons of the ore have been

taken to the Reduction Works to obtain a mill run. The work was inter-

fered with by the inflow of water, and a new opening has been made at the

distance of 130 feet from the former one and the tunnel has been driven in

25 feet. It is intended, I was informed, to put on an increased force and

work the property on an extensive scale.

The Gold Creek mine is situated near Pine Portage bay, 6ne mil<^ from the

point At the head of the bay. The location comprises 180 acres P347, and is

owned by Messrs. E. H. Kendell, Samuel Whiting and Joseph Thompson, all

of Rat Portage. The discovery was made in 1890 ; work was commenced
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with a force of seven men in the fall of 1 89 1, and has been continually carried

•on under the direction of G. F. Ernst, who has had large experience as a miner

and who now holds the property under lease. A vertical shaft has been sunk

to the depth of 50 feet, following a vein with average width of 9 feet from

the surface to the bottom of the shaft. The shaft is well timbered to a

depth of 15 feet through the clay and sand, where a firm slate formation has

been reached with well defined walls requiring no supports. Two test pits Extent of the

have been sunk, one 8 feet on a vein of 10 feet in width, and the other 16 feet workings.

deep on vein matter of 14 feet width. The vein has been followed on the

surface by openings at intervals for the distance of 500 feet west, and in a

southerly direction for 2,000 feet. A force of seven men was employed at

the date of my visit in June.

About 300 tons of ore had been taken out and was being conveyed by tug

to the Reduction Worka at Kat Portage for treatment. The place of ship-

ment is at Heenan's point, a distance of one-third of a mile from the mine,

where a convenient dock has been built. The ore which was being shipped

had been taken to the dock in the winter season. A good roadway was being

-constructed from the mine to this dock,

A good boarding-house and shaft-house have been built, and the whole of

the work in and about this mine has been done in an exceedingly neat and sub-

stantial manner.

Eight miles from Rat Portage, and near Sultana island, the Ontario Mining Ontario Min]

Company own a location on which a shaft has been sunk to the depth of 50 feet, ^

from which excellent samples of ore have been taken. The property is owned
chiefly by Winnipeg capitalists.

The Winnipeg Consolidated Gold and Smelting Company own a property on Winnipeg

Big Stone bay, 18 miles out from Rat Portage. Several years ago this property Consolidated.

was worked for one year. A shaft was put down 1 20 feet and drifts run in with

such excellent results that a stamp mill was put up. The ore was of good grade.

The Pine Portage mine is situated one mile inland from Pine Portage bay, ^1°® Portage

and about eleven miles from Rat Portage. A shaft has been sunk 120 feet and

about 50 feet of drifting done. The property is regarded as valuable and a

watchman resides upon it. Mr. Dobie, one of its chief owners, stated that it

was probable work would be resumed during the present year.

The Climax mine, owned by A. Egan of Winnipeg, is situated on Big Clmiux mine.

Stone bay, about 10 miles from Rat Portage. From an open cut in the side

of the hill 600 or 700 tons of ore have been raised, most of which has been

taken to the Reduction Works at Rat Portage for treatment ; 36 assays showed
the average value of ore to be 819 per ton.

The Keewatin mine is situated on Hay island, 10 miles from Rat Portage, Keewatin

one of the largest islands of Lake-of-the-Woods, which may be regarded as a mme.

lake of islands. It is owned by Good k -Jones of Winnipeg.

On the Heenan mine, which is one mile south of the Keewatin, a 50 foot Heenan inin&

shaft has been sunk ; it is the property of the owners of the Keewatin mine.

On Boulder island, containing 12 or 14 acres, a discovery was made a few ^^"H®'" •

years ago, a considerable amount of development work done, and a mill put up,

which was afterwards moved to the Consolidated mine. The property is owned
by William Gibbons and others of Winnipeg.

On Fish island, near to Boulder, a promising discovery was made seven Fiah Island

years ago, and the property was obtained by a company of capitalists from Call-
'"^°^'

fornia and worked to a limited extent. One shaft was put down 30 feet, when
the work was suspended for the same cause as on the Boulder and other proper-
ties—a disputed title.
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The El Diver mine is on loca'.ion P351, which comprises 80 acres and is

situated 2^ miles north from Kossland station, Canadian Pacific Railway, 8
miles east from Rat Portage. The property is owned by Messrs. J. W. Webster
and E. W. Gaylord of Cleveland, Ohio. Mr. Gaylord has charge of the works
at the mine.

Work was commenced in October, 1891, with a force of five men, which was
increased to seven during the winter. Ten men were employed in June at the

time of my inspection. The principal shaft has been sunk to a depth of GO feet,

following the vein matter from the surface with an average of two feet of pay
ore. The work was beicg done by contract, and about 200 tons of ore were on
the dump.

A mill for concentrating the ore has been erected, and the machinery would
be in place and all running in about a month. The concentrates were to be
treated at the Reduction Works in Rat Portage. It was intended to continue

operations both at the mine and mill with a sufficient force to fully test the value

of the mine, and to increase the work as the development would warrant. The
owners hold the property with a view of working it, rather than as a specula-

tion, A dwelling house with office was being constructed, and a good boarding-

house and blacksmith shop have been completed. Other prospecting was being

done on the property. I directed the attention of the manager to some neces-

sary work to be done for the protection of the workmen in walling off the ladder-

way in the shaft and timbering near the surface.

Mr. Webster also owns P288, comprising 80 acres, known as the Caribou,
about half a mile from the station, up?n which some development work has been
done with excellent showing of mineral.

The last of October I received a communication from Mr. Gaylard stating-

that the necessary work for the safety of the mine had been properly done, also

that the shaft had been continued to the depth of 75 feet, and a shaft house was
being built, A friction power hoist has been purchased from the Jenkes
Machine Company, Sherbrooke, Que., which will be run by rope belt from the

mill. The mill building has been increased to double its size and the mill dam
raised, greatly increasing the supply of water for power. The dwelling house
with office have been finished, an ice-house built, and also an additional barn
and stabling accommodation.

The pulverizer which was on hand when I was there has not proved a suc-

cess, and a Crawford mill has been put in in its place. It was intended, Mr.
Gaylord writes, to push the work forward throughout the winter both in mine
and mill if water supply and weather should permit. He also writes :

" We
have purchased a property two miles south of Rossland (80 acres) known as

The Treasure. The ore there carries free gold in abundance at the surface ;

we are down about 28 feet. The showing at the bottom is not as good as at

the top. The vein measures from 2 feet to 6 inches wide. We have erected

several log buildings, such as boarding house, blacksmith shop, ice house,

barn, magazine, etc. We intend to push the work on the shaft this winter, but
shall not erect a mill before spring,"

About the middle of June I visited the Gold and Silver Reduction Works
in the town of Rat Portage. The capital stock of the compariy is §200,000,
with about one-half this amount paid in and used for the construction and
outfit of the mill. Charles Brent has the superintendence of the work and
J. P. Larkins of Rat Portage is the secretary of the company. Through the

courtesy of these gentlemen I had an opportunity of cirefully examining the
works, and obtained through the superintendent a full explanation of the
process being adopted in the extraction of the precious metal from the ore.

The mill had just started up and about nine tons of ore were running through
daily with the exception of being treated in the chlorination department,
which was not yet fully completed. A large quantity of ore was being
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delivered on the dock at the mill for treatment, and it was expected a full

supply would be obtained from the mines operated in the vicinity to keep the

works constantly running. I forego giving an account of the mill taken at

the time of my visit, as by the favor of Mr. Brent the following note has been

recently received describing the process, results, changes and prospects of the

Reduction Works and other mills, and the condition of several of the mines,

which may be permitted insertion here as a matter of much information and
interest. Mr. Brent writes :

" As to the Reduction Works, I regret to say that we shut down in August change f

of last year owing to the fact thit the pulverizing machinery proved useless, proprietor

Our plan in brief was as follows : The ore (gold) is crushed wet to 40 mesh, * 'P'

the free gold extracted on pla'es and by pans and settlers ; the tailings from

these were concentrated. The concentrates were roasted in a reverberatory

furnace and treated by chlorination.
' 1 am glad to be able to inform you that a wealthy American syndicate

has purchased the Reduction Works an l will put in new and suitable

machinery to properly reduce the ores uf tins district.

" As to the mines : things look very favorable at present, and if appear- General pros-

ances are to be trusted a boom in mining will take place in the spring.
I^^ke-of-th»

"During the fall I put in a 10-stamp mill at the Sultana, which is in Woods mmiog-

successful operation and is a dividend payer. I am sorry to say however that territory.

very little has been done in the shape of mining development. The machinery

consists of a hoist to bring the ore to the mill ; a 7 by 10 Blake crusher ; 10

stamps of 850 pounds each in two batteries of five stamps each, with inside

€op[ier plates and 12-foot electro-silvered copper tables. The tailings are

treated by concentration over two improved Frue vanners.
' I am at present in charge of the mill at the Bulldog. We are putting

in two 10-ton Crawford mills. The company is pursuing a policy of vigorous

underground work and at present (50 ft) the mine looks well.

" Our next neighbors at Gold Hill have completed a new mill to be

operate! by the Leede process. This is a process of roasting by gas manu-
factured from cvude petroleum, followed by amalgamation in pans, gold plates

and Cook amalgamators.
" At the Treasure, south of the 0. P. R. at Rosdand, they are sinking

with good prospects, and will put in a mill in the spring.

" At the El Diver a Crawford mill has been put in place, but they are

tied up for water. Th^y are sinking with fair prospect of success,

" The Rajah Mining Co., an English syndicate, is operating on a piece of

property five miles from Rat Portage, in a northeast direction. .^"

"The Bullion Mining Co. is sinking a shaft about five miles north of

town.

"The Hom3stake Co. is sinking a shaft on Middle island with good

showing.
" A large amount of prospecting will be dine as soon a3 spring op ms."

The Ogema mine is situated in the new township of Dorion, about 8 miles In the lake

from O.iimet siding, C. P. R., 40 miles east of Port Art'mr and 7 miles east ^gJ^^^'"^

of Pearl River station, which is the pDSt and express ofiice for the company.
The Ogema Mining and Smelting Company was organized under the laws The Ogema

of New Jersey and Ontario, with a paid up capital of $150,000. The pro- porion town-r

perty comprises 400 acres. Mr. John C. Smith, one of the shareholders, is s-hip.

manager for the company and has charge of the works at the mine. Work
has been continued since Septeoaber, 1891, when it was begun with a force of

f ve men, but increased to ten at the date of my visit, June 25th. A good

^eam is used by the company in assisting to build the Governnaent road lead-

ing out in the direction of the mine, and hauling in machinery and supplies

for the mine.
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Character of In addition to considerable surface workings a shaft of 8 by 10 feet has
the vein. reached a depth of 50 feet, following the 1» ad of galena and gold ores from

the suiface to the bottom. The vein is the full width of the shaft at the
place of woi king. The sinking is still in the ove»flow, the formation being
eruptive. The gangue consists of granite, soft trap, amethysts and qiiartzite,

intermingled with tluor and heavy s-par, and carrying numerous pockets or
deposits of gold carbonates assaying as high as ^Q6S in gold and $8 in silver.

Large quantities of galena are found in the working.", some assaying 65 per
cent, with ^7 50 of silver. The carbonates are put in barrels and a consider-

able quantity of ore in the rock was lying on the dump.
The mine is provided with a good outfit for convenient and rapid working,

consisting of one 15 h. p. boiler and one 12 h. p. engine, a Oopeland Jc Bacon
hoist machine, machine drills, steam pumps, etc. A pony saw-mill has also

been erected to cut the lumber and fuel required at the mine.
Suitable buildings have been constructed ; shaft-house, engine-house, black-

smith's shop, cooking and sleeping camps ; also a superintendent's residence
with office attached, a warehouse and stabling sheds for horses and imple-

ments, and a magazine. The mine was in a good and safe condition.

In a communication received from the manager of the mine since the close

of the year he informs me that the mine is still being vigorously developed,
although work has/been suspended for a short time on account of the extreme
cold. Two shifts of men were to be put on almost immediately. In reference

to the Crawford mill he writes, " Owing to the immense amount of oxide in

Failure of the
°"'' °^^^ ^^^ Crawford mill did not give good results. It is a well-known

Crawford mill fact that amalgamation is prevented by oxides, particularh" that of iron.
to treat the The Crawford mill however is the most perfect pulverizer and amalgamator I

know of, and I believe is doing a grand work on the free milling ores at Rat
Portage." He also states, " We have increasingly strong indications of a rich

deposit cf gold and silver."

In Ea.it ^ large amount of prospect work has been done on the property known as
Algomaatd the Ophir mine, north of Thessalon, and very excellent results obtained,

reerio^n
'^^ Specimens of nuggets have been widely distributed among mining men.

Ophir mia?.
" Rare specimens I learn have been forwarded for the Columbian Exposition at

Chicago. The property has been acquired by a syndicate of Duluth capitalists.

The Oreighton gold mine is situated three-quarters of a mile from the Ver-
milion river, in the township of Creighton. It is being worked by ai Ottawa
syndicate, of which Mr. Seybold is p»*e3ident, and the work on the property is

under the direction of J. R. Gordon, c E. Two lots, 1 1 in the fourth and 11

sold mme
^° ^^ ^^^ ^^^^ concession, have been located and development work has been done

on both. When at the mine the last of June a shaft had been sunk 50 feet at an
incline of 40 degrees, following the vein from the surface. The outcropping

quartz bearing gold could easily be traced for 500 or GOO yards south, and at

a width of 250 to 300 feet. The vein matter at the place of working is about
15 feet wide and contains gold of the value of $12 to $20 per ton. A 20 h. p.

boiler and a 15 h. p engine are used for running the steam drill, and a Pul-

sometre pump discharging when operated a 2i^-inch volume of water. Six or

eight men were employed when I was there.

A good road has been built from the mine to the river, down which the

chief supplies for the mine are brought, and a comfortable log building has

been put up for boarding and lodging the men.
Balfour mine.

[ visited the property of George Bennett of Chelmsford on :May 30th,

which is 4^ miles from Chelmsford station on the main line C. P. R., west of

Sudbury 12 miles.

This property is on lot 6 of the first concession of the township of Bal-

four, wnd was being worked for gold and silver by a few men. A shaft ha^l

286
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been put down 13 feet and drilling 35 feet from the bottom of the shaft.

About 200 feet from this place another boring has been made to the depth of

35 feet. The surface formation is slate, with quartz underlying.

Assays have been made of ore taken from the surface and from the bottom
of the shaft, and also from the deeper borings, showing from S2 to $8 of gold

and from $1 to $5 of silver per ton. A good level road has been built from

the station to the mine.

A gold property was located in the fall of 1891 about 20 miles east of

Sudbury, 1.3 miles northeast of Wahnapitae station on the Canadian Pacific

Railway, and 6 miles east of Wahnapitae lake near lake Kookogaming or

Rabbit lake. The discovery was made in a swale, where in drift boulders Rabbit lake

free gold was found in the form of small nuggets. The property was obtained 5 'cation.

by Colonel Shaw, A. McArthur and others of Toronto, who engaged Peter

McKellar of Fort William to examine and report upon the property. Mr.
McKellar traced the boulders to their place of origin, a distance of only 200

feet, where several segregated veins were found. An assay test made from

one of these veins by Mr. McKellar showed as high as S2,400 per ton of

coarse free gold. Frequent assays showed quantity, from traces to the amount
named. Other large well detined veins are found upon the same property

which show free gold at the point of exposure, but are chiefly uncovered.

It is intended to prosecute further work at an early date to test the value

of the property and, if satisfactory, operations will be commenced on a large

scale and suitable machinery introduced for efficiently working the mine.

From the present indications Mr. McKellar, who gave me the foregoing

description, regards the property as one of encouraging promise.

A mine containing some gold and silver was discovered in 1891 by A. D. Niijiaaing

Cummings of Nipissing on the south shore of lake Nipissing, about two miles
™'"'"-

west of the mouth of South river. A limited amount of prospective work

was done in the early part of the year by John McAree. p l.s., at the instance

of A. A. Wiight, 273 Chestnut street. New York. The work done was in

making excavations at several points on the vein and in sinking a shaft 6 by

8 feet to a depth of 35 feet. The vein is about 20 feet wide, and the gangue

consists of quartz, country rock and gneiss

To fully test the valu*- of the property Mr. McAree writes that the shaft

will have to be sunk much deeper; "that there is a good strong fissure vein

admits of no doubt."

la May six men were engaged in working in ^the Carscallen shaft of the I" t^^

Belmont mine, in the township of that name, which had reached the depth mi^ng^gion.
of 100 feet, being 25 feet additional since my last report. The gangue mat-

ter contained about 15 per cent, of suphurets. At 70 feet a level has been

run in a short distance, and a crosscut shows the vein to be 15 feet in width.

In the O'Neil shaft additional sinking of 10 feet has been done, making this

shaft 34 feet and showing a similar grade of ore as that taken out previously. Belmontmine.

