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LIST OF SESSIONAL PAPERS.

ARRANGED ALPHAEETICALLY.

Titlt No. Remarks.

Accounts, Public 1 Printed.
Addington, colonization roads, expenditure in 76 Not printed.
Algorna Central and Hudson Bay Railway. Papers in re

guarantee 85 Printed.
Appeal, Court of. Judgment, Lord's Day, profanation of . . . . 94
Agricultural College, Report 14 "

Agricultural and Experimental Union, Report 15
Archives, Report 48 "

Asylums. Report 38

Backus, Edward W., agreement with 71 Not printed.
Bee-keepers Association, Report 20 Printed.
Births, Marriages and Deaths, Report 9

Blind Institute. Report 41 "

Brockville Children's Aid Society, correspondence 81 Xot printed.

Canadian Co-operative Alliance, Report 61 Xot printed.
Carleton County, violation of License Act 83
Children. Neglected, Report 43 Printed.
Coats, William, Registrar of Huron 77 Not printed.
Colonization Roads expenditure in Addington 76
Consolidated Lake Superior Coy 85 Printed.
Copyrighted selections from authors 86 Xot printed.
Cowan, W. S., correspondence re dismissal of 69
Crown Lands, Report 3 Printed.

Dairymen's Association, Report 22 Printed
Deaf and Dumb Institute, Report 42
Division Courts, Report 33

Education, Report 12 Printed.
Orders-in-Council, Department of 50 Not printed.
Students admitted to Normal Schools 66
Copyrighted selections etc 86 "

Names of Public School Inspectors 91
Blections, Return from Records 46 Printed.

" Orders re trials of Petitions 64 Printed for
distribatior

only.

Entomological Society. Report ' 19 PrinUd.
Estimates, 1904 2
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LIST OF SESSIONAL PAPERS

Title

Factories, Reports of Inspectors

Fairs and Exhibitions, Ontario

Farmer's Institutes, Report

Fisheries, Report
pound net fishing, Cape Hurt).....

pound net fishing on Lake Nipissing
" pound net fishing, Killarney and Little Current.

Forestry, Report
Department of, in University

Fruit Experimental Stations, Report
< (rowers Association, Report

Fumigation Appliances, Report

< lame Commission, Report

Gaols, Prisons, Report

Health, Report

Highways, Commissioner, Report

Holt, Judge, Order in Council . . .

Hospitals and Charities, Report .

Huron, County, Registrar of

Hutton, issue of Patent in

No.



LIST OF SESSIONAL PAPERS

Title. No. Remarks.

MacDonald, F. H , Order-in- Council 67
j

Not printed.

Metropolitan Power Company, correspondence 60

Mines, Report 5 i Printed.

Mining Locations to Lariviere 56
:
Not printed.

Ontario County, salary of gaoler 70 Not printed.

Ontario Fairs, Report 26 '• Printed.

Ontario Mining Co'y. vs. Seybold et al 93

Oxford County, Reformatory 55 Not printed.

Paper Supply, Order-in-Council 49

Peoples' Life Insurance Co'y., capital stock 82

Printing and Binding, contract 51

Prisons and Reformatories, Report 39

Provincial Municipal Auditor, Report 45

Public Accounts, 1903 1

Public School Inspectors, names of 91

Public Utilities etc 57

Public Works, Report 7

Printed.

Not printed.

Printed.

Not printed.

Printed.

Queen Victoria Niagara Falls Park, Report 6 Printed.
"

, payments : 84
| Not printed.

Railway Subsidies, 1867 to 1903 79

Registrar General, Report 9

Registry Offices, Report 35
Road-making, Report 28

San Jose Scale Act, payments 87

Sault Ste. Marie, names of persons paid
I 65

"
,
Orders-in-Council

;
74

"
,
guaranty papers 85

Savings Banks in Schools
;
73

Secretary and Registrar, Report 37

Seybold et al and Ontario Mining Co'y 93

Statute distribution 78

(
52

Surrogate Fees, commutation, Huron, Bruce, York •! 53

I 54

Temiskaming and Northern Railway, Report. 32

, expenditures 72

Timber License, Crown Lands under, etc 68

Toronto University, Report I 13
" correspondence re Physical Laboratory!

and Forestry Department 88

Women's Institutes, Handbook 21

i

Not printed.

\
Printed.

Not printed.

Printed.
\ Not printed

Printed.

Not printed.

Printed.

Not printed,

Printed for
distribution

only.



LIST OF SESSIONAL PAPERS.

Arranged in Numerical Order with their Titles at full I* ngih
;

tlu <

Ordered and when presented to the Legislature] the nam* of tin Member

o moved th I
»•/>< tlu r Ordi red to be Printed or not.

No. 1

No. 2

No. 3.

Xn. 4.

No. 5 .

No. 6.

No. 7

No. 8

Nn. 9

CONTENTS OF VOL. I.

Public Accounts of the Province for the year 1903.

Legislature, February 4th 1904. Printed.

Presented to the

Estimates for the service of the Province until the Estimates of the

year are finally passed Presented to the Legislature. 28th

January, 1904.' Not Printed. Estimates for the year 1904.

Presented to the Legislature, 5th February. 1904. Prin

Estimates for the service of the Province until the Eatimafc

the year are finally passed Presented to the Legislature, 29th

March, 1904. Not Printed. Estimates (Supplementary) for the

year 1904, Presented to the Legislature, 23rd April, 1904.

Printed.

Report of the Commissioner of Crown Lands for the year 1903

Presented to the Legislature, 14th March. 1904. Print*

Report of the Clerk of Forestry for the year 1903. Presented to the

Legislature, 7th April, 1904. Printed.

CONTENTS OF VOL. II.

Report of the Bureau of Mines for the year 1903. Presented to the

Legislature, 18th March, 1904. Printed.

CONTENTS OF VOL. III.

Report of the Commissioners of the Queen Victoria Niagara Falls

Park, for the year 1903. Presented to the Legislature, 8th

February 1904.* Printed.

Report of the Commissioner of Public Works for the year 1903.

Presented to the Legislature, 22nd February, 1904. Printed.

Report of the Inspectors of Factories for the year 1903. Presented

to the Legislature, loth April, 1904. Printed.

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

the year 1902. Presented to the Legislatuie, 4th February. 1904.

[5]
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LIST OF SESSIONAL PAPERS

CONTENTS OF VOL. IV.

No. 10 . . Report of the Inspector of Insurance, for the year 1903. Presented to

the Legislature, 7th April, 1904. Printed.

No. 11 . Loan Corporations. Statements by Building Societies, Loan and other
Companies, for the year 1903. Presented to the Legislature. 7th
April, 1904. Printed.

CONTENTS OF VOL. V.

No. 12 . . Report of the Minister of Education, Parts I and II, for the year 1903,
with the Statistics of 1902. Presented to the Legislature, 10th
Februaiy, 1904. Printed.

No. 13 . . Auditors' Report to the Board of Trustees, University of Toronto, on
Capital and Income Accounts, for the year ending 30th June,
1903. Presented to the Legislature, 4th February, 1904. Printed.

No. 14 . .
Report of the Ontario Agricultural College and Experimental Farm,

for the year 1903. Presented to the Legislature, 30th March,
1904. Printed.

CONTENTS OF VOL. VI.

No. 15 . . Report of the Ontario Agricultural and Experimental Union of the
Province, for the year 1903. Presented to the Legislature, 15th
April, 1904. Printed.

No. 16 .
.| Report of the Fruit Growers' Association of the Province, for the year

1903. Presented to the Legislature, 15th April, 1903. Printed.

No. 17 . . Report of the Fruit Experiment Stations of the Province, for the year
1903. Presented to the Legislature, loch April, 1904. Printed

No. 18 . . Report of the Inspector of Fumigation Appliances of the Province, for
the year 1903. Presented to the Legislature, 15th April, 1904.
Printed,

Report of the Entomological Society, for the year 1903. Presented
to the Legislature, 14th March, 1904. Printed.

No. 20 . . Report of the Bee-Keepers' Associations of the Province, for the year
1903 Presented to the Legislature, 15th April, 1904. Printed.

CONTENTS OF VOL. VII.

No. 19

No. 21 . . Hand-book for the use of Women's Institutes in Ontario. Presented
to the Legislature, 10th February, 1904. Printed for distribu-
tion only.



LIST OF SESSIONAL PAPERS 7

No. 22 . . Reports of the Dairymen's Associations of the Province, for the year
1903. Presented to the Legislature, 15th April, 1904. Pr :

,

,

No. 23 . . Reports of the Live Stock Associations of the Province, for the year
1903. Presented to the Legislature, 15th April, 1904. Printed.

No. 24 . . Report of the Registrar of Live Stock of the Province, for the year
1903. Presented to the Legislature, 15th April, 1904. Print*,/.

No. 25 . . Report of the Farmers' Institutes of the Province, for the year 1903.

Presented to the Legislature, 10th February, 1904. Print',/.

No. 2(i . . Report of Ontario Fairs and Exhibitions of the Province, for the year

1903. Presented to the Legislature, 10th February, 1904. Printed.

No.



LIST OF SESSIONAL PAPERS

No. 38 . . Report upon the Lunatic and Idiot Asylums of the Province, for the
year ending 30th September, 1903. Presented to the Legislature,

26th February, 1904. Printed.

No. 39 . . Report upon the Prisons and Reformatories of the Province, for the
year ending 30th September, 1903. Presented to the Legislature,

24th March, 1904. Printed.

No. 40 . . Report upon the Hospitals and Charities of the Province, for the year
ending 30th September, 1903. Presented to the Legislature, 30th
March, 1904. Printed.

No. 41 . .
: Report upon the Institution for the Education of the Blind, Brantford,

for the year ending 30th September, 1903. Presented to the

Legislature, 8th February, 1904. Printed.

No. 42 . . Report upon the Institution for the Education of the Deaf and Dumb,
Belleville, for the year ending 30th September, 1903. Presented
to the Legislature, 8th February, 1904. Printed.

No. 43 . . Report of Superintendent. Neglected and Dependent Children of

Ontario, for the year 1903. Presented to the Legislature, 22nd
February, 1904. Printed.

CONTENTS OF VOL. X.

No. 44 . .1 Report upon the Inspection of Liquor Licenses, for the year 1903.

Presented to the Legislature, 11th March, 1904. Printed,

No. 45 . . Report of the Provincial Municipal Auditor for the year 1903. Pre-

sented to the Legislature, 4th February, 1904. Printed.

No. 46 .. Return from the Records of the several Elections in the Electoral

Divisions of Muskoka, Sault Ste. Marie and North Renfrew since

the General Elections of May 29th, 1902, shewing: (1) The
number of Votes polled for each candidate in the Electoral Dis-
trict 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 re-

maining unpolled : (5) The number of names on the Voters' Lists

in each District
; (6) The population of each District as shewn

by the last census. Presented to the Legislature, 21st January,,

1904. Printed.

No. 47 . . Report upon the state of the Library. Presented to the Legislature

14th Januaiy, 1904. Not 'printed.

No. 48 . .| Report of the Archivist, Ontario, for the year 1903. Presented to

the Legislature, 14th April, 1904. Printed.

No. 49 . . Copy of an Order in Council advising that the tender of the Riordon
Paper Mills, Limited, for the supply of Paper to the Province,

for the ensuing five years, be accepted, Presented to the Legis-

lature, 4th February, 1904. Printed,



LIST OF SESSION \l. PAPERS

No. 50. . Copy of-an Order in Council in accordance with the provisions of

section 9 of the Act, respecting the Education Department.
Presented to the Legislature, 4th February, 1904. Not printed.

No. 51 . . Copy of an Order in Council, advising that the Agreement for renewal
of Contract between Warwick Brothers an IJIutter, with reference
to the Printing and Binding for the Province, he approved.
Presented to the Legislature, 4th February, 1904. Printed.

No. 52.. Copy of an < )rd«r in Council, respecting the commutation of the

Surrogate Court Fees of the County of Huron. Presented to the

Legislature, 8th February, 1904. Not printed.

No. 53 . . Copy of an Order in Council, respecting the commutation of Surrogate
Court Fees of the County of Bruce. Presented to the Legislature

4th February, l!>04. Not printed.

No. 54 . . Copy of an Order in Council, respecting the commutation of the

Surrogate Court Fees of the Counties of York and Wentworth,
Presented to the Legislature, 4th February, 1!»04. Not printed.

. . Return to an Order of the House of the tenth day of June, 190-3. for

a Return of copies of all correspondence between the < Jovernment.

or any member or department thereof, and any other person or

persons, respecting the establishment of a Reformatory in the

County of Oxford. Presented to the Legislature, 4th February.

1904.
* Mr. Sutlu rland. Not printed.

No. 5<i . . Return to an Order of the House of the fourth day of June, 190!

a Return of copies of all correspondence, papers, documents,
decisions and memoranda in anv Way relating to the Mining I.

tions H.W.696, H.W.697, H.W.69S and H.W". 7<>
r
). and particularly

as to the southerly part of H.W. b'97, containing thirteen acres,

granted to one Gideon Lariviere, which locations, are situate on.

or near the North Pay of Sturgeon Lake in the District of

Thunder Bav. Presented to the Legislature. 4th February,

1904. Mr. St. John. Not printed.

No. 57 . . Return to an Order of the House, of the twelfth day of June, l!'<»3,

for a Return.—similar to that ordered by the British House of

Commons on th«- 25th day of June, 1!'02, of reproductive under-

takings operated by Municipal Boroughs in Great Britain

—

respecting waterworks, electric lighting plants, gas works and
other public utilities operated by Municipalities in the Province

of Ontario, also the rates charged the consumers in the various

Municipalities of the Province for water, gas and electric lighting.

Presented to the Legislature, 4th February, 1!»04. Mr. Pn
{Brant). Printed.

No. 58 . . Return to an Order of the House, of the fourth day of June. 1903,

for a Return of copies of all correspondence between the Minister,

or Commissioner of Public Works, or Fisheries, or other officer,

or employe, of or under them, or either the Department
Public Works, or Fisheries, and any other person or persons, and
also any order or directions, or papers, or entries respecting the
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granting of licenses for pound net fishing, east of a line running
from Cape Hurd to the mouth of the Spanish River, during the
years 1899, 1900, 1901 and 1902, or either or any of them. Also,

copies of all such licenses granted during the above years, or
either, or any of them. Presented to the Legislature, 4th Feb-
ruary, 1904. Mr. Smyth. Xot printed.

No. 59 . . Return to an Order of the House, of the 8th day of June, 1903, for

a Return of all copies of all forms of application or subscription
for terminating stock and of all forms of certificates of such
stock used by Loan Corporations doing business in the Province.
Presented to the Legislature, 4th February, 1904. Mr. Downey.
Xot printed.

"No. 60 . . Return to an Order of the House, of the fourth day of June, 1903, for

a Return of copies of all correspondence, between the Metro-
politan Power Company, or their Solicitors, and the Government
for a grant of land under the waters of the Ottawa River, and
all papers in connection therewith. Presented to the Legislature,

4th February, 1904. Mr. Matheson. Xot printed.

No. 61 . . Copy of an Order in Council and Report of Registrar of Loan Cor-
porations in the matter of the Canadian Co-operative Alliance.

Presented to the Legislature, 5th February, 1904. Xot printed.

Xo. 62 . . Copy of an Order in Council respecting Surrogate Court Fees to be.

paid to His Honour Judge Holt. Presented to the Legislature,

10th February, 1904. Xot printed.

No. 63 . . Copy of an Order in Council respecting Surrogate Court Fees to be

paid to His Honour Judge Jamieson. Presented to the Legisla-

ture, 10th February, 1904. Xot printed.

No. 64 . . General Rules and Orders made by the Court of Appeal for Ontario

respecting the trial of Election Petitions pursuant to the Contro-

verted Elections Act, R.S.O., 1897, cap. 11, and amending Acts.

Presented to the Legislature, 12th February, 1904. Printed.

For distribution only.

No. 65 . . Return to an Order of the House, of the eighth day of February, 1904,

for a Return shewing the names of all persons at Sault Ste,

Marie, or elsewhere, who have been paid by the Government
under the decision, or determination, to pay the wages of work-

men at Sault Ste. Marie, and showing also the amount paid in

each case and the nature of the claim in each case. Presented to

the Legislature, 15th February, 1904. Mr. Whitney, Printed.

No. 66 . J Return to an Order of the House, of the tenth day of February, 1904

for a Return shewing the number of students admitted to (a) the

Normal Schools of the Province since September, 1903. (b)

How many (if any) of such students, prior to admission, taught

less than twelve months in a Public School and (c) How many
(if any) did not attend a Model School course and secured a

certificate of competency therefrom. Presented to the Legis-

lature, 16th February, 1904. Mr. Hoyle. Xot printed.



LIST OF SESSIONAL PAPER-

No. 67.. Copy of an Order in Council, commuting the fees of F. EL Mac-
Donald, Local Master at St. Catharines. Presented to the Legis-
lature, 18th February, 1904. Not printed.

No. G8. . . Return to an Order of the House of the twenty sixth day of June,
1903, for a Return shewing:— 1. The total area of < Vown Lands
under timber License. 2 The total area of Crown Lands under
timber License in arrears. 3. The number of timber Licenses in

arrear, their locations, respective areas, the names of those per-

sons so in arrears, and the amounts that each of such persons are

in arrear, and for what respectively. 4. The number of timber
Licenses cancelled since and including 1891, and the number of

acres of Licenses so cancelled. 5. The nature and extent of the

securities (if any) held by the ( Jorernment, for payment of such
areas, and, the names of the persons so giving security. 6. Tin-

number of timber Limits disposed of otherwise than by Public
Auction, since and including the year 1891, specifying the details

thereof, as to time, place, person and prices respectively. 7. The
number of pieces of saw-logs cut under License in the Province
of Ontario, each year since and including 1891 ; the aggregate
quantity of lumber, board measure, returned to the Crown Lnnds
Department for each of the said years since and including 1891

;

the amount of Crown dues collected for each of the said years
from the lumber cut, giving the quantity for each separate price

charged for dues. 8. The number of pieces of waney or board
timber cut under license in each of the said years and the aggre-

gate quantity of cubic feet and the amount of Crown dues col-

lected on the same. 9. The number of pieces of square timber
cut and the quantity of cubic feet returned as contained in same
and the amount collected for each of the said years thereon, for

< 'rown dues. Presented to the Legislature 18th February, 1904,

Mr. St. J ( ,hn. Printed.

No. 89.. Return to an Order of the House of the fifteenth day of February.

1904, for a Return of copies of all complaints received by the

License Department against W. S. Cowan, formerly inspector of

licenses for South Wellington ; also, for a copy of the report of

the investigation* into such complaints, including the evidence ;

also, for a copy of the report of the Inspector who investigated

the complaints, and also, for a copy of all correspondence touch-
ing the dismissal of the said \Y. S. Cowan. Presented to the

Legislature. 22nd February. 1904. Mr. Downey. Not printed.

No. 70. .' Return to an Order of the House of the nineteenth day of February,

1904, for a Return of copies of all correspondence between the

Inspector of Prisons and Charities, or other official of the Govern-
ment, and the County of Ontario, having reference to the salary

of the County Gaoler. Presented to the Legislature 22nd Feb-

ruary, 1904. Mr. Hoyle. Not printed.

Xo. 71 . . Copy of Memorandum of Agreement between His Majesty, represented

by the Commissioner of Crown Lands and Edward Wellington
Backus, of the City ot Minneapolis. Presented to the Legisla-

ture 23rd February, 1904. Not printed.
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No. 72 . . Return to an Order of the House of the twelfth day of February, 1904,
for a Return, shewing in the same detail as in the Public Accounts
of the Province, all expenditures up to 3lst December, 1903, on
account of the Teraiskaming and Northern Ontario Railway,
giving in detail the amount paid, to whom and on what account.

And. in the case of the payments to the contractors for the build-

ing of the road—shewing all the quantities of rock and other

material moved : masonry constructed and generally, all quanti-
ties on which payments are based, with the amount paid therefor

upon each section of road. Presented to the Legislature, 29th
February, 1904. Mr. Matheson. Printed.

No. 73 . . Return to an Order of the House of the nineteenth day of February
1904. for a Return of copies of all correspondence between the
Government, or any officials thereof, and any person or persons,

regarding the establishment of Savings Banks in connection with
the Schools of the Province. Presented to the Legislature, 29th
February, 1904. Mr. Preston (Brant.) Not printed.

No. 74. .
|

Return to au Address to His Honour the Lieutenant-Governor of the

twenty-second day of February. 1904, praying that he will cause

to be laid before this House, a Return of copies of all Orders in

Council with reference to the payment of employes at Sault Ste.

Marie, together with copies of all correspondence previous to,

after and in any way relating to such payments. Presented to

the Legislature, 1st March, 1904. Mr. Whitney. Printed.

No. 75 . . Return to an Order of the House of the twenty-sixth day of February^
1904. for a Return of copies of all correspondence with the

Government, or other person, relating to the appointment of one

Kelly, as constable, or peace officer, in and about Killarney,

together with copies of all correspondence between the Govern-
ment and one Charles Noble in connection therewith. Presented

to the Legislature. 1st March, 1904. Mr. Gamey. Not printed.

No. 76 . . Return to an Order of the House of the twenty-fourth day of

February, 1904, for a Return of copies of all correspondence,

papers and pay sheets, between the Government, or any member
or official thereof, in connection with the expenditure of all

moneys expended last year, on Colonization Roads in the County
of Addington. Presented to the Legislature, 1st March, 1904.

Mr. Reid. Not printed.

No. 77 . . Return to an Order of the House of the twelfth day of February,

1904, for a Return of copies of all correspondence between the
( Tovernment or an}' member, or official thereof, or persons on its

behalf, and any other person or persons in connection with the

appointment of William Coats, as Registrar of the County of

Huron. Presented to the Legislature, 7th March, 1904. Mr.

Eilber. Xot printed.

No. 78 . . Statement of distribution of Revised and Sessional Statutes up to

31st December. 1903. Presented to the Legislature, 9th March,

1904. Not printed.
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No. 79 . . Return to an Order of the House of the twenty-ninth day of February
1904, for a Return shewing: 1. The amount of money paid as

Railway Subsidies from iwl up to and inclusive of 1903. 2. The
name of each Railway and the amount paid as Subsidy thereto;

3. The amount of money voted for Railway Subsidies, but not

yet earned. 4. The amounts in acres voted and set apart as

Land Grants, during the same period. 5. The names of all Rail-

ways which have earned the apportionment of land so Bet apart.

6. The amount in process of being earned. Presented to tin-

Legislature, 9th March, 1904. Mr. Preston, (Durham.) Notprinted.

No. -SO. . Return to an Order of the House of the Seventh day of March, 1904,

for a Return, shewing the number of Saloon Licenses in the diff-

erent Cities of the Province during the years 1901 and 1903.

Also, the number of Saloon Licenses in the Towns of the Province,

during the same period. Also, the number of Wholesale Licenses

granted in rural municipalities, in the Province, during the same,
period. Presented to the Legislature, 10th March, 1904 Mr.

Barr. Xot printed.

No. 81 . . Return to an Order of the House of the Eleventh day of March, 19(»4-

for a Return of copies of all correspondence, between the Govern-
ment, or any official thereof, and the President of the Children's

Aid Society of Brockville, or any other person or persons, in

reference to the arrest and imprisonment of certain young lads

in 1902, 1903 and 1904. Presented to the Legislature" 18th
March, 1904. Bir. Graham. Xot printed.

No. 82 . . Return to an Address to His Honour, the Lieutenant-Governor, of

the fourth day of March, 1904, praying that he will cause to be
laid before this House, a copy of all Orders-in-Council, authoriz-
ing or permitting an increase in the capital stock of the Peoples'
Life Insurance Company, during the last two years, together with
copies of all correspondence in any way relating thereto. Pre-
sented to the Legislature, 24th March, 1904. Mr. Gamey. Xot
print?J.

No. 83 . . Return to an Order of the House, of the twenty-fifth day of March,
1904, for a Return shewing the names of all persons convicted
for violation of any of the provisions of the Liquor License Act
in the County of Carleton during the years 1901, 1902 and 1903,
with the amounts of tines and costs imposed in each case respect-
ively and showing, as well, the particular offence of which they
were convicted and dates of conviction. Presented to the Legis-
lature, 29th March. 1904. Mr. Kidd. Not printed.

No. 84 . . Return to an Order of the House, of the twenty-fifth day of March.
1904, for a Return, in detail of all payment made by the Com-
missioners of the Queen Victoria Niagara Falls Park, for the year
1903. Presented to the Legislature, 29th March, 1904. Mr.
Jessop. Not prin ted.

No. 85 . . Return to Orders of the House, of the fourteenth, twenty-first (two
orders), and twenty-fifth days of March, 1904, for Returns
shewing :

—
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The names of the various companies included in the Consolidated

Lake Superior Companies, which the Government proposes to
aid by the $2,000,000 guarantee. 2. The names of the secured

creditors of each company and the amount of the claim of each
and the security held by each. 3. The names of the unsecured
creditors of each company and the amount of claim of each. 4.

Shewing what portion of the Algoma Central Railway is already

completed, how much partly constructed and what construction

work has been done on the part incomplete. 5. Shewing what
portion of the road has been operated and what net earnings, if

any, it has shewn. 6. The names of the vessels which it is pro-

posed to give the Province as security, with statement shewing
what these vessels have earned, net, in the hands of the Com-
panies. Also, shewing full particulars of all claims, charges,,

judgments and priorities chargeable against the Superior
Consolidated Companies and the Algoma Central Railway ; the

names of all the creditors and the nature and amount of their

respective claims, and particulars of all assets on which are

based, and subject to which it is the intention of the Govern-
ment to guarantee the sum of $2,000,000 to such companies as

embodied in the Bill introduced to this House, before the

second reading of such Bill. Also, shewing : 1 . What lands

and securities are governed by the Lien of Messieurs James
Conmee, M.P.P., and Charles M. Bowman, M.P.P., against the

Algoma Central and Hudson Bay Railway Company, for up-

wards of $400,000, dated on or about the 22nd day of September,

1903. 2. Whether the judgment of James Conmee, M.P.P., and
Charles M. Bowman, M.P.P., against the Algoma Central and
Hudson Bay Railway Company for upwards of $400,000, and
dated on or about the 12th day of October, 1903, is still a charge
on the assets of this company. 3. And shewing the amount of

the said Judgment at the present time. And also, shewing the

names of the allied industries referred to in section 1 of Cill

(No. 129), Respecting Aid to the Algoma Central and Hudson
Bay Railway. 2. A copy of the Mortgage referred to in

subsection 1 of said section 1. 3. A copy of the Mortgage
referred to in subsection 2 of said section 1. 4. A copy of the

Promissory Note referred to in subsection 3 of said section 1.

5. A copy of the Stock Certificates of the Stock referred to in sub-

sections 4 and 5 of said section 1. 6. A copy of the Trust Deed,
or any draft thereof, referred to in section 2. 7. A copy of the

Guaranty referred to in section 3. 8. Shewing what amount is

referred to in subsection 3 of section 4. 9. How many Directors

are provided for the re-organized Company. 10. A copy of the

Deed, or any draft thereof, referred to in subsection 10 of section

4. 11 A copy of the plan of re-organization referred to in sub-

section 11 of section 4. Presented to the Legislature, 11th April,

1904. Messieurs Hanna and Pyne, Printed.

No. 86 . . Return to an Order of the House, of the sixteenth day of March, 1904,

for a Return shewing the copyrighted selections and extracts

from authors, used in the authorized text-books of the Public

Schools, indicating in each case, the pages and the names of the

persons or company controlling the copyrights. Presented to

the Legislature, 7th April, 1904. Mr. Nesbitt Not printed.
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... Return to an Order of the House, of the second day of March, 1 904, for

a Return, shewing all payments under the San Jose Scale Act

as follows:— 1st. Amount paid to the owners of trees destr

2nd. Amount paid to officers of the Province for enforcing the

Act, and 3rd. In what Counties the trees were destroyed. Pre-

sented to the Legislature, 7th April, 1904. Mr. /.

ju'l,

J8 . . Return to an Order of the House of the fourteenth day of March -

1904, for a Return, giving copies of all correspondence between
any person or official, on behalf of the University of Toronto and
any member of the ' Government, with reference to the construc-

tion of a Physical Laboratory for the University. Also, o
of the Statute of the Senate of the University providing for the

iblishment of a Department of Forestry in the University,

together with copies of all . correspondence relating t< » the

•iblishment of such Department. Presented to the Legisla-

ture, 7th April, 1904. Mr. Whitney. Hot 'printed.

'
. . Return to an Order of the House of the sixteenth day of March,

1904, for a Return of copies of all correspondence between the

< Juvernrnent, or any Official thereof, and any person or per

regarding the issue of licenses for the use of pound nets on Lake
Xipissing. Presented to the Legislature, 8th April, 1!»04. Mr.
/.////. (Cardweil.) Not printed.

No. 90 . . Return to an Order of the House of the Eleventh day of .March, 1904.

for a Return of copies of all correspondence between the
< iuvernment, or any official thereof, and any other party or

parties regarding the issue of pound-net fishing licenses in 1902

and 1903 in the waters between Killarney and Little Current,

known as the North Channel. Presented to the Legislator)

April. 1904. Mr. GaiAey. Xot printed.

I . . Return to an Order of the House of the sixteenth day of March, 1904,

for a Return giving the names of Public School Inspectors since

1870, in Ontario. Also, the class of certificates they hold, or

held, and shewing as well, the standing which each one obtained

on their respective examinations entitling them to act as In-

spectors of Public Schools. Presented to the Legislature, 20th

April, 1904. Mr. Gcumey. Not printed.

No. 92 . . Return to an Order of the House of the twenty-fifth day of March,
1M04

:
for a Return of papers and all correspondence in connection

with the issue of Patent for the south half of lot No. 8 in the 4th

Concession of the Township of Hutton, in the District of

Xipissing. Presented to the Legislature, 23rd April, 1904. Mr.

Matkeeon. Xot printed.

No. 93 . . Return to an Address to His Honour the Lieutenant-Governor of the

twenty-second day of April, 1904, praying that he will cause to

be laid before this House, a Return of a copy of the Judgment of

the Judicial Committee of the Privy Council in the case of the

Ontario Mining Company et al., vs. Seybold et al., together with a
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copy of the agreement between Counsel for the Dominion of

Canada and the Province of Ontario arising out of the argument
of the said Appeal. Presented to the Legislature 23rd April,

1904. Mr. Cameron (Huron.) Printed.

No. 94 . . Return to an Address to His Honour the Lieutenant-Governor, of the

twenty-second day of April, 1904, praying that he will cause to

laid before the House, a Return of a copy of the Judgment of

the Court of Appeal for Ontario, in answer to certain questions

submitted, involving the validity of legislation by the Province
respecting the profanation of the Lord's Day, and also the notes

of argument and judgment of the Judicial Committee of the

Privy Council upon the appeals thereto. Presented to the Legis-

lature 23rd April, 1904. Mr. Little (Norfolk) Printed,
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INTRODUCTORY LETTER

To the Honorable E. J. Davis,

Commissioner of Croivn Lands.

Sir:—
I beg to submit to you herewith, to be presented to His Honor the Lieutenant-Governor

,

the Thirteenth Report of the Bureau of Mines.

The Report is in two parts ; Part I, containing statistical and other information con-

cerning the mineral industry of Ontario and a variety of papers dealing with important

subjects connected with the industry or with the mineral resources of the Province ; and Part

II, to be published separately, consisting of a monograph by Prof. W. G. Miller, Provincial

Geologist, on the Limestones of Ontario. The need for a work of the latter kind has been

apparent for some years, or ever since the uses of limestone began to multiply and the demand
for material suited for specific purposes revealed the dearth of information, or at any rate of

classified information, respecting the limestones which abound in Ontario of varying com-

position and geological age. Previous investigators have described many outcroppings and

occurrences of limestone found in the Archaean rocks and constituting also a large proportion of

the Silurian and Devonian formations of the Province ; and references to these, with numerous

analyses, may be found in the reports of the Geological Survey of Canada and the Bureau of

Mines, as well as elsewhere. Man}- of these reports, however, are out of print and are no
longer accessible to the public; and even if they were available, the difficult}- of locating and

collecting these references and analyses is so great as to render the information of compara-

tively little practical value. In addition to massing the data previously on record, Prof. Miller

has made many independent investigations, the results of which are set out in his paper, and

it is confidently hoped that his treatment of the subject, while not wholly complete, is such

as to present to the numerous users of limestone a body of facts and particulars which will

be of service to them.

Part I, or the Report proper, contains a report on the Mines of Western Ontario and one

on the Mines of Eastern Ontario, the former by Mr. W. E. H. Carter, the efficient secretary of

the Bureau, who also performs the duties of Inspector of Mines, and the latter by Prof. Miller,

who combines the functions of an Inspector with those of Provincial Geologist. These reports

give many useful details of the mines and prospects at which operations were carried on dur-

ing 1903, and exhibit the condition of the mining industry in the two divisions into which the

Province naturally falls for inspection purposes.

Other methods pursued by the Bureau in its endeavors to promote the welfare of the min-

ing industry are represented by the Provincial Assay Office at Belleville, where assays and

analyses of mineral samples are made at low rates for the benefit of prospectors and others, the

assayer in charge being Mr. A. G. Burrows, who reports upon the work of the office for the

year ; the Summer Mining Schools, which have been carried on under the auspices of the

Bureau for a number of years and which have for their object the instruction of working

miners, prospectors and others, in the identification of minerals and the rudiments of mineralogy,

geology and chemistry, of which classes for 1903 Dr. W. L. Goodwin, Director of the School

of Mining at Kingston, with whom was associated as instructor Mr. J. G. McMillan, of the

Schorl of Practical Science, Toronto, gives an interesting account ; and the diamond drills,

two of which are owned and operated by the Bureau for the benefit of owners of mineral

lands wishing to explore them by means of bore holes, a summary statement with tables of

cost being given, showing the work done with the drills during the year.

[x.]
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.Mr. D. G. Boyd, Inspector of the Michipicoton Mining Division, gives a brief report on

affairs in the Division during 1903, where mining received a serious setback through the col-

lapse of the Clergue companies, which formerly were actively engaged in raising iron and ex-

tracting gold in that locality. It is hoped the contemplated resuscitation of these concerns will

be followed by a revival of their mining operations, especially in iron ore, the Michipicoton

deposits really owing their development, if not their discovery, to the energy displayed by

these companies.

Remarkable finds of the arsenical ores of cobalt and nickel, some of the veins carrying a

profusion of native silver, were made during the construction of the Temiskaming and North-

ern Ontario Railway—the Ontario Government line—through the unsurveyed territory south

of the township of Bucke, and notwithstanding the lateness of the season when the discoveries

became known, it was deemed advisable that Prof. Miller should visit the spot and make an

examination of the deposits. This he was able to do before the snow fell, and the account which

was published of these valuable ores aroused much interest. It is reprinted with considerable

additions in the present volume under the title " Cobalt-Nickel Arsenides and Silver." As

soon as spring opens it is proposed by the Department of Crown Lands to survey the area in

which these mineral deposits are found, and to subdivide it into concessions and lots. This

will much assist in making a more detailed examination of the geology of the region than was

possible during the closing days of last autumn, as well as in ascertaining, if possible, the extent

of the mineral-bearing tract and the relations which the deposits sustain to the enclosing rocks,

wh'c'i appear to be in the main the slate-breccia or conglomerate of the type characteristic

of the Temagami region."

The prospect of the early construction of a transcontinental line, traversing the agricultural

belt of Ontario lying north of the Htight of Land and the connection which the Government

of this Province has undertaken to make therewith by extending the Temiskaming and North-

ern Ontario Railway a sufficient distance to effect a junction, render it a pressing necessity to

ascertain in as much detail as possible the nature of the country which will thus be opened up

for settlement. It is known that a wide zone of arable clay land stretches almost across the

entire width of the Province in a northwesterly direction from the latitude of lake Abitibi, but

previous investigations have necessarily been general in their nature, covering, as they did,

extensive tracts of territory. Advantage was taken of the sending by the Department of Crown

Lands of a number of surveying parties into the country south and west of lake Abitibi for the

purpose of sub-dividing it into farm lots, to despatch an expedition into the same area with the

view of ascertaining the character of the prevailing rock formations and the likelihood of min-

erals being found of economic value. Mr. Geo. F. Kay, fellow in Geology at the University of

Chicago and a graduate of the University of Toronto, who had already performed field work for

the Bureau and had carried on explorations for the Clergue companies, was placed in charge of

the party as geologist, and it was deemed advisable to associate with him an agricultural expert

in the person of Mr. Tennyson D. Jarvis, demonstrator in the department of Biology at the

Ontario Agricultural College, Guelph, who might report on the quality of the soil, the flora

*Prof. Miller has since re-entered the field, and in a lett-r to the Bureau dated 26th June 1904,

enumerates the piincipal minerals bo far recognized in these unique deposits. "The chief ores are:

niccolit", smaltite, chloanthite, native silver, erythrite. annabergite, dyscrasite, pyraigyrite, argentite.

Native bismuth is found in all the deposits. Millerite and morenosite occur sparingly. Tetrahedrite and

copper pyrites are also found, as also is graphite. Galena, zinc blende and iron pyrites occur in the dis-

seminated form in the adjoining rock masses. Secondary products resembling asbolite and other minerals

are commoD. The oxides of manganese appear to be present. Sulph-arsenides and sulph-antimonides of

silve-, which have as yet not been analyzed, are also probably associated with these ore3, as are the arsen-

ides of iron and various bismuth compounds. No large crystals are found, thus making it difficult to

r cognize some of the rarer minerals in the field. Microscopic or semi-microscopic crystals of smaltite and

one or two other minerals are abundant."
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and fauna, and generally the adaptability of the region examined for permanent settlement.

The report of Messrs. Kay and Jarvis on the Abitibi region and its agricultural capabilities will

be read with interest, and on the whole bears testimony to the general accuracy of preceding

explorers, who have reported in favorable terms on the northern heritage of Ontario.

A special appropriation of |3,ooo was made by the Legislature in the session of 1903 to

defray the expenses of an expedition into the country north of the Height of Land for the

purpose of procuring more definite information respecting the deposits of lignite which were

known to exist in the valleys of a number of the rivers tr.butary to James Bay. Other minerals

of importance have also been reported from a number of localities in that region, and it was

thought possible to combine the work of examining some of these deposits with the main

object of the expedition. The party was placed in charge of Mr. J. M. Bell, lecturer in Geology

at Harvard University, and a graduate of Queen's University, Kingston, who, while in the

employ of the allied companies of Sault Ste. Marie, had spent some time in exploring northern

Ontario for economic minerals, including coal. Associated with Mr. Bell was Dr. W. A. Parks,

lecturer in Mineralogy and Geology at the University of Toronto, who had also a good acquaint-

ance with the geology of the northern portions of the Province acquired while exploring for the

Bureau of Mines, and whose attainments as a palaeontologist qualified him to deal with questions

of stratigraphy arising in the field. The difficulties of transporting heavy machinery, such as

frilling apparatus, in a region where everything must be taken in in canoes and packed across

portages on the backs of vovageurs, restricted the party to such tools as could be carried in this

way, and in the case of some of the lignite occurrences the appliances proved inadequate to deter-

mine the extent and value of the beds. Nevertheless, the results of the expedition were such as

to make it evident that in these lignite seams, as well as in the iron-bearing formations on the

Mattagami and Opazatika. the gypsum beds of Moose river, Gypsum mountain and elsewhere,

thekaolinic clays of the Abitibi, Soweska, Moose and Wabiskagami, and, lastly, the great peat

bogs of the coastal plain surrounding James Bay on the south, the Province possesses resources

of great potential value, much of which will be rendered available by the construction of the

Government railways already mentioned. The expedition opened up a hitherto unknown

portion of the Province by examining and charting lake Kesagami, whose remarkable cliffs

and islands of peat are described by Mr. Bell.

Dr. Parks supplies an account of the Devonian fossils collected by- him while exploring the

Kwataboahegan river, a tributary of the Moose river entering that stream not far from its

mouth, thus adding material to the data necessary for a better classification of the rocks in that

region than it has hitherto been possible to make. The formations of the most southern part

of the Province are proving to have their counterpart in the extreme north, and it is not

unreasonable to suppose that these may be found to contain similar deposits of economic

minerals, such as petroleum, natural gas and salt. The presence of gypsum—also found in

southern Ontario—has already been abundantly established.

One of the most firmly established mining industries of the Province is that which is en-

gaged in raising and treating the nickel-ccpper ores of the Sudbury region. The mineral-

bearing ranges have usually been described as two in number, the southern and the northern.

The working mines are all so far situated on the southern range, to which existing railway

communication is confined. Dr. A. P. Coleman, Professor of Geology in the University of

Toronto, and Mineralogist of the Bureau of Mines, has spent two consecutive seasons in the

Sudburv nickel area, and his paper in the present report entitled, "The Northern Nickel

Range," presents a continuation of the work begun in 1902, the results of which were given

in the Twelfth Report under the heading "The Sudbury Nickel Deposits." Dr. Coleman has

arrived at the conclusion that the nickel- bearing area is really comprised in a continuous band

of eruptive rock, entirely enclosing a roughly elliptical or boat-shaped area composed in the

main of tuffs, slates and sandstones, about 35 miles long and 8 miles wide. This nickel-

bearing band on its inner edge is acid in composition and tends to phases of granite or syenite,



1904 Introductory

but becomes more basic and passes into gabbro cr norite as ii approaches the outer rim, where

the ore bodies are found. Dr. Coleman regards the belt of eruptive as probably synclinal in

form and as really constituting a gigantic laccolithic sheet, whose up-turned edges rest on

rocks of Archaean age both on the north and the south. He will probably complete his

examination of the nickel field during the season of 1904, and it is intended to issue a full

account of the region and industry, with maps, in the Fourteenth Annual Report of the

Bureau, and perhaps also in the form of a monograph.

Dr. Coleman has given much attention to the glacial geology of Ontario, and has for some

years past been devoting considerable time to delimiting the boundaries of the ancient, ice-

dammed lake which once occupied on a larger scale the basin of what is now Lake Ontario. In

his paper on the Iroquois Beach in Ontario he traces the northern shore of this lake from

Niagara around by Hamilton, Toronto, Port Hope, Trenton and Peterborough until it disappears

from view, and discusses the interesting questions of differential elevation, former and present

systems of drainage, etc., arising out of or connected with these phenomena of glacial times.

The yearly Reports of the Bureau continue to be in much demand among persons interested

in the mineral resources of the Province, so much so that the only Report of which any consid-

erable number of copies now remains on hand is the Tenth, or that published in the year 1901.

Of this an extra edition was printed for distribution at the Pan-American Exposition held at

Buffalo, N.Y., in that year, the whole of which was not then given away. The entire issue of

Bu'letin, No, 5, entitled, " Peat Fuel : Its Manufacture and Use," was exhausted some months

ago, necessitating its re-publication in the Twelfth Report, of which only a few copies are now
left. It is thought that by adopting the system of publishing bulletins or monographs deal-

ing with subjects of importance, of which a considerable number can be struck off, the demand

information on special subjects nif>y be met without requiring a larger edition of the annual

for Report to be printed than at present. It is, accordingly, proposed to publish a series of such

bulletins on important minerals in Ontario, giving all the information which may be available

on the subjects of which they will treat. A beginning in this work has already been made,

Bulletin No. 5, already mentioned, having dealt with the subject of Peat Fuel, and Part II of

the present Report with the Limestones of the Province,

The announcement made in the introduction to the Twelfth Report may be repeated here.

namely, that on payment of a reasonable charge the services of Prof. YV. G. Miller, Provincial

Geologist, may be obtained during a limited portion of the year by persons wishing to have

their mineral properties examined and reported upon. Correspondence to this end should be

addressed to the undersigned.

I hr.ve the honor to be, Sir,

Your obedient servant,

Thos. W. Gibson,

Office of the Bureau of Mines, Director.

Toronto, 17th March, 1904.
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Statistical Review

The value of the mineral products oi

Ontario for the year luu:) was slightly

under that for 1902, the decrease being
wholly in the output of metallic sub-

Btances, non-metallic products showing
a materia] gain. Values wen- well main-
tained in the non-metallic class, in

Borne instances even advanced, but in the
metallic list a decided downward ten-

dency was exhibited; hence the aggre-

gate value of the one class of pro
ducts was greater and of the other
smaller than it would have been were
the comparison made on the basis of

pi ices prevailing in 1902.

The total output footed up to a value

of $12,870,593, the reduction as com-
pared with the previous year being
about 1 per cent. The chief decreases in

the metallic production were in iron ore
and steel, the greater part of the shrink-

age being accounted for by the paraly-
sis that fell on the Sault Ste. Marie
industries, involving as it did the clos-

ing of the Helen iron mine, from which
the great bulk of the iron ore raised
during the last four years in Ontario
has come, as well as the stoppage of

the Alumna steel Works. A diminu-
tion in tin' yield of the precious metals
and a smaller output of pig iron, also

contributed to the result. On the other
hand, 1903 was the record year in nickel

and copper, the production of which,
both in quantity and value, considerably
exceeded that for 1002, or any previous
twelvemonth. When the increased facil-

ities for mining and treating the

nickel-copper ores of the Sudbury dis-

trict now being provided come into full

operation, the output from this field

will doubtless show still further ad-

vance.

1 Iff.

The most notable increase among
non-metallic substances was exhibited bj

petroleum, where, owing to higher
prices, a considerably smaller yield

brought a much Larger return. Slight

fluctuations were shown by some of t ii--

other articles of staple production, such
as salt, lime, stone and brick, but on
the whole the important industi

cerned with these materials have im-

proved their position during the year in

the matter of prices, and have held their

ground in point of production. foil

land cement also took a long stride for-

ward during the yearj ind 1. few pro
duel- can show so consistent and rapid

a i;it" of increase from the time of it-

tirst appearance in the list. Among the

other branches of the mineral industry
represented in the non-metallic class,

there are a number which present un-

mistakable signs of growth, and which
bid fair to rise to a much higher place

in the extent and value of their pro-

ducts. Corundum, feldspar, iron pyrites.

and calcium carbide are all undergoing
favorable development. .Mica b

ped well forward, and Ontario, along
with her sister Province of Quebec, now
ranks as the principal producer of the

phlogopite or "amber" mica, so desir-

able in the manufacture of electrical ap-

paratus.

Just before the snow fell in November
last, some remarkable discoveries of

nickel, cobalt, arsenic and silver ore-

were announced from a point in the

unsurveyed territory along the line of

the Temiskaming and Northern On-

tario railway, south of the township of

Bucke, anil Prof. Miller. Provincial

Ideologist, was at once instructed i"

make an examination of the deposits.

[1]
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In the few days at his disposal before

the coming of winter, which put an end
to exploration, Mr. Miller ascertain-

ed beyond doubt that the discoveries

were very rich as well as unique in

character. In a slate or slate- breccia

formation, and within a short distance

of one another, some four veins were
found, carrying compounds of arsenic,

cobalt and nickel in the form of sinal-

tite and niccolite, and in some of the
veins abundance of native silver. Time
did not permit of extensive examina-
tions being made, so that it is yet un-

certain whether the deposits are isolated

in occurrence, or whether others of

similar character are likely to be found.

The areas occupied by the slate or slate-

breccia are, however, widespread and
numerous, and there appears to be no
reason why the ore bodies should be

confined to one small corner. The dis-

coveries were made by men engaged in

constructing the line of the Government
railway, the railway, indeed, being lo-

cated almost directly over one of the de-

posits, and they well illustrate the possi-

bilities of the northern regions of the

Province, where so much wealth doubt-

less yet lies concealed, as well as the

propriety of prospecting every square

mile of the so-called Huronian forma-

tions. A fuller account of these discov-

eries, with analyses of the ores, is

given in this volume by Mr. Miller.

The richness of the finds and the possi-

bility of the occurrence of another
nickel field within the boundaries of the

Province led to the withdrawal of a
belt or tract of land ten miles in width

on either side of the railway from the

northern boundary of the township of

\\ iddiiield to the town of New Liskeard,
by Order in Council dated 11th Novem-
ber 1903, to the end that such steps
might be taken as were required by the
public interest. On 6th April 1904 the

Order in Council was rescinded, and it

was provided that mining locations with-

in the above belt should not exceed 40
acres in area, and that no applicant
should be entitled to more than three

such locations in any one calendar year.

Fart of the belt lies within the Tema-
gann Torest .Reserve, and to this por-

tion the Forest Reserve regulations will

also apply. Among other things, these

regulations require any one wishing to

prospect for minerals in a Forest Re-

serve to take out a license costing $10
per annum, and they also make pro-

vision for the careful protection of the

pine and other timber.

Frospecting for minerals, especially

for iron ores, was active during the ex-

ploring season of 1903. Much work wasi

done on the various iron "ranges" of the

north, and the extension of railway fa-

cilities into the Temagami region is

likely to lead to the systematic testing

of some of the enormous outcroppings

of banded ore in that region as soon
as drilling plants and other necessary

appliances can be taken in.

In the following schedule are given
the output and value of the various

minerals and mineral products in the

Province for 1903, as well as the num-
ber of workmen and amount of wages
paid in the mining or treatment of each

product :

SumTiary of Mineral P oduction

Quantity.

METAL] I' :

Gold °z- 10-383 188,036

suVei :::::.:: •• ie,688 8,949

Copper tons. 5.331 THi.Ti'r, i

Iron Ore " 208,154 450,099

Pig Iron " 87,004 M91.696)
St:,.l . 1^229 304,t83j

Pig Lead " 25 1,500

Molybdenite " 85 l,27o

Zinc Ore " 1.150 _ l'.OQO

5,678,929

Less value Ontario ore smelted into pit; iron, and pig

iron converted into steel 436,354

Net metallic production 5,242,575

Non-Metallic :

Actinolite tons. 550 1,650

Vrsenic " 257 15,4iU

T.-i.. drain Xo. • 18.200,000 227,000^

Brick, coram, m " 230,000,000 l..".in. Too -

paving " 3,788,800 15,288 J

" pressed and terra cotta " 23.702.010 21 8,550

Building and crushed stone 845,

Carbide of calcium tons. 2.50, 144.000

EmpL lyees.



J 903 Stat stical Review

SartiTiiry of Mineral Production—Continued

Non M tinued

Cement, natural rock bbl.

Portland . .. "

Corundum, grain tons.
cobbed .

"

Feldspar "

Graphite •

Gypsum" "
Iron pyrites "

Lime bush

.

Mica tons.
Natural ga£
Peat fuel ton*.

Petroleum imp. gals.

Illuminating oil

Lubricating <>i\ "

Benzine and naphtha "

Gas and fuel oils and tar "

Paraffin wax ami candles li>-.

Pottery
Salt tons.

Sewer pipe
Talc tons.

Total non-metallic production
Add metallic production

; production 112,870

Quantity.
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Mineral Production 1899 to 1903

,„„„,.
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mines In the Hastings county gold held

of eastern Ontario. Other properties

were worked on a small Bcale, but with
eption of the Northern Light

Mines Company, on Eagle lake, none
turned out any bullion, tne operations

being confined to preliminary prospect-

ing.

Following a of the gold-

mining industry from J s '.''.i to 1903, in

elusive:

the (rifling quantity found associate 1

with the gold in ores worked for that
metal—from the Animikie formation of

tlie northwestern Bhore uf Lake Su-

perior. Here was situated the famous
Silver Islet mine, where from a tiny

rock projecting above the wa
that lake was raised silver oi-

gating in value some $3,500,000, and on
the main land were worked the rich de-

i Rabbit Mountain, the Badger,

Gold Minin? 1899 to 1903

Mines worked No.
Ore treated tons.

Gold product
<ioi.i value

•
• ground No.

•• under ground
Wages paid

15
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creasing at an accelerated rale, the

quantity produced in 1903 being nearly

double that for 1900. In value the ad-

vance has been even more decided, the

product in 1903 being worth more than
three times the product in 1900. To
th'e superior richness of the ores now-

raised by the Canadian Copper Com-
pany, which come chiefly from the

Creighton mine, as compared with the

lower grade ores of the Evans, Stobie

and other deposits formerly worked, tin

marked increase in the amount of nickel

raised is probably in large part due;

while the enhanced value arises from
the fact that the nickel-copper

mattes are now and for the past three

years have been brought to a much
higher metallic content than formerly.

thus conferring a greater value per

pound upon the metals contained. The
mines of the Sudbury district are now
disputing with the deposits of New Cal-

edonia the position of pre-eminence as

a source of nickel, and although there

is much variety in the statistics given

of the New Caledonian production (2) it

is evident that the present rate of growth
in the output of Ontario will soon give

this Province the supremacy, if it has

not already attained it.

The nickel contents of the mattes pro-

duced by the operating companies in

1903, namely, the Canadian Copper

Company, the Mond Nickel Company,
and the" Lake Superior Power Company,
aggregated 6,998 tons in weight and

(2) For instance, the amount of nickel

refined from New Caledonia ores in

1901 is given by Annales des Mines
(whose figures are adopted by The Min-
eral Industry) as 6.202 metric tons, while
Metallurgische Gesellschaft, A. G., places

it at 5,210 metric tons. The last-men-
tioned authority credits New Caledonia
with an output of 3,620 metric tons in

1902, and Canada with 4.715 tons. Appar-
ently, however, this authority takes no
account of the product of Canadian
matte refined in England. The nickel
contents of the ore exported from New
Caledonia in 1902 is given by Annales des
Mines as 7,045 metric tons. As its own
tables show, the latter quantity for a
succession of years is invariably much
in excess of the quantity of nickel actu-
ally recovered.

$2,499,008 in value, being in excess of

the production of 1902 by 1,053 tons

in weight and $288,107 in value. The
quantity of ore raised from the mines
was much less than in 1902, being

152,940 tons, as compared with 209,538

tons, but the quantity smelted showed
comparatively little reduction, since

there was put through the furnaces
214.308 tons, as against 233,388 tons
last year.

Both the Canadian Copper Company
and the Mond Nickel Company smelted
considerably more ore than they raised,

drawing on their reserves in the roast

heaps, where ore may rest for several

months during and subsequent to the
process of desulphurization, before being
sent to the smelters. The Mond Com-
pany confined its mining operations to
the taking of some ore from a prop-
erty held under option, and having run
all the roasted ore on hand through the
smelter, it ceased operations for the
time being. Neither was the raising of

ore pushed last year by the Canadian
Copper Company, whose energies and
labor were largely occupied with the
extensive overhauling and re-modelling
of the smelting plant, whicJi has been
going on for upwards of a year. It is

expected that the new works, which
will produce bessemer matte, will be
ready for operation by May or June,
1904. Early in March of the present
year (1904) the Ontario Smelting
Works, in which the Canadian Copper
Company's low grade mattes were re-

treated and enriched, were consumed by
tire, and the company leased the con-
verting plant at Victoria Mines in

which to bessemerize its mattes. The,

mines and smelter of the Lake Superior
Power Company were closed down early

in 1903, as a result of the financial dif-

ficulties in which this and the other
Clergue companies became involved. It

is understood that there is a consider-

able stock of ordinary or low-grade
matte in stock at the Gertrude smelter.

The schedule which follows shows the
progress of the nickel-copper mining
and smelting industry during the last

five vears :

Nickef=Copper Mining- 1899 to 1903

Ore raised tons

Ore smelted •• "

Ordinary matte produced "

lii'j-h-L'ni'V matte
i
reduced "

Nickel contents
Cn|>)HT contents
Value of nickel
Value of copper

"

Wages paid V
Mien employed No.

203,118
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Judging from the above figures, the

percentage of nickel in the ore Bmelted,

oi at any rate the proportion of nickel

recovered therefrom, has increased ma-
terially during the last two years. In
1899 and 1000 tlie contents of nickel

in the matte product was 1.67 per cent,

of tlic ore Bmelted, and in 1901 1.64 per

cent., while in 1902 it rose to 2.54 per

cent., and in* 1903 to 3.10 per cent., or

nearly twice a> high as in l'JUl. As
mentioned already, this enhanced value

must largely be set down to the credit

of me Creighton mine, an extensive
body of high-grade ore, which, being

easily worked by quarrying methods, is

now drawn upon by the Canadian Cop-
per Company for the bulk of its sup-

plies, other mines, though far from
exhausted but more expensive to work
and yielding leaner ore. being held in

resen e.

The greater part of the copper pro-

duced in Ontario is the product of the
nickel-copper mines of the Sudbury dis-

trict, but there are also a number of

non-nickeliferous copper properties, some
of which aie now giving excellent prom-
ise of becoming large producers. Per-

haps the foremost among these is the

Massey Motion mine, in the township
•I Salter, where the main shaft is now
down to a depth of nearly GUI) feet, and
in the neighborhood of which are other
copper ore bodies undergoing exploita-
tion. Other mines on the north shore
of Lake Huron are the Rock Lake and
Superior, and wot of Lake Superior
the Tip-top mine is being developed
with promise of proving a valuable

property.

Following are statistics covering the
operation of these purely copper prop-
en ie- during 1903, with the figures for

1902 given for purposes of comparison:

Copper Mines 1902-3

- lule.
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and the State of Alabama in the south,
of good ores in unprecedented quantity,
was what made this development possi-

ble, and indeed brought it about. But the
iron mines of the Mesabi, Gogebic and
\ ermilion ranges, and of the Birming-
ham district, will not for many years
continue to withstand the increasing
and ever-increasing demands being
made upon them, and far-sighted men
are beginning to apprehend that serious

consequences may follow upon their de-

pletion. Especially are there grave ele-

ments in the situation when it is re-

alized that of the known deposits in the

principal ranges of Minnesota and Mich-
igan, about 90 per cent, of the tonnage
is owned or controlled by one company,
the United States Steel Corporation,
thus practically making competition
impossible and cutting off independent
producers from fresh ore when their

present supplies are exhausted. Two
things will prolong, perhaps indefinitely,

at any rate for generations to come,
the life of the iron business, and ward
off the evil day when pig iron will be-

come scarce and consequently dear. One
is the resort by blast furnacemen to

ores of lower metallic contents or of in-

ferior quality, and the other is the dis-

covery of new and plentiful sources of

high-grade ore.

Of these, the latter remedy is the
one which will probably be sought for
first, and its pursuit will be assiduous.
.Present methods of producing iron and
steel in America are in the main based
upon and suited to ores of good
quality, easily smelted, and containing
as much as 60 per cent, and upward of

metallic iron. Since the opening of the
mines on the iron ranges of the Lake
Superior States ores of this description
have been on the market in abundance,
and ores of lower grade, either as re-

gards their percentage of metallic iron
or their proportion of deleterious in-

gredients, have been in little demand,
coming into play only in seasons of

great activity and high prices, when
the margin of profit Was sufficiently

large to permit of their being used.

In order to retain the advantage of
employing ores high in iron, and offer-

ing few difficulties of treatment, the
strong tendency is to search for new
supplies of like quality to take the
place of those now being used when
the point of exhaustion is reached. The
States of Michigan, Minnesota and
Wisconsin have been and are now being
examined with the utmost diligence and
skill to see whether it is possible that
nature has repeated the operations
which resulted in the formation of those
great ranges that have supplied, and will

yet supply, so many millions of tons

of high-class ore. The opinion of ex-

perts is against the probability of sim-
ilar ranges being found, and the con-

clusion has been expressed that although
many bodies of ore yet undiscovered
may be brought to light within the
limits already defined, it is not at all

probable that extensive ranges like the
Mesabi, Verrnilion or Gogebic will again
be found.

Iron Ores of Ontario

But the forces which produced the
-Minnesota iron ranges were also at
work in what is now Ontario territory.

The Mesabi rocks have been traced
northward from Minnesota, and at vari-

ous points give promise of containing
valuable bodies of ore. On Hunter's
Island, a short distance north of the
international boundary line, recent ex-

plorations carried on by Duluth parties-

have, it is said, resulted in locating

a large deposit of first-class ore, while
at Loon lake, on the Canadian Pacific,

railway, the diamond drill has pene-

trated a flat-lying body of first-class

hematite of considerable dimensions, also-

enclosed in rocks typically Mesabi in

their character. There is a large ex-

tension of Animikie rocks, considered

to be the equivalent of those of the
Mesabi range, stretching from Gunflint

lake on the boundary between Minne-
sota and Ontario, in a northeasterly di-

rection to a point on Lake Superior

east of Port Arthur, and in this area

it is probable that other important de-

posits will be found. The iron range
w-hich has within the last two or three

years been located in and west of the

township of Hutton, northwest of lake

Wahnapitae, and in which at least one
large body of magnetic ore has been
discovered, differs in some of its char-

acteristics from the V ermilion iron-

bearing series of Minnesota, its nearest
prototype south of the line; and its

geology has not yet been fully worked
out. its importance, however, is great,,

since the deposit referred to is believed

to be of large size and to contain much
ore of good quality. The iron formation
showing banded magnetite in huge out-

croppings on the northeast arm of lake
Temagami and elsewhere in the neigh-

borhood of that lake appears to be also

of the Vermilion type, resembling the

latter more nearly than does the Hutton
or Moose Mountain range, though differ-

ing also in being, like the latter, associat-

ed with parellel bands of pyritiferous1

rock. Magnetic surveys of certain of

the locations on the northeast arm have
been made, and if this method of exam-
ination can be depended upon, there is

an immense amount of ore in the de-

posit, the only point remaining to be
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d being whether there

tration of ore in depth, t rid

of the intermixture ot Bilica or
-.. prominent on the surface. It is the

intention of the owners to further

the locations during the pre*

[miliary to putting on a dia-

mond drill when the same can be taken
in un the Government railway now
bunt past the eastern end of the

re are many other districts of Un-
tario, which need not here be enumerat-

ugnly promising to the searcher

for in - hopeful be-

- ying near the Hudson
watershed now almost inaccessible,

but which will be brought within reach
by the building of the Grand Trunk Pa-

cific railway, and the projected exten-

sion of the Temiskaming and Northern
Untariu railway. The _ ait of

carbonate of iron, or spathic ore. at

Grand Rapids, on the Mattagami river,

referred to by Dr. Robert Bell in the

Keport of the Geological Survey for

6, and described in greater detail

in the present volume by Mr. J. M.
Bell: the iron range near Round lake

on the Blanche river, which has not yet
been reported upon, but which from
the specimens brought out appeal -

contain both specular ore and magne-
tite, and the banded hematite and mag-
netite ranges near Flying Post, on the

Ground Hog river, are some of the
localities which merit closer investiga-

tion, and no doubt will receive it when
better means of communication and
transportation are provided.