A few additional feet in depth has also been made in the Strickland shaft.

The four Crawford mills set up in the village of Marmora had been run at

the date mentioned to the extent of treating 220 tons of ore taken from the

mine, which ore was found to be highly refractory, carrying iron ani

copper pyrites. The results as given to me showed a saving of 98 per

cent., the assays indicating but traces of gold in the tailings not to exceed 2

per cent.

In the process of treatment the ore is passed through a Gates crusher and TToress rj

then introduced to the top of the mill by an automatic feeder in a continu- t'^atment.

ous stream. It is there pulverized by nine balls of about 75 pounds each,

which are constantly kept in rapid motion by a revolving disc which pro-

duces both a circular and lateral revo'ution, and by which the ore is ground
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to an impalpable mass, completely disintegrating the gold from the rock,

which then settles into the trough or s^ink at the bottom of the mill and forois

an amalgam with the quicksilver, which has been supplied to each mill to

the extent of 125 lb. There is a constant stream of water injected inte the

mass at the bottom of the mill, which tlowing over the disc serves the double
purpose of keeping the quicksilver pure and causing an overflow about two
feet above, carrying with it the pulverized silica or quartz and other impuri-

ties and leaving below the precious metal. The ore is reduced to a fineness

to allow of 60 per cent, to pass through a 200 mesh, 80 per cent, to pas3

through a 120 mesh, and all to pass through an 80 mesh screen. The loss of

quicksilver in the test run was 2 lb., the entire quantity used being 500 lb.

for the four mills. By the ordinary process of retort the gold was run into a
brick and the standard reached 92J per cent, of gold ard a small peicentage

of silver.

In August, at the time of my second visit, the mine was not being oper-

ated. In a letter recently received from A. W, Carscallen, m.p., he
says :

" The Belmont mine is in full blast with a large Crawford mill running:

night and day, and a second one to be added shortly. They have about 30

men employed and everything is moving lively, 'ihe vein as it increases in

depth is increasing in richness, and the outlook for this property is very

bright indeed. I think the shaft is down about 120 feet, and they have
started levels at 30 and 70 feet. The property is being worked by Middleton
Crawford, the inventor of the mill, who is getting things in shape so that it;

will be a most convenient and economically-worked mine. The Crawford
mills have fully come up to my expectations, and are now fairly well intro-

duced into Ontario, both here and in the Rjt Portage district, where there

are thrf e large mills at work now. A number more have been ordered for

spring delivery, and the prospects are very bright for both mines and Craw-

ford mills the coming summer. There are no other properties being worked

in this section just now, but some capitalists have come in and purchased

lithographic stone, and are getting ready for operations as soon as the weather

cets warmer. The chances are that there will be a great boom all along the

line in mining next summer in this and other sections."

Ttie Crawford
mili a succesi^

in treating
Befaaont ore.

Otiier gold
property in

Belmont.

Gatling mine.

The Carter-
Walker
4irocesi«.

Tiie Crescent
jaine.

T. D. Ledyard of Toronto, dealer in nlines and mineral lands, writes that

" orold has been found in several places on the east half of lot 19 in the first

concession of Belmont. This lot is adjoining the one on which the new Bel-

mont gold mine is situated.

I have been informed that the Hastings Mining ik Reduction Company
have six men at work on surface ore of the Gatling mine ; also that a mill ia

under construction at Marmora village for the treatment of ore by the Carter-

Walker process, which consists in crushing and roasting the ore and forcing

vaporized mercury through the pulp, which is afterwards treated in settlers.

The Crescent mine was lying idle throughout the winter, but re-opene4

early in June. At the date of my inspection, August 10th, forty men were

employed at the mine and mill. George McDougal had the management,

with Wm. McDougal as assayer. J. X. Baker of Nova Scotia had the charge

of the mill.

Work was continued on the Mackenzie shaft, which had reached a total

depth of 65 feet in barren rock, crossing a vein of ore however at the depth

of 50 feet.

The shaft now known as the A shaft was being worked with a few men, in

contact with good ore. A considerable quantity of ore was being taken from

the large open pit, where the principal work was being done.

The mine is being worked with care, and apparently it is in a safe condi-

tion for the workmen. An open pit near the mill required fencing, which the

2^8
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manager said would be immediately attended to. The mill had been running
for only 8 or 10 days previous, and was treating about 20 tons of ore in 24
hours. For description of mine see former report.

A few tons of oie had just been treated in one of the Crawford mills, but
the cleaning up had not been finished, and the results were not known when
1 was at the mine.

S I L \' E R .

The Murillo mine as well as the St. Joseph mine on the adjoining lot have Murillo and
been lying idle during the year. For description of properties, see former St. .Joseph

reports. n^'^*^^-

The Beaver mine suspended operations both in the mine and at the mill Beaver miae.

shortly after my last visit in July, 1891. A watchman iias the care of the

property.

At my vit-it to the Badger mine in June a few men were emploved unwatering Badger mine.

one of the shafts and doing a small amount of work by way of refitting some
of the dilapidated places. The suspension of work on this mine, so largely

productive in former years, as well as the Beaver, I was informed was not for

want of rich bodies of ore, but must be attributed to other causes, the chief

one being the depreciation of silver. See former report.

In June I examined the Climax mine, which is on mining location T 145, Climax mine.

half a mile north of the Porcupine and about \^ miles from Silver Creek
station on the Port Arthur, Duluth & Western Railway, to which a good
wagon road has been built. The property is owned by capitalists of Minne-
apolis and Canada, no company having yet been formed. J. H. Sinclair of

Minneapolis, who resides at the property, has the entire superintendence of

the works. There are two parallel veins on the property, running 30 degrees

north of east and 300 feet apart. The mine has been worked constantly since

the 1st of December, 1891, with a force varying from 6 to 13 men. Previous
to the present owners purchasing the property some development work had
been done in sinking two shafts to the depth of 34 feet each, one on each
vein, and also running in a drift on the Xo. 1 or south vein about 80 feet.

Another drift was run in on Xo. 2 or north vein 3-5 feet.

Under the present management the level on Xo 1 vein has been continued
an additional 128 feet, making its total distance 208 feet and following the Extent of tha

mineral from the place of its intersection at .50 feet from the mouth of the ^^'^'^•"s''-

drift, thus opening the vein 158 feet. At a vertical depth of 31 feet from the
former drift another level has been driven in 135 feet, exposing the vein for a

distance of 70 feet. In the tirst level, at a point 50 feet from its entrance, a

winze has been sunk 31 feet to intersect the level below.

On vein No. 2 the old level was continued a further distance of 40 feet,

making a total of 75 feet from the entrance and following the vein the entire

length. At a vertical depth of 30 feet from this level another one was driven
in 213 feet, following the lead for 123 feet. There is a valuable showing of

ore in this mine.

These workings are in slate formation, and the gangue consists of calc and
Huor spar, quartzite, sulphide of iron and zinc blende, holding leaf and black
silver, with a small portion of galena. A force of 10 men was em[)loyed.

Oaptain Eapsey informs me that West Silver Mountain mine has been closed West Silver

since May 1st on account of the death of Mr. Drake, the owner of the prop- Mountain

erty. It was expected work would be resumed so soon as the necessary ™"^^-

arrangement could be made with the estate of the deceased. At the time work
was suspended shaft No. 2 had reached a depth of 142 feet.

On the second level drifts had been extended to the distance of 364 feet

west and 198 feet east. Drifting in the first level, which is 37 feet from the

23d
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surface, had been continued to the extreme distance of 151 feet west, and at a

point 125 feet from the shaft a winze had been sunk to the level below.

Since my last report but little work has been done in the lowest level. A
considerable quantity of valuable ore had Vjeen taken out of the mine and
shipped. Mr. Ifapsey states in a recent letter that " the mine never looked so

well as when shut down."

Gopher mine.

Attgust'v

mine.

Mines lying
idle.

Guaranty
mine.

Empire mine,

Discovery of the Gopher mine was made about two years ago by I. S.

Robeits on the south half of lot 11 in the fourth concession of the township
of Strange. The property is owned by a number of capitalists of Minnea-
polis, and the company formed is known as the Gopher Gold and Silver

Mining Company. Capital stock, 8100,000, all paid up. Mr. Howard of

Minneapolis is the managing director ; office, 707 Globe building. Mr.
Roberts has the superintendence of the work at the mine.

Work was begun a year ago last April and continued until Christmas

with from 6 to 9 men. One shaft was sunk 104 feet on a vein of 10 feet

in width, and at 50 feet from the surface a drift was run in 52 feet on
the vein and a cross-cut of a few feet was made. Assays from these

workings show value of the ore running from 85 to .$60 per ton. ' At a
distance of 250 feet from the first, a second shaft was put down 20 feet

on vein matter. No. 3 test shaft was sunk between the first and
second 21 feet, in which was found a good showing of native silver.

The machinery consists of one 20 h. p. boiler, a 10 h. p. engine and
a pump ; but so far the pump had not been required for use.

An engine house and good dwelling house, blacksmith's shop and dry-

ing room for the men have been put up. It was expected work would be

commenced again about the first of August.

Work on the Augusta mine was suspended in November, 1891. Since

the former report about 60 feet of drifting has been done and a shaft 12 feet

deep sunk at a distance of 130 feet from the mouth of the last drift opened.

In this shaft it is said good ore was found. Mr. Griffis, the manager, informed

me that the property would be worked again about the first of September.

Silver Bluff mine was lying idle. Mr. McEwen, the manager of the Shuniah

Weachu or East Silver Mountain mine, informed me that work had been dis-

continued at this mine October, 1891. No additional work except explor-

ing had been done since last report. Silver Blufi, Crown Point, Silver Centre

and Palisades mines were also lying idle.

Mr. McEwen has charge of a new property known as Guaranty mine,

comprising 160 acres, situated on the fourth concession of Stiange, six miles

east of Silver Mountain. It is owned by a company in Minneapolis ; capital

stock .8150,000. I found 12 men employed under Captain James. A vertical

shaft has been put down 45 feet on a quartz vein. Boiler and engine 16 h.p.,

with suitable hoist. An engine house and comfortable boarding camp have

been built.

The Empire mine location comprises 135 acres, being lot one in the second

concession of O'Connor, and adjoining the Beaver location. Work was done

as early as 1889 by sinking a test shaft 14 feet on the north part of the pro-

perty. An opening was also made in the hill side on the south part of the

location, opening a promising vein of ore, and a shaft was sunk 14 feet. North

of this opening, 112 feet, a shaft has been sunk 16 feet deep, exposing good

ore, and west of this opening another shaft has been put down 26 feet. Work
has been retarded on the property on account of infiow of water. This mine

gives an exhibit of very rich ore.

The property known as RXX mine is situated in the township of Sco-

ble, comprising 80 acres. It is about 25 miles west of Port Arthur, adjoin
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ing Rabbit Mountain, and is owned by Joseph Brimson and R. E. Mitehell, RXX
both of Port Arthur. This mine, which is due south 1 j miles from the famous "ii^e-

Beaver, has been worked since November. 1891, and had a force of seven men

•employed when I was there. T. R. Walker of Port Arthur has the manage-

ment of the work.

A vertical shaft 7 by 10 feet was sunk to the depth of 9ti feet, following

the vein, which is from three to four feet in width, evidently being a tracer of

the Beaver vein, and showing silver which becomes richer at the bottom of

the shaft. The shaft was still in the trap rock, but the slate formation was

-expected to be reached at an additional depth of from 15 to 20 feet. Hoist-

ing was done by a whim. A boarding house, sleeping camp, dry house,

stabling and a blackshith's shop have been erected.

Upon examination of the Lily cf the Valley property, which I visited on Ljiy of the

June 14th, I found that two distinct veins of ore had been opened and traced Valley mice.

for a distance of about 50 rods. Their course is east and west

Starting at the farthest point east, the two veins are about 300 feet apart.

The north vein runs due west and the south vein north of west, so as to form

a junction with the other vein at a point 50 rods west. The first discoveries

were made on the two veins nearly opposite each other, and about midway

between the two extremities. A shaft was sunk on the south vein a little

west of the place of discovery to the depth of 20 feei, showing the vein

between well defined walls to be three feet in width. At a distance of 200 feet

east of this shaft, on the same vein, another shaft has been put down to the

depth of nine feet. The first five feet passed through clay, when rock con-

sisting of spar and quartz was reached. The four feet of sinking in the rock

showed the vein to a width of six feet. Work was being done in this shaft

at the time of my visit.

On the north vein, which is now designated the main vein, and nearly

opposite the first shaft, a third shaft has been sunk to the depth of 30 feet,

exposing the vein to a width of 10 feet, but the full width had not yet been

determined. The mineral has been followed from the surface to the bottom

of this shaft. Work had been suspended on this shaft for two months, and
it was partly filled with water. At this time about 20 tons of high grade

ore had been taken from the mine.

Since writing the above, a recent note from Mr. Hugh Munroe, Crown
timber agent at Port Arthur, informs me that a shaft has been sunk to a

depth of 25 feet, with a showing that is really good. He states, " I saw ore

that would assay S7,000 per ton."

I have been informed that the main vein has been traced by surface

working a distance of three miles east and 1^ miles west.

COPPER.

In the early part of June I visited a property formerly owned by the Mon- Copper

treal Mining Co. on Point Mamainse, which is on the east shore of lake
pof^t"'"

""

Superior, about 60 miles in a northwesterly direction from Sault Ste. Marie, Mamainse.
and I spent some time in examining a part of it. It consists of two locations,

one known as the Sand Bay location, comprising 6,400 acres, and the other
as the Pancake Point location, comprising 4,800 acres; a total of 11,200
acres. The property has passed into the hands of Detroit capitalists, who
hold it by option, and they are engaged in doing development work under
the direction of Captain T. H. Trethewey, who has had extensive experience
in mining. It may be of interest to submit an extract or two from the
report of this property, which Mr. Trethewey, after careful exploration made
to Mr. H. S. Sibley, trustee, of Detroit. The description he gave is as
follows :

16 (m.) 241
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Description
of the
properties.

" The formation is that of the copper bearing series, being identical with
that of the Keweenaw copper- bearing rocks, and no doubt will prove a con-
tinuation of the same, consisting as it does of an enormous development of

beds of alternating amygdaloid, trap, conglomerate and other allied rocks. It

commences at a point on the shore of lake Superior northerly from the north
boundary of Sand Bay location, and forms a chain of high hills about 3^
miles wide extending in a southeasterly direction to and beyond Pancake
river, and includes also the northeasterly portion of Pancake Point location,

the southerly portion being of the same formation but low and fiat. The
amgydaloid beds are from 3 to 20 feet thick, the trap beds from 10 to 30O
feet thick, and the conglomerates range from 400 to 500 feet or more in thick-

The latter contain water-worn quartz boulders and pebbles, varying

The occur-

from that of coarse sand to boulders 15 inches or more in diameter. The
conglomerates in which native copper occurs have not these large boulders,

but are from 4 to 14 feet in thickness. The strike of these beds is from the
northwest to the southeast, and they dip at an angle of 20 to 30 degrees to the

southwest towards and under lake Superior, similar to the Keweenawan series

on the south shore ; but further inland they may be more tilted, as the beds

from which I took the dip were on the lake shore.

" Oopper occurs in this region in different forms of deposit. First, in true

in°veins?°^^^'^ fissure veins from three to ten feet wide, which have a north and south strike,

and an easterly dip sometimes cutting the formation at an angl^of 45 degrees

and generally faulted, the foot wall having a lateral thrust southward. The
gangue consists of earthy calcareous spar, fluor spar, druzy quartz, epidote,

chlorite and brecciated fragments of the adjoining rock, in which is concentrated

not only native copper but in some of these lodes copper pyrites, copper

glance, green carbonate, red oxide, black oxide and native silver. Sometimes
the latter is associated with the native copper ; at other times it occurs on a

branch of the vein entirely separate from that carrying copper. The copper

glance gave by assay eight ounces of silver to the ton of 2,000 lb. Secondly, in

entirely or partially tilled cavities in the amygdaloid beds, and it is reason-

able to expect that where the lodes intersect these copper-bearing beds

rich deposits of copper will be found not only in the veins but extending for

a considerable distance into the beds on each side, and following their dip, as

often occurs in the copper mines on the south shore. Thirdly, in small masses

and sheets lying between the trap and conglomerate beds as a cementing

material, or a portion of a cementing material, occuring as a matrix in some
of the conglomerates similar to that of the Calumet and Hecla mines in

Michigan.
" In following the formation northward from Sand Bay location veins

occur, the direction of which conincides with that of the strata ; but dip at a

different angle, characteristic of those of the Ontonagan districts.

"In following the trend of the strata inland, southeasterly from Sand

Bay, it is found to swing round more to an easterly and westerly direc-

tion. The veins cut the formation nearly at right angles. Their course is

generally marked by a deep depression through the hills similar to that of the

Cliff and Central mines in Michigan. Very few outcroppings are seen, the ad-

joining rock and debris having covered them. Small cree^ks often follow the

course of these veins. In these I have found outcroppings which generally

showed native copper in small particles, as well as larger pieces up to five inches,

from which I have broken specimens with the use of an axe or small pick

"At the northeasterly corner of Sand Bay location, about one mile south-

west from the corner post, the Huronian slates come in, having a dip to the-

southwest ; they probably underlie the copper-bearing rocks. There quartz irk

veins occurs, the quartz being copper stained and likely to carry gold and

silver. Granitic and syenitic rocks occur farther to the northeast

Course of the
veins.

On the
Huronian
border.
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" Sand Bay would in all probability be headquarters, where an office,

boarding-house and two dwelling houses erected in 1883 are still in fair

condition."

These buildings were being used at the date of my visit for the conveni-

ence of the manager and the workmen. A force of ten men was employed,

and during the month of May the expenditure for work and material was Diamond drill

about $450. The principal work being done was boring with a diamond drill. explorati«jn.

Test borings had been made on four different veins, aggregating a total of

723^ feet, as follows :

No. 1, boring 82^ feet deep.
No. 2,

" 110
No. 3,

" 50
No. 4,

"
77

No. 5,
"

99
No. 6,

"
123

No. 7,
"

172

After the close of the year Mr. Trethewey sent on to me a farther account

of the work done on this property in which he states :

" As to the progress of operations in this location during the past year, I

would say that in December, 1891, an exploring party was placed at work
with a diamond drill to demonstrate the character of a number of veins

known to exist, and which displayed favorable superficial indications. After

drilling over 3,GOO feet at various points, several of which shovsred native Sinking a

copper, gray and other ores, the one presenting the most encouragement was
t^g'^gin

' °°

selected and. it was decided to sink a shaft to fully demonstrate the strength

of the vein to a de^th of at least 500 feet. The drill core obtained at a

depth of 41 feet contained native copper ores of considerable richness.

Accordingly during the autumn of 1892 a plant of machinery necessary for

the sinking of the shaft proposed was erected at the vein, including a four-

drill air compressor, double cylinder steam hoisting engine, boiler, etc., since

which time the shaft has reached a depth of 52 feet. For over 40 feet

of this the vein has produced copper of exceptional richness, both in

native copper of sheet, small mass and heavy shot form, as well as quite heavy
gray ore, an assay of which yielded 34 per cent, of copper and 14.7 ounces of

silver per ton. The vein also shows small quantities of native silver. It is

expected that the other veins which displayed copper in the cores of the

diamond drill will receive attention during the coming season, but of course

the main efforts will be concentrated upon the vein whioh the limited amount
of sinking done proves to be so richly charged with copper.

"It may be of interest to add that the cost of the diamond drilling here, Coat of

which was in conglo nerate, amygdaloid and trap rocks, was $1 92 per foot, ^^^,^°'^^

which includes the entire cost of buildings, cutting roads, diamonds, etc.,

everything except the drill itself."

COPPER AND NICKEL.

Early in June when I visited the Oopper Cliff mine there were about 400 Canadian

men employed by the company. The new rock house had been completed Copper Co s.

and the mine was being extensively worked.
The shaft in this mine, with an incline of 40 degrees, has reached a depth Copper Cliff

of 700 feet, or about 500 feet vertical depth. Extensive stopes ha^'e been mine.

done near the surface and down to the first level, 58 feet from the surface.

The second level is 40 feet below the first, and has been run for a consider-

able distance in good ore. The third level is 83 feet below the second and
has been run in 100 feet. The fourth level is still 82 feet lower, in which
several large stopes have been made and run in 120 feet. The fifth level,

which is 65 feet below the fourth, has been run in 180 feet and several stopes
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The Evans
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Second level.

Third level.

Fourth level.

Pifth level.

Machinery.

made. The sixth level, at a depth of 87 feet from the one above, has been

run in 250 feet, but little stoping has been done. The lowest level is 86
feet below the sixth, and has been driven in to a total distance of 360 feet and
passes through a fine field of ore.

The smelters were run to their usual capacity until within two months of

the end of the year, when they, with the work in the mine, were closed down.

On the 2nd of July I visited the Evans mine and found 75 men employed,

under the etticient direction of Captain Alfred James. The shaft was 220
feet deep. Work had been extensively carried on in the open pit and the

three levels below it. A considerable amount of ore was being taken out and
the whole work in connection with the mine was being done in a workman-
like manner and proper attention paid to the comfort and safety of the work-

men. About the middle of September I again examined the mine and here-

with give a more detailed description of the work, as it brings it up to a

later date.

In the open pit mentioned above, work was being done by 7 men in stop-

ing, trimming and removing rock, and scaling ground. A fine ore body was
exposed in the northerly part of the pit of about 30 feet in width, and
extending from the bottom to the surface. On the east .side of this large

excavation there is an extensive tield of copper ore, carrying but little nickel.

The ore in this mine is sorted into three classes and treated separately, viz :

Pure nickel ore, carrying but little copper
;
pure copper ore, carrying but

little nickel ; and the nickel and copper combined. The ore is taken back on

the tramcars to the hoist shaft and raised to the rock house. Work will be

continued in this open pit.

A second level, which is 40 feet below the first, has been run in north

100 feet, in which large stopes have been made extending upward to within

20 feet of the floor of the first level. A large centre pillar of ore and side pillars

have been left to support the roof of this part of the level. Another drift south

has been run in 30 feet, in which stoping has been done, commencing at the

shaft and extending back some 20 feet, leaving the opening about 12 feet wide

and 12 feet high. The remaining part of this drift is in lean ore or barren

rock.

Forty eight feet below the level No. 2 a third level has been run in

north 100 feet. Extensive stoping has been done extending 40 feet in width

and 30 feet in height, or within 18 feet of the tloor of level 2. Three pillars

of ore are left as supports in this working. A large body of ore remains in

sight in this drift. A south drift has also been run in for 50 feet and an

extensive stope inade 30 feet wide and 30 feet high, being arched over ia

the centre for support.

Level No. 4 is down 57 feet below No. 3. A north drift has been run in

40 feet, and but little stoping done. A south drift on the same level is run

in 20 feet, with considerable overhead stoping done. There is a tine showing

of ore in this drilt.

The shaft has been sunk to the total vertical depth of 270 feet, and a fifth

level run in which i« 50 feet below the fourth. Work in this level consists

of a north drift extending 18 feet, with stoping just commenced. A south

drift has also been driven in 18 feet. A pump has been put in this level of

sufficient capacity to lift 150 gallons of water per minute to the reservoir in

the third level, at which place another pump of equal capacity makes the

water discharge at the surface.

Drilling is done principally by machinery. The Rand air compressor

operates the drills and is capable of running seven. The double machine has

capacity to run fourteen drills. About 120 tons of ore are taken oat in 2 I hours.

The ore, when sorted, crushed and screened, is conveyed by railway to the

roast beds near the smelters at the Oopper Clilf mine. There are two boilers
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of 50 h. p. each and two of 70 h. p. Three are in constant use and one is

held in reserve. The hoisting engine is 150 h. p. and two drums attached.

The hoisting is done exclnisively on the day shift. Two men are usually

employed during the night in putting everything in proper shape for work
in the morning. The crushing engine is 50 h. p.

The buildings consist of a shaft and rock house, engine-room and boiler- Buildings.

house, changing-house, blacksmith shop, office and warehouse. A boarding-

house is conveniently arranged with 18 sleeping apartments and a large

sitting-room. Three double frame dwellings with five other residences have

been provided for the workmen. I gave direction that a frame that could be

temporarily removed when necessary should be placed around the engine and
belting in the rock-house.

About 1,800 cords of wood were on hand, obtained from the timber

near the mine.

School accomodations for the children are obtained at Copper Cliff, where

a good school is maintained. A Sunday school and religious services are con-

ducted on Sabbaths in the large dining-hall of the boarding-house. Daily

mails come ^o Copper Cliff, a mile distant.

In the latter part of June I examined the Stobie mine, when a force of ^^^
^^

36 men were employed under Captain Bluett. Work in the open pit was
being vigorously carried on, which is now about 85 by 100 feet at the surface

and has reached a depth of 70 feet, narrowing as it goes down to the present

place of working. The work will continue both in stoping and sinking in

this pit, from which about 100 tons of ore are being lifted daily. The adit

level, 6 by 8 feet, has been run in 85 feet in a southwest direction, with

a large stoping at the entrance. As the rock formation is firm no timbering

is required.

Two steam drills were in use, one in the open cutting and the other in Machinery,

the drift. In addition to these, three air compressor IngersoU drills are used.

The hoist is a steam derrick. The bucket holding 1,200 lb. of ore is dumped
into a car and run out on a tramway 120 feet to the rock-house. It passes into

the Blake crusher, which is capable of cx'ushing 150 tons in ten hours. It is

then screened and the three grades, fine, raggins and coarse, taken to the

roast beds at Copper Cliff for calcining, a distance of nine miles. About
six cars are loaded daily, being about two-thirds of the entire quantity of ore

treated in the two smelters. Three 20 h. p. boilers and engines are used
separately for running the drills, hoisting the ore, and crushing and screen-

ing it.

In addition to the large body exposed, the ore has materially improved in Exploiting the

the percentage of nickel. The deposit of ore has been traced along the rise or^ body,

and top of the hill in a southwest direction for a distance of 500 or 600 feet.

Several test openings have been made along the lead passing through the

gossan, showing fine bodies of nickel ore.

A large quantity of wood is collected at this point and three cars, say
about 37 cords, are taken daily to the roast beds and Copper Cliff mine.

Besides a comfortable residence for Captain Bluett and family, there has Buildings,

been erected a good boarding-house and all other suitable buildings for the
work.

The whole is under the general management of Mr. John 1). Evans, who
resides at Copper Cliff.

The workings at the mine present a neat and safe appearance, with the

exception of a projecting rock over the mouth of the adit which I directed

should be removed.
In September when I again visited the mine the workings in the open Progress of

cut had been extended westward under the hill to a distance of 30 feet from operations,

the perpendicular wall and to the length of 70 feet. As the work would be
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extended in this direction it would be necessary to leave substantial pillars

of ore to support the rock roof. On the east side of the large opening a skip

roadway was being cut through the rock, over which the ore could be taken

out of the ujine and conveyed to the new rock-house which was then being

constructed by the side of the railway track. The southwest drift has been
extended to the distance of 172 feet from the entrance and running in the

direction to reach the ore bodies as shown on the surface, as described before.

Apparently there is an extensive field of ore in the mine, and of much richer

quality than that obtained in the earlier working of the property. A new
engine-house had been built and two new boilers set up of 75 h p. each,

with the engines which are intended to give the motor power for all the

machinery at the mine.

A recent note from the captain of the mine informs me that the drift has

been extended and a raise made opening the ore bodies on the bill.

H. H. V^ivian

Company.

The Murray
mine.

Extension of

mining work.

Work of the
smelting
furnaces.

Bessemeriz-
ing the matte.

Cordwood
fuel.

Management.

September
inspection.

I inspected the Murray mine (property of the H. H. Vivian Co.) on the

28th of June. It had not been worked from the middle of October last to

the end of April. The southwest drift in shaft No. 6, at a depth of 60 feet

from the surface, had been run in the entire distance of 165 feet, and large

stopes had been made in it. Due west of the shaft 35 feet, a winze was being

sunk to reach the level below, which was 20 feet deep. The northeast drift

had been extended to the entire distance of 250 feet, in which extensive stoping

had been done. The north drift at the bottom of the shaft, which is 100 feet

deep, had reached the distance of 35 feet, and the small drift mentioned in the

former report .'•tarting from about the middle of this drift had been run in 35

feet. Another shaft had been started on the opposite side of the railway

track at a distance of 400 feet from the former one, in a northwest direction,

and had reached tho depth of 25 feet.

The two smelting furnaces, of 50 tons capacity each in 24 hours, were run-

ning about 45 tons of good ore daily. The coarse matte produced from the

ore is bessemerized and shipped to Swansea, Wales. As shipped the matte is

raised to about 40 per cent, nickel and 20 per cent, copper. About four car

loads of 15 tons each of Pennsylvania coke was being used weekly, or about

eight tons daily. With duty and freight combined it can be laid down more
cheaply than the Nova Scotia coke. Cars are loaded at the coke ovens in

Pennsylvania and unloaded in the coke house at the mine.

Three boilers and three engines aggregating 100 h. p. were in use, one of 60

h. p. and the others of less capacity. The largest one is used for injecting the

air through the metal in bessemerizing it, a process which occupies an hour and

a half for each charge of two tons. It is then emptied out into pots where the

nickel settles to the bottom and leaves the slag on the top, and when cooled in

the pots and taken out the slag is easily broken from the metal. About one-

quarter ton of fine matte is contained in each pot. A sufficient supply of ore

was on hand to keep the smelters running for three months.

I was informed that 5,000 cords of wood are consumed annually in the smelt-

ing department, including the roasting. An area of 500 acres of wood land is

cleared annually to supply this department of the work. The rapid consump-

tion of wood will at not a distant d;ite place these mining companies dependent

upon the C. P. R. for bringing in fuel.

Mr. Harry Edwards has the full char>.'e of the smelting department, in

which about 70 men were employed. Mr. H. Lidgey, of Swansea, Wales, is

general manager, having recently removed with his family to the mine.

In September I was again at the mine and examined the whole of the under-

ground workings. Percy McNulty, the foreman, had under his charge 30 men
who were divided into day and ni^ht shifts. Work was being carried on exten-

sively in the first level of shaft No. 6, ami in the lower level a small force was

working in excellent ore. About 75 tons of ore were taken out daily, and when
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sorted about 60 tons were fitted to go to the roast heaps. A good rock-house

was built and a 10 h. p. engine was used for hoist. Four air compressor drills

were in use. The shaft was neatly and substantially timbered and a convenient

ladder-way of 12 feet rests extended to the bottom of the shaft. I gave direc-

tion that this should be properly walled off from the part of the shaft in which

the hoist cage was used.

In the smeltins; department a new furnace, specially designed by Mr.

Edwards to meet the need of the ore and the work, of 140 tons capacity in 24:

hours, has been put up and it was expected to be in operation in about ten

days.

When the present smelters are continuously running about GO tons of ore

are treated in 24 hours On account of the short water supply previously there

had been a temporary suspension of smelting, but the furnaces were running to

the full capacity at this date. The bessemerizing process was satisfactorily

continued, raising the standard of the matte for shipment to 40 per cent, nickel

and from 20 to 25 per cent, copper.

A new and convenient office has been built at the smelter, together with a

shop for repairs containing lathe, drill, etc. ; also a new coke house of 500 tons

capacity.
Improve-

An important improvement has been made in the tramway which leads out ments.

to the roast beds, in providing suitable turntables at each branch track whereby

the ore can be dumped upon the roast heaps. One turntable is used for

two roast heaps, the beds being on both sides of the main track. Thirteen

turntables were put in, supplying 26 roast beds. The same are used to

return the roasted ore to the smelter. A convenient weighing-house is built

o.'er the tramway and all the crude ore is weighed as it is run out to the roast

heaps, and the roasted ore reweighed as it is returned to the smelter.

On the 27th of June a force of 170 men were employed at the Blezard Dominion

mine (the Dominion Mineral Company's property), 60 of whom were doing Mineral Co. 's

underground work. They were chiefly engaged in removing the rock roof

over the first level, and removing some of the pillars which had been left to

support it. The work, although somewhat hazardous, had the advantage of The Blezard

being in full daylight, and was apparently being done with care. A few men ^iJ^e.

were engaged in stoping in the bottom level in shaft No. 1, in which no ^ „. -

additional sinking has been done. Shaft No. 4, or the new shafr, at a ^j^,*

dibtance of about 50 feet north from the open pit, had been put down an

additional 30 feet, and a 30-foot drift in a northeasterly direction had been

driven in. At this time about 150 tons of ore was being taken out daily

from the mine, crushed and screened, and sent to the roast beds. Management.

Captain Eobert A. McBride, formerly of the Worthington mine, had

charge of the work in this mine, and Mr. Ian Cameron of Glasgow, Scot-

land, had the general management of the company's works, having entered

upon that duty on the 15th of March last. Mr. Cameron has had large

experience in mining, and he has also been engaged in refining nickel in

England, Scotland and Germany. Serious acci-

In the early part of September, in company with the Director of Mines, dent at the

I revisited this mine on the occasion of the accident which resulted in the

death of five men and the injury of two others, on which a special report has

been made to the Commissioner of Crown L^nd3. On a careful inspecoion of

the open pit where the accident occurred, the Director of Mines fully con

curred with me that no further work should be done on the floor of this

opening until the entire remaining roof was removed and the pillars

sustaining it were taken down, excepting that part of the roof supported by

the large pillar through which the shaft passes to the deeper workings of the

mine, a decision which the manager of the mine himself had arrived at. Thi.s

huge pillar itself, by the blasting around it, showed some places of seam or
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State of the
mine at the
second inspec-

tion.

broken formation at the sides, and we ordered that firm additional supports

should imraediatoly be put in proper position to render it entirely secure. I
gave written instructions as to what should be done to make the whole of

the work safe, and the manager said tbey should be complied with at once.