The potential resources of Ontario in

iron ore have been greatly extended
within the last five years by the discov-

ery of the following iron ranges situ-

ated in widely separated portions of the

Province: the Miehipicoton range hi

the Miehipicoton Mining Division, east

shore of Lake Superior, containing the
Helen, Josephine, Frances and Brant
Take hematite deposits; the Hutton or

Moose Mountain range northwest of

lake Wahnapitae, where the ore is mag-
netic; the lake Temagami ranges, in-

cluding those on the northeast arm.
\ ermilion. Iron and Ko-ko-ko lakes.

where the outcropping? are chief-

ly of magnetite banded with jas-

per, but which also show a little hema-
tite: the Flying Post or Ground Hog
river ranges of banded magnetite and
hematite: the banded hematite belt of

Black Sturgeon lake, southwest of lake

Nipigon, and the extensive range of in-

a fuller account see Iron
Ranges of Northern Ontario, 12th Rep.
Bur. Mines, p. 304. etc.

terbanded hematite ami jasp
ing, with some interruptions, from

Little
-

i lie western and eastern ten
winch on Mipigon and Little

have long

known.

Of workable bodies of ore during
same period there have been discovered,

in Miehipicoton. the Helen, Josephine
and Frances mines, the first of which
has up to the end of 1903

about 900,00 of ( the

Loon lake deposit, which though taken
up many yea - _ is rer actually

proven to exist "until l'JU2; the

though lean, deposits of the Mattawin
range: and the ore body on Hui

. already referred to, all of which
are of hematite; also the Hutton town-
ship deposit, which is magnetite. In

addition to these, masses of excellent

magnetic ore have been found at the:

Radnor mine, Renfrew county, and in

the township of Mayo, in the county of

Hastings. It is evident therefore that

the work of proving the iron ore wealth

of the Province is proceeding with con-

siderable speed, and that there is yet

not only favorable ground for very

many more deposits, but good reason

for believing that they exist.

\\ hen the time arrives for the utiliza-

tion of iron ores which are now below
the accepted standard on account of

their containing sulphur or titanium in

objectionable proportions, or because
they are too low in iron, numerous
posits in eastern and western Ontario
will be available which for one or other

of thi - - - . annot now be worked.

It is not impossible that by reason of

unproved processes such ore bodies

will ere long be drawn upon, since their

lower cost as compared with I

offers inducements for their utili-

zation. Besides, sulphur can now be

controlled or got rid of without
sive cost, if not present in Joo b

quantity, and titanium, it has be>

covered, rather improves than depreci-

pig iron, and can also in moderate
proportion be run through the blast fur-

nace without trouble, while for certain

purposes phosphorus is actually desir-

able, and is sometimes, where ab~ent,

even added to the charge. In any event,

the furnacemen of the second quarter,

or at least the seconcLhalf, of the twen-

tieth century, are likely perforce to be

less averse to handling impure or low-

grade ores than their fellow* of the

present day. for the reason that high-

elaas, pure ores will be scarcer then

than thev are now.
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F 17 Iron and Steel ln tne "'on and steel business are not

ine output of the three blast fur-
satisfactory. Canada is regarded as the

naces of the Province—Hamilton, Des-
natural dumping 1 ground of , American

eronto and Midland—for 1903 was 87,-
ironmakers, and low water freights and

004 tons pig iron, the value of which the preferential tariff enable the fur-

was $1,491,696. Of this quantity, 9,979
naces of England and Scotland to mar-

tons was charcoal pig valued at $151,-
ket their nou here wheu an outlet for

470, and 77,025 tons coke iron worth surplus production is required. This,

$1,340,220. The production of 1903 was however, is onset in part at least by

less than that of 1902 by 25.683 tons
the bou 'n

>
oi $?J0 Per tou 011

l
nZ

in quantity and $191,355 in value. This
u
;
on

,

and
,

au e(lual amount per ton on

reduction was due in part to the Ham- steel
> PaK b^ the Government of Can-

ilton furnace being out of blast for re-
ada ou the nome P™duct, as well as

pairs during the month of February the bounty contributed by the Govern-

and part of March. The average value
men

,

t °f Ontario on iron ore mined and

per ton of pig iron at the furnace in
S
f^L

m the Pi
;

ov
i

mce
'
and the duty

1903 was considerable- more than in
of *2 -oU Per ton whlch ""ported pig iron

1902, being $17.14, as against $14.04.
must P*? on entlT into Canada.

Charcoal iron in 1902 was worth $10.96 To produce the quantity of pig iron

per ton, and last year $15.46 per ton, made in 1903, 151,229 tons of iron ore

while the prices of coke iron were $14.93 were required, of which 48,092 tons, or

and $17.40 per ton respectively. Con- 32 per cent., was the product of Con-

tracts are usually made for sometime tario mines, and 103,137 tons were im-

in advance, and these changes in price ported from the United States,

do not necessarily rellect the state of The steel product for the year—15.229
the market for the period they cover. tons—was much less than in 1902, when
The demand for pig iron, both char- 68,802 tuns were made. The reason for
coal and coke, was perhaps less active this falling off was the fact that owing
than in the previous year, and the ten- to the paralysis which fell on the great
dency of prices, especially towards the industries at Sault Ste. Marie, the steel
•close of the year, was downwards. plant which ran for several nioiims in

The product of the Ontario furnaces 1902, and turned out a large tonnage of

is all sold in Canada, mostlv in On- steel rails, was idle during the whole
tario. The coke smelters produce prin- of last season. The output for 1903

cipally foundry iron, also made- ""as wholly the product of the Haniil-

able pig and a quantity of basic iron. ton Steel and Iron Company, and was
At Deseronto, where charcoal is the made by the open-hearth process,

fuel employed, and the ore smelted comes Following are statistics of the iron
mainly from the Lake Superior district, and steel making industry of the Prov-
the product goes principally into mal- ince for last year :

leable castings, and is also used in the Ontario ore smelted, tons 48,092
manufacture of cast-iron car wheels. Foreign ore smelted, tons Iu3,137

Operating expenses were considerably Scale and mill cinder, tons 12.188

rr,-Qo+«,. ?u;„ :„ inna ^ -t-- -n Limestone for flux, tons 49,426
gi eater than in 1902, owing to the Coke for fuel> tons 96>540
higher level of the three chief ele- Value of coke for fuel $ 561,614

rnents of cost, namelv. iron ore, coke Charcoal for fuel, bush 932.0)
Q-n^i lohA,.

* Value of charcoal for fuel $ 5.", 958ana laDOi. Pig iron product, tons 87,004
The demand for iron and steel con- Value of pig iron product $1,491,696

tinues to be good, and the outlook for |teel Product tons- 15.229
. iSaj • j iiii Value of steel product $ 304,5%)
business m 1904 is fair, clouded how- Workmen employed, number... 622
ever in the opinion of furnace- "Wages paid $ 283,928

men. by the prospect of severer com- in the following table is given a bird's-

petition from outside sources, principal- eye view of the ironmaking business of

ly the United States, where conditions Ontario since its revival in 1S96 :

Production Iron and Steel 1896 to 1903

( int. ore smelted . . .mns.
Foreign " ... "

Limestone flux "

Coke •

Charcoal bush
Pig iron tons.

Value \ng iron
Steel tons.
Value

15,270



1903 Statistical Review 11

L rider the provisions of the Mines Act
iron ore raised in Ontario and smelted

• iron in the Province is entitled

to be paid out of the Iron Mining Fund
a In unity equal to $1 per ton
metallic product of the ore., provided
the amount called for does not exceed
$25,000 in any one year. Where the
claims on a basis of $1.00 per .ton ard
in excess of this sum. the rati.' i- re-

duced proportionately. The amount
earned and paid out of this fund for the

bounty year ending 31st Octol
.ouo. Tne details are a< fol-

lows :
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easily worked and silky asbestos of

Quebec in making steam-pipe covering,
packing material and such like articles.

Mr. Joseph James of Actinolite, was the
principal producer last year. As mined,
the crude actinolite is valued at $3.00

per ton, and alter being ground, at

$5.00 per ton. It is for the most part

exported to the United States in the
hit tm' condition.

Graphite
Three graphite mines last year pro-

duced 4,400 tons of crude graphite in all,

valued at $20,636. These were the
Black Donald mine, in the township of

.Brougham, owned by the Ontario
Graphite Company, the McConnell mine,
near Oliver's Terry, on the Kideau canal,
the property of Mr. Binaldo McCon-
nell of Ottawa, and the Allanhurst mine
in the township of Denbigh, owned by
Mr. J. G. Allan. There are plants for

treating or refining the ore at the Black
Donald mine, and was also at Port Elms-
ley for the material taken from the
McConnell mine. There were produced
at these plants 380 tons of refined graph-
ite worth $21,000, and 575 tons of the
material were shipped for use in the
crude state, including the output of the
Allanhurst property. Operations at the
Black Donald have been interfered with
by the unfortunate circumstance that
in following the lead under the bed of

\\ hitensh lake, the bottom of the lake
was pierced, admitting the water into

tlie workings, and compelling the work-
men to make a hasty retreat.

Mica
There was produced from the mica

mines of Ontario in 1903, according to

returns made to the Bureau of Mines,
948 tons of mica, worth $102,205. A de-

cided change has come over the business
of mica mining in this Province. For-
merly a large number of small open-
ings, hardly to be designated "mines,"
were spasmodically worked by their
owners, mostly the farmers on whose
lands they were situated, during their

spare time, or when a rise in prices

made it an object to bring mica to the
marke't. Recently, modern business
methods have been applied to the pro-

duction of mica, and the number of

properties worked has become much
smaller, while at the same time opera-
tions have been on a larger scale and
more steadily carried on. The output
of last year was practically all from
three mines, two of them, the 'Lacey
and the Hanlan. owned by the. General
Electric Company, and the third, the
Bob's lake, bv Messrs. Kent Bros., of

Kingston. Mr. J. W. Trousdale of Syd-

enham, Mr. L. J. Gemmell of Perth, and
Messrs. J. Richardson & Sons of Kings-
ton, also produced smaller quantities,
from the McClatchey, Donnelly and
Freeman mines respectively.

The practice is now generally adopted
of simply "rough-cobbing" the mica at
the mine as it comes from the pits, and
forwarding the product thus obtained to
the trimming works, where it is graded,
split and cut into marketable sizes and
forms. The figures given above as to

quantity and value of product rep-

resent the "'rough-cobbed" mica, and
not the output of the trimming works,
which employ in the aggregate a large

amount of laborf

Ontario and Quebec are perhaps the
leading sources of mica supply on the
continent, and furnish a very large
share of the mica used in the manu-.
facture of electrical apparatus. The va-

riety yielded by both Provinces is al-

most entirely phlogopite or "amber"
mica, the flexibility and resistance of
which to the passage of the electric

current render it most suitable for this

purpose. It is exported principally to

the United States, but, as is shown by
the table given below, quantities have of

late years also gone to Great Britain,

whose supplies in the past have been
drawn mainly from India. Muscovite or
white mica also occurs in both Prov-
inces, but it is usually stiffer in quality,

and less amenable to the bending and
shaping required in making the insulat-

ing parts of electrical machinery.

The disproportion which formerly ex-

isted between the value of the larger

sizes of mica and the smaller sizes has
to some extent' been done away by the
increasing manufacture of "micanite,"

in which pieces of mica of all shapes
and sizes are built up by means of a
shellac cement into any dimension and
thickness required. These boards can
be cut, planed and shaped with ease, and
are almost, if not quite, as efficient in

their insulatmg properties as the mica
itself. In making '•micanite," the qual-

ity, not the size, of the piece is the im-

portant consideration, and fragments
down to 1 inch by 2 inches in area,

which were formerly relegated to the

scrap heap, Me now made use of in this

way.

The producing mica mines of Ontario

are situated in the counties of Lanark
and J/rontenac, in eastern Ontario, but

mica of what appears to be marketable
quality has also been found in the dis-

tricts of Xipissing and Parry Sound.

Exports of mica from Canada for the

last three fiscal years were as follows,

il all came from the mines of Ontario

and Quebec :
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Exports of Mica

Britain

1901.... 761,991 I2J

1WJ....
lyua.... - - 143.73b

Taic
The quantity of tale raised in the

Province last year was 920 tons worth
k was produced from two de-

posits, near Madoc and Gananoque re-

spectively. These are of diverse char-

acter, the output of the Madoc mine,
w liich was operated by Mr. C Hender-
son of that place being exported ehiefly

to Newark, New Jersey, where it is

used ia the manufacture of a popular
or 'face powder." It is also

employed in making the so-call

elm'' in Batavia, N. V.. and Bowman
:

rillc. Ont. The product of the Gan-
anoque deposit, worked by Mr. George
Jackson, is more fibrous in its nature,

and is employed in the manufacture of

fireproof roofing at works in Montreal.

lime-ma - ill older

_ which chai
northern districts are frequently called
into use. As brick and stone ar<

article;, which cannot i

from place to place without .

for freight chartj

uisti :bu -

filiate circumstance, in that it brings
within reach of the majority of peo-

ple the possibility of obtaining substan-
tial dwelling :. ther buildings
;:l a minimum of cost. In a northern
climate like -.

mean advantage, and contribute -

little to the general comfort and wel-

lare.

The production of building materials,
including ia this term brick. I

mon am; - - well as te: :

I excluding cement,
was in the aggregate about on the same

Ithougb the output of
lime and - - somewhat
the output of brick somewhat
than in that year. The :._

last five years are given in the follow-

ing table, from which it will

that there has been a considerable ex-

pansion in the output during th<

covered :

Building Materials J£99 to ;933

-

-

BiiiMinsr an«1 . - sheds
.

Common brick
rick and tern

There is a demand for a variety of talc

suitable for making the burner •

for acetylene ua-. It must be of a spe-

cially compact character.

Building Materials

There i* no lack of building material
in Ontario. In the southern portion of

the Province where brick, stone and
lime are mainly in demand, not only
the surface clays but the indurat >d

shales of certain of the Silurian series

afford inexhaustible supplies of raw ma-
terial for ihe brickmaker. while for

lime limestone and sandstone, both the
Silurian and Devonian rocks can be
drawn upon in innumerable localities and
at various points in the geological scale.

For heavy construction work, such as
railway building, and to some extent for

Stone

Most of the stone quarried for build-

ing and construction purposes is lime-

I le quantity of sandstone] or

other kinds of rocks, such as granite,
trap. . I t omparativeli
In the t._ - -

ifi concluded the
production of crushed .-tone or rubble
used mainly in the construction of road
foundations and concrete masonry, and

- limestone flux in bl
-

- ibstantial and permanent struc-
- - - 'ften pi eferred, and seems

likely to retain its hold, particularly
where a quarry product has proved its

durability by the lapse of years. Some
of the limestone quarries which have
been in operation a Ion? time are now
able to point to specimens of their pro-
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duct which have withstood the disin-

tegrating effects of exposure to the
weather for upwards of half a century.
Hie Queenston Quarry Company, St.

Davids, state that Queenston stone'

was used in the abutments on the
Canadian side of the old bridge built

across the Niagara river at that point
57 years ago. Four years ago, when the
present bridge was built, the engineer
took down the old abutments and used
the stone in the new work, since it was
still practically as good as freshly-

quarried material, being without checks
or defects of any kind.

The manifol 1 usefulness of a good lime-

stone is illustrated by the product of the
Longford Quarry Company's quarries at
Longford Mills. Blocks of first-class

quality can be turned out in almost any
size with natural face on top and bot-

tom, which are used in the foundation
of heavy walls and chimneys, also as

course stone in buildings, and for bridge
work. In the form of rubble it is ship-

ped in large quantities, and as cut and
dressed stone it is in demand for win-
dow sills, door steps, etc. In addition,

it is used as flux for smelting iron ores,

and for burning into lime.

Where smallness of cost is a prime
requisite, however, and because of

greater ease in handling, cement is prov-

ing a formidable competitor to stone for

uses in which the latter was for long
employed almost exclusively. Quarry-
men look askance at the new material
which is replacing their product in

bridge work, foundations and construc-

tion work of various kinds, contending
that it will prove less durable, and
more liable to destruction by frost when
exposed to the action of water. Time
only will show whether these imputa-
tions are warranted, but in the mean-
time there is little doubt that cement
for many uses is pressing hard upon
stone.

The same process is observable in the

quarrying of stone as in many other

branches of the mineral industry in On-
tario. The small quarry, worked by the

farmer and his boys in a desultory way.
and only when there are orders to fill,

still survives, and probably will con-

tinue to do so for a long time to come
m districts out of the freight-charge

range of larger work-, but year by year

more and more of these small quarries

are going out of business, their owners
finding it not worth while to continue

in operation, when their output cannot
compete on equal terms with that of

more systematically worked concerns,

or when they can employ their labor

more advantaeeouslv in some other field.

Lime

The quantity of lime turned out by
the kilns of the Province was appar-
ently about the same as in 1902.

There is more or less difficulty in pro-
curing accurate statistics regarding the
production of lime, since much of the
output is from small kilns, worked spas-

modically, whose owners are for the
most part engaged in other business,
and do not keep accurate records of

their production. But in lime, even
more than in stone, the day of the small
plant is passing away. The rise in the
cost of labor, and still more, the growing
scarcity and increased cost of wood for

fuel, has shorn the small "set kilns of
the chief advantages they formerly en-

joyed, and the principal one remaining,
namely, lower transportation charges to
their markets, does not count for so

much in an article like lime as in heavy
materials such as stone and brick.

Probably the small kiln can still in

many instances undersell the larger one.

so long as it has lime on hand, but the
large stocks and regular supplies which
building operations in the cities and
towns require can only be procured from
works operating constantly, and on a

large scale. Consequently, the number
of small kilns is decreasing, and the
business is more and more coming under
the control of the larger, more centrally

situated, and more systematically oper-

ated plants, which, moreover, being less

numerous, are more amenable to the

modern methods of eliminating unneces-

sary competition. The larger draw kilns,

too. are more economical, of fuel and
less wasteful of product than the

smaller plant of the "set" or "pot"

type.

The demand for lime during the sea-

son of 1903 was good, and the outlook

for 1904 is regarded as promising. Ow-
ing to the advance in the price of fuel

and the cost of labor, operating ex-

penses are much higher than a few years

ago. perhaps 20 or 25 per cent, higher,

ihe average price of lime has gone up
nearly in proportion, being 15.3 cents

per bushel last year, as compared with
14.3 cents in 1902. and 13.4 cents in

1901. The competition of cement is

being felt to some extent, though this

is partially offset by the greater use

of lime in industrial works. a? dis-

tinguished from building purposes.

Toronto offers a large market for lime

on account of the extensive building

operations which have been going on

there for two or three years, ami which

seem likely to continue for some time

to come. Kilns at Limehouse, Acton,
Kockwood, Flora. Fergus, Hespeler, St.

.Marv's. Beachville. Gait. Milton, Kelso.
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ami many other of the numerous places

where suitable limestone outcrops with-

in convenient distance supply this mar-

ket, and other cities and towns in older

Ontario have as a rule equally easy

access to lime supplies. The analysis

of a lime made at Milton, and Bold largely

in the Toronto market is: Lime 60.08,

magnesia 35.67, silica .20, oxide of iron

1.34, carbon dioxide 2.71. The
oorl hern portion of '

< mtario, as for

instance, the towns and settlements
along the main line of the Canadian
Pacific Railway as far west as Fort
\\ llliani. is to a considerable extent
supplied with lime from the kilns of

Renfrew, Lanark and other counties in

eastern Ontario, which also send their

product to Valleyfield, Lachute and
elsewhere in the Province of Quebec.

Brick

I he brickmaking industry of the
Province i- an extensive one. Abund-
ance ol clay has led to a large produc-
tion and free use of brick for building
purposes, and in almost all the cities and
larger places of the Province—with the
exception of a few towns which, like

truelph, are situated in districts

where building stone is abundant and
gofod brick is the prepondering ma-
terial. A taste for brick has thus been
fostered, and the substantial appearance
of Buch cities as Toronto and Hamilton
l- in d. Tided contrast to the llimsiness

of many frame-built American towns.
The number of common brick made last

year was 230 millions as compared with
220 millions in 1902, the value being
$1,561,700 as against $1,411,000. The
higher cost of labor and fuel and the
active demand for brick brought about
an increase in the average price per
thousand from $6.41 in 1902 to $6.78 in

1903. There are decided dill'erences in

the price of brick in various parts of

the Province, the higher costs prevail-

ing in the cities and the lower values in

the country districts. For instance, in

Toronto prices ranged from $7.00 to

$8.00 per thousand, while in Casselman,
in the county of Russell, at the east-

ern end of the Province, the price was
$5.00, and at Sandwich, in the western
end, it was $6.00 per thousand. At
Waterloo, in the central part of the

southwestern peninsula, the cost aver-

50 p'-r thousand, and at Lind-
say, in the mil m, it was the
Bame. llousebuilders in northwestern
Ontario had to pay higher pric(

Fort William, where bricks were worth
$9.50 per thousand, Jo per cent, more
than in 1902. The demand for brick.

as for other building materials
have been greater throughout the Prov-
ince generally, and the price been less,

as much building ha- \«'<-\i post] d iu

the hope that lower prices will be re-

stored.

Pressed brick is made at Toronto,
.Milton, Brampton and Beamsville. De-
mand and price- were about on a par
with those of 1902.

Other Clay Products

Drain tile is made in many brick-

yards, especially in the Bouthweatern
portion of the Province, where there i-

much low-lying land, and where it i- of

prime importance to farmers to rid then
lands quickly of the surplus rainfall.

The value of the tile made last year
was $227,000, an increase of $28ouu over
1 !H 12.

Paving brick ha- not met with that
degree of genera] acceptance a- material
for street pavements, which was looked
for when it was first introduced. Nev-
ertheless, it continues to be in Borne
demand in Toronto, where every year
more or less brick pavement i- laid

down. The paving or vitrified brick

made last year numbe
worth $45,288* an average of $11.95 per

thousand. The principal maker- of pav-
ing brick are the Ontario Paving Brick
Company, Limited, of Toronto .Junction.

The manufacture of sewer pipe i-

expanding, the value of the product of

1003 being $199,971. as compared with
$191,965 in 1902, $147,948 in 1901, and
S130,635 in 1900. The makers of clay
sewer pipe are the Hamilton and Tor-

onto Sewer Pipe Company of Hamilton,
and the Ontario Sewer Pipe Company
of Miniico. A small quantity of Bewer
and culvert pipe is also made from
cement.

The following table gives the sta-

tistics of production of tile drain, pav-
ing brick, sewer pipe and pottery for

the In-t live year- :



16 Bui of Mi No. 5

The output of the potteries of Ontario

in 1903 had a value of $160,000, aa

against $171,315 in 1902. The principal

products from local clays are flower

pots, jardinieres, hanging baskets and
other common articles of earthenware.

Higher-priced goods or stoneware. 3uch

as butter pots, churns, pitchers, filters,

etc., are made from imported clay by

firms in Brantford and Belleville.

Portland Cement

In the Report of the Bureau of -Mine-

tor last year (4), some account was

given of the origin and development of

the Portland cement industry, and of

the rapid increase both in consumption

and production since the business was
established in the Province in 1S91. The
expansion in the manufacture of On-

tario cement has been remarkable, each

year, with a single exception (1894),

showing a decided increase over the

previous one. The rate of growth dur-

ing the last five years, taking the num-

ber of barrels as* a basis, has been as

follows : 1899 over 1898, 4.3 per cent.,

1900 over 1S99, 38 per cent,, 1901 over

14 per rent.. 1902 over 1901. 19

per cent., 1903 over 1902, 33 per cent.

For construction purposes cement is

constantly encroaching upon the domain

of stone, lime, wood, and even iron and

steel, and there is every indication that

us use will continue to multiply and

extend. Well made and well manipulat-

ed cement will withstand exposure to

the weather for hundreds, even thous-

ands of years, as the excel-

lently preserved remains of an-

cient Koman buildings attest, and

each recurring conflagration in modern

cities -hows that while limestone, gran-

ite and sandstone will disintegrate and

.rumble under the influence of intense

neat, and steel-frames warp and de-

stroy the structures which they sup-

port, such inert and homogenous ma-

terials as brick and cement will pass

through the ordeal comparatively unin-

jured. The development of the country.

especially by means of the great trans-

continental
' and other railways in

progress or projected, as well as the im-

provements constantly going on in roads

and pavements, together with the grow-

ing employment of cement for building

and other* purposes, will undoubtedly

sustain and increase the demand. Up
to the present time the price has been

fairlv well kept up. but the tendency

appears now to be to a lower level. The

following table shows the price per bar-

rel of Portland cement at the place of

(4) 12th Rep. Bur. Mines, pp.

production since the beginning of the

manufacture in the Province :

1S91 $2.50
1882 2.34
1893 2.00
1894 2.00
1895 1.94
1896 1.77

1897 1.75
1898 1.97
1899 1.99
1900 1.94
19ol 1.60
1902 1.75
1903 1.70

Ihe demand for cement at Ontario
factories was good early in 1903, and
prices were higher than in 1902, but at

the close of the season the demand was
fully met at prices about 20 per cent.

less than those of a year before. The
cause of the reduction was the large im-

portations, chiefly from the United
States, where manufacturers have the
advantage of cheaper plants and cheaper
coal, the latter being a leading element
of cost. The total production of On-
tario, practically the only Province in

the Dominion where cement is made,
was last year 695,260 barrels, valued at

$1,182,799; while the imports into Can-
ada for the fiscal year ending 30th June
1903 were 2.572.0SS cwt., or "the equiva-

lent of 734.SS2 barrels of 350 pounds
each, valued at $1,172,067. including

duty. These imports were from the

following countries :

Cwt. Value. Duty.
Great Britain. 701.775 i>185.751 S 45.993.0?
Belgium 840.761 261, 61S 101,781.50
Germanv 362. M4 12:"t,633 39.731.0i
Holland 3,750 1,085 468.75
Japan 53,7.88 17.485 6.723 5=>

United States.. 609.170 305,491 76,306.22

Total ... 2,572,088 $901,063 1271,004 03

Tor the seven months ending 31st

January 1904 the imports of cement
have amounted to 1.675.742 cwt. or
47s. 7s.-; hands. ,,f which 555,890 cwt.

came from the United Siates. 444.420

cwt. from Belgium. 321.519 cwt.

from Great Britain, and 353.907 cwt.

from other countries.

in view of the increasing importa-

tions of cement and the number of new
plants under construction and likely to

place their product on the market at

an early date, the prospect before the

cement industry is not free from uncer-

tainty, since the capacity of the pres-

ent plants if fully exercised, would seem
to be nearly, if not quite, sufficient to

hll the demand. Indeed, those inter-

ested in the companies now at work are

not slow to express their belief that

any increase in productive power is not

warranted, and that there will shortly

be an era of over-production in Ontario
with attendant curtailment or extinc-

tion of profits. The duty on cement is
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I2ya ciit- per 100 pounds, but even this

antial barrier 1- not, it is claimed,

Bulricient to prevent extensive "dump-
ing" by I. S. manuiacturera in the

( anadian market.

There were nine factories producing

Portland cement in Ontario last year,

were the plants "f the Lakefield

Portland Cement Company, Lakefield,

the Owen Sound Portland Cement Com-
pany, tin- Imperial Cement Company,
the Sun Portland Cement Company, and
tin- Grey and Bruce Cement Company,
all of Owen Sound, the Hanover Port-

land Cement Company, Hanover, the

.National Portland Cement Company,
Durham, and the works of the Can-
adian Portland Cement Comp-urj at

Marlbank and Strathcona.

New Cement Plants

Pour other plants arc in process of

construction, namely, those owned by
the Belleville Portland Cement Com-
pany, Belleville, the Raven Lake Port-

land Cement Company, Raven Lake, the
Colonial Portland Cement Company of

Wiarton, and the Ontario Portland
( iement < 'ompanj of Brantford.

Of these the Belleville Company, whose
work- are situated on the Hay of

ouinte. within four miles of the city of

Belleville, have completed the railway
connecting the plant with the Grand
Trunk, a spur of 3'/i miles long. They
have also built their machine shop and

louse, two structures 4n by 80

feet, with Bteel roof trusses and walls

of -tone. The machine shop has been
equipped with tools and power. Founda-
tions for the rotary kilns have been
laid, and a coal dock i- being built and
coal unloading apparatus installed. The
buildings of the factory proper are to

be of steel, and are under contract to

be finished by 1st duly. They will be
fitted with machinery of the latest de-

Bign, and the company expects to be in

a position to produce cement at low
cost, claiming as exceptional advanl

cheap water-carried coal and contigu-

ity to the works of the raw materials-
limestone and clay. This plan! will dif-

fer from all the other factories now
making cement in the Province in that
instead of marl it will use limestone.

large quantities of which of suitable

•composition are situated on the prop-
erty.

The Haven Lake Company are com-
pleting their plant, and expect to be
manufacturing cement in April. 1904.

The buildings lie immediately between
Kaven Lake' (354 acres in extent! and
the Grand Trunk railway, about 11-4
miles from Victoria Road station.

Ihey are so situated as to permit of

2 M.

taking in the marl automatically and
loading the cement direct from the fac-

tory into tie- car. Marl will 1"- dredged
from the lake bottom and deposited mi
a scow, whence u will be conveyed to

large storage tanks in the factory by
means of compressed air. The capacity of

the works will be from 600 to sou bar-
rels per day. A full line of cement?
machinery of the best American make
is being installed, and the pi --

tar a- possible will be automatic
throughout. Tower will be supplied

from Elliott's Falls, 13 miles distant,
where hydraulic machinery for tic

velopment of 1,000 horse power has been
put in place.

The works of the Colonial Portland
< ement Company are Bituated on part
of lot •'!. Jones range, rleppel township,
the property having a frontage of io
chains on Colpoy's bay. where a wharf
is bein;.' constructed 800 feet in length.

The following buildings have been erect-

ed: kiln building, 150 by 300 feet, en-

gine house 50 by 12o feet, boiler house
4.") by 105 feet, all with steel walls and
concrete walls. The dry grinding build-

niLr 52 by 106 feet, machine shop 40 bv
12s feet, and blacksmith shop 24 by :;'"

feet arc of frame, with metallic Biding.

The coal grinding building 4«i by 120
feet, and stock house 7.""> by 300 feet,

when elected, will be of the same ma-
terial as the kiln building. A large

portion of the machinery for the kiln

building is in place, and the company
expects to be turning out cement some
tune during the. present year (1904 .

The plant i> connected with the Grand
'Trunk railway at Wiarton by a switch
over 7,000 feet long, and will have a

capacity of 1,000 barrels per day. with
building room to increase to 1,500 or
2.000 barrels per day.

The factory erected by the Ontario
Portland Cement Company i~ at Blue
lake, near Brantford, and will have a

capacity of 500 barrels per day. It has
been completed and will go into opera-

tion during the present spring.

Natural Rock Cement

The output of natural rock cement in

1903 was in excess of that for 19" >2 by
12.24!) barrels and sls.524 in value. The
demand for this variety of cement,

which is cheaper than Portland cement

and is used mainly in the foundations

and lower stories of farm barns, silos,

etc.. was good throughout the year.

The average selling price at the factories

remained at the same figure as in 1902,

namely, 77 cents per barrel, which was
11 cents in excess of the price during

1901. Portland cement appears to be

preferred for large and important con-
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struction works because of its greater
regularity of composition, but for many
minor uses., such as those mentioned
above, natural rock cement is a perfect-

ly satisfactory article, and can be ob-

tained for much less money. When the

price of Portland cement is high, the

natural rock article is in better demand
and goes up in price, and when Portland
cement falls in value, the price of nat-

ural rock decreases.

The manufacturers of natural rock
cement are Estate of John Battle, Thor-
old, Isaac Usher, Queenston, Toronto
Time Company, Limehouse, and F. YV.

SSchwendiman, Hamilton.

Following are statistics of Portland
and natural rock cement since 1891,

when production of the former began
in Ontario :

$32,580, as compared with the output for

1902.

Calcium Carbide

The Willson Carbide Works Company
of St. Catharines, and the Ottawa Car-
bide Company, of Ottawa, produced to-

gether 2,507 tons of calcium carbide in

J 903, worth $144,000. as compared with
1,402 tons worth $89,420 in 1902. The
demand was good during the year, and
the prospects for business in 1904 are-

very favorable. The product finds a
market exclusively in Canada, and is-

used almost entirely in the generation
of acetylene gas for lighting purposes,,

and to a small extent only for heating
and cooking. The employment of
acetylene gas is extending, especially in

Production of Cement 1891 to 1903
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Calcium Carbide J8<?9 to 1<>03
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almost exactly the same as the specific

gravity of corundum, and therefore
comes down with the corundum.

"Another obstacle in producing a 99

or a 99.5 per cent, pure corundum is

the presence of hornblende which occurs
here and there in the corundum. Lt

is chiefly found in separate dikes, but
occasionally crystals of it are found in

the same rock with the corundum. Its

specific gravity differs from the specific

gravity of corundum by less than one-

half of one per cent., and this is the
minimum difference necessary for separ-

ation by mechanical means. Mr. Over-
strom, inventor of the Overstrom table.

has lately conducted a number of ex-

periments for us, and considers that the

only method of separation is by cob-

bing.

"As it was impossible to get a per-

fectly pure corundum by mechanical
means, the experimenter suggested that
it would be necessary to leach out the

iron and silica from the corundum by
the same or by a method similar to

that employed in leaching out the same
materials from bauxite. But in baux-
ite both of these materials occur virtu-

ally as a powder, while in corundum
they occur as hard distinct grains,

and the leaching process would
therefore be longer and more ex-

pensive. These together with the ad-

ditional obstacle consisting of the great-

er cost of corundum than bauxtite.

caused us to temporarily abandon the

experiments, if you can get absolutely
pure corundum by mechanical means,
the corundum might be the cheaper ore.

but if corundum has to be treated first

mechanically and then chemically there

is no doubt that bauxite is the cheap-

er.

"In separating our material on Over-
strom and Wilfley tables the crushed
material, as you know, stretches out in

a thin sheet, the heaviest materials be-

ing at the upper side and the lighter

tailings at the other. In treating our
ore we therefore get on the upper side,

iron and iron pyrites, then corundum,
then feldspar. The edges of these more
or less overlap, but it would seem to

the ordinary observer that the middle
of the corundum band would be almost
absolutely pure and that this could be
easily drawn off far the purpose of mak-
ing aluminium were it so desired. Apart
from the presence of grains of feldspar
and magnetite, or feldspar and pyrites,

etc., a practical difficulty presents itself,

lt is found that the particles of iron,

corundum and feldspar all arrange them-
selves according to their size. On the
upper side of each band is found the
smallest grains (apart from slimes that
are so fine as to float off) and as vou

go across each band the grains gradual-
ly become larger, the largest grains of

each material being at the lower edge.

Were you to draw off the middle part
of the corundum band you would draw
off most of the medium sizes, and as
these are the sizes that sell best for

abrasive purposes, you would soon find

yourself with a great accumulation of

unsalable material.

"Another practical difficulty is that if

there be any clogging of the screens,

spouts, etc., or any inconvenience in

the feed so that too heavy a feed comes
upon the tables, their work will not be
as perfect, and you would always be
in danger of getting more than a maxi-
mum of one-half of one per cent, of im-
purities.

"A new method has been suggested for
completely eliminating by a mechanical
means the impurities "that remain after

ordinary concentration. The terms
magnetic and non-magnetic as ordinar-
ily used, are not scientmcally speaking
correct. At one end of the magnetic
scale we have iron and at the other
bismuth. The latter iray be called zero.

All materials between these are more
or less susceptible.

"Taking advantage of this Mr. F. T.

Snyder, metallurgical engineer, and -Mr.

H. H. Waite, chief electrical engineer of

The Western Electric Company, have in-

vented a very powerful magnetic separ-

ator which separates many substances
not generally known to be magnetic,
it differs, so far as 1 know, from all

other machines in that the material be-

ing treated passes through the line of

greatest magnetic density. By means
of this machine 1 understand that they
have been able to draw over such ma-
terials as zinc blende, and a number of

them are in successful operation in

Kansas, where they separate zinc blende
from the iron pyrites.

•'For the purpose of testing this ma-
chine on our material, 1 recently made
a trip to Chicago, lt successfully sep-

arated all the iron from the corundum,
and also muscovite mica, but when a
more intense current was put on for

the purpose of seeing whether it could
separate feldspar and hornblende from
corundum, the machine in some way got
out of balance, as it is termed, and the
experiments had to be temporarily
abandoned. During my visit there 1

was shown samples of a red hematite
that had been separated from their

sandstone gangue. The separation
seemed to be a clean one, although when
tested with an ordinary powerful mag-
net, the hematite did not appear to be

at all magnetic.
"Apart from this machine, we know

of no possible method of mechanical
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separation. \\ > have by no means given

up the idea "i experimentingj but until

Borne perfect method ol separation of

corundum from all other minerals is

worked <mt , there is no use going fur-

ther.

"We have now installed ;i chemical

laboratory and have Becured the ser-

vices "i a Swedish chemist who has had

considerable experience in original re-

search work, it is our intention to

have him continue experimenting, but

we think that it would be better for

us t . > have him give his firsl attention

to other and different lines such as the

producing oi aluminate oi soda and al-

uminate oi potash and other similar

minerals.

"The production of aluminium from

corundum is something that will take n i

only money, but painstaking and Jomj

continued research. Ihere is no corun-

dum-bearing rock in the district .th».t

is pure enough to enable one to n- A

the tailings in the manufacture of »*»«•-

tery."

During the year the Ontario Corun-
dum Company which had be^r: simply

rough-cobbing their corundwru rock and

snapping the richest portions to the

i ii it .-.i States for tr»atment, put up a

plant on the ground, and are now turn-

ing out a v»»-y good quality of grain

eorundur"

A thivd organization, composed prin-

cipally of Buffalo capitalists, called

Corundum Kehners, Limited, lias been

formed to engage in the production of

corundum, the deposits which it propos-
es to open being situated mainly in the

tow nship oi ttagian, east of ( Jra igmont.

Mr. I'. Kirkegaard, formerly of I

oro gold mine, is manager.

The subjoined figures . show the pro-

gress oi the corundum business since

the first production of 1900:—

lule. t900. 1901. 1902. 1903.

Corundum .... tons. 60 534 1.137 1,119
Value of | roducl - 115 83.871 B7.600
Workmen No. 95 I

s"'.

30,406 34,674 106,332

i he considerable amount of construc-

tion work done during 1903 a counts for

the apparent disproportion beta

Bum paid out as wages and the value of

the corundum product in that year.

Feldspar

The potash feldspar which exists in

large deposits in the town-hip of Bed-
ford and elsewhere along the line of

the Kingston & Pembroke Railway, has

come into demand during the last three

or four years for export to American
potteries, in w hich it is used i

ing tile, baths, enamelled wai

l.a-t year the production was

in excess oi that for 1902, being 15,290

tons, valued at •-- >,046. I he chiei pro-

ducers were the Kingston b'eldspar and

Mining < ompany, ol Kingston ; the

Pennsj Ivania b'eldspar ( ompany, \ er-

ona, and Charles Jenkins oi r

At the beginning oi I he pre-.-:.:

the outlook for business was not en-

couraging, trad- being somewhat slack

in tin- New Jersej and < >hio potteries,

and there being se\ ion from

American feldspar, which is nearer the

market and i- consequent^ lower in

pric<

.

The quantity and value of feldspar

produced in Ontario during the last

four years wen- as

Tuns.

1900 '"""
1901 5,100 6,375

1902 *"' ; 12.875

1903 15,296 20,040

Attempt- have been made to intro-

duce Ontario feldspar into England, but

owing to the different methods of man-

ipulation m vogue there and to compe-

tition from Scandinavian and other

Bources, they have so far not resulted

successfully.

Gypsum
I he output ol crude gypsum '.

was 4,520 tons, as against 1,917

1902. It comes from the deposits in

the valley of the Grand river, near

Paris, and is worked up into a variety

of products, such a.s wall plaster, ala-

bastine, etc., by the Alabastine Com-

pany of that place. A quantity is also

used by the imperial Plaster Company
of Toronto in the manufacture of wall

plaster, w i fibre, etc The material

known as "wall plaster" is calcined gyp-

sum treated with an animal retarder,

and i- highly commended for use as a

coating for 'walls m buildings, being

- ;. harder and more durable

than ordinary plaster. Land plaster is

ground gypsum intended for us

fertilizer.

Salt

There is no rock salt produced in

Ontario, the wells along the east shore

of lakes Huron and St. Clair yielding

a strong brine which is evaporated by

artificial heat, leaving a product of

great purity. The salt beds are found

In the Onondaga formation, and were

first discovered at Uoderich about forty

years ago.
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The chief producer is the Canadian
Salt Company of Windsor, but other

plants in operation last year were those

of K. & J. Kansford, at Brussels, Sea-

forth, Stapleton and Goderich; Ontario

.People's Salt and Soda Company, Kin-

cardine; Carter and Kittermaster,

Moore; Sarnia Salt Company, Sarnia;

and Grey, Young and Sparling Com-
pany, Wingham.
The production of salt in the Prov-

ince has remained nearly stationary dur-

ing' the last five years, as will be seen

by the table given below :

in consequence there was great

local complaint against exporting

the gas to Detroit, the prin-

cipal place of consumption. Accordingly,

the Government of the Province by Or-

der-in-Council dated 26th October 1901

revoked the license of occupation which
authorized the exporting company to

use the bed of the Detroit river for the

purposes of its pipe line, and so brought

the export to an end. This step, how-
ever, did not have the effect of ma-
terially increasing or prolonging the

supply to Canadian consumers, and the

Production of Salt 1899 to 1903

Schedule.

Salt produced tons.

Value of product S

Workmen employed No.
Wag< s paid 8

56,375
317.412

261
80,021
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there is a large reservoir. The rock
.it first was 250 pounds, but has

declined to 50.

Returns Bhow that there we 210 wells

producing gas in the Province, of which
1.37 are in the Welland field, and the

majority of the remainder in the vicin-

ity "i Dunnville. Twenty producing
and twelve non-producing wells were pui

down last year; there were 312 miles

of pipe used for conveying th<

consumers; the number <>i workmen was
138, and the amount of wages paid

$79,945.

Petroleum
Petroleum, ut which the Lambton

county «>n district remains the chief

Bource, i- steadily declining in yield.

( ompared with 1902, the production of

crude in 1903 was 1,545.-254 Imperial

gallons less, and with 1901 4,793,162 Im-

periaJ gallons less. The progressive

shrinkage is plainly evident from a

gla at thr statistics of production

for the last ten years:

Year. Imp. gals.

L894 34,912,360

1895 33,351,997

27,380,588

I-'', 25,556,591

1898 26,978,977

L89D 23,615,967

1900 23,381,783

190J 21,4

1902 18,185,592

1903 16,640,338

A- compared with 1894, the yield has

therefore fallen on* over 52 per cent.,

vet tiir number of wells pumping oil in

the Petioles and nil Springs fields i>

probablj a- great as it evei was. Che

reduction has been brought about, n. .i

by tin- sudden cessation of <>il in any
particular portion or portions of the

territory, but by a gradual and appar-

ently accelerating diminution in the

yield of oil per well. In fact, the oil

producing territory of Ontario is unique
in the small individual production of its

wells, and in the tenacity with which
it i- worked. Had it been situated in

any other part of the world

it would probably have been aban-

doned -nine year- ago, but by the

use of economical methods it- life

is prolonged; indeed, the very

smallne-s of the flow and the grad-

ual nature of the process of exhaustion
guarantee it- existence fur a consider-

able time to come. Additional vitality

wag given the oil territory of the Prov-
ince last year by the high prices pre-

vailing for crude, the year closing with
a market value of s2.^>2 per barrel. At
this rate the total value of th

pn duel of the year was $1,103,016, while

in 1899 when the closing price was
<i. to pei barrel, tie' total value

produced, figured on this basis, was
only $9 1 1. •;•';:. notwithstanding that the

quantity was 6,975,629 gallons more.

it i- clear therefore that price i- an

important factor in preserving the nil

territory of Ontario in production.

Formerly, practically the whole ><i t.._

crude product of Ontario went t<> the

refining work- for distillation, but of

late years a considerable and increas-

ing proportion lias been used for fuel

purposes and in the manufacture of gas.

I.a-i \.ai about 2,176,090 Imperial gal-

lons is estimated to have I n diverted

from the refineries for uses ol this

sort, or over one-eighth of the total

quantity. Even if the refineries had re-

ceived the whole of the crude produced,

there would >till have been insufficient

to supply the wants of the home mar-

ket, i:" it ,an be held that all par'- >f

the Dominion of Canada on-lit of right

t«, constitute the market for the feline, I

oils of I Intario. The trade tables Bhov.

that there were imported into I anada

during the ii-eal year ending 30th June

inn:; tin- following quantities of crude

petroleum and products thereof :

Gals. Vain.-.

Oil, coal and kero-
sene, distilled, puri-
fied or refined na-
phtha and petro-
leum N.E.S 14,478.350 $1,965 £9

Products of petroleum 554,668 95,23

Crude petroleum, fuel

and gas oils (other
than naphtha, ben-
zine or gasoline)
when imported by
manufacturers (oth-

er than oil refiners)

Cor use in their
own Factories, for

fuel purposes, or
for manufacture of

2,143,888 189,680

Lubricating oils, com-
posed wholly or in

part of petroleum,
costing less than 30

per gal 1,613.043 276.3S0

Total 18,790,849 $2.:.->;.
, -

".

Practically the whole of the above

came from' the United state-. Thnse

stati-tie- are sufficienl to -how how
far the Canadian consumption of oil

and oil products is from being met by

Ontario petroleum.

The refining facilities of the two

plants in the Province, those of the Im-

perial Oil Company at Sarnia, and the

Canadian Oil Refining Companj a P<

trolea, are more than adequate

for the entire crude product.

and under these circumstances it

i- not to be wondered at that

a strong local agitation has sprung up

in favor of reducing the imp-

on crude petroleum from five cents per

gallon to say two cents. This,

it i- contended, would enable the reftn-
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eries to supply themselves with he
raw materia] to keep their plant- em-
ployed, without injuring the proi

of crude in Ontario, as the latter would
have the advantage which the freight

from Pennsylvania or Ohio would •_: i \ <

>

him with the addition of two rent- per
gallon duty. Besides, it i- argued, if

the refineries are unable to obtain suf-

ficient crude oil to warrant them in keep-

ing their stills in profitable operation,
and arc obliged to close their doors, the
market for Ontario crude will be gone,
and the producer will not be able to
-ell at all. These views, it i- in-

to aay, are not shared by all oil-well

owner-, -one of whom tear a flood >i

crude petroleum from south of the line

which would speedily put an end to

their industry, and are reluctant to re-

linquish the benefits which are conferred
upon them by the present tariff* protec-

tion.

It i- a legitimate subject of inquiry
whether other oil horizon- do not exist

in southern Ontario below the Cornif-

erous formation to which production has
hitherto been confined. The Trenton
limestone, so proline a source both of oil

and gas in Ohio and Indiana, underlies

the whole of the southwestern peninsula.

In the Lambton oil field it lies at con-
siderable depth, and it is a matter in-

volving some expense to reach it. it

has been struck at several points, but

l.ot .". in the fourth concession of
Brooke town-hip. Lambton county.
Well completed 3rd March 1900; depth
3,380 feet.

Lot 5 in the third concession of Peel
township, Wellington county. Well
completed 22nd August 1900; depth
2,573 feet.

Lot 6 in the fifth concession of 1!
il-

kington township, Wellington county.
Well completed October 31 1900; depth
2,390 feet.

Lot 4 in the sixth concession of Ama-
bel township, Bruce county. Well com-
pleted 18th June, 1901 ; depth 1,678 feet.

Lot li in the eleventh concession of
Amabel town-hip. Well completed loth
January 1902; depth 1,470 fee!.

l.ot 38 in the second concession, north
centre diagonal, Keppel town-hip. Grey
county. Well completed 3rd May 1902;
depth 1,500 feet.

•Nothing.*' the company state-, 'was
found in any of the above well- to Mi-
courage further drilling to the Trenton
rock."

Notwithstanding . the diminished
yield of crude oil in 1903, the de
higher range of prices which prevailed
during the year not only prevented the
total value of the refined products from
falling below that of 1002. but actually
brought about a noticeable increase, as
the following comparison of the statis-

tics for the two years will show :

Petroleum Products 1902 and 1903

Quantity. Value.
g

Illuminating oil

Lubricating oil

Benzine and naptha
Gas and fuel <>il- ami tar. .

Paraffin wax and candles.

.Imp. gals.

Total l.--.>s.;n;i

7,720,866



1903 Statistical Review 2j

New Oil Fields

During the pasl year oil has been

found in promising quantities at two
rock horizons which lie a consi

distance, in the geological scale below

the productive horizon in the older

licit!-. While in search for gas in the

township of Romney oil was founti *.i

the Guelph limestone. Oil was
ered under similar circumstances in the

city "i" Brantford. Very little has yet

been done in the waj of testing -he-.'

Brantford wells, but considering the

3iz« ol i he area over which t hey have
been foundj they can be said to give

considerable promise. The productive

horizon here lit-- in -till older

than those of Romney, namely the Me-
dina.

I he fact I hat oil has thus l n dis-

covered in promising quantities both in

1 elph and Medina, below the

Corniferous which is the producti\ •

zmic in the older fields, should induce

the drilling of much deeper wells For <>il

i nan has been i he custom in t he south
western peninsula of the Province. Last

year, for instance, when there 'vas

great excitement over oil in the town-
Bhip "i Raleigh, which adjoins Romney
mi the cast, ami many wells were drilled,

no one seems to have thought it

worth while to drill below the lime-

Btone bed of the Corniferous, which has

been considered to be the oil-bearing

horizon in the Province. There seems
little doubt that <>il is to be found at

greater depths than it ha- heretofore

been looked for in these fields. Before
the oil refiners decide that Ontario is

unable to furnish them with sufficient

crude petroleum to keep their works in

operation, it would be well for them to

thoroughly test other formations than
t he I lorniferous.

Brant County

In the latter part of 1903 drilling was
begun for gas in the city of Brant-
ford. From two or three wells put
down at the Coekshutt plough work- a

strong flow of gas was obtained. This
pis was used in the furnaces at the
works for a short time, when the pres-

sure I egan to lessen and t he supply
Boon became too small to keep the fur-

ling. It was then found, how-
ever, that two of these wells contained
oil. which appears to have gradually
oozed in as the gas disappeared. < in

account of unforeseen delays in getting
machinery, these wells have nol ' a

systematically pumped, so that it is im-

possible to say what their daily output
of oil is likely to be. With a hand
pump, used for only a short time daily,
three or tour barrels of oil have Ken
taken from one well from day to day.

The oil i- said to contain aboul fifty

per cent, lubricating material, and i-

thus more valuable than ordinal;, pe-

troleum, six or -even well- have been
drilled in the city, lour of which arc- on
the ( ockshutt property, and only one of

the Beven i- said to contain neither gas
nor oil. Four well- have also been
drilled on the Bow Park farm, which is

distant about two miles southeast of

the Coekshutt wells. Gas and oil have
been found in these wells. In the last

one drilled it i- stated that oil began
almost immediately . a tie;- t he

bottom of the Well wa- leached. and
kept rising in the pipe "nut il ii" ii

ha- come to the top and the gas pres

sure will folic it out. the same as it did

in the two wells on the Coekshutt
property." None of these well- have
keen "shot."

The oil content- of the wells

appear to give more promise than the

gas, which does not show a high pres-

sure for any great length of time.

There will doubtless be sufficient gas
to supply I'.ow Park and other farms
on which the wells arc situated for

\ car- lo come, if the use of 1 he

confined to the farm-.

The horizon, red -hales of the Me-
dina formation, appears to be practi-

cally the same as that in which gas is

found in the Port Colborne and a

I
I-. This horizon is much lower in

the geological -.ale than that of *the

<dd Petroiea field, which is in the Cor-

niferous.

The follow ing logs and note- on the

first three wells put down on the BOW
Park farm have keen furnished by the

driller. It will be noticed that the first

lime-tone met with in the drill hole- is

classed a- Niagara. The upper part of

tin- really belongs to the Onondaga
formation, which immediately underlies

the glacial and loo-e deposits in Ihis

field.' The Niagara has a total thick-

ness here of about 2.">n feet, consisting
oi limestone ami the underlj ing black

shale. The strata below the Clinton all

belong to the Medina formation.

Report of Well Xo. 2 on "How Park,"
Drilled December, 1903 :

fed.
Surface red clay and sand ii ft..

blue clay 55 ft 61

Hard pan -J.") ft., broken stone 2ft. 27

Niagara Lime, 88 ft. to 340 ft 2-">2

Black shale. 340 ft. to 390 ft 50
Clinton. 390 ft. to 41(1 ft 20

lied Medina, 410 ft. to 4.->u ft . . . . 40
Grey Shale, 450 ft. to 490 ft 40
White .Medina. 490 ft. to 505 ft.. 15

Red Shale and Rock, 505 ft. to

•".Id ft o

Red Shale. .".Hi ft. to 582 ft 72

5S2
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Surface water shut off at 91 ft. with
6-inch casing. Deep water shut off at 344
ft. with 5-inch casing. Gas struck at

395 ft,, 505 ft. and 508 ft. Pressure 265
lb.

After drawing heavily for about thirty
days pressure was reduced to 180 lbs.

When shut off altogether pressure ran
up 220 lbs.

Report of Well No 1 on "Bow Park."
Drilled February, 1004.

Feet.

Surface clay and sand 18 ft.,

Blue clav 30 ft., Quicksand
10 ft.... 58

Hard pan 10
Niagara Lime (Onondaga), from

68 ft. to 335 ft 267
Black (Niagara) Shale, 335 ft. to

375 ft 40
Clinton, 375 ft. to 390 ft 15
Red Medina, 390 ft. to 430 ft 40
Blue Shale, 430 ft. to 450 ft 20
Sand Rock, 450 ft. to 470 ft 20
White Medina, 470 ft. to 485 ft. . . 15
Rock and Shale, 4S5 ft. to 490 ft. . 5
Red Shale, 490 ft. to 602 ft 112

602

Surface water shut off at 73 ft. with
6-inch casing. Deep wTater shut off at
338 ft. with 5-inch casing. Gas struck
at 490 ft. Pressure 282 lb.

Report of Well No. 3 on ''Bow Park."
Drilled January, 1904.

Feet.
Surface clay and sand 13 ft.,

Blue clay 30 ft 43
Basket sand 15 ft,, Hard pan

7 ft.. Stone and broken rocks
5 ft 27

Niagara Lime, 70 ft. to 330 ft 260
Black Shale, 330 ft. to 375 ft 45
Clinton, 375 ft. to 395 ft 20
Red Medina, 395 ft. to 440 ft 45
Blue Shale, 440 ft, to 460 ft 20
Shale and sand rock, 460 ft. to

480 ft 20
White Medina, 480 ft, to 500 ft... 20
Red Shale, 500 ft, to 611 ft Ill

611

Surface water shut off at 72 ft. with
6-inch casing. Deep water shut off at
335 ft. with 5-inch casing. Gas struck
at 498 ft. Pressure 235 lb. Same quan-
tity of oil came in.

Romney Township

Under date of February 12th 1904
the United Gas and Oil Company of
Ontario, Limited, furnish the follow-

ing particulars concerning the oil wells
recently drilled by them. They state,

"As to the oil, we have now four pro-

ducing wells on lot 11 in the second con-

cession of the township of Romney,
Kent county, yielding a total daily pro-

duction of 40 barrels." Since that time,

according to press notices, other wells,

with a large oil production, have been
drilled in the surrounding area. It is

stated that one or two of these wells

had the character of gushers or flowing

wells.

A set of drillings from one of the

wells in the above mentioned lot in

Romney was sent to the Bureau, to-

gether with a statement as to the

depths from which they were taken.

The surface soil here has a thickness

of 135 feet. The well was drilled to a
depth of 1,305 feet. Between 1.285 and
1,290 feet the first showing of oil was
obtained, and the productive horizon

lies between 1,290 and 1,300 feet, in the

Guelph formation.
The company asked that it be de-

termined from the samples of drillings

sent by them to the Bureau whether
the oil from the Romney well comes
from the same horizon as the gas in

the townships of Mersea and Gosfield.

For this purpose they sent a sample,

No. 101, from a depth of 1.025 feet in

an old gas well in the township of Mer-
sea. Chemical analyses were made of

this sample and of three others from
the Romney well. The results obtain-
ed are given in the following table :

No. 50. N
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Peat Fuel

In the Twelfth Report of the Bureau
of Mines a full account of the peat fuel

industry, both in Ontario and in Eur-

ope, was given by Mr. \V. E. II. Carter,

.Secretary of the Bureau (5), and in the

following paragraphs Mr. * arter pre-

sents further information on the sub-

ject. The output of compressed peal

fuel in the Province last > year was
1,100 tons, valued at $3,300. It was
produced mainly at the factory of Mr.
Alexander Dobson, Beaverton, but a

small tonnage was also made by Do-
minion Peat Products at Newington.

Operations (luring the season of 1903

were confined to the factories uoted
m the above-mentioned report. New
methods and machines applicable to va-

rious parts of the process of manufac-
ture have been tried at both the older

works and the new plants during the
year. New machines for field opera-
tions and for compressing peat
•briquettes have been invented, and
Others already known to the industry,
though not as yet placed in commercial
operation, have been modified or improv-
ed] Not all of these machines have yet

been tried in actual practice, either ex-

perimental or commercial, so that no
expression of opinion as to their econ
omic value is yet possible.

The very general interest in the manu-
facture of peat fuel awakened during
the past year or so both in Ontario and
•other parts of Canada, and in many
parts of the United States, and even
Mexico, has led to the formation of a

large number of companies to undertake
the business. There is a tendency
amongst many of these companies to

adopt newly invented or at Least un-

_
tried machines, and while this may of

course mean the introduction into the
industry of other efficient processes and
apparatus, it would be much safer ana
more satisfactory if at the outset only
those processes were employed which
bad stood the test of actual use.

The more peat is handled and worked
the more apparent does it become that

in its physical characteristics it is

quite unlike any other substance. It

requires methods of treatment for dry-

ing and compressing—the two funda-
mental operations in the manufacture of

the fuel—which are applicable to peat
alone. Accordingly machines ami pro-

cesses which work successfully on such
substances as sawdust, coal slack c r

lignite, alone or mixed with other ma-
terials, are not necessarily suitable for

peat. It will be time enough to strive

(5) Bulletin No. 5, Peat Fuel; its Manu-
facture and Use. reprinted in 12th Rep.
Bur. Mines, pp. 191-234.

tor machinery to make cheaper and bet
ter peat when the fuel which
has already been found commer-
cially satisfactory is being turn-
ed out in quantity. Peat briquettes
can be and are being made now
in Ontario for about $1.50 per ton. and
are gold for $3.50 per ton at the works.

One plant has during the past year (the

third year of it- operation) manufac-
tured 1.000 tons and sold the product
in small lots from end to end of the

Province. This i~ surelj profit enough
and proof of success enough to -how the

business to be a legitimate one.

Of equal importance with the adop-
tion at the outset of only tried ami
proved machines is the employment of a

superintendent or manager who is well

acquainted with the machines and pro-

cesses of the day and with the peculiar-

ities Of ]>eat.

The Open-Tube Press

As described in Bulletin No. ">. only
two types of briquetting pi'— have Keen

tried on a commercial scale s,, far. The
principle of one i- compression againsl a

solid base without friction in the die or

mould : the other, compression against

the frictional resistance of the peat

briquettes on the walls of the open tube

or bottomless die. Further investiga-

tion bas exposed a serious weakness,

probably the most important one in the

latter variety of press, and a- the fail-

ure strikes directly at the principle of

its operation it appears insurmountable.

The open-tube or bottomless die is large-

ly used in German; for compressing lig-

nite and coal du-t or tine- into

briquettes, which would indicate a

radical difference between the chemical

as well as tlie physical composition of

peat and the other two substances, lig-

nite and coal fines, affecting their

amenability to frictional compression

in the open-tube die. At Dobson's

peat factory at Beaverton trials of

the open-tube die press on peat

woe made more thoroughly perhaps

than at any other place in the Province

or elsewhere. The failure of the mach-

ine there as elsewhere usually showed

itself in a cracked or broken die tube.

At last to obviate the recurrence of tlii-.

a heavy nickel steel die was cast, which

withstood perfectly the immense ten-

sional sties- occasioned by the frequent

binding of the peat in the tube. In

outside diameter and length it remained
unaltered after a month or more of con-

tinual use. It was at the end of this

period that the serious failure or weak-
ness above referred to was discovered

and set down as the probable cause of
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all former troubles with the machine.
The inside of the tube at about 3 inches
below the lip. namely, at the point
where the actual compression of the
peat into a briquette took place, had
worn away until the inside diameter of
the tube at that point was one-quarter
of an inch greater than the rest i

tube. Ihis meant that with one stroke
of the punch a briquette of 2 .".-4 inches
in diameter was made in this enlarged
or worn-out portion of the die tube.

With the following stroke and in the
formation of the next block of peat the
first one, now extremely dense and Hard,
had to be squeezed down into a diame-
ter one-quarter inch le>>. namely. - 1 2

inches in the lower portion of the tube.
The inevitable result would be a broken
die tube, if not a broken press. The
greater the amount of ash in the peat
the faster the wear in the tube: but
even with peat free from sand, which
is rarely found, this wear will take
place.

The Whitewater Press

At the Welland peat works, a? noted
in the last paragraph in the revised
edition of the Bulletin incorporated in
the Twelfth Report of the Bureau of

Mines, one of the Dickson presses was
altered to make a quick short stroke,
moie in the nature of a blow than a
punch, the open-tube die being used.
This pre>> i> generally known as the
"Whitewater." since it was at
the town of that name in \\ i--

consin. I". S. A., that the principle
was first embodied in a peat
press and tried. The results at Welland
were not satisfactory enough to warrant
following up the idea. The trouble seems
to be that the short stroke makes thin
plates of peat, which do uot always ad-
here to form a thick enough block, but
drop out as or subsequently separate
mto Hat briquettes. This flaking may
perhaps to some extent be due to the
peat being insufficiently fibrous or lack-
ing in binding material, and need not
necessarily condemn a press constructed
on this principle. The real trouble will

arise after a longer trial, with the wear-
ing action on the die tube, when the re-

sult will probably be the same as with
the slow-stroke press.