At this time no additional sinking had been done in shaft N"o 1, which
was something over 170 feet in depth. The floor of the open level at the
place of the shaft is 69 feet from the surface. A secoad level at 30 feet

below the floor of the open level had b3en run, bit was in disuse. At a
greater depth of 8o feet from the floor of the first level the third or bottom
level was run in about 60 feet southeast, which is known as the southeast

level. A large stnpe was made in this drift 25 feet wide, and about the

same in height, in the centre of the arch. A cross-cut is run in from this

drift at a distance of 45 feet from the shaft, and extending upwards. A
drifc on the north side of the shaft has been run in 35 feet, but no stoping

done in it. A sump is placed in this drift near the shaft, and a pump to

hoist the water to the surface. This was the principal place of working in.

the mine at that time.

In September the new shaft had re iched a total depth of 95 feet. At
81 feet from the surface a drift of 16 feet had been run in, and it was
intended to extend this drift to connect with the main workings near shaft

No. 1. This shaft was properly timbered and a suitable frame put in for a

cage hoist. It will become the main working shaft of the mine. One
hundred and sixty men were employed at this date, and about 15,000 tons of

ore were on hand, together with 250 tons of matte.

The Worth-
ington mine.

The Worthington mine is also owned by the Dominion Mineral Co.n-

pany. Although operated to a limited extent formerly, it has ha 1 a consiler-

able quantity of high grade ore taken out. Work had been suspended for some
time, but was again resumed on a fair scale during the latter part of the

year and with most encouraging results. A body of exceedingly rich ore has

been discovered in one of the shafts, which is said to be the most valuable of

any nickel ore found in that district in quantity. About 50 men were

employed on the mine at the close of the year. The company may regard it

as practicable to place smelling works at this mine at not a distant date, as

large shows of ore are being opened up.

D \' -k I
'^^^ Chicago nickel mine is in the township of Drury I inspected it

Company. on the 29th of June. For further description of location see former report.

The mine and works are owned by a company of capitalists in the cities of

Chicago nickel Boston and Chicago, known as the Drury Nickel Company, with Mr. R. P.

mine. Travers as president. The capital stock is i?500,000, with 8120,000 paid up.

A large open cut, the principal place of working, has been exten led to the
Extent of the

f y|i length of 300 feet on the surface, and a fine deposit of clear ore is exposed
openings.

^^ from 14 to 15 feet in width, with diorite foot wall. The ore deposit has

increased in width about 20 additional feet, but is mingled largely with rock,

say about one-half good ore. The wid h of the open cut at the satface is 20
feet, and at the bottom, at a depth of 40 feet, it is narrowed to 14 feet. The
deepest workings have reached 70 feet and are in good ore.

Across the ravine, about 300 feet west from the present workings, a test

pit has been opened which shows fine ore Four air-compressor drills are

used in the mine, two Ingersoll and two Rand. The ore is lifced from the

mine to the top ot the rock house by two skips drawn by tw i 4 foot friction

drums, which are run by a 60 h.p. engine. Tlie ore when hoisted is dumped
on the crushing floor in the top of the rock house. When screened the three

sizes, tine, seconds and coarse, are dropped into chutes, under which cars

holding about two tons each are carried over the trestle tramway and dumped
on the roast beds. The tramway can easily be shifted from one roast bed to

another.
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The smelting house is a substantial stracture 60 by 60 feet, with an annex
24 by 24 feet. Besides the furnace the plant consists of three converters,

two blowers, one double cylinder air compressor, one 45 h p. engine, two 85>

h. p. boilers and two steam pumps. A set of Cornish rolls are used for

pulverizing the quartz and other materials for lining cement
The coke house is a good building 30 by 50 feet ; but there is also a gooc?

machine shop and saw-mill with shingle mill attached for minufacturing all

the lumber and shingles required for the company's purposes. The laboratory,

24 by 34 feet, is well fitted up, with Mr. Fred. Edwards in charge as assayist.

Mr. R. P. Travers of Chicago was at the mine exercising a general super- ^laiiagEsi:**^

vision of the entire work. Captain Travers is superintendent, with Alea.

Erwin as foreman. A full force of men was employed in the various depart-

ments of work.

A new nickel mine is being opened up about two miles north of the Sfceppasd

Blezard, called the Sheppard mine, on whi h a force of 40 men is employed, ^ii^e-

under the direction of Mr. E H. Davies, sinking a shaft and doing other

development work. A good plant is in use, consisting of a 35 h.p. boiler

and engine for hoisting, running a 7-drill Rand compressor, etc.

On lot 12 in the third concession of Denison, one and a half miles from ;^^ac{fcBa!!a

Worthington mine and three-quarters of a mile from the railway, a property mine,

known as the Macdonald mine was worked part of the year with a force of lO'

or 12 men.

About one and a halt miles from Keewatin, ^on Lakeof-the Woods, a Keewati«

nickel property has been disc: vered. and some prospecting work has been °^^^*^^

done on it. Openings on the surface have been made to a width of 75'

feet and over a length of quarter of a mile, Oae opening was made 8 by 2'>

feet and 16 feet deep, from which about 30 or 40 tons of good ore have been-

taken out. Four men were employed in opening the property for five or six>

weeks. The property is owned by six persons residing in Rat Portage and
Keewatin, and comprises 56 acres held in fee simple. Assays made by Mr.
Hille of Port Arthur show the ore to be of good grade.

MICA.

Messrs. James Foxton S: Bros, of Sydenham are working an amber mica Foxton's mine

property on lot 5 on the eighth concession of Loughborough with a few men. *"<^ works.

The vein had been opened at diSerent places along the surface for the
distance of 500 feet, with cuts at the respective depths of 10, 20, 25 and 4.>

feet. The mica extends over an area of 550 by 30 feet, froai which about
30 tons have been taken out. During the two weeks previous to my visit

in May about one ton per day hai been mined. The place of working w.ie-

from 10 to 15 feet down from the surface. About half of the mica obtained*

from the property is in large crystals, 10 by 12 inches. It is very toug'i^

and commands .S6 per pound, while the smaller size, 2 by 4 inches, is sold at.

35 cents per pound. This property is two and a half miles from Sydenhanx
The market is reported as dull.

The large mica property owned by the Sydenham Mining and Mica
Company has been lying idle during the year.

Messrs. Smith k Lacy are still operating their mica property in tbf SmitfesBa
township of Effingham, county of Addington, with satisfactory returns of L&cej miae.

pure white mica.

The Grant mine is situated on lots 7 and 8 in the tenth concession of
^**^*'""*'

Loughborough, three and a half miles from Sydenham. It had been exten-

sively worked in former years, but was idle in May.
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The Amy and
Folger mine.

The Amy and Folger mine is on lot 8 on the eighth concession of Lough-
borough, and is worked by Messrs. Folger and Williams. Six men were
employed when I was at the mine in May, with Sanniel Cordick as foreman.
Mr Williams has the general management of the work. One opening Had
been made about 75 feet in length on the surface and worked to a depth of

30 feet. This vein can be traced on the surface for 200 feet and is 6 or 7

feet wide. The mica is found in the limestone and taken out in consider-

able quantity. The largest size is cut to G by 10 inches, but the greater propor-

tion is in smaller sizes. Four men were working in this pit. A second
working was newly made at .300 feet from the former one. The surface had
been opened for 30 feet and worked to a depth of 15 feet in broken formation,

and the rock and mica were being removed chiefly by picks. The mica is

hauled to Sydenham and sold to the Thompson, Houston Oo., and is put up
in the cutting works in the town.

Trueedale
mine.

tejling mine.

Mica and
phosphate.

Wolf lake
mine and oth''

properties in

Bedford and

The Truesdale mine is on lot 8 in the third concession of Loughborough.
Three men were employed, and the work had been continued for the past nine

months. It gives promising returns.

C I. Sterling of Kingston is operating a mica property on lot IG of the

ninth concession of Loughborough, about seven miles northeast of Sydenham.
The mine had been worked for about a year and a half, but had been sus-

pended for the three months previous to my visit. A shaft had been
opened 7 by 7 feet at the surface, which widened as it went down to 18 by 18

feet at a depth of 70 feet. It is about half filled with water. During three

months of last year 50 tons of 80 per cent, phosphate and 10 tons of amber
mica were taken out. In Jhe present year, up to the date of my visit in May,
10 tons of high grade phosphate and 15 tons of mica hid been mined.

The lead has been traced for over 300 yards, and three test pits have
been sunk from 15 to 20 feet in depth. In one of these pits a vein of three

feet width has been opened of excellent phosphate, which will be worked as

soon as the market improves. About twenty other surface openings have
been made along the lead, showing phosphate and mica. Hoisting is done
by horse-power. This mine is about eleven miles from Murvale station on
the Kingston and Pembroke Railway, to which the phosphate is hauled for

shipment. The mica is taken to the cutting works in Sydenham.

PHOSPHATE OF LIME.

W. J. Webster of Westport owns a phosphate property on lot 28 of the

eighth concession of Bedford, situated on the border of Wolf lake. The hill

rises to an elevation of 280 feet, with an incline of 30 degrees. On the hill

side a shaft has been run in 15 feet, tapping a vein 7 feet in width of tough

amber mica. About one ton had been taken out, and it was intended to

push the work vigorously. If the market improves the work will be

extended on the phosphate deposits, which have a favorable showing. Mr
Webster has also obtained the following phosphate properties : Lot 2 1 in the

tenth concession of North Crosby, being a continuation of the lead on the

former lot described. On lot 19 in the second concession of North Crosby
development work has been done, uncovering a vein of phosphate one foot

in width for a considerable distance. On lot 29 of the ninth concession of

Bedford prospecting work has been done, and 10 tons of from 65 to 70 per

cent, grade of phosphate taken out. Also on lot 21 of the tenth concession

of North Orosby limited prospecting has been done, showing a good opening

of high grade ore.

Work at the Opinicon or Rock kke mine was being still carried on uni^er

the control of Neil Cochran with a fjrce of 25 men at the time of my visit in

May. Charles Pine of Westport was acting as ahi[)ping agent. The larger
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opening described in my last report at 150 feet depth hxs been sunk now to
2p*?'lV

the depth of 220 feet. About 150 tons of 75 per cent. oi?e are being taken ^^^^_
* ®

out monthly ; 800 tons were on hand at the mine. A self-dumping car of one

ton capacity is used in raising the ore. A new boiler and engine of 50 h p. are

now used for running the steam drills, hoisting the ore and working two pumps

to keep the mine free from water. I directed that the ladderway should be

placed on the west side of the pillars, which are left to sustain the hanging wall

-of the mine, as the workmen would then be entirely free from danger when

going in and coming out of the mine ; also, that an open unused pit near the

roadway should be properly fenced. Otherwise the mine was in a safe and work-

manlike condition.

Lake Opinicon mine is situated in the township of Bedford, and comprises LakeOpinicon

1,750 acres. It is owned by Mr. Swift of Ottawa, W. H. Davis of Buffalo and ^me in Bed-

others, but the company's organization has not yet been perfected. Eight men
besides the foreman, William J. Shales, w.^re working at the mine. It was

stated to me that a large force of workmen would be put on when the company

was properly organized, which was expected to be accomplished at an early

date. The mine had been worked two months in the previous year, and con-

stantly since the beginning of April last. A shaft had been put down 48 feet,

and an opening made following the lead for a distance of 136 feet, varying from

2 to 25 feet in width. Eighty tons of 85 per cent, phosphate had been taken

out ; 45 tons were on the dock ready for shipment, and the remainder was at the

mine. A boiler and engine of 30 h.p. were used for hoisting and for driving

two steam drills. An engine-house, derrick, stabling and cobbing house have

been built. The ladders going into the shaft were in an imperfect condition, so

I gave instructions to have these properly placed, secured and walled off from the

hoisting part of the shaft.

The Foxton mine, the Concession mine, the Johnson mine, the Eagle Lake Mines lyicg

mine, the St. George Lake mine, Silver Lake mine and Grow Lake mine were all idle.

lying idle.

Mr. William Davies of Perth, a gentleman largely interested in mining The Perth

operations, and a dealer in mining lands, informed me that nothing was being Lanark.
done in that vicinity when at his place in the last of May, except a litde

prospect work for mica, and that but little work would likely be done until

there was a change in the market.

Mr. Sterling owns the Coe mine on the west half of lot 5 in the ninth Coe mius.

concession of Loughborough, near Gould lake, three and a half miles from

Sydenham. This property had been extensively worked formerly. Last ^^^^'^P^.^^®
'^,

. , , ^- . -^r. >. i-A c J and mica,
year s output realized DO tons ot bO per cent, phosphate aud lO toas or second

quality, besides a small quantity of excellent amber mica. The force employed

was 8 men, with Mr Samuel Oordick as foreman. If markets improve, work
will be resumed at once on this property for both minerals.

The Otter mines are situated on lot 9 and the east half of lot 11 in the The Otter

seventh range of North Burgess, the former containing about 200 and the latter ^^iiies.

100 acres. These properties are about eight miles from the town of Perth, to

which there is a good road, and about two miles from Rideau lake, on the line of

the Rideau canal connecting Kingston and Ottawa, and are owned by Messrs.

Cross & Foster of Smith's Falls Formerly extensive mining had been done

on these lots, aggregating 2,000 tons of 80 to 85 per cent, phosphites, which

have been sent to the market, with about 250 tons now on hand at the mines

ready for sale. In addition, about 100 tons of amber mica have been taken out

and sold. Mining has been suspended for the last nine months of the year on

account of the dull state of the phosphate market. The mineral extends over a

large area on the lots, and the work, which is done by contract, has been confined

.^hiefly to surface openings at depths of from 10 to 15 feet. As no machinery
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Character of

the workings,

Rock
formation.

Mica and
phosphate.

The super-
phosphate
works at

Smith's Falls

The Merritt
mine.

Output of

gypsum.

State of the
mine.

has been used in lifting the ore or waste rock to the surface, a large amount of

refuse has been left in the cuttings, and as a result, for convenience and ease

these cuttings have been abandoned and new ones opened where the ore could

more easily be obtained. The mineral occurs in true fissure veins, in more or
less regular deposits in the veins, which are nearly vertical, and carry about one-

half mineral and the remainder waste. With suitable appliances for lifting the
material from the cuttings these veins may be worked to much greater depths^

as there is no apparent failure of the mineral.

The prevailing rocks are pyroxene, micaceous and garnetiferous gneiss,

with some bands of crystalline limestones, being those in which the phosphate
of lime or apatite is usually known to occur. The greater part of the rocks are

covered with a thin deposit of boulders and clay. The veins vary in width from
12 feet down to a few inches.

On lot 9 there is a vein 10 feet wide of mica and phosphate, some of the

deposits being nearly all mica, and others nearly all phosphate. Crystals of

mica are obtained from 18 inches down. At some of the places where the mica
is exposed it is twisted and broken so that only from 15 to 20 per cent, would be
suitable for electrical purposes.

Mr. E. Brodie of Smith's Falls, through whose courtesy I have obtained the

description of the Otter properties, states :
" As far as I know none of the

phosphate mines in the Burgess and Perth districts are being worked this

winter. There is something being done at mica. I am informed that Mr.
Waters of Ottawa has bought lot 13 in the sixth range of Xorth Burgess, a mica
property, and he has a gang of men at work putting in a boiler and engine and
some pumping and hoisting machinery, and also laying in a supply of wood."

Mr. Brodie, manager of the Smith's Falls superphosphate works, writes me
regarding them as follows :

" We fitted up our sulphuric acid plant with pyrites

burners the past year. We still keep the sulphur burners so that we can use

either pyrites or brimstone. We have also made some additions in our
buildings and machinery, and are now well equipped for grinding and manu-
facturing phosphates and fertilizers. Oar business increases every year,"

G Y prs U M.

For two months during midsummer the Merritt mine (inadvertently

designated the Glenny mine in my last report) was lying idle, but at the date
of my visit in December 13 men were employed in the mine and at the mill.

The mill had been operated for most of the year, treating about 5 tons of

calcine or 12 tons for fertilizing uses in 10 hours. It had been shut down,
for a couple of weeks, undergoing repairs. The workings in the mine were
chiefly carried on in the old openings, and in the usual way of mining the

gyysum along the tramway, filling in the open space with the waste rock and
moving the tramway agaiu up to the breast of the gypsum. The ore is

removed from the mine in the same way as described in the former report.

About 1,200 tons were taken out during the year ; 200 tons have been
taken to Port Oolbome to be used in smelting nickel ore, but the result has
not yet been determined. About 300 tons o' ore were on hand in the rock
house. This mine is not troubled by the inflow of water from the Grand
river, the principal workings being in dry rock. Some of the timbers in the
old drifts have become defective by decay, leaving parts of the mine in an
unsafe condition.