New Peat Factories

A number of peat fuel manufactories
were established last year, or compan-
ies were formed to establish them, espe-
cially in the United States, and many
new or "improved" presses, dryer-, etc..

were invented for use therein! But as
to their success or failure little definite
can here be .-aid. At East Lexington.

Massachusetts, a peat fuel manufactory
Of large capacity was being completed
in the fail. Another was to have been
erected on the peat bogs of Worcester
and Middlesex counties of the same
State. At Ualpac, Michigan, and at
\\ hitewater, \\ isconsin, peat plants
were m operation for a time, the former
employing the Dickson press and the
latter the Whitewater press above re-

lered to. At South Bend, Indiana, a
company has been formed to put up a
peat fuel factory ou bogs in the vicin-

ity of tiiat place. The machines will
probably be made this winter in prepar-
ation for work during the coming sea-

son of 1904.

In Ontario two recently incorporated
peat companies are the Toronto Peat
Fuel Company, to instal Mr. A. A.
Dickson s latest peat press (on the open-
tube principle) and peat dryer on a bog
at 1'icton, wheie some trials were made
during the summer of 1903 ; and the
Imperial i'eat Company of Guelph, to-

adopt in a peat fuel manufactory the
new \\ hite briquetting machine, one of

which, of full size, is now about com-
pleted

( March, 190-1;, and ready for

work tins coining season. A working
model of this pre>s has been maintained
m Toronto for the past year or so, mak-
ing tests at intervals.

Lignite as a Fuel

At Bismarck. North Dakota, machines

are under construction for experimental

work on the lignite which occurs in vast

beds in that State. The desire is to

compress the lignite without the addi-

tion of chemicals or binder into

briquettes. For the purpose of acquir-

ing all available data on the industry an

engineer was sent to Germany to ac-

quaint himself with the practice in that
country, where a large' percentage of "

the fuel consumed is in the form of

briquettes of lignite or "brown-coal."

There, however, a binder is generally

necessary, such as tar or the bituminous

residue from the distillation of tar-.

An interesting communication has-

been received by the Bureau from
Mr. George Gregory Smith, an en-

gineer in Florence. Italy, who has

been retained by parties interested in

the lignite deposits there, to make
a report on that fuel. He states

that there is now in sight in the various

deposits in Italy about 400 million tons-

of lignite, and that, with the exception

of wood and charcoal, both scarce and
dear, lignite is the only fuel Italy has,.

all her coal being imported. The letter

proceeds : "As a fuel, lignite, no matter
how thoroughly dried, is unsatisfactory.

The result of my investigations, how-
ever, have led me to conclude that if
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lignite is looked upon not as a fuel prim-

arily, but as a chemical substance with

fuel as a bye-product, it possesses far

more value than it would it used prim-

arilj as a fuel either in the forn

briquettes or otherwise." Be goes on

to -a\ that by fractionally distilling lig-

nite, gas, coke, tar and ammoniacal

liquor are obtained, the average heating

value of the gas by his determinations

on Italian lignite being 4,770 calories

per litre. Quoting again, "The distilla-

tion of the tar results in the following :

benzine (crude), lubricating oil, aniline,

blue (solution), fenol (crude), and tar

residue (pitch or extra carbon). The
tar residue is then used as a

binding material for the lignite coke.

Tin- fuel in the form of briquettes has

proved extreme!} satisfactory. The
volatile substances in the form of gas,

tar ami ammoniacal liquor rather

more than ]>ay the entire cost of the

process, leaving the fuel practically free

of COSt.

"1 have never made any tests of peat,

lnit venture on a suggestion that from

some of your bogs at least yon might
possibly obtain an approximately -imi-

lar result."

With regard to the suggestion in 'his

la-t paragraph, no commercial test- of

such a process have ever l n made in

< tntario. There are in Germany, i t

Oldenburg, and in Russia, al Redkino,

plants for coking peat and utilizing the

gaseous products and the liquors con-

densed therefrom. The process is

known as the Ziegler process and has

been described in numerous journals

and consular reports. The chief objec-

tion at the present stage of its develop-

ment i- the first cost of the plant, which
i> quite high on account of t! laborate

arrangement for saving the various bye-

products. Samples of the bye-pro-

ducts from the coking operation and
subsequent fractional distillation of the

tar have been obtained by the Bureau
<>f Mine- and may be seen here. The
samples comprise tar. tarwater, gas-oil

from the tar, concentrated tarwater,

crude methyl alcohol. ::.". per ?ent.

methyl alcohol. 95 per cent, ditto, and
crude ammonium sulphate crystals, all

from the tar-water.

Lignite or brown coal lias been known
tor many year- to exist in the north-

ern areas of Ontario, but beyond a su-

perficial examination of the occurrences

along some of the rivers little was dore

until the summer of 1903 in the way of

determining its extent. The exploration

party then sent out was equipped with

suitable tools and appliances to make
borings, etc.. and the results of

the work are embodied in a report in

another part of this volume. Valuable

data on the quality and area of the

vasl peat bogs in that part of the Pro-

vince were also obtained. These lignit<

deposits, it may be confidently predicted,

will come into use some day. either by

briquetted or distilled bj -

such method a- the Ziegler pr<

Peat-making in Ontario

The peat fuel industry in Ontario

during 1903 was confined to four point-.

Beaverton, Newington, Wetland and I

ton.

l he plants at Rondeau, Brurmer and

Brockville which were expected to re-

open have for one reason or other lain

idle.

I te only change in the plant at

beaverton factor} was the addition of

a travelling peat elevator to load the

pile- or air-dried peat Bcraped off the

lield into the tram car. Formerly this

work was done by hand. With a

alterations the machine will be adopted

as part of the permanent plant this sea-

son. At tin- factory 1,000 ton- of peat

briquettes were made during the season

of 1903. An attempt will this year be

made to harvest enough air-dried peat

to keep the one press in continuous

operation through the winter as well.

\\ ith regard to the use of cordwood
tor fuel under the boiler and dryer, as

against crude or cut peat. Mr. Dobson,

the proprietor of the work-, ha- -

ned himself that with good mixed w I

at $1.30 per cord (which is about a

minimum pried it i- cheaper to use

crude or cut peat lie bought several

acres of timbered land and cut and de-

livered the wood himself, finding that

$1.30 per cord was the cheapest it could

be done for. The crude peat on the

other hand can lie cut and piled along

the ditches to dry. and subsequently de-

livered to the work- for considerably
-- per una of heating power. Next

- son, therefore, a supply will be dug
tor future use to replace the cord-

wood.
The Dobson dryer ha- 1 n steadily

turning out peat at the rate of 3.000 lb.

,,r iv. ton- per hour, drying it from

about 40 or 4.*) per cent, down to 12

per cent, water content.

A Demonstrating Plant

Jt is the intention of Mr. Dobson

and hi- associates to erect another peat

factory similar to. but of double the

capacity of the Beaverton work-, on an

extensi've peat bog of reported excel-

lent quality at Caledonia Springs, a few

miles east' of Ottawa. Such a step is

necessary at the present stajie of the

industry in order mainly to prove the
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success of his machines and process

a larger scale and on a different bog.

The bog at Beaverton is too small to

warrant enlarging the present factory;

and besides this the peat has character-

istics not common to the large majority

of bogs in Ontario. This work will be

greatly appreciated by all interested in

the peat fuel industry as helping to

solve certain unanswered questions cov-

ering the operation of a much larger

plant than the one- or two-press fac-

tories now in existence. One
question has reference to ways
and means of storing the im-

mense quantity of air dried peat re-

quired for the factory's winter supply.

Must it be covered or housed, or not. ?

Another deals with the advisability of

concentrating all the factory operations

-—mechanical drying and compressing

—

under the one roof, to which one point

the necessarily extensive areas of bog

under "cultivation" shall all be tribu-

tary, as against the adoption of a maxi-

mum capacity factory unit, any

number of w'hich could be erected

at separated points in the bog,

each on an area which would supply

it with the necessary amount of air-

dried peat. This latter is the usual

arrangement in such European coun-

tries as Sweden, Germany, Denmark and
Kussia, where the plants used are for

the manufacture of "machine-peat" only.

In connection with this the following

figures will give an idea of the field

area required to harvest a certain ton-

nage of peat during one season. Some

of the figures are only approximate, so

that the results arrived at are not ab-

solutely definite. In the field methods

adopted at Beaverton 1 acre is required

to spread 10 tons peat for air-drying.

But in an average day 2 collections or

scrapings may be taken off that area so

that a daily product per acre of 20 tons

is obtained". At \\ elland, where har-

rowing is followed, one scraping only is

made per day, but the layer removed

is about twice as thick as at Beaver-

ton and amounts to 20 tons per day
per acre. Out of a period of open

weather six months in d .nation, at least

two-thirds or 120 days should give good
drying weather. Therefore the season's

product of peat fuel per acre will be

2,400 tons. But in the bogs of Ontario

the average amount of peat fuel (finish-

ed product with 12 per cent, moisture)

per acre for each foot of depth is 215

tons, so that to gather 2,400 tons from
the same acre requires a bog about 11

feet deep. Provided this depth of peat

is available and the peat factory has

an output of 50,000 tons peat fuel per

year, the approximate maximum capa-

city of a 6-press plant, there would ac-

cording to these figures be required for

field operations an area of about 20

on acres. If, as with many of the bogs,
the depth is but 5 feet, or even 2y3 feet
as at Beaverton, the area would" have
to be doubled or quadrupled respectively.

The Newington peat works owned by
Dominion Peat Products, Limited, were
completed and in operation for a short
period. About 100 tons of peat fuel are
said to have been manufactured. Noth-
ing further need be added here in the
way of description of the plant and ma-
chines. It is the intention of the com-
pany, according to Dr. Spencer, the
president, to continue operation next
season and try to establish the factory
as a permanent enterprise. No official

examination of the factory when in
operation has been possible, so that an
opinion on the feasibility or success of
the process and plant will have to be
deferred.

At Welland a new arrangement was-
made at the beginning of the season
by which Mr. Alex. Dobson was given
lull charge of the briquetting part of
the plant and operations, and an order
for one of his presses. The Peat In-
dustries, Limited, which owns the fac-
tory, was on the other hand to fur-
nish the supply of dried peat in shape
for briquetting. For this purpose field

operations were continued steadily for a,

considerable period and something over
500 tons finished fuel as air-dried peat
were piled up at several points on the bog.
Another new dryer was installed after
the design of the original Simpson
machine with all the latest alterations-

or improvements. When the new Dob-
son press was ready for work the new
dryer began operations. It then tran-
spired, according to Mr. Dobson who was-
on the ground, that the dryer was quite
unable to dry the necessary supply of
peat. Mot more than about 3 tons-

could be put through in a day, instead
of the required 12 to 15 tons. For this-

reason practically nothing was accom-
plished towards manufacturing the com-
pressed fuel. Mr. Dobson states that
the incapacity of this Simpson dryer
was due in part to the excessive amount
of water (about 60 per cent.) in the so-

called air-dried peat. The chief reason
for its failure lies however in the heavy
Joss of heat by hampering the flow of

the gases of combustion from the lower
cylinder chamber to the upper, and by
radiation into the walls and partitions-

of the apparatus the combined area of

which is too greatly out of proportion

to the contained charge of peat. In

the effort to make use of. all the heat

in the gases of combustion a complicat

ed and expensive machine has been con-

structed, not only without gain but,

judging from its operations so far, with

a distinct loss, as compared with other

dryers, in drying capacity.
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Another new peat gat:.

perimented with at tlic Welland bug

for removing the layers of air-dried peat

from the -Hilar,- oi the bog. The idea

of the machine i- Bomewhat after that

incorporated in the ordinary Btreet

sweeper with revolving brush drawn by

a team of horses. It did not prove a

Harrowing for Air-drying

These field operations at Welland have
directed attention t<> a point which has

hitherto been largely disregarded or en-

tirely overlooked, namely, the method
ol loosening the Burface of the peat

|j..L
r by harrows for air-drying. This i^

a verj convenient plan when the bog
contains many roots and snags, as at
\\ elland. A harrow will loosen the Bur-

_-. where me-
chanic; gg - will probably not work
satisfactorily. Tor this reason the har-

rowing method has been resorted to at

Welland. In Norway and Sweden at

the manufactories of moss-litter and
peat-meal this method was in extensive

use at one time, and is still not entirely

superseded by spade digging. The two
applications are. however, different, in

that the surface growth of moss used

for making "litter" and ••meal"' is much
lighter and therefore more easily dried

in the air than the peat below, and may
consequently be loosened for air-drying

in larger fragments than peat; also in

Bcrapiug off the surface after drying a

considerably deeper layer will neceas
lly be collected, on account of the

coarseness of the fragments, than would
be permissible with peat, since the lat-

ter would not be dry.

It was shown in the Peat Bulletin

that just about twice as much air-dried

peat per acre was collected from the

surface of the Welland bog by the

scraper after air-drying than at the

Beaverton bog, or about an inch in depth

at the former and a half inch at the lat-

ter. This may explain why the Welland
air-dried peat was not sufficiently low in

moisture content for subsequent satis-

factory handling.

From the nature of peat, especially

the fibnms sphagnum variety of which
most bogs are composed, it is not pos-

sible to harrow the surface into the

tine granular condition most suitable for

rapid air-drying. The peat is torn out

largely into fragments an inch or more
in diameter, only a small proportion

having the proper degree of fint

of about :
4 inch. With a mechanical

digging machine, on the other hand,

such as has been in operation at Beav-
erton for several seasons, the peat is

cut and broken into fine particles and
then spread over the field to dry.

not possible to

oft or in any other way collect

as thin a layer as desirable <>t the air-

dried product when it has been har-

rowed it must be left out longer until

dried to about an inch in depth. Con-

atly, in order to harvest the same
Bupply daily from both methods, ap-

proximately twice as great a field area
will be necessary where harrowed as

where dug and spread, other conditions

being equal. Owing, however, to the un-

certainty of the weather, the latter

process reaps an advantage, inasmuch
ring every minute of sunshine and

wind, an appreciable evaporation of the

moisture takes place. During pci

of unsettled weather this suitability for

quick drying and reaping may make all

the difference between collecting a har-

vest or not.

Peat, after being dried, is remarkably
insensible to atmospheric changes. A
pile of fairly fine peat will shed the

severest an tinuous rainfalls

as successfully as a thatched roof, and
not be wetted deeper than a few inches.

in the same manner, when subj-

to the most favorable air-drying condi-

tions, the moisture content in the pile

does not alter below the outer layer

of two or three inches thickness. These
peculiarities may be due in part to the

compactness with which tine peat par-

tic!. •= lie together; but mainly would
appear to be derived from some inert

physical characteristic. Feat is a mark-
ed" non-conductor of heat. This all

serves to show that for quick air-dry-

ing peat must be finely broken up, and
to dry at all must be spread out in thin

layers.

On account of the intermittent and
insufficient application of the harrow-

ing method to date, it is not possible

to settle on what degree of efficiency

or success it may have on a large

scale. No other method is at present

available for bogs full of sticks or

roots, so that harrowing will probably

have to be resorted to until a mechan-

ical digger shall have been designed to

work on bogs containing these obstruc-

tions.

Other Peat Works

At the Rondeau bog the waters

drained off towards the close of the sea-

son by the gradual fall in the lake level,

but too late to allow of resuming man-
ufacturing operations. Next season it

is proposed to throw up dikes of the

peat itself on the ex:> - - i of the

area under treatment, and then, if ne-

cessary, to pump out and start work

again, A dike or bank of peat is said

to be about as impervious to water as
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clay, which makes diking a very simple
operation.

Since the fire at the Urunner works,
in which meat of the buildings and plant
were destroyed or damaged, practically

nothing has been done. The company
have not yet decided on a future policy.

At ricton there is a large peat bog
which, during the past year, was made
the basis of an attempt to start a peat
fuel industry. Mr. A. A. Dickson erect-

ed a plant in which a new horizontal

open-tube briquetting press and a new
dryer, both after his own design, were
installed. Details of the test runs have
not Ik- en obtainable, and no examination
could at the time be made; but from
Mr. Dickson's plans of the dryer,

the principle of operation of that ma-
chine is to take the peat wet from the
bog, place it in a cylindrical steam-
jacketed chamber, and there, by agita-

tion and the heat from the steam, to
ici luce the water to the desired con-
tent. Further work will be done with
the plant at the same place this sea-

son, according to Mr. Dickson, this time
by and at the expense of the Toronto
Peat Fuel Company, with Mr. Dickson
as superintendent.

The Milne Gatherer

Two new peat machines, both of ori-

ginal design, have been under develop-
ment by Mr. J. J. Milne of Toronto for

& year or so past. They consist of a
peat harrower and gatherer, or collector,

and a briquetting press. Although no
teste on a commercial scale have yet
been made by either, they both deserve
a short, mention nere. The peat gather-
er consists of a carriage on wheels
to run on rails, from one side of which
an arm thirty feet or more in length
projects, almost entirely suspended by
wires rrom the top of the carriage.
This arm consists of a sheet-iron pipe
twelve inches in diameter, with a flex-

ible joint at the carriage end, by
means of which it can swing from its

first position at right angles to the car
and track through 90 degrees back to
the side of the track. The outer end
of the pipe turns down sharply, at the
same time expanding to a rectangular
opening or mouth 3 inches by 3(i

inches in cross-section, which is

protected by curved lips and kept at the
required distance of about one-half inch
from the surface of the ground or peat
bog by flexibly affixed runners on either
side. Two electric motors are installed
on the carriage, one propelling the
whole apparatus forward or backward,
and the other driving a large fan con-

nected with the collector arm or suc-

tion pipe. When in operation the car-

riage will travel along at the desired
speed, sliding the runners and arm over
the ground and by means of the ex-
haust Ian suck up the loose particles
of peat and discharge them from the
outlet pipe into an attached tender car.
This car must necessarily have some
such covering as canvas, to allow the
la rye volume of air to pass out while
at the same time retaining the peat.
Such a car has not yet been built, and
possibly difficulty may be encounter-
ed in separating the air from the peat,
since a large amount of the latter will

be composed of dust, which may clog
the apertures of the cloth sieve. Pow-
er is taken by trolley from wires
above the track. After the machine has
travelled the length of the track and
sucked up the air-dried peat from a
strip 3b' inches wide (the width of the
collector lip or mouth) the arm is mov-
ed back until the mouth is in position

to traverse the adjoining 3G inches.

The position of the mouth at right
angles to the line of travel is main-
tained by means of two parallel motion
rods and a flexible joint at the top of

the diverging mouthpiece. The suction
pull exerted by the fan is very strong,

but amenable to adjustment. This ma-
chine is full size. It is thought that
the length of the arm might be increas-

ed with advantage to forty feet or
so, thus enlarging the area or strip of

bog covered by the machine. Also an-

other or second arm might be project-

ed from the other side, the one to coun-
terbalance the other.

The method of loosening the surface
of the bog for air-drying, preparatory
to collecting, will be by harrowing.
Directly behind the mouthpiece of the
suction pipe a harrow of the same
width as the mouthpiece will be at-

tached to and drawn by the machine,
in this way loosening another layer of

peat immediately after the first has
been removed. By this machine, there-

fore, the intention is to accomplish the

several field operations at one time.

The Milne Press

The Milne briquetting press which, to-

gether with the above peat collector, has
been set up at the home of Mr. Milne,

near Markham is a reduced working
model, turning out a peat briquette of

about one-eighth the weight of the pro-

posed block. The principle of the ma-
chine consists in revolving against one
another two steel disc or cog wheels
whose width is that of the desired peat
briquette, say 2ys inches and out of

the periphery of each of which semi-

cylindrical "compression cavities" are
milled of the same diameter as that of
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ed briquet I •. Except for the

shape of tootb and cavity the wheels

are the Bame as ordinary

wheels. J in- tooth of one wheel cornea

opposite the cavity of the other, enter-

ing into it one-eighth of an inch. On
cither 9ide "i these two compression
\\ i Is where they meet or interlock

(without touching, a fraction of an inch

clearage being a lowed), a steel band
composed of a number oi thin hands for

greater flexibility, i- held tight and ilat

against the wheels for a sufficient height
both above and below the point of in-

terlocking, where the compression takes

to guide the stream of peat

dust into the cai itiea of the wheels,

to form the end- to the peat

blocks by enclosing the compression
cavities, and to hold the c pressed
blocks below long enough to free them
; herefrom. 'I he peat is fed by
hopper from above and immediate-
ly compressed by the tooth of one

wheel into a cavity of the other.

The side bands move with the coinpivs-

sion wheel- by contact with them.
When the correct feed i- maintained a

very solid, dense block of peat results

having a semi-cylindrical form. There
is a slight frictional motion on all the

faces oi the briquette which gives some-
what ot a polish and hardness to the
surface of the blocks.

Mr. Milne states that an order has

been received from a firm in Indiana for

one of each of these machines, and that

lie hopes to have the same built and in-

stalled for operation there this coming
season. Until then, or until they have
been put in commercial operation else-

where, it will not be possible to ex-

press an opinion one way or other as

to what BUCcess may be expected with
the press. The model works well', but
with all BUCh machine- the test of time.

that is of continuous operation on a
commercial scale, i- the only one which
really counts.

The Industry in Europe

in Norway great interest is now
being taken in the peat fuel industry

and as it is still in the initial or investi-

gation stage there just as it is here, the
information acquired in that country is

naturally of value in Ontario. Not only
in .Norway, hut in every other European
country where peat forms an article of

commerce, the steady progress of the
industries arising out of its various
utilizations is the raison d' etre of an
Association which employs one or more
peat engineers and a regular office staff,

and possibly maintains and operates
laboratories for the chemical examina-
tion of peat and it- products, with t lie

3M

gathering and disseminating in-

formation of \ alue. I liesc Ass<

all receive Government aid in one form
or other, which enables them to peri-

odically publish fur free distribution re-

port- of their work with all data and
advice for the aid of persons alr<

or about to enter i: I

manufacture oi peat product-.

Much of this work doc not j

interest us in Ontario since i

countries practically the only peat fuel

manufactured 1- tin- so-called •'machine-
peat, which. litaining too
much water :.'"> to 30 per cent

bulky for general competition with
either hard or soft coal. Briquetting
lor a product -miliar to thai of OUT
own plant- ha- been tried at only two
or three places in Europe. In addition,
tiie fact that bj removing the 1 1 » .

.
— or

peat mi the marsh or bog good farm
land may be reclaimed i- ju-t as im-

portant, if not more bo, in those coun-

tries, where agricultural lands are scarce

and of national value, as the utilization

of the peat itself. A few acres of farm
land more or less in this country do not

signify much, where the u: occupied areas
ars as yet. so great. But apart from these
differences, the Norwegians require to

know a- much about the peculiarities of

peat and how to best go about its manu-
facture into fuel as we do.

From the report of progress of the
engineer to the Norwegian Marsh As-

sociation for the year 1903 several ex-

tract- are here given. The first re-

quisite to success in any undertaking to

manufacture peat fuel is a suitable bog.

lln- ha- not yet been fully realized in

Ontario. In Norway, where bogs are
plentiful, those which cannot be drained
are not worked, although in other coun-
tries, Denmark and Russia for instance,

such submerged bogs are now turning
out a large amount of machine-peat fuel

every year. it may be necessary in

tune to make use of our own submerged
bogs, but in that event the probability

i- that the required area will be cut.

off from the rest by dikes of the peat
itself, the water pumped out and the

bog then worked dry, as with a natural-

ly drained one.

The Bogs of Norway

The Norwegian rules require not only
that the bog must be systematically
sounded in order to closely estimate its

contents, but that sample- be taken from
the different layers and analysed for the
usual constituents of carbon, volatile

combustibles and ash. and a determina-
tion made of its calorific or heating

value. First class fuel should have no
more than 6 per cent, ash; 10 per cent.
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ash makes second-class, while 13 per

cent, is the limit allowable for all ordin-

ary purposes. The calorific value de-

pends on the degree to which the peat

in the bog has "ripened" or "matured,"

that is. become dense by elimination of

part of the gaseous constituents with an

increase in the carbon. The minimum
lor good fuel i- placed at 5,000 calories

per kilogram which is equivalent to

1,260 B.T.U., calculated on peat free of

water and ash.

A bog of not le33 than "i feet to 7

feet in depth is preferred. It should be

allowed to drain to the bottom for at

Least a year before commencing to dig.

and not 'until three years after does the

i, ig bee line -a Beiently dry to manufac-

ture machine-peat thereon at the normal

minimum cost. 'J he reason for this lies

probably in the necessity in most i -
-

of spreading the cut or excavated peat

on the surface of the bog for air drying.

when the dryer the bog the more rapidly

will the moisture evaporate from the

incumbent peat. The practice in Ontario

in air-drying is also to spread the peat

over tlie* surface of the bog. but in a

fine granular condition instead of in

-. so that the same time may be

required here to attain the minimum
cost. If the upper stratum of live or

light moss i~ not to be made use of. time

may be saved by burning off the top to

the' dense peat underneath into which

the tire will not penetrate. By this

means an excellent lerel and dense sur-

face is obtained on which to begin the

held operations of digging or excavat-

ing and spreading.

lhe higher the bog relative to the

surrounding country and the freer it

stands from any fringe of bordering trees

the greater will be the sweep of wind

across the drying fields. Wind is by far

the most important factor in the air-

clrying process.

In European countries bogs must be

reasonably clear of roots and sunken

timber, even though their method of

raising the peat is by hand with the

spade. \\ hli us. as before mentioned,

unless snags arc almost entirely absent

the mechanical excavator as now made
cannot operate.

Besides t'he above properties of a

suitable bog there are no doubt others

which enter into its practical utiliza-

tion to an important degree, but which

only the experienced manufacturer can

fully appreciate. On the other hand, no

expert would be justified in passing an

opinion on the value of any bog until he

has before him the results of the an-

alytical determinations. The quality of

peat cannot be judged by the eye.

Swedish Tests

During the past year numerous tests

were made in the locomotive engines

on the Government railroads in Swe-
den using peat for fuel, then peat
and English coal mixed, and lastly peat.

coal and lignite briquettes mixed, with
results which showed that except for

its bulkiness peat could" be fired in the
engines with as good results as coal and
without much more trouble or labor,

but that when mixed with coal, or coal

and lignite briquettes, its relative bulk
was advantageously reduced, and at the

same time a fire superior in calorific

value to either of the fuels alone was
produced. In convenient situations, it

was therefore the instructions of the

Uovernment that peat be bought for

railroad use as above and for heating all

the railroad buildings, stations, etc.

lhe English coal used cost in Sweden
$4.32 per ton, and the peat $2.56 per

ton. This of course was machine-peat.

Peat Meal
the other most important utilization

a moss and peat in European coun-
tries is for the manufacture oi "peat-

meal." Suitable material for this con-

of the live moss or that just re-

cently dead and not yet greatiy decom-
posed. This when dried and pulverized

will absorb ami retain liquids in greater
quantity and more readily than any
other plant growth, and it is on account
of this property that it is manufactured
and sold as peat meal.

It is usual where the bog is composed
of such moss on top and good fuel peat

in the lower strata, to manufacture first

peat-meal or moss-litter, and then peat
fuel. The largest peat-meal Avorks in

Europe are located on an extensive

marsh at Helenaveen, Holland, and be-

long to the Griendtveen Moss Litter

Company, where 150,000 tons of peat-

meal are turned out yearly. The factory

employs 100 men all the year round,

and during the summer months an ad-

ditional 500 cutting and harvesting the

peat from an area of about 12.0U0 acres

per annum. The meal is marketed all

over Europe, and even in America.

Ihere are factories in Norway and
Sweden and other European countries,

but all of considerably smaller capacity,

lhe process of manufacture consists of

cutting out the peat by hand with

spades in thin layers, spreading these

on the surface of other parts of the

bog to air-dry sufficiently to allow of

its being handled, and then stacking the

bricks in covered racks through which

the wind may blow, and complete the

air-drying operation. Containing now
about' 25 per cent, of moisture the peat

is taken into the factory, finely pulver-
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ized to pass about one-eighth inch mesh,
and then completely dried bj mechanical
means into the finished peat-meal of

commi :

i he chief use of the meal 1-
I

tary purposes, where it is particularly

valuable in absorbing and secreting

liquids and odors and as a medium to
tacuitate tneir subsequent transporta-

tion. Not only does all litter used in

Btablea and cow aheda consist of this

peat-meal but whole towns depend on it

in their sanitary arrangements where,
a- is common e lough in many Nor-

n and Swedish centres, the modern
household water facilities are rare.

When saturated in these uses it be<

a most valuable fertilizer, and i- Bold or

disposed of for use in the cultivation of

land. As an indication of its value butii

in sanitation and a- a manure it may
i arked that it has been determined

careful observation that when used
inter in tii it-meal will

gather for each full-grown animal as

much as 31 lb. more \ er year of the
more easily soluble ammonium
than straw litter will.

Forty comparative tests were made
of the fertilizing strength of these two
manures, peat-meal an 1 straw, by which
it was found that land cultivated with

the former produced per acre C60 lb.

more "i potatoes than that cultivated
with tin- latter, and this at the •

outlay of only 60 cents, which is the

cost per acre of fertilizing with the

peat-meal manure.

' >t tli'- "ther important uses of peat-

meal one consists "i mixing it with
molasses in the proportion of 7"

to 80 per cent, of the latter to 20 or 30
per cent, peat-meal for a fodder for cat-

tle. The meal dilutes and preserves the
molasses without however in any way
adding to its nutritive value, and makes
handling and transportation easy. The
German- and Austrians use the food
for their live stock quite extensively.

Experimental lots have l>een made in

Ontario of first-class quality, and if a

market were worked up here it- manu-
facture might become imp >rtant.

Peat Board and Paper

In several of those European coun-
tries where peat and its products have
become articles of commerce, the
ot peat-meal in the manufacture of

paper and board is attaining consider-
able proportions on account of its

cheapness and suitability. This value of
peat moss or meal ha? not been over-
looked in Ontario; it is even possible
that before the pre-ent year is out we
shall have one factory in operation pre-
paring the peat pulp. The only suitable

variety of moss seems to be sphagnum,
on account of it- length ami strength of

libre, and it occurs in abundant
I g 1 quality in this country.

During several years past experiments
have from time to time been carried on
in Ontario with the view of utilizing

the above purposes, but not
until lust fall has any intention of fol-

lowing up the trials by operation on a
commercial scale been shown. A part}
of men interested in the paper business
were at that time investigating plants
and

;

- ith here and abroad, and
finally purchased the Canadian rights to

the patents on a mechanical process

vented in Austria for making from p. -at

iu« •-- an article known r and
allied trade- as "haif-stuf! ," without the

- of chemicals or boiling. One of the
Austrian machines was brought over and
set up at !'• ar a suitab

belonging to th< -

runs of several days' duration made
in which a quantity of "half-stufl

'

was produced. T his wa- afterwards
-illy converted into pulp board ami

leather board of good quality on the

ordinary machines at another p'ace.

The patent holders and other- have
since formed themselves into The Peat
Hoard Company, Limited, capitalized at

$2260,000 in shat . and
with head ollice at Toronto. According
to its - tin- company has pur-

chased three machine- with a

capacity oi 30 tons of half-stuff pec day.
Ihe estimated cost of the plant i- $75,-

000.. and it is proposed to erect it on a

bog at Cannington, near the southeast
side of lake Simcoe.

This half-stuff 1- to he used b\ the

company in making paper, carl board,

leather board. mill board, libre

board, etc.. to take the place

of pulp made from straw, wood
or other materials. The original plant

using this process was erected about two
years ago at Admont, Austria, where ac-

cording to the prospectus of The Peat
Board Company, it has continued in

profitable operation since, finding a

ready market for the product. The
cost of manufacturing this peat board
at that place- i< given a- $9.00 per ton.

In this country it will, it is thought,
- it least $12.50 per ton. which is

just about one half the present market
price of straw board, and one third that
ot wood board. The quality of peat
board made by this process i- -aid for

many purposes to be superior to that

made from straw pulp and equal to that

made from wood pulp. It i- quite odor-

less, a valuable property where used for

packing and shipping provisions.

The new plant will, according to the

present intentions of the company, be

erected for operation this season.



3o Bureau of Mines No. 5

Mining Lands Disposed Of

There were sold and patented under
the provisions of the Mines Act in 1903

(5.437 acres, as compared with 3,985

acres in 1902, the purchase money re-

ceived by the Department of I rown
Lands being $15,123.89 as against

$8,202.52 the previous year. The area

of lands leased under the said Act was
also greater than in 1902, being 33,427

acres as compared with 25,549 acres,

Sales

Leases

Number of

Rainy River..
Thunder Bay.
Algoma
Elsewhere. . .

.

Total

9 26;

1,42;

9 78!

9,262 mi

1,342 76

9,624 35

J.427 33 177 61

District.
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States, chiefly amoi ignorant

of minii profits. In

asca particu

tacked, such as clergymen or
;

employees, \\ 1 1 1 < - < calling affords i i l r i .

outlet for the speculative spirit, and
.

> emallnese of

urge them to tak. this sure

method "i" doubling or treblii _

bio long - : ti ins not

authorized to d < so by license from the

Lieutenant-Governor in Council do oot

seek to -i-ll their stock in Ontai
1

reach them, <>r to protect the people of

a foreign country. Neverthe
operations <>t such concerns t<-ii<l to in-

jure the mining bs- - an ! to

make it more difficult to pi

for hon< -

porat -1

an.l lie

four for oil ai

lion, t!

gold, f
and one each for coal, iron and nickel,

molybdenum, si and eop-

per, and -

cellaneous or undeclared in th.-ir ob-

Following is a list (1) of the joint

impanies incorporated under the

provisions of the law- ,.f Ontario during

the past year, and I ign

companies licensed to carry on bus

Mining Companies Incorporated 1903

Name '•: (

Belleville Portland <
'••

Blenheim and Harwich I >il Co w a'iv Limit<
i

Imperial Peat Company. Li nited
.iiiri] Mine. Limite 1

National Iron and Nickel Corporation, Limit)
New York and Lake Erie < »i! and Gaa Company, Lim-

ited
North Shore Copper an I Smelting Company. Limited
Standard < 'emeni < !ompany, Limited

rid Cement Company, Limited
Toronto-Hamill ement, Limited
Toronto Peat Fuel Company, Limited
William- Iron M:ii.- Company. Limited
The Belmore Bay Gold Mining Company. Limited ...

•Tin- Bussman-Gray Molybdenum Mining and Redac-
tion Company of < tntario, Limited.

ip Bay Mining Company, Limited
The Colonial Oil Company, Limited
Tin- Coronation Gold Mining Company, Limit
The Crowland Natural Gaa Company. Limite
The Damascus Gold Mining Company, Limit'
The Kri.- 1 »il Company. Limite I

Tin- Grimsthorpe Mining Company, Limited
Tli-- Hanover Portland Cement Company, Limited.
The Hermina Mining Company, Limited
The Horse Shoe Quarry Company, Limit*
The Hutton Mining Compan; I

The Internationa] Iron Mining Company. Limite! ...

Tin- Iron and Steel Company of Canada, Lim
The Kinsr Edward Oil Company. Limited
The Kipp Oil Company, Limited
Th.- Loon Lake Iron Company, Limi .- 1

The Lucinda Gold Mining Company, Limite
The Manitonlin Portland Cement C >mpany. Limited.
The Peninsular Oil and Gas Company, Limiti
The Shakespeare Gold Mining Company, Limi ei
•Th • star of th< ' ning and Mil: i

pany, Limited
The Sultana Gold Mine Limit rj

The Temiscaming and Hudson Bav Mining Company.
Limiti ...

The Vera Mining Company, Limit -d

The \Vai.ri<-ld Mica < Company, Limited
The Watanford Oil and Gas WeB onoany L
The Wester* Ontario Portland I ny. Lim-

ited

1-1 January. 1903 Blenheim
:n> January ... Toronto

Guelph
10 June Bruce Mines
30 January .

- - "
•_»1 January .... Toronto

» .Tune Windsor
21 April Toronto

. ,rv .... Toronto ..

28 April St. M-.ry's
1^ Julv Toronto
_ - ronto

- -

4 March ... S. S. Marii

31 Julv

H February .

4 No\
13 >"

'i

ruber
b ....

17 Jane
ruary .

it January . .

ber....
- -

- -

io Jane
Jl Aug -

-
-

l-i July

27 Mas

2-J July
-•

-

iber. lftri

ry

F..rt Erie.
-

London

-

irg

St. Thoma.-
Toronto

- -

-

- -

Port Arthur
Belleville
London
Chatham
- -

- - rie

Windsor
Chatham
Shakespeare Tp -

1.000.0CO

ikeard
- - rie 1.000.000
Ottawa

1 60.000

'
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Licensed Mining; Companies

Name of Company. Capital.

(,.1,1 standard Minin.tr Company
Great Northern oil and Gas Company
International Asbestos Coin],any
Long Lake Gold Mining Company
North, -in Development Company
Provident Mining Company
Vermilion Bay Mines Company
The Belmont Gold Mine. Limited
I'll

i Kai.de Conner Com].any
The Eagle Lake Cold Minintr Company
The International Gold and Copper Company, Lim-

ited

The Mikado Gold Mining Company, Limited

26 Di cember, 1902

30 April. 1903 ...

21 April
31 July
28 August
31 August
10 June
9 Oi tober

17 June
23 September ....

16 January
6 November

Aberdeen, S. Dakota.. $1,000,000

Chicago, 111 'J. ,000

New York City 50,000

Manchester, Eng
Phoenix, Arizona, . -1 25

Phoenix, Arizona .... 1,000,000

Wilmington, Delaw'r* 1, ,000

Hebburn-on-Tyne.... £80,000

Saull Ste. Marie. Micl
Phoenix, Arizona .... 2,000,000

Phoenix, Arizona .... 3,000,000
London. Eng 645,000

Mining Accidents

In 1903 the number of mining acci-

dents reported to the Bureau of .Mines

was 18, involving 23 men and causing 7

deaths. Except in the number of fatali-

ties, which is somewhat smaller, there

is but little from the record of

the previous year. On account,

however, of the neglect of some of the

mine operators to report all accidents,

both slight or serious as well as fatal,

these figures have not as definite a

value as is desirable in ind'eating the safe

operation of the mines. Not so much
improvement is noticeable at the large

mining camps as at the small isolated

mines, since at the former comparative-

ly little carelessness is tolerated at any
time. At the latter the Inspectors hud
that as a rule it is only necessary to

draw attention to any undesirable prac-

tices, and at the same time to the

requirements of the Alines Act, to

have the changes made. In this

way the Jaw is becoming better under-

stood and more generally observed in

principle as well as letter throughout

the Province.

There still appears to be some misap-

prehension with regard to the provisions

of the law when accidents occur. Full

instructions will be found in the Alines

Act, K. S. O. 1897, consolidated form,

section 82. These are to the effect that

when loss of life or serious per-

sonal injury to any person employed in

or about a mine occurs by reason of

any accident whatever, the owner or

agent of the mine shall within the

next twenty-four hours send written

notice of the same to the Direc-

tor of the Bureau of Mines, and in

the case of a fatal accident to the In-

spector of Alines as well. The Bureau
makes a practice of then requiring sub-

sequent reports from time to time until

the injured person has completely re-

covered, or otherwise.

Should the accident lie fatal it is ad-

visable to notify the coroner immedi-

ately and have an inquest held, even
though it appears clear that no blame
can be attached to any one but the vic-

tim himself, for the protection of

the mine owners or operators as well

as for the elucidation of th.3 fa t-, which
is always easier at the time than later

Canadian Copper Company

At the Canadian Copper Company's
works at Copper Cliff, eight accidents

occurred during the year, of which only
one proved fatal. In this one James A.

Hodgins was on Thursday, loth Janu-
ary 1903, at 1.15 p.m., run over by a

yard engine, and two days later died

from the effects of his injuries and the

subsequent amputation of his leg below
the knee. He was employed as coupler

in the train crew, and when placing

some coke cars over the bins back of

the smelter stepped off the rear of

the engine tender to effect the coupling.

At this point the tracks run over a
short length of open trestle and the ties

having become covered with ice Hodgins
slipped through ami the wheels of the

tender passed over one leg which lay

across the rail. The crew removed him
to the doctor's office; later he was
taken to St. Joseph's hospital in Sud-

bury where his leg was amputated, and
his "death took place the following day.

Dr. R. B. Struthers, coroner, held an

inquest before a jury who rendered a

verdict to the effect that no blame was
attached to the train hands, but that

the road where the accident took place

was not in a lit condition for the train

men to work on in safety, and they

recommended it to be put in proper con-

dition without delay. These trainmen

were provided with a platform on the

rear of the engine tender from which to

do the coupling, so that had deceased

stopped to consider he need not and

probab'y woud not have left the engine.
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j in- remaining seven mi-haps were

more or Less serious. On 23rd Jan-

uary Walter Creighton was thrown from

an engine, paralyzing his arm for about

[our month*.

On -"'tli January Peter Mar-hall had
in- band crushed in a gear wheel at the

Ureignton mine rock bouse, disabling

tin- member for nearly six months.
On L8th February tiusta Nasi had liis

arm and leg burned at the west smel-

ter bj a slag explosion, from which be

did Dot recoi er unl il August.

On 18th May Jacob Kallio went down
No. 2 mine in the >kip, which practice

i- -t rictlj forbidden by the Mines Act,

and bad his leg broken. This laid him

up until January . 1904.

(hi 30th June while working al the
eie.t mn of the new smelter plant

James Morrison was struck l>y a tail-

in.} derrick and had arm. rib and collar-

bone broken, from which injuries he

did not recover until January 1904.

< >n loth September Jia-il Ferari had
hi- leg crushed by a car of rock dump-
ing on him while working at the new
plant. It was necessary to amputate

. and this has kept him in the

I up to the present time (March,

1904).

On 14th October John Jokinen's leg

was fractured at the Copper Cliff mine
rock house, and as a result be was laid

up until Februarj 1904.

Victoria Mine
.V minor accident was reported from

the Victoria mine by which on 25tb
.March at 3.00 p.m. while working in the

smelter. Napoleon St. Jean was severely

burned by a discharge of matte \ i

one of the converters His head, back
and heel- suffered considerably. He
Was placed in charge Of the mine doctor.

Elizabeth Mine
The Elizabeth mine, the property of

the Anglo-Canadian Gold Estates, Lim-

ited, was the scene of an accident which
fortunately did not prove very serious.

On 19th April at ."> a.m. tw < machine
runners, John Oleson and James Mur-
doch, were loading their drill hoh- pre-

paratory to blasting. Oleson being
farther in the drift started lighting his

fuses first. Murdoch had in turn lit

three out of his four fuse-, but had dif-

ficulty in starting the fourth, and
stayed so long that one of I I

(marges exploded close beside him with-
out, however, injuring him. Before he

reached the shaft, only 10 feet away, a

second one of 01eson"s went off and the

flying rock cut his le^s rather severely

in places. He also suffered severe con-

tusions and bruises. Medical aid was
summoned from Port Arthur by wire
and Murdoch, the only one hurt, put in

a good way to quick recovery, lie was
• •;,. later repoi led well again.

Helen Mine
At the Helen mine, Miehip!coton Min-

ing Division, three accidents were re

ported during the yeai by the mines
manager of the Lake Superior Power
Company, and all were caused in the
.same way. namely bj rock becoming

I from the open pit walls and
rolling down on the trammers working
on the door below. Although the com-
pany Btates that the pit walls were
scaled everj daj to remove anj loose
or dangerous rock, it seems I

greater care in the work, or else ah
i

tered system of mining by which the
danger and the miner- are somewhat
farther removed from each other, might
he instituted. In all open mi
such changeable weather conditions as
exist in Ontario. It is not inva iab'y pos-

sible i-' make perfectly safe and sound
such rock walls, especially where these
are badlj fractured, and the onh safe

alternative i- to keep the workmen
away from the walls.

1 lie lir-t mishap occurred on 7th

April to two trammers Toni Frikovitch
and Fred Meaiten, who were struck by

rolling down from above.
The heads and bodies of both wen- badly
bruised, but after three months1 care in

the hospital and elsewhere thei

cry was complete.
i he nexl accident happened on the

27th of the same month by winch J. Ver-
rault was fatally injured. In this case

also the deceased was a trammer work-
ing on the pit Boor when a mass of

rock of some 150 pounds weight be-

came dislodged from the pit wall and
rolled down the steep incline. All the

other trammers L">t out of its way, but
Verreault apparently became too con-

fused t" move and was -truck on the

head ami almosl instantly killed.

In the third accident <<u 30th June. I'.

I'leliellcnl'e while 111 the open pit W .15

struck "ii the head by another piece of

rock falling from the side of the wall

and severely injured. He was removed
to the hospital ami at later repori was
progressing ta\ orably.

Big Master Mine

At the Big Master mine, Manitou
lake region, at 10 a.m. on 20th August
wile c.f the miners, Albert Jolnson, while
working underground was fatally in-

jured. He formed one of the machine
crew- stoping between the first and
second levels. His partner climbed to

a stope platform a short distance above,
and in the act dislodged a home-made
wooden bucket or box used for lowering
steel, which struck deceased on the
head, causing fracture of the skull.
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Johnson died from the effects of the

injury five hours later. It is difficult

to attach the blame to any one; the

miners were probably themselves care-

less as to how they placed the box on

the platform, and on this occasion left

it too near the edge where a slight jar

would knock it off. An inquest was not

considered necessary by the coroner at

\\ abigoon.

Loon Lake Mine
The most inexcusable calamity of the

year occurred at the Loon lake iron

mine near Wilde, Algoma Centra! rail-

way, on 14th September at 11.30 a.m.

by which two miners,. William Pelkonen
and Peter Thompson, lost their lives.

Tiny formed part of the day shift sink-

ing a vertical shaft which had then
reached a depth of about 160 feet with
a cross-section of approximately 6 by 10

feet. Beyond a short collar and one

length of ladder therein no tim-

bers of any kind had been placed in the

shaft, although the management state

that a string of hanging ladders was oc-

casionally suspended to the bottom from
the top, or -from the tunnel connection

at 70 feet depth, and was in place at
the time of the accident. It appeared,
howrever, to have been the usual prac-

tice to enter or leave the working by
the bucket alone, and one may surmise

that no active opposition to this was
ottered by the manager or the shaft

contractor foreman, since notices forbid-

ding same, in accordance with the re-

quirements of the Mines Act, were not
posted, and the shaft was not properly
timbered so that the men could safely

travel otherwise. A length of even 100

leet of hanging ladders in a vertical

shaft is much too great when affording
the only means of ingress and egress.

Such ladders are merely temporary ar-

rangements at best, to bridge the neces-

sary drop of 30 or 40 feet from the 1

timbers to sinking operations in the

shait bottom. The timbering should
follow down with the sinking at about
this safe height above blasting opera-

tions at the bottom of the shaft.

When examined later by Inspector

Carter, the hoist and connected
apparatus such as rope, sheaves
and derrick worked satisfactorily.

On the occasion of the accident
the two deceased took their places

on the bucket and then signalled to the
hoist man down the hill. He started to

lower the bucket which was now sus-

pended in the shaft mouth. With the
brake off the rope did not however pay
out and the hoistman without first set-

ting the brake again ran around in

front, caught hold of the hoist rope and
shook it to start the bucket. This he

did so effectually that the rope went

out with a jerk, threw him down, and
before he could recover ami jump to his

feet tlie bucket and men had dropped
to the bottom of the shaft. Both men
were found dead in the bucket, having
apparently been killed instantly.

A coroner's inquest was held on the

day following, the jury bringing in a

verdict to the effect that "the said Win.
Felkonen and Peter Thompson met their

deaths through the neglect of the Loon
Lake Mining Company in allowing the

men to descend in a bucket contrary to

the law."

Belmont Mine
The Belmont gold mine was the

scene of two accidents during the year.

In the first on 2Gth May four miners,
L. Yeomans, T. Cody, A. Lyman, and
H. Reid, were leaving the mine by JNo.

3 shaft about 6 a.m. at the end of their

shift. They had been working in the

bottom of the shaft in the sink below
the 400-foot level, and had climbed the

ladder to the 300-foot level, there getting
on the skip on the west track to ride

to the top. This they knew was in di-

rect disobedience to the rules and regu-

lations duly posted in the shaft-houses,
prohibiting riding in the skip under pen-
alty of fine and dismissal. This penalty
had on several former occasions been
enforced. When at about the 200-

foot level something went wrong with
the hoist and the skip dropped back to

about 40 feet below the 300-foot level

before the brake caught it again. On
striking the chain p'aced across the 300-

foot level where it usually stood, it

rolled over to the east track, throwing
out all but Reid, who managed to hang
on, and as a result came out but slightly

injured. Yeomans dropped into the sink,

and Cody and Lyman into the east
skip which was standing somewhere near
the 400-foot level. The four were
quickly brought to the surface and plac-

ed under the doctor's care; but Yeo-
mans died during the night. Cody and
Lyman, though badly bruised about the
head and arms, had no bones broken
and gradually recovered, while Reid was
not much the worse for his shaking up.

The coroner was notified and held an
inquest, the depositions to the above ef-

fect being placed on record.

The second mishap occurred on 24th
October whereby a young man named
W. Darcy was seriously injured in No.
10 incline shaft. The kibble in descend-

ing dislodged a piece of rock from one
of the wall plates where apparently it

had fallen out of a loaded bucket. The
rock rolled down and struck Darey on
the back of the head, cutting him badly.

However after a month or so he com-
pletely recovered and went to work
again.
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Government Diamond Drills

The two diamond drills owned by the
Government were in active demand and
steady operation during the year.
The larger or "C" drill, capable of bor-

ing to a depth of 1,200 or 1,500 feet, had
been in the service of one company from
February 1902 until September 1903,

and after that worked for another party
to the close of the year. The smaller
or "S" drill, with a capacity of about
500 feet depth, served on the other hand
a large number of property owners on a
variety of mining prospects. Both drills

were manufactured by the Sullivan -Ma-

chinery Company of Chicago, the larger
boring a core an inch and an eighth in

diameter, and the smaller a core fifteen-

sixteenths of an inch in diameter. The
operations of both are under the direct

supervision of the Bureau of Mines
through the drill managers, who are ap-

pointed by this Department. E. K.
Koche is manager of the "C" drilling

plant, and W. \V. Koche of the "S" dril-

ling plant.

the original regulation under which
the Bureau of Mines bears 35 per cent.

of the cost of operating the Govern-
ment diamond drills on the property of

parties procuring the services of the

same expired on olst December 1903, but
has been extended for a further period
of two years, namely, until 31st De-
cember 1905. Ihe cost of operation be-

gins at the date of ordering the drill

to proceed to any particular deposit and
ceases on the day it completes work
thereon. It includes all freight and
other charges for transporting the drill,

travelling expenses of the drill manager
and any other of his employees whom
it may be necessary to take with him,
and supplies for the plant, in addition
to the actual cost of the drilling after
the plant has been set up and put in

operation. As a general rule the un-
skilled labor, that is the men in addi-

tion to the drill manager and his two
drill runners, may be more cheaply ob-

tained from place to place as the drill

moves about.

A small pamphlet has been published
by the Bureau of Mines for the guid-
ance of any wishing to secure one of

the drills, which sets forth the "Rules
and Regulations for the Control and
Working of Diamond Drills." A copy
of this may be secured on application

to the Director.

A number of mining companies
throughout the Province have purchased
drilling plants of their own, preferring

to conduct exploration of their proper-

ties on their own account, among them
the Consolidated Lake Superior Com-

pany owning the Helen and Josep'hine
iron mines and the Gertrude and Elsie

nickel mines, the Canadian Copper Com-
pany owning nickel mines near Sudbury,
tlie Mond iS'ickel Company owning the
Victoria and other nickel mines, the
Ontario Graphite Company owning the
black Donald graphite mine, the Gen-
eial Electric Company owning numerous
mica mines, the Wiley Bros, of Port
Arthur and a number of others. Where
diamond drill exploration is likely to
be continuous, as is the case at most
of the above companies' mines, it pays
such operators to maintain their own
drilling outfits as part of the mining
plant. The Government drills were ob-

tained more for the purpose of aiding

the exploration of mining prospects or

for use in determining the value of an
ore body whether developed or not,

than for permanent work at any one
mine where drilling forms a part of the
legular mining operations.

The table given below summarizes the
boring operations completed since last

Report. It includes nearly two years'

work of the "C" drill and a year's work
of the "S" plant. The holes bored ag-

gregated a total length of 7,0l2y2 fe&t, a*
against 2,224 feet for the "C ' drill alone
during the season of 1902, the respective

total costs of the two periods being

ij>21,786.0/and $4,48,~.21, and the net costa

to the operators $14,273.83 and $2,910.70.

The most extended explorations with
the drills during the time included in

the table took place in eruptive
rocks, which are much harder on the
diamonds than most other formations.

The drilling by the "S" plant in 1902

was on the other hand chiefly in the
softer rocks, which largely explains

the greater cost per foot drilled,

$3.15, during the past season, as com-
pared with that during 1902, namely
$2.02, and the almost doubled cost per

foot of diamonds, namely SI cents as

against 44 cents.

The "C" Drill

In February 1902 the larger of the

two drills was placed at the service of

-Mr. J. M. Clark to explore for iron in

the vicinity of Steep Rock lake, Rainy
River district, Mr. R. H. Flaherty
being manager of the exploring party.

As to the geology of this area and the

probability of striking merchantable
bodies of soft ore (hematite) consider-

able has already been written (5), and
it will suffice to say here that the pros-

pects are considered good. Although

i.-.) Bur. Mines, Vol. XI. pp. 131-134, and
Vol. XII., t>D. 306-309.
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the drilling lias not yet proved the

existence of large bodies, hem.itite was
nevertheless found and in connection

with very extensive deposits of iron

pyrites of which the iron ore is

perhaps a secondary product by
alteration. The drill explored three

different locations, 804 X, ii">4 X,

and 857 X, and on these there

were bored respectively two holes with
a total length of 800 feet, two holes

with a total length of 716 feel and four

boles with a total length of 1,268%
feel : the eight boles aggregating a

length of 2,784% feet. The rocks drilled

were oi various kinds including

hornblende and chlorite schists, traps,

cherts and silicioua hands of consider-
able width carrying iron pyrites. On
account of their frequently fractured
nature a total length of 852% feet in

Bix of the boles had to be reamed out
and 2-inch casing inserted. The sur-

ia. . drift composed of clay and bould-

ers varied in depth from a few feet to

over 50 feet, and in three of the holes

3-inch standpipe had to be placed to an
_.i!<- length of 93 feet.

i be drill was retained by Mr. Fla-

herty until about the end of August
1903, having been in continuous opera-
tion for about 18 months. The total

cost of the work was $12,256.78, or

$4.40 per foot, and the net cost to the
opeiatm $8,080.79, or S2.90 per foot;

and the gross cost of the diamonds
amounted to $1.32 per foot drilled.

In September the drill was taken east

to explore for coal in Dufferin county
for Messrs. W. <:. Fisher. T. M. Brown
and R. Scott of Allistnn, Ont. The drill

was set up on the east half of lot 10

in the fourth concession of Mulmur
township, and one vertical hole

bored to a depth of 1,027 feet

through rocks of the Silurian sys-

tem consisting Of shale, sand-tone and
limestone, for the most part solid and
not difficult to drill. Trouble was, how-
ever, experienced in sinking the 70 feet

of 3-inch Btandpipe through the over-
lying mixture of sand, gravel and bould-
ers to bedrock. At 170 feet depth the

water was "lost," that is, disappeared in

a fissure in the rock, which necessitated
cementing the hole to the bottom and
re-boring to the above depth.

Otherwise the drilling progressed
smoothly and at reasonable cost. \i

a depth of 70S feet, at the Up of 12

feet of black shale probably belonging
to the Utiea formation, some gas was
struck, but this did not last. No coal

was found, as might have been expected
in these rocks, which are considerably
older than the Carboniferous formation-.
below which no coal of organic origin

has ever been found.

'the period of drilling extended from
30th September to 11th December, the
total cost of the work being pS I

01 ?2.38 per foot, and the net cost to
the operators $1,591.91, oi $1.55 per foot.

The gTOSS COSt of diamond- per foot

amounted to 57 cents.

The "S" Drill

the last operation of the smaller of

the two drills during 1902' was tor Mr.

John EL Smith at Port Colborneand ex-

tended into the month of February
1903. An account of this work was
given in last year's Report of the Bur-

eau of Mines. From Port Colborne the
drill was in March shipped to Sault Ste.

Marie, Out., and thence by the Algoma
Central Railway to the Superior mine
to explore the copper ore body on that

property for the Superior Copper Com-
pany of Sault Me. Marie, Ont. Already
a g 1 deal of mining had been accom-
plished from the six shafts on the cop-

per- bean m; deposit and the ore found
t.i consist of a matrix of quartz inter-

mixed with green trap carrying chalco-

pyrite. The vein traverses both the

trap and granite formations along the

contact of the two, and in these and
the oie body the drilling was done.

The drill bored 8 holes, one from the

bottom of No. 2 shaft and the rest from
points on the surface, the aggreg

length being 356 feet. The work covered
a period of about two month-, all drill-

ing .easing on 19th May. The gross cost

amounted to $1,753.10, or $4.92 per foot,

and the net cost to the operators to

$1,139.51, or $3.20 per foot, while the

gross cost of diamond- per foot was

$1.80.

The next point of operation was
on the north shore of Lake Huron
in the Indian Reserve and 10

miles northeast of Little Cur-
rent. Manitoulin Island, where
Messrs. Thomas < onion. Francis 'i I

Ion and John J. (onion of Little Current
wished to explore for iron ore. The drill

worked here from the latter part of

May until 15th June, less than a month
in all, the holes being bored at about
320 feet from the shore in quartzite and
trap rocks, a dike of the latter inter-

ig the former at this place. The
only indications of iron met with appear
to have consisted of fragments of the
ore in the drift boulders and an occa-

sional softer band of the quartzose rock
impregnated with hematite. The work
was, however, stopped before any de-

cisive information as to the possible oc-

currence of iron had been obtained.
Three holes were bored to a total length

of 207 feet at a cost of $745.37, or
$3.60 per foot, and a net cost to the
operators' of $484.49, or $2.34 per foot.
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The gross cost of diamonds per foot was
30 cents.

Messrs. Steinhoff and Gordon of Wal-
laceburg were the next applicants to re-

ceive the drill. They desired to explore
the country in the vicinity of the town
of Wallaceburg, county of Kent, for

coal. The rocks of this area belong to
the Devonian system and consist of

clay shales. The drill was in opera-"
tion here for about two months from
the first part of July until September,
boring 5 holes of an aggregate length of

1,529 feet through a variable depth of

surface clay to and through the shale

formation to the bottom where it over-

lies limestone.. In several of the holes

a seam or two of about T16 inch

thickness of coaly material was struck,

but nothing more. In most of the holes
standpiping had to be driven to bed-
rock, the depths ranging from 54 feet to

218 feet, and in this last extreme
length, 2-inch casing was also necessary
on account of the soft ground. This

work was considerably the cheapest
done by the drills during the year on
account of the soft rock and of the level

country which allowed of quickly and
cheaply shifting the drill plant from one
hole to another. The total cost amount-
ed to $1,290.32, or 84 cents per foot,

and the net cost to the operators to

$838.70, or 54 cents per foot, while, the

gross cost per foot for diamonds was
only 1 cent.

The drill next went to Parry Sound
district to explore for iron for Mr. J. B.

Miller of Parry Sound, on lot 29 in the

eighth concession of Foley township.

It remained in operation here for about
two months during September, October
and November, at a point where a vein

of magnetic iron outcrops and had pre-

viously been opened up by a 17-foot

shaft. The iron deposit lies in a for-

mation of gneiss and was found by the
borings to be lenticular and without suf-

ficient average width or continuity to
warrant further mining upon it. None
of the holes were very deep, the nine
aggregating a total length of 582 feet.

The total cost of the work was $1,595.11,

or $2.74 per foot, and the net cost

$1,036.82, or $1.78 per foot. The gross
cost of diamonds came to $1.02 per foot,

not too high considering the hard nature
of the rock drilled.

Immediately on completion of the
drilling in Foley the plant was shipped
to Bulk's Falls and thence hauled to

the Nickel Cliff mine on lot 17 in th«
eighth concession of Armour township.
Parry Sound district, the drilling to

be done here for C. F. Kenneweg of

Cumberland, Maryland. A short account
of the mine is given in the Eleventh lie-

port of the Bureau of Mines, page 28G,

at the time of writing which (1901) it

was being worked in an exploratory way
for a deposit of nickel-copper ore found
outcropping on the surface. The min-
eral occurred in a matrix of schist and
quartz which formed a lens or pocket
in a trap at a short distance from a

contact with gneiss. Three dia-

mond drill holes were bored through the

overflow of trap and into the underly-
ing gneiss, but without finding any more
ore. The rocks were rather badly frac-

tured, which necessitated occasional ce-

menting and which in one hole nearly
caused the loss of both the casing and
the drill bit by binding. However, the

cost of the work was quite reasonable.

The drilling lasted from the end of No-
vember 1903 until the middle of Febru-
ary 1904. The total cost amounted to

$1,096,31, or $3.21 per foot, and the net

cost to the operator to $1,101.61 or $2.00

per foot, while the gross cost of the'

diamonds per foot was 67 cents.
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Michipicoton Mining Division

By D. G. Boyd, Inspector

\\ hile the past year has been the

quietest as regards the taking out of

licenses and staking of claims in the

history of the Division since its incep-

tion in 1897, more actual mining work
has been done than ever before.

The Helen iron mine was shipping ore

steadily at the rate of 1,400 tons per

day, and the Grace gold mine was in

constant operation and producing bul-

lion until the disastrous break-up oc-

curred in the Lake Superior Power
Company, by winch both of the above
mines were owned and operated.

At the Siunrise gold mine a shaft was
sunk during the winter of 1902-03, to a

depth of 100 feet, and the results were
so promising that arrangements were
made to instal machinery and push the

work; the same results were obtained

at the Mariposa mine, where a shaft

was sunk 200 feet. At the Manxman
gold mine, the 10-stamp mill was com-
pleted, and several runs made with en-

couraging results.

Owing to the scarcity of business the

office at .Michipicoton River was not

opened until the 11th of July, and re-

mained open only until the 15th of Aug-
ust.

During the year 101 miner's licenses

were issued (including renewals), and
97 mining claims were registered. The
total amount of money received was
$2,051.50, being $1,010.00 for miners' li-

censes, $55.09 fees for transfer of

claims, $.;91.00 fees for additional claims,

and the balance, $295.50, fees for pat-

ents. These figures show a decrease of

$672.50 from the receipts of 1902.