Mr. Glenny, who still has the charge of the mine, stated that the whole
of the work would be properly renovated at the first of the year, and any
portion of the timbers which were defective would be replaced by firm new
supports. I directed however that on one of the drifts the repairs should
be done at once, and that wopk should be suspended until the drift was put
in a safe condition. The mining is still done by contract.
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But limited work has been done on the Teasdale property during the Teasdalemine.

year. The drift has been run in 100 yards, and a large body of gypsum
opened, but the inflow of water from the river has entirely suspended opera-

tions. A wind-mill has been put up over the drift and near the end to drive

a pump, but so far it has not proved effective. A small shipment of plaster

had been made recently to the Alabastine Company at Paris. There may be

at an early date suitable machinery provided for keeping the mine free from
water, and for working the large body of ore. In December when in the

mine I found the drift neatly and substantially timbered. The work was

ornder charge of Mr. Walton.

The Glenny mine, which was designated the Merritt mine in the last Idle mines,

report, has not been worked during the year.

The Mount Healey mine is still idle, as are also the Excelsior mine and
mill.

An average force of six men has been working during the year in the Martindale

Martindale mine, but only two men were employed in October when I
™'"*'-

inspected it. The workings were in a greatly improved condition, and con-

sidered safe at the place of working. Very extensive openings have been

made in the older workings, which are not now used, and as the work
advances the walls are made secure.* About 500 tons of plaster have been

taken out during the year. The mining is done by contract at 75 cents per

ton. The mill of 10 tons daily capacity is running part of the time, grind-

ing plaster for fertilizing purposes.

At the date of my visit to the Garland mine in December three men The Garland

were employed, including Captain Wm. Smith, who has charge of the work, n^ine.

The force of workmen would be increased after the holidays. About 9 or 10

tons of plaster were mined and hauled out to the mouth of the drift daily

The drifting had been continued to the full distance of 152 yards, and the

principal place of working was near the extremity of the drift. As the ore

is removed the tramway is moved nearer to the workings and the Oj>en space

walled in with waste rock The interior of the mine was in a good state of

repair. The defective timbers have been replaced by new supports. A g^^'j^- '°^ '""^

shaft has also been opened near the present workings, a depth of 52 feet

from the surface, which is used for going into and coming out of the mine,

as well as for ventilation, which is good in the mine. I advised that a

suitable space or man-hole for refuge be made in the long tramway for safety.

The ore taken from the mine is still hauled to Caledonia and ground as

a fertilizer in the mill of Messrs. Hull ik Olds, Several car loads of gypsum
have been sold during the year, to be used in stables as a disinfectant and
absorbent. The property has again passed into the possession of Mr. Nich-

olas Garland of Toronto, the original owner, and whose name the mine bears.

On the 22nd of December I was at the Paris mine property, and found p .

two men engaged in running in a new drift at a distance of 100 feet west of and works.

the old one. It had been extended about 100 feet and would reach the bed

of ore at the further distance of from 50 to 75 feet. This new drift was
being made through the old waste rock left in the earlier working of the

mine, and was being substantially timbered and of suificient height to work
a horse or mule in hauling out the ore. This drift would be completed in

about a month's time, when the work of taking out gypsum would begin.

The quantity of ore taken out of the mine in the early part of the year Land pla&ter.

reached 650 tons, which was ground in the company's mill at Paris for farm

use. It is claimed by some that the gray is of more value as a fertilizer

than the pure white plaster. The mill is chietly supplied with ore for alabas-

tine from the beds of whiff gyro^m below Cayuga, Seventy-five tons Manufact re

however were brought from Grand Kapids, Mich., to meet the demand for
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the year. At the time of my visit about three tons were being manufac-
tured into alabastine daily, with a force of 10 or 12 men employed in this

department of the company's work. The mill has been refitted and now
has a much increased capacity, and is in a good condition every way to

turn out an excellent article. This is the only mill engaged in the manu-
facture of alabastine in the Dominion, and the third one in the world, the

other two being, one at Grand Rapids, Mich., and the other in London, Eng-
land. Mr. B. M. Church of Grand Rapids, who has devoted a great deal of

time in perfecting the manufacture of alabastine, is president of this com-

pany. He also is the largest stockholder and mantging director of the

Grand Rapids Company, and he owns a half interest in the company in

England. Mr. T. W. Wheeler has still the charge of the company's works
at Paris, and he controls the entire operations in Canada. The demand
for alabastine is rapidly increasing, as its value becomes known as a pure

and wholesome article for the beautiful and substantial decoration of walls

and ceilings in dwelling houses.

I was told by Mr. Wheeler that shipaients during the year had been
made to almost every part of the Dominion, and that a very much largr^r

supply would be required to till the orders for the coming year.

MINING ACCIDENTS.

Two mining accidents occurred during the year, both of which were at

nickel mines in the Sudbury district.

The first of these took place at the Evans mine on the 26th of April,

which resulted in serious injury to Andrew Sorin, an employe of the Cana-

dian Copper Company. According to the statements of two fellow-workmen

he was engaged as a machine helper in sending machinery down the shaft,

being at the time on the fourth level, and having heedlessly stepped out into

the shaft the cage came down upon him. It was found that he was badly

injured in the spine, and upon the advice of his medical attendant he was
sent to the hospital at Toronto for treatment. According to the statements

of the men at work with him every necessary precaution was taken to pre-

vent accident, and the usual necessary signals were given before the cage

was lowered.

The second accident took place at the Blezard mine of the Dominion
Mineral Company on the 6th of September, and resulted in the death of five

employes of the Company and the injury of two others, one slightly. The
particulars of this accident are given in a special Report made to the Com-
missioner of Crown Lands, under the provisions of section 65 of The Mines

Act 1892.

Accident at

the Evaru-
mine.

Serious acci-

dent at the
Biezard mine.

Waterford, February 22, 1893.

A. SLAGHT,
Inspector.
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SPECIAL REPORT ON THE ACCIDENT AT THE
BLEZARD MINE.

To THE Honorable the Commissiosek of Ckown Lands:

Sir,— I have the honor to submit to you, in pursuance of your instruc- Sixjcial reiort

tions, a special report of the accident in the Dominion Mineral Company's to the

Blezard mine near Sudbury on Tuesday afternoon, the 6ch inst., which CommiBsioner.

resulted in the death of five men, crushed beneath a mass of failing rock,

and the injury of two others, one seriously but not fatally, and the other

slightly. The names of thos*^ who were killed are :

Duncan A. McDonald, an old miner, who leaves a wife and family ; List of the

John Johanson, a Finlander, who had been in the country only a few killed and

weeks, and who leaves a wife and two children
;

Thomas Faulkner, who leaves a young wife to whom he had been

married but two weeks
;

A. Picard, single, a French Canadian, who had worked in the section

of Sudbury for some years ; and
Robert McKialey, single, aged 20 years, whose relatives reside in

Ireland.

Damase Cadieux was seriously injured, but not fatally. He has a

family. John Brothers was slightly hurt.

The first intimation I had of the sad occurence was on receipt of a

telegram from Mr. Blue, Director of the Bureau of Mines, on Thursday,

8th inst., about noon, which was as follows :

"Accident in which five men were killed and two injured at Blezard

mine. Bettt-r go up at once and investigate under provisions of section

sixty-five, Mines Act. Procure plan of work where accident occurred.

Answer."
The following reply was sent on same date to the Director :

" Will reach Toronto about ten to night. Please meet me at station.

Shall leave next tiain for Sudbury."

In our short interview in Toronto the Director informed me that you
were absent from the city, and that he had been unable to reach you yet
by telegram, but that he would communicate to me at Sudbury any instruc-

tions you might wish to give. On my arrival at Sudbury late on Friday,

I went immediately to the coroner's ofiice and carefully examined the evi-

dence taken at the inquest, which had been held on Wednesday, the day

after the accident.

I arranged with the coroner to procure a copy of the evidence for me,

which I sent to the Director for you on the Sabbath following, being the

first mail after I obtained it.

On Saturday after my arrival at Sudbury I went out to the mine and

met Mr. ]an Cameron, the general manager of the company, and Robert ^i^'t *^> t^®*

McBride, the captain of the mine, and they accompanied me to the place accident,

of the accident in the mine. I found nothing changed in the mine after

the accident, otherwise than what was necessary in removing the bodies of

the unfortunate men who had been killed. A considerable part of the

day was spent in examining the location of the accident and taking necessary

measurements with a view to procuring a diagram or plan of the same.

After my return to town late on Saturday the following telegram came
to hand from the Director :

" Procure and send down by first mail copy of evidence taken at inquest.

Commissioner directs you to take all necessary and proper measures, and
make special report,"

Immediately I wired answer to the Director as follows :

" Visited mine to-day. Utmost facilities given to investigate. Oa-se

serious, and perhaps more satisfactory if you come up and act with me.

Will forward next mail copy of all proceedings at inquest. Answer."
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The answer of same date received the following day reads

:

" Will await evidence and may go up Monday night."

On Monday morning I went out to the mine again and spent the fore-

moon in further examining the place of accident and completing measure-
ments, which, with the aid of the tracings of the mine kept in the office,

enabled me to obtain the plans accompanying this report. Before leaving the
•cuine I decided to return on Wednesday morning following and take all

necessary evidence respecting the condition of that part of the mine when
the accident occurred. This date was fixed to give time for the arrival of

the Director should he decide to come up. Monday afternoon was spent at

iihe Murray mine and on my return to town late in the evening the follow-
ing message came from the Director :

" I expect to leave for Sudbury to night."

Tuesday I was at Copper Clifl, but spent most of the day at the Evans
anine.

Mr. Blue arrived at Sudbury late on Tuesday and on Wednesday morn-
ing we drove over to the Blezard mine and were occupied the whole day in

examining the place of accident, confirming measurements and carefully

inspecting the present condition of the mine, and in taking evidence of

f)arties regarding the condition of the place when the accident occurred.

Those whose evidence was taken on the first day are the following, viz :

Jan Cameron, general manager of the works : Robert Mc Bride, captain

x>i the mine ; Alexander Wilson, foreman ; Moses Austin, underground
foreman, and Michael Giroux, laborer ; all employed in the service of the

Dominion Mineral Company.
Late on Wednesday evening the Director and myself returned to Sud-

ilbury, and as he could not go with me to the mine on Thursday I went out
alone and took the evidence of the following parties, viz : Frank Blum,
ulabor^er ; Peter Wilson, miner; and Thomas James McFarlen, laborer.

The whole of the evidence taken is submitted herewith.

1 carefully looked over all the dischargo papers in the office for the last

®^™*^y'*^ six months, 121 in number, and I found 14 of the number reported as

t«k«n at the 'leaving on account of dissatisfaction. Thirteen of these men were engaged
avesti^atiott. ^n above ground work. Wages was in most cases of the fourteen given

AB the cause of dissatisfaction.

I also obtained the statement of the manager of the company regard-

ing the professional relation of the coroner who conducted the inquest to

the company, which is herewith given.

The first plan submitted will show the position of the first level of the

mine ' efore any part of the rock roof was removed.

In my report of 1890 this part of the mine is described as follows,

page 13 : "Shafts 1, 2 and 3 are sunk to the depth of 69 feet to the

drst level, from which there has been taken 50,000 tons of ore. A number
•of slopes have left the opening or excavation in an irregular form about

150 by 175 feet at the bottom, and extending upwards to within 18 to 22

feet of the surface. The rock roof is well supported by four large pillars of

ore. No. 1, 22 by 22, No. 2, 24 by 16, No 3, IS by 24, and No. 4, 22 by
24." The extreme distances were taken.

I also referred to this part of the mine in the report of 1891 as fol-

lows : "The rock roof over the extensive excavation referred to in my
former report has been partially removed, showing a thickness varying from

18 to 27 feet, and a good view of the interior workings can now be had

from the surface, which tends to confirm the previous description and

[proves the safety of the work at the date of uiy former report."

The second tracings show the present state of this part of the mine with

"the extent of roof still remaining. The tracing of the place of accident

^owa its state as nearly as could be obtained before the rock fell. The
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distance fiom the floor of the excavation to the surface is 70 feet, with a

hanging incline of 11 feet from being perpendicular. From the floor to the

lowest part of the projecting rock which fell is 18 feet The length of rock

cleaved ofl is 19 feet, and from the upper pare 33 feet to surface. It

stretched across the pillar in width of say 10 feet and the extreme projec-

tion was 5^ of 6 feet, which would be about the middle of the projection

and in cone shape.

From the information which I have been able to obtain I am inclined Qg^eral
to the view that ordinary care was taken in looking after the safety of the concliisions,

mine. It is quite certain that the projecting rock which afterwards fell

was considered firmly attached to the wall by the parties whose special

duty it was to examine it. Foreman Alexander Wilson, a man of several

years' experience in mining, was present at the blasting down of the mantel
and the remaining part of pillar No. 1 on Sunday previous to the acci-

dent, and after lo >king at it carefully himself he took the precaution to

go out and get Duncan McDonald, an old miner, to inspect it also.

McDonald was considered a man of good judgment, was often consulted

about matters in the mine, was entrusted with the charge of a gang of

m» n and was paid extra wages because of his superior experience as a

miner. He pronounced it sate by saying they had made a good job of it.

He also began work within a few hours afterwards directly beneath the

projecting rock, and was there until midnight 5?unday, and also worked
Monday and Tuesday. Frank Blum, who worked with him that night,

says in his evidence that " there was no conversation between McDonald
and myself as to there being any danger, and I did not notice anything

dangerous." Foreman Wilson often passed underneath the projecting

rock, and was there but a few moments before it fell. The projectioa

was in an exposed place to the light, the roof above having been removed
for a great distance around, which gave the best possible opportunity to

see any seam, or slip, or fault of any kind. If it had been under cover,

or if any defect could have been seen, then it should have been tested

by going up to it and examining it with hammer, pick or gad, or other-

wise. The place where the accident occurred was in the ((pen daylight,

and ironi all the evidence obtained no one of the mining men who were
working around spoke of it as a place of danger. The general manager
of the company, Mr. Cameron, in company with Mr. McBride, the captain

ot the mine, spent some time in the open workings of the mine and in

full view of the projecting work but a short time before the accident
;

they were there for the special purpose of looking over every part of the

work, and were discussing plans for future operations in the mine.

They did not regaid the place as dangerous, and indeed were congratula-

ting themselves upon the safe appearance of the mine.

In the evidence taken it was shown that when any projecting rock had
the appearance of danger a man was lowered from the surface to test or

remove the rock. This had been done repeatedly.

After the fall of the rock it could be seen that a seam or defect

existed behind it, but it is by no means certain that it could have been

discovered before. The presumption is that it could not have been seen,

and that the defect was inherent.

I have the honor to be, Sir,

Your obedient servant.

A. SLAGHT,
Waterford, September 22, 1892. Inspector.
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Pine Portage mine 233
Climax Mine 233
Keewatin mine 233
Heenan mine 233
Boulder Island mine 233
Fish Island mine 233
El Diver mine 234
Caribou mine 234
Treasure mine 234
Ogema mine 235
Ophir mine 236
Creighton mine 236
Balfour mine 236
Kookagaming mine 237
Nipissing mine 237
Belmont mine 237
Gatling mine 2.38

Crescent mine , 238
Gold and Silver Reduction Works at Rat

Portage 234
Gold creek gold mine 232
Gold Mining Act, 1864 223
Grady, Michael, on iron ores of Ontario 66
Gros Cap, iron ore on 64
Gunflint lake, iron ore on 67
Gypsum, statistics of 7, 11

Merritt mine 252
Teasdale mine 253
Glenny mine 253
Mount Healy mine 253
Excelsior mine 253
Martindale mine 253
Garland mine 253
Paris mine and works 253

Hailburton, iron ores in 60, 61
Harrington on iron ores of Canada 52

(Jrierin of iron ores 52
Veins and beds of magnetic ore 52
Sedimentary magnetites 52
Conversion of bog ore into magnetite.

.

53
Hastings and Frontenac iron ore districts.

.