Helen Iron Mine

The Helen iron mine was inspected

on 22nd July, when Mr. R. W.
Seelye was superintendent, formerly in

charge of the diamond drill work at

the Frances mine. Mr. Seelye had a

crew of 198 men, and was getting an

output of 1,400 tons of ore per 24 hours.

A new double-compartment vertical
shaft was sunk 1(38 feet, being 6 leer

by 14 feet inside the timbers. This
shaft will be used instead of the main
shaft, mentioned in last year's report
for hoisting the ore. On the second
level at the bottom of this shaft, 1,600

feet of drifting had been done in vari-

ous directions under the ore Dody.
The method of mining was the same

as in 1902, and most of the ore had been
milled down to the old first level.

No new machinery has been put in,

but the new powar nous- was completed
and all the machinery was installed in

it.

Mariposa Gold Mine

The Mariposa mine, consisting of

claims J D 1. J D 2, J D 3, J D 4, ag-

gregating about 120 acres, and situated
five miles east of Michipicoton river,

was inspected on 24th July. The pro-

perty is owned by the Mariposa Cold
Mining Company, Limited, with Lead of-

fice at S. S. Marie, Mich.

All of the work has been done on
•J D 1, formerly claim '"Mariposa" No
319, where there is an inclined shaft

208 feet deep, 8 feet by 12 feet

in section sunk to the west of the vein.

Ait the first level (100 feet deep) a

crosscut has been driven east a distance

of 36 feet, striking the vein at 24 feet,

and on the second level (200 feet deepi

a crosscut has been driven east 27 feet.

The shaft has a short collar, but be-

low this no timbers whatever. A con-

tinuous string of ladders extends to the

bottom, but is not kept in good shape,

many rungs being out. The men made
a practice of riding in the bucket. The

shaft is surmounted by an open head-

frame, and the hoisting is done by a

bucket on skids.

The engine house adjoining the shaft

contains a 60-h.p. locomotive type boil-

er, a 5-drill lngersoll-Sargent air-com-

pressor, a duplex-cylinder single drum
hoist, cvlinders S by 10 inches atid

40
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drum 4 feet by 4 feet, and ;i boiler feed
pump .\u. 2 Northey duplex. The shaft
is unwatered by a No. 5 Cameron sink-

ing pump.
At tin-- camp, which is situated about

one-quarter of a mile Bouthwest of the
-halt, the buildings consist of boarding
and bunk houses, office, storehouse,
-table, etc.

Instructions were left to commence
timbering the shaft immediately, to

make a partition between the two com-
partments, and a proper ladderway
with platforms, also t>> carry all down
to withm a safe distance of the blasting

operations, and to prohibit the men rid-

ing in the bucket.

Manxman Gold Mine

The .Manxman mine was visited on
7th August. At that date work was

ed owing to repairs being made
in the mill, which has been completed
and mad'- several run-, bit never did

natisfactory work. A few men were at

work getting out ore tor a mill test.

.\.> additional mining work b

done since the last report, a- enough
- in the dump to keeji tin' mill

running a considerable time. Mr.
i libson v, a- in charge.

Kitchi-Gammi Gold Mine

The Kitchi-Cammi Gold Mining Cora
pany, Limited, purchased the claims

formerly owned by Messrs. Murray and
Douglas and L. E. hum. situated near
the high falls on the Michipicoton
River, being number- .">77. 602, 625, 624,

680 and 681, and commenced new work.
An inclined shaft situated midway

between the -haft on the "Zagloba,"
No. '''"'-!. and the shaft on the "Con-
tinuity,'" No. .V.is. was sunk to a depth
of 110 feet and a drift started south
at 100 feet.

_\n "pen engine house was situated
at the shaft and contained a 27-h.p. up-

right Jenckes boiler, and a Jenckes du-
plex hoist, which were formerly on the

"Zagloba" claim.

Mr. \\ . .1. Douglas was in charge of

a crew of 7 men. Date of inspection,

7th August.

Grace Gold Mine

-Mr. T. X. Nissen, who had charge of

the development of this property from
the beginning, resigned his position in

Novembei 1902. At tin- tin.

spection, loth August, Mr. R. ll. Pater-
son, formerly of the Cordova mine, was
in charge, « ith a ci jw of 63 men, 30
ol whom were miners.

Underground work: first level, north,
Btoping a distance of 12} feet through
to the sun a

-
I level, north,

stoping a distance of 80 feet, 30 feet
- icond level, ling dis-

tance of 140 f< high, and 150
feet from -haft, a stope 3 I

high. Third level, north, 1ms ,,.,.,_ ,| n f r .

An additional boiler, 40-h.p. return
tubular, has been m-talled, also a o-

drill Ingersoll-Sargent air con;

merly in th<

bouse and the new one are bo:
led in the engine room in the mill buil 1-

ing and are driven by the mill
The air is piped to the mine in the 4
ineh pipe, formerly used for conveying
steam. The mill has been running
steadily since it was started.

Sunrise Mine

The contract for 100 feet mentioned
in la-i year"- report was comp
Mr. Tremblay, but owing to the in-

cline and location, it was abandoned,
and a new vertical shafl
which was 20 feet deep on the 13th
August. New buildings were bcin_r
erected and preparations made for
Betting up machinery, consisting of
a boiler, hoist, air-compressor a:id pump,
which were at thai time somewhere on
the road between the mine and Wawa.
Mr. W. A. Stowell was in charge.

Josephine Iron Mine

At the Josephine iron mine work on
the -halt wa- -topped, and diamond
drilling was commenced again under the
management of .Mr. K. \\ . Be

Nothing wa- being done at the Fran-
ces mine, and a- far as 1 could learn
nothing was going on at the Emily
gold mine. Dog Lake.

Appended is a list of licensees, giving
place of residence, number of license,
and number of claims (if any) register-
ed during the year. Where* not other-
wise indicated, the licensees are resi-

dent- of Ontario.
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Flint Lake gold mine and mill, 1908.

Milne Peal press, 6howing~die- or sprocket-wheel in which briquettes arc compressed.









Gold Standard mine : shaft buildings and rock dump.

Flint laki- gold mine, showing open cut.





Vein in Little Master gold mine, showing lenticular form characteristic of reins in Manitou region.

Combined gold mine, showing flat quartz vein overlain by trap.
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List o.
c Licensees- Conch

So. of License So. •>! <iMii

Nftiry. A Michipicoton River

Parks, 6. F Wawa
ivttit. R. " ~ Man'
Pononish. A u I

•"•
?

I»rat , \\ Michipicoton River

Preneveau G Missanabii

Michipicoton River

V •

Ripley I. v i Clan
Riplev. Mi 8. S. Marii

II Ottawa
Rothschild, H .

wawa
Rothschild. II. i. M
Rothschild, M. D " ....

B Albanj N V
I

- - Marie. Mich...
. ., w S. S. Marie

Mrs. T K W
Smith \ Michipicoton R

Standish. M ........ S. S Marie, Mich
suit. hi. E. S. B

Taylor <. II Michioieoton Harbor
Taylor III' - - M a Mich ....

TaVlor R. II
. .

"

Touchette. J Missinabie

Travis R. 1 Michipicoton River
Trembles J Wawa

Walker, w Wawa............
Wnnl. w Pie isantville, I

Ja.
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Provincial Assay Office

By A. G. Burrowi

The Provincial Assay Office was estab-

lished in 1898 by the "Bureau of Mines,

with a view of "aiding the mineral de-

velopment of the Province. Prospect-

ors and others are afforded a means of

obtaining reliable assays and analyses of

their finds at a nominal cost. It has

been found of advantage for those ex-

ploring the unsettled portions of the

Province where there are no facilities

at hand for examining their specimens.

The office has also been of service

where properties are being prospected

and are not yet supplied with assay of-

fices and other means of testing the

ore.

The office is located in the city of

Belleville, on Victoria avenue, where a

two-story brick building is utilized for

the purpose. The lower flat is used as

an office, with a grinding and pulp room
in the rear. The second floor is fitted

up with an assay and analytical rooms.

During the year 814 samples were
submitted for assay and analyses, and

165 specimens were reported on as to

identification and commercial value.

Work for Bureau of Mines

The following services were performed

for the Bureau of Mines during the

year :

Issuing reports on gamples submitted

by Government geologists and explorers

from the newer portions of Ontario.

These included iron ores from the new
ranges of Nipissing, gold and silver ores

from the Rainy River District, and sil-

ver-cobalt-nickel samples from the re-

cent finds on the line of the Temiskam-

ing and Northern Ontario railway.

Issuing check analyses on pulped

samples of iron ore representing the

average of Ontario ores smelted at On-

tario furnaces, on which it is proposed
to claim the bounty provided by the
lion Mining Fund.

Making analyses of a series of lime-

stones and clays of the Province, for a
report on the utility of these materials
m the industrial aits, as cement manu-
facture, sugar refining, furnace lining,

pottery, etc.

Work for Private Parties

The following services have been ren-

dered the public during the year :

Issuing reports, consisting of assays,
analyses, identifications, and other com-
mercial tests. While fees on a reduced
scale are charged for this work, it is

required that they be paid before re-

ports are issued. Where the samples are

of sufficient size, a portion of each is

retained for future reference. The as-

says, etc., are the property of the per-

son submitting the sample, and dupli-

cates cannot be issued* without his

order.

iSupp lying information where possible

to owners of mineral lands who desire

to be placed in touch with purchasers,

and also advising as to value, uses, etc.,

of their materials.

Making check determinations and
control assays in case of disputes as to

correct values. It has been found that

most variations are due to improper
sampling, rather than to mistakes by
the chemist or assayer.

Sending samples of typical ores and
minerals to prospectors, who desire to

use them for reference in their explora-

tions.

Laboratory Determinations

The following tabular list shows the

determinations made in duplicate during

the year :

[50]
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Assays

Pot
Publi<

Gold amalgamation
i

.

Gold i nre assay I

Silver
'.



Summer Mining Schools

By W. L. Goodwin

I beg to submit herewith a report on
the Summer Classes conducted in the

mining camps of the Province during the

Summer of 1903.

The Season's Itinerary-

After spending Friday and Saturday,
May '22nd and 23rd, in making prepara-

tions, I left Kingston on Monday, May
25th, accompanied by Herbert Van
Winckel. Arriving at Calabogie the

same day, I was met by manager Gan-
ong of the Black Donald graphite mine.
Next day I proceeded to the mine and
opened a class there, which was con-

tinued till Monday. June 1st. On May
28th I drove to Calabogie. 14 mile^,

met a number of men who had speci-

mens to be examined, and returned in

time for the class in the evening. On Tues-

day, June 2nd, we left the Black Don-
ald, drove to Calabogie. and took train

for Parham station. A drive of eight

miles brought us to the Olden due
mine (Messrs. James Richardson &
Sons), wheie a class was opened at 6.30

p.m. the next day, and closed on June
9th. The drive back to Parham sta-

tion was made on June 10th, where we
took train for Sharbot lake. Van
Winckel returned to Kingston and I

took the C. P. It. to Havelock. where 1

was met by Mr. J. G. McMillan of the
School of Practical Science, Toronto,
who shared the work with me from that
time onward. We drove to Cordova
Mines where, in the absence of the man-
ager, we were received by mine captain
Holland. The class was begun the next
day, June 11th. at 4 p.m. and continued
until June 17th. Cordova Mines left

behind on the 18th, we proceeded by
way of Toronto and North Bay to Sud-
bury, which was reached June 19th. We

drove immediately to Copper Cliff,

where the class was opened the next
day at 7 p.m. and closed on Friday
26th. On June 27th we left Copper
Cliff by the C. P. R. "Soo" branch,
reached Massey station on the same
day, where we were met by manager
Joseph Errington of the Massey copper
mine, who kindly drove us and our
luggage to the mine a distance of about
4 1-2 miles. The class was begun the
same evening at 7 p.m. and was closed
on Friday, July 3rd. On Saturday we
returned to 'Massey station, went by
train to Sudbury, and thence by the
main line westward to Wabigoon which
was reached on Monday, July 6 th.

Here we took the steamer to Budro's
landing, 22 miles, then by stage ner
the Government road to Gold Rock.
With the exception of a short distance
near the landing, we found this road
in very bad condition. A class was
opened at the Big Master mine at
7 p.m. the same day and closed on Sa-
turday, July 11th. On Monday, July
13th. the journey was continued by
steamer along the Upper Manitou Lake,
eight miles, to the Twentieth Century
mine. This camp was substituted in

our programme for the Elizabeth, which
had in the meantime been closed down.
We were met at the landing by naa-
ager Dryden Smith, who provided trans-
portation for our luggage. The class
was opened the same evening and closed
on Saturday, July 18th. On the fol-

lowing Monday the steamer Minneola
conveyed us and our luggage back to
Gold Rock, from which point we re-

traced our journey to Wabigoon. There
by invitation I lectured that evening in
the school house to an audience of
about fifty. We left by the night train
for Port Arthur, where we arrived

[52]
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July 2l8tj expecting to catch a train

the Mimt day to take ua out over the

Canadian Northern to Kashaboie, *hc

station for the Tip-top mine. It was
Found that the train of that

day was not to Btop at Kashaboie. The
journej was continued the following

day however. Prom Kashaboie we
packed our much reduced hi^rLra^'- a

mile back along the track, guided md
assisted by the engineer of t he tug
which the Tip-top company run on the

I pper Shebandowan lake. The com-
pany'a freight cart carried us and our

luggage a mile and a half to the land-

ing, from which we Bteamed comfort-

ably 5 miles in a westerly direction to

the end of the lake. A tramp through
the wood four miles brought us to the

Tip-top mine, beautifully Bituated en
Round lake, where Captain Richard
Sandoe made us welcome. The class

was opened the next day, July 23rd, and
: on 'Wednesday, July 29th. On

Thursday, July 30th.. we returned to

Port Arthur, transportation to Kash-
aboie station being again kindly fur-

nished l>y the company. The manager,
Thomas R. Jones, who had arrived at

th<- camp in the meantime, accompan-
ied us out. On Friday. July 31st, we
left Fort Arthur by steamer for Sault

Marie. 1 continued my journey to

Kingston, arriving on Monday. At _

3rd, while Mr. McMillan proceede
the Helen mine to open a class there.

lie left Sault Ste. Marie Saturday,
Aug. 1st. by the steamer Minnie M. and
reached the Helen mine on Aug. 2nd.

A class was opened Aug. 3rd and closed

on Saturday, Aug. Sth. Mr. McMillan
then went to the ( irate mine where a
class was opened on' Monday, Augusl
UHh. and closed on Saturday. August
loth. He left Michipicoton on August
16th, reached the "Soo" on Monday,
August 17th. and took the Algoraa Cen-
tral .Railway train to the Superior cop-

per mine. A class was opened on Tues-
day. August 18th, and closed on Mon-
day. August 24th.

Classes were thus held in eleven min-
ing camps, covering the Province from
Kingston to Wabigoon. Free transpor-
tation of our heavy b ggage was -iv-in

by the Canadian Pacific, the Grand
Trunk, the Kingston and Pembroke,
Canadian Northern and Algoma Central
Railway Companies.

Black Donald Mine
The road from Calabogie to the Blaek

Donald is in part a country road lead-
ing westward from the village up r he
turbulent Madawaska, and in part a
new road made by the company from
James Legris' house to the mine. It
is a very well built road, the survev for
which was being made when the writer

visited that district the Bummar I

It i- quite equal to the ordinary country
roads in that district, and i- used by the
Ontario Graphite Company for dra
in BUpplies, and hauling The graphite i.j

the station at » alabogie. It also
siderauly shortens the distance for

farmers going between the Black Donald
district and Calabogie. The mine i-

close to the south Bide of Whitefish
lake i one ..t the innumerable lake- ..i

that name, although this on< -

have no whitefish in it: why not call

it the Black Donald Lake'.' A- often
happens in such cases the largest md
best part <>:' the deposit led the

i

under the lake, where an unluckj -hot

one day let in the water in a veritable

flood : but another shaft had been sunk
and graphite was being taken '>'.it

steadily. Diamond drilling operations
were going on, tor the purpose "t locat-

ing a deposit farther away from the

lake. Mr. W. K. Ganong of St. Steph-
en"-. X.I... the manager, gave evei

sistance in making preparations for

carrying on the class, a vacant dwel-

ling house was fitted up, and the class

was opened with an attendance of 18,

practically the whole camp. mostly
North of Ireland men. with a sprink-

ling of French Canadian- and Germans.
The interest in the class was sustained

till the last day. and we were joined by
a number <<i farmers and others living

in the district about the mine.

brought up the total number in attend-

ance t" 27. The average daily attend-

ance was l.">. Members of the

brought in -ample- of molybdenite
found a -hoit distance from the mine (lot

17. in tin- third concession Brougham
township). The molybdenite is found

on the hillside near the old portage road
around the rapids at its lower end. It is

not very plentiful. While 1 was meeting

the men in Calabogie on the morning of

May 28th, a prospector named Brad-

ford showed me -amide- of copper

pyrite from a prospect which lie des-

cribed as about \- mile- from Calabogie.

The graphite deposit it-elf i- int

ing, The minei al being associated with cal-

cite. a little pyrite, copper pyrite. mica,

etc The graphite is a mixture of Make
ami amorphous, from which the tlake

concentrates easily. Mr. Ganong ac-

companied me on a short trip across

the lake to examine a hill very pi

nent on account of the red color of the

-oil. evidently formed by tie decay of a

highly pyritic rock. S • mens
taken where the rock outcropped could

not have contained less than 30 per
cent, of pyrite.

An interesting trip was made with
John Moore, prospector and farmer. ; n I

the discoverer of the Back Donald mine.
We collected crystallized black horn-
blende and fine large masses of actino-
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lite and tremolite, also crystals of light

green hornblende near the power house,
two miles below the mine. Hornblende
is plentiful in the neighborhood. Mr.
Moore showed us a number of samples
of molybdenite collected at various
localities in the neighborhood.

Olden Zinc Mine

This place was reached by an eight
mile drive from Parham station which
was rendered rather exciting by the
very steep hills and sharp curves' Mr.
James Adams., foreman, was in charge
for Messrs. James Richardson & Sons.
The mine was discovered by Mr.
Leslie Benn. who lives in the
neighborhood. He still continues
prospecting, and is extending our know-
ledge of the zinc-bearing area in that dis-
trict. The ore consists of zinc blende
with a little galena in crystalline lime-
stone. Pyroxene, vesuvianite, and in
some parts of the vein considerable
quantities of iron pyrite, are present.
The ore is being stoped out from the
surface, but the stope is timbered and
filled in as the work advances. Xear
the surface there is galena mixed with
the ore. At a greater depth the galena
disappears almost entirely. Nineteen
men were employed, mostly farmers
living in the neighborhood, ' and they
seem to make very satisfactory miners.
The class was held at 6.30 p.m. in

the men's sleeping room. The attend-
ance was almost perfect, and it was a
great pleasure to give instruction to
such appreciative and intelligent men.
Accompanied bv Mr. Leslie Benn, the

writer tramped over the surrounding
country—a series of valleys, flanked on
both sides by granite which has resisted
erosion better than the intermediate
limestone, areas of which are found
here and there. It is in these places
that minerals may best be looked for.
Specimens of copper pyrite, pyrrhotite,
molybdenite, and serpentine were ex-
amined for Mr. Chas. Foy of Mountain
Grove. Serpentine was collected on the
south shore of Long lake, about oppo-
site Drew's house. Specks of molyb-
denite were noticed in some places.
Sphene crystals were collected from the
cliff near Mr. Coleman Cronk's. A pros-
pecting pit near by shows pyrite, cop-
per pyrite, pyrrhotite, and zinc blende.

Specimens of corundum, hornblende,
etc., were examined for Mr. M. J.

Flynn, driller; and members of the class
brought in specimens of bog ore found
about two and a half miles north of the
mine on the farm of Barney Quinn, lot

6 in the sixth concession of Olden town-
ship, also specular (micaceous) hematite
from the farm of David Bartram, lot 7

cimens of zinc blende from the Olden
mine molybdenite was noticed.

The kindness and hospitality of the
foreman, Mr. Adams, and of the other

employees, and indeed of the Wiiole

neighborhood, made our stay very
pleasant. The total number in attend-
ance was 22, and the average daily at-

tendance 19.

Class at Cordova Mine

Work was begun at 4 p.m. in Cor-

dova Hall on June 11th and another
class was held in the evening at 7.30.

Instruction was carried on along the
same lines as those described in former
reports. Considering the large number
of men employed, the attendance was
neither as large nor as steady as might
have been expected.

In the absence of the manager. Mr. D.

G. Kerr, the acting manager, Mr. Hol-

land, received us and made us comfort-
able. As on former occasions, we were
the guests of the company, and every-
thing was done to forward the aims we
had in view. Here we had opportuni-
ties of collecting considerable quantities

of tourmaline, crystals of pyrite, beau-
tiful milky white quartz and chlorite.

The total number in attendance was
33, and the average daily attendance 14.

Copper Cliff

The classes here were held in the Gor-
ringe Assembly Hall, as in former
years. Many changes were noticed

since the last visit. The company have
built a hospital near the site of the old

general office at a cost of over $30,000.

It is handsomely furnished and is undvir

the superintendence of Dr. Coleman. The
running expenses are met by fees paid
by the employees. The site of the new
smelting works was being levelled on the
brow of a rugged hill, and I was much
interested in the explanations given me
by Mr. A. P. Turner, the president of

the company. Improvements in the old
west smelter had greatly increased the

output.

The attendance here was not satis-

factory in point of numbers, although
very much so in regard to the steady
work done by those who did attend.

The total number in attendance was 12,

with an average daily attendance of 8,

but it must be acknowledged that the
class did not reach the men for whom
it was intended, namely the miners. Pos-

sibly a change in the place of meeting
might improve matters. The Gorringe
Club is more frequented by the officials

and the office men than bv the miners.
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in tin' Beventh concession. In some spe-

There are however Bpecial difficulties in

carrying on this work in largo [.laves

like Copper Cliff.

Massey Copper Mine

This lies about three miles northwest
of Massej station. A branch of the

railway was being buill at the time
when we were there, but at present all

traffic i^ over a wagon road tour and a

hair miles long.

The me i- copper pyrite, carrying
less than $1.00 in gold. The shaft is

down 40D feet and sinking was going on
for the 500-foot level. Some beautiful

crystallizations of copper pyrite cm
Crystals of quartz and calcite had been
taken out and handsome specimens were
presented to us by Edward Moore,
Thomas Moore and others of the miners.

Some iron pyrite was noticed in the ore,

and considerable specular hematite.

Copper pyrite and specular ore were
collected for future use.

The foreman. Mr. 0. Summers, took
OS underground and gave us a good op-

portunity of inspecting the mine and
collecting sped mens. Mr. Joseph Er-
rington, the manager, and Mr. R. C.

Barclay, the treasurer, made us wel-

come. One of the cottages just being
built was fitted with tables and seats

for the class, which was opened at 7

p.m. on June 27th. The attendance
was fair, averaging ten daily with a to-

tal of 25 in attendance. Here, as in

other places where a night shift was
worked, another class was held at 4
p.m.
Having a ivw hours to spare at Sud-

bury on the way from Massey station
i" \\ abigoon, we drove out about 7

miles to see some prospecting being
done by Mr. T. A. Edison. A number of

test pits were seen, about two miles

northwest of Mount Nickel. Diamond
drilling had also been done, and one
hole, it was stated, had been put down
270 feet. Nickel ore in small quanti-
ties was noticed about some of the test

pits. The ground where this work was
being done was unusually level and
free from gossan.

Big Master Mine

The work here was very satisfactory.

The force at the mine attended the
classes almost to a man. In looking
over the names, one was struck with the

large proportion of Swedish and Nor-
wegian names. Some of these men
were old acquaintances from the Mika-
do and the Black Eagle, but others
have been in Canada only a short time,

and were either totally ignorant of

English or were still struggling very

hard with the language. How<
sandwiching these with those of their

countrymen who Bpoke English well,

and who acted as interpreter-, we were
able to give them the benefit of the in-

struction. This gave us a hint, which
we found very valuable in a camp
visited later, where the foreigners not
-peaking English were in very large
numbers.
A class was opened at 7 p.m. and was

held daily at that hour and also at 4
p.m. The total number in attendance
was 33, with an average daily attend-
ance of 21.

The Bis Master is Bituated near the
shore of the lovely Manitou Lake, the
water of which, cold and pure, is sup-
plied to the niiniiiLT camp. Mr. Picker-
ing, the manager, ascribes the uniform
good health of the camp to the pure
water. There had not been a serious
case of illness for two years. Perhaps
something also is due to the fine lot
of men whom Mr. Pickering's sympa-
thetic management had brought togeth-
er. The shaft house is 1,550 feet from
the shore of the lake, where the mill
is situated to which the ore is carried
by a wire trolley system. One feature
of the mine is the cage for hoisting the
men, a thing not often seen in our gold
mines. On July 9th Capt. Shovells
took us below, and we had an oppor-
tunity of seeing a first-class mine
shaft.

Our stay was all too short in this
lovely place, and we were sorry to part
with manager and men.

The Twentieth Century-

Here are a number of parallel quartz
veins in which the prevailing mineral is

pyrrhotite with some iron pyrite, cop-

per pyrite and a little zinc blende.

Chlorite is common as vein matter.
Some of the quartz veins are 30 or 40
feet broad—immense bodies, if they
prove rich enough to work.
The men here, as at the Big Master,

were very much interested in the study
of minerals. Classes were held at

7 p.m. and 4 p.m. The total number in

attendance was 29, and the average nt-

tendance 20. Here too we found some
of our Mikado friends. The manager,
Mr. Dryden Smith, spared no pain- to

make our stay pleasant and profitable.

We had the freedom of the camp, in-

sluding the raspberry patch (about two
miles square) and the fish preserves

(the whole of the Manitou) ! We suc-

ceeded in catching lake trout in the

middle of July, a thing unheard of "be-

fore.

Tip Top Mine
This mine is the property of the New

York Canadian Copper Company. The
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superintendent, Thomas R. Jones., and

the mine captain, Richard Sandoe,

were towers of strength to us.

The clashes here contained represen-

tatives of many nations,, Canadians,

Yankees, Cornishmen, Swedes, Finland-

ers, Austrians, Frenchmen. Norwegians,

and Irishmen, with an outer fringe of

Ojibways. Many of the foreigners here

unable to speak English, but experience

at the Big Master had shown that it

was possible to reach these. The first

thing I did after settling down in the

camp was to ask for an interview with

the leaders among these foreigners, and

in such cases the leaders are the Eng-

lish-speaking. Captain Sandoe intro-

duced me to two brothers Charles

Jacopsen and Jacob Jacopsen, who
spoke English very well, and who also

seemed to have a polyglot acquaintance

with Europe. The nature of the work
was explained to them, and it was sug-

gested that, with their assistance, their

countrymen and other foreigners might

be able to take advantage of our visit

to the camp. They fell in readily with

our plans, and as a consquence the

whole camp attended the classes, and
with a total attendance of 40 the average

daily attendance was 31, not including

the Indians. The writer was much im-

pressed with the eagerness of these new
citizens of ours, not only to learn about

minerals, at which they were not one

whit behind the English-speaking min-

ers, but also to learn the language of

the country. Some of them had small

readers, giving the names of minerals,

mining tools, etc., in English and Fin-

nish, and they were using these as text

books to learn English. From conver-

sation with a number of those who
could speak English, both at the Tip-top

mine and at other places in Ontario. I

have formed a high opinion of the Fin-

landers as a desirable class of immi-
grants. They speak enthusiastically of

the freedom they enjoy in this country,

and declare without reserve that it is

their ambition to become good Cana-
dians.

The Tip-top mining camp is the most
beautifully situated of any the writer
has had the pleasure to visit. The
houses and offices are stretched along
the sandy beach of Round lake and are
sheltered by magnificent pines, which
have been spared by fire and axe. The
offices and dining and sleeping camps oc-

cupy the centre. South of these are
a number of log cabins built by the
Finns and Austrians, and away to the
north about half a mile removed are
the wigwams of the Ojibways, a number
of whom are employed in cutting wood,
and occasionally in catching fish for the
camp.
A visit was made to the old Huron -

ian mine which had been closed for

about 17 years. It is about 15 miles

west of the Tip-top mine, and is reach-

ed by crossing Round lake four miles,

traversing a one-mile portage into

Crooked river, which with a small

lake at each end winds its way about
(i miles farther, and then over a half-

mile portage into Jackfish lake, which
is about 2 and a half miles across.

From the opposite shore of this lake

a walk of about one mile through the

woods brought us to the Huronian. The
ore is said to be a very rich one. It

contains iron and copper pyrite and
galena, and also, it is said, sylvanite.

On the way to this mine we met an old

prospector, Ben. Shaw, who had been
camping there alone all summer look-

ing for a lost gold vein. He went back
with us and did the honors of the
deserted mine. We found the whole
location choked with undergrowth, and
$30,000 worth of lumber, machinery .and
supplies rusting and rotting at the mine
and on the portage to Savanne—a dis-

mal sight.

To return to the Tip-top mine. On
July 24th Capt. Sandoe showed us over
the workings. We found a wide vein

(60 feet) of copper pyrite with quartz,
magnetite, iron pyrite. pyrrhotite, and
a mineral carrying cobalt—probably
smaltite. The ore carries gold and
silver. Much of it is high-grade. The
vein can be traced half a mile east and
west. The shaft house is three-quart-
ers of a mile east of Round lak^.

To the north of the ore body is a fine-

grained rock, apparently quartzite. To
the south is a diorite, at first somewhat
schistose and containing light-colored
iron pyrite. Farther away it shades
into a coarse-grained and then into a
fine-grained diorite. Pyrite was seen
even in the fine-grained diorite. Horn-
blende crystals of considerable size were
abundant. Feldspar is fine-grained. The
sand on the shore of the lake was pann-
ed, and magnetite and limonite were
found in the concentrates. In conversa-
tion with manager Jones, it was learned
that the Finns and Austrians are well
educated, and that they are unusually
satisfactory as employees.

It was ascertained from Mr. lones,

and from the assayer, Mr. W. F.
Smeaton, that A. L. 2S2, the gold mine
farther west, also under the manage-
ment of Mr. Jones, is being satisfactor-
ily developed. A good deal of ore is.

biocked out preparatory to putting up.
a stamp mill. Roads to these mines are
sadly needed. As such roads often be-
come generally useful for settlers, as in
the case of the road to the Black Don-
ald mine, it would seem only just that
the Government should share in build-
ing them.
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The Helen Mine

The men employed here, to the num-
ber of about 250, are mostly of foreign

birth, including Finn-. Italians. Aus-

trian-. Hungai i £ edea,

Greeks, etc.- The great majority do

not understand English, accordingly dif-

ficulties were experienced in organizing

the asses Ihe manager kindly

placed the reading room at .Mr. Mc-
Millan's disposal for the purpose, and
the classes were held at 4 p.m. and
7 p.m. as usual. The total attend-

ance was 27, and the average daily at-

tendance 18. The attendance was
made up entirely from the Canadians
and Americans employed.

The Grace Mine
.Mr. McMillan reports the attendance

here as somewhat uncertain. Out of

the twenty who were present at differ-

ent times, including two from the

Mariposa mine, only one-half attended
in any one day. Pyrite, pyrrhotite,
mispiokel. and a little copper pyrite

noticed in the Grace vein. At the

Manxman Mr. .McMillan noted pyrrho-
tite (said to contain 1 j"-r cent, cobalt),
pyrite. copper pyrite and graphite. One
complete Bet of minerals, labelled, was
left at the Manxman, one at the Mari-
posa, and one at Mr. Boyer's camp. Sev-

eral sets, unassorted, with a copy of

the tables for each man were also left

at these camps.

Superior Copper Mine

The opening of the class at 4 p.m. on
-lay. August 18th, was cancelled be-

cause of an accident which resulted in

the death of one of the miners. A
start was made at 7 p.m. The number
of men employed at this mine was
about 25. They were sinking with a
double shift in No. 6 shaft, which was
down 150 feet. During the preceding
winter ami spring, sinking had been car-
ried on in two shafts with about 50 men
employed. The ore is copper pyrite in

quartz, with a very small percentage of
iron pyrite. In No. 1 shaft, which is

down 75 feet, a considerable quantity of

galena is present for the last fifteen

feet. The country rock on the
side is granite and on the we-t <_rreen-
stone.

The total number in attendance at
this camp was -J4. and the average daily

attendance was 16.

General Remark

The usefulness Summer
- cannot be doubted, but il

quite evident that they bucc 1 tx

in the mure isolated camp- of modi

size than they do in those which have
grown to the dimensions of villages or

town-. In the -mailer camps tin- men
live together and move as one body. In

the larger camps they are more 01

scattered, and it i- hard to get them to

assemble after the day's work.

It is my duty again to call attention

to the considerable amount of illiteracy

among native young Canadians. This
is apparent in the districts visited. In

a few instances whole families of young
men were observed who could not read

or writ--. When the cause was enquir-

ed for, the answer was ".-ix miles from
the nearest BchooL" In a country

with districts of scattered population,

such as we have in Ontario, conditions

like these are perhaps unavoidable, but

this s,. r ious menace (foT illiteracy is al-

ways a menace) would be to a consider-

able extent avoided by the system of

school vans and central schools now-

being introduced into some parts of

Canada. Much mipht also be done (it

is never too late to mend i by f
-

ing the reading camp system which is

being so enthusiastically and sensibly

pushed forward by Mr. Fitzpatrick of

Nairn Centre.

Several mine managers spoke of the

danger- to their men due to the exist-

ence of saloons. In one case an illicit

groggery was kept open a short distance

from the mine. Upon asking the man-

ager why it was not closed tip. the reply

was that the justice had refused to do

more than inflict fines, although the law
distinctly provides for imprisonment.

The fine- were cheerfully paid and the

illegal sale went on. In another case

a license was granted to a saloon with-

in the prohibited six miles of a number
of mining camps. The more isolated

mining camps are often resorted to by

men who have an honest desire to con-

quer what has become to them an over-

powering temptation, and to build up
in the pure atmosphere of the foi

constitution enfeebled by drunkenness.

The law has provided that the tempta-

tion shall not come nearer than six

miles, and men who are thus fleeing from
temptation have a right to be shielded

as the law provides.



Mines of Western Ontario

By W. E. H. Carter, Inspector

In the western portion of the Pro-
vince beyond Lake Superior the con-

dition of the mining industry depends
largely on that of the gold mines, since

the?e greatly exceed in number all the
other mines, and during the past year
or so ail the gold mills operating on a

commercial scale having shut down for

one cause or other, a general de-

pression throughout the region

has resulted. in point of numbers
probably as many mining properties are

under development as at any period in

recent years, but in most cases work
proceeds on a small scale and in an ex-

ploratory way. The Mikado mine has
shut down indefinitely for reasons given

below. The Sultana on the other

hand has reopened to continue the

search for the faulted portion of the

big ore body. There are many other

good properties, such as the Big Mas-
ter, fully equipped with at least min-

ing machinery, if not milling plant also,

which, if they had been properly de-

veloped, might be figuring as active

paying propositions to-day.

Unbusinesslike mining methods con-

stitute without doubt the chief cause

of the present depression in the in-

dustry, and tend in many ways to keep
capital out. No improvement can

be hoped for until the mining public

realize the absolute necessity of em-
ploying as managers of their mines only

men who are qualified by technical edu-

cation as well as experience to shoulder

the responsibilities of a mining engin-

eer. Continued loss of money at most
of these mines because a contrary state

of affairs exists, cannot but harm the

reputation of the whole area as a pro-

fitable field of mining investment.

Exploration for iron continues on
the various ranges from Temagami
west to Atikokan, but latterly on a
somewhat reduced scale on account, no
doubt of the weakness of the iron
market in the United States, and the

consequent temporary faiing off of in-

terest in outside fields. A good deal

more iron land has been acquired in the
Mutton and Temagami areas, some of

which in the latter will in all

likelihood be worked this season
in the neighborhood of the new
Temiskaming and Northern Onta-
rio railway, the only road as yet
offering facilities to the district for

shipment. in the vicinity of Loon
lake, north of Sault Ste. Marie, sev-

eral mining companies are actively ex-

ploring and developing the specular ore

of that range with promise of develop-

ing productive mines. Ore pro-

duction from the Helen mine
in the Michipicoton area has
ceased entirely on account of the finan-

cial difficulties of the operators, the Lake
Superior Power Company. With the

solution of these, mining will be resum-
ed, it is expected, at an early date.

In the Lake Huron north shore cop-

per area a few of the large number of

prospects have continued in steady oper-

ation along comprehensive plans of de-

velopment, with the result that several

valuable ore bodies have been brought

in sight. The Massey Station and
Superior mines are good examples. Some
smeltings of ore from the former have

been made at the Victoria mine fur-

naces which have been temporarily

leased from the Mond Nickel Company
for the purpose. Some blister copper

of good quality has resulted. The

[58]
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Rock Lake mine eluded down indefinite

ly last spring as the climax of contin-

ued unbusinesslike methods of mining.

The development of the mine has been
neglected so persistently that this un-

fortunate state of affairs cannot be

ascribed to any known want of value in

the ore body. In the western part of

the Province the now well-known Tip-

top copper mine is about ready for pro-

duction of high-grade ore on a commer-
cial scale, and the owners are serious-

ly considering the installation of a

smelter at the mine. This would lend

impetus to the development of other
copper properties in the same area.

In the nickel district about Sudbu; y
the entire production still remain- prac-

tically in the hands of the one con-

cern, the Canadian Copper Company,
subsidiary to the International Nickel
Company. This company is able as a

result to maintain the price of nickel at

a high figure, which prohibits to a cer-

tain extent its more general adoption in

the art-. Extensive additions are being
made to the smelting works by which
an increased output at smaller cost will

be obtained. Last year's operations
with the old plant ma le the record pro-

duction of U,l>9S tons of nickel.

One or two additional active operat-
ors, in this nickel field are needed who
will undertake to refine the metal as
well as mine and smelt to matte. I n-

less they refine they might as well re-

main out of the business, since there is

only one nickel refinery in operation
on the continent and that belongs to

the Orford Refining Company of New
Jersey, which is controlled by the In-

ternational Nickel Company and i>: fines

matte from this company's properties

only. The Moud Nickel Company has
not yet resumed operations at Victoria

Considerable- prospect Dining
was carried on during the summer
months on an outlying area oi the

nickel belt in Levack township.
Ihe recent finds near llaileybury,

along the new Temiskaming and North-
ern Ontario railway, of cobalt-nick*]

ores, sonic of which are ex-

ceedingly rich in silver, have attracted
a large degree of attention, and pros-

pectors will no doubt rush in on the

lands being restored to exploration. A
quantity of the ore is this winter being

mined and hauled out for distribution to

probable purchasers and rcliii.

lor testing in order that a suitable

of treatment may be arrived at.

it is to be hoped the work of refining

the various metals will all be done at
the mines; there appears no reason
why it should not.

One of the oldest mining industries in

the west has again revived in the re-

opening of some of the old lead and
zinc properties in or around Dorion
town-hip, near Thunder bay, lake Su-

perior. Already several hundred tons

have been raised from one mine, and
other companies recently incorporated

to mine here expect to do as well on
others.

It may be remarked as an indica-

tion from the miner's point of view of

the state of the industry that wages
on the whole are good, employment not

scarce, and the condition of the mines as

regards safety generally improving. Al-

though the number of casualties report-

ed during 1903 was the sapie as during

1902. an appreciable decrease i- noted

hi those occurring underground and In

the fatalities.

Gold Mines

Sultana

In May 1903 the former owners, the
Sultana Mine of Canada, Limited, sold
the entire Sultana property for a min-
ority stock interest to the Sultana Gold
Mine, Limited, Rat Portage, Ont. The
working capital for the renewed de-

velopment has. it is understood, been
subscribed largely by a few local men,
amongst whom is Mr. J. F. Caldwell,
managing director pro tem. To Mr.
Caldwell, one of the original owners, is

mainly due the successful operation of
this mine and its present activity.

Since the close down in the spring of

1902 a few men have been retained to

keep the surface plant in shape and
carry on any repairing necessary. J.

Johnson, mine captain, has remained in

charge and will shortly increase the
present force of 9 to about 15. Since

May 1903, when the workings were
again unwatered, the mine timbering
has been overhauled where necessary,

and two bulkheads placed at the south
end of the workings, one on the 2nd
level at 140 feet north of the Crown
Reef vein, and one in the winze con-

necting the 2nd and 4th levels on that

vein and at 60 feet below the 2nd
level. In this way the heavy inflow of

water from the Crown Reef workings
will be excluded from the rest or
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northern main portion of the mine.
wnere development is now to be con-
tinued.

The 7th level northeast drift followed
the diamond drill holes to the end, a
total distance from the shaft of 607 feet,

but found that the gold values in the
quartz vein (1) at the face were too low
to warrant devoting more attention to
it. At about 500 feet from the shaft in

this drift another quartz vein was cut
through lying entirely in the trap,
but at this point carrying only low
gold values. It followed in its S.

30 degrees W. direction to where it will

enter the granite, a pay chute may. it

is thought, be found since all the pay
ore so far has been confined to the
granite formation.
The other vein or branch off the orig-

inal lode which on the surface lies

about 100 feet west of the latter and
at the lake shore, has hitherto not
been given much attention. According
to the plan for future explorations,
drifts will now be run to it from a
suitable point in the second or fourth
level south in the old workings. The
other mining work proposed consists in

sinking the shaft from the eighth to
the ninth level, for which purpose the
timbers are now being completed from
the seventh down to the eighth level.

There are scattered quartz stringers in
the shaft bottom, but no defined vein.
These will be drifted on and another
attempt made to locate the faulted
main lode.

Burley Mine

This is one of the properties in the
vicinity of the Sultana mine. An at-

tempt was made several years ago to
locate the extension of the Sultana
vein on the Burley locations, D 193, D
193 A and 271 P, which are practically
all under water, by means of a caisson
built in the water and a shaft sunk
from it. Descriptions of the works with
plans will be found in the Report of the
Bureau of Mines Vol. VIII. pp. 46, 52
and 64.

Prom June 1S99 until the summer of

1903 the property lay idle. It is now
owned by the Coronation Gold Mining
Company, Limited. Rat Portage, Ont.,
with J. Burley Smith as manager. A
force of eight men was engaged pum-
ing out the shaft preparatory to car-
rying on further development. Ac-
cording to Mr. Smith the workings
measured as follows: Shaft, 202 feet

deep; first level. 108 feet deep; south-
east drift 56 feet. Second level, 175 feet
deep; southeast drift, 65 feet; north-
west drift, 16 feet.

(1) Bur. Mines, Vol. XL, p. 251.

The water was making in the shaft
so fast that the united efforts of the
pumps to lower it below the first level

were almost futile. Leakage around
tlie bottom of the caisson may partly
account for the heavy inflow; but an-
other serious cause may lie in the open-
ing or washing out of fissures from the
lake bottom down. If some co-oper-
ative arrangement could be arrived at
between the owners of the two ad-
joining properties, the Sultana and the
Burley, by which either the Burley
workings would be permanently closed
as such and any ore bodies therein
reached and developed from the Sultana
workings, or sufficient of the adjacent
Sultana property along the shore be
granted to the B'urley as a site for their

power plant instead of necessitating its

installation on the caisson, there would
be much better chance of success for

the Burley undertaking. Negotiations
to this end were reported to be on
foot at the time of my inspection, 14th
September 1903.

Mikado Mine

2so inspection was made of this

mine on the occasion of my trip of
inspection in September 1903, since

operations had been suspended there the
previous April. The stamp mill had been
closed in November 1902. From the
manager, Mr. X. McMillan, I learn that
until December the workings were kept
pumped out, and that the last mining
done brings the measurement under-
ground to the following :

No. 1 (vertical) shaft, depth 325 feet.

Fourth level, depth 240 feet; north
drift 760 feet (235 feet increase). At in-

tervals along the latter several quartz
veins were struck of about 3 feet

width one assaying §19.00 per ton and
the others from §3.00 to $5.00; but all

pinched out again within short limits.

This drift is in trap schist. At 1,000

feet north of this shaft another dia-

mond drill hole was bored at an angle

of 60 degrees west through granite
first, then trap, then soft vein matter
composed of mixed quartz and trap
>ohist. and lastly trap to the bottom.
Values in the vein, judging from the

drill cores, were quite low.

From the incline shaft no further
mining has been done, but in the ninth
level south a diamond drill hole was
bored at a flat angle of 270 feet soutli tap-

ping No. 3 vein at 201 feet or 1,061 feet

south of the incline shaft, and finding

it about 10 feet wide, but with values

in the core samples of only some $2.00

per ton. Several smaller intervening

quartz veins poor in values were pierced

before reaching No. 3 all of which are
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iijle on the surface, according

Mr. McMillan, in nearly the same rela-

tive positions.

The companj has now decided to in-

deiimtely suspend operations. li any
other operator should desire to prOS-

tbe groiuid further on the chance

ol finding in some "i these reins neher

ore bodies or nay chutes, the con.

1 am informed, holds itself ready to

r Buch a proposition.

The Golden Horn
Mining progressed steadily during the

year u> the date of inspection, 13th

mber 11X13, and considerable -

factory development was accomplished;

but excepting a little more .surface strip-

ping it is still confined
quartz vein. The position of manager
is now occupied by Mr. B. T. XI

with Ed. liaimnill ;i> foreman and a

force of 14 men.
I he shaft is 255 feet deep, an in-

crease of 71 feet. First level, east drift

unchanged; west drift 176 feet turning

then south 72 feet to connect with the

old shaft, which lies 10 feet farther, fur

better ventilation ; at 51 feet south of

t:i«- turn another mixed quartz and
schist vein was struck which apparently
does not outcrop at the surface; in

the face also more quartz appear-. prob-

abfy forming part of the vein on which
the old shaft was sunk, the quart/
earrying galena, blende and pyrite.

i level, depth 106 i\ t

east drift 175 feet, and west drift 176

feet, with sumps in both and a -

< ameron pump unwatering from the

lie. Third level, depth 2 ''•
I

east drift 52 feet; west drift 57 feet

with, at 16 feet in. a crosscut running
south 38 feet, to continue across the

formation and intersect the other par-

allel veins outcropping on the Burface in

this direction.

Keference was made in the Eleventh
tteport <>f the Bureau of Mines, pp. 201

and 252. to the vein in the myie work-
ings, and to this may now be added the

fact that -it i- very irregular in width.

waving in and out from a mere
stringer :o a solid quartz body 3 1 -J

wide. The one solid band occasionally

breaks up into several, which then in-

terland with the chloritic schist form-
ing a well-defined deposit several
wide. I nless the gold values extend
into the wall rock it can hardly pay
to work the mine for this one narrow-

quartz band, even though it were un-

usually rich. Careful and systematic
sampling would soon elucidate (

points. Of course the other veins on

the property may contain pav chute?
but not enough effort lias yet- been put

forth to find this out.

Lhc shaft maintains a uniform in-

cline noi th of 81

therein is kept in hist class condition.

A new 3-inch IngersoU air-c

.-or lias been installed. The rest of the
plant is the same as at last inspection.

For this a new power house has
:. The other additional camp

build, private
dwelling- and a machine and black

-

neat appearance and well

painted.

A suitable dynamite magazine
been erected in a safe place; but no
tnawing hous For the placing

of this latter and
ment in the practice of handling the
explosives, instruct] _:v»-n.

Crown Point

Descriptions of this property and of

the work done below and above ground
will be found in the Bureau of Mines
Reports, Vol. IX. p. 59, and Vol X. pp.

79 and 92. It is now three y.-ars since

the mine closed down. In August
according to information received from
Mr. K. J. Elliott, manager for the

owners, the Crown Point Mining
Company. Limited, sold the entire prop-

erty to the Black Cat Mining Company,
Cincinnati. Ohio, president B. P. Kineoii.

The intention is to resume mining de-

velopm'ent at one.-, and to aid this

installing more mining machinery.

Olympia Mine

Ihis [property, mentioned in the last

t of the Bureau of Mines, was
under development at that time, a shaft

being sunk. During most of the sum-
mer of 1903 a force of 15 men or
thereabouts continued putting down
the same shaft. Wor ;ded,

however, in September.

Mines Contract

Mr. J. \V. Cheeseworth. manager of

the Mines Contract and Investigation

Company, whose head office is in

Toronto. inform- me that during
1903 exploratory development was done
on five oY the company's property -

Clytie and Push bays. Lake of the

Woods, and in the Seine river country.

The company is said to have com:
mining locations aggregating about 11.-

060 acres situated in various parts of

the Kainy River District. These it

develops a little to show to better ad-

vantage their size and value for a -

The forces employed in this work ar

usually small, in each case numbering
from three to five men.
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Great Northwest Mine

The property by this name consists

of part of numerous locations situated

on the north side of Clytie bay, lake of

the Woods, controlled by the Great
.Northwest .Mining Company of Tor-

onto. It lies three-quarters of a mile

northeast of the Indian Joe miue.

Lnder manager J. Williams a force of

six have been employed sinking a shaft,

since the spring of 1903. The shaft is

33 feet deep, vertical, and 8 by 10 feet

in size and is sunk in a dike of schistose

felsite light-green in color. A few
grains of pyrite were visible, but no

other sulphides. All mining is by hand,

and the men are living under canvas.

Instructions were given to erect a

dynamite magazine at once.

Indian Joe

This property, described in the last

Report, has continued under develop-

ment steadily, except for an idle period

in the spring, up to 12th September;

19U3, J. Williams being manager with a

force at present of only 5. During

most of the summer 16 were employed.

The main shaft has reached a depth

of S.5 feet. First level, depth SO feet.

east drift 50 feet, with at 30 feet in, a

crosscut south S feet; west drift 45 feet,

with, at 30 feet in, crosscuts south 45

feet and north 20 feet. The shaft is

sunk in a disturbed and schistose band

of slaty trap which strikes east and

west with nearly vertical dip, and con-

tains a few parallel stringers and pock-

ets of quartz.

The shaft is in good shape, hoisting

being done by bucket on skids. The
mine buildings include a shaft house 20

feet high, and a power house in which

are installed a 4-drill air compressor, a

duplex cylinder single drum hoist wind-

ing 7-8-inch steel rope, and two locomo-

tive type boilers of 35-h.p. and 125-h.p.

lespectively. There are only two camp
buildings as yet.

An explosive magazine has been built

in a safe place; but some instructions

were necessary for safer methods of

handling the dynamite.

Cameron Island

The last accounts of this property

were published in the tenth Report
Bureau of Mines, pp. 79 and 92, for the

year 1900. Since then no work had
been done until the summer of 1903,

when a 10-stainp mill was purchased

and sent in for erection by next summer
if possible. Two or three men are now
placing foundations for the building and

plant. The owners are still the Om-

eron Island .Mining and Development
Company, Limited, for whom T. F.
.Morrison remains in charge of the prop-
erty.

Gold Reefs

A partial description of this property
was given in the last two Reports of
the Bureau. Development continued
until the summer of lcoo, when work
was again suspended. The shaft was
;unk 185 feet deep on an incline of 60
degrees south. First level, depth 100 feet;

east crosscut 40 feet; west crosscut 45-

feet. Second level, depth 185 feet; west
crosscut 45 feet; east crosscut 48 feet;

south drift 43 feet.

The island on which the mining has-

been done and the camp erected has an
area of about two acres. Near it are
other small rocks and reefs above or
near the surface of the water, the for-

mation of all being protogine. A
slight disturbance has faulted the for-

mation in a northeast-southwest direc-

tion along a number of parallel planes,

leaving schistose bands five inches or
so in width in the otherwise mas-
sive rock. The shaft has followed
down one of these schistose

bands on an incline of CO degrees
south, but in or along the line of strike.

There was no wall or plane to deter-

mine this particular incline for the
shaft and it might have been at any
other angle. At 80 feet depth another
fault plane was struck running nearly

at right angles to the others and trace-

able on the surface. The crosscuts

from the shaft followed along it, at both
the first and second levels.

The disturbed bands are altered to a
light green chlorite schist, through all

of which, both on the surface and under-
ground, narrow, irregular quartz string-

ers are scattered in the proportion of

5 to 10 per cent, of the whole. The
massive formation also contains quartz
stringers, but in smaller and more ir-

regular quantity than the schistose por-

tions. The gold is said to occur in con-

nection with all or any of the quartz
and to be free. Very little of any
other mineral, such as iron pyrites, is

visible. Judging from a few assays, the
gold is not uniformly distributed, and
until a thorough assay examination is

undertaken, it is impossible to say
where the values lie. or what part of

the whole location should be developed

to extract them.

Combined Mine

This mine which has been shut down
for several years was re-opened a month
or so prior to my visit in September,

1903. -Numerous accounts of the opera-
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tions of the former owners, the Combin-
ed Gold .Mint- Company, and of the geo-

logy of the locations will be found in

the earlier reports of the Bureau of

-. the most complete being in Vol.

\ 11. pp. 43-45, \ oL \ in. p. 61, and
IX. p. 50. The Camp Bay Mining Com-
pany, Limited, of Buffalo, N. \., and
Niagara Falls Unt., have since taken
over the property, and placed Sidney

Pinchin in charge aa superintendent with

a force of nine men.

The mine lies about two miles east

of the south end of Camp bay, Lake of

the Woods, or about 50 miles by steam-

boat south of Rat Portage, and is eon-

. with the bay by a tiestle railroad

running mostly through swamps, 'Ihe

mill at the bay end ran for a month or

bo during the* fall of 1902. It is now-

idle again, and will probably remain BO

until the mining development blocks

out ore sufficient to ensure steady pro-

duction. New camp buildings have been

erected at the mine end, to avoi I travel-

ling back and forth from the old camps
on the lake sh >re.

.Mining is now confined to one loca-

tion, on which a number of open cuts

and .-hurt shafts had already been -unk.

Of the latter, three lie near the present
point of development and within 80 feet

of one another along an east and west
line, the east one 20 feet deep, the mid-

dle 15 feet deep, and the east 10 feet

deep, and all connecting underground
with the same level of SO feet in length.

The No. 2 or middle shaft is now be-

ing straightened for a skip road to fol-

low down the vein to the north,

the impression being at this point,

it turns or folds down with a

steep incline north. There is no
doubt about the vein lying prac-

tically flat to the south of these shafts,

numerous openings showing the quartz
beneath only a few feet of the trap

and felsite country: and to the north
about 350 feet beyond the shafts the

vein outcrops again at a number of

points, so that taken together with
other indication- and findings, there ap-

pears little doubt that this sudden dip

to the north of No. 2 shaft is merely
a pronounced syncline in the vein.

Similar characteristics exist at the
other exposures over the area of 600

by 1,200 feet in which the rein has been
found. The quartz averages from 5 to

6 feet in width in a horizontal fissure

of the trap, the accompanying felsite

having apparently been ejected subse-

quently along the same plane.

The new powerhouse at the mine
workings contains a 30-h.p. boiler and
a duplex cylinder hoist engine. For the

handling and thawing of the dynamite
safer methods were advised.

Flint Lake

This property, of which a partial de-

n in the last Report
of the Bureau, comprises mining loca-

tions McA lis.", and 286, 8 130 and 431,
and a water location B 433 on Cedar
river about 2 miles distant from tne
mine, aggregating #08 acre-. Develop-
ment is confined largely to McA 285,
which has an area or 138 a :

W hen inspected in September lWS
superintendent \V. B. Drummond had a
force Of 15 employee-. BOme at mining
and the rest on mill construction. The
mil] i- a Krupp ball mill and as soon
as completed in the fall it was intended
to make a test run on all the ore now
on the dump, which amount- to between
400 and 500 ton.-.

Aiming development has been con-
tined as surface work largely to the
outcroppings of the vein on the rocky
ridges. At the northwest end of the
main exposure a combined open trench
and tunnel runs in SO feet, and from
here the ore was being gathered for the
null te-t. No. 1 shaft lies 200 feet
southeast of this and is now closed and
lull of water. No. 2 -haft is B0 feet

farther southeast. 15 feet deep, and
also closed. At separated intervals for

several hundred feet farther southea-t
the vein has been stripped and cross-

cuts and trenches made in it.

The vein follows what appears to be
a true fissure striking N. 70 degrees \Y.

through a country of somewhat slaty

trap whose strike is however N. SI de-

grees W. The faulting movement has
more or less altered the two wails to

a talcose schist, and where this is pro-

nounced quartz has been deposited in

stringers and lenses across a maximum
width of S feet. Visible gold occurs

in a fine state occasionally in the quartz,

and with the latter some calcite and
a small amount of pyrite is intermixed.

The mill building on the lake shore

was completed Last year, and near it

are several camp dwellings. From here to

the mine, a distance of some 400 yards,

a wagon road has been constructed.

Ihe mill power plant consists of a 125-

h.p. return tubular boiler and a large

horizontal engine set up in the same
building. Besides the large revolving ball

mill, which is to crush and amalgamate
the ore. the remainder of the building

is occupied with the various tanks ap-

pertaining to the cyanide process. I y-

anidation will not however be included

in the first tests to be made this fall.

A safely situated dynamite magazine

has been "erected; but both with regard

to the storing therein and the thaw-

ing at the mine, it was necessary to

give directions for better and safer

methods.
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Nino Mine

-Alter some further development at

this mine during 1903 operations were
again suspended in September. Sup-

plies were then being taken in by canoe
iiom Whitefish rapids, the terminus of

steamboat navigation from Rat Portage.

Ihe mining machinery belonging to the

property which has lain on this port-

age for a year or more may be taken
into the mine this winter.

Virginia Mine

The last account of operations, includ-

ing a general description of the prop-

erty, was given in Vol. IX. Bureau of

Mines pp. 46-47. A little more develop-

ment was done underground during
August 1903 and more camp buildings

erected, but after that all was closed

down again. This property covers a
number of mining locations on Sturgeon
iake, about 10 miles by canoe route
west of Whitefish rapids, Regina bay,
Lake of the Woods.

Eagle Lake Area

Since the opening of this area there

have been only two or three operators
actively mining, and two of these, the

.Northern Light Mines Company and the

Grace Mining Company, now own most
of the located properties at the west
end of Eagle lake, which seems to be
the most valuable portion of the terri-

tory. Mill tests have been made at in-

tervals' through the year at the small

Eldorado mine plant, of ore from the

properties of the various companies
with returns in gold that are very en-

couraging. As all the developed prop-

erties lie within a few miles of each
other on the islands and the mainland,
and all near the shore, the most feasible

scheme for ore reduction appears to

be the erection af a central point of

a large enough mill to handle the ores

from all the properties, some six or

seven in number at present, especially

since most of the developed veins are

rather small to form the only source of

ore supply for a 10-stamp mill.

The important gold-bearing veins of

the area are confined to the granite

formation over a width of a mile or

more from its contact with the

green trap, which contact crosses Eagle
lake with a tortuous but on the whole
northeast-southwest strike. The quartz

of the veins in the trap on the north-

west side of the contact has not yet

been found to carry gold in paying quan-

tities, even the veins actually in the

contact being generally lean. Those in

the granite will, on the other hand, pan
gold, even to the merest stringers of

quartz, the metal occurring therein
usually free and visible both in coarse
and tine grains. The commonly asso-

ciated sulphides are almost entirely ab-

sent.

The mines of this area were on this

occasion inspected during the last week
of September, 1903.

Golden Eagle

After passing through the hands of

several parties and receiving a lit tie de-

velopment from each, it looks as if the
property would revert again to the
original owner, N. Higbee: and if so, it

will probably undergo more continuous
and systematic mining than hitherto.

In August 1903, 29 tons of the ore were
run through the Eldorado mill, produc-
ing $307.50 in gold, or $10.60 per ton,

according to the statement of the man-
ager.

Grace Mine

This property covers mining location

M H 251, on the west side of Eagle
lake and is owned by the Grace Mining
Company, Limited, Ridgeway, Ont., and
liutf'alo, N.Y. The president and man-
ager of the company is J. H. Casslor,

and mine foreman R. McKinstry, tke
force at the mine numbering 5. De-
velopment of the auriferous deposits has
progressed fairly steadily for two years
past. No. 1 shaft lies a few hundred
feet back from the camp on the iake
shore and at the top of the hill. It is

28 feet deep, vertical, and 6 by 9 feet

in size, on a vein of trap and quartz
striking about northeast, and filling a
fissure which traverses both the granite

and the contact between it and the

green trap. The combined vein tilling

is not much over a foot in average
width, the quartz making about half

of this and varying from an inch to 26

inches in width. The quartz carries

galena, blende and^pyrite and an un-

usually thick sprinkling of visible gold.

A mill test pf 3 tons of the ore is said

to have given $83.00 gold per ton on the

plates, which is quite possible judging
from the vein material now on the

dump. It is a question, however, wheth-
er it will pay to mine such a narrow^

ore body.
So. 2 shaft at 96 feet southwest of

No. 1 is 29 feet deep, vertical, and 6 by
9 feet in size on another narrow gold-

bearing stringer of quartz, entirely in

granite and parallel to No. 1 vein.

On the lake shore at about 1,000 feet

southwest of No. 1 shaft a tunnel has

been driven 128 feet northwest into the

granite hill, and at the face crosscuts
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another northeast-southwest vein which
is exposed on t ho surface 90 feet above.
Drifts were run on it :•''• feet northeast
und 37 feet southwest. The so-called
\ in Lb of indefinite outline, being com-

i x tu re of qua
in schistose granite along a -

rant* ..i i In- countrj rock.

Instructions were neeessarj for the
remedying of certain improper prac-

tices in handling and Btoring dyna-
mite. The camp includes boarding and
bunk houses, office, stable, etc. Jn front
"I it ;i dock has been constructed for
i in- company '- small steamer.

Buffalo Mine

lhe above property is known both
by tlii* name and l>\ its location num-
ber, M II 246, and 'is situated on the
ivest shore ol Eagle lake between the
bUdorado and Grace mines. The North
era Lighl Mines Company, the owners,
during the summer did ;i considerable
amount of exploratory mining, of which
N. rligbee was in charge. Several camp
buildings have been erected on or neai
the shore. From the shore line a tun-

nel has been driven west .«» feet cross-

cutting to the lode, which was then fol-

lowed southwest for 7S feet farther,

feet west of the tunnel Xo. 1

-hail was sunk, i'
v

> feet in depth and
vertical. To the southwest of this a
pit and a 15-foot shaft, called No. -.

have also been sunk. The auriferous
deposit cqnsists of a mixture of alter-

ed schist and quartz filling a sheared
zone in a pink granite formation. At
No. -1 shaft the disturbance appears to

have taken two directions, both north-
easterly, one running to No. 1 shaft

and the other to the funnel. The width
of both branches varies from about i'i

t.-t 'i.. ::.". feet, All mining had ceased
some time previous t<> my visit.