36
Hastiners County, blast furnaces in 14, 22
Hayes, Charles, erects blast furnace in

Marmora 14
Surveys Belmont lake and Methuen for

iron ore lands 15
Acquires iron ore area in Belmont 16
His contract with the British Govern-
ment to supplj' pig iron ballast 18

Heails iiu'i sills 7, 11
Heenan gold mine 233
Hematite iron ore ?9, 40, 44, 55, 64, 70
Hiiichinbrooke, iron ores in 47
Hoerde process of eliminating sulphur from

iron 92
Homestake gold mine 232
Horizons of iron ore in eastern Ontario. .41, 42, 51
Houghton blast furnace 14
Howe, H. M., on effects of sulphur, phos-

phorus and titanium on iron 88, 89
Rowland iron mine 62
Howse iron mine 43, 49
Hull iron mine 32, 35
Hunter's Island, iron ore on 6b

Illuminating oil 10, 11
Imperial iron mine 62
Imports of iron and steel into Canada S3
Inspector of mines, report of 231

Special'report of, on accident at Blezard
mine 255

Iron and Steel Institute, discussion of

desulphurizing processes at 94, 95
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Iron in lustries of Outario 116

of Pennyslvania 117

of Great Britain 120
of United States 120

Iron industry, importance of for Ontario. . . 97

Prof. Coleman on 97

Samuel D. Mills on 98

Samuel J. Ritchie on 106

Charles J. Pusey on Ill

.Tames Conmee on 112

Thomas D. Ledyard on 114

Tendencj' to centralization of 128
Iron island in like Nipissing 63

Iron, The London, account of armor plate

trial by British Admiralty 142
Iron making in Ontario 13

Gananoque Falls furnace 13

Charlotteville furnace 13
Houghton furnace 14

Marmora furnace . - 14

^ladoc furnace 22

Olinda furnace 23
Iron, metallic, methcds of treating 83, 92, 93

Iron ores, how treated for the furnace 83
Injurious elements in 88
Consumption of in Unite! States 86

Iron ores of Ontario 31

in the Ottawa valley 32
Exhibit (if at first World's Fair 33
on the Rideau Canal 34, 3.5

Analyses of . .4.5, 47, 48, 54, 55, 59, 6('. 62, 71. 75
Relation of to rock foldings and dis-

locations in eastern Ontario 51
Different modes of occurrence 54
on eruptive origin of 56
along Kingston and Pembroke Railway 58, 67
along Central Ontario Railway 59
Parallel east and west ranges through

Haliburton and Hastings 62
in northern Ontario 63, 64
on east coast of lake Superior 64
on north coast of lake Superior 65
on L"oa and Ruby lakes 65
on Mesabi and Vermilion ranges 65
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on Gunflint lake 67, 68, 69
on Sand lake 69
on Kaministiquii river 69
on Arrow lake and lake Nipigon 70
on Atikokan river 70
on Mattagami river 77
Limited exploration of 78
Exhibits of at the World's Fair 78
Evidence as to quantity and quality of 86
Statistics of 10

Jaques, Lieut. W. H., on experio-ents with
nickel eteel for great guns 139

Johnson phosphate mine 251

Keewatin gold mine 233
Keewatin nickel mine 249
Killarney, iron ore near 64
Kookagaming gold mine 237

La Cloche Island, iron ore on 64
Land grants for site of blast furnace and fuel

reserve in Marmora 14, 15
Lavant, iron ores in 59
Ledyard, T. D., <m iron ores in Hastings

and Haliburton 59
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Ontario 114
Gives an estimate of cost ot production. 114
on hindrances to ttie industry in
Ontario 114

Leede process of treating gold ore 232
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Leeds county, blastfurnace in 13
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Levat, Mons. David, on the metallurgy of
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Lime, statistics of 7, 11

Limestone bands, relation of to iron ores in

Frontenac and Lanark 45, 46
Limonite 35

Linderman, R. P., on use of crushed and
concentrated ores in Bethlehem blast

furnaces 108

Lithographic stone in Hastings 181
comparative study of by analysis 181

tests of by experts 184
Lubricating oil 10, 11

Macdonald copper and nickel mine 249

Madoc, blast furnace at 22

iron ore in 36, 37, 40, 41

Macfarlane, Thomas, report on Madoc blast

furnace 22
on iron ores of Hastings district 39
on lake Superior iron ores .... .... 64

Magnetic iron ore ... .31, 32, 34, 36, 38, 43, 44, 46,

48, 53, 58, 64, 67, 68, 70, 75, 78

Magnetic separators for treating iron

ores 87, 89, 106
Manahan, Anthony, Commissioner to re-

port on removal of penitentiary from
Kingston to Marmora

Manganese iron on Sand lake
Marmora, iron ore in 38, 40.

Marmora Foundry Company incorporated.

.

reconstructed in 1853
acquires laree area of public lands for

fuel reserve '.

.

Marmora Iron Works
When completed
Charge of ownership - ... 16

Report on acquisition of by Govern-
ment

Working records of

Description of the works
Estimated value of

Est'mate of ore supply for

Martindal*' gyp-um mine
Mason, .John, began to build blast furnace

in Charlotteville
Massenez, .Joseph, inventor of process to

eliminate sulphur from iron

Mattawan river, iron ores on 66, 67

Merritt gypsum mine
Mesabi iron ore range

Extension of into Ontario.. .. . 66, 68

Mica, statistics of 8,

Foxton's mine and works
Smith and Lacey mine
Grant mine
Amy and Folger mine
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Sterling mine

Mills, S. D., on importance of iron industry
to Ontario

Experience of blast furnace practice in

^lichigan
in Texas
on treatment of magnetic ores

on cost of production
on uncertainty of tariffs

Minerals found in Ontario
Mines Act 18'^2, The
Mining lands leased

sold

Mining laws of Ontario
Early regulations
Gold Mining Act of 1864

20
69

,
41
16
21

21
14
16

.21

16

17
18
19
35

253
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, 69
252
65

,77
,
11
249
249
249
250
250
250
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100
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193
224
6
6
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221
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Mining laws of Ontario.
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General Mining Act ot 1869 224

The Mines Act 1892 224

Bureau of Mines 225

Royalties on ores and minerals 225

Area and price of mining locations 226

Tenure of locations 2"<!6

Locations subject to woiking conditions 227

Minerals reserved on free grant lands.

.

228

Pine timber <m mining lands 228
Mining claims 228
lu.--pection of mines 229

Minnesota, iroa ranges in 65

Moss litter, manufacture of from peat.. ..199, 211,

212, 213, 215, 218

Mount Healy gypsum mine . 253

Muri Ho silver mine 239

Murr;»y, Alexander, report of on Hastings
and Frontenac iron ore districts 36

Murray copper and nickel mine 246

Museum of minerals 193

McClure's magazine, interview with Edison
on treating and enriching iron ores .

.

89

McGill, Hon. Peter, interest of in Marmora
iron works 16

His valuation of the property 17

McKellar, Peter, on ore= of Atik-okan range 70

McNab, iron ore in 32, 35

Natural gas, statistics of 10, 11

New Caledonia, nickel mines of 149
Mining rights in 150
Effect if discovery of on demand for Ihe
metal 1 61

Nickel, statistics of 8, 11

Extent of ore-producing territ' iry .... 129, 1.^3

Production of in Sudbury district 131

Markets for matte fif . . . . 131
Works to refine in United States 131
Production of in United States 131

Ores of at t-.ap mine. Pa 131

Fall in prices of 132, 134
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Roberts- Austen, Prof., on methods of
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Growth of the industry of 134
Price of maintained by refining pro-
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for rolled plating . 146
for white metal alloy 146, 160
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in leaf and thread forms 158
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.

146
Demand for limited 147
Progress of industry in Ontario 148
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Relation of cost to price 155
Impurities and alloys of 155
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White metals 160
Production of 160

Supply, the question of 156
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Qualities of pure 158
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and IN ew Caledonia 162

Fluctuations in price of 162
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casings 147, 160
Qualities of 153
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Murray mine 246
Blezard mine 247
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Sheppard mine 249
Macdonald mine 249
Location at Keewatin 249

Nickel of commerce, its impurities and
alloys 155

Treated in the crucible 157
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ment in 163
Treatment by magnetic separation 161

Nickel steel, use of for armor plate 136
for heavy ordnance .... 139
for Vioilers, engines and locomotives . .

.

144
for locomotive tires 145
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\J. S. Government for armor plate .

.

140
Herr Krupp's test of for heavy
ordnance 140

Cost of for armor plate .

.

143
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works 145

Manufacture of by Mons. Marbeau 145
Nipissing gold mine 237
Norfolk county, blast furnaces in 13, 14

North Crosby, iron ore in 44, 49, 50
Northern Gold Company's mine 232

Ogema gold and silver mine 2.35

Olinda, blast furnace at 23

Ontario's iron ores at the World's Fair 78
Ontario's minerals at the World's Fair 185
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Native metals and ores 190
Fossil fuels 193

Ontario Mining Company's gold mine 233

Ophir ffold mine 236
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Otter phosphate mines 251

Palisades silver mine • 240
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of on lake Superior and lake Huron . . 171
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Paraffin wax 10, 11

Paris gypsum mine and works 253

Pearce, 1'. P., owner jf Marmora iron works
and mining lands 21

Peat, the utilization of 195
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.

I9fi
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Value of for sanitary purposes 197
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Economic aspect of the question 202
Careful experiments warranted 202
Importance of to Ontario in absence of

coal 204
Utilization of in older countries 204
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Provincial Penitentiary, proposed removal
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Relation of sulphur to nickel in 164
Pusey, C. J., on iron ores in Halibiu'ton

and Hastings .... 61
on feasibility of making charcoal iron.. Ill

Quebec, blast furnaces in 24, 27

Radnor Forges, blast furnace at 24
Reading, Pa., iron industries of 117
Reduction works at Rat Portage 234
Report of Inspector of Mines 231

Special, on mining accident at Blezard
mine 255

Richards, Windsor, on the iron industry in

Great Britain 121
on depression of; 121

Page.
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on advantages of organization and im-
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110
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Sultana gold mine 231
Sultana Junior gold mine : .

.

231
Superphosphate works, Smith's Falls 252
Swedish furnace records 85
Swedish iron, superiority of 33

Tariff duty on pig iron 29
Teasdale gypsum mine 253
Terra-cotta, statistics of 7, 11
Thompson, Robert M., dry process of "tefin-

ing nickel 134
Thomas-Gilchrist process to dephosphorize

iron 91
Tile drain, statistics of 7, 11
Tile roofing, statistics cf 7, 11

Page.
Titanic acid in magnetic iron ores. . . .48, 62, 88, 89
To\vn.-hi))s, curious names of 15
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.

67
Winchell, N. H., and H. V., on conversion
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Wright, Carroll D., on loss of iron by con-

version 84

Yankee iron ore mine 45

2G4



56 Victoria. Sessional Papers (No. 86). A. 1893

RETURN
To an Order passed b/ the Legislative Assembly on the 5th day of May, 1893,

for a Return from the Treasurer of the Medical Council ofivino^ a detailed

statement of the sums paid to each member of the Medical Council durinc^

the past five years, for travelling expenses and hotel accommodation while

attending Council and committee meetings, and also of the details of the

amount set down in the financial returns for 1890, 1891 and 1392, under the

heading " Expenses of Legislation."

J. M. GIBSON,
Secretary.

Provincial Secretarv's Office,

Toronto, May 12th, 1893.

(8«)
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RETURN
From the Treasurer of the Medical Council giving datailed statement of payments to

members of the Medical Council for travelling and hotel expenses during the years

1888-92, inclusive, and expenses of Legislation for 1890-92.

SCHEDULE.

Page
Payments for Council meetings, 1888-92 5-9

do in connection with Committees, 1888-92 10-11

do do committee re Legislation 12
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Payments to members of the Council for hotel and travelling expenses.

Date.
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Paymknts to members of the Council for hotel and travelling expensea

Date.

June 15, 1889,

To whom.

Dr. D. Bergin

" J. L. Bray

" H E. Buchan...

" J. H. Burns

" C. J. Campbell..

"J. G. Cranston.

.

" H. W. Day

" A. G. Fenwick..

'
' Fife Fowler

" W. B. Geikie....

Sir James Grant ....

Dr. W. T. Harris.,..

" G. Henderson . .

.

" .T. Henry

" G. E. Husband .

.

" Geo. Logan

" J. McArthur

" V. H. Moore. .

.

" R. B. Orr

" D. L. Philip

" J. W. Rosebrugh

" J. Russell

" A. Ruttan

" Elias Vernon

" J. A. Williams.

.

•' H. H. Wright...

No. of days
hotel

allowance.

8

H
6

6

6

7

6

6

H
6

5

6i

6

5i

5

7

6

7

5

5i

5

5

6

5

5

5

At $3.50 per
diem.

28 00

22 75

17 50

17 50

21 CO

24 50

21 00

21 00

22 75

17 50

17 50

19 25

21 00

19 25

17 50

24 60

21 00

24 50

17 50

19 25

17 50

17 50

21 00

17 50

17 50

17 60

$523 26

Travelling
Expenses.

18 00

13 80

9 70

18 75

6 60

9 70

13 00

20 00

4 00

8 25

5 00

3 50

17 50

9 70

15 00

2 50

4 00

3 50

5 10

10 50

3 50

6 00

$206 60
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Payments to members of the Council for hotel and travelling expenses.

Date.

June 14, 1890.

To whom.

Dr. D. Bergin

" John L. Bray . .

.

" Wm. Britton....

" C. J. Campbell..

" H. W. Day,

" A. G. Fenwick .

.

" Fife Fowler

" W. B. Geikie,...

" W. T.Harris....

" G. Henderson...

'

' James Henry . .

.

" A. J. Johnson, .

.

" George Logan. .

.

" L. Luton

" J. McArthur.. .

.

" V. H. Moore. .

.

" W. H. Oliphant.

" R. B. Orr

" D. L. Philip . . .

.

" A. F. Rogers

" J. W. Rosebrugh

" J. Russell

" H. Ruttan

" James Thorburn.

" J. H. Williams..

No. of days
hotel

allowance.

7

5

5

5

6

6

5

.5

5

5

6

5

7

5

5

5

7

5

5

5

5

5

At $3.50 per
diem.

28 00

24 50

17 50

17 50

17 50

21 00

21 00

17 50

17 50

22 75

17 50

17 50

22 75

21 00

17 50

24 50

17 50

17 50

17 50

24 50

17 50

17 50

17 50

17 50

17 50

§490 00

Travelling
expenses.

20 50

13 80

Nil.

9 30

9 10

10 00

11 00

Nil.

4 50

8 25

3 75

Nil.

18 00

9 30

9 25

14 00

Nil.

Nil.

4 50

19 00

5 00

5 00

10 00

Ni).

5 90

S190 15

Total.

48 50

38 30

17 50

26 80

26 60

31 00

32 00

17 50

22 00

31 00

21 25

17 50

40 75

30 30

26 75

38 50

17 50

17 50

22 00

43 50

22 50

22 50

27 50

17 50

23 40

$680 15
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Payments to members of the Cjuacil for hotel and trivellin2; expenses.

Date. To whom.

I

June 13, 1891.1 Dr. D. Bergin ...

" John L. Bray

" Wm. Britton

" C. J. Campbell. . .

" A. G. Fenwick. .

.

" W. T. Harris

" G. Henderson. .

.

'* James Henry . . .

.

" A. J. Johnson. . .

.

" J. W. Rosebrugh.

" Fife Fowler

" James Fulton . . .

.

" George Logan . . .

.

" L. Luton

" A. Ruttao.

" V. H. Moore

" D. L. rhihp

" R. B. Orr

" James Thorburn.

.

" W. B. Geikie

" Henry W. Day .

.

" George M. Shaw..

" A. F. Rogers

" W. H. Oliphant..

" J. A. Williams .

.

No. of days a 4. oo ka
hotel I

^* ^^-^^ P^"

allowance
diem.

Travelling
expenses.

24 50

21 00

17 50

21 00

21 00

21 00

21 00

17 50

17 50

21 00

21 00

21 00

24 50

21 00

21 00

21 00

21 00

17 50

17 50

17 50

24 00

21 00

24 50

17 50

17 50

$510 50

21 50

13 80

Nil.

9 30

9 30

4 75

10 25

3 50

Nil.

4 50

11 00

9 SO

17 00

9 80

10 00

14 50

4 75

Nil.

Nil.

NU.

8 75

4 50

17 00

NU.

5 00

$189 00

Total.

46 00
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Payments to members of the Council for hotel and travelling expenses.

Date. To whom.

June 18, 1892. Dr. D. Bergin

" .John L. Bray

" Wm, Britten

" C. J. CampbeU . ,

.

" A. G. Fenwick....

'• W. T. Harris

" G. Henderson

" James Henry

" A. J. Johnson

" J. W. Rosebrugh .

.

" Fife Fowler

" James Fulton

'
' George Logan

" L. Luton

'* A. Rnttan

" V. H.Moore

" D. L. Philip

" R. B. Orr

" James Thorburn. .

.

" W. B. Geikie

" Henry W. Day..,.

" J. Arthur Williams

" A. F. Rogers

" Thos. Miller

" E. Vernon

No. of days
hotel

allowance.

At -53.50 per
diem.
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No. 87.

Return to an Order of the House of the 10th day of May, 1893, for a Return
shewing the number of votes polled in favor of, and against, the Scott Act
By-laws when last carried in the different Counties and Cities of this Pro-

vince. Also, the number of votes polled when the same Counties or Cities

repealed such By-laws, and including the vote in those Counties and Cities

where the By-laws, under this Act, did not pass. Presented to the Legis-

lature, 16th May, 1893. Mr. Gih^^on (Huron). {Not printed.)
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No. 88.

Return to an Order of the House of the tenth day of May, 1893, for a Return
of all convictions under the L qu«)r License Act in the Riding of North
Ontario during the years 1891 .\nd 1892. Also, of all money .s paid to the

License Inspector for salary and expenses during said years, distinguishing

the amounts paid for salary and the amounts paid for expenses. Also, of

the particulars of any fines which may have been remitted during said years.

Also, of the gross amounts of money received by the in.spector in his official

capacity during said two years, and a detailed stiitement of the amounts dis-

bursed bv him durino; the same time, shewino- to whom and for what such
disbursements were made. Presented to the Legislature, ICth May, 189o.

Mr. Glenchnning. (A^ot printed.)

n
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EETURN
To an Order of the House for a Statement of the Amounts Loaned

to the MunicipaHties of the Province under the Tile, Stone and
Timber Act, from 1st January, 1890, to 31st December, 1892

Presented to the Legislative Assembly of Ontario.

By Command,

J. M. GIBSON,
Secretary.

Toronto, 19th May, 1893.

89
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RETURN

To an Order of the House for a Statement of the Amounts Loaned to the Municipalities
of the Province under the Tile, Stone and Timber Act, from 1st January, 1890 to
31st December, 1892.

County ol





56 Victoria. Sessional Papers (No. 90). A. 1893

REPORT
Of the Secretary and Registrar of the Province of Ontario, for the

year ending the 31st day of December, 1892.

Presented to the Legislative Assembly of Ontario.

By Command,

J. M. GIBSON,

Secretary.

Provincial Secretary's Office,

Toronto, May 19th, 189:^

(90)
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REPORT
OF THE

SECRETARY A^D REGISTRAR
OF THE

PROVINCE OF ONTARIO
FOR THE TEAR ENDING 31st DECEMBER. 1892.

To the Honourable George Airey Kirkpatrick,

Member of the Qioeen's Privy Council for Canada, and Lieidenant-

Governor of the Province of Ontario.

May it please Your Honour :

The undersigned begs respectfully to present to Your Honour the report

prepared with respect to the chief transactions of the Department of the Sec-

retary and Registrar of the Provinee of Ontario during the year ending the 81st

day of December, 1892.

J. M. GIBSON,
Secretary and Registrar

of the Province of Ontario.

Provincial Secretary's Office,

Toronto, May 19th, 1893.
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Provincial Secretary's Office,
Toronto, Ist May, 1893.

To the Honourable John Morison Gibson,

M.A., LL.B., Q.O., M.P.P., etc.

Secretary and Registrar of the Province of Ontario.

Sir,—On submitting my report for the year 1892, I have the honour to state

that, as compared with the year 1891, and any previous year, there was, during 1892,

a considerable increase in the routine and general work of this office, chiefly owing

to the correspondence ohat arose out of the administration of the " Act to amend the

Act for the Protection of Game and Fur-bearing Animals," assented to on the 14th

of April, 1892.

The individual subjects dealt with last year, as indicated by the entries made in

the Office Register, amounted in number to five thousand, four hundred and sixty-four,

being nearly eight hundred in excess of any previous year. In connection with these

subjects, fourteen thousand, one hundred and nine letters, despatches and telegrams

were written and sent out, and fifteen thousand, two hundred and thirty-three letters,

telegrams and despatches received. The consideration of these subjects necessitated

two thousand, six hundred and seventy references to other Departments, from which,

upon these and other matters, two thousand, six hundred and fourteen reports were

received.

The following is a statement, by months, of the correspondence referred to :

—

Table of Correspondence, etc., 1892.

Months.

January. .

.

February .

March

April

May

June

July

August ...

September

.

October

November .

December

.

No of des-
patches,

letters and
telegrams
received.

vT c e 1 No of des-
No.of. fyles

j^
received j^^ ^'^^

from other
Depart-
ments.

1,498

1,726

1,260

1,031

1,047

760

623

946

1,041

1,436

1,192

1.549

Totals 14,109

220

277

242

242

207

178

186

181

216

249

219

253

telegrams
written and
sent out.

1,883

1,598

1,291

1,020

1,098

1,023

699

1,023

1,057

1,865

1,388

1,788

No. of fyles

referred to

other De-
partments.

2,670 15,233

195

241

267

195

158

204

222

205

217

253

225

232

2,614

During the year, twenty-eight thousand, six hundred and fifty-nine Marriage Act
forms were distributed to the various Issuers in the Province, from whom was
received, in the aggregate, as fees, the sum of $2,865.90.

^
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During 1892, four hundred and ten warrants dealing with persons who were, or
had been, insane were issued. Of these, two hundred and sixty-three were for the
removal of duly certified lunatics from the county gaols to asylums ; seventv-nine
for the discharge from asylums of patients who had been reported to be cured or to
have been sufficiently restored to be set at liberty, and sixty-two for the transfer of
lunatics from one asylum to another. Besides these, six special warrants were issued.

The usual supplies of blank forms for the use of Joint Stock Companies, Sheriffs
and others were printed and distributed.

During the year, five hundred and nineteen appointments to office, six procla-
mations and two hundred and seven no 'ces of a <:eneral character were inserted by
the Department in the Ontario GazpMe. The proclamations were as follows :

—

I. Summoning the members of the Legislative Assembly for the despatch of
business on the 8^h of January, 1892.

II. Proclamation issued by the Honourable George Airey Kirkpatrick, Member of

Her Majesty's Privy Council for Canada, making known his appointment, by Commission,
under the Great Seal of Canada, bearing date the 28th day of May, 1892, by His
Excellency the Governor General, to be Lieutenant Governor in and over the Province
of Ontario.

III. Extending to the County of Elgin, including the City of St. Thomas, the pro-

visions of " An Act to simplify Titles, and to facilitate the Transfer of Land," and
directing that the provisions of the said Act should take effect in said County and
said City on and from the 1st day of October, 1892.

IV. Erecting the Village of Arnprior, in the County of Renfrew, into a Town, and
dividing the said Town into wards.

V. Appointing Monday, the 2Gth day of December, 1892, and Monday, the 2nd day
of .January, 1893, to be public holidays in lieu of Christmas Day and New Year's Day,
which fell upon Sundays.

VI. Postponing, for three months, the holding of the elections for Municipal Council-
lors and School Trustees for the Municipality of the Township of Hagarty, Sherwood,
Richards and Burns, in the County of Renfrew, it having been made to appear that an
epidemic of diphtheria existed in the said Municipality.

During the year, one hundred and seventy-seven Letters Patent and Supplemen-
tary Letters Patent, the largest number ever issued by the Department, were granted.

By means of fees for these Letters Patent and Supplementary Letters Patent, the
Department dftrived a revenue of $6,780, a sum which, in all probability, will be some-
what increased in 1893 by reason of the adoptio,n of an Order amending the Schedule
of Fees theretofore charged for this service, it having been made to appear that the fees

for Letters Patent under the Oatario Joint Stock Cjmpanies' Letters Patent Act, were,
in all cases, less, and, in some instances, very much less, than the fees charge! for Letters

Patent issued under the corresponding Acts of the Dominion of Canada and of the
several Provinces which grant Letters Patent.

Attached to this report are the following appendices :
—

I. A Comparative Statement of the work done in the office during certain years,

including 1892.

II. A Detailed Statement of the Fees received and of the services rendered by the
office during 1892.

III. Copy of an Order-in-Council in respect of the fees to be charged for Letters

Patent and Supplementary Letters Pateat issued subsequently to the 1st of January, 1893.
IV. An alphabetical list of the Letters Pateat and Supplementary Letters Patent

granted during the year 1892 and of the Orders-in-Council by which were changed the
names of certain Joint Stock Companies.

V. Synopsis of Returns to Addresses and Orders of the House, presented to the Legis-

lative Assembly during the session of 1892.

All of which is respectfully submitted.

G. E. LUMSDEN,
Assistant Secretary.
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APPENDIX II.

A Detailed Statement of fees received and services rendered therefor, 1892.

Services.
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APPENDIX IL—Continued.

Services.
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APPENDIX U.— Concluded.

Services.
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APPENDIX IIT.

Fees for Letters Patent.

Copy of an Order-in-Council approved by His Honour the Lieutenant-Governor, the 28th

day of December, A. D. 1892.

Upon consideration of the report of the Honourable the Provincial Secretary, dated

22nd December, instant, the Committee of Council advise that the following table of feet

for Leti,ers Patent be approved of by Your Honour, to take effect on and from the firss

day of January, 1893, but only in respect of applications of which notice shall first be

given in The Ontario Gazette for 1893.

Schedule of fees payable prior to the issue of charters :

—

When the Charter is for an Educational Institution S 10 00

When the Charter is for a Cheese or Butter Company 10 00
For a Charter when the proposed capital of the Company is

$1,000,000 or upwards 250 00

When it is 8500,000, but is less than 81,000,000 200 00

When it is 8200,000, but is less than 8500,000 150 00

When it is $100,000, but is less than 8200,000 100 00

When it is $50,000, but is less than $100,000 50 00
When it is $25,000, but is less than $50,000 40 00
When it is less than $25,000, but is more than $2,000 30 00

When it is $2,000 or less 20 00

Fees for all Supplementary Letters Patent to be $25, unless the capital stock of

the company is increased, when the same fee shall be payable as would be charged if

the company was being incorporated, but ouly with reference to the increased capital

The Committee further advise that, in future, applications for a license to enable

a company incorporated out of Ontario to hold lands therein, be granted only when it

shall be made to appear that the objects of the applicant company are such as would
not enable it to become incorporated under sub-section 11 of section 92 of The British.

North America Act, and that the fee for a license be charged according to the capital

of the company, and be the same in amount as if the company was being incorporated.

And the Committee further advise that the fee to be charged for a license granted

under R. S. O. 1887, cap. 168, authorizing corporations and institutions incorporated

out of Ontario to lend and invest moneys therein, be according to the capital of the

company, and be the same in amount as if the company was being incorporated.

And the Committee further advise that all Orders-in-Council at variance with the

above be rescinded.

Certified,

J. LONSDALE OAPEEOL,
Assistant-Clerk, Executive Council.

11
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APPENDIX IV.

List of Joint Stock Companies, 1892.

Name of Company.

The Arnprior Electric Light and Power Company (Limited)
The Algoma Land and Colonization Company (Limited)
The Althouse Automatic Car Coupler Company of Toronto (Limited)
The Aylesbury Dairy and Produce Company of Toronto (Limited) .

The Athletic Building Company of Rat Portage (Limited)
The Aylmer Furniture Company (Limited)

The Berlin Publishing Company (Limited)
The Berlin Shirt and Collar Company ( Limited )

The Boyd, Bower and Brumell Company of Toronto (Limited)
The Burlington Pressed Brick and Terra Cotta Company (Limited).

.

The Brantford Hedge Company (Limited)
The Brantford Electric and Power Company ( Limited)
The Barkwell Chemical Company of London (Limited)
The Barrie Tanning Company ( Limited)
The Brockville Carriage Company ( Limited)

August 3rd .

October 27th

.

August 9th.

.

October 20th

.

" 20th

.

" 16th.

April 23rd.. .

" 4th
July 15th ....

August 9th . .

.

October 12th .

.

November 7th
August 18th .

.

December 7th.

March 19th . .

.

The Cardinal Manufacturing Company (Limited)
The Caledonia Milling Company ( Limited)
The Central Fair Agricultural and Industrial Company of Hamilton (Ltd.)

The Cross Lake Silver Mining Company (Limited)
The Consolidated Railway Equipment Company of Toronto (Limited)
The Commercial Mining Company of Algoma (Lin.ited)

_

The Citizens' Telephone and Electric Company of Rat Portage (Limited).

.

The Commercial Agency of Toronto (Limited)
The Cayuga Natural Gas Company (Limited)
The Crescent Nickel Mining Company of Algoma (Limited)
The Central Bridge and Engineering Company of Peterborough (Limited).
The Creighton Gold Mining Company (Limited)
The Consumers' Natural Gas Company of Dunnville (Limited)
The Couchiching Park Company (Limited)

The Drury Nickel Company (Limited)
The Dufferin Park Company of Toronto (Limited)
The Duncan Lithographing Company of Hamilton (Limited). .

.

The Dunlop Cure Company of Woodstock, Ontario, (Limited).

The D. R. Dewey Coal Company of Hamilton (Limited)

The English Publishing Company of Toronto ( Limited)
The Eagle Nest Gold Mining Company of Ontario (Limited)
The External Journal Loose Pulley Company of Toronto (Limited).

The Fergus Elevator Company (Limited)
The Fort Erie Grove Hotel Company (Limited)

The Farmers' Binder Twine and Agricultural Implement Manufacturing
Company of Brantford ( Limited)

The Fruit, Spice and Botanic Extract Company of Plantagenet (Limited).

January 20th.
February 5th.

27th
March 29th.. .

April 2 1st ...

April 22nd . .

.

June 1st
" 1st
" 1st -

October 7th .

.

June 1st

November 16th
December 7th
March 19th..

January 6th .

.

June 1st
" 23rd ....

September 15th
February 12th

June 9th . .

.

August 3rd.
July 28th...

February 12th
June 21st

October 25th
" 20th

The F. F. Dalley Company of Hamilton (Limited)
|

September 30th

The Gibbard Furniture Company of Napanee ( Limited)

The Granc-Lottridge Brewing (^lompany ( Limited)
The Georgian Bay Wood Supply Company ( Limited)
The Goodwin Law Book and Publishing Company of Toronto (Limited). .

.

The Globe Hat and Cap Manufacturing Company of Toronto (Limited) . .

.

The Gem Soap Company of Toronto ( Limited)

.

The Glengarry R'^forraer Newspaper Company (Limited) •; ••

The Gold Rock Mining and Smelting Company of Algoma and Nipissing

(Limited)
The Grand Valley Elevator Company ( Limited)

The Hamilton Electric Railway Comi)any (Limited)

The Homestake Mining Company of Algoma ( Limited)

The Hastings Mining and Reduction Company ( Limited). • • • . •

The Harmon Home and Day School Company of Ottawa (Limited).

"The H. P. Davies Companyo f Toronto (Limited) . .

The Huntsville Lumber Company (Limited)

April 6th . .

.

" 27th..
October 12th
August 3rd.

31st

December 7th
January 6th.

23rd
March 5th . .

.

" 5th ..

April 23rd . .

.

August 4th .

.

July 28th . .

.

August 24th.

October 12th.

Capital.

.30,000 00
500,000 00
100,000 00

3,000 00
20,000 00
20,000 00

6,000 00
40,000 00
25,000 00
30.000 00
70,000 00

1.50,000 00
200,000 00
40,000 00

100,000 00

10,000 00
25,000 00

100,000 00
50,000 00
50.000 00

100,000 00
40.000 00
3,000 00

20,000 00
200.000 00
200,000 00

1,000,000 00
4,000 00

50,000 00

500,000 00
40,000 00
50,000 00
10,000 00
75,000 00

8.000 00
200,000 00
50,000 00

6,500 00
35,000 00

100.000 00
10,000 00
90,000 00

30,0C0 00
200,000 00
100,000 00
50,000 00
30.000 00
3,000 00
2.400 00

100,000 00
3,000 00

300,000 00
300,000 00
100,000 00
25,000 00
50,000 00
42.000 00

12
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APPENDIX lY.—Continued.

Name of Company.

The Hamilton Natural Gas and Mining Company ( Limited) I October 27th .

The Hamilton Facing Mill Company (Limited) January 20th.

The Journal Printing Company of Ottawa (Limited)
The Jouffret Manufacturing Company of Toronto (Limited)
Tne J. E. Ellis Company (Limited)
The James Stewart Manufacturing Company of Wood.stock (Limited) .

.

June iPt

September 15th

.

June 21st
April 6th

The King Milling Company of Sarnia (Limited) March 11th.
The Kingston Amateur Athletic Asf ociation (Limited) May 6th
The Knechtel Furniture Company (Limited)

|
July 15th

The Kramer-Irwin Rock Asphalt and Cement Paving Company of Hamil-
ton ( Limited) ...

I
" 15th

The Kingsville Preserving Company (Limited) " 15th

The Lake Simcoe Ice Supply and Cold Storag^i Company (Limited)
The Leishman-Maundrell Company of Woodstock (Limited)
The Lindsay Opera House Company ( Limited )

The Light, Heat and Power Company of Newmarket (Limited) . . .

.

The Lansdnwne and Rockport Telephone Company (Limited)
The Low Phosphorus Ore Properties Company of Ontario (Limited).
The Limestone Creek Fishing and Hunting Club (Limited)
The Lundy's Lane Observatory Company ( Limited )

The McMaster Manufacturing Company of Orangeville (Limited)
The Mimico Sewer Pipe and Brick Manufacturing Company (Limited)
The ManitouHn and North Shore Telephone and Telegraph Company

(Limited )

The Macfarlane Shade Company of Toronto (Limited)
The Merritton Wood and Pulp Company (Limited)

May 4th
" 4th

June 1st

August 3rd
June 23rd
October 20th
November 30th.
December 16th .