Eldorado Mine

I In- is another of the Northern Liglit

Klines Company's properties mentioned
in former Reports of the Bureau of

Alines. No mining has been done since

the beginning of 1003. when a shaft wa-
sunk at the mouth of the original open
cut to a depth of 60 feet along the in-

cline oi tiie vein 73 degrees northwest-
erly. The vein ,,f quart/ fills a well-

defined fissure from 3 to 5 feet wide in

a green hornblende granite and strikes
north 70 degrees east. Most of the ore
from this work has been milled in the
2-stamp plant erected a short distance
From the mine. The milling machinery
includes simply the two 1,000-lb. stamps
with amalgamation table and a 20-h.p.

5m

boiler. On the other side of th
and in a sheltered bay the camp has been
built, including living and bo
houseB, .Mh.e. i u,, private dwellings, el i.

Mr. N. Higbee, genera] manag
the company, was in char-.- of the work

'nine.

Baden Powell Mine

Northern Light .Mines Company
acquired this propertj in April 1903.

Mine of inspection the i

employees numbered seven, under man-
ager N. Higbee. Mining had pn
since the spring and two mill runs were
made at the nearby Eldorado plant on

ona of the ore. The
gold recovered amounted to about
-s' lo.oii per ton, according to the tnan-

Ihe main open-cut on the vein has
been enlarged to a length ol

and a depth of 35 feel with shelving
ends. A shaft waj is shortly to be
timbered down th, ':

there-
after all work confined to sinking. At
200 feet southwest of it a new shaft
has been sunk .">0 feet deep, vertical, and
6 by s feet in size, but i- at
closed.

There are three reins of probable im-
portance cutting :u- r oss the southwest
end of this South Twin island, and all

traverse the -am- granite formation with
approximately the same northwesterly
strike, but varying in dip, Xo. 1 vein,
on which most of the development ha?
been done is the most southwesterly .>r

the three. No. 2 lies 300 feet northeast
'•t No. 1, and is composed of quartz
lenses intermixed with a sheared zone
of the granite about 5 feet in width. No.
3 vein lies 300 feet still farther north
east beginning at the shore of ihe
island near the camp. It averages be-
tween 3 feet and 4 feet in width.

.New camp buildings have b'-en

on the easterly side of the island and
on the other side, near the mine work-
ings, a new office.

'the company recently built a 10-foot
steamboat for service between Ver-
milion Hay station. C. P. lly., and the
mines

Viking Mine

\ short account was given of the
lirst operations in 1900 of this mine in

the Tenth Keport of the Bureau of
.Mines, page 00. Since then it has
passed into the hands of the Viking
Mining Company, of Toledo, Ohio. A
new contract, for continued development
had at the time of my visit just been
let. the mine having been closed since
i he spring.
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A shaft had been sunk on the vein in
the granite to a depth of SO feet, 6 by
9 feet in size and inclining So degrees
southeast with the dip of the ore body.
All this was done by hand drilling. The
vein maintains a width of 4 to 6
feet of quartz intermixed with the ac-

companying narrow dike of trap, which
was ejected into the same fissure.

Only one camp building has so far
been erected, since the force has not
exceeded 3 or 4 men at any one time.

S 500

Auriferous veins were discovered on
this location by K Higbee and asso-
ciates and last winter worked by them,
fhe property is situated on another
small lake about 2 1-2 miles southwest
ot the southwest end of Eagle lake,

and contains 22.3 acres. Ac. -Hiding to

N. Higbee, from whom this information
was obtained, there are three veins on
the property. Two are parallel with
northeast strike, one averaging 10 feet

in width and the other G feet, and the
third, 2 feet in width, cuts across these

at right angles. The formation is gran-
ite, through which a tunnel was driven

50 feet, crosscutting the 10-foot vein on
the way in. Considerable other work
was done in the way of stripping the
veins at numerous points over the sur-

face.

Ideal Mine

the Ideal Mining Company of De-
troit, Mich., has acquired a mining loca-

tion covering the north 80 acres of lot

8 in the first concession of Van Home
township, Rainy River district, and dur-

ing the past season erected a camp
building or two and did a little min-

ing work. This last consists of a shaft

36 feet deep and some surface strip-

ping. Machinery is being ordered for

installation next season, when work is

to proceed on a more comprehensive
scale. This mine is reached from Dry-

den.

Redeemer Mine

When inspected on 23rd September
1903, the force numbered 9 under super-

intendent Gus Larson. The mine lay idle

until the new machinery was installed in

March, because without this it had been

found difficult to keep the water out of

the workings. The shaft is now 130 feet

deep and maintained vertical. At GO

feet depth a short pump level was run

from which water is nowr raised. ThP
first level" is at a depth of 100 feet, but

nothing more than the station has been

cut out as yet. The intention is to sink

to 230 feet before doing much drifting.

Satisfactory timbering has been placed
in the shaft to a depth of GO feet, the
remainder to follow at once.

The machinery in the adjoining hoist

house includes a 35-h.p. boiler, a 3-drill

Rand air-compressor supplying power to
the two air drills, and a small hoisb
operating the bucket in the shaft. The
shaft head-frame is constructed solidly

of square timbers and not covered in.

A good dynamite magazine has been
erected at a safe distance from the
workings, and for thawing this winter
a proper thaw house will be built. More
buildings for the camp are to be added
shortly, the lumber being now on the
ground. The Government constructed
last season a 2-mile road from the ter-

minus of the steamboat route from Dry-
den in to this mine, and to the Gold
Moose beyond.
The mine now exhibits a well-defined

vein from 7 to 10 feet wide from the
surface down, composed of quartz and
gieen trap (the country rock) inter-

mixed. Iron pyrites impregnates the

whole to the extent of about 1 1-2 per
cent.

An adjoining location on lot G in the
first concession of Van Home, known
as the Lost mine, was extensively ex-

plored over the surface during the sum-
mer by Gus Larson, superintendent of

the Redeemer. The quartz vein has
been stripped for about 500 feet and is

from a few inches to IS inches in width.

It fills a true fissure with a strike east

and west, and dip 03 degrees north in

the green trap of the area and accord-

ing to Mr. Larson, carries a good deal

of free gold. Xo other work has bees
done since.

Gold Rock

This property consists of mining loca-

tion II P 405 and adjoins the Big Mas-
ter mine to the south, on the shore of

Upper Manitou lake. It is owned by
the Gold Rock Mining and Milling Com-
pany, of Detroit, Mich., and Gold Rock,
Ont., for whom J. M. Sweeney is man-
ager and secretary. Last winter and
again this summer two shafts were
sunk about 1,500 feet apart, one 50

feet deep and the other 60 feet ueep

A heavy inflow of water necessitated the

suspension of work until mining ma-
chinery could be installed.

Two* camp buildings were erected to

house the force of S men.

Relfc Mine

This property was originally called

the Independence mine. It is owned
and operated by the Reliance Gold Min-
ing and Milling Company. Limited, of
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Detroit, Mich., under the superintend-

ence of T. Armstrong with a force o<

eight, lor o' months previous to in-

spection mining lmd been Coiilined to

Braking another or No. 2 shaft at 300

feet southwest of No. 1 shaft, to '.'7 feet

in depth. First level, depth BO

north drift, To feet; south drift 7."> feet

llu- -halt l- timbered and ha-

ladderway. Hoisting is done bj means
dI bucket, block and tackle and horse.

With a good brake on the rope.

The quart/, vein extends down the

shati and along the north drift. In the

wrath drift it disappears at 10 feet

from 1 lie shaft.

Instructions were given to build a

dynamite magazine at once.

Twentieth Century

Active development marked the
.is operations at this mine, so

far as the erection of surface plant is

concerned I nderground development
lias not advanced in nearly the same
proportion, so that with the 20 stamp
mil] ready for a continual supply of ore

we find the mine producing only enough
to keep one or two of the batteries in

the mill running from 2 to 11 hours a

day. Out of the force of 32 employees.
s are miners
Underground development is still con-

Bned to the main shaft, which is now
340 feet deep inclining uniformly 83 de-

grees south. First level, depth SO feet;

unchanged. Second level, depth 1G0

feet: east drift 20 feet; south crosacul

20 feet, cutting through a 2-foot quartz
vein at 20 feet in: west drift IS feet,

then Turning north for 47 feet. At 12

feet nmth from the turn the main vein

was struck and drifted on west '.>3 feet,

the quartz gradually decreasing in

width from 10 feel al the easl

end of the drift to 3 feet at

the west face. Third level, depth
240 feet; west drift, 159 feet; at 15 feet

in. crosscuts run north 42 feet, and
smith 85 feet, and in the latter at 31

feet south another drift runs west ', 3

feet on a one-foot vein of quartz; at 20

feet in the main west drift and overhand
Rtope 4n feet in length extends along
the drift and is timbered over, and up
tlie centre of it an upraise was driven
to the second level: at 130 feet in the

west drift the quartz vein again appears
m irregular stringers from there to the
tare, it having pinched out from the end
of the st ope to that point. Fourth
level, depth 320 feet; west drift 15 feet,

with at the face crosscuts south 5 feet

and north 71 feet. At the face of the
north crosscut what appears to be the
main quartz vein had just been broken
into al the time of my inspection, 2Sth
September 1903.

- U face plant has been entirely

re-arranged since the erection oi

tamp tniil, all the power machinery
now Living stationed in the die building
adjoining the null. This part <d tin'

plant includes the original 3 -drill Rand
air compressor; one-half of a 12-drill

Ingersoll air-eompressor; the mill en-

hoist engine, the drums 4 inches diam-
lioist engine, the drum 1 inches diam-
eter by 2 feet inches face, using 3-4

inch steel rope, one drum operating a

.-kip m the shaft, and the other another
-kip from the -haft head up a trestle

50 feet in length to the ore bins

in the top of the mill. The milling plant

includes only the .-tamp batteri
tlie amalgamation plates, the ore not
requiring concentration. At the top of

tne building there are two large ore
bins one above the other, and between
them the rock crusher is Bet up.

It was again necessary to give instruc-

tion- for the adoption of -ate practices

in handling the dynamite.

Giant Mine

Another location, H W 1S5, has been
added to the original two locations com-
pri-ing the property. 11 \V 74 and 7~>,

and adjoins these to the east. The own-
ers are the same, but P. Pauls

been made superintendent. The force

numbered 7 at date of inspection, 27iu

September 1903. Mining had been con-

lined to the shaft on II W 77) and it was
then 212 feet deep, inclin.' >S _

westerly. First level, depth 200 feet;

east drift 150 feet, with a crosscut from
the face 24 feet south. This east drift

Will be continued to strike the ore

shoot which is exposed on the surface

at 260 feet east of the shaft. The shaft

follows down a shattered zone of slaty

trap carrying a few irregular stringers

of quartz, and the first level east drift

is still in the same. There appears lit-

tle excuse for having sunk at this point

where no ore exists, when at 260 feet

east a well-defined quartz vein carrying

visible gold outcrop- a- the only chute

in sight likely to produce pay ore. The
-haft i- timbered with a solid collar 40

feet deep and below this to the bottom
with square frames solidly lagged. The
ladder-way is partitioned from the

hoist-way but the ladders extend with-

out platforms from top to bottom. An
open head-frame carries the sheave for

the bucket hoisting cable, which runs

thence into the adjoining hoist house.

New camps consisting of office, bunk
and boarding house, etc. have been
built on location II W 185. A satis-

taetoiy dynamite magazine has been

built, but was not kept in a cleanly

condition
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Gold Standard

The Gold Standard Mining Company
of Morris, -Minn., have changed their

point of operation from their first loca-

tion G 340 (2) on Sairey Gamp lake to

location 11 W 271 of 40 acres situated

on the northwest side of Nelson lake.

These two locations are about a mil»

apart. The steamboat runs down the

Manitou lake- about 35 miles from
Gold Rock to a short portage on the

west side-of Lower Manitou, from where
the journey to the mine continues by

canoe for two miles farther. E. E.

Hall is manager and employed 16 men at

date of inspection. 26th September 1903.

Operations began here in October 1902,

since which time camps have been erect-

ed, cons st ng f bunk house, office, st.ible,

hoist house, etc., a 3-4 mile road con-

structed between Sairey Gamp and Nel-

son lakes, and the waters of Sairey

Gamp lake raised about 2 1-2 feet for

better navigation by a dam at their out-

let into Manitou lake. A few feet from
the shore of Nelson hike, the shaft has

been sunk 95 feet in depth, vertical,

and 6 by 9 feet in size. The collar ex-

tends to a depth of 15 feet. Below this

are square frame- carrying the parti-

tions between the two compartments
and the ladderway to a depth of 50 feet.

blrst level, depth SO feet ; east cross-

cut 110 feet with at the face a rise at

45 degrees incline 36 feet farther west.

Mining is now confined to sinking in

this shaft. On either side of the shaft
along tlie outcrop of the quartz vein

two pits were sunk from 6 to 15 feet

deep. The shaft head frame is 12 feet,

high and open. Hoisting is done by
bucket operated from the adjoining

hoist house by a small engine and a 30-

li.p. boiler.
* The quartz vein cuts

through a formation of compact gran-

ular trap with a strike about north 25

degrees east and is distinctly lenticular,

varying in width within short distances

from a foot or so to S feet. The dip is

not apparent from the surface exposur -.

and as the shaft was started down at

about 25 feet west of its outcrop and
has not yet met the vein with depth.

not much else is known regarding it-

size and value.

Big Mister Mine

At the time of inspection. '25th Sep-

tember • 1903, W. Shovells was acting

manager with about 30 men in the em-

ploy of the company, with mine fore-

man Malcolm Speer and mill foreman
(i. R. Vary. During the fall of 1902

two separate mill runs were made of 16

days each, from each of which about

(2) Bureau of Mines, Vol. V.. p. 100.

SJ.OUO worth of bullion was obtained,

according to the manager. From then
until May of this year it remained idle.

but since then has run continuously.

Frue vanners no a replace the original
strake table, which did not effect the
concentration of the ore satisfactorily.

The mine also lay idle from January
to April, but since then mining has
been more or less active in the produc-
tion alone however of the ore milled.

Practically no further development has
resulted during this time. All ore in

sight from the surface down to the sec-

ond or lowest level has been taken out,
so that the mill will be forced to close

down shortly for lack of ore. It is un-
fortunate that a more businesslike plan
oi development in blocking out plenty
ot ore in advanee has not been ad-

opted. The second level northeast drift

was continued 35 feet farther to a total

distance of 27S feet: at 180 feet north-

east, in the pay chute, a winze is being
sunk, and directly above it a connec-

tion made, partly through the open
stope, with the first level and from
there again with the surface, up which
ladders are placed, providing a second
outlet from the mine- This pay chute
which lies northeast of the shaft has a

length of SO feet along the vein, and an
average width of S feet, both of which
dimensions it maintain- fairly closely

from the surface down. The average
value is given as about $S,00 per ton.

The big or east, vein lying to the south-

east of the abov.e is also reported to

have a pay chute, which is 90 feet long

and about, 5 feet wide, lying directly

opposite the one mined in the west vein.

These pay chutes are well defined from
the rest of the vein, in that they each

consist of a sudden enlargement of the

quartz to about double its width else-

where. It is stated by the manager
that, the quartz of the west vein car-

ries values pretty well throughout, but

that except at the so-called pay chute
it is too narrow to mine at a profit.

The surface plant was unchanged with

the exception of the addition of another
boarding house, and a private dwelling.

Little Master

A short reference was made to this

mine in the last Report of the Bureau
of .Mines, in which it was noted that

all mining work was confined to location

A L 206 bordering on the northwest

shore of Mud lake, which is a short-

distance east of Upper Manitou lake.

In addition to this the Summit Lake
.Mining Company owns the following lo

cations: A L 207. 208: H W 31, 35; G
16. 17. 19, 21. 22: and <i 18. all in the

vicinitv of -Mud and Summit lakes.
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J he company i- building a 2-mile road
from the mine northwest u> connect
with the Government road between
the waters of Manitou and Wabigoon
lakes. 6. V. Ualstead ia man...

>. JI. \\ illjainson, foreman, under whom
14 men are employed.
Mining has been going on for the past

year oi so and at the date of inspection,

25th September 1903, it was confined to

sinking No. 3 shaft, which ia to be

made the main working shaft. It is

now 50 feet deep, vertical, and 7 by 12

feet in size, with a -olid collar to a depth
t,but beyond thia there are no

otlu-r timbers, not even ladders, the men
entering and leaving the mine in the

bucket. Instructions were given to BUS

pend hanging ladder-- in the -halt im-

mediately, to complete the timbering to

within a Bafe distance of the bottom,

and otherwise to comply with the .Mines

Act regulations for the safe operation
of shafts, which prohibit riding in the
bucket.

Mo. 1 .shaft lies 200 feet west 20 de-

grees north of No. 3 shaft and up the

hill 106 feet higher, and is

50 feet deep, vertical, and 7 by 12

feet in size. The first level is at the

bottom and consists of a crosscut 20"

feet west. This shaft has been tem-
porally closed until connection can be
made underground by crosscut and up-

raise with the No. 3 working.
-No 2 shaft liea about 3.30 feet north-

east of No. 3 shaft, and a few feet

higher up the hill. It i- 100 feet deep,
vertical, and 6 by feet in aize. First
level, depth 80 feet, with crosscuts west
20 feet and east 30 feet.

Hoisting in No. :; shaft is done by
bucket, the rope after passing over the

sheave on the open head frame descend-
ing the hill over trestle- a distance of

about Km f( et to the hoist house. The
machinery here in-tailed includes a
small Jenckes hoist and a 2>-h.p loco-

motive type boiler. The camp located

on the lake -here about 40(> feet from
the mine workings comprises boarding
and bunk houses, office, -table, etc. The
company have ordered mining machinery
of greater capacity amongst which 'will

bean air-compressor, and if possible the
new plant will be set up during the

winter of 1903-4.

The formation covering the location

consists of the green trap of the

Manitou gold area, which here has been
disturbed and altered along a number
of roughly parallel linos to a chloritic

schist. In these schistose bands, which
strike in the same direction as the more
solid trap, quartz has been di

either as a genera] dissemination of in-

terbaruled stringers over the entire
width of the altered area, or as one
continuous lenticular vein. No. 3 vein

the forn --
I contains

only a very little quartz, while No. I

vein l- of the other variety, having an
average width of about one foot. This
latter vein i- rich in flee gold, but on
account of its small size can hardly be
considered of commercial value.

Similar deposit- have been opened up
at numerous other points on the prop-
erty by means of tesl pits.

National Mine

This property consists of locationHW
78 bordering on Three Hundred lake
northeast of Upper .Manitou lake, the
mine workings lying about 200 feet
north of the Government road. S. V.

Ualstead, acting as manager lor the
National Gold Mining Company of De-
troit, Mich., the owners of the prop-
erty, has during the past year with a
force of about 10 men sunk a shaft 100
feet iu depth, vertical, and <i by !t feet

in .size. The first level is at a deptn
of US feet with drifts north 25 feet and
south 2") feet. Hoisting was done by
buckets and a small Jenckes hoist en-

gine. The latter and a 25-h.p. boiler
are situated a short distance from the
shaft and covered by a temporary shel-

ter.

The miners live in a camp about a
quarter of a mile southeast of the
shaft on another location.

• lust what the shaft was sunk on. in

the way of an auriferous deposit, is

hard to determine, as the rock di mp
exhibits nothing but comnact green
trap, and the surface nothing in the
way of a quartz vein in the immediate
vicinity of the work. The only visible

vein in connection witli the shaft oc-

curred as a stringer S or 10 inches in

width at about L00 feet south of the

shaft: at other points across tin' -trike

or the formation, other splashes or

lenses of quartz exist, but indicate no
ore body, being merely a common char-

acteristic of this green nap area.

All operations were suspended here a
few clays previous to my visit of in-

spection on 24th September

King Edward

This property consisting of 11 W 171.

240 acres in extent, i- situated west of

the upper end of Lower Manitou lake
and borders on both Carlton and Trout
lakes, ft has been acquired by English

capitalists represented in this country
by F. Bolton. Wabigoon. A force of 3

men have since dune been extensively

exploring the surtace showings of

quartz ami other auriferous deposits on
the location and have sunk a large

number of test-pit* and crosscuts. At
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the date of inspection, 27th September
1903. all work had just ceased until next
year, when it is expected a definite plan
of comprehensive development will have
been decided on. One log shanty con-

stituted the camp.

A large portion of the location cov-

ers a boss of biotite granite which lies

in the green trap belt of the Manitou
area and near its western edge, form-
nig one of many similar bosses separ-

ated from the main body of the Lau-
rentian gneiss to the west. As a result

of severe metamorphic disturbances, this

boss of gneissoid rock exhibits two
main lines of faulting or shearing, one
of which with its northwesterly trend
gives the country its fairly definite

strike. The other crosses the first at
right angles, or approximately north 30
degrees east. Two classes of ore de-

posits exist, one filling true fissures as
solid quartz veins from 5 to 6 feet wide
in a north 30 degrees east direction,

and the other composed of schistose

zones 10 feet or more in width through
which quartz stringers are interbanded
in about equal quantity with the en-

closing schist.

Most of the mining done is comprised
within an area of about 400 by S00 feet,

and in this the pits disclose three prom-
inent veins of the first or fissure class,

and two of the latter or banded vari-

ety, or possibly only one, since the two
trend roughly towards each other where
uncovered in the pits. The quartz in

all the deposits carries iron and copper
pyrites, galena and blende, the first*

named also occurring in appreciable

quantities in the schistose vein matter.
\ ery little free gold has been seen, and
the few samples taken for assay were
insufficient to enable one to form any
idea of the value of the veins.

St. Anthony Reef

Manager J. S. Steele,, of the Jack
Lake Gold Mining Company, the owners
of the above gold property on Sturgeon
lake, reports the following details of

operation since last inspection and plans
for future development. Mining ceased
in March 1903 and since then no other
work has been done. From No. 2 shaft
the east crosscut from tne bottom was
driven 105 feet, and the west crosscut

35 feet with from the face of the lat-

ter a drift 20 feet long. From the bot-

tom of No. 3 shaft the east crosscut
was driven 90 feet, striking an 8-foot
vein at 19 feet in on which short drifts

were run; and the west crosscut driven

15 feet. At 80 feet south of No. 2 shaft
an inclined shaft was sunk 18 feet deep.

More surface trenching was done at

scattered points over the locations.
The company intends to put in more
mining machinery and a stamp mill,
and with this in view has purchased the
entire surface plant of the Golden Star
mine in the Seine River district. It will

be taken north to the St. Anthony
mine this winter (1903-4).

Shakespeare Mine

This property has been recently ac-

quired lor the auriferous ore body it

contains. The location consists ot 80
acres of lot 5 in the first concession of

Shakespeare township, Algoma District,

situated about one and a half miles due
northeast of Webbwood, Sault branch
C. 1\ iiy., or about three miles by road.
It 1-, now owned and operated by 'the

fchakespeare Gold Mining Company,
Limited, Sault Ste. Marie, Out., which
is capitalized at $2,000,000. James Uro-
nan is superintendent, and James Me-
Ivenzie mine captain, under whom the
force numbers 11.

Since the commencement of the pres-

ent development about six weeks prior

to the date of inspection, 29th October
1903, a camp has been erected including

boarding and bunk house, olfice, stable,

blacksmith shop and magazine; a half

mile of road has been constructed from
the mine down to the main highway in

the valley, and considerable surface
mining done.

That portion of the ridge which con-

tains the ore body has very little sur-

face covering, making easy its super-

ficial examination by crosscut and test-

pit over a distance of about 500 feet

northeast and southwest. At a central

point a tunnel runs into the bluff to

crosscut the deposit, its length to date
being 30 feet. This ore is made up of

interbanded lenses and stringers of

quartz and chloritic schist, the latter

more or less altered to a light, highly
quartzose material by severe squeezing
of the rocks and the subsequent circu-

lating waters which deposited the quartz
and gold. As an evidence of the latter

action may now be seen cavities in the
rock throughout the affected area rang-

ing in size from the most minute pas-

sages up to a vent 5 feet in diameter,
all of them lined with contorted masses
of quartz, and occasionally aeieular
streaks of both quartz and flakes of

chlorite. The gold was deposited both
in the quartz, and along the Avails

in the schist enveloping the biggei

lenses, some of the finds of the yellow
metal equalling in size and value the
best that the western Ontario gold
areas have to offer.
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The limited amount of development
gives to the ore body a width oi at least

>, and a Length of about 250 feet

at the end in which the tunnel lies. To
the southwest of this about 100 feet,

more paj ore comes in witli

great a width as the other, but with its

length not yet determined. Films of

native copper have been found inter-

laminated with the schist, and in one

Of the pannings made by the mine cap-

tain lie thought he detected native plat-

inum. The sulphides, chiefly iron py-
rites, are confined almost entirely to

the linings of the above mentioned cav-

ities in the ore.

The chloritic schist of the deposit con-

stitute- the body of this extensii •

ridge ; but at intervals another darker
rock of much the same material has

been ejected in dikes of various widths
trending along the same northeast and
BOUthwest strike. The contact with the

granite lies to the north on the other

..i the valley, probably half a mile

away.

AL 282 or Sunbeam

This mine has continued in sti

operation from tin- Lite of the last pre-

vious inspection t.> that of 7th October
1903 under the same owners and mining
stall'. Then- i- a temporary reduction in

the number of employees at present to

13.

All mining has been confined to the
one working reached by the main shaft.

This shaft is now 31S feet deep, and is

still sinking on the same incline of

about 45 degrees northwest. First level,

no further drifting; the northeast drift

has been dammed to catch the surface
water (practically the only water which
enters the mine) which is then pumped
to the surface. Second level, depth 195
feet; northeast drift J 14 feet; south-
west drift 179 feet with at 30 feet in,

a sump. Third level, depth 295 feet;

northeast drift 120 feet: southwest
drift 145 feet. Prom 25 feet in the
northeast drift, third level, water 13

pumped to the surface from a sump.

A new open head frame has been
erected over the shaft 15 feet high, and
at 10 feet distant a -mall hoist house in

which anew duplex cylinder single drum
steam hoist has been installed, winding
the 1-inch steel cable from the bucket
in the shaft. At the foot of the hill

below the shaft a 125-h.p. boiler in a
separate building furnishes steam to the

hoist and pumps. A new blacksmith
shop and storehouse have also been
built, and at safe distances from the

shaft so as to avoid further danger to

the workings by fire.

Although locally varying greatlj in

width owing to its lenticular character,

the quartz vein will average in all the
levels a good workable width of be-

tween 4 and 5 feet from top to bottom
Of the .-haft. The values according to

the manager, T. R. Jones, are consid-

erably better in the lower levels than
abo\e. They appear to lie m a -

oi parallel pay chutes frojn 15 to 30

teet in length along the vein, and sep-

arated by as many feet of low grade
or lean quartz. These pay chutes dip

somewhat steeply northeast in the

vein. The vein proper, which include.-, a

width of one or more feet of scln

granite intermixed with quartz Btru

on either side of the main quartz band
above referred to, maintains a much

uniform width of U to 7 feet

throughout. It is reported that com-
mercial values in gold exist in this

-clu-tose portion of the vein as well as

in the clean quartz band, and if so the

gold is probably in the interlaminatcd

-lungers and bands of quartz therein.

By later word from Mr. Jones I Learn

that it is the intention of the com-

pany to erect a 10-stainp mill at the

property during the winter or spring

of 1904, and that as a good deal of the

plant is already on hand, brought in by

the former owners several years ago,

the mill will probably be in operation

early in the summer. Stoping on a
sufficiently will necessitate

increased* mining plant in the way of

more boiler power, air compressors for

air drills, etc., all of which are also to

be installed.

AL 278 and 203

These two adjoining locations are sit-

uated about one-quarter of a mile south

of the .Seine river, near Island falls.

They were surveyed and superficially

prospected several years ago, but no

mining of account done until the sum-

mer of 1903, when, under the superin-

tendence of Henry J. Tharles, the Lit-

tle Rock Consolidated Mining and De-

velopment Company. Limited, of Buf-

falo, X.Y.. sent in a small force of

miners and sank a shaft. The workings

are reached by canoe route from Hema-
111. siding or. as it is called, the Hos-

pital, on the C. N. Ry.. 5 miles east

down Sapawe lake to Whiskey Jack

creek and thence by a 23-4-mile trail

north over a very rough, rocky and

swampy country.

No buildings have yet been erected, a

tent being used instead. The shaft is

50 feet deep, 7 by 9 feet in size, and in-

clined 80 degree- west-southwest. The
quartz vein outcrops on a hill about
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300 feet long, which rises out of the sur-
roundingflal swampy land, consisting of
a medium grained gray hornblende-bio-
tite granite, the hornblende and bio-
tite more or less altered to chlorite.
This appears to have been faulted, the
fault plane striking N. 32 degrees E.
and dipping at about SO degrees to the
southwest. In it the quartz vein has
been deposited. At the northeast end
it shows first at the shaft, down which
a width of « to 8 feet is seen.
.From here for 200 feet southwest to
where it disappears under the swamp it

maintains a width of 10 to 12 feet,
and at two places has been opened out
by surface cuts. The vein filling is

mainly quartz, but this contains an in-

timate mixture of black hornblende and
schist, locally varying in quantity. A
little iron pyrites was visible.

From a report on the properties made
by Mr. F. Hille, of Port Arthur, I
gather that the vein can be traced
northeasterly with a very uniform
strike through both these locations, and
that it was found to be auriferous, at
places showing free gold.

Walsh Mine

From J. J. Walsh, late owner and
still manager of this mine, I learn that
in the spring of 1903, a 3-gravity stamp
mill with gasoline engine power equip-
ment was set up on the shore of Sapawe
lake, and some lots of the ore from both
Wo. 1 and No. 2 veins tested, giving
good returns in gold. No. 1 vein is
that described in the tenth Report of
the Bureau of Mines, p. 107. as the Sapa-
we lake property. No. 2 vein lies about
800 feet inland from No. 1. and on it
only stripping so far has been done. The
old pit on Xo. 1 vein was sunk to a
50-foot shaft.

Recently the propertv was sold to
parties who intend, it is reported, to
become incorporated as the Sb iwe Lake
Gold Mining Company. A contract for
further sinking on No. 1 vein has been
let.

West End Silver Mine

Subsequently to the last inspection of
this mine in November ]<i02. the opera-
tions received a serious set back in the
loss by fire of the large new shaft and
power buildings, and in the consequent
heavy damage to most ,,f the machin-

ery. The newly timbered shaft enclosed
by this buil ling was also wrecked or
scorched to nearly 100 feet in depth.
Previous to this, mining and milling
with the new and enlarged plants had
progressed for two months, (February
and March 1903) : but afterwards all
wmk ceased until June, when with Mr.
II. shear as general manager again, a
small force started rebuilding .and re-

pairing. They are still engaged at this
and now (January, 1904) have about
finished so that operations can be re-
sumed as soon as sufficient working
capital is raised. With the ore now in

sight in the mine levels and old stopes,
not much financial aid should be neces-
sary to set the whole on a paying basis
again.

At a recent meeting of the owners,
the Consolidated Mines Company of
Lake Superior, Limited, the following
officers were elected: president, C. P.

Russell; secretary, M. A. Myers; treas-

urer, John Hourigan; general manager,
11. Shear; and directors, A. J. Thompson
and A. M. Wiley.

The last mining consisted in taking
out ore from the stopes between the
2nd and 3rd levels east of the shafts
and in driving the 3rd level 'east to a
length of 705 feet (an increase of 215-

feet).

The shaft has been straightened
where necessary and re-timbered with
square frames at 6-foot centres from the
top to the 4th or bottom level, solidly

lagged, and divided into two compart-
ments, one for an inclined cageway and
the other the ladderway. The incline

of the shaft is 73 degrees north. The
guides for the cage extend 28 feet above
the shaft house floor, allowing about J.3

feet for overwinding. With the safety

attachment and the hood in place men
may with safety travel on the cage.

To the new surface plant enumerated
in the last Report a -drill Rand air

compressor, duplex air and steam, has
been added. In the mill there are now
20 stamps and 9 Frue vanners which,
with a capacity on this ore of 4 tons
per stamp per day. are capable of treat-

ins 80 bona daily.

The proposed and recommended new
dynamite magazine has not yet been
built. A suitable thawing house heated

with steam is now used. At the camp
the new store and office building is com-

pleted, and several more small private

dwellings are now in course of erection.
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Iron Mines

Loon Lake (C.F.R )

A description of the iron claims

at Loon Lake siding < . I'. \l\ .. oear

Porl Arthur, and of the work
done to that date <>m them is

contained in the Bureau <>f felines Re-

port, Vol. XII., page 310. The diamond
drilling then under way was con-

tinued until near the end of 1903 by the

same party, Mr. Rinaldo McConnell of

Ottawa, under the management of Mr.
\V. Demurest. The owners are not in

a position to state definitely the ex-

tent of the finds, so that nothing of in-

terest can be added to the last account.

North Shore Reduction

The iron-bearing sands which
occur in places along the north
shore of Lake Superior have for years
excited considerable interest, but not
until the past summer has any thorough
attempt been made to work them. Al-

though the sands are found both on
the shores of the lake and beneath the
waters of the rivers and bays, it is

probable that in the latter cases local

enrichments may occur by the
re working and re-concentration of

the sands through the action

of the wateis, for which rea-

son mainly the wet sands are being
dealt witli first. This involved a radical

departure from the usual processes of

nmgfietic concentration which are adapt-

ed to dVy material only. To extract the
magnetic iron from the wet sands ne-

cessitated the invention of entirely new
machines.

The North Shore Reduction Com-
pany which has undertaken this task.

has made application to the Government
of the Province for certain a: eas i f mag-
netic iron sands both above and under
the water at several points along the

north shore of Lake Superior. One of

the areas lie- at the mouth of the \ip,-

Sfon river where it empties into Nrpi-

gon bay, and here on the sand from the

bottom of the river the firsl attempts
at separation were made during the

-unnner of 1903. Mr. J. Walter Curry,

K.C.. City Crown Attorney. Toronto,

is representative of the company, and
Mr. S. X. Smith, electrical engineer

of Minneapolis, was in charge of the

work at Nipigon, where he employed

an average of about 18 men until work
wa- suspended for the winter.

Xot much is yet known of the char-

acter of the Bands in the river bottom

at Xipigon. or whether they will be

found richer in magnetite than the

-and- composing the nigh cliffs at the

river's mouth. Mr. Smith think- that

an average contenl of in per cent, mag-
netite (about 7 per cent, metallic iron)

exists, hut a- mi systematic sampling
of the -round ha- \ et been undertaken,
it i- not possible to say whether the

actual percentage will run a- high as

this or not. The grains of magnetite
a- well a- of the quartz -and itself are

small, the former probably all less than

40-mesh size. The iron* would appear

to be fairly uniformly disseminated
through the" sands of the cliffs, judging

from the lack of any pronounced black

streaks or areas.

since the Bpring of 1903 the company
have been assembling a suitable plant

(see illustration) to test their proc -

on the spot. It consists of a barge

about 25 by 80 feet plan, by 10 feet

depth, fitted with boiler, duplex driving

engine, propeller and rudder. The re-

mainder of the interior is taken up by
a high speed engine operating the sand

pump and concentrating apparatus: a

smaller engine connected to the elec-

tric generator which supplies current

for the magnets and lights: and a

complete machine and blacksmith shop

outfit. On the after-deck are the living

apartments, and forward are the -and

pump and outfit, including sufficient

Buction pipe to reach to the bottom of

the river at any point, ami the mag-

netic separating table or concentrator.

It would be premature to describe in

detail the process as exemplified by thi3

firsl separator, since considerable furth-

er experimenting is yet necessary to per-

fect it^ operation which may entirely

alter the design. This machine con-

-i-t-. however, essentially of a rubber

belt 3 feet wide with rough egg-shell

Burface ami raised edges winch travel-

up a slightly inclined plane on three

Kra-- toller-, tl ml one- 5 feet apart

and the intermediate one acting

tightener. The lower surface of the

bell travels nearly horizontally and

Close to the launder underneath of the

same width, along which the sand bluice

from the pump flows in a stream about

one inch deep. inside the lower roller

a magnel revolves at high velocity

while charged with electricity from the

generator bj means of contact brushes

on an extension of the magnet shaft

pas! the bearing of the roller. At

first a high voltage was tried, hut

since, it has been found. I believe, that

a low voltage and high ampe _

the best results.

As the sand flows beneath this lower

roller at not more than half-an-inch dis-
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tance therefrom, the magnetite is

picked up and held against the belt by
the magnets until the belt has carried
it around and on to the upper surface.

During this passage around the lower
roller the peculiar application of the
current causes the particles of iron to

roll over and over on one another, dur-
ing which a stream of water is spray-
ed from above to wash out any includ-

ed particles of sand picked up with the
iron. From here the iron travels
•juicily to the upper roller where it is

v a -lied off by water.
The company also purchased a 40- foot

tug for exploratory and freighting
work. The old Hudson Bay Company's
store houses on the shore below
the town site of Nipigon serve as ware-
houses and headquarters for the plant
for the present. The company expect
to accomplish a larger measure of com-
mercial success next summer at this
place with a plant of increased capacity,
since experiments with the process and
apparatus are to continue during this
winter at Chicago.

Argenteuil Mining; Co

The above company of Jackfish, On-
tario, and Saginaw. Michigan, is de-
veloping mining location A L 383, 323
acres, for iron. The property lies about
1 1-2 miles north of Jackfish on the C.
P,Ry, and on Jackfish bay, Lake Super-
ior. Mining has progressed here intermit-
tently since 1900 under the manage-
ment of Mr. A. F. Beattie., the force
at the present time, October 1903, num-
bering 11.

No 1 shaft was sunk 50 feet, verti-
cal, and 5 by 7 feet in size, and then
work was suspended.
No. 2 shaft. 170 feet distant from No.

1 shaft and 120 feet back from the lake
shore, is 25 feet deep, vertical, and 7
by 12 feet in size, and is now being
sunk to the 100- foot level.

A tunnel was driven towards No. 1

shaft from a point 440 feet distant,
and when 420 feet in, work was sus-
pended in favor of No. 2 shaft. The
ore, according to Mr. Beattie, consists
of an irregular body of hematite in a
granite formation.
The surface plant has up to the pre-

sent consisted only of the camp build-
ings—office, boarding-house and black-
smith shop. Now however a hoist and
boiler-house and shaft-house are being
erected for the small hoist engine and
the 20-h.p. boiler, already on hand.

"Williams Mine

The property by this name covers a
number of lots adjoining the Loon Lake
or Breitung mine to the east, both bor-
dering on the shores of Loon lake, and is

reached by a 1-mile branch line from
the Algoma Central railway at Wilde,
thence b.y boat across the lake, and
from the dock by three-quarters of a
mile of wagon road to the mine. 'Die

land taken up consists of the following
adjoining lots at the corner of four
townships in Algoma District : lot 11

and N. 1-2 of lot 12 in the 6th conces-

sion of Anderson; S. 1-2 of lot 12 in

the 1st concession of Hodgins; S. 1-2

of lot one and S. E. 1-4 of lot 2 in the
1st concession of Deroche; N. 1-2 of lot

1 and N.E. 1-4 of lot 2 in the 6th con-

cession of Jarvis., comprising in all

1,100 acres. It is owned bv ;'.e V-.il-

liams Iron Mines Company, Limited,
which was recently incorporated under
the laws of Ontario with a capitaliza-

tion of $3,000,000 in shares of $1.00

par value. The head office of the com-
pany is at Sault Ste. Marie, Ont.;
president, John E. Burchard: vice-

president, F. B. Lynch; treasurer, M.
W. Harden; and secretary and general
manager, Chas. C. Williams. Under
superintendent, C. W. Jessup, the force

numbered 20.

For more than a year previous to

the commencement of the preseni de-

velopment l>y this company early in

1903, the iron-bearing zone was ex-

plored in an unusually thorough man-
ner by the present superintendent and a
small force. For a distance of two
miles southeasterly from the Loon
lake mine, past Loon lake and through
these lots, the ground has been stripped
at intervals along the strike of the
vein formation. On the findings of that
work the present mining was under-
taken. A shaft is being sunk on the

Deroche lots 100 feet in depth to date,

vertical, and 5 by 8 feet in size, but with
no drifting therefrom as yet. Solid

timbering follows down close to the
sinking, with partition between the l.wo

compartments, and ladderway with
platforms, all in good shape. Un-
watering is done by a No. 5 Cameron
sinking pump. A boarded in head
frame of square timbers 22 feet high
to sheave covers the shaft. The re-

maining work consists of a tunnel 65
feet in length driven wrest into the hill

at a point about 100 feet south of the
shaft: and in the same vicinity several

test shafts from 20 to 30 feet deep
through the drift to bed rock.

The iron-bearing formation continues

through to this mine from the Loon
Lake or Breitung mine, in connection
with which latter it was partially aes-

scribed in an earlier Report (3). At the

Williams property however it is pos-

sible to collect additional information
on account of the extensive surface

strippings. The formation consists of a

(3) Bur. Mines, Vol. XI., p. 263,
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fine-grained greenstone, light to dark in

color, which i- probably essentially a

diorite, although no subsequent deter-

mination "1 this point has been yet

made. It appears to be a wide 'like

up1 ive origin, tra il ler

Laurentian hornblende granite of this

region with a northwest-soutl
strike its southwest contact lying about
300 feet distant from the mine
workings al both properties. These
workings represent the relative

on of ti e iron-bearing zone

at these two points, and in all

probability closelj so in the disl

between, since the formation ten

maintain a constant strike over con-

Biderable distances. The iron-bearing
zone follows the bottom ol a deep val-

ley from Loon lake to this mine and
beyond, and as far as examined appears
to represent the central line of a meta-
morphic disturbance which by both
pressure and faulting, imparted consid-

erable Bchistosity to the rocks for a

width of at leasl 600 feet, wherein it

approaches a slate in it- lamination.

Polished surfaces are common through-
out this area, a proof of movement in

the general disturbance. It i-

this central portion thai the iron is

found in small lenses or bands and
stringers intimately intermixed with
the formation, the ore consisting of an
iron black to lustrous specular hema-
tite, compact columnar, or fibrous, to

finely foliated. .No large or continuous
iron body has yet been uncovered, and
judging from the surface exposures and
the shaft the ore if -truck in large

merchantable quantity will not be en-

tirely clean, bul be associated with
more or less brecciated -late and trap

similarly to the ore at the Loon lake
mine.

On the southwest side of the valley

the formation is a daik greenstone,
generally slaty, though granular and
blocky in places, merging at the bot-

tom into a much lighter colored, highly
feldspathic rock aphanitic in texture
which continue- to the northeast. It

Meat hers gray, but in the body has a

light greenish-gray color. Throughout
both varieties of rock a general depo-
sition of quartz has taken place, in

minute stringers to massive veins sev-

eral feet wide, trending usually with
the strike of the enclosing formation.
The quartz all carries considerable red
and brown hematite and where this

has separated out into bands of clean

iron up to feet in width, it is of the
specular variety. A banded jaspery
ore is the result.

Narrow dike- of trap s,,nie quite dif-

ferent in composition from others cut
across the formation nearly at right

angles to its strike.

Mr. Jessop informed me that the

is of a- good "i better quality than
any now on the market, assaying 00

per ''Hi. and ovei of metallic iron, 0.015

sulphui and 0.009 pei

phospho

Loon Lake Mine

This property was formerly called t lie

og mine and i- described in

Tenth Report of the Bureau. An addi-

tion to the property ol 218 acres of

land under water in the central por-

t ion of Loon lake increases I he aj

the company to 1,219

acres in the townships of Deroche and
Jarvis. The Breitung Iron < omp
Marquette, Midi., -till owns the

ling to the statement of the

manager, but by a secondary arrange-

ment on of the mine i-

in the hand- "i a new concern,

Loon Lake [ron < ompany, Sault

Marie. Out- The latter company has

litalization of $3,000,000

par value: president S. B. .Martin,

and secretary and treasurer, I'. J. Hart.
Mr. Martin acts as manager also.

The new power plant i- located up
the hill at a Bhorl distance below the

mine workings, instead of on the lake

shore a - formerly. New machinery
ha- been installed comprising a 60-h.p.

boiler, a 3-drill Ingersoll air-compressor,

and in an adjoining building a

crusher and some car loading fixtures.

The hoist stands farther up the hill and
just below the shaft in a temporary
shelter. The one and three-qn
mile branch •

.;' railway from the main
line ot' t be A. (

. R. ha- been completed
in to the mine.

The tunnel was continued northwest
int.. the hill to a length of 298 feet

(131 feet increase) and at 210 feet cross-

cuts run 37 feet southerly, and
65 feet north to northeast ; the

latter connecting with the shaft.

At 13 feet in the former a winze i- '"

ing sunk on an incline of 7."> degrei

58 feet deep to date, with a crosscut 12

feet long from the bottom. In the tun-

nel crosscut a small hoist operates the

bucket in this winze. Instruc-

tion- for safer operation of this ma-
chine and the hoisting apparatus were
necessary.

The- -haft is situated about

northwest of the mouth of the tunnel

and is 175 feet deep and ver-

tical : at 71 feet depth the

northeast crosscut from the tunnel

connects. Beyond a short collar no

timber- or ladders have been placed in

the shaft, nor any means of entering or

leaving other than by the bucket. The
attention of the management was
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drawn to this neglect, and instructions
were given to immediately timber the
shaft, and to place hanging ladders
temporarily for use instead of the
bucket. From the south side of the
shaft mouth an incline chute was sunk
to the tunnel through the country rock,
and all ore from the shaft now drops
down here to be trammed out the tun-
nel to the dumps.

Some diamond drilling was done
during the summer, but not pursued to
great enough extent either in depth or
number of holes to give much informa-
tion as to the ore body.

In the last Report it was stated that
iron had been found at places across a
width of some 400 feet of the slate
formation. It appears now from my
recent examination when the snow was
off the ground that outside of a central
ore body, which may be called the main
or important occurrence of iron, the
other outcroppings consist apparently
of narrow lenses or bands of the slate
impregnated with iron, or of quartz
veins running with the formation con-
taining some hematite. The tunnel
workings show very well the nature of
the main iron body. It has a width of
about 50 feet southwest-northeast, with
the same strike as that of the s'ate for-
mation, rarne y r.ortliwist-sou'.heas

,. and
dips with it at about 60 degrees S. W.
The central portion contains the clean-
est iron. Outside of this the oie
is a mixture of brecciated slate frag-
ments and iron-black hematite, occur-
ring along fairly well defined bands in
rich and lean portions. The ore to
the northeast is bounded somewhat
sharply by the barren slate,
while on the southwest side, be-
fore the actual disappearance of
the iron, quartz lenses and ir-

regular stringers appear in increasing
quantity, gradually excluding the hema-
tite. This was observed to be the
case at every exposure—surface, tunnel
and crosscut, and bottom of winze.
The shaft has been sunk entirely in the
barren rock, the ore dipping away from
it, but with the iniention of cross-cut-
ting southwest to it from the bottom.
The stock pile of ore below the tun-

nel mouth contains probably 1,500 tons,
averaging, according to the manager,
about 50 per cent, metallic iron, 0.05 to
0.25 per cent, of sulphur, arid traces of
phosphorus.

Further instructions were given to re-
place the present dynamite magazine by
another situated at a safe distance
from the new workings, and to build
and use a suitable powder thawing
house. At the camp an office has been
built.

Locations in Aberdeen

On 20th October 1903 an examination
was made of certain locations situated
about 15 miles north of Desbarats, on
which diamond drilling was in progress
to test a body of specular hematite tra-
versing these locations. The work was
being done by Mr. E. F. Krelwitz of
Duluth, Minn., who held options on the
S. part of lot 11 and the N. part of lot
12 in the fourth concession of Aberdeen
township; and the N. parts of lots 1, 2
and 3 in the fourth concession of Aber-
deen additional. In May and June four
men were engaged in prospecting along
the surface of the outcrop, on which
a number of shallow test pits and cross-
cuts were then sunk. About the middle
of September diamond drilling com-
menced, and since then about 1,000 feet
has been bored in a number of holes in
the one locality.

This outcropping of iron has been
known for a number of years (4), and
about 7 years ago a line for a branch
railroad was located into it, but noth-
ing important in the way of mining was
done until this year.

The sedimentary rocks of the Hur-
onian period, consisting here of quart-
zites from white to pink, and from red
to brown in color, cover a belt of this

country from south of the C. P. K.
track to a short distance ncrth of these
iron locations, a width north and south
of probably twenty miles. In driving
across it no break was visible in any
of the many exposures, until within a
few miles of these locations, where
bands of slate conglomerate begin to

intersect the quartzites at wide inter-

vals, all the bands running roughly
northwest-southeast. On one of these
slate areas, which underlies a fairly deep
valley from a quarter to a half mile
wide between hills of quartzite, the iron

properties have been located. The
slates are generally finely laminatel,
grayish black in color, and have a
course of northwest southeast, with a
dip here and near the iron-bearing
zone of about 50 degrees S.W. Their
southwest contact with the quart-
zites would indicate an intrus-

ive orisin. since the outer edge
of the latter formation is intersected

by several dikes of slate from a few
feet to 30 or 40 feet wide, separated
by other bands of about the same
width of the now much altered quartz-
ites. The iron, which in its massive
form is an iron-black and bluish com-
pact columnar hematite, and where dis-

seminated a bright but fine specular

4> Jur, Mines. Vol. X.
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variety, occurs iu these several

ed band? of quartzose material. Over
a length of more tiiau 100 feet a vein

aive iron averaging a foot in

width stands up £0:>ve the -

e of the
hill, the other wall having lailen away.
On either =ide of this are other less

continuous bands, pockets and stringers

of the iron intermixed with the vein

rock. There is thus a maximum width
where exposed on the surface of about
U feet of merchantable
inensions of the ore struck in depth by
the diamond drill holes had not at that
time been made public, although 1 wa-
given i" understand the iron

at least as well lower down as on the
surface.

A microscopic examination of a thin
section of this vein-Waring rock was
kindly made for me by Dr. A. 1'.

Coleman. It was found to con-
sist largely of quartz with
some orthoclase and plag
and throughout all a dirty-look
terial, probably the iron. The consti-

tuent grains are more or less rounded
and have been enlarg - condary
deposition of .quartz, etc. There ap-
pears little doubt that it is a partially

ilized arkose or quartzite. It?

relations to the other rocks—the slate

and the quartzite oi

-

Word

;

four diamond, 'iiill holes

. iiiu:. Soles w •

each of two adjoin:

the northeast
nid pointe .

angle into the liill I the ore

at depth. Iron was struck in three of

uid 100

parently, was hardlj

e depths the respective widths

3: three bands
1 foot wide in an 8-foot width of the

formation; two bands 2 I

arated by 2 feet of quartzite; and in

feet in

or both - - iron-bearing quart-
-

: ginous for

several feet. The gs so struck

altered quartzite

mtcrop at the surface, but ap-

be cut off and surround.-. 1 by

These several interbanded
- of slate and altered quartzite

and also the iron ore in the lati

rertical. Mr. Krelwitz proposes

to continue drilling here early in the

_

Copper Mines
Tip-Top Mine :, '

t
-
with an overhand

5 feet hi"

The owners and the mine stall' re-

main the same a- at former inspections
with this difference, that to the latter

i ton has been add - --

At the time of my visit, 5th October
1903, the force numbered 2S ; but this
was shortly after reduced for a time.
Underground development has

tinned steadily and £ 1 ]>)<>_•—
made in opening up the c

for future ea-e in stoping. The shaft

is now 200 feet deep, an increase of 40
feet. A uniform incline : 7"

X. is now being maintained which is

taking the shaft down in the footwall
rock a few feet back of the ore, the dip

of which i- too irregular to follow.

In tin- first level, east drift, i- an over-

hand stope 30 feet long by 30 feet high

by 8 feet wide; west drift 40 feet, with
an overhand stope 20 feet lo;..

feet high by S feet wide. These two
- begin just beyond pillars

either side of the shaft—as do also the
- in the lower levels. Second level.

west drift. 52 feet, witli at 20 feet in

an upraise, now an ore chute, to the

first level, and around its

20 feet long by 20 feet high !• -

wide, timbered over into an ore pocket;

feet wide, tin Third level;

from face of station chamber, the drifts

run east 42 feet and west 36 feet.

Fourth b-vel i new, depl

north crosscut 72 I - lower

to fill with water
to the 3rd level. This development
work consisting of drift- and stopes

--ible the foot-

wall of the ore body, the remaining
irly all lying "U the hanging

wall or north side. The ore body will

probably 12 feet in width.

_ _ from the present work, through-
out all the underground work:

is the intention to continue drifting

on the various levels both ways to open
up more ground as -oon as arrange-

ments are settled for treatment

• for the lack of the partition

below the 2nd level, the workings are

lition. It was instructed

that this be placed in as soor

sible. Hoisting i« done by bucket as

before, but now the ore is dumped di-

rectly int.- car- to be trammed to the

sorting bin= and tables. Thence it is

elevated t.. one of the thr.

piles of coarse fir-t*. file -
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ci arse thirds, the average copper eon-

tent of which is about S per cent. About
4.0UU tons, of this ore was raised from
development work during the past year.

An interesting hud was made in the

way of a new mineral in the ore while

driving the upraise from the 2nd to

the 1st level on the west side of the

shaft. It was noticed first as minute
steel-gray crystals disseminated through
the mixture of iron and copper pyrites,

from which it is with difficulty dis-

tinguishable. After sorting out the
ore containing it and sampling the 20

tons or so obtained, assays gave about
2 per cent, cobalt in addition to the

copper.

At the mine an assay office has been
built and equipped for the use of both
this and the A L 2S2 gold mine. The
small air-compressor has been replaced

by a 6-drill Ingersoll compressor, and
a 35-h.p. locomotive type boiler added
to the former one. At the camp on
the lake shore another large log build-

ing for offices and sleeping rooms, to-

gether with several more private houses,

has been recently added.
Instructions for safer practices in

dealing with and thawing the dynamite
after removal from the magazine were
necessary.

Pattison Prospect

This recently opened copper prospect
on mining location It 760 of 46 acres is

situated about two and one-half miles
south of the 136 mile-post west of Port
Arthur on the C. X. Ry., on the south
shore of a small lake. It is owned by
-Martin Pattison and associates of Su-
perior, Wis., and has been under de-

velopment by them most of this season
with a force of 10 men. The total hold-

ings of these parties in the vicinity ag-

gregate 200 acres. Besides giving the
above information. Mr. R. M. Pattison
states that the development work has
consisted in sinking a 50-foot shaft and
in doing a good deal of surface strip-

ping. The copper occurs as chalcopyrite
impregnating a green eruptive rock.

Two camp buildings have been erected,

and a shaft head frame and blacksmith
shop put up.

Black Bay Mining: Co

Owing to the out of the way situation

of the mine belonging to this company
a visit could not be made on the oc-

casion of my tour of inspection; but
on 5th October 1903, I obtained the fol-

lowing information from the superin-

tendent. Martin Sorensen: The offices

of the above company are at Fort Wil-

liam, Ont., and Willmar. Minn., and the

secretary is M. G. Puggs. At present
only four men are employed. The min-
ing locations consist of McA 217 of 75
acres and E S 106 of 171 acres, situa-

ated on the southwest shore of the
.Black bay peninsula and southeast of

Pearl River station, C. P. R. A shaft
has been sunk 119 feet deep, vertical, and
7 by 1U feet in size. First level, depth
85 feet; west drift 30 feet and now driv-

ing. The rocks passed through consist

of amygdaloids to 112 feet depth and
after that sandstone. Not a great deal
of copper has so far been found in

the shaft workings, and it is now pro-

posed to continue explorations by dia-

mond drill.

The surface plant comprises boarding
and bunk house and office. All mining
has been done by hand drilling so far.

The company own a 35-foot steam tug
which plies between Fort William and
the mine.

Massey Station Mine

The road bed for the line from the
C. P. R. tracks has been completely
graded in to the mine 3 miles" from
Massey Station, but rail laying has been
deferred until the spring.

With the steady progress in mine de-

velopment the shaft has reached the
depth of 550 feet, an increase of 220
feet, maintaining fairly closely the in-

itial incline of 87 degrees V The first,

second and third levels have not chang-
ed. Fourth level; east drift 133 feet

with a crosscut 25 feet south at face;

west drift 225 feet. Fifth level (new),
depth 365 feet; the station chamber is

cut and drifts run 12 feet east and west.
Sixth level, depth 450 feet; station
chamber cut and drifts started only.

Seventh level, depth 530 feet with no
drifting yet. Work is now confined to
sinking and to driving the fourth level

west so that when far enough west an
upraise to the surface can be quickly
made. A second outlet such as this

will be imperative before stoping can
commence, both as a means of proper
and adequate ventilation and for an
auxiliary ladderway.
The timbering in the shaft has been

allowed to get too far behind the sink-

ing, and instructions for its completion

were given to the superintendent.

In the remodelled surface buildings

about the shaft there are now two
hoist engines, the old one and a new
Lidgerwood link-motion single drum
hoist of about 20-h.p. capacity.

At the camp a residence for the su-

perintendent and a number of other

private dwellings have been erected.

A short distance south of the mine
buildings stands the new powder thaw-
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ing house heated i>y ateam from the
room.

Tin- ore body maintains tl

characteristics in the bottom
and is of about the Bame width

and richness in copper. The, ore occurs
in a series of mure or less overlapping
and succeeding lenses, which accounts
for the local crookedness of the drifts,

though these in the main continue along
the same line. Crosscutting at the end
of each lens discloses the next not far

removed, about 10 fee,t or so to one and
the Bame side each time. The ore-bear-

te, a desci iption of which
and of the ore body generally will be

found in previous Reports of the Bureau
of Mines."
Under superintendent Jos. K

a force of 35 men is employed.

Hei Mi

1'his property includes portions

era] lots near the western boundary of

•Salter township, Algoma District, the

mine workings being reached by a 6-

mile road west of Massey Station and
past the lion mine. The op-

erators have recently become inccr-

porated under the laws of Ontario as

the Hermina Mining Company, Lim-

ited, with offices at Sault Ste. Marie,
Ont.. and Calumet, Michigan, and with
a capitalization of $500,000 in shares « i

55 each. The president is James Her-
man, secretary I'eter Primeau, treas-

urer W. B. Anderson and mine manager
R. H. Macdonald. The employees num-
ber 14.

A two-mile extension to the main
wagon road from Massey Station has

:i cut out by the company to

their workings. For a camp several old

lumber shanties on the property have
been made use of by renovating and en-

larging. They consist of office, boarding
and bunk houses and stable, and are
situated near the centre of the prop-
erty. For the storing and handling of

powder it was advised that a magazine
be erected and a proper thawing ap-

paratus and house provided at once.
Since the commencement of work by

the present owner-; in the summer
months of 1003. all the mining done has
been of an exploratory nature, and con-
fined to the surface, with the exception
of one vertical shaft which is 30 feet

deep. A lar^e number of test pits and
- were examined at widely scat-

tered points.

The locations cover an area of trap
intrusions in granite, the two in con-
tact with the light-colored quartzites
of this area on the south, and on the
north with the unbroken pink granite
country. The latter formation is a

hornblende granite, the bornblei

very small percentage and altered more
chlorite. 'J I

pact dark green to black rock, com-
posed ; hornblende. Jr tra-

verses the granite in roughly parallel

dikes striking from east and v •
-

southeast and northwest, with widths
of a foot or so, to over loo feet. I

the locations a number of quart/
carving chalcopyrite in varyh
have been found, in all but •

lying embedded in these trap mtrut
with the same strike. This
in th< in at the shaft. It

trav.- .,. in

but is intersected and disturbed by a
narrow dike of the trap, which indicates
that these veins in the granite '

to an earlier period than t!.

trap. The origin of the latter was prob-
ably due to a metamorphic disturbance
which faulted ami sheared the less re-
sistant trap, leaving figures or all
bands alonr: which the quartz ami
metals were deposited. These veh -

composed of quartz, and more Ol
altered trap, interbanded, one of them
at the northeast boundary of the prop-
erty, averaging probably 25 feel in
width in a length of 600 feet, in which
it outcrops at frequent intervals. Chal-
copyrite oeuc-rs in it i' -. but
only in the recei

east exposure does this approach a mer-
chantable percentage in the suiface -

Beyond the boundary line on the
next lot the vein was explored bj -

and surface work a few years ago
by the Nickel-Copper Company of On-
tario. Limited, at a point where the
quartz is over 40 feet wide. The
work, however, produced a rock dump
very low in copper.
The other veins, one of which is now

under development at the southeast end
of the lots, are smaller. ranL'im_' from
1 foot to 3 feet in width.

Rising: Sun Mine

On lot in the second concession of
Morin township and at 24 miles by
road north of Bruce Mine-. C.P.R., a
shaft is being sunk on a copper prospect
by T. P. McXulty. contractor, and five
men. for W. F. Ashton. manager of the
Copper Queen mine, five miles farther
north, and representative of some capi-

- of Calumet. Mich., who have pur-
chased the property.
Operations commenced in the first

week of August, my visit of inspection
beingr in the following October. 1

9

A branch road about one-thirl mile
Ion? had been cut in to the workings.
One log building composes the can
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the shaft a 12-h.p. vertical boiler and a

duplex cylinder single drum hoist have
been installed, but without housing

yet. The drum of the hoist, and also

'the sheave on the head frame are much
too small for the 1-inch steel rope used

in hoisting the backet.

The shaft is 53 feet deep, vertical,

and 5 by 7 feet in size with a short col-

lar but no other timbering. It lie-

in one of the wide eruptions Of trap

found cutting through the outer fringe

of the granite formation to the north,

the trap consisting of the typical brecci-

cated greenstone which forms a most
persistent belt east and west between
the Laurentian on the north and the

rest of the Huronian rocks to the south

to Lake Huron. The included rock in

the greenstone which gives it this brec-

ciated appearance consists of pink gran-

ite in all sizes from fragments to boul-

ders of many tons weight picked up
during the original ejection of the trap.

The granite consists chiefly of quartz
and pink feldspar, the hornblende and
chlorite contents forming but a very
small percentage of the whole and be-
ing often entirely absent.

The shaft explores a vein of inter-

mixed quartz, calcite and brecciated
fragments of the pink granite and green
trap. Only a very small amount of
ehaleopyrite was visible to the present
depth, and owing to the heavy covering
of drift further exploration in* the vicin-
ity was precluded.

The contract calls for a 100-foot shaft,
so that work will continue until this
depth is reached. Later a more perman-
ent^ camp may be erected.

Copper Queen Mine

At the commencement of work here br
the Copper Q.ieea Mining Company, Lim-
ited, nearly two years ago, the Govern-
ment road north from Bruce Mine- and
past the Rock Lake mine was continued
four miles farther north up to this mine
amongst the high hills. The distance
from Bruce Mines is about 30 miles, and
from Bock Lake 17 miles. The property
comprises about

,f mining
lands in Morin tewmhip, Algoma Dis-
trict, made up as follow, : South half
ot north half and uotb half of south
half of lot 3, iorth hall of lot 4 and
north quarter of lots 5, 6, 7 and 8. all
in the fourth concession, and the «outh
quarter of lots 5, 6, 7 and 8, in the fifth
concession, and the south quarter of lots
o. 6 7 and S in the fifth concession.
the locations lie between the Thessalon
nver on the west and Sheldon lake on
the east.

-Mining i- progressing under the man-
agement of W. P. Ashton, with Angus
Maedonald as resident foreman, and a
force at date of inspection, 22nd Octo-
ber, 1903.. of 7 men.

No. 1 shaft i- 140 feet deep, inclining
80 degrees V for the first 80 Feet,
and vertical for the remainder. Down
the side of the hill on which this
shaft was sunk a tunnel was run in west
in length 13.5 feet, connect : ng at its

face with the shaft at So leet depth
therein. At llo feet in the tunnel a
cross-cut runs 30 feet north. This
working is closed for the present.

No. -1 -haft, situated about 1,500 feet
west of No. 1 shaft, is 85 feet deep, ver-
tical, and 6 by feet in size, and now
sinking, this being the only working
place at present. There is on open head
frame over this shaft 20 feet high to
i lie 2-foot sheave. The shaft collar ex-

tends to only 15 feet depth, without
timbering or ladders below, the men en-

tering and leaving the mine by the
bucket. This practice is strictly forbid-

den by the Mines Act. as the foreman
and miners here are aware. Instruc-

tions covering these points were given

at the time.

A number of test pits were sunk and
the surface stripped at several places

between the two shafts on the various

showings of copper-bearing veins.

The power plant is at No. 2 shaft in

the one building comprising a 54-h.p. lo-

comotive type boiler; a 6-drill Ingersoll

air compressor: a 30-h.p. duplex cylinder

link motion single drum hoist engine

winding %-inch steel rope, and the buck-

et in the shaft, and pumps. (In the.

shore of Sheldon lake 750 feet to the

north a small pumping plant operated

by compressed air supplies the boilpv

and camp with water. The camp adjoins

to the east, consisting of boarding and
bunk houses, office, warehouse, stable,

blacksmith shop, etc.

Instructions were found necessary to

provide for the safe storing and hand-
ling of the dynamite.
The vein- under development lie along

the south contact of an eruption of trap
with the granite of this area. (See geo-
logy of Rising Sun mine, page 80). The
trap extend- north for a width of at
least 400 feet, while to the south the
granite continues without further inter-
ruption apparently, for nearly a mile,
when another dike of trap i- seen. This
latter rock is the brecciated greenstone
of the district, and the granite is pink
and low in its hornblende constituent.
By a later disturbance the greenstone
dike was fissured along several parallel
lines for a width of 50 feet from the
granite contact, and in this area lie the











Tip-top copper mine, L903

Tip-top copper mine, showing >hat"t house and ore dumps.
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i oppei Q ieen i eine composed of inter-

mixed quartz, and brecciated g nstom
carrying a small percentage of chalcopj

rite. Considerable coarse Bpeculai hema-
tite- i~ mi imaterj associated \\ ii b

of tin- chalcopyrite, small nodules of tin:

the hitter being surrounded by the for-

mer. At the No. I shafl and tunnel

workings the quartz vein explored i^

nearly clean of other rock matter, and
has a width at the crosscut at 115 f°°it

in the tunnel of ii» » feet. It carries
only a \*'i\ small mi m of chalcopj
ml- excepl in tli.' few cases "i local

enrichment. Although the several par-

allel veins above mentioned are separ-
ated bj apparently barren bands of trap,
the whole width of 50 feet or so north
of the granite i- considered a- vein
matter. No. 2 Bhafl was Btarted down
vertically through the trap at a

distance north of the outside deposit of

quartz with the intent ion of intersecting
the vein lower down. This i- a doubl
ful policy to adopt in the initial develop-
ment of a pro-peel where every foot
Mink should be made to open up and
define vein matter.

Ranson Mine

- now reached by a 10-mile wag-
on road recently completed by the com-
pany in conjunction with the Taylor
Copper Mining Company, whose mine it

also serves. The road runs southeast-
erly from Dam Creek siding. Algonia
i entral Railway. The force at present

numbers 11, under superintendent J. C.

Burns.

The underground development to date

is as follows : No. 1 shaft, on the Bouth-

easl quarter of lot 12 in the fifth con-

on of Chesley township is 213 feet

deep, inclined 65 degrees V. and 7 by
12 feet in size. The firs! level is now
being opened al 200 feel deep. The shaft

is well timbered with square frame- -up-

porting the pole skids for the bucket.

the partition between the two compart-

ments, and the ladderway. The power
bouse adjoin- the shafl house contain-

ing the same mining plant as enumer-
ated in the las! report.

Xo. 2 shaft lies about one mile west
of Xo. ] shaft, in depth 75 feet, inclin-

ing about 55 degrees \". This is sup-
|'o-ed from the outcroppings between to
be un the same bands of quartz in the
trap as Xo. 1 -haft. Work was suspend-
ed here, however, about a year ago. N'>.

3 shaft is about a mile southwest of
Xo. 1 shaft and near the old original

camp. It was sunk 47 feet deep and
then closed.

The camp has been added to b\ sev-

eral -mall log buildings. Some instruc-

G M.

tions ioi the -ate handling oi dynamite
were necessary.

The -Xo. 1 -haft follow- down a vein
of quartz which at the surface is ti or
7 feet wide, but which gradually nar-
row - until at about GU feet depth it is

replaced by narrow quartz stringers
running iregularly through the trap.

This state continues to the bottom, the
quartz content being quite small. A
fair percentage of chalcopyrite occurred
mar the surface, judging from the ore
on the dump, but in the lower part of
the workings it has nearly disappeared.
This vein lie- in and parallel with a
dike about 100 feet wide of brecci-
ated greenstone, in pink hornblende
granite. The brecciated inclusions in the
trap consist of fragments of the adjoin-
in- granite ranging in Bize from pebbles
to immense boulder-, one of which more
than fills the shaft. After considerable
squeezing this dike was evident 1;

tacked by aqueous solutions which de-
posited the quartz and the sulphides to
form the present veins and stringers.

Both trap dike and quartz rein strike
wc-1 _'n degrees X.K.. 20 degrees S., and
dip at about 65 degrees to the N.E. The
disturbed area in which quartz occurs
measures about 50 feet across, and all

of this is considered to be copper-bear-
ing. Xo development yet undertaken
has been done for the purpose of prov-
ing this.

Bruce Mines

There is little of change to note with
regard to this property. The same force
of 20 men and sometimes more is re-
tained keeping the workings pumped out
and in shape both above and below
ground for a resumption of mining on
shorf notice. From the manager, Mr.
Louis Abrahams, I learn that some in-

termittent drifting has progressed on the
362-foot level from Xo. 4 shaft and on
the 382-fool level from No. 2 shaft, the
intention being to eonnect these two,
which are pointing one towards the
other. Xo rock has. however, been
hoisted. The shipments from the old
dumps of tailings -till continue to the
smelters in the nickel-copper camps
about Sudbury from which suflicient

profit arises to maintain the present
force at the mine.

Rock Lake Mme
All operations were supended here in

July 1903/ It appears that the com-
pany is short of money or at any rate

tired of putting more up with little re-

turn. If more judgment had been exer-

cised in the initial development the mine
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might be in steady operation to-day.

The company, however, adopted the pol-

icy of expending large sums on sur-

face works, including a 200-ton concen-

trator, before ascertaining by under-

ground development whether or not the

ore body required or warranted it. It

mining had even then continued steadily

in advance of the stoping, instead of

allowing the small amount of ore in

sight to be exhausted, the property,

might now offer a more tempting mining

venture than it is. As it is, practically

nothing is known of the vein below the

second of 200-foot level, for although the

shaft reaches a depth of 400 feet it was

sunk vertically through country rock,

the vein dipping away to uie southwest,

and almost no drifting was done on

these lower levels.

From the company's solicitor in Sault

Ste Marie, Ont.. I learn that the prop-

erty is now for sale, or lease under some

form of working option. Before any

further attempt at milling and concen-

tration is made the ore body should be

thoroughly explored and developed suffi-

ciently in advance of the ore blocked

out to insure a steady supply when

stoping begins again.

Taylor Mine

This mine was not inspected last year

since all work therein was suspended in

August. From Mr. R. H. Taylor, one

of the directors of the company, I learn

that the shaft reached a depth of 112

feet with at the 50-foot level drifts 25

feet with, at the 50-foot level, drifts 25

that the company have not money
enough to continue development for the

present. Three men are getting ont a
supply of cordwood and looking after

the plant.

Superior Mine

Under the same management as at

last inspection mining development has

progressed steadily to the date of in-

spection 19th October 1903, with at pre-

sent a force of 24.

Shafts Nos. 1 and 4 remain unchanged.

No. 2 shaft was sunk to 130 feet depth

(an increase of 40 feet) and then tem-

porarily closed. Xo. 3 shaft, depth 115

feet (10 feet increase). The second level

crosscut was continued southwest to a
length of 70 feet. Xo. 5 shaft, 100 feet

deep (75 feet increase), with drifts from
the bottom 15 feet northwest and 15

feet southeast, and a 12-foot crosscut.

Work lias been suspended here also. This

shaft lies 450 feet northwest of Xo. 3

shaft, the most southeasterly working.

Xo. 6 shaft. 1.100 feet northwest of Xo.

3 shaft or 650 feet northwest of Xo. 5

shaft, is 190 feet deep (175 feet in-

crease), with the first level now starting

at 100 feet depth.

All development is at present confined

to Xo. 6 shaft. This has struck a very

rich shoot of copper in the quartz vein,

the chalcopyrite content continuing in

its richness to the bottom. The sul-

phides in Xo. 5 shaft gradually dimin-

ished until at the bottom, with nothing
of commercial quantity left, it was
thought advisable to change the point
of development to Xo. 6 shaft. At the
latter a substantial head frame has been
erected and boarded in, and a few feet

north a hoist shed built from where the
hoist formerly in the engine house oper-

ates the bucket in this shaft. A dry-

house and a blacksmith shop were also

added. The hoist runs by compressed
air from the power house.

Instructions were necessary forbidding
riding in the bucket and looking to the
safer handling of the dynamite.

Nickel Copper Mines

For various causes only a few of the

nickel-copper mines have produced any
ore this year, and none of them con-

tinuously. The Victoria mine is still

closed, although the same company have
been developing and raising ore from
another property. The smelter at Vic-

toria has, however, run most of the year
in order to clean up all remaining ore

on the roast heaps. At the Copper Cliff

camp mining has been until late this

fall intermittent, and in progress at
hut two or three of the mines of the

Canadian Copper Company, while certain

radical changes in the methods and in

mining and smelting plant might be the
better put under way, and in order that

the underground explorations, by dia-

mond-drill principally, mentioned in my
last report, might be completed. The,

mines of the Lake Superior Power Com-
pany (Gertrude and Elsie) have been

closed since the failure of this and its

parent corporation, the Consolidated

Lake Superior Company, to meet ob-

ligations last spring.
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Canadian Copper Company

\- stated above, only a limited
amount of ore has I n raised tin- year
up to this date of my inspection, No-
vember 1903, and most of that came
from the Creighton mine, sufficing, with
the reduced smelter output, to keep the
roast yards well stocked. The work
of exploration oi the different ore
bodies outlined in my last report has
been carried as far an intended for the
present, and as a result nil of the
mines thai are to !>'• worked in thenear
future ]>ut in a state of readiness Also
the proposed consolidation of Bmelting
and allied operations at one point has
been raj. idly proceeded w ith. The build-
ing for the new smelter plant i- nearlj
completed and other changes in the,

surface arrangements, in the railroads^
roast yard-, power plant-, etc, havej
gone on concurrently, bo that this win-
ter the plant can be installed for the
must part without hindrance from the
weather.

The old original or east smelter lias

been dismantled and all plant removed.
At tin' west -melter no alterations of

account have taken place, since with

the completion of the new plant this

one "ill also be abandoned. It is be-

ing maintained, however, as formerly,

and a number of the furnaces are kept
inconstant blast. Certain satisfactory le-

Milt> have beenrecently obtained in the

course oi the continued experimentation
with tin- furnaces, according to the super-

intendent, these being an increase in ca-

pacity of these nominally 100-ton fur-

naces to about 250 tons, namely, by in-

creasing the pressure of the cold blast

(from 10 <>/. to about 16 oz.) At the,

same time the grade of the matte is

-aid to have risen from the former con-

tent of •''<» per cent, nickel and copper

to 35 per cent. The experiments with

these water-jacketed furnaces in pyritic

smelting using hot blast (mentioned in

my last report i continued until suffi-

ciently definite conclusions were arrived

at, which, Mr. Baird states, are pro-

mising enough of ultimate success to

have warranted consideration of them
in the design of the new furnace-, and
the arrangement of the plant for the
furtherance of the pyritic process there-

in later on. While the stove for heating
the blast worked well, its capacity was
insufficient for the furnaces; and also
the area or cro ition of the furnace
above the tuyere- was too large toet
the requisite oxidation. The boshes of
the new furnaces will he designed to
provide for this important detail.
The new smelter site lies in a direct

line between the two former smelter

plants, at about 1,800 feet south
the west -inciter, and 3,200 feet north-
u '-' of the easl one. and on a clay
and rock elevation above and fa. :

extensive claj Bat to the Bouth and
Bouthwest. Prom the bottom or con-
verter-room floor of the -inciter build-
ing, the drop to the level of thi- flat

will he about -!<» feet, which i- consid-
ered ample for the discharge and dump-
bag of slag from both the converter and
the blast furnace- higher up. In placing
the foundation- for the various Btruc-

tures a great deal of excavation both
in the (day -oil and in the -olid rock

necessary and also considerable

filling. Stone and brick have been used
for the walls while all interior framing
and fitting will I f iron and steel. A
full description of the new plant will,

however, he deferred until it- comple-
tion. Suffice it to say, that there will

he only two blast furnaces, each of

."..mi ton- dailj capacity, water-jacketed,
17 feet high and 50 bj 204 inch

tuyere-, and 7»» by -2n4 inchesat the top.

to use cold blast at about 40 oz. pres-

sure; and a number of bessemer convert-

ers, to take the matte in the molten
-tate direct from the settling well-. The

standard guage track ha- been laid from
the main or No. '> roast yard,
which lie- to the north about
half a mile. around to and over
the ore l.in- at the -inciter at a .") per

cent, up "Trade, while from the tracks in

the tint below and to the southwest an-

other branch line run- iii. i in the >asf

side of the -melter building stands the
new power house, to contain all

sory machinery for the smelter plant

and the elect lie- generators for power,

and light in all part- of the company's,

properties.

At the west smelter, in a .-mall shed
adjoining the power r i-. a lar;_'c ver-

tical straight-line air compressor, or

blower, was Bet up for use in the recent

tests with the hot blasts.

No. 1 roast yard contain- about 12

heap-. It will continue t., he used as
a roast yard until the new smelter is

in operation.

No. 2 roast yard has been done away
with, which make- possible a more com-
fortable atmosphere around the town of

< opper Cliff.

No. •'! roast yard, now the main one,
and soon to carry on w.ihin its exten-
sive limits all roasting operations, has
increased considerably in length since
last inspection. The heap- here num-
ber about 50, all of ore. in all stages of
progress. The new heap-, however, are
being built only about quarter the size
of the former ones, each -et of four now
occupying the same space a- one for-
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merly did. A second line of tracks has
been' laid down the north side of the

heaps. Loading and unloading of the

roast heaps will be done by swinging

arm derrick, to operate from the rail-

way tracks, transferring the ore from

flat car to heap and vice-versa. One

such derrick is now on hand.

The same dangerous practices in the

thawing and storing of the dynamite at;

the roast yards, and which were con-

demned and forbidden on my former in-

spection, were still in use; but assur-

ance was given by the new superintend-

ent that my instructions in the matter

would be complied with immediately.

Ontario Smelting Works

The Ontario Smelting Works, form

operated as a separate concern, has now

become part of the property of the

Canadian Copper Company, and all busi-

ness connected with it is transacted at

the companv's head office. Mr. H. J.

B Baird. who was superintendent of

this plant alone, has been appointed

general superintendent of all the smelt-

fn<* and roasting operations of the com-

pany, Mr. P. R." Bradley succeeding him

in the former position.- Under him the

emplovees number 151.

The'changes in the plant noted as pro-

posed or under way at the last inspec-

tion have been completed, and are now

in operation. With the three calciners

and the briquetting plant the smelting

charge is furnished in such shape that

one furnace is now able to treat the

whole supply of low grate matte from

the smelter.' To increase the efficiency

of the calciners. a second high stack has

been built. A necessary cooling arrange-

ment for the roasted fines from the cal-

ciners before mixing with binder and

briquetting was built consisting of a

horizontal revolving cylinder 3 feet in

diameter by 110 feet long with spiral

angle irons inside to help convey the.

material from end to end. I lie cylin-

der stands outdoors without cover
where it keeps sufficiently cool. Addi-

tions to the power plant consist of a
purifying system for the boiler water
and another steam engine of 100 li.p.

Copper Cliff Mine

Mining stopped here a day or two
prior to my visit. The mine had been
producing ore most of the year, and
it was decided to thoroughly explore
the country by diamond drilling from
the bottom levels of the mine in order
to determine definitely the amount of

ore to be looked for, and whether or

not this will warrant certain important
improvements in shaft and surface

works for more economic ore extrac-

tion than the present conditions allow.

The drilling will commence immediate-
ly-

In the early days at this mine ore

containing less than about 5 per cent,

nickel and copper was thrown on the
dump as not worth treating, and in

this way nearly 5,000 tons accumulat-
ed. With the improved methods and
also because this ore and its gangue
makes a good flux, the ore from this

old dump is now being used in the smelt-

ers along with the roasted ore.

All mining since last inspection has
been confined to the 13th and 14th levels,

the latter of which is still worked from
a winze from the 13th level, the snaft
not yet having been projected below
the latter. The following measure-
ments of mining done are taken from
the office plans and are to date of May
1904. In the 13th level southeast drift

(from end of crosscut west from shaft)

the stope at the face and extending up
to the 12th level has been considerably
enlarged from the bottom up. In the

northwest drift a good deal of ore has
been taken from a new overhand stope
100 feet long by 7 to 9 feet wide and
50 feet high. The winze from beneath
this stope follows down this same ore
body and stoping has progressed on it

around the winze to a length at top
(13th level floor) of 30 feet and at bot-

tom (14th level floor) of 65 feet. Re-
cently it has been worked deeper as an
underhand stope to 35 feet below the
14th level at about the same length.

Its average width is between 8 and 9

feet. The opposite or southeasterly
drift on the 14th level was carried to

a length of 212 feet (132 feet increase)

and just beyond the shaft an overhand
stope 66 feet long by 8 feet wide and 9

feet high run. From 156 feet in this

drift a hole was bored by diamond drill

140 feet southeasterly piercing two
lenses of ore about 20 feet apart, one
25 feet wide and the other 12 feet.

Being directly beneath the stopes in

the southeast ends of the 13th and 12th

levels above, the new finds doubtless

constitute the lower extension of the

ore there worked.

These occasional new discoveries by
diamond drilling of ore bodies in the

lowest level of the mine and below the

original main chute which pinched out
on the 13th level, indicate that this

latter has not actually terminated, but
merely broken up into a number of di-

vergent smaller lenses or chutes, and
although none of these have approached
the size of the original deposit, their

continuity both in dimension and in

value (nickel copper contacts) has made
it well worth while minims; them and
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searching for more. The irregularity

in the divergence of the differ*

from the base of the old deposit is such
that further Beareh by drilling in other
horizontal directions and in depth may

-

in the location of still more

No. 2 Mine

Before abandoning the open pit

as a working place tlie ore men-
tioned at last inspection as remain-
ing on the north wall under the over-

hanging portion and the arch, and all

that on the south wall in fronl

surrounding the old shaft for a depth
Boutfa from the pit wall of about 30

feet has been broken out and raised.

The old shaft, therefore., is no more
and very little but rock now remains
On the walls. The 3rd level or :

measures 100 feet east and west by 220
feet north and south.

Shaft, depth 402 feet 12 feet in-

ending in a 20-foot sump below
the 5th level. The timbers for the

double skip road and the ladderway
with partition between have been car-

ried from the fourth down t<> the fifth

level. The winze sunk from the old

ition now lies out in the open
pit. covered over, the stope just below
being reached from the bottom of the
old shaft. From here an underhand
stope has been opened out to about 40
bj BO feet plan and 30 feet deep
Burrounding the winze to the 4th
level, down which all the i re

is milled for hoisting from that
point. J he roof of this stope is care-

fully scaled as the work proceeds and
preparations made for its subsequent
examination when the Moor has receded
out of reach. Fourth level, unchanged.
Fifth level: a wide and a hi?h drift has
started from the shaft -tation to run
north under the ore body.

In addition to the wire rope signal

apparatus, one for each *kip road, an
electric system has just been installed

between the different levels, the sur-

face and the hoist room. In the rock
the former 9 by 15-inch jaw

crusher has been replaced by a 15 by
24-inch of the same type. The boiler

battery contain- seven units all fitted

with underfeed mechanical stokers and
draught.

No. 3 Mine

The shaft was carried down fr >m
md to the third level short-

ly after my la<t vi-it : and on the
completion of the timbering therein
with the double skip road and ladder-
way, all work was suspended under-
ground and the water allowed to rise

until such time as the ore from this

mine i- needed. A little more drifting
one on the third oi 165

but no Btoping.

Creighton Mine

Except during the month of June
mining has continued here steadily, but
not all the time has ore been raised,

the open pit had been sus-

pended foi a short time previous to my
inspection and work confined to sinking
the shaft down to the next or second
level. 140 feet deep (80 feet below first

level i. A uniform incline of 57 de-

- 30 minute- i- maintained from top
to bottom. Just now the -tation cham-
ber is being opened and the timbering
of the shaft with double skip road and
ladderway completed. One drift will

run north under the centre of the pit,

and when far enough in will be up
to the pit floor, so that ore may be mill-

ed down and hoi-ted from this second as
well a- the first level. So far all the
ore raised ha- Keen broken from the
pit walls on the northeast and west
sides increasing the opening to a
length east and west of 110 feet and
a width north and south of 60 feet
Ho winze from the pit floor to the
west of the level station will shortly be
connected with the -econd level drifts
for good ventilation. In the

house one of the two former 9 by 15-

inch jaw crushers ha- been replaced by
a 15 by 24-inch jaw crusher, and the
grizzlies have been altered to separate
the small ami large sizes. Also the
end bump sorting table- are being re-

placed by travelling belts whereon the
sorting will in future be done. Adjoin-
ing the ro.k house to the east, a ma-
chine shop containing lathe, drill and

essories, has recently been built.

ework now carries the rails from
tlie M. and X. S. Railway Mdinj: up to

and above the boiler room door, so that
the cars may dump the coal there. \

few more dwellings have increased the
extent of the little village at the mine.

In the work of defining the ore body
over 5,000 feet of diamond drill

were bored and as a result at
- iown up,

according to the statement of the

superintendent. Tlie ore body -

to have the form of a lenticular

chimney, it- greater width or

strike running about east and west
and it- dip north at about
along and in direct contact with a foot
wall of i_'ranite. The great width of the

sil and its average nickel-copper
content of about 5.5 per cent, are main-
tained with but <=mall variation to the
bottom of the hole- a: about 3>xi feet
vertically. When the surface outcrop-
pings outside the tested area are taken
into consideration the above estimate
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of ore in sight is well within the mark
to this depth.

Tlie present small development force

of 35 men will, it is stated, be increased

almost immediately to about 100 men
in order that the maximum output of

about 600 tons of ore per day may be

raised from now on.

Victoria Mine
No inspection of this mine was made,

since it has remained closed down,
lioni Mr. A. B. iiixon, the mine cap-

tain, 1 learn that after raising all loose

ore and rock from the under-
ground workings, and then also

the pump and other machinery,
the whole was for the present

abandoned and the water allowed to
rise. The smelter has, however, con-

tinued in operation on the ore from the

roast heaps in order to clean all this

up. It is expected that by the end of

this year, 1903, this will have been ac-

complished, when operations at the

smelter also will be suspended.
Ihe ore raised since June at the

North Star mine, which is about 3 miles
west of Copper Cliff, has been shipped
in here and all not smelted dumped
along the trestle road leading up to the

furnaces. These shipments will probably
continue until June 1904, when the com-
pany's lease on that property expires.

In Wales where the Victoria matte
was treated Dr. Mond's nickel refinery

has remained idle since the close of

1902, when the Government suspended
all operations pending an inquiry into

the sanitary state of the process. It

is likely to be started again ere long.

and the resumption of mining at the

Mond properties here is also said to be
contemplated.

North Star Mine

A note was made in my last report

of certain work done at this mine by
the Mond Nickel Company in 1902, by
which nearly 5,000 tons of ore were
raised- and shipped to the Victoria
smelter. The option unde.v which the
mining was then done has been ex-

tended, according to the superintendent,
until June 1904 and last spring mining
commenced again. About 7,000 tons ad-

ditional nickel-copper ore has since been
raised and shipped by rail to the Vic-

toria smelter and there either converted
into matte or stocked.

The property consists of adjoining
parts of lot 9 in the second and lot 9

in the third concession of Snider town-
ship. Algoma district, and lies aboui 9

miles west of Sudbury by the M and N.

S3. Railway from which a quarter-mile
siding has been run into the mine. The
owner is A. McCharles, Sudbury, the

mine captain, A. B. Hixon, and the

foremen Tom Tuttle and .lames Laag-
den, the force numbering 39.

Mining development consists of the
tol lowing: an open trench along the
ore body about 150 feet in length by
5 to 20 feet (average about la feet)

wide by 90 feet deep and inclining 70
degrees north. The foot-wall is smooth
and solid but the hanging wail irregu-

lar and fractured, requiring frequent
scaling. To the west of the pit and in

continuation of it the surface was
blasted oil' to a depth of . 6 feet for 00
feet farther. By means of two swing-
ing arm derricks on the north side of

the opening and by buckets and a
double drum steam hoist, the rock is

raised to the surface and dumped im-

mediately into the railway cars for ship-

ment. A chain ladder runs down the

footwall affording the only means of

access, and one none too safe or easy,

to the workings. It was recommended
to commence preparations for mining
hereafter at greater depth under a roof

formed by the present door of the pit,

and for hoisting either by skip or by
bucket on skids, since the overhanging
wall is interfering with the bucket and
rope in the present method.

The mining machinery consisting of 3

locomotive type boilers aggregating 150-

h.p., a 5-drili Hand air compressor, and
a duplex cylinder, double drum hoist of

about 18-h.p. capacity was installed this

past spring and the log buildings erected

there for it. The camp at the junction

of the siding with the main line of the
railway is made up of office, bunk and
boarding houses, another small dwelling

and stable.

Previous to the present mining the

company bored about 4,500 feet by dia-

mond drill in some 24 holes, the deep-

est being about 300 feet. Most were
drilled from the north side of the ore

body since it dips in that direction,

and in the vicinity of the present work-
ings, where the most promising surface

indications existed. Ore was found in

nearly all of the holes varying in width
according to the nature of these irregu-

lar deposis and at not more than from 4

to feet away from the granite con-

tact beneath the foot or south wall.

This contact strikes north 60 degrees

E. with dip of about 70 degrees

N. 30 degrees YV A description

of it from a surface examination
made before the present mining had
begun will be found in the 12th report

of the Bureau of Mines, page 248. The
norite in whieh the pyrrhotite and
clialcopyrite lie contains scattered small

inclusions of granular quartz and of

granite. The ore itself averages about
35 per cent, of rock matter intermixed
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as rounded fragments t<. -mall bould-
h--,. The chalcopyrite occurs for the,

most part along or oear the walla. The
values in nickel and copper aggreg

about 4 per cent, on the average, the

nickel being in excess of the copper.

Gertrude Mine

Ail work both In the mines and in

the amelter, was suspended here early

in tin- summer on account of the finan-

cial embarrassment of the operators,

time and subsequent to my Last b

the Lake Superior Power Company, one
of the corporations subsidiary to the

Consolidated Lake Superior Company,
Sault Ste. Marie, <»nt. Previous to that

tion the mining work had, according to

superintendent, developed new ore

bodies of considerable extent in -

of the other shafts. From all of these
a large tonnage of or., was being raised

and tli>' smelter kept in operation to

it> full capacity. All tin- matte so far

produced i- -till in stock at tie- <melter.

Mr. Thos. Travels, superintendent, is

keeping only a few watchmen at the

property.

Lead Mines

In the town-hip- of Dorion and Mc-
Tavish and the surrounding area north-
ui -i of tie' upper end of Black bay, lake
Superior, deposits of lead and zinc have
been known to exist for many years.

Their occurrence ha- been described in

the reports of the Geological Survey of

Canada, 1866-69 and 1872-73 and in' the
Report of the Royal Commission, 1890.

The geological systems of this area in-

clude both Euronian and Cambrian, the
latter in Dorion and the immediate

westerly vicinity, mad.- up largely of

Nippon rocks, such as grey -and-tones,

indurated red marl- and variously col-

ored compact limestones. Separated
ar.a- of gneiss ai ca-ionally well de-

veloped in the above, and it i- in con-

nection with all of these rock- that the

treins are found, following well denned
line- of faulting. In a matrix of quartz,
ealcspar and barytes occur galena,

blende and some copper pyrites in pock-

bands and disseminated. Some of

the veins attain a width of 2."> feet, al-

though from 6 to ^ feet appears to be

more near the average.
It is on one of these veins which lies

off the northwest corner of Dorion town-
ship that the present development i-

being done by the Ontario Lead and
Zinc Company, of Superior, Wis., E. C.
Kennedy, president. About a year pie

vious to October 1903, other parties
carried on exploratory mining oi

vein for a while. The property h
reached by what wa- once a good road,
hut is now only a trail running 8

westerly from the C. P. Railway siding.
1 miles southwest of Wolf station.

< onsiderabl -e wa- in the earlier
day- -hipped from some of these veins
to smelters in the United State- and
other countries, so that it does not ap-
pear unreasonable to expect that if they
were now thoroughly examined again
ore bodies would be found which could
be profitably worked under the increased
and more economical facilities of to-day.
Although in large part the occurrence
of the ore in the veins i- somewhat
pocketty. and thinly disseminated, yet
enriched areas or pay chutes have been
known and mined, a- for instance at the
Lead Hills or Enterprise mine, in Mc-
Tavish,



Mines of Eastern Ontario

By Willet G. Miller

The mines embraced under this head-
ing are situated in the region bounded
to the northward by that part of the
Canadian Pacific railway which stretches
from the Ottawa river to the northern
part of the Georgian bay.

In a paper published two years ago,

the writer showed that the mineral in-

dustries in this part of the Province
exhibit as great a variety in kind as
do those to be found in probably any
other part of the world of equal extent of
territory (1). Among the metals or ores
produced during the past year are gold,
with associated silver, copper, iron,
zinc, lead and molybdenum. Pigments
or paint materials are represented by
white arsenic, which is also used ex-
tensively in the manufacture of plate
glass, and for other purposes. Among
substances used for refractory purposes,
or to withstand high temperatures, is
graphite or plumbago, which is also
now used as a base for paints. Our
mica finds its chief use as an insulating
material in electrical machines. The
region under review is the world's
largest producer of corundum, the best
abrasive or grinding and polishing ma-
terial known. Two mills, -with a com-
bined capacity of over 200 tons a day, for
the concentration of this mineral ' were
built during 1903. There has been an
increased output of feldspar, a mineral
found in large deposits in this
part of the Province and used exten-
sively in the pottery industry, and for
other purposes. The production of ac-
tinohte and other minerals, which are
ground and used as roofing materials,
has been carried on during the past
year on about the same scale as during
former years. The preparation of short
fibre asbestos was begun in 1903. Dur-
ing the last three or four years eastern

(1) Journal Can. Mining Inst., Vol. 5,
pp. 233-256.

Ontario has been a producer of irons

pyrites, a mineral which is used in the

production of sulphuric acid, and work
was done on two or three new proper-

ties of promise in 1903. A small amount
of talc was raised at the only developed
mine of this mineral in the Province.
Talc is used chiefly in the paper indus-
try.

Eastern Ontario possesses a number of
important mineral industries which can-
not properly be placed under the head-
ing devoted to mines. The crushed stone
industry is growing. There are many
important quarries from which stone
suitable for any building or structural,
'purpose is obtained. The marble in-

dustry is only in its infancy al-

though the Province possesses large
deposits of material suitable for
the production of this orna-
mental stone. The lime production,
scarcely seemed to equal the demand in

the more southeastern districts during
the past season. The clay industries
are capable of large expansion. The
output of peat is likely to increase now
that processes for the briquetting of this

fuel have been more highly perfected, by
inventions during the past year. Dur-
ing the last twelve months important
discoveries have been made in connec-
tion with petroleum and natural gas,.,

which encourage .us to hope for new
sources of supply of these substances in

the Province. Salt,, and mineral or medi-
cinal waters should also be considered in

reviewing or enumerating the . mineral
industries of the Province.

Corundum Mines

Important additions have been made
during the last year to the equipment
of the two companies mining corundum
in Renfrew and the adjoining part of

Hastings county. The Canada Cor-

undum" Company Avhich has been/

[88]
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operating in Raglan township for

Borne years erected a mill which
will handle two hundred tons or

more of crude rock in twenty-four
hours, the plant formerly in use bj the

company having a capacity ol aot

much more than one-tenth of this. The
Ontario Corundum Company whose
works are i" Carlos township formerly
-hipped considerable hand-picked rock
to the i nited States for concentration.
J he company have now erected a mod-
ern plant which prepares the corundum
tor market at the mine, and has a ca-

pacity "t about one and a quarter tons

"i concentrates per day. Reproductions
of photographs of the mills of both of

these companies will he found in this re-

port.

A charter was -'cured during the last

few months for another company, known
as the Corundum Refiners, Limited.
Ihi- company proposes to carry on min-
ing and milling operations in the north-

eastern part of Raglan township.

Canada Corundum Company

(Quarrying and concentrating were in

progress at the mine and works of this

company on a scale similar to that ol

former year- until about the end of

1903. The old mill was then dismantled.

part of the machinery being added to

the new plant which began operations in

the first quarter of 1904.

The new mill is situated at the eastern
end of the southern face of the hill on
which the corundum rock is quarried.
This hill affords an excellent site for a
modern concentrating plant. The top ot

the mill is about 85 feet above the foot

of the hill, thus affording an opportunity
for feeding tin- rock from the quarries
into the crushers at the top and allow

bag the crushed matter to pass by gra

vity down through the various machines
to the bottom of the mill, where the

corundum having been separated from
the rock matter is dried ami bagged for

shipment, with a minimum use of eleva-

tors.

Following i- a brief description of the

equipmenl of the mill and the method
of handling the rock :

—
The hill on which the quarrying opera-

tions are carried on faces south and has
an average slope of about 20 degrees.
The dip of the rock conforms with the
slope of the hill and the corundum-
bearing layers.—syenite and syenite-

pregmatite—outcrop at numerous points
over the face of the hill. Several cpiar-

ries, some of which have a depth of 20
feet or more, have been opened into

these layers. Drilling is done by com-
pressed air. After the rock has been
blasted down, the large pieces are block-
holed and broken up. The barren por-

tions of the rock are sorted out. and
the corundum-bearing materia] i- carrii I

by horse-car to the top of the null.

which i> on a Level with the quarries
now being worked, and dumped into a
bm which has a capacity of 350 ton- ol

rock. From tin- bm the rock _'"••- to a

usher, 15 by 24 inches. The
crushed material is then carried by
belt conveyors to smaller crushers, one
Glates, style A. and two Blake, 9 by 15
inch,-. From these crushers the rock
goes to bins, thence by conveyor to set

"i roils, "i Overstrom special design.
Then it goes to two sets of trommels,
11 feet in length, half going to each set.

From here the undersize passes to ele-

vators and the oversize to rolls. The
crushed product is elevated to two seta

of trommels, 2%, 2, 1%, ly4 ,

:;
,. nun.

From the trommels the material g to

24 Overstrom and 4 Wilfey table-.

Jigs are being added, it being thought
that by their use the material can be
crushed coarser and the production < f

a high percentage oi tine- will thus be
avoided. After being concentrated on
the jigs the corundum can be reduced to

the sizes required for the market and
further refined on tables or pneumatic
jigs if necessary. From the Overstrom
and Wilfey tables the concentrates go to

bins, 50 tons capacity each, where they
become partially dry by draining, [hey
are then carried by belt conveyor to a

dryer, which consists ,,i double deck
steam tubes. After being dried the con-

centrates are elevated to bins in the top
of the grader room. They are then run
over magnetic separators, two of the

.Noble pattern and one invented by the

company's -tall', which remove the mag-
netite, and are then sized and graded.

If the material is now not considered
sufficiently pure, it is run over a sel "i

tables or Hooper pneumatic jigs which
are situated in this part of the building.

from the tables the now thoroughly
cleaned cencentrates go to dryers and
from the Hooper jigs direct to storage

bins. It may be added that these Hoop-
er jii:- ate aaid to lie able to treat about
5 tons of material, between 30 and 70

mesh, in 24 hour-, but if the mesh is

larger or -mailer than this their ca-

pacity i- less.

Steam power is u*ed in the mill, the

boiler house beinjr a separate building.

Water for the boilers and concentrating
plant i- obtained by a ditch which runs
from a creek to the mill. The large

York and Madawaska, run
through a wooded and sparsely-settled

country, where wood for fuel i- cut into

logs and floated down to the mill.

A tramway, eon-tructed during 'he

past year, connects the mill with the

York river. This tramway is less than
a mile in length and afford- an easy
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way of conveying the corundum concen-
trates, which are put in bags holding 100
lbs. each, to a boat during the season of
navigation, which carries them a dis-

tance of about 15 miles to Barry's Bay
station on the Canada Atlantic railway.

Ontario Corundum Company
This company continued operations

till the latter part of 1903 on lines fol-

lowed during previous years. The cor-

undum-bearing rock was hand-pick-
ed, and the high-grade material thus ob-
tained was shipped to the United States
for concentration. In addition to this,

some of the material was roughly con-
centrated at the quarry. At the end of
the year the new mill was completed,
and high-grade corundum concentrates
are now being shipped. This mill is

much smaller than that of the Canada
Corundum Company, but very satisfac-

tory results are being obtained as re-

gards the quality of material. It can-
not, however, be expected that a plant
of this size will turn out concentrates
so cheaply as a larger one.

The mill is situated near the point
where corundum was first discovered on
the eastern Ontario ranges in 1890.

This is on lot 14 in the fourteenth con-
cession of the township of Carlow. The
power used is steam, and water for the
boilers and for washing and concentrat-
ing purposes is obtained from the small
stream which runs close to the mill.

After being crushed the rock goes to
mullers, similar to those formerly used
in North Carolina for separating the de-

composed rock, chlorite and other min-
erals from the corundum. At the On-
tario mill the fines are thus washed
away, no attempt being made to save
them. The coarser material after being
dried and sized is concentrated on four
Hooper pneumatic tables. The concen-
trates from these is of a high-grade.

The product of this mill is drawn to

the York river, at a point a few miles
up stream from the Canada Corundum
Company's wharf, and shipped by boat
to Barry's Bay railway station.

Feldspar Mines

Work was done during 1903 on several
feldspar properties in the area in Fron-
tenac county east of the Kingston and
h'em broke railway, and adjacent to Bed-
ford and Verona stations.

The chief of these properties, the
Richardson mine, has been described in
former reports of the Bureau. The
spar in this deposit has made a demand
for itself, owing to its good quality,
among the pottery manufacturers in the
I Dited States. It has. however, not vet

found its way into Great Britain, owing
to the peculiar state of the trade in that
country.
Auditions have been made to the plant

and to the shipping facilities at the mine
during the last twelve months. A cable-
way has been installed for carrying
the spar from the quarry to the lake,

about half a mile distant, where the spar
is loaded on scows. Thence it is taken
across the lake to a short portage to

another small lake, and floated by scows
to the end of the branch railway line

at the old Clendower iron mine. In
winter the spar is teamed direct to the
railway. From here it is taken by train

to Kingston, about 30 miles, and thence
by boat across Lake Ontario.
The spar is ground to the marketable

form, an impalpable powder, in New Jer-

sey. In addition to its use in pottery,
which causes the chief demand for it,

feldspar is also used as one of the con-
stituents of the bond in wheels made of

carborundum and other abrasive mater-
ials, for grinding purposes. The Richard-
son quarry is approximately 000 feet long,

200 teet wide, and the western face has
a neight of about 50 feet.

The Jenkins mine, a short distance
from the Richardson, shipped about 800
tons of feldspar during the season, and
had 300 tons on hand at the time of my
visit in October. The spar was shipped
to Trenton, 2s.J., and to East Liverpool.
Ohio.

Another property that was worked
lies between the Richardson mine and
Verona station. It is known as the
Worth. The owners ship the spar to

Charlotte, X.Y., where they have a mill

for grinding.

Mica Mines

Ontario leads the world as a producer
of nickel and corundum, and she is not
far behind any other country in the pro-
duction of the unique mineral mica, In-

dia, Quebec and the United States being
the other chief producers. The mica of

India and of the United States is the
uiuscovite variety, which is harder and
not so well adapted for use as an insula-

tor in electrical machines as the phlogo-
pite or so-called amber mica produced
in Ontario and Quebec.

Mica may be called the electrical min-
eral, not because it is charged with elec-

tricity, but on account of the fact thai
with the increase in use of electrical ma-
chines it has grown greatly in import-

ance as a commercial material. In the
old days white mica was used in stove
fronts, in windows and in small quanti-

ties for other like purposes. The amber
mica which was mined along with phos-

phate in eastern Ontario 15 years ago
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or k-^ had little commercial value, and
lor the most part was thrown aside

with tht- waste rock. These old dumps
have since been worked over for their

mica, and mines winch were opci

phosphate properties are now worked
tor mica only.

The phlogopite deposits of Ontario and
Quebec are usually irregular in char-

. and mining such deposits is con-

sidered by many to be a hazardous un-

dertaking, financially. The mica is

etimes followed down iu a chimney-
like form. At other times the deposit

has the character <>i a vein with 'li-

nnet walls, but while the vein material
ma\ contimu to unknown depths the

mica may suddenly disappear. It has
also been found in one locality that at a
certain dentil in two or three d<

|

- -

the mica becomes milky in appearance
and therefore practically valueless. This
milkiness is Baid to be due t<> the pres-

ence of minute crystals of rutile. The
question as to why the character of the

mica thus changes with depth is as

unanswered.
.Muscovite mica i- a constituent of

coarse granit pegmatite dike-. The
deposits of thi- variety "i mica are

therefore likely to be much more i _

lar than those of phlogopite. Muscovite
.has been worked only to a small extent
in Ontario. Some deposits containing a

very clear white variety were opened at

the foot of the Blue mountain- in Meth-
uen township some years ago. The
dike, here are syenite and nepheline-

syenite pegmatite. The mica does not

appear to have been found in them in

sufficient quantities to pay for extrac-

tion. Granite-pegmatite dike- were
opened up at the head of Mazinaw lak--.

in the northern part of Fronl
comity, some year- ago but little has
been done on then; -

The mica mining now in progress in

eastern Ontario is practically confined

to two area-, one of which i- tributary

to the village of Sydenham, in Front<
county, and the other to the town of

Perth, in Lanark county. One or two
mine-, however, are outside these areas.

Two important papers have recently

be published on mica. < toe

entitle, 1 -The Mica Deposits of India"
and i- written by Mr. T. H. Holland of

the Geological Survey of India. Calcutta.

The other deals chiefly with the mica de-

posit- of central Canada, its author be-

ing Mr. E. T. I orkill. This paper i- to

be published in volume VII. of tjie Jour-
nal of the Canadian Mining Institute.

General Electric Company
This company, whose extensive works

in the United State- are well-known.

mine their supplj of amber mica in the
i of < Ontario and Quebec, and

have a number oped prop-
erties in each Province. In the autumn
"i 1903 their mines in Quebec were

ind operations have been concentrat-
ed 'luring" the winter on then Ontario
properties, the chief of which are the

mine, near the village of Syden-
ham, and the lianlan mine.
from the town of Perth. Heretofoi
company have obtained their supply of
mu-covite chiefly from India. It ap-
pears to be their intention now to
deavor to procure it on thi- continent.
With thi- object in view they are open-
ing a mine in New Hampshire, and have
also secured properties near the head of

Mazinaw lake, in Addington county. On-
tario. The company] through their en-

udent superintendent, M
VV. McNaughton, are doing the most
systematic mica mining that has been
done in this Province.

i'he Lacey mine has been frequently
- ribed, and i- one of the most re-

markable mica deposits ever worked in
any country. In the early years of its

history it was an important produce! of

phosphate, mica then being of much less

value than during later times. i

mine u now equipped with an up-to-
date plant. With the exception of the
addition of the plant, there i- n«.t hinu'

of special importance to report con
m- the working of thi- mine for the
pa-t year. The company own a diamond
drill and have been systematical!]
ing the Lacey mine and a number of
their other deposits during the
twelve month-.

The company have also done work on
other properties in the township of

Loughborough. Among these i- the
.

. lot In in the eleventh cone
near Could lake, and the Gosage,
aalf of lot "> in the eigth concession.

In the township of North Burg -

Lanark county, the company have work
ed the Hanlan mine continuously.
deposit i- vein-like in form with definite
walls. The workings have now reached
a depth of 105 feet, with a slope 1."."

I

in length and an average width of 8

l nderhand stoping is the method
followed in mining.

The larger crystals of mica in this

mine apear to be associated with pyrox-
ene. calcite and phosphate, while the
smaller ones occur with the latter two
minerals only.

On the Burns lot which adjoins the
Hanlan. work has been done in the old
pit-, and the deposits have been tested
by the diamond drill. This lot was
worked for phosphate _ . and
considerable mica has been obtained
from the old dumps.
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The General Electric Company have
mica trimming works at Sydenham and
Perth.

Kent Bros' Properties

This firm worked two mica properties
during the year, but at the time of my
visit work had ceased temporarily. The
work at the Stoness mine was confined
to a new pit. the old workings, which
reached to a depth of about 400 feet
not having been unwatered.

The work of the firm was concentrat-
ed on the mine at Bob's lake, in the
township of Bedford. This deposit was
opened up some years ago, but at that
time it is stated the quality of the
mica was not considered suitable for the
market. During the past year a large
amount of mica lias been mined on the
property, the working force consisting
of from 20 to 25 men. At their trim-
ming works in Kingston the firm have
employed 65 hands, and it is probable
that a more suitable building will be
erected for this work during the com-
ing vear.

Other Loughborough Mines

Messrs. Richardson Bros, of Kingston,
purchased a mica property, lot 7 in
the ninth concession, about one mile
east of the Lacey mine, during the year
and have had a force of men at work in
the pit and in the trimming-house.
This deposit is vein-like in form, the
walls being very sharp and distinct. The
vein matter consists of white calcite.

through which is set dark crystals of
mica, thus making one of the most
striking deposits of the mineral that
the writer has seen.

Mr. E. L. Fraleck worked an open pit
about 40 feet deep on lot S in the tenth
concession for some time. This is sit-

uated between Gould and Blue lakes.
The work ceased when the winter sea-
son set in.

\\ ork was also done by other opera-
tors on lots S in the eighth, and 7 in

the ninth concessions.

North Burgess

In addition to the Hanlan and Burns,
already mentioned, several other mica
properties in this township were operat-
ed in a small way during the year.

Bedford

In this township work was begun in
the autumn on a mica deposit on lot
6 in the eighth concession, thus making
it necessary to credit two working prop-
erties to this township, the other being
the Rob's Lake mine, mentioned above.

Actinolite and Asbestos
At the village of Actinolite, formerly

Bridgewater, in Hastings county, Mr.
Joseph .lames has continued the grinding
of actinolite and other minerals in the
production of roofing material which
finds a market in the United States.
This industry is of interest from the
fact that it is the oldest continuously
operated mining industry, with the ex-
ception of the production of stone and
clay products, in Ontario, Mr. James
having begun operations about 1S84.

The International Asbestos Company,
with head office in .New York, have
erected a small plant, w7hich is run by
water-power, at Bridgewater, and have
been extracting short fibre asbestos dur-
ing the year from rocks quarried in the
township of Elzevir.

The character of these deposits and
the chemical composition of this asbes-
tiform mineral are discussed in the Third
Report of the Bureau of Mines, pages
97 to 99. It is there shown that the
Elzevir mineral is not the serpentinous
variety to which the name asbestos is-

generally given in commerce, but that
it is a fibrous variety of amphibole, with
characteristics resembling very closely

those of the rare variety known as an-
tholite. It is stated that the better
quality of this asbestos which is milled
at Bridgewater is employed for boiler

coverings, and that the finely ground
material is used for wall plaster under
the name asbestal.

Talc
The talc mine on the outskirts of the

town of Madoc, known as the Harrison
mine, has a depth of 53 feet. The shaft

is 18 by 20 feet in cross section, with
short drifts which prove the merchant-
able talc to have a width of at least

.34 feet. A few carloads of the mineral
were shipped during the past year to
Xew Jersey, where it is ground and dis-

tributed to the trade.

Graphite
The working graphite mines were

pretty fully described in last year's Re-
port. Hence it is unneces-ary to repeat
the description here.

Work was carried on at the Black
Donald, which is reached via Calabogie
station, on the line of the Kingston and
.Pembroke railway, throughout the year.

Considerable diamond drilling has been
done in testing the deposits. The flood-

ed portion of the mine mentioned in the;

last Report has not been unwatered, but
estimates have been obtained for the
building of a coffer-dam to shut off the
water of the lake.

The McConnell graphite mine and
works, in Lanark countv, some miles
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from the town of Pert!

tion throughout the greater p

year. At the time of my visit in

veinber, the mine had just been Bhut

down, but the mill was rum,

- • work was dune ou a graphite

property a few miles from Kin-

mount *
station in Victoria county.

Gold Mines

Ah mam gold properties have been

worked during the last twelve months

a^ in former years, but owing to the

unfortunate closing down of the Bel-

mont mine in the second half of the

he output of the precious metal in

this part of the year has been reduced.

•ring the location, equipment, and

other characteristics of the Belmont, it

would seem that it should not remain

idle long. If the old company do not

feel in a position to l'o on with the

work, it is to be hoped that a re-org

zation will take place, which will b

about the resumption of operations.

Taking into account the cheap w

power which iias been developed by the

company, the low price of labor and sup-

plies in this district, and the fact that
the mine is situated within half a day's

travel from the city of Toronto, it is

believed that ore can be treated
cheaply at this mine as at any mine in

the world. A little work has been
done on claims adjacent to the Belmont.

Three properties along the Central On-
tario railway were operated during the
past year. ' Development has been car-

ried on almost continuously on the Cook
property, adjacent to the Deloro mines,
and during the first half of the year the

Atlas mill and mine were worked. A
cyanide plant for treating tin- aurifer-

ous mispickel concentrates was added to

the equipment of this mill. The s1

incentrates, which had accumulated
at the mill, wen - rily treated.

It is to b 2 that the consoli-

dation into one company of the Atlas.

Deloro and adjoining properties has
not been carried out. If worked under

one management costs could be greatly

lessened.

Sorereign mine is sitnai

Malone station on the Central Ontario

railway and was formerly known as

the Feigle. The hill on which the ore

bodies are found was worked over in a

very unsystematir manner years

The ore which, at times, was very rich.

was found in somewhat irreguli

posits that appear to lie rather flat.

The mine is now being operated by the

_ '.old Mining and Development
Corporation of Ontario. Limited, whose

main office is at 477 Ellicott Square.

Buffalo, N.Y. The work now being done

is chiefly on the extension of old pits and
openings which are near the bound
line oC the old Gladstone property. A
boilei . rected during the

year. There is a 10-stamp mill, dui up

in 1891, on the property. This mill

been kept in yood repair and it is ex-

pected that it "will be -tarted up at an
early date. A force "i about 20 men i-

emp'loved under superintendent Henrv
Lloyd.*

.Mr. \V. A. lluugerford and
have re-opened the Craig mine, whi
situated a few miles from Bannockburn
station, and additional plant has been
put in. This property i- described in

• it of the Bureau of

Mine.-. It is there said to eomprise the

south half of lots 4 and 5 in the third

t the township of Tudor,
- Lone

on the property by the original owner-.

and in the latter part

pany was organized to work it. which
sank a shaft to a depth of 100

since which time., until last year, it has

lain idle.

Farther east in tin- district two or

three gold propel tie- have
attention. The Star of the

property near ferry's rapids, Myer's Cave

P.O., on the Mississippi river in

rie township. Frontenac county, has had
'!i it. Samples of this

auriferous ore any quite massive iron

pyriti - erth mine, on lot 29 in

the seventh concession of the township

of Clarendon. Frontenac county, was
al-o re-opened during the past year, and
it i- the intention to continue work
during 1904. This mine has been de-

scribed in former Reports of the Bureau.

Vol. IX.. p. !'o. and VoL XL. p -

liie - - - auriferous quartz

and mispickel. The treatment by stamp
milling and cyaniding, practised at the

ro and Atlas mines in the town-

ship of Marmora is adapted to it.

Thei - -imp mill on the prop-

erty. Two -hat':- have depths of about

120 and 3d feet respectively, according

to former reports published by the

Bureau, and there has also been con-

siderable ore taken out of open cuts.

Copper Mines

Work was done with a few men on

three or four of the Parry Sound
properties during the past year.

- dictated mine on

Spider lake i- -aid to have a deptb of

l.-.o feet, ft ha- a collar, and timber
• • down but no partition.

The top of the -haft is covered with a

door. There is a steam hoist. Xo work
was being done on the day of my visit.
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The Ontario Colorado Mining Com-
pany, whose property lies at the outlet

of Spider lake, had a shaft down to a

depth of 56 feet in September. The
headquarters of this company is in De-

troit.

The chief work done on the Wilcox

during the past year was in an open

cut near the mill.

An interesting discovery of copper

pyrites, which I have not ,had an op-

portunity of examining, is that in the

bottom of the Coe iron mine, near El-

dorado station in Hastings county.

Hematite has been shipped from this

mine for a number of years. This ore

is ^aid to have given place to copper

pyrites in the bottom of the shaft.

Zinc and Lead Mines

The Richardson zinc mine, near Long
Lake P. 0., in the township of Olden,

Erontenac county, has been worked with

a small force of men throughout the

year. Mining has been done chiefly by

stoping ore from the area surrounding

the upper part of the shaft, although a

little sinking has been done, the shaft

now having a depth of 100 feet.

The rock in which the deposit occurs

is crystalline limestone of the Grenville

series. The ore at times occurs in a

< list met vein-like form, which breaks up

into stringers and enlarges into pockets

of considerable size. It consists of

rather dark-colored zinc blende, through

which is intermixed more or less galena.

The material shipped is hand-picked at

the mine to 40 per cent, or over of

zinc. This usually carries from 10 to 15

per cent, of lead." The pure galena ap-

pears to carry about 20 ounces of silver

to the ton. The buyers however allow

nothing for the silver, and nothing for

the lead unless it runs over 10 per cent.

The ore is sold in Europe. Material car-

rying a lower percentage of the metals

than that mentioned is left lying on the

dump.

During the year the Hollandia lead

mine, near Bannockburn station, was re-

opened, and equipped with a hoisting

and small concentrating plant together

with a small experimental furnace, with

which some tons of lead were smelted.

It is the intention of the owners to

continue the development of this mine.

The mill contains crushing machinery

together with trommels and four double

compartment Hartz jigs. In the smelter

are so called Missouri air furnaces

which have a combined capacity of six

tons of lead a day. A blast furnace

is to be erected at once which will have

a capacity of ten tons a day. The

shaft has' a depth of 61 feet.

In the first quarter of 1904 work was
resumed on the Erontenac lead mine, in
Loughborough township, which has lain
idle for many years. A description of
this mine and its plant is given in the
Reports of the Geological Survey of
Canada. Work is being done on a new
opening, wluch has reached a depth of
about 15 feet, and lies some distance
from the old mine. The ore consists of
galena and zinc blende in crystalline
limestone. Hie deposit is similar in
form to that of the Olden zinc mine. In
the openings formerly worked zinc was
not associated with the lead. The fol-

lowing analysis of an approximately
average sample, taken by the writer, of
some 50 tons of the ore now being min-
ed shows the relative proportion of the
metaJfi :

—

Per cent.

.Lead 18.12
Zinc 8.10
Silver 1 .20 oz.

Copper none.

Iron Mines

There are few changes to record in
connection with the iron mines of the
eastern part of the Province during the
past year.

The chief shipper, the Radnor mine,
produced about the same quantity of

ore in 1903 as during the preceding year.
The ore extracted here is all taken
from open pits. Before being ship-

ped it is hand sorted. A considerable
amount of low grade ore is produced
which is left lying on the dump. Ex-
periments have been made with a view
to concentrating this material by means
of magnetic separators. The pits are
in the form of a semi-circle, the ore oc-

curring in a bed-like mass which has
a very regular dip of about 35 de-

grees from all points on the edge of the
semi-circle. It is said that diamond
drill holes put down some distance in

from the edge of the semi-circle have
proved that the thickness of the ore

and the dip remain fairly constant with
depth. It was pointed out in a former
report that granite dikes cut the ore In

this deposit. A narrow stringer or vein-

let of galena is also seen to have the
same relation to the ore in one of the

pits. The ore from this mine is shipped
via Caldwell station, to the company's
furnace at Radnor Forges, Que.

The Mineral Range Iron Mining Com-
pany, whose properties lie a few miles

from L'Amable station, Hastings coun-

ty, have been at work during the past

year. Roads have been built, and a
number of test-holes have been sunk by
means of the calyx drill in the ore

bodies.
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The discovery of cupper pyrites in the

outturn of the pit of the Cue iron mine
at Eldorado has already been mention-
ed. It would appear that a consider-

able change has taken place in the

character of the ore in this mine,

Small amounts of iron ore have been
produced from other mines in the east-

ern counties during tin past twelve
months.

This eastern district i- well supplied

with water powers, and it would seem
that the tune has arrived when some ol

the iron mines, now lying idle in east-

ern Ontario, can be profitably worked by
tirst hand-picking the shipping ore, ami
subjecting the leaner material t'> mag-
netic concentration. Ores of similar

character are successfully concentrated
in New York Btate and elsewhere.

A rather full accdunt of the distribu-

tion anil character of the iron deposits

in a part of eastern Ontario has been

published by the Geological Survey, Ot-

tawa. It i- by Mi. E. D. Ingall, and
its title i- "On the ln>n (lit- Deposits

Along the Kingston and Pembroke Rail-

way."

Iron Pyrites

The property known as the Jarman
mine, near Bannockburn station, has
been worked on about the same scale

during the last twelve months as it was
for two or three year- previously. Mr.

Nichols, tiie chief owner of tin- prop-

erty, has l n developing a deposit of

*iie same mineral during the last sum-
mer ami autumn near the line of the

Canadian Pacific railway, a few miles

east of Tweed -tat ion. This deposit was
opened up years ago as a gold prospect

and a small plant was installed on it,

but the only value of the ore is in its

sulphur content-. 'Die shaft had reach-
ed a depth of about »><> feet at the time

of my visit, in the autumn. Mr. Kls-

mt' has succeeded -Mr. Jarman as su-

perintendent of both these properties.
JLne Jarman pynte niine has a depth

v April, 1904) ot 175 feet, with three
h^el-, a- follows: First at 64 feet,
north drift 160 feetj south 180 feet

\

Second at 113 feet, north drift Us feet,

.-outh ITS; third at 17.~> feet, north drift

lUJ feet, south 10."). Shipments were
delayed during the winter by railway
Dlookadee. The shaft on the property
near Tweed has a depth of 135 feet,

with some drifting.

Messrs. '. K. Earrison, C. EL Smith
and others have done some work on
deposits adjacent to the last mentioned

Other Mineral Industries

A number of mineral industries of

eastern Ontario have been mentioned in

the introduction. As these industries

do not come uinler the heading ol mines
they cannot properly be dealt with in

this place. The chief features in con-

nection with the year's operations of

most of them are dealt with in the re-

port of the Director, where it is shown
that there have been important devel-

opments in the petroleum and other in-

dustries. One of the most important
group of our industries is that which
uses lime-tone as a base. The distribu-

tion, character and uses of our lime-

Btones are described by the writer in a

special paper published1 a- Part 2 or' the

Thirteenth Report. since the detail-

ed report on peat was published
last year developments of interest have
taken place in this industry. The clays

of the Province are growing in im-

portance yearly and a Special report on
them would lie of service. From the

table of statistics of our annual min-
eral production the relative importance
of the several industries will he seen.



Cobalt-Nickel Arsenides and Silver

By Willet G. Miller

Late in the autumn of 1903 the dis-

covery of deposits of cobalt-nickel -

arsenic and silver ores in the
northern part of the Province nras
made public. Little importance
seems to have been attached to

tlie deposits by those who first saw
them, it being thought that they car-

ried a small amount of copper, the nic-

colite being mistaken for this metal.
Mr. T. W. Gibson, the Director of the
Bureau of Mines, however, when on a
visit to the district in October, received
specimens of the minerals, and recog-
nized that they represented valuable
ore. The writer was, accordingly, in-

structed to make as thorough an exami-
nation of the deposits and surrounding
area as could be made at the season
of the year, snow having already begun
to fall in the district, before his arriv-
al in the first week in .November.

The deposits were discovered during
the building of the Temiskaming and
Northern Ontario railway, the Govern-
ment line which is now under construc-
tion from North Bay junction, on the
Canadian Pacific, to the head of Lake
Temiskaming. The road-bed of this new
railway runs almost over the top of
the first of the deposits discovered. The
ore bodies lie five miles south of Hailey-
bury. one of the two sister villages on
the Ontario side of the northern part
of Lake Temiskaming. Haileybury, fol-

lowing the railway, lies about 106* miles
north of North Bay station, which is,

by the Grand Trunk railway, 227 miles
north of the city of Toronto.