February 12th .

April 14th

June 1st
" 3rd

January 15th

.

The New Toronto Oil and Natural Gas Company ( Limited) March 29th

.

The Newmarket Mat and Rug Company (Limited) April 21st.
The Nasmith Company of Toronto (Limited;

i
June 23rd

The Niagara District Fruit Preserving Company of St. Catharine8( Limited)' " 9th .

The Newbury Creamery Company ( Limited) September 15th

.

The Norwich Elevator Company ( Limited) October 20th

.

The Ontario Box Company (Limited)
The Ontario Medical Journal Publishing Company (Limited)
The Ottawa Land Association (Limited)
The Ontario Chemists' Manufacturing Company (Limited).

.

The Ontario Power and Flats Company (Limited)
The Ontario Wool Boot Company of Hanover (Limited)
The Ottawa Transfer Company (Limited
The Ontario Peat Fuel ' "ompany (Limited)
The Ontario Standard Oil Company (Limited)
The Ontario Malleable Iron Company (Limited)
The Oneida Quarry Company (Limited)
The Owen Sound Rink Company (Limited)

The Peterborough Medicine Company (Limited)
The Parkin Lumber Company of Lindsay (Limited)
The Patrons of Industry Warehouse Company of the County of Simcoe

( Limited) . .

.

The Page Wire Fence Company of Ontario (Limited)
The Paul Frind Woollen Machinery Company of Toronto (Limited)
The Priory Club of Guelph (Limited)
The Pennington-Baker Seating Company of Ontario (Limited)
The Peterbrrough Canoe Company (Limited)

The Queen City Yacht Club of Toronto (Limited)

The Richard Fitzgerald Company of St. Catharines (Limited)
The Ridgetown Canning and Preserving Company (Limited)
The Rat Portage and Keewatin Electric Street Railway Company (Limited)
The River Canard Gun Club (Limited)
The Reimers Piano Company of Toronto (Limited)

April 27th
June 9th . . . . .

September 9th.

.

August 3rd
July 28th
September 15th.
October 12th . .

.

November 2nd .

.

December 15th .

November 30th.
March 5th
December 15th .

November 2nd .

.

February 13th .

.

June 1st

July 23th
November 16th

16th
16th

June Ist

March 25th

.

March 29th .

June Ist... .

" Ist

October 20th
June 21st. . .

.

§ c.

50,000 00
2.5,000 00

50,000 00
3,000 00

100,000 00
100,000 00

50,000 00
10,000 00

100,000 00

100,000 00
40,000 00

100,000 00
13,000 00
40,000 00
40,000 00
2,500 00

350,000 00
2,700 00

10,000 00

30,000 00
50,000 00

20,000 00
100,000 00
150,000 00

400,000 00
4U,000 00

100,000 00
30,000 00
3,000 00
2,500 00

2.5,000 00
3,000 00

50,000 00
100,000 00
175,000 00
25,000 00
24,000 00

300,000 00
100,000 00
100,000 00
50,000 00
3,000 00

3,000 00
35,000 00

1,800 00
40,000 00
50,000 00
2,000 00

50,000 00
3,000 00

6,000 00

20,000 00
25,000 00

300,000 00
700 00

12,000 00

13
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APPENDIX lY.—Concluded.

Name of Company.

The R. J. Uoyle Manufacturing Company of Ontario ( Limited)

The Rosedale Pies.sed Brick an.l Terra Cotta Company (Limited)

The Stratford Hedge Fence Company (Limited) ...

The Sudbury Customs Smelting Company ( Limited)

The Sebringville Flax Company (Limited)
The Sadler, Dundas and Flavelle M illing Company (Limited)

The Superior Lumber Company of Ontario ( Limited)

The Stereotype Plate Company of Ontario (Limited)

The Sarnia Salt Company (Limited)
The Spring Brook Public Hall Company (Limited)

The Smiths' Falls Electric Power Company (Limited)

The St. Catharines Mineral Water and Humanitas Company (Limited) . .

.

The Sanitary and Non-explosive Gas Company of Ontario (Limited)

The South Falls Shingle Company (Limited)

The Strathroy Canning and Preserving Company (Limited)

The Smith Brothers Company of Toronto (Limited)

The Toronto Steel-Oad Bath and Metal Company (Limited)

The Toronto Art Exhibit Company ( Limited)

The Toronto and Scarborough Electric Railway, Light and Power Company
Limited)

The Trinidad A.sphalt Company of Toronto (Limited)

The Toronto Public Hall and Building Company (Limited)

The Toronto Chemical Smelting Company ( Limited)

The Tache Gold Mining Company of Ontario (Limited) . .

The Thomas Nightingale Pressed Brick Company (Limited)

The Trenton Electric Company (Limited)

The Thompson-Morris Hand Power Propeller Company of Hamilton (Lim-

January 14th
March 19th.

.

January 20th
March 15th ,

.

March 30th .

.

April 14th . .

.

June 1st

September 20th
July 28th

.

September 20th
November 9th
December 21st
January 6th .

.

27th.
February 24th
March 8th

ited)

.

The Toronto Nickel Company (Limited)

The Tilsonburg Driving Park Association (Limited)

The Toronto Junction Printing and Publishing Company (Limited).

The Tribune Printing Company of Toronto Junction (Limited)

The T. H. Taylor Company (Limited)

The Union Suspender Company of Toronto (Limited)

The Victoria Electric Light Company of Lindsay (Limited).

The Vernon Company of Ontario (Limited)

The William Davies Company ( Limited)
The Williamson Book Company of Toronto (Limited)

The West Lome Canning and Evaporating Company (Limited)

The Worsted and Braid Company of Toronto (Limited)

The Watson Manufacturing Company of St. Catharines (Limited)

The Windsor Patent Brush Company ( Limited )

The W. H. Comstock Company (Limited)

The Ward Boat Company of London (Limited)

The Weller's Bay Cheese and Butter Manufacturing Company (Limited).

June 2l8t . . .

.

August 3rd . .

.

18th..

June 9th
July 15th
August 31st..

November 3rd
30th

December 7th .

14th
14th

November 16th
January 20th .

.

March 11th
" 14th....

April 21st

February 13th.

December 7th .

July 28th
June 1st

" 2lst
November 18th

16th
16th
30th

March 5th
" 22nd....

Capital.

^ c.

100,CD0 00
30,000 00
70,000 00
7.^,000 00
12,500 00

lo0,0CD 00
100,000 00
25,000 00
20,000 00
2,000 00

60,000 00
100,000 00
150,000 00

3,000 00
50,000 00
3,000 00

40,000 00
40,000 00

100,000 00

100,000 00
100,000 00
100,000 00
500,000 00
50,COO 00
50,000 00

10,000 00
300,000 00

8,C0O 00
10,000 00
15,000 00

150,000 00

10,000 00

10,000 00
300,000 00

250,000 00
50,000 00
20,030 00

100,000 00
30,000 00
25,000 00

300,000 00
2,500 00
1,500 00

14
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SUPPLEMENTARY LETTERS PATENT.

(Increasing capital.)

Name of Company. Date.
Capital Increased.

The Barrie Electric Light Company
The Dunnville Natural Gas Company
The Drury Nickel Company (Limited)
The Hamilton Brass Manufacturing Company
The Hemming Brothers Company of Toronto
The Huron Cheese and Butter Company
The Kingston Hosiery Company
The Moneymore Cheese Company
Tlie Niagara Falls Electric Light and Power Company
The Novelty Manufacturing Company of Newmarket .

The North Shore Navigation Company of Ontario
The Ontario Bolt Company
The Peterborough Canoe Company
The Sarnia Curling and Skating Rmk Club
The Steele Brothers Company ,

The Toronto Electric Light Company
The Toronto Liederkrantz

22nd March
Ist June...
21st Dec...
28th July..
9th Sept ....

'?2nd March
14th Dec...
22nd April.
21st June..
23rd June..
15th July .

.

5th Feb ....

27th Oct...
9th Sept...
27th Oct...
5th April. .

.

1st June . .

.

From.

B 50
^.

500,

3,

50,

3,

100,

1,

20,

12,

50,

120,

3,

3,

100,

300,

1,

000
000
000
000
000
000
000
800
000
000
000
000
000
000
000
000
000

To.

$100,000
20,000

1,000,000

60,000
100,000

6,000
200,000

2,000
40,000
25,000

150,000
200,000
40,000
25,000
150,000
500,000
20,000

y

SUPPLEMENTARY LETTERS PATENT.

(Extending powers).

Name of Company.

The Breithaupt Leather Company (Limited)
The House and Land Investment Company of Ontario (Limited)
The New Toronto Oil and Natural Gas Company (Limited) . . .

.

The William Davies Company (Limited)

^Po 1

^

Date.

9th June.
30ih March.
20th October.
7th October.

Names of Companies changed by Orders-in-Council.

From.

The Berlin Piano Company ( Limited)
The Brooks Mnf'g. Co. of Peterborough (Limited).

,

The Listowel Furniture Company (Limited)
The North American Chemical Mining and Manu

facturing Compiny of Ontario
The Ontirio Bol.t Connpany
The Steele Brothers Company (Limited)
The Wat'erloT WoiUen Manuf ictu ring Company ..

.

To.

The Berlin Piano and Organ Company (Limited).
The Peterborough Carbon and Porcelain Co. (Ltd).
The Morris-Field-Rogers Co. of Listowel (Limitd).

The Owen Sound Portland Cement Co. (Limitd).
The Ontario Forge and Bolt Company (Limited).
The Steele-Briggs-Marcon Seed Company (Limited).
The Waterloo Woollen Company (Limited).

15
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APPENDIX V.

Synopsis of Returns to Addresses and Orders of the House presented to the Legislative

Assembly during the Sessioa of 1892.

No.

13 75

c 9-

34

2
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APPENDIX Y.—Continued.

Synopsis of Returns to addresses and Orders of the House presented to the Legislative

Assembly during the Session of 1892.

No.

20

21

22

23

24

25

26

27

28

29

30

Subject.

Orders in Council for withdrawal from sale of mining lands since 1st

January, 1890, and of all returns or recommendations on which
they were passed. Also list of applications for, and sale of, land
made since 1st January, 1889, etc

Quantity of pine in unlicensed territory disposed of, the persons to

whom, and quantities and prices at which each sale was effected.

Terms of sale, etc

Sale and transfer of Dundas and Waterloo Macadamized road

Names of jjersons or bodies who received remuneration for holding
religious services in asylums

Mover.

Mr. White.

Mr.

Mr.

Marter.

Meredith

Amounts received from agricultural and mineral lands, bonuses,
ground rents, sale of timber, timber dues, taxes and liquor licenses

in Algoma East from 1st .January, 1871, to 31st December, 1891,

and all Government expenditures therein for same period

Indigent and insane persons confined in goals

Further correspondence relating to alleged education of medical
students at the public expense '

Correspondence with reference to expenditures for new site and
buildings for Upper Canada College or the endowment of the
College

Respecting the incorporation of Joint Stock Companies, with powers
of Trust Companies

Sale of timber berth No. 118, north shore of Lake Huron

Mr. Campbell (Durham).

Mr. Campbell (AJgoma).

Mr. Barr (Dufferin).

Mr. Balfour.

Mr. Miscampbell.

McMahon.

Marter.

Appointment of A. F. Dulmage as an officer of Crown Lands
Department, money received by him, amounts paid over and,
moneys misappropriated by him and amounts paid to him for salary

|

or expenses Mr. Marter.

2-90 17
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Provincial Registrar's Office, Ontario,
Toronto, 27th April, 1893.

Sir,— I have the honour to submit for your informatioii a statement of the work done
in the Registrar's Branch of the Provincial Secretary's Department from 1st January,

1892, to 3l8t December, 1892.

I have the honour to be, Sir,

Your obedient servant.

Hon. J. M. Gibson,

Provincial Registrar.

JOHN F. C. USSHER,
Deputy-Registrar.

Condensed Statement showing the work done in the Provincial Registrar's Office of

the Department of the Provincial Secretary, for the year 1892 :

—

Documents.

Commisbions under Great Seal

Commissions under Privy Seal

Special Commiaeions

Letters Patent Incorporations

Special Letters Patent Incorporations

Supplementary Letters Patent IncorporatioDB .

.

Bonds and Corenants

Warrants removing lunatics.

Warrants transferring lunatics

Special Warrants

Warrants discharging lunatics

Certificates Provincial Land Surveyors

Crown Land Patents

Special Deeds

Mining Leases

Certified Copies and Exemplifications of Patents

Recorded.
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No. 91.

Return to an Order of the House of the fifth day of May, 1893, for a Eeturn of

copies of all correspondence between the Government and the License Com-
missioners of the County of Dufferin, or any other parties, concerning the

resignation of the late License Inspector for the County, Mr. Anderson. Also,

for copies of all correspondence between the Government and the said

License Commissioners, or other parties, concerning the appointment of the

present Inspector, Mr. Dodds. Presented to the Legislature, 19th May, 1893.

Mr. Barr {Duferin). {Not 'printed.)

iq
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RETURN
To a Resolution of the Legislature respecting the dates of Crown Timber

Sales from 1871 to 1892, inclusive.

Presented to the Legislative Assembly,

By command,

Provincial Secretary's Office,

ToROMO, 22nd Mav, 1893.

J. M. GIBSON,
Secretary.

(92
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RETURN

Called for by resolution of the House of Assembly, dated the 24th day of April, 1893,
wiving, except that already brought down, the dates of all Crown Timber Sale?, from
1871 to 1892, inclusive, as follows:—The date of Sale, the number and extent of

tlie different Timber Berths in square miles, and the prices obtained at each such Sale

per square mile.

The date of



56 Victoria. Sessional Papers (No. 92). A. Ib93

TIMBER SALE OF 1890.

Date of Sale.
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TIMBER SALE OF 1887,

Date of Sale.

December 15

.

15.

15
15.

15.

15.
15.

15.

15.

15.

15.

15.

15.

15.
15.
15.

15
15.

15.

15.
15.
15.

15
15.

15.

15.

15.

15.

15.

15.

15
15.

15.

15.

15.

15.

15.

Berth
No.

Locality.
Area in

square
miles.

Biggar.

Bishop
Ballantyne.

Butt . . . .

Chisholm
Canisby .

Devine. .

.

Hunter . . . .

,

Livingstone

Lawrence .

McLaughlin

McClintock

Pentland
Wilkes .

Price per square
mile.

Nightingale

201
Him
22|
14

19sm
I

15i
22

2i I

17
I

13i I

11"

Hi
IH
12i
8

IH
9

81
9

7S
15m
I2h
14"

12

^1
lOi

9i
11

3

13|
15^
171
11

S c.

3,100 00
3,100 00
2,1.50 00
5,500 00
2,.S50 00
2,fiOO 00
850 00
900 00

3,000 00
500 00

4,300 OO
2,100 00
4,200 00
3,000 00
3,500 00
4,600 00
6,300 00
4,200 00
3,400 CO
2.100 00
800 00
800 00

1,.350 00
3,300 00
3,400 00
4,400 00
2,500 00
2,500 00
2,300 00
2,000 00
1,600 CO
1,0.50 00
400 00
900 00

1,700 00
4,000 00
600 00

AUBREY WHITE,
Assistant Commissioner.

Department of Crown Lands,
Toronto, May 13th, 1893.
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TIMBER SALE OF 1881.

Date of Sale.
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TIMBER SALE OF 1881.— Concluded.

Date of Sale.
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RETURNJ

To an Order passed by the Legislative Assembly, on the l9th day of May, 1893,

for a Return shewing the number of petitions that have been presented to

the House during the present Session, asking for a Plebiscite on the temper-

ance (luestion from temperance societies, churches and municipal corporations,

giving the number from each in the order named. Also, shewing the numbers

from each of the above-named bodies in favor of Provincial or other Pro-

hibition, respect! vel}-. And the number of Petitions in favor of Bill (Xo.

70), To prohibit the sale of intoxicating liquors by retail.

J. M. GIBSON,

Secretary.

Provincial Secretary's Office,

Toronto, May 22nd, 1893.

93

^
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RETURN

Shewing the number of Petitions presented during the present Session (up to the 20th

May, 1893,) asking for a Plebiscite on the temperance question, from temperance

societies, churches and municipal corporations, the number from each of these bodies

in favor of Prohibition, and the number of Petitions in favor of Bill (Xo. 70), To pre-

vent the sale of liquors by retail.

FOR A PLEBISCITE.

From Temperance Societies 495

" Churches 314

*• Municipal Corporations 156

Tctal for Plebiscite 965

IN FAVOll OF PROHIBITION.

From Temperance Societies 255

" Churches 54

*' Municipal Corporations 5

Total in favor of Prohibition 314

IN FAVOR OF BILL (No. 70).

Total

)\
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