The Deposits Described

As the value of the deposits was learn-

ed only a short time before the surface
became covered with snow, very little

prospecting has been done in the sur-

rounding area. The discoveries were
made by men employed on the railway,
and not by regular prospectors; hence
the work has not been done as system-
atically as it might have been.

When 1 visited the locality, four veins

had been located in the vicinity of a

small body of water known as Long
lake, which is not shown on existing

maps. It lies about one-half mile

south of the< southern boundary of lots

8 and 9 in the first concession of the

township of Bucke. The reports of

otkeryinds were not verified.

Eacn of the four veins visited was
found to carry cobalt. Nickel also ap-

pears to be present in all of them; but

as the weathering of the cobalt com-

pounds masks, at times, the nickel

colors, this latter metal was not defin-

itely recognized in two of the deposits,

although it doubtless occurs wherever

the cobalt is found. Three of the veins

are rich in native silver. The veins oc-

cur in unsurveyed territory, and, as the

locations arc as yel unnamed, we shall

speak of them as Nos. 1. 2.
.'

: and 4. The
outcrop of No. 2 lies about one-half

mile southwest of No. 1. and No. 3

the same distance southwest of No. 2.

The outcrop of the fourth vein is about

one-half mile southeastward of No. 2.

The accompanying plan shows 1 1 :
< }<>-

cations which were surveyed since my
visit, with the position of the veins.

Very little work has been done on any
of the veins, and as the surface is pret-

ty well covered with moss and soil, it

is impossible to state what is their hori-

zontal extent.

All of the veins cut through one or
both of the formations known in the

district as Huronian slate and breccia-

conglomerate or agglomerate. The
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latter rock is considered to be com-
posed of volcanic ejectamenta—grains

and fragments of rocks of various kinds

which have become consolidated. The
slatfe conglomerate of older Canadian
writers, Logan and .Murray, is a vari-

ety. The slate along the railway cuts,

in the vicinity of Long lake, occasion-

ally contains fragments of pink gran-

ite, which are, at times, a couple of

inches or more in diameter. On the

faces of some of the vertical cliffs, the

well-banded slate at the bottom is found
to pass gradually into massive breccia-

conglomerate at the top, the fragments
in the latter being of varied composi-

tion and ranging in size, from small

grain-like fragments to pieces of rock

a foot in diameter.

The presence of dikes or sheets of

some of the darker-colored eruptives was
suspected, but they were not definitely

recognized. In the field they would re-

semble rather closely some of the more
massive varieties of the slate and finer-

grained breccia.

The slate and agglomerate have a
slight dip, and the veins re-

ferred to cut them almost vertical-

ly. The strike of veins Nos. 1 and
3 is approximately northeast and south-
west ; that of 4 is east and west; that
of 2, northwest and southeast. Diabase
and gabbro invade these fragment.il
recks in some parts of the district, and
appear to underlie most of the area.
\\ nether the veins penetrate these
igneous rocks beneath the slate and ag-
glomerate has yet to be determined.
About three miles to the northward of
Long lake, Silurian limestone overlies

the Huronian, but the limestone is un-
doubtedly of younger age than the
veins.

Deposit No. \

\ 'in Xo. 1 lies east of the railway
track, at the edge of a swamp, about
one-quarter mile north of the end of

Long lake. It has been uncovered at
three points, which are within a few
yards of one another. As the surface
of the rock is low here, and little of it

is exposed, it is difficult to tell much
about the form of the deposit. Medium
grained, dork-colored agglomerate is

found on one wall. At the widest
opening the deposit has a width of over
6 feet, but the vein matter is more or

less mixed with rock. The ore consists

of niccolite, or the arsenide of nickel,

and smaltite, the diarsenide of cobalt,

together with much native silver. Nic-

colite contains theoretically, 43.9 per
cent, of nickel and 56.1 of arsenic. Smal-
tite carries 2S.2 per cent, of cobalt and
71.8 of arsenic. It may be added that

the ore of nickel now worked in On-
tario, the iron sulphide or pyrrhotite
of Sudbury, in which nickel occurs not
as an essential but as an accidental con-
stituent, carries, on the average, less

than 5 per cent. of the metal. On
weathered surfaces the vein matter is

coated with the beautiful pink decompo-
sition product, cobalt bloom. The green
nickel stain is also seen on some sur-

faces, but is usually masked by that of

the cobalt. This nickel compound is

probably the arsenate, annabergite, but
nickel silicate may also be present. The
secondary mineral, arsenolite, was seen
on some specimens. The native silver

occur-, as films, or leaves and hue
threads, or moss-like fornis

4
through the

nickel and cobalt minerals, especially in

the niccolite. as well as in cracks in

the rock and in the calcite veinstone.
In weathered portions of the ore the
silver shows distinctly. Some lumps of
weathered ore weighing from 10 to 50
lb. carry a high percentage of silver.

One sheet composed chiefly of silver,,

attached to a rock surface, had a thick-

ness of nearly 0.375 inches and a diam-
eter of about 1 foot. Professor Wm.
Xicol has recognized the antimonial sil-

ver, dyscrasite, as was suspected in the
held, in association with the native sil-

ver. Mr. A. G. Burrows found a
sample of dyscrasite from ore body Xo.
1 to carry 84.08 per cent, silver with a
strong qualitative reaction for anti-

mony, none for arsenic and only traces-

of sulphur; which is very near the

formula AgOSb. Prof. Xicol also proved
the presence of chloanthite. XiAs2. It

is associated with the niccolite, and also

occurs, pretty free from cobalt, in some
of the nodular masses in the calcite.

An analysis was made by Mr. Bur-
rows of the pure chloanthite taken from
a sample of the vein matter of ore-body
Xo. 1 containing the ore in small con-

cretions which gives the following per-

centages :

Nickel 23.24

Cobalt 4.11

feilver 2.78

Antimony none
Sulphur 2.18

Arsenic 67.17

Total 'J0.48

The silver appears to have crystallized

earlier than the niccolite, which has

been deposited around it. The cobalt
arsenide has formed still later than the
niccolite.

Little laboratory work has yet been
done on the specimens collected. An-
alyses of the ore, unless of samples
representing a large quantity, are of lit-

tle economic value, although they are of

scientific interest. A sample composed
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essentially of oiccolite contained 5.02 oz.

of Bilver to the ton, and nickel 26.64,

cobalt U.lii. arsenic 45.64 per cent.

A -mall hand specimen of the ro< k,

which occurs mixed with the ore and
gives it the character of a brecciated

vein, Bhows a Bharp contact between
the fine grained slate, ash rock, and a

medium grained rock of similar compo-
sition.

\- bo little work has been dune on
this ore body, it is difficult to deter-

mine whether the three openings belong
in dim vein, or whether the ore occurs

in a more irregular deposit, although
the chief opening appears to lie on i

vein-like body. The ore is undoubtedly
very rich, containing values in nickel,

cobalt, Bilver and arsenic, and a com-
paratively small vein could be worked
at a handsome profit.

Deposit No. 2

Deposit No. 2 is distinctly vein-like

in form. The ore here is a mixture of

smaltite, and probably some closely re-

lated arsenides of cobalt, such a- -af-

ttorite, and niccolite.

The following table gives the results

of analyses which have been made of

samples from vein No. 2:
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in cubes, and in combinations of this

form with the pyritohedron, or rhom-

bic dodecahedron, and octahedron. Prof.

Nieol who has measured some of these

on the goniometer has found them to

be smaltite. The white or gray colored

arsenides -how a tendency to form glob-

ular or spheroidal masses, with a ra-

diated structure. Some of these mass-

es in the calcite have a diameter of over

half an inch. The ore i- at time- >omc-

what porous, spaces being left between

the globules, which are tarnisned al-

most°black on their surfaces. Where

not coated with cobalt bloom, the wea-

thered surface of the ore has a dark-

color, not unlike that of the wall rock.

On a fresh surface, the more massive

ore resembles mispickel, but is some-

what darker in color. Small grains of

quartz are found sparingly in the ore.

The proportion of nickel to cobalt in

this case is less than that in No. 1. Tet-

rahedrite i- found in small quantities,

a iated with the smalite. Mr. A. G.

Burrows found a sample of tin- mineral

to possess the following percentage com-

position :

Copper 36.04

Sulphur 22.S0

Antimony 21.8b

P* »JJIron •'•34:

Cobalt noue

Nickel none

Lead •
none

Arsenic No^det.

Total 93.74

A deposit carrying galena and copper

pyrites lies a short distance southeast

of vein No. 2. Very little of its surface

is uncovered and no analyses have been

made of the samples collected. Grains

and small masses of copper pyrites were

seen in the slate, in the railway cut-, in

the vicinity of deposit No. 1.

Ore Bodies 3 and 4

Ore body No. 3. so far as could be

seen, is similar in character to No. 1.

It lies at the southern edge of Long

lake. The ore consists of native silver,

smaltite and cobalt bloom, and. in all

probability, niccolite also.

The location on which this deposit is

situated is known as the Mc-

Kinley and Darragh claim. A
sample of the ore which weigh-

ed fifteen and one-quarter ozs. and

showed native silver together with smal-

tite and considerable cobalt bloom, was
found by Mr. Burrows to possess the

following composition :

Per cent.

Silver 11.10

Cobalt 15.08

Nickel 5.56

Arsenic 49.6S

Sulphur 2.55

Gold none

Iron 6.38

Insoluble 5.50

Undetermined—water, etc 4.15

Total 100.00

Vein No. 4, although having the

smallest width of the four. is. in many re-

spects, the most interesting of the group.

Here a perpendicular bare cliff of rock,

60 or 70 feet high, faces west. The vein,

whose width averages not more than 8

inches, cuts this face at right angles,

and has an almost vertical dip. The
vein is weathered away, leaving a crack

in the face of the cliff 2 feet, in some
places 4 or 5 feet, in depth. ^ hen I

saw it first, if had not been disturbed.

Thin leaves of silver up to 2 inches in

diameter, were lying on the ledges, and
the decomposed vein matter was cement-
ed together by the metal, like fungus in

rotten wood. It was a vein such as one
reads of in textbooks, but which is rare-

ly seen, being so clearly defined and so

rich in contents. It was found impos-
sible to get a fresh sample of the ore
with the prospecting pick, the vein being
so much decomposed. The weathered
specimens, however, in addition to the
native silver, contained cobalt bloom;
and the unaltered ore will be found.
in all probability, to consist of smaltite;

and niccolite. in addition to the silver.

It may also be added that, in one part
of the vein, a distinct banded structure
was noticed. Across a distance of S
inches there were 12 or 14 layers of
ore lying parallel to the walls. At the bot-
tom of the cliff the vein cuts thin-band-
ed, dark-gray or greenish and at times
almost black slate, which has a slight

dip. This slate passes gradually, so far

as could be determined from the steep
character of the cliff, into coarse brec-

cia-conglomerate in the upper part. The
fragments in the conglomerate consist

of quartz, slate, granite and other rocks.

On some of the weathered surfaces of

the native silver specimens there are
small, black, spheroidal masses, with
little luster. These appear to be the

hydrated oxide of cobalt, heterogenite.

Some of the deposits on the silver re-

semble asbolite. The carbonate- of

cobalt and uickel are also probab-

ly present. Antimony and sul-

phur have been detected in the ore of

v.ins 1 and 2. Detailed analyses are

required to determine the character of

some of the silver-bearing minerals.
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which are present in small amounts.

Bismuth, copper and manganese, in an
association of ores Buch as we have in

these deposits, are to be looked for.

A sample of the much weathered ore

from vein No. 4. which appeared to con-

tain less silvi-r than most of the sam-
ples collected was found by Mr.

Burrows t<> have the following percent-

age composition : Silver 16.0<>. cobalt

3.91, nickel 1.42, arsenic 19. 7'.'. lt< >1<1 m>>ih>.

This die is brownish to yellowish in

color, and has mi earthy appearance. Its

color i- dm- to the presence of several

decomposition products, the oxides of

iron, cobalt and nickel. A small amount
of cobalt bloom is present.

Three other weathered samples in

which native silver was distinctly vis-

asesBed the following percentage
composition :

1. 2. 3.

Silver 2:;.!>7 27.00 26.24

Cobalt 2.85 2.80 8.34,

Nickel 0.97 1.00 V26
Arsenic 18.30 10.30 13.2S

The percentage of silver in 3 repre-

;i value of $5,237.60 a ton.

A Unique Occurrence

These recently-discovered ore bodies

lie about !»> miles northeast of the town
of Sudbury, in the vicinity of which are

situated the well-known nickel mines.

The ore of the latter is of a different

character from that of the Haileybury
deposits, being essentially pyrrhotite and
copper pyrites. The rock associated
with the Sudbury deposits, which are
not veins, but deposits of irregulai
shape. i- norite, a variety of gabbro;
the ore itself is claimed by most writ-
er- to i K . essentially of igneous origin.

It is thus seen that there is little in

common between the ore bodies of
the two localities, with the ex-
ception that nickel is a char-
acteristic metal of each. The Sud-
bury pyrrhotites carry a -mall percent-
age of cobalt in addition to nickel. The
minerals niecolite, danaite. and other
arsenical compounds, have been found
in some of the Sudbury deposits, but
only in small quantities.

It is of interest to note that a de-

posit of sulpharsenide <>\ iron, mispickel,
was discovered ;\ few years ago near
Net lake, which lies about 25 miles to
the southwestward of the Haileybury
deposits. This mispickel, however, does
not carry appreciable amounts of nickel,
cobalt or silver.

On the Quebei side of lake Temis-
kaming. about nine miles to the north-
eastward of the Haileybury deposits,
an ore body known as the Wright silver

mine was discovered many years
some of the early explorers of that
region. During recent years this de-

posit ha- been worked for its lead and
silver contents. The deposit i- unique
m character, the wall-rock being Buron-
ian breccia-conglomerate, the fragments
in which are. at times, cemented to-

gether by argentiferous galena. The
Bilv< r contents of the pun- galena in

this deposit vary from IS to 24 ounces
to the ton of 2,000 lbs., but the inter-

mixture
(
of rock matter considerably

less* n, these results. Iron pyrites has
been found intimately associated with
the galena and i- doubtless the Bource
of the trace of gold usually present in

the ore (1).

Silver-bearing galena with copper py-
rites i- also found on an island in

I ross lake which lies southeast of lake

L'emagami, and at Lady Evelyn lake.

of the most important of such

veins noticed, occur on the 'Matawa-
piki.' as the last stretch of Lady Evelyn
lake before reaching the Montreal river,

is called" (2). These quartz veins are
found on both side- of the lake here

and occur at the contact of the in-

trusive diabase and the banded slate,

and in the latter. The mineral- are

galena, copper pj rite-, iron pyi

zinc blende.

An analysis of a sample of the ore

from Cross Lake, which consists of ga-

lena and copper pyrites in calcite, shows
it to possess the following values per

ton: gold $2.00, silver $9.20, copper
.<4.2<i, lead $4.00, or a total of s

The "lily area in Ontario, or central

Canada, which has hitherto been found
to contain deposits of rich silver ore is

that which lies near the head of lake

Superior, nearly 500 miles from Hailey-

bury. While native silver has been

found in considerable quantity in these

deposits, the sulphide, argentite, is the

more characteristic ore. The Silver Islet

mine, near Port Arthur, is well known
to those interested In the metal in-

dustry. Deposits of somewhat similar

character, which occur on the mainland,
have also been frequently described.

The report on "Mines and Mining on
Lake Superior." by Mr. "F. T). Ingall, of

the Canadian Geological Survey, pives

an account of this silver-bearing area.

The silver veins in the vicinity of

Port Arthur, like those of Haileybury.
cut through shite, but the Port Arthur

- tie held to be of later age—
Animikie—than those of Haileybury,
which are what is called, in a general
way. Huronian. Much work remain- to

be done on our metamorphic and igneous

.(1) Report Geo]. Survey, ls'.'T. p. 148 T.

C2^ Ihi<i. d. 141 I.

(3) Tenth Rep .rt. Bur. Mines, p. ISO.
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rucks before the various formations can
be correctely correlated. Both the Port
Aitiiur and Haileybury slates have been
•cut through by diabase and related
rocks.

The Slate-Breccia

The rich silver-bearing vein.-, in the
Port Arthur district, like those of
Haileybury, occur for the most part as
vertical fissures, which cut fragmental
rocks whose beds lie in a nearly hori-
zontal position. Although the frag-
mental material of which the silver-
beaiing rocks are composed is not sim-
ilar in tue two district, the writer is

inclined to believe that the ash rocks
and agglomerates of Haileybury are of
a.linost, if not exactly, the 'same age as
the Animikie slates of the head of lake
Superior.

In this paper the term slate has been
used in referring to the fine-grained
and delicately laminated rock.-, tnrough
which the Haileybury veins cut. This
term properly refers to argiliites and
should not be used except as a conveni-
ent held term for all the finely lamin-
ated rocks in the area. Thin 'section*
when examined under the miscroscone
show that the specimens so far investi-
gated represent ash rocks. Coarser vari-
eties, in which the fragments possess a
size similar to that of the grains of
minerals in a medium-grained igneous
rock, are found to be made up of pieces
of orthoclase, plagioclase, trachytic
material, chlorite and calcite. which is
an infiltration product. The lavers of
some of the slate-like rocks which lie
at the bottom of the cliffs have not been
examined in the laboratory.

A correlation of these Haileybury'
rocks with the slates and tuffs of the
area which was marked as being doubt-
fully Cambrian on Dr. Robert Bell'smap of the Sudbury district would be
interesting.

Dr. A. E. Barlow has given a very in-
teresting account (Geol. Surv. Can..* Vol.
X.. p. 194 I), of the contact between a
granite and the overlying fragmental
Tocks in the vicinity of Baie des Peres.
•on the opposite side of lake Temiskam-
ing from Haileybury. He has shown
that this is, so far as has been observed,
a unique occurrence—some of the Hur-
onian fragmental material overlying the
granite having been derived from the
weathering of this rock in situ. The
present writer some years a?o recorded
the occurrence of a small outlier of
Grenville limestone in the vicinity of
lake Keepawa. east of lake Temiskam-
ing. This limestone and the associated

garnetiferous schist have been much dis-

turbed by an intrusion of granite ap-
parently similar to that of lake Temis-
kaming. It would therefore appear that
the Bait des Peres fragmental rocks
which lest on the eroded surface of the
granite are very much younger than
the Grenville series of the indefinitely
so-called Laurentian. The question then
arises—-are we at present certain that
th Baie des Peres fragmental rocks are
older than the Animikie?

It is known that rocks similar in
character to those of Haileybury lie to
the northward. In the writers report
on "Lake Temiskaming to the Height of
Land" published in Vol. XL of the Re-
port of the Bureau of .Mines, 19U2, the
following statements are made concern-
ing the slate and breccia-conglomerate
oragglomerate in the area examined. P.
217: -Slate is also seen at the outlet
of the lake, passing into a conglom-
erate a short distance down the river.
The latter rock appears to overlie the
former.- p. 219, "On the east shore
near tins point, the rock has a bedded
appearance, the layers being ten or
twelve inches thick, slate forming the
lower layers with an impure quartzite
above. Along this lake these rocks dip
at a low angle, 15 degrees, to the
southwest. The quartzite, or gray-
wacke carrying quartz grains, lies above
the slate, and the conglomerate appears
to overlie the quartzite. If this is their
order, they have either been inverted or
they possess a different relationship
from that given for similar rocks by
the Geological Survey in the report on
the lake Temiskaming map sheet. The
question as to their relationship is of
economic interest on account of the oc-
currence of iron ores." P. 220. "The
slate along the shore here has a dip of
about 7 degrees to the eastward or to-
wards the island just mentioned. A hill
up the shore to the northward was
found to be composed of conglomerate
containing fragments of slate, quartz.
gray granite, and a porphyritic gray
granite, together with a few red jaspar
pebbles associated with hematite.' The
conglomerate appears to overlie the
slate and the whole dips towards the
islands, which also contain conglomer-
ate." The word "appears" was used in

these sentences on account of it having
been held bv other writers in the field

to the south that the conglomerates or
agglomerates were the basal rocks. The
present writer having made a hasty ex-
amination of the area did not wish to
state positively that the rocks, as he
saw them, occupied their original rela-

tive position, although they appeared
little disturbed. Some of the agglom-
erate is very looselv cemented together.
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Cobalt Ores Elsewhere

Although cobalt and nickel mini

have not 1 n found in quantity neai

Arthur, it i- interesting to know
that the ore of the Silver fslet and -

of tin- other mines was at times coated

with cobalt bloom. Niccolite and other

minerals carrying cobalt and nickel oocui

in small amount* in BOme of these de-

posita The only deposits in which quick-

silver ha* been found in Ontario is that

of Silver Islet, where chloride of silver

i* also 9aid to occur as a decomposition

product.

- ill quantities of cobalt, nickel and
silver-bearing mini - on Michipi-

coton island, lake Superior. Arsenical

compounds of the first two metal* have

been found at several other localities in

Ontario and at Calumet island, Qui

Cobalt bloom occurs sparingly in -

magnetite de.j>osits near the town
Madoc, in eastern Ontario.

It will be noticed that the association

of minerals in these Haileybury veins i*

not unlike that found in some well-

known deposits of Germany and other
countries. Since these German ore bod-
ies have 1 n worked for many years
method* for extracting the metal-,
halt ami nickel, from ores of this kind
are well proved. Hence little experi-
menting will have to be done on the
Haileybury mineral*.

Although little prospecting has been
done in the vicinity of the haileybury

-it*, it would appear from the di*-

-coverie* already made that ore-bodies
occur there which can be worked profit-
ably for the metal* which have been
mentioned. Tt i* scarcely provide that
nickel will be found in sufficient quan-
tity in the*e deposits to interfere ma-
terially with the lower Lrrade. but large,

deposits of tin- Sudbury area.

Slate and agglomerate, similar in char-
acter to those of I.on" lake, cover a

very large and as yet little prospected
•area in northern Ontario. The rocks

g the government railway a con-
siderable distance south of the deoosits
described in this paper, contain indica-

:" the presence of cobalt ore.

It i* stated in The Mineral Indus-

try that "cobalt, which is used in the

chiefly in the form •:

obtained from sti alia

and Germany, and smelted in Prance,

ay and i treat Britain, I

Viviai [Swans buy-

tmed country." Cobalt

oxide i- produced at one plant in the

United States is -
I aery

i* being erected at Mine I.a Hotte, Mis-

souri, for the extraction of cobalt and
nickel, which are obtained a* by-pro-

ducts in lead smelting.

Tie • which is

the world's largest producer. Bhi]

about tons - -

wad, containing -'•"> to 30 per cent, man-
• nt. cobalt oxide

The ore of New South V

i- similar in character. In both coun-

tries the cobalt ore i- a decomposition

product, and occur* in irregular de-

-- -

• At the end of 1901 and the beginning

of L902 the juice of cobalt ore. contain-

ing 4 per cent, cobalt, in New Caledonia,

was forced up higher than circumsl

warranted. For a long time the price

in Europe did not justify more than 90

fir. per ton being paid for tin* quality

of ore at the mines, but the price

v rose to 330 fi t $ un-

til recently, since when it has receded.''

The black oxide of cobalt sells at

from >- - 52 !•-. or the metal-

lic cobalt in the compound brings about

i 11.. It would thus seem mat the

refiners should make a much larger

profit than the miner*. The market will

not. however, stand a <nreatly incr< -

production without the" price matei

decreasing. It i* claimed that there has

been a combination among refiners to

keep up the price* of cobalt products.

A paper recently published, "Cobalt

Mining in New Caledonia." by Mr. Col-

vocore--e*. Eng. and Min. Journal. Nov.

28th, 1903, gives a later account of the

industry in that country. It i* shown
that in 1902 the output was 7,512 ton*,

or nearly double that .of any preceding
year, the statistic* being given from

The prices have kept up better

than it was expected they would two
years ago. being in September 1W3. 350

fir. about $70) for 5 per cent. ore. with

a rise of 12 fr. per ton for each 0.1

per cent, above.



The Abitibi Region

By George F. Kay

In compliance with instructions re-

received from Mr. T. W. Gibson, Direc-

tor of the Bureau of Mines, an examina-
tion was made of the region southwest
of Lake Abitibi. which is situated on
the boundary between the Provinces of

Ontario and Quebec. Fart of the area
examined was surveyed into townships
during the past summer by the Depart-
ment of Crown Lands.
The object of the expedition was to

make a complete report "on all points of
interest regarding the economic geology
and mineralogy of the area. Mr. T. D.
Jarvis, B.S.A., of the Ontario Agricul-
tural College, Guelph, accompanied the
party during the first five weeks. He
directed his attention to the soil and
flora, and the result of his work will
be found as an appendix to this report.
The party consisted of Mr. T. D. Jar-

vis. Guelph; H. Davis. King; George Mc-
Gregor. Sudbury; Joe Blackburn, Cop-
per Cliff, and myself. We took train
from Sudbury to Metagama station on
the Canadian Pacific Railway. From
there, we followed the Hudson Bay
Company's route to Fort Mattagami,
and thence down the Mattagami river to
a portage about three miles below where
Xiven's 1898 east and west line crosses
the river. Here the work began, which,
was carried on continuously for more
than two months. The return trip was
made by way of the Blanche route to
Xew Liskeard at the head of Lake
Temiskaming.
The work was carried on by following

canoe routes and by inland trips made
from these routes." This is the only
method practicable in a region covered
with forest and without roads of any,
kind.

The routes followed within the area
dealt with in this report, and from
which inland trips were made, may be
summarized as follows :

1 : Eastward from Mattagami river

to Night Hawk and Frederick House
lakes.

2 : From Frederick House lake, by
way of Moose lake and Driftwood river;

to Abitibi river.

3 : Up the Black river to the first

falls.

4 : From the first falls on the Black

river to Fort Matachewan on the Mont-

real river.

5 : From Wataybeeg lake down the

Watavbeeg river to tne Black river.

6 : Up the Black river from the first

falls to where it is crossed by Speight's

north and south line of 1002.

Several of these routes have already-

been described in the reports of the

Bureau of Mines (1) and of the Geo-

logical Survey (2).

But in order that the points from

which the inland trips were made may
be more clearly indicated, and in order

that a more connected report of the-

whole area may be presented, it has been.

thought advisable, in certain cases, to

again describe features dealt with by the

former explorers in this region. The-

routes from the Black river to Fort

Matachewan and from Wataybeeg lake

to the Black river are here described

for the first time.

This report will de divided in three

parts, as follow* :

Part 1. : The features of each part of

the area examined.

Part II. : The features of the area
as a whole, its topography, its resources,

etc.

Part III. : The rocks of the area, their

megascopic and microscopic characters.

(1) Bur. Mines, Vol. 8 r pp. 175-180: do.
Vol. 9, p. 129; do. Vol. 12, pp. 185-187;
Report of Survey and Exploration of
Northern Ontario, 1900, pp. 27-29.

104
]
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Part I : Physical Features

Mattagami to Night Hawk

The portage, which leaves the Matta-

gami river about three miles below the

saing of Niven's east and west line

of 18!»s. indicated by it- condition at

the time of our visit, that it was rarely

it runs eastward, and is about

one mile twenty chains in length. The
first eighty chains is wooded with spruce,

balsam, birch and poplar; the ><>il is a

gravelly sand: and the last twenty
chains passes over a jackpine plain. A
low ridge crosses the portage about

forty chains from the river: it consists

of greyish green chloritic schist. Along
this ridge a short distance to the south
of the trail is a small segregation of

glassy quarts. The portage ends at a

small lake surrounded by jackpine and
spruce. Its shore- are low, its water is

clear, and its bottom very soft.

Delbert and Jarvis Lakes

A portage of ten chains over a gravel
ridge reaches Delbert lake, which is

eighty chains long, and has an average
width of about twenty chains. Near the

north shore about forty chains from the
portage is an island of rather soft,

chloritic, somewhat schistose rock, with
small segregations of quartz. Similar
rock is exposed along the north and
south shore-;. The strike of the schist,

where best shown, is nearly east and
west, the dip being nearly vertical.

A trip was made northward from a
small bay to the north of the west point
Of the island. The first twenty chains
reveals several outcrops of 3chisi -

rmk: then follows low ground covered
with small spruce for one hundred and
twenty chains; the succeeding sixty
chains are marshy, but low ridges of
basic eruptive rock are here and there

- i No soil of value was seen.

The portage from Delbert lake is.

nearly straight south of the island. It

is twenty chains in length and leads to

Jarvis lake, which stands at a some-
what higher level than Delbert lake.
Between the two lakes i- a ridge of me-
tamorphosed basic rock, carrying iron,

pyrites. Jarvis ] a ke is about sixty
chains long and averages about twenty
chains in width. It is divided into two
distinct parts by a constriction. -

era! outcrops of rock, resembling those of
Delbert lake, are on the southern shore,
but their more distinct schistosity sug-
gests that they have been subjected to
greater dynamic action. The outlet of
the lake is at its eastern end: it is small

and unnavigable. The portage is on the

southern shore about fifteen chains from,

the outlet.

A trip was made southward from
where the portage leaves Jarvis lake.

The distance to Niven's east and
line is about two miles. The area passed

over was mainly rocky, the rocks being

greenstones and schists, in places .ally-

ing iron pyrites. Some fairly good pop-

lar, spruce, birch and cedai

Niven's line was Struck near 1\. .M. -T>

chains. This line was followed

ward to VI II. M. ">o chains. Near IX. M.

35 chains is an outcrop of green schist

with a strike X. 60 degrees \Y., and a
dip of 60 degrees. The timber along
the line consists of black spruce,

and poplar. Just to the east of VIII. M.

50 chains is an outcrop of line grained

greenish eruptive.

We went northward from VIII. M. 50
chain- until we crossed the

portage leading from Jarvis

lake : the first twenty chains con-

sists of clay soil covered with _

spruce and balsam; tlii- i- followed by
rocky undulating country, the rocks be-

ing green schists. At a distant f sixty
chain- from the line, a creek flowing

east of south was crossed. About ten

chains beyond the creek i- an outcrop
of light-colored altered acid porphyry.
From here to where the trail was in-

tercepted the country is quite level,.

parts being low and covered with dead
tamai

The portage from Jarvis lake i- about
one mile sixty chains in length and
to a fairly large stream. In the first

three hundred feet from the lake there
is a rise of about twenty-five feet ovei

a ridge of chloritic s,-hj^t
;

the next
thirty chains reveals no rock but a
somewhat level area covered with spruce
and poplar; this i- followed by wet-

ground well wooded with cedar and
spruce for about fifteen chains; then
tlie Burface rise- and - J of de-

composed eruptive rocks are to be seen,

some of which contain sma
tions of glassy quartz. The rock expos-
ures are more or less continuous for

about fifteen chains, when low rather
swampy ground was again entered. This
continued to the end of the p<

The stream where readied i- about)
eight feet wide and sluersish. This - _

gishness i- due to the fact that beaver
are at present operating here, and by
their dams are raising tin- water. Many
evidences of moose were seen along this

stream. The creek runs east of north
and was followed for about one mile
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and twenty chains, when a portage was
taken to the east. The creek is very,

crooked and has a marshy area on either

side. The banks are of clay. The port-

age is rather difficult to locate; it

leaves the creek from a point of spruce

on the eastern side. It is about one
mile sixty chains in length and ends at

Porcupine lake. This trail passes over

a low area for about twenty chains,

when it crosses a large outcrop of acid

volcanic tuff; beyond, the trail passes

over a low area, in places wet and cov-

ered with spruce, balsam and tamarac.
About one mile ten chains from the

creek, a stream fifteen feet wide and
two feet deep was crossed, flowing S. 50
-degrees E. The remaining part of the,

portage is low with no rock exposures.

Porcupine lake and its surroundings,

have been described by Dr. Parks (3),

therefore a detailed description need not
be given here. The rocks are confined

to the southern and eastern shores, the

north shore being low. The outcrops

are considerably decomposed, and are

of a basic type; the presence of serpen-

tine suggests that the original rock was
olivine-bearing. On a rocky island in

the lake, distinct glacial striae were
seen with a direction S. 30 degrees W.
This lake abounds with pickerel and
-pike.

Whitney Township

An inland trip of four miles was made
eastward into the township of Whit-
ney, from a point on the shore of the'

lake about twenty chains south of the

outlet. The first twenty chains from the

lake are fairly level and covered with,

good spruce; at a distance of about

forty chains is a low swampy area with,

cedar twelve inches in diameter and
forty feet in height, and with spruce 1

twelve inches in diameter; the next

sixty chains is fairly level, the soil be-

ing* clay, the timber spruce, balsam,

birch and poplar. At a distance of about

-one mile twenty chains from the lake, a

low outcrop of quartzose mica schist

was seen. Beyond this, the soil becomes

gravel and sand, until at about one mile

forty-five chains a muskeg was entered,

which continues until two miles sixty

chains from the lake is reached; the,

muskeg extends some distance to the

north and south and is covered with

small spruce. Beyond the muskeg the,

country becomes level and the soil clay.

At about three miles ten chains, a creek

ten feet wide and three feet deep was

•crossed. It flows in a northerly direc-

tion, and its banks are of clay. Farther

•east, the region is level, consists of clay

soil, and is timbered with small spruce.

.(3) Bur. Mines. Vol. S. P. 176.

The Porcupine River

The outlet of Porcupine lake is in the

northeast corner. Where it leaves the

lake, it is shallow and about fifteen feet

wide. For half a mile it flows through

an open marsh, beyond which, it widens

to about fifty feet. At two miles down,

a small stream enters from the south-

east. A portage route leaves this creek

for Night Hawk lake (4). About four

miles beyond this small creek, there is

a shallow rapid over boulders. From,

the creek to the rapid the shores are

low: the timber is chiefly spruce and
poplar.

For one mile twenty chains west from

the rapid, the region is level, the soil

clay, and the timber chiefly spruce, bal-

sam and poplar. A large creek flowing

nearly north was crossed at about one

mile thirty chains. Beyond this creek,

the region becomes more swampy: oc-

casional outcrops of schistose rock pro-

trude. At a distance of two miles forty

chains from the river, the region is rath-

er low and level and is covered with
small spruce.

A trip was made eastward from the
Porcupine river about two miles below
the small rapids. While we were mak-
ing this trip, the canoemen followed the
river with canoes and supplies, and we
joined them where Xiven's meridian line

crosses the river. Our trip was straight

east, and at the end of about three
miles, we again struck the Porcupine,
here flowing southward. The area crossed,

lies in the township of Hoyle. At a

distance of about twenty chains east,
from our starting point, a creek fifteen

feet wide and flowing to the Porcupine
was crossed; it has a swift current and
dark water. At a distance of one mile
thirty chains, another creek, which flows
southward, was crossed. The area lying

within this large bend of the Porcupine
is fairly level and consists of clay soil.

The Porcupine was followed from the
crossing of Niven's meridian line to
Night Hawk lake. Its course is rather
crooked, and in most places its shores
are low and timbered with fairly large

spruce. There are two small rapids

which can be run. The rocks observed
along this part of the river were princi-

pally schists, but on a small island in

the river near Night Hawk lake is an
outcrop of slate with a strike N 75 de-

grees E.

Night Hawk lake has been described

by Parks (5) and Burwash (6). O-i y the

notes which were taken while going to

points from which inland trips were
made will be added here.

(4> Bur. Mines, Vol. 8.

(5) Bur. Mines, Vol. 8,

(0) Bur. Mines. Vol. 6.

d. 17fi.

pp. 175-176,
D. ISO,
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A stream enters the lake from a

marshy area on the west shore about

three "mile- south of the mouth of the

Porcupine. This stream was ascended

for about a mile, and then a trip was
made westward to Niven's meridian line.

The creek, for Borne distance before it,

empties into the lake, winds through a

marshy area. Submerged camping
grounds and drowned trees over areas

of many acres indicated that the season

had been one of more than ordinary
rainfall. From the creek westward to

Niven's line the area is Level and the
soil Bandy. Outcrops of coarse-grained

hornblende-mica dolerite '7'. arid olivene
dolerite were observed on a point ex-

tending into the lake south of the mouth
of the creek mentioned above.

The Redstone river, which enters the
lake about seven miles south of the

mouth of the Porcupine, was next
ascended. The first rapid is just above
where the river was first crossed by
Niven's meridian line, namely, mar M.
117. The rapid is due to a ridge of dark
green, fine-grained, aphanitie rock. Be-

low the rapid; the river has low, marshy
shores, its average width being about
one hundred feet.

From this first rapid a trip

was made eastward to the shore

of Night Hawk lake. The dis-

tance is about two miles sixty

chains. The first forty chains from the

river is undulating and timbered with
good spruce and birch. Beyond, the

region gets lower, and in many places

marshy. Near the lake the surface rises-

somewhat and the timber increases in

size: no rock was seen.

A trip west from the rapids struck the

Redstone again in about one mile. The
soil is in places clay, and in places sand.

Just above where the river was struck,

is a long shallow rapid over boulders.

Below, tlie river is crooked and tilled in

many places with driftwood. The Red-

stone is not used by the Indians above

the first rapid. About half a mile above

this first rapid, is an exposure of green-

ish aphanitie lock. Just above this out-

crop, a stream thirty feet wide enters

from the left. The Indians say that the

Redstone takes its rise in a large mus-
keg several miles to the west.

Indians were camped on a small island

in Night Hawk lake, a short distance

out from the mouth of the Bedstone.
We camped on an island about one mile

south of this, and there found that po-

tatoes, squashes and onions, which had

(7) Dolerite is used in this report to

include the diabases and certain rocks of
similar composition, but which do not
show the ophitic texture. See Part III.

been planted by the Indian-, were in a

thriving condition. The soil of the island

consists of line Btratified clay, underlain

by -oft greenish altered eruptives

Where the rocks an- no! covered they

exhibit exceedingly well t

grooves and .-t nation- produced by the

Glacial in-. The Btriae on tin- north-

poinl of the island have a direction

s. 10 degrees !•;. On the west side, the

laminae of the clay are horizontal and
contain numerous well-formed yellowish

concretions. Some of them show dis-

tinctly that they have had stems or

other organic material a- nuclei, and
that growth has taken place by the ac-

cretion of layer upon layer. Some fea-

ture- in regard to concretions ar<

yet fully understood, although consid-

erable study ha- been given to them (8).

McLeod's point lies to the south of

the island. Here huts have been erected

on a bluff of till, which rises to a height

of nearly thirty feet above the level of

the lake. Nearly all the boulder- in

the till are ofLaurentian and Huronian
aspect. After some search a Devonian

fossil was discovered. This had. no

doubt, been carried down in the drift,

during the Glacial period, from the

Devonian to the north. A short dis-

tance eastward along the shore is a low-

area, beyond which are cliffs of strati-

fied clay, which rise from twenty to

twenty-five feet above the level of the

lake.
' The stratification extend- to the

very top. The cliff ha- an almost ver-

tical face and extends along the shore

for about three hundred and sixty feet.

It lias a fairly steep slope at both the

ea<t and the 'west end. At the west

end. facing the lake, the laminae are

crumpled and contorted. The contor-

tions are more marked near the top of

the clitf than at the bottom, and. when
followed eastward along the face of the

cliff, soon die out horizontally. They
are probably due to a readjustment of

the bed-, and not to alternate freezing

and thawing, or to ice push, although

these factors may have contributed to

some extent.

Night Hawk River

The Night Hawk river was next

ascended for about six miles, and then

a trip was made to the westward. For

the first twenty chains of the trip from

the river, the soil is clay
;

the succeed-

ing sixty chains is rather low and

swampy, the timber being spruce and
balsam of fair size. This is followed

for forty chains by a fairly level gravel

(8) Amer. Naturalist, Sept. 1884; Con-
cretions from the Champlain Clays, b>-

J. M. Arms Sheldon.
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area; beyond this, for forty chains, is

considerable swamp and open marsh. Be-

tween the second and third miles from,

the river, is a ridge of fine-grained chlo-

ritic rock carrying iron pyrites. This
ridge is about sitxy-five feet above the,

surrounding marshy area, and from its-

summit the country northward was seen
to be low and somewhat marshy as far

as Night Hawk lake. Westward from
the ridge, low ground was again soon
reached. From here on, the surface is

in many places wet and covered with
small spruce. At a distance of about
three miles forty chains from the river,

a wide marshy creek was encountered,
and as the country for some distance
ahead had the appearance of being wet
and marshy, we considered it advisable
to proceed no farther.

Frederick House Lake

Having returned to the river, we went
back to Night Hawk lake and thence
to Frederick House lake. The part of
Night Hawk lake, passed through in

going to the outlet, contains many
islands, some of which consist of bare,

rock and some of stratified clay. The
shore at several places presents high
cliff-like exposures of distinctly lamin-
ated clays. The widths of the' laminae
vary: some are less than one inch, some
more than eight inches. These clays
also contain exceedingly well-formed
concretions.

Frederick House river, which unites
Night Hawk and Frederick House lakes,
has a slow current and is about two
hundred' and fifty feet in width. It
flows through a low swampy area, and
no outcrops of rock were seen between
the two lakes.

From a bend in the river about two
miles south of Frederick House lake, a
trip was made westward into the town-
ship of Matheson. The first half mile
from the river is level, the soil being
in part clay and in part gravel; this i?

followed, for about one mile, by swampy
ground, when a stream fifteen feet wide
and flowing S. 40 degrees W. was
crossed. Beyond the creek, the region
is low and marshy, the soil being chiefly
sand and gravel, and the timber spruce,
birch and poplar.

Very little time was spent on Fred-
erick House lake, as Dr. Parks had al-

ready described it (9). A small, rocky
island in the southeastern part of the
lake was examined; the rock is fine-

grained and aphanitic. its surface show-
ing flowage structure. This is no doubt

(9) Bur. Mines, Vol. S, p. 177.

a surface volcanic. Distinct glacial

striae on this island have a direction

S. 5 degrees E.

A trip was made into Dundonald
township from the head of a large bay,
which lies northeast of the rocky island

mentioned above. The first mile and
forty chains is a rolling area of clay
soil, clothed with poplar, birch and
spruce; the succeeding sixty chains pass-

es over a jackpine plain, interrupted
here and there by narrow stretches of
swamp. At a distance of two miles forty

chains from the lake is a low outcrop
of silicious, fine-grained rock, very sim^
ilar to that on the rocky island of
Frederick House lake. Three miles from
the lake the region is dry and level, the
soil sand and gravel. The same general

features are presented for some dis-

tance farther to the east.

Frederick House to Abitibi

In the south end of Frederick House
lake is a constriction, which leads into

a narrow lake extending south for about
two miles. This lake has clear water
and is surrounded by small spruce and
poplar. Near the constriction a Hud-
son Bay Company post once existed. Its

factor, it is said, having been held in

disfavor by the Indians, was cruelly mur-
dered by them. A portage leads from
a small creek in the southeast corner of

the narrow lake to a small lake with
low shores covered with spruce and pop-

lar. This lake abounds with large pike.

From the south shore of the small lake
a trip was made westward to Frederick
House river. The first mile is rolling,

the soil in places is clay and in places

sand; the timber is poplar, birch, spruce
and in places cedar of fair size. From
the rolling area there is a rather sud ten
descent to a spruce swamp, which ex-

tends to the river.

Township of German

A trip was also made eastward from
the south end of the small lake into

the township of German. At a distance

of less than twenty chains is a small,

kettle lake, and in the course of the
next mile three more lakes of similar
origin were seen. These lakes are sur-

rounded by steep banks of gravel and
contain most beautifully clear water.
The area passed over in the first two
miles was a rather open jackpine plain;

in places large scattering white pine
were seen and some poplar and birch.

Between the second and third miles, the
surface is rather low, in places swampy.
Near the third mile, clay soil begins and
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continues for more than forty chains.

Between the third and fourth mile, a

high tree was climbed and the follow-

in- notes taken :
—

For fully five miles to the eastward,

the region is fairly level and appears,

to be covered with spruce, poplar and

tamarac. To the north and south as,

in as the eye can reach, the region is

of low relief and of rather monotonous

appearance.
Earing returned to camp, we followed

the route in a southeasterly direction

over an open jackpine plain to a small

lake, from which a portage of about

two miles leads to another small lake.

From the north shore of this lake, a
trip was made westward. For twenty

chains there is a jackpine plain, then

follows a rolling area covered chiefly]

with spruce and poplar. At about sixty

chains, a -hallow marshy ereek, from a
small lake to the north, was crossed.

Westward from the creek for about ten

chains, the region is high; the soil is

clay, and the timber -inure, birch and
poplar. Still farther west, the region

is fairly level, in places marshy.

Moose Lake

Continuing our course from the small

lake, we crossed a portage about two
miles twenty chains long. It runs some-

what south of east and ends in a small

pond, from which a verv winding Btream
was followed to Moose lake. The first

forty chains of the portage is undulat-

ing, the soil being clay, the timber

apruce and poplar of fairly large size;

he next sixty chains passes over a fairly

level jackpine plain; then comes a wet
and marshy area, over which portaging

i- difficult. It i- a typical spruce swamp
and continues to the end of the por-

tage.

The creek which passes out of the

southeast corner of the small marshy
pond is very crooked and lias a width
of about twenty feet, except where
nearly choked by alders and other

shrubs. The area bordering this stream
is low ami marshy and clothed chiefly

with spruce. The soil of the banks is

clay. Paddling steadily, it took about
two hours and thirty minutes to go from
the small pond to Moose lake. For some
distance before the lake is reached, the

Btream passes through a wide marsh.

Moose lake is about two miles long

and one mile wide and ha* low shores,

(in). It is everywhere shallow and pre-

sents a dreary, desolate appearance. At

the time of our visit scores of ducks

were seen in the vicinity.

(10) Bur. Mines, Vol. 8, D. 170.

Driftwood River

Driftwood river leaves Moose lake

from the north end. Eere it i- about

fifty feet wide and quite deep. The firsl

ten miles of the river is free from ob-

struction, beyond which it i- filled with

driftw 1 at many places. (11). 'I be

miscoscopic examination of a li^ht-col-

ored aphanitic rock, from the first out-

crop on the river from Moose lake,

proved interesting. It is a devitrified

glass which still retains it- perlitii

tore. .More will be -aid of this rock in

Part III. The Driftwood river empties
into the Black a short distance above
where the latter joins the Abitibi.

Up Black River

The Black river was ascended for

nine miles, and then inland trips were
made westward and eastward. The
westward trip was into the town-hip of

Taylor, the eastward into the township
of Carr.

The first half mile from the river

going westward reveals an undulating
surface of day soil covered with good
-pi uce and poplar. At the end of this

distance, a stream about twenty feet

wide and running X. 30 degrees E.
wa- crossed. Beyond this creek for half

a mile, the region is quite level and
consists of clay soil; the same is true

as far west as the Driftwood, except

that the dry clay area- are occasion-

ally interrupted by short stretches of

spruce swamp. In most places this area

is well supplied with small -tie. mi-.

The trip eastward from the river was
through an area which had been over-

run by fire a few years before. The sur-

face is undulating, the soil clay. This

area is well drained, and with very lit-

tle difficulty could be made ready for

cultivation. This applies to at least

three mile- back from the river, and
conditions appeared similar for some
distance farther eastward.

The first falls on the Black river is

close to the boundary between the

townships of Carr and Bowman. The
drop of this fall is about twelve feet

over a massive green dolerite. From
a small bay-like part of the river

straight west of the falls is a portage,

the first of the portatres on a route

which leads to Fort Matachewan. The
same route may be used as far as Sep-

aration lake in goiner to Temiskamincr.

From Separation lake otic turns aside

from the Matachewan route and fol-

low- a series of lakes and portacres to

the Blanche rive*- and thence to Temis-

kaming.

(11 i Bur. Mines, Vol. 8. pp. 179-180.
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First Falls to Matachewan

As mentioned before, this route leaves

the Black river by a portage from a

small bay-like expansion below the first

falls. About one hundred yards west

from the river one comes upon Mc-

Dougall's clearing. A few hundred

yards to the north of this are some
Indian wigwams, and a small patch of

cleared ground. No one was occupying

the wigwams cr McDougall's house, but

the fact that none of the furnishings

had been removed indicated that they

had not been permanently abandoned.

.McDougall's house is neatly built and
is provided with stoves and other mod-
ern furniture, which give one the feel-

ing that he is no longer in the land of

the tent and the wigwam, but in some
part much less remote from civilization.

The clearing around the house was not

under cultivation, but in the small patch

of ground around the wigwams, fine

potatoes were growing. It was here

that Mr. Wilson of the Dominion Sur-

vey took a sample of soil, which on an-

alysis proved to be supplied with all the

elements of fertility (12).

From the clearing to the end of the

portage, which runs a little west of

south, is about one mile. The area

passed over is undulating, the soil clay,

and the timber white spruce, balsam and
poplar of good size. The portage ends

at a small lake, which is about twenty
chains in length and has low, grassy

shores.

A portage leaves this small lake

from the southwest corner. It is only
a little more than ten chains long and
crosses a gravel ridge which resembles

an esker. It leads to another lake

which has low shores and beautifully

clear water, and from which a small

creek flows from the southwest corner.

Ihe trail from this lake is almost two
miles in length, runs west of south,

and leads to a small marshy creek. The
first sixty chains passes over a rolling

area of good clay soil covered with
large spruce and poplar; the next twen-
ty chains is rather low and wet; the

remainder of the portage is a jack-

pine plain.

The small marshy creek at the end

of the portage flows into a pond, on the

west shore of which are many boulders,

all of Laurentian and Huronian aspect.

The drainage of the pond seems to be by
seepage, since it has no outlet. The
portage leaving the pond follows for a

short distance the edge of a marsh, then

it rises to a jackpine plain, over whicn

it continues for more than forty chains

to Troy lake. Troy lake is low and

Sum. Rep. 1901,(12) Geo. Sur.

pp. 121-122.

marsh and is surrounded by small jack-

pine. Drowned trees, at some distance

out from the shore indicated that the
water was higher than formerly. The
Jake is about forty chains long in an
east and west direction and about twen-
ty chains across. The portage from the
lake is about twenty chains in length
and ends in a small pond, from which a
portage of about sixty chains, over a
jackpine plain, leads to Cherry lake.

Cherry and Grave Lakes

At the north end of Cherry lake is a
large open space, which suggests that
at one time there may have been an
Indian settlement here. To the south-
ward beyond the lake, hills rise con-
spicuously from the surrounding level

area. Cherry lake is about sixty
chains long and twenty chains wide. Its

waters are clear, and its shores are low
and clothed with spruce and jackpine.

The portage from this lake is more
than one mile forty chains long, runs
somewhat south of west, and leads to

Grave lake. The first eighty chains is

low and marshy, the remainder a jack-

pine area. Near the end of the portage
is a ridge, from which there is a descent
of about thirty feet to the level of the
lake.

Grave lake is a pretty sheet of clear

water surrounded by jackpine. It is

crossed in a southerly direction, then
a portage of one mile thirty chains,

with one small intervening lake, reaches
a pond just north of Bethea lake. This
pond receives the waters of Bethea
lake by a swiftly flowing stream, which
from the pond probably flows to "the

Black river.

Bethea Lake

Bethea lake is larger than any of

those thus far described on this route.

It is irregular in outline and is over a
mile in length in a direction northwest

and southeast, and is half a mile in

width. It has clear water and is very

shallow in the northwest. The first rock

outcrops from Black river were seen on
the shores of this lake. On the east

shore is a rocky bluff, which rises about
one hundred and sixty feet (aneroid)

above the level of the lake. This bluff

consists of a somewhat schistose dole-'

ritic rock. Similar rock, but somewhat
more massive, was seen on the south

shore and also on the north shore to the

west of the stream by which the lake

was entered. The shores of the lake,

where not rocky, are of sand and gravel.

From the northwest bay of the lake,

a trip was made for about half a mile

to the top of a high ridge of dolorite,

which runs N. 50 degrees W. It is

interesting to note that a pebble about

three inches in diameter of banded
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hematite and jasper was found on this
ridge. This is evidence that iron range
lit - to the D.01 tli, but, owing to the -

citj of outcrops in that direction, due
to the prevalence of drift, it is doubt-
ful w hether it be exposed.

\ climb to tlic top of the rocky bluff

on the east Bhore of the Jake, enables
one to get a good idea ni the surround-
ing Country. The general appearance of

the region to the north, west and south
is one of moderate relief, but in the di-

rections NT. 7ii degrees \\
'., B. 50 degrees

W . and S. 1U degrees \V. prominent
ridges maj be seen miles in the dis-

tance. As far as could be discerned, the
timber is spruce, jackpine, poplar and
white birch.

i ontinuing our course, we ascended,

about half a mile, the small creek
which enters the lake in the southeast.
It is very crooked and ilows through a,

wide marsh. At the head of the creek
i- a muddy lake, so shallow that we.

found it difficult to paddle in it. This
lake which we named Gowan lake is

over half a mile long and has low gravel
shores. The route Leaves the hike from
a bay in the west.

iioni Uowan to Harold lake is two
units, and lioni Harold lake to Da sis

laKc is one mile and twenty chain.-.

iiie direction of both of these portage
is about B. lU degrees \V. There is uo
change in the topography, the timber
or the soil.

Dav.s Lake

Davis lake is a beautiful sheet of

clear water about a mile in length and
half a mile m width. Un tile north-
east shore are two small outcrops of

rock. The northerly one consists of a,

massive pyritous dolerite; the southerly
one is a coarsely ciystaliine quartz sy-

enite, in which theie is a very small

percentage of ferromagnesian constitu-

ents. These rocks are exposed only at
the water's edge, and it is impossible,

owing to the presence of drift, to ascer-

tain which rock is the later. Distinct

glacial striae running south were ob-

served. Farther south is another low,

glaciated outcrop of light-colored, phan-

critic rock. The striae here run S. 8

degrees E. The outlet of the lake is in

the south end. It very quickly expands
into a small lake from which it passes

out as a shallow stream fifteen feet

wide. The route does not follow this

stream, but leaves the small lake by a
portage, which, however, crosses the

stream in less than half a mile. Where
crossed the stream has a width of ten

feet and is running S. 40 degrees YY\

Beyond the creek, the portage runs S.

15 degrees W. and at the end of about
two miles twenty chains, Wataybeeg

lake i- reached. A marsh] region lies

to the small of the CI out
fortj chain-; tin- is followed bj an
area with a rolling topography, which

sts recessional material; the last
mile is dry and leveL

Wataybeeg Lake

Wataybeeg lake is one of the largest
within the area examined. J l com
of two quite distinct parts, the nan
joining them being situated about the
middle of the west side of the north-
ern part. The northern part l- about
three miles long in a northern and
southern direction; it- greatest width is

about two miles. A long sandy point
projects into the lake from the
lo the south of this point is a small
rocky island, the rocks of which appeal
to grade from a hornblende albite syen
He to a quartz albite syenite. Tnese
rocks possess rather unusual features
which will be described in detail in Part
111. Un the east -hoi,- ,.,i the lake i- a
conspicuous bluff of sand; a similar
bluff is situated on the shore to the
north of the narrows. The BOUthern
part of the lake is over live miles long
but has an average width of less than
half a mile. About halt way down its

western side is a bay, at tlie entrance
to which is a large island. Two sti earns
from the west empty into the bay. The
ahores of both parts of the lake are
fairly high and consist of sand and
gravel; the only rock exposed is that
on the small island referred to above.
The timber around the lake is chiefly
second growth, the whole region having
been overrun by fire, apparently twenty
or twenty-five years ago. Tlie outlet
of the lake is at the north just to the-

west of the portage from Davis lake.

This river will be described later.

The route leaves Wataybeeg lake
from the south end of the long narrow
part. The trail to the succeeding laker
which is small, is about thirty chains in

length and passes over a high, open r

sandy area, which appears to extend for
a considerable distance in all direc-

tions.

A Lake on the Divide

A portage of less than twenty chain*
from the small lake reaches Sunny lake.

which is about one mile long and
twenty chains wide. This lake has sandy-

shores and beautifully clear, sea-green

water. It lies on the Height of Land
and has no outlet.

The Height of Land portage leaves-

Sunny lake from the southwest corner,.

It is about fifty chains in length, runs

S. 20 degrees W. and ends at a pond,

about ten chains south of which is a

small lake, whose waters flow south-
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ward. From this lake to Kenoja (or

Kenozha) lake is about twenty chains.

Kenoja lake is more than half a mile

long and about twenty chains wide. A
creek riows out from the southwest
corner. The route follows the creek for

only a short distance, when a portage is

taken to the right. An Indian
named Baptiste informed us that

the creek flows to the Blanche.

The portage from the creek

runs a little west of south for about
fifty chains to another small creek,

which flows northward. On the port-

age about ten chains from the latter

creek, is an outcrop of massive granit-

oid rock. This creek was ascended for

about half a mile to a small lake, on the

shores of which are numerous granitic

boulders. A portage of about fifty

chains from the south end of this lake

leads to Blackburn lake.

Blackburn lake is irregular in out-

line and its shores are rocky. The chief

outcrops are hornblende schi-t. the dy-

namic action being very pronounced; on

the east shore of the lake is a dike,

the rocks of which grade frarn a basalt

near its margin to a more and more
coarsely crystalline diabase as the dis-

tance from the margin is increased.

It may be said in general that from
this lake southward along the route,

the region becomes more rugged, the

drift is thinner, and hence the rock out-

crops are more frequent. It should also

be added that from here on, some of

the timber escaped the fire which, as

mentioned above, swept over so large

a part of the region.

The trail leaves Blackburn lake from

a small bay in the southwest. It is

rocky and about twenty chains in

length, the exposures being hornblende

schist with a strike nearly north and
south. Along this portage is birch, bal-

sam and spruce of fair size. This port-

age leads to Canoe lake, which is about

half a mile long. Less than ten chains

from the south end of Canoe lake is

Tent lake, which is also about half a

mile long. On the shores of both lakes

are several exposures of altered erup-

tives.

Separation Lake

A portage of forty-five chains from
Tent lake in a direction a little south

of west ends at a fairly large body oi

water, which was named Separation

lake, for there are two routes leading

out of it. one to the Blanche river, the

other to Fort Matachewan. The lake,

where entered, consists of a long nar-

row hay running north and south. The
'route to Fort Matachewan leaves this

bay near the northwest corner, and
after a short portage Optic lake is

reached. A further examination was

made of Separation lake. Just south of
the portage to Optic lake is a bluff of
chlorine schist. Following the nar-
row bay to the southward, one passes
an island, and rocky shores rise steeply
on either side, the distance between the
shores being only a few yards. Beyond
this narrows the lake widens, and
straight ahead is the portage which
leads to the Blanche river. Tumiug
westward around a point to the right of

the narrows, one enters the main bodj
of the lake, which contains several
islands of greenish altered eruptives.

Optic lake may also be reached from
this part of the lake by following for

less than ten chains the shallow stream
which flows out to the north of these
islands.

Optic, Bird and Turtle Lakes

Optic lake is about half a mile long,

and on its shores are scattering white
pine and spruce. The route follows the

outlet in the northwest. It is very
shallow and quickly expands into Bird
lake, which is irregular in outline and
runs in a southwesterly direction for

more than half a mile. The rocks col-

lected from this lake proved to be al-

tered acid porphyry. The shores are
covered with jackpine, birch and spruce;

occasional white pine and red pine were
also seen. Ihe outlet is in the south-

west bay, but where it leaves the lake,

it is shallow and rapid, and hence Tur-
tle lake is reached by a portage of less

than twenty chains, which runs south
over a well-timbered area.

Turtle lake is also irregular, is more
than a mile in length, and contains sev-

eral rocky islands. The rocks are simi-

lar to those of Bird lake, but less al-

tered and somewhat less acid. The out-

let, which is called Musquataysee or

Turtle river, leaves from the west shore,

just to the north of where the Indian,

Baptiste has a fair-sized clearing

and two or three respectable looking
buildings. This river, in less than fifty

yards, empties into the north end of

Baptiste lake, out of which it almost im-

mediately flows again, the inlet and
outlet being only a few yards apart.

Baptiste Lake

Baptiste has lived here for thirty year-;.

He cultivates a few acres of land, on
which potatoes, turnips and other veg-

etables are grown. The spot is very
pretty and reminds one of the site of a
Hudson Bay Company post. About ten

chains south of the clearing is an out-

crop of coarse-grained massive dolerite

carrying iron pyrites.

From the clearing to Fort Matache-
wan there are two routes: one follows

the Turtle river, which empties into the
Montreal river just opposite the Mata-
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cln-wan Fall- about four miles a

Fort. The other is a lake and portage
miit.- and i- the better of the uvh. for

the Turtle river i- said to be shallow
and to have numerous rapids.

Baptiste lake, which i- a Beri< -

pansions and contractionSj i- over one
and one-half miles in length in a in>rth-

erly and southerly direction; its

est width is about one half mile. A
portage leaves the south end ami runs
Bouthwest for about twenty chains over
a rather sandy plain to a small muddy
lake. Fioin this lake a porl

forty chains leads southward t<> Narrow
lake, which i- about "in- mil.' long. On
the shores of Narrow lake are several

outcrops of tiii«- grained, chlori i

which upon miscroscopic examination re-

veal their original igneous origin.

A portage from the south end of this

lake leads to tin- Furt. which is situated
on th«- east bank of tin- Montreal river.

'J In- portage winds around a high hill,

tin- distance from the lake i<< I

being !•-- than one mile. The Fort was
51 of Mr. Lafricain, who -

n- several -amnio of iron pyrites and
hematite, which ho says In- obtained in

tin- region.

Route to Temiskaming

We next went back to Separation
lake and followed tin- Temiskaming
rout.- for a -hoit distance. A- men-
tioned above, the portage leaves the lake

straight south of tin- long narrow arm
ami in less than twenty chains i

-

lake i- reached, t 3 of which
consist of altered eruptive rock. The
surrounding timber i- second growth.
The route follow- ; ; creek, which enters
in the southeast. -V short distance from
it- month i- a portage of about ten
chains; it i- 011 the west side ami i-

due to a small fall and rapid over a

ridge of altered did. -rite. From the
head of the portage the creek was fol-

lowed for about half a mile in an east-
ern direction. It i- .rooked ami flows
through a marshy area. A shori dis-

tance beyond a pond-like expansion in

tin- creek, a small branch enters from
the right. Tli.- portage leaves the left

bank of this branch. The portage was
followed for a mile and a
half in an eastern direction when a
small marshy lake was reached. The
area passed over i- sandy and i- covered
with -mall jackpine and spruce. Near
the ea-t end of the portage is an out-
crop of quartz diorite. tin- plagii

which is considerably decomp -

Wataybeeg Lake to Black River
Wataybeeg river Hows out of the

north end of Wataybeeg lake. Where
it leaves the lake it' is thirty feet wide

8 M.

and shallow. At the end of about rixty
chain- i- a portage of less than ten
chain- to avoid a rapid >>v..t larg

ders. Below the portage, the current is

strong, ami the river is so filled with
large boulders that we found it neces-

sary to let the can • down by a line.

A second port a .me
hundred pa.-e- on the left hand -ide

avoids a -mall fall- grained
dolerite carrying iron j.\ rit .~

this portage are high hanks of -and and
gravel on both sides of the riv.-r. which

a widtn of more than sixty

feet, but i- only about on.- foot in

depth. Soon a creek was Been entering
from the east. It i- -aid by the In-

dians that a route beL.r inniiiL' with this

creek lead- to Davis lake. < in. thing is

certain that Wataybeeg river ab
creek has 1 n used considerably by the
Indian-, whereas below, we found that
it had never been travelled. It was
filled at -.ores ,,f places with driftwood,
around which it was I

portages. It was necessary also to cut

_ - around the falls and -

the rapid-. This river should 1

only very short stretches of

instructions,

coursi of less than one mile
from the creek referred to above, three

• rL'ht band
and two on the left ; the -

two on the left contain- clear, green
wat.-r. Below this lak.- i- a short rapid
over ]nri_re boulders, and about sixty

chains farther down is a fall ol

ridge of pyritous
dolerite. An island i- formed in the

river on each side of which i- a narrow

Falls on the Wataybeeg

About sixty chain- Farther down i- a
very pretty fall of thirty feet (aneroid).
At the head of the fall the river nar-

about twelve feet then widens
as it- w hit.- waters pin- g

rocky ledges. Three types of rock
- n here, a massive,

crystalline, pyritous dolerite. .1

grained granite and a gray aphanitic
rock in the form of a narrow dike in the
granite. The timber from Wataybeeg
lake to thi- point i- spruce, jackpine
and poplar: the -oil is sandy.
About a hundred yard- below the high

fall, the river forms a chute with a drop
of about fifteen feet; thi- was passed
by a portage on the right hand side.

Below this Dortage the -..i] i< no loneer
sand but clay, and the timber is a bet-
ter BTade of spruce. The river is now
fiee from falls or raid. Is for more than
two miles, when there is a drop of four
feet over a schistose rock containing
much deep preen hornblende.
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A short distance below this fall nine
feet oi stratified clay, overlain by one
foot of sand. La exposed in the bank:
the area back from the river at this

point is rather low and level and
clothed with large spruce. Similar feat-

ures were noted during the next two
and one half miles down the river.

_V. the end ot this distance an in-

land trip was made eastward. About
four and one-half miles from the river,

the northwest bay of Bethea lake was
struck. The first half mile from the

.river is a level clay area followed by
higher gravelly soil for about one-half

mile, when there occurs a ridge which
-consists of two distinct type? of rock,

• one a coarse crystalline dolerite, the

<otiter .a light -colored granite; the line

of contact is not well indicated. Be-

yond the ridge the region becomes

swampy, this continues for about one

mile twenty chains., when a dry jaek-

pine area is entered, which continues to

and beyond Bethea lake.

A trip was al>o made to the west

from the river. The first mile and a

half is level to undulating and consists

oi elay soiL Beyond, the area becomes

lower* the timber being chiefly dry tani-

arac.

Three miles farther down the river is

. a fall of about twenty feet, due to a

ridce of pyritous quartz diorite schist.

Below the' fall rapids occur more or less

, continuously for three miles. In this

distance the following outcrops of rock

were observed:

1. A very fine-grained aphanitic rock,

. consisting
'

chiefly of actinolite and

chlorite.

2. A considerably decomposed quartz

dolerite.

3. A dark aphanitic rock carrying

iron pyrites, which proved to be an al-

tered diorite.

4. A rather fine-grained rock with

ophitic texture, composed chiefly of

augite, plagioclase and quartz.

From these rapids to where the river

joins the Black, the banks are low. The
soil is clay and the timber, except for

a short distance from the mouth, where
.there is a brule, is spruce, cedar and
^balsam. The Wataybeeg river joins the

Black about thirteen miles from the

Abitibi. or about three miles below the

first falls on the Black.

Upper Black River

"The Black river was ascended from
the first falls to the Pike river, which
-was explored. It joins the Black from
the east about one and one-half miles

l>elow the third falls. At the mouth
-this stream is thirty feet wide and has

a good current. About half a mile up
it becomes shallow and rapids begin.
Farther up is a bluff of rock on the
left, and just beyond i> a fall of two
teet. The rocks are altered andesites.
Less than half a mile above this small
fall the river becomes so shallow and
swift and so filled with large boulders
that it was impossible to float even a
lightly loaded canoe. Being unable to*

use the river any longer, we made an
inland trip eastward to Speight's north
and south line.

The line was struck at 2S M. 50 chain*.
Pike river was twice crossed in mak-
ing this trip. The area passed over
is in part rolling and in part fairly

level: the soil is clay, the timber spruce
and balsam. Close to the line a rather
low area covered with small spruce was
entered: this low area appears to be
quite extensive, stretching away to the
east, north and south.

Having returned to the Black river,

we continued our ascent to the third

falls and made an inland trip to the

west. The first twenty chains from the

river is high, then comes a drop to a

rather level, clay area, which continues

for about sixty chains, when the soil

becomes sandy. The sandy area is fol-

lowed by a muskeg, which lias a width
of about twenty chains in an easterly

and westerly direction, but which ap-

pears to extend for a considerable dis-

tance to the north and south. The sur-

face of this swamp is of sphagnum moss.
A pole, driven down for more than
twelve feet, did not strike the rock.

The upper nine feet consists of decom-
posed vegetable matter, below which is

a fine blue clay free from grit. Beyond
the muskeg for about eighty chain?, the

region is fairly level, the soil is elay.

and the timber spruce and balsam.

From the third falls on the Black
river, to where it is crossed by Speight's

1902 line, rock outcrops are quite num-
erous. They are altered, fine-grained

volcanics and rather coarse-grained dol-

erites. Clay soil is revealed in the
banks of the river throughout almost
the whole distance. About two miles

north of the crossing of the line, sec-

ond growth timber begins. It is similar
to that which was seen on a large part
of the area between the Black river

and Fort Matachewan. Wilson reports
a similar area for some distance to the
east (13).

Having completed our work we
ascended the Black and White Clay riv-

ers to the Height of Land and then fol-

lowed the Blanche route to Tomstown.
where steamer was taken to Xew Lisk-
eard.

C13) Geo. Sur. Can., Sum. Rep. 1901, p.
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Part II: Topography and Resources

A Drift-Covered Area
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Climate

No frosts occurred between June 1/th

and September 1st. Some of the tem-

peratures from the record for i.he moiiih

of August arc as follows, an] show lie

highest and lowest points r?K-le.i.

Requirements

Before this region can be of any prac-

tical value to Ontario, it must be made
accessible. This can only be accomp-
lished by the building of railways. If

one may judge by the present activities

6 p.]

Lowest temperature 35deg. F. (ontheloth). 54 deg. F. (on thel2th), 48deg.F. (on the 6th ).

Highest temperature •> ."„•-. F. >.on the lMh). 74 deg. F. (on the -JikI i ,i, .1,-l'. F. <<n the Ithi.

Average temperature 17.6 deg. F 62.18 deg. F 61 <leg. F.

It was noted from the condition of in this direction, it is safe to predict

vegetation generally, and especially from that before many years many parts of

the date of the ripening of berries, that. northern Ontario, which are now inhabit-

the season was about two weeks later ed only by the Indian, will be centres

than in the vicinity of Toronto. of agricultural and industrial activity.

Part III: Petrography

As already stated in this report, a
large part of the area which was exam-
ined is covered with drift, hence the

rock outcrops are not very frequent. In

fact, the exposures are confined chiefly

to the shores of lakes and rivers, and

even here, they are so limited that in

but few cases was it possible to trace

in the field the relationships which the

different rocks bear to one another.

However, a good idea of the petrology

of the region has been obtained from

the microscopic study of about eighty

rock specimens, which were collected

from the various outcrops, Some of

these were found to possess interesting

and unusual features.

Many of the rocks are igneous, the

primary constituents of which have not

been greatly changed or the original tex-

tures materially altered. Some have
been considerably metamorphosed, yet

retain distinct evidence of an igneous
origin. Others have been so profoundly
metamorphosed that all traces of the

original rock have been destroyed. Only
one specimen, a slate, which occurs on
a small island in Porcupine river near
Xight Hawk lake, suggests an aqueous,

origin.

Classes of Ro:ks

The rocks may be classed as dolerites,

syenites, diorites, porphyries, volcanic;

tuff and schists. The schists, as here
used, include those schistose rocks which
have been so greatly metamorphosed
that it is impossible to say whether they
are of igneous or of sedimentary origin.

It is worthy of note that nearly all the
rocks of the above classes contain iron
pyrites.

Dolerites

The dolerites, as the term is here used,

are medium or coarse-grained phaneritic

rocks, which consist chiefly of a plagio-

clase feldspar and augite, and subordin-

ate^- of iron pyrites and magnetite; but

one, and sometimes several of the fol-

lowing minerals may also be present :

olivine, mica, hornblende, quartz, or-

thoclase and apatite. In texture the

rocks vary from ophitic, that is the

plagioclase feldspars are lath-shaped and

are enclosed in the augite, as in the

case of diabase, to panautomorphic, in

which both the plagioclase and augite

possess their proper crystal forms more

or less perfectly. Many of these rocks

are similar to those which are frequently

described as gabbros, or, from hand
specimens, as diorites.

The dolerites are the most widespread

rocks of the area. Specimens were col-

lected from the following localities ;

1. The portage between Delbert and

Jarvis lakes.

2. A point on the west shore of Night

Hawk lake between the Porcupine and

Redstone rivers.

3. Along the Driftwood river.

4. The shore of Bethea lake.

.">. The east shore of Davis lake.

6. The southeast shore of Blackburn
lake.

7. Between Baptiste and Turtle lakes
8. South of Separation lake on the

Temiskaming route.

9. Several places on the Wataybeeg
river.

10. Between Wataybeeg river and Be-
thea lake.

11. Several places on the Black river.
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Tw.. specimens with crystals

two millimetres in diameter wer<
- to each other, on the

north side <'f a long point on the

of Night Hawk lake, between til.1.

ipine and Redstone rivers,

exhibit quite different features,

specimen contains large crystals

plagioclase and augite, both of which

have fairly definite crystal outlines

-m1- .it" plagioclase are frequently

bordered by orthoclase, and in

tli of the

ixene and of what appears to be

primary hornblende, the hitter partly

former. The
- ,t a considerable amount of de-

. .-,-,1 biotite, a little quartz, -

calcite, large crystals of apatite and
-

lerable amount of

-.-. a small amount of

mica and some magnetite. The texture

irsely ophitic. The foi d

two specimens has the following com-

position < 1 I

Pei

SiO£ 51.50

18.81
-••"•"

I." ,;
- 41

MgO
'"•>

Ka20. 4 -^ 4

I-' 6

4"

H20, I I -

From this analysis the norm was

determined and the rock classified ac-

cording to the quantitative sj si

The result was as follows :

( lass II. -Dosalane.
< )rder \ .

-< Jermanare.

Rang m.—Andase.

Subrang IV.—An
\ specimen from the northi - -

lavis lake i- a dark phaneritic rock

with ophitic texture. Besides the au-

3 there is -

quartz, magnetite and a small anion

biotite. The augite is in pai I

chlorite.

A dark coarse-grained phaneritic rock,

obtah - - ith of Bapl i-

1 etween Baptiste and Turtle
very little decomposition. The mu

and calcic

p1asriocla.ee. are quartz, a small amount
of hornblende and biotite. magnetite and
acicular crystals of apatite. The
tine i< panautomorphic. A 'lark, c

grained phaneritic rock from an oul

fl4) Analysis by Mr. A. G. Bun
Provii Office. Belleville,

il.ji Quantitative CI ss
" I?-

ard Washingi

at 1

Wataybeeg river, contains

able amount of augite, parti'

chlorite: the pL . Btals are

quite distinctly automorphic An ii

ire is the pres - mall

patches of mos1 perfect graphic \<-

due to the intergrowth of primary
quartz and ortho<

A specimen from tin- head
ol fall i. n tin- 151a. k river north of

where Speight's 1902
river i- a green, aphanitic

ibly decom] ontains an
altered orthorhombic p

red hornblende, which is

actinolite, decomposed j«l;i ^ -

ohdary quartz and a small amoui
mica.

:i~i~t iiiL.' -

entireh of secondary mineral- are

ally altered

Syenites

Perha
the area

a small island in '

.

quite distinct typ
which ha- been called a hornblende-
aliiite syenite, the other a quartz-albite

syenite.

The hornblende-albite syenite i- a

medium-grained phanerite, the individ-

ual grains having a diameter of

lillimetre. This rock consist

about equal proportions of lighl

ed minerals and of the dark
magnesian mineral-. The light-colored

minerals are feldspars, no quartz
present. The feldspars have a

]>inki-h color, (early cleavagi

and in patches they exhibit poikili'

The ferromagnesian mineral- are

hornblende and biotite, the forme:

dominating. In thin section, the pre-

vailing texture is poikilitic; hut certain

parts present a somewhat graphi
tine, due to the interlocking of the

tal- -. tiie only constituent, other than
the accessory mineral-, which appr
es automorphism i- the hornblende.

-
-•

_

feldspar and microcline. The pli -

feldspar was proven, by men
it- index of refraction and angle of ex-

tinction, to be albite. The albite r.nd

the microcline assume several relati >n-

ship- : in - - - 'he microclii

poikilitic in the alhite; in -

the •

i- poikilitic in the microcline ; agaii

two minerals are coarsely :

in which case an approach to graphic
textun- is presented, but further

animation shows that the two mi'

have a parallel arrangement, and
the texture i- really coarsely mi' i

thitie: the albite and the microclini

to have L.'1'iiw n •

The microcline usually -
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synthetic twinning, that is. lamellar
twinning according to the albite and
pericline laws.
The albite is also twinned, although

many of the crystals are so cut that
the striatums are not apparent: the
prevalent twinning is according to
albite law, but a few Carlsbad twin-
were also observed. The Btriations of
the albite are very narrow and straight.
Of the two feldspars, the albite has suf-
fered the greater amount of decompo-
sition, although both are comparatively
fresh.

The hornblende usually occurs in ir-

regular crystals, although automorpbie
forms in sections cut across the prisms
also occur; in such cases the character-
istic cleavage i> quite perfect. The
pleochroism is from a light-greenish
brown to green.
The biotite occurs in irregular shaped

plates. Its color is brown/ The ferro-
magnesian minerals are poikilitic in

the feldspars; both the biotite and the
hornblende are somewhat altered.
The subordinate minerals arc -

which occurs in orange-yellow irregular
crystals, and apatite, which is quite
abundant in well-formed prisms, some
of which are colored by iron oxide. The
secondary minerals are a fibrous light-
colored hornblende, which is probably
actinolite, a light-green chlorite and
calcite.

An analysis of this rock by Mr. \. G.
Burrows of Belleville, Ontv gave the
following result :

—
Per ce.it.

S«J2 56.62
A12U3 16.33
Fe203 trace.
FeO 401
MgO 7.60
CaU 5.12
Na20 4.34
K20 2.6S
Ti02 26
< < 2, B20, etc 2.70

From this analysis the norm was de-
termined and the' rock classified as fol-

lows :
—

Class II. Dosalane.
Order V. Germanare.
Rang III. AionzOnase-Andase.
Subrang IV. Akerose-Andose.
Measurements were made of the min-

erals present in this rock and the mode
determined (16).

The result was as follows:

Per cent.

Albite 27.S0

Microcline 1 7 .

">
-t

Biotite 11.15

Hornblende 42.4."i

Apatite 73

Titanite 29

(16) Quant. Class, of Igneous Rocks,
p. 204,

With these percentages an attempt
was made t<> ascertain what must be
the nature of the hornblende to corre-
spond with the composition of this

rock as determined by analysis. In this

calculation the biotite was assumed to
have the composition of the biotite in a
quartz-monzonite from Walkerville.
Butte, Montana (17).

It was found that the hornblende
must be high in silica, high in alum-
ina, high in magnesia, low in iron and
low in potassium. A hornblende from
Sanlupe was found to have such a com-
position (18).

Considering the hornblende to have the

composition of the hornblende from San-
lupe the rock was classified from the
mode. The result was as follows:

Class II. Dosalane.
Order V". Germanare.
Hang 11. Monzonase.
Subra ng 111. Monzonose.

All the constituents agree fairly close-

ly with the chemical analysis except the
K20, which is too high.

The quartz-albite syenite is found as-

sociated with the hornblende albite

syenite, the two types seeming to

grade into each other. Magascopically,
this rock differs considerably from the
associated rock, in that it consists al-

most entirely of light-colored minerals,

there being less than 5 per cent, of fer-

romagnesiaii constituents. This rock is-

also different in that it contains quartz,,

while mica is absent.

In thin section, the texture i- seen

to be similar to that of the hombleu le-

albite syenite. The feldspars are albite

and microcline, which present the same
characteristics a- were described in the-

associated rock, but whereas in the

hornblende-albite syenite there was less

than twice as much albite as microcline,
in this rock the albite is about -i\

times as abundant as the microcline.

The quartz comprises about 13 per
cent, of the rock. It is clear and has
xenomorphic outlines. It '.is usually
segregated in small patches.

The ierromagnesian mineral is horn-

blende, which has a rather deep-areciT

color and constitutes about 5 per cent,

of the rock. It shows the usual pleo-

chroism. and in some crystals the char-
acteristic cleavage is present.

The accessory minerals are sph sue,

apatite, zircon, and a small amount of

magnetite.

Thi> rock was also measured and the

percentage weights determined.

This result was as follows :
—

(17) Table XIV. Quant. Class, of Ig-
neous Rocks.

Is 1 Dana: System of Mineralogy, page.
395,
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I'n cent.

Albite '' -

Quartz 13-65

Microcline 11.91

Hornblende -*-'•',

Apatite 03

Titanite -"'

Zircon •nt »

From these percentages the approxi-

mate chemical composition was deter-

mined and the rock classified. The
hornblende here was assumed to have

the composition of the hornblende from

Baulupe, as in the case of the horn-

blende-albite Byenite.

The result was as follows :

—
t lass 1. Persalane.

Order IV. Britannare.

Rang I. Liparase.

Sub-rang IV. Kellerudose.

Specimens, presenting features verj

similar to those of the quartz-albite

Byenite, were obtained from tin- follow-

ing localities:

—

1. The east shore of Davis lake
2. The 30-foot fall on the Watay-

beeg river.

:;. Between Wataybeeg river ind

Bethea lake.

The rock from Davis lake i- rather

coarsely crystalline ami has a small

amount of both hornblende ami biotite,

tlie latter considerably altered
;
quartz

i- present in an appreciable amount.
The albite ami microcline show beautiful
poikilitic texture.

The rock from the 30-foot fall on the

Wataybeeg river is somewhat more de-

composed than the quartz syenite from
Wataybeeg lake, the poikilitic texture
is not quite so pronounced, and quartz is

Bomewhat more abundant. Some of the

hornblende Bhows twinning, and -

of the crystals are quite distinctly auto-
morphic. The secondary minerals are

chhuite. sericite and epidote.

The rock from between Wataybeeg
river and Bethea Lake presents no new
Features, except that s..me of the feld-

spars exhibit zonal weathering.

Diorites

Many of the rocks which in the field

were thought to ho diorites proved un-
der tlir microscope to be dolerites. In

fart, only one of the specimens collected
ha- been called a diorite, and e\en this
is m,t a norma] rock of that class, it

was obtained on the second portage
from Separation lake on the Temiskani-
ing route. It is a medium-grained phan-
erite. with apparently about equal
amounts of ferromagnesian and light-

colored minerals. The ferromagnesian
constituent is hornblende, which varies
in color from a yellowish-brown to a
deep green: the light-colored minerals

are plagioclase, microcline and quartz.
the plagioclase i- bo decomposed that it

was impossible to determine its kind;
the microcline exhibits t:,<- characteris-

tic twinning ami i- more abundant 'nan
in a normal diorite. lion pyrites i> also

This rock r« sembles the hornblende*
all.it.- Byenite from Wataybeeg lake, in

that it has about equal amounts of fer-

romagnesian ami light-colored mineraLf,
an 1 1 a- i\\.. feldspars a plagioclase and
microcline' the hornblendes also of the
two rocks are similar. It differs from
th.- Wataybeeg Bpecimen, in that it does
not possess the distinctive poikilitic

texture, has a considerable amount of
quartz, and is free from mica.

\ schistose rock, obtained on the
Wataybeeg river, contain- much deep-
green hornblende, -..me decom]
plagioclase feldspar, a cn-iderable
amount of secondary quartz, iron pi

and magnetite. This ha- been called a
quartz diorite schist.

Poip'iyries

The word porphyry is here used in a
I.loal sense, and includes r,,eks which
contain phenocrysts "f any kind and a
ground mass. In many cases, these
rock- have 1 n s,, altered that the por-

phyritic texture is not detected in hand,
specimens, although it is quite evident
in thin section. A f.w of the rocks are
fine-grained and microporphyritic,
The rocks which megascopically ex-

hibit the porphyrin.- texture were col-

I
from the shoi.-s of Turtle and

Bird lakes and from an outer..], at tho
third falls on the T.lack river. The Tur-
tle lake specimens are porphyritic, ap-
hanitic rocks, the phenocrysts being al

bite; the ground-mass of these rocks
still retains its original flow structure,,

but his Keen entirely reccystallized, the
secondary produc -

lite, epidote and quartz. The moramor-
phi-m seem- to have been metas..niatic
lath.-r than the result of dynamic agen-

The rocks from Bird hike are-

very similar to those of Turtle lake, bat
th-y have been more metamorphosed'
and are apparently more acid.

The rock from the third portage on-

the Black river is of a green color, and
is distinctly porphyritic. The pheno-
crysts arc plagioclase feldspar, which is

considerably decomposed; the ferromag-
nesian minerals have been altered to
chlorite. There is some evidence of the
original flow structure: this is probably
an altered andesite.

The porphyritic rocks which have been
so altered that the phenocrysts are not
observed megascopically are quite wide-
spread : some of the most interesting o£
these will be described.
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A dark-green aphanitic specimen, ob-

tained two miles north of Delbert lake,

consists entirely of secondary minerals,
of which serpentine is the most abun-
dant: long. needle-like, light-colored
crystals of act indite are also pres-
ent. 1'here is distinct evidence of the
outlines of original phenocrysts. be-
tween which a ground mass is strongly
suggested. The nature of the sec-

ondary minerals suggests that the or-

iginal rock was very basic.

About one mile south of the portage
Which leaves the .-o.th shore of Jar-
vis lake is a dark green, somewhat
Benisto^e, aphanitic rock, which in shin
section is micro-crystalline to micro-
crypt o-crystalline. Although consider-
ably decomposed, a few altered striat-

ed feldspars, which possess distinct out-
lines, are present: the original ground
mass appears to have been fine-grain-

ed. The minerals, besides the felds-

par, are pale-green chlorite, quartz
which show- granulation, and a distinct
amount of calcite with definite rhombic
outlines. There is evidence of crush-
ing in the zone of fracture.

An interesting type of rock occurs
about one mile north of VULl. M. 50
ch-.. on Niven's 1898 base line. It is

light-colored, aphanitic and schistose.

Microscopically, it exhibits an eutaxitic
texture. Line- of Howage are dis-

tinct. Metamorphism has effected a
general parallelism of the grains at
right angles to the original lines of
liowage. The altered phenocrysts ap-

pear to have been striated plagioclase
and quartz. The secondary minerals
are a considerable amount of finely

granular quartz, some sericite and a

white opaque mineral, probably kaolin.

This rock is no doubt an altered por-
phyry of acid composition.

At first the small fall on Pike river
is a soft, greenish, non-schistose, aphan-
itic rock considerably decomposed. In
thin section it consists of porphyritic
crystals of plagioclase and a micro-
crypt o-crystalline ground-ma". There
is still evidence of the original flow
structure and of microlites; the chief

secondary product is chlorite.

Micro-porphyritic rocks were collect-

ed from a small island in Frederick
House lake, from Dundonald township,
east of Frederick House lake, and at
the fifth falls on the Black river. They
are very fine-grained, aphanitic rocks,

which, in thin sections, are seen to con-
sist of numerous, small irregularly ar-

ranged crystals of plagioclase and a

micro-crypto-crystalline ground mass.
The rock from Dundonald township con-

tains considerable quartz. These are
no doubt altered andesites or dacites.

One of the most interesting of the

undoubted surface lavas was obtained
on Driftwood river, from the first out-
crop below Moose lake. It is a de-
vitrified glass. IMegaseopically, this

rock is of a light-gray color. is rather
fine-grained, aphanitic and has a dull

lust e. Micrcsc >j ically, tie most strik-

ing feature is that the rock is divided

by >ets of more or less concentric fis-

sures, which give it the globular struc-
ture characteristic of perlite. Kxam-
ined under cross nicols, it is seen to be

completely crystallized and to possess

some features of peculiar interest. There
are numerous patches, which have a
radiating arrangement similar to that
possessed by spherulites. These patches
are found to have no definite relation
to the perlitic cracks; in some ca-es
they cross them, while in other cases
they are entirely independent of them.
They are distinctly a later development
than the cracks. A study of the con-

stituents of these patches shows them
to be made up of a striated plagio-

clase feldspar and not intergrowths of

feldspar and quartz. Phenocrysts of

primary striated plagioclase and of

quartz, with fairly definite outlines, are

still present. The ground mass con-

sists of fine-grained quartz and plagio-

clase, some well-formed crystals of cal-

cite. ami some pale-green chlorite.

Volcanic Tuff

•July one specimen of an undoubted
volcanic tuff was found. It was ob-

tained on the first portage west of

Porcupine lake. It is massive, fine-

grained and aphanitic. In thin sec-

tion, the angular shapes and arrange-
ments of the crystals stamp it as a py-
roclastic. The chief minerals are stri-

ated plagiocla-e fe d-pa and quartz, the

latter predominating: some chlorite is

also present.

Schists

The schists are of various kind-, in-

cluding chlorite schists, sericite schists,

actinolite schists and hornblende
schists.

A specimen of a chlorite schist from
the first portage east of Mattagami
river shows a considerable amount of

pale-green chlorite, many light-colored,

acicular crystals of actinolite.

quartz, and a light -colored, opaque min-

eral resembling leucoxene. The quartz

has irregular outlines and exhibits un-

dulatory extinction. The best example
of a sericite schist was obtained on the

southeast shore of Jarvis lake. It is

micro-crystalline to micro-crypto-cry-

stalline, and shearing action is very

pronounced. The most prevalent miner-

al is liarht-colored. scaly muscovito;
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quartz and crystals of calcite are also

The actinolite and hornblende
schists have no features of unusual in-

terest.

illy speaking, the rocks which
>lniw the most distinct schistose struc-

ture are located between the Matta-
gami river and Night Hawk lake and
in the vicinitj of Blackburn lake. The
strike of these Bchists varies consider-

ably. In the vicinity of Delbert lake

the strike is approximately eas

«i^i: 11. mi- l\. \l. 35 chs. on Niven's

1898 base line it i- X. 60 degrees \\\:

between Blackburn and Canoe lakes it

i- approximately north ami soul h. The
origin <>i these schists i- uncertain, but

the absence of undoubted sedimentaij
lnvl- iii tin- region, ami the occurrence
of many metamorphosed rocks the ori-

gin 'if which i- distinctly

strongly suggesl that they are no! of

sedimentary origin, but ar^ greatly al-

tered and sheared basic ami acid erup-
tives.

The question arises, "What i- the

age "f th«- rocks which have been here
.

." It i- know D that mi
i of extrusive and bat rue

canic action. It i- also known thai

many have been subjected to p

d\ uamic processes. But it has i

possible ill the li.dd. «.\\ ili_

<it,\ of outcrops, t>. determine the re-

lationships of tin- various rocks
aunt her. nor to any formation whose
age ha- !... -ii determined,
workers in this field ami in tin- adjacent
fields have characterized Bimilar rocks
a- Euronian, using t hat term in

er broad sense to include all t
'

above the Laurentian and beneath the
•— i I i i

.

i <
• 1

1 - strata 19). With
our pr.--.-nt knowledge of thesi

a closer interpretation, a- to ,;

is not warranted.

Before closing, I wish to convey my
sincere thank- t.. Prof. J. I'. [ddings of

t he l nivi-i -it\ of ' hicago for a --

in connection with the rocks I
•

diked.

Agricultural Capabilities of Abitibi

By Tennyson D. Jarvis

On June 12th 1003 the writer re-

ceived instructions from -Mr. Thos. YV.

Gibson, Director of the Bureau of .Mines,

to join Mr. c.-o. F. Kay at Sudbury in

a geological, biological, and agricultural
survey of the Abitibi region, .Mr. Kay
being geologist, and the writer biolog-

ist and agriculturist for the party. Ac-
cordingly, on June 16th the pari

sisting of .Mr. Kay, .Mr. H. Davis,
id two eanoemen, took a freight

train to Metagama, 80 miles west of

Sudbury, on the main line of th.- Cana-
dian Pacific Railway. After a night

spent on the floor of Metagama station
our party embarked in two canoes, one
large, one carrying three men, and the

bulk of the provisions, and the other
carrying two men and some baggage. A
two-day paddle up th.- Spanish river

and some small lakes and portages
brought us to the height of land.

On Saturday .June 20th Fort Matta-
garni raised its flag in honor of our ar-

rival. .Mr. .Mill.-r. agent of th.- Hud-
son Bay Company there, entertained
our party royally, showing us everything

of interest at the fort, including his

general store, the English church, sawmill.

garden, cattle, chickens, etc. The -oil

at the fort, though very sandy.

made to yield, by the use of farmyard
manure, excellent potatoes, cabbages,

turnips, beets, peas, beans and other

vegetabli -- - -mall fruit -. How-
ever, the country we passed through be-

tween Metagama and l-'ort Mat-
mi i- extremely rpeky ami not

at all suited for farming.— though of

value to the lumbermen, being w led

with black and whit.- spruce, poplar and
some white pine. Tisdale township, the

first scene of our operations, was reach-

ed two days later.

I have divided the Abitibi region into

nine districts; each district is briefly

described, and a summary of the note-

taken on the tie.--, soil, ami surface of

the country, of the principal water
courses, portages and inland surveys is

tabulated for each district. The trees

are named in order of abundance.

Tisdale Township
The country in this town-hip and

neighborhood is very irregular.

parts are low and swampy with large

tracts of muskeg; then again there are

numerous rocky ridges which are either

bare or too stony for cultivation. The
floor of the Tow land consists of

sphagnum and other hour mosses, varying

in depth from a few inch

feet. The soil beneath this floor is

mostly -and or gravel.

• Huronian of tl

y YV. A. Parks.
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Porcupine Lake District

The land in this district is not so low
and rocky as it is in Tisdale township.
The soil for the most part is sandy, and
the country as a whole will not make
very good agricultural land. The timber
around the lake is chiefly spruce, aspen,
birch, larch and scattered clumps of

balm of Gileads. Inland in the township
of Whitney there is considerable muskeg
consisting of small black spruce and
larch.

ate vicinity of the river, consists of
birch, spruce, aspen, balm of Gilead,
black ash, all of which are of a good
size, and the land thickly wooded.

Night Hawk Lake

This lake is dotted with islands, a
few of which are rocky and bare of
flora, while most of them are nicely
wooded, giving the lake a picturesque
appearance. The banks of this lake on
the south and west shores are from 10

Area Traversal.

Quantity.

Surface of
country.

Portage leading to Tennyson lake Spruce Large..
B. Pine.... Mediui
Balsam
B. of Gilead

Small portage between Tennyson and Balsam — Large...
Jarvis lakes. Aspen Medium

Spruce

Country surrounding Tennyson Lake.. B. Pine Large...
Spruce
Birch "

Aspen
Larcb Medium

Country surrounding Jarvis lake Spruce Large. .

.

B. Pine Medium
Larch

Inland trip 2'., miles north of JarvisSpruce — Small...
lake. La nil

B. Pine .... Medium
Birch. ...
W. Cedar..

Short portage % mile long between iSpruce — Medium
Jarvis and Delbert lakes. Birch

Balsam....

Trip south to Niven's line from Delbert Spruce Large. .

.

lake. Aspen "
W. Cedar.. ••

Portage from Delbert lake to Porcupine Spruce .... Medium.
lake. Aspen

Birch
Balsam

Fairlythick Clay loam near High ami dry,
Scattered. river bank ; and then low

sandyoverre- and swampy.
m a i n d er of
the portage.

Fairlythick Sandy Dry and level.
Scattered.

Fairlythick Sandy Level country
and rocky.

Scattered.

Fairlythick Sandy Level country
and very

Sea tiered. rocky.

Large area Sandy soil be- Level, and very
of muskeg, low sphagnum rocky in
Rocky areas moss. places.
Scattered.

High and level.Fairlythick Sandy

Scattered.

Fairlythick Sandy soil on Level country.
way toXiven's high and dry.

Large cedar line : clay >oil

swamp. onNiven'sline
and on return
trip.

Fairlythick Sandy soil near Fairly dry over
scattered. Delbert lake, first part of

and clay soil portage, low
nearPorcu- and swampy
pine lake. over latter

part.

Porcupine River

The country surrounding the Porcu-
pine river is mostly dry, and when clear-

ed will make very good farming land.

The soil tested on the banks and in the
inland country is mostly clay loam, and
is well covered with vegetable matter.
For about three miles up the Porcupine
river, on either side, there is a swampy
tract of land covered chiefly by large
larches, which are mostly dead or dying
from the attacks of the larch saw-fly.
From here on the timber, in the immedi-

to 35 feet high, and vary greatly in

composition. Most of the banks are
stratified clay deposits, but here and
there are glacial deposits of sand and
gravel which will be of great value to
the settler in road-making. On the
north and east shores the banks and
surrounding country are very low.

There are many rivers running into
Night Hawk lake. These rivers are broad
and marshy, having low banks in the
vicinity of the lake. In the marshes the
yellow water-lily, buekbean, water plan-
tain, beaver hay, rushes, etc., are most
common

.
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In proximity to the lake are large

areas of dead trees which have been

killed by the water rising in the lake.

The higher land around the lake i-

well timbered. Here and there are large

Clumps of black aah and bairn of Gilead:

spruce, aspen, and birch are ale

1

'!i the south shore U\<

grove of red pine, some of which will

measure about 16 inches in diameter.

ack from the lake. This inland

country, with the exception of

low areas near the lake, and <>.

.ill make -

agricultural country.

Frederick House Lake

lly 1 1 1 h our party lefl

on Night Hawk lake and started

for Frederick IT..u~e river. Tiie timber

Area travers
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valleys of clay or clay loam. Large
Banksian pine are the most common
trees on the higher areas, while spruce,

aspen and balsam form the bulk of the

timber on the lower levels.

Moose Lake

Alter leaving the third long portage

we arrived at a small unnamed lake.

where we camped over night. In the
morning we crossed this little lake and
paddled up Driftwood creek leading out

Moose lake is certainly well named.
It is practically one large marsh. The
yellow water lily, rushes, and sedges are
thick over the whole lake and form the
ideal feeding ground of the moose. On
the banks on the opposite side of the

Driftwood creek marsh the trees are
ehieih spruce and aspen, with a few
birches and a few clumps of balm of

Gilead.

Driftwood river Hows out of Moose
lake into Black river. For the last

miles of travel in this river there were
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Black River

in the Black river district the land,

from the Abitibi river to the \\ hite

Claj river, is mostly rolling, and i- thus
well drained. IV the evidence of

along the banks of Black rivei i- largo

and oJ abundanl habit.

The -<>il 'i\ er the greater pari of I his

area varies from lighl to heavy clay.

I [ere and there are Band plain- 01 ridges

of Band and gravel.

Area traversed.

Frederick II.

Mathesun tow 1
1 - 1 1

i

| ». :

;

,

miles in from Fred-
erick House river.

Frederick House lake

Aspen
Spruce

B.'ifGilead
Willow ....

Birch

Quantity.

Fairly thick. .. Claj or claj

Scattered.
Small clumps,
Scattered.

Undulating
;

farm land.

Mediumsprue*
Birch
B. ofGilead Large
Aspen Medium Scattered.

•

Spruce Mc I'm to large Fairly thick.
Birch .... Large
Hal-am... . Medium Scattered.
Aspen "

B.of Gilead Large

Clay over mosl ol

area. Sand and
navel ri

mile.

Undulating
;

farm land.

Undulating
;

farm land.

many dead trees on either Bide of f.his

river, for several miles up from Us.

mouth, I should saj thai the country
for several miles around is flooded dur-

ing i be spring season. I he timber along
the river consists ol aspen, spruce,

Timber of the Region

Follow ing is a list of the foi i

-

in oi der of their abundance :

Black Spruce, i Picea nigra I ;
White
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Pine, (Pinus banksiana); White Cedar,
(Thuja occidentalis) ; Larch or Tarna-
rac. (Lam: americana) ; Black Ash,
(Fraxinus sambucifolia) ; Norway or
Red Pine, (Pinus resinosa); White* Pine,
(Pinus strobus); White Elm, (Ulmus
Americana); Soft Maple, (Acer dasycar-
pum).

Some of the smaller species of trees,

in order of abundance, are :
—

Mountain Maple, (Acer spicatum) ; Ald-
er, (Alnus incana) ; Mountain Ash, (Py-
rus americana) ; Shad-bush or June-
berry. (Amelanchier canadensis); Wild
Red Cherry, (Prunus pennsylvanica)

;

Mountain Alder, (Alnus viridis) ; Willow
sp., (Salix sp.)

.

On the level inland country black
spruce is the most abundant. The
trees measure from 10 to 24 inches in

diameter. On the rocky areas and

3 to 5 inches in diameter and of very
little commercial value.

Birds of the Abitibi

At the season of our field work many
of the birds were nesting and, therefore,
it was not the best time to study th an.
Many Warblers were seen in the tree

tops, but, having broken my field glasses
on the way up I was unable to deter-
mine or even describe the species. A
list of the birds noted is given below :

Canada Grouse, (Dendragapus cana-
densis) ; Ruffed Grouse, (Bonasa untbel-
lus); American Goshawk. (Accipiter at-
rieapillus: Screech Owl. ( Megascops
asio); Night Hawk. (Ghordeiles virgin-:

ianus); Phoebe, (Sayornis phoebe)
;

Wood Pewee, (Contopus virena \ \

bird, (Galeoscoptes carolinensis ) : Belted

Area traversed.
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Wild Animals

The following is li-i of the animals

noted :- Moose, 31 ; Red Deer, 11
;

Black Bear, 4
;

Otter, 1
;

Beaver, 1 :

Muskrats, Bares, Eled Squirrels and ( Kip-

munks, numerous ;
Garter Snake, 1 ;

Toads, common ; Leeches, common.

Moose are the largest, and judging

from the number Been on our

Burvej and the abundance of tracks on

the banks of the rivers and shores of

the lakes, they are without doubt the

m, .-i abundant of the larger animals.

Their favorite haunts seemed to be

b the marshj rivers running into

Nigh! Hawk lake and on the shor<

Frederick Bouse river, which flows out

of it. The yellow water-lily rootstalk

and marsh grasses seemed to form the

bulk of their summer food.

Tin' lied Deer arc inure timid than the

Moose, and do not prove such easy prey

to the hunters as the latter. They were

found mosl abundantly around the little

lakes in Long Portage district.

Black beai are nol very common
in t h i- district, only four being seen <>n

the whole trip. One of these was found
on Molle lake and the other three on
the Black river.

Thanks t<> the wise legislation in the
protection of I he bea^ er, this animal is

becoming much more numerous and the

danger of its extermination has been
warded off for some time. Fresh beaver
dams were verj common on the smaller
inland river-. On a small unnamed river
in Tisdale township, south of Tennyson,
Delbert, and Jarvis lake-, there were
fresh beaver dams every few yards.

At Fort Malt agami I obtained a list

of the furs traded by the Indians at

thai place for the year ending Ma\
1903. The following 'is the list : Ermine,
200 : Bear, 50

;
Fisher, 15 ; Lynx, 15 ;

Marten, 250 ;
Mink. 200 ; Muskrat,

2,000s Wolf, 1: Otter, many.

The Indian hunting season extends
from about the middle of September to

about the middle of June. The In-

dians were just coming home from their

winter's bunt the day we landed at
Fort Mattagami on 21st June.

Fish

Perch, Whitensh, Pike, and Pickerel
are the most common species found in
the rivers and inland lakes of this re-

gion. Pickerel are very numerous in

Porcupine lake, and Pike may be ob-
tained in almost all of the waters.

Fjies of the Abitibi

Throughout the whole trip we were
constantly pestered bj flies of various
Bpecies. 1 shall endeavor to convey
some idea of the habits of these tor-

mentors and our experience with theni.

The level wooded country of the Abi-
tibi regions abounds in swamps, marshes
and muskegs, which form ideal breeding
places for mosquitoes. They proved to

be the mosl troublesome pests which we
encountered dui ing our trip. i bey be-

gan i«i be verj annoj ing soon aftei

took to our canoes at Mel i

from that time until we reached Mat-
tawa on our return there was no re-

spite. It is impossible to convey an
adequate idea of the Buffering whirl, \ve

were obliged to endure from their at-
tacks, and no application of oil or salve
to our hands and faces seemed to have
any effect in keeping them off.

Although they were very annoyii
all times, thej were probably
active on cloudy day- and at a tempera-
ture ranging from 15 degrees to 70 de-

grees F. They weir more numerous on
land than on water, but we were nearly
always accompanied bj a -warm even
when far from shore.

I was surprised I liat we did not occa-
sionally meet with Indian- in the
woods. On inquiry I learned that
they never hunt during the summer
months when Hies and mosquitoes are
out, but congregate at the forts where
they can protect themselves to boh x-

tenl from the insects by building

smudges, thus keeping the atmosphere
constantly laden with .-moke. Even
dogs at Fort Mattagami have learned to

creep close to the smudges for protec-
tion. Let it be remembered that while
the hands and face were the special

points of attack, the mosquitoes did t.ot

limit themselves to these exposed parts,
l>ut would even inserl their probosces
through our thick duck trousers and
suck the blood to their hearts' content.

Black Flics

Next in importance to the mosquitoes
may be mentioned the Black Flies (Sim-
ulium molestum). These are small black-

insects about one-eighth of an inch in
length, with stout bodies and bulging
thoraxes. ~.»e mouth parts are very
curious, and Prof. J. B. Smith has ascer-
tained that the females, which alone
suck blood, possess, besides the usual
sucking organs, genuine biting man-
dibles. I "alike the mosquitoes, they
breed in rapidly flowing water. Al-
though the bite of these flies is not
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poisonous, it is very severe, drawing
blood freely. I frequently noticed the

faces of my companions streaked with

blood, the result of flv-bites. We ex-

perienced the greatest discomfort from

these flies on bright warm days, and be-

11 9 a.m. and 9 p.m. They did

not trouble us much during the hours

of darkness, but seemed to congregate on

the walls of the tent in search of light.

They were not attracted by lamp-light.

While the bites of the black flies were

very painful, we also suffered from their

setting into our nostrils, our ears, and

under' our eyelids. We experienced

much inconvenience, too. by their con-

gregating in large numbers in soup,

gravy, and other articles of diet. This

vexed our jovial half-breed cook so

much that he once remarked he would

not mind cooking for us if he. could

only board somewhere else himself.

it one time the back of my neck was

so" lacerated by fly-bites that it became

stiff and swollen, and I was unable to

turn my head for several days. Heavy

applications of carbolic salve to the face

and hands seemed to prevent the attacks

of these flies to some extent. I observ-

ed that thev were troublesome not only

to man but also to moose, deer, and

dogs, and that they were more active

in June and early July than later in

the season.

Sand Flies

These flies are very small yellowish

insects, with transparent, whitish-color-

ed wings having somewhat darker spots.

I found great difficulty in capturing

specimens, as it was impossible to handle

them without crushing them. By plac-

ing a green leaf on the back of my
hand and allowing them to crawl on it,

I succeeded in securing a number by

folding the leaf and inserting it into a

cyanide bottle.

The bites of these insignificant-looking

insects are very poisonous, causing much
swelling and a painful, burning sensa-

tion. Though the sand flies look insig-

nificant they never allow one to

be ignorant of their presence day or

night. They adhere very closely to the

skin; they crawl up under shirt sleeves

and trouser legs; and keep the whole

surface of the body in a state of con-

stant irritation. Unlike the black flies

they are attracted by lamplight or fire-

light, and are therefore very trouble-

some around the camp fire.

Deer flies (Chrysops) are large flies

about half an inch in length. We found
them very numerous in July, and ex-

perienced much discomfort from their

attacks. The bite is not poisonous, but
causes sharp, severe pain. They are
not troublesome excepting on clear, hot
days. These flies attack deer and moose
as well as man.

Bull-dog tabanus (Tabanus affinis) :

This was the largest of the fly torments
of the Abitibi. Like the deer fly, it

was troublesome only on clear, hot days
in June and July.

In conclusion I may say that although
the various species of flies above des-
cribed are exceedingly troublesome at
the present time, it is altogether prob-
able that as the country becomes clear-

ed and drained and the soil cultivated,
they will largely disappear and life will

then be as tolerable in this region as in

the older parts of the Province.

Injurious Insects

Larch Saw Fly (Nematus erichsonii) :

Nearly all of the larch or tamavac trees
in this northern country have been des-

troyed by the larvae of this saw fly.

During the early part of July the adult
flies were seen floating down the Por-
cupine river, and a few days later the
shore of Night Hawk lake was covered
with them. Pupa-cases were found in

masses beneath the surface of vegeta-
tion of all the trees examined in the
district. The flies deposited their eggs
about the first week in July and the
eggs hatched about the 12th of July.

Spruce Gall Louse (Chermes abietis)

:

The Gall Louse was very common on
the black and white spruces. The
spruces along the water seemed to suf-

fer more than the inland trees, and the
white spruce more than the black.

Birch Case-Bearer (Coleophora sp.) :

This insect was found feeding on the
paper birch and alder. In some dis-

tricts it was very common and destruc-

tive to the birch.

American Tent Caterpillar (Clisio-

campa americana) : Found about one
hundred miles north of Metagama feed-

ing on the leaves of the wild red cherry.

Pale Brown Byturus (Byturus uni-

color) : This pest was found throughout
the district feeding on the leaves and
buds of the wild raspberry.

Pine Borer (Monohammus confusor) :

A few specimens of this Borer were

found and' the work of the insect was
noticed in a few places.

American Saw-Fly (Cimbex ameri-

cana) : The larvae of this insect were

found in considerable numbers on the

willow trees around Night Hawk lake.

Lace Bugs (Corythuca arcuata) : Com-
mon on the birch and alder throughout

the region.
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Spittle Bugs (Aphi : Com-
mon on the red osier dog wood, spruces
and many herbs.

Cabbage Butterily (Fieris rapae) :

lhe larvae of this insect were found
in the Indian gardens around Night
Hawk lake, feeding on turnips and cab-

i lie adults were found through-
out the region generally.

Clouded Sulphur (Eurymus philodice)

;

Adults were quite common around
Night Hawk lake.

A 'Mil- Uadena sp.) : \'ery in-

jurious in irardens at Fort Mattagami,
and common in the Abitibi region.

Aider Blight (Scbizoneura tessellata)

:

• re covered with this insect.

Yellow Swallow Tail i i
J
apilio turnus :

ere found in the
same places as the Banded Furple, and
usually accompanied them.

Fail Canker \\ • : ..a pom-
etaria : Found on the birch, ;>-

many other shrubs throughout I

trict

Folyphemus Moth (Telea pol/rl-o-

I'hese were observed floai

tin- water, and flying around the river
banks.

Locusts : Common in dry pla

them were in the nymp
Tettix sp.: Common in wet

and along river banks.
Fine-cone Willow Gall (Cecidomyia

Max. Min. Max. Min.
temp. temp. temp. temp.

F. F. K. F.

a
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Weather Observations

In the foregoing table I have given, for

comparison, the notes taken at the On-

tario Agricultural College, Guelph, on

the temperature of the air and other

data. The maximum reading of the

temperature of the air was made be-

tween 1 and 2 in the afternoon, and

the minimum reading between 4 and 5

in the morning.

Abitibi Soils

Some 27 samples of soils, typical of

the various districts traversed, were

collected, all of them being taken from

below the immediate covering of veget-

able matter on the surface. They were

submitted to Prof. Reynolds of the

Physical Department, Ontario Agricul-

tural College, for a physical analysis.

Messrs. Bracken, Kennedy and Tennant,

O. A. C. students, are responsible for

the results as given below :

Methods of Analysis

In the analysis of these soils they

were treated in the following manner :

(1) They were first examined and de-

scribed as they appeared to the naked

eye. the differences in color and physical

properties being particularly noticed.

(2) They were then placed under a

microscope, where the color, size, and
structure of the particles were particu-

larly noticed; also the composition of

the soil, e.g., quartz, feldspar, clay, or-

ganic matter, and cinder.

(3) Twenty grammes of each sample
were then weighed out, and after being
placed in a copper beaker, and covered
with water, boiled for an hour and a
half to separate completely all particles.

The soil and water was then poured into
a glass jar about fifteen inches in height
and three inches in diameter, and allow-
ed to stand for two minutes. At the
end of this time the water was poured
off down to within two inches of the
soil. The jar was then filled with fresh
water, and allowed to stand another
two minutes, when it was again poured
off in the same manner as before. When
the water became clear it was poured
off as before, and the moisture evapor-
ated from the soil remaining. This was
subsequently weighed and the character
of the soil found by the percentage, in
weight, of the particles greater than .001
inches, it being assumed that all par-
ticles of greater diameter would settle
in water in two minutes. The soils were
then placed in their respective classes
by nse of the following table :

Classification of Soils

Soil.
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urination showed a little fine sand.
After a beaker analysis this soil proves
to be a clay loam, having 29.35 per cent.

of the particles greater than jmii jnch-
e5 in diameter. On microscopical ex-

amination of these particles they prove
to be mostly crystalline. Some are
white in color, a considerable number
light gray, and a few of yellowish tinge.

They are all very small, and are appar-
ently quartz and feldspar. This would
be a very profitable soil with cultivation

and the addition of humus.

Sample Xo. 4. Surface soil of Cody
- iip.

This soil is dark in color and very
lumpy. The lumps are very firm and
difficult to break down. Looking at
this soil with the naked eye, the sand,
humus, and clay are in such small par-

ticles that the presence of humus would
not be seen, except that it gives the
whole a darker color than it would
otherwise have. When examined under
a microscope one find- the -ample is

composed of a white sand and clay mix-
ed with very fine humus of a dark
color. A beaker analysis proves this

sample to be a sandy loam, containing
64.06 per cent, sand and silt. After the

separation the humus seems about even-
ly di-tributed between the sand and
clay.

Sample No. 5. A sample of soil in

Cody township taken at Xiven's line

three-quarters of a mile up a stream
which flows into Night Hawk lake.

This soil i3 of a gray color. The tex-

ture is very good. The soil grains are
joined together in very small lumps.

Some organic matter is present, con-

sisting of broken roots and stems of

plant-. Under the microscope the soil

grains appear principally in compound
particles. The mechanical separation

showed the presence of 43 per cent, of

sand in the sample. The sand was
quite dark in color ; the clay was a lit-

tle lighter-colored. This soil is there-

fore a clay loam with a small portion

of humus and vegetable matter mixed
with it.

Sample Xo. 6. Typical soil of Dun-
donald township.

It is a very light gray in color, much
resembling clay, but not baked, being

in a very friable and porous condition.

The size of grain? ranges from that of

dust to that of peas. It shows a little

oreanic matter in a state of decay. On
microscopical examination it shows
presence of fine particles with a tend-

ency to compound structure. It is

gritty and seems to be a mixture of

sand and clay. A beaker analysis

proves it to be a clay loam, having

2:>.2:> per cent, of particles greater than
.001 inelns. A micro*copi.al ex-
amination of these proves the

of white and black
particles ,,f B crystalline
nature and brownish water-worn pel.

it former are probably (pint/
and mica. These parti
size from that of a pin point I

•>f a clover seed. This appears
to he a good soil and one which would
be fairly easy to work and give good
returns.

Sample Xo. 7.— Carman township -ub-
soil pulled out by a ground-hog about
half a mile from camping ground on
Redstone river.

It is li^rht in color. The Band is

coarse and the humus scanty. Analysis
shows this to be a light sandy loam,
containing 76.06 per cent, of sand and
silt. When the separation was
the clay portion apparently contained
some coarse light vegetable remain-, in
such small proportions as to be of lit-

tle importance.

Sample Xo. S. A sample of soil <ol-
lected in Whitney township.

This soil is dark gray in color. It is in
a fine mellow condition. There are very
few lumps in it and those present rvre

quite small. There is a considerable
quantity of undecayed vegetable matter
present in the form of small pieces
of wood and leaves. Under the micro-
scope considerable quantities
vegetable matter can be seen

;

some of it is in the form of humus,
as indicated by the black color. There
are compound particles and separate
grains in about equal quantities This
would show that the soil is a loam
with a large quantity of vegetable mat-
ter in it. A mechanical separation
Bhowed the presence of 6!» per cent, of
sand in the sample. Both the sand and
the clay are quite dark in color. This
proves to be a sandy loam with a con-
siderable quantity of humus in it.

Sample Xo. 0. Soil taken a few
yards inland from about 7 miles up the
Black river.

This is in uneven clods of a
lipht gray color. It has a gritty
feeling. It is quite adhesive and shows
very little organic matter. On mi-
croscopical examination it shows some
very tine clear-cut particles of white
sand, much brownish-LTay gritty matt -r

mixed with tine dust, presumably clay,

and some dark specks of cinder. A
beaker analysis shows this to be a clay
loam. These particles are found on
microscopical examination to be prin-

cipally white crystalline pie. es of quartz
with a small proportion of feldspar or
yellow particles.
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Sample No. 10. Soil of German town-

ship.

This is of a dark color; coarse vi

table matter can be seen with the .naked

t ye. Microscopically one finds this sample
rich in fine humus, which act- on the

sand, which is also very fine, causing it

to form into hard lumps. This proves

to be a sandy loam. It contains GO. 75

per cem. sand and silt. In the separa-

tion the greater part of the humus re-

mained in the residue along with the

sand and silt, making this portion dark

in color, while the clay was light in

color, apparently containing but little

humus. ,

Sample No. 11. Soil collected in Dance

township from a delta deposit carried

down by the river.

This soil is of a light gray color. There

varying in size from a hen's egg down.

are a large number of lumps present

These lumps are very hard and difficult

to break down. Under the miscroscope

the soil grains appear to be in com-

pound particles. There is very little

appearance of separate soil grains and

no noticeable quantities of humus. Ap-

parently this soil is a heavy clay and

lacks vegetable matter. A mechanical

separation was made which showed the

presence of 75 per cent, of sand. A
slightly darkened color of the sand

would "indicate the presence of a slight

amount of humus. This soil is clay

loam.

Sample No. 12. Soil taken from

Dance township.
This gives every appearance of a rich

dark loam. It is made up partly of

tine powder and partly of lumps about

as large as a pea. It contains a large

proportion of humus. Viewed under the

miscroscope it is found to be composed

of white quartz and a fine dark pow-

der, probably decayed vegetable mat-

ter, in about equal proportions. After

a beaker analysis a miscroscopical ex-

amination proves the presence of quartz

and also shows a small proportion of

feldspar. The particles of each are so

small that they cannot be recognized

bv the naked eye. It proves to be a

loam, having 51.57 per cent, greater

than .001 inches in diameter. This soil

has a first-class texture and is rich in

humus.

Sample No. 13. Typical soil of

Thomas township.

This sample was in a fine powdered

state free from lumps. In color and

texture it is not unlike the fine dust

found on our clay roads. There is very

little humus visible to the naked eye.

On microscopical examination one finds

that the chief constituent is clay mixed

with a small amount of humus. The

latter is of a light dry nature. On

beaker analysis it shows 29.25 per cent.

sand and silt. This would bring it under
the clay loams approaching clay. In
separating, the clay remained a long
time in suspension in the water, and
contained but little humus, while the
residue, consisting of fine sand and
some coarse light vegetable matter was,

- stated in the analysis, present in

small quantities. This soil might be
easily unproved by ridging in the fall

to expose it to the frost, which would
likely bring about coagulation, and in-

crease its porosity.

Sample No. 14. A sample of vege-
table matter collected in Carman town-
ship about two and one-half miles from
the camping ground on Redstone river.

This soil is almost black in color. It

is very loose and light in texture.

Scarcely any lumps are present. There
is a large amount of undecayed vege-
table matter in it, consisting of broken
bits of wood and roots. Under the
miscroscope a considerable quantity of

the soil grains has a separate grain

structure. There is a large amount of

black-colored particles present. This
soil is apparently a sandy loam very
rich in humus, and a separation was
made which showed the presence of

59.2 per cent, of sand. The sand con-

tained large quantities of wood and
roots in small pieces. The clay was
nearly black in color. This soil may
be classed as a loamy vegetable soil.

Sample No. 15. Soil taken from near

portage on Redstone river in Carman
township.
In color it is a very light gray. It

is found in irregular lumps varying in

size from a fine powder to pieces the

size of a large pea. It is rather gritty,

otherwise giving every indication of

being a strong clay. Under the micro-

scope it shows a "compound structure,

and a very apparent absence of humus.
The particles are all light colored and
very small. A beaker analysis proves

it to be a clay loam, 34 per cent, of

the particles being greater than .001

inches in diameter. On microscopical

examination this is seen to be com-

posed of very small brownish particles

of a gritty "nature. This soil is de-

ficient in humus, otherwise it is a good
serviceable soil.

Sample No. 16. Soil taken from

Whitney township, about 200 yards back

from the east side of Porcupine lake.

In general appearance this is a light

colored soil, lumpy and resembling a

stiff clay and with very little humus.

Miscroscopical examination shows a

small amount of very fine humus, and

the balance appears to be clay and fine

silt. The analysis gives 38.95 per cent,

sand, thus classifying this as a clay
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loam approaching loam. Ait «-i the sep-

aration what little humus the .-oil po*
sessed in a visible state was found in

idue. The residue was composed
hi very line silt mixed with fine vege

table matter. Under the miscroscope

considerable fine humus could l» Been

in the clay portion.

Sample No. 17. Soil collected from
an island on Nigh! Hawk lake.

This soil is a uniform light gray color.

It is somewhat Lumpy. The Lumps varj

in size from a lien's egg down. These
lumps are a little difficult to break
down. Under the microscope the soil

grains all appear to be in compound
particles. .No separate grains can be

noticed, neither is there any appearanee
oi vegetable matter or humus in the

-oil. a mechanical separation Bhowed
the presence "i about 17.7 per cent, of

sand. Both -and and clay are a light

graj color, which shows that there i-

no humus or vegetable matter in the
-ml. This -oil is therefore a clay.

Sample No. IS. Another soil taken
from Dance township.

Jin- i- apparently a samly loam, the
-ami tending almost to the size oi

gravel. The particles range from the
Size "f ilust to that of pin heads. It

is reddish brown in color and shows a

little vegetable matter, quite porous
and open. A microscopical examination
shows white and red particles, each of

definite outline probably quartz and
Feldspar, with considerable reddish
blown dust. It has clearly a separate
grain structure. A beaker analysis
proves it to be a sandy loam having
62.95 i"i- cent, greater than .001 inches

in diameter, (in microscopical examin-
ation of tin-, pervious observations were
continued, and a little cinder found.

Sample No. L9. Soil taken from 'lis-

dale township on portage a few yards
from river bank.

This sample Looks quite differeni

from anj -o far examined, being of a
tine mucky nature, dark brown and free

from lumps. Examining it with the

microscope a small amount of fine -and
and silt could be seen, but the bulk of

the sample was vegetable matter. The
clay, soil was rich in fine humus thus
accounting for the absence of lumps.
The sand contained more than 75 per

cent, coarse humus. A beaker analysis

proves this to be a loam, containing
59.25 per cent, sand and silt.

Sample Xo. 20. Soil collected in Mur-
phy township.

This soil is nearly black in color. The
soil grains are collected in -mall hard
Lumps, which can only be broken down
by considerable pressure. They almost
seem like small pieces ,,f -tone. It has
a very poor texture. There i- also a

very small quantity of vegetable matter

in it. Under the microscope the -ml

-ram- ->em to be cemented into lump-.

I he\ are quite dark in color. A me-
chanical separation showed 61.5 per

cent. sand. Both clay and sand were

almost black in color. Tin- -oil i- there-

fore a sandy loam with a large amount.

of humus in it. The cementing of the

-mi grains into lumps i- no doubt due

to the humic acid in tin- -ml. Thi- acid

seems to have great power in cementing

-and -rains into lumps.

sample No. 21. Soil taken from an

island mi X i-lit Hawk lake.

It is very dark in color and in a good

physical condition, being loose and pow-

dery. I 'n microscopical examination it

1- found to consisl mostly of brownish

dust, with considerable quantities of

white quartz and brownish feldspar

particles. A little vegetable matter is

present. A beaker analysis shows the

presence of 10.5 per cent. sand. There-

fore it is a (day. On microscopical ex-

amination a -mall proportion of white

crystalline pieces are discernible, to-

gether with a larger proportion of

brown water worn particles and a little

mica. This gives every indication of

being a good soil.

Sample No. 22. First long 'portage-
very line sand.

In general appearance it is light gray

and resembles quicksand, being very

line. \ er\ little humus is present. :.nd

what there is appears a- dry. separate

particles. A beaker analysis jrives 91.55

per cent, sand and silt. This would

classifj it a- sand, approaching light

sandy loam. After separating the sam-

ple into its (lay and sand constituents,

the sand portion was not very different

i], ,in the whole soil. The small amount
of cla\ that was present was darker in

color than the whole soil, which was
perhaps due to the presence of some
humus.

Sample Xo. 23. Soil collected in

Thomas township from glacial depo-it-

one and a quarter miles inland from
NLdit Hawk lake.

This -oil i- of a -ray color. It is quite

loose and friable. There is a large num-
ber of small stone- in it and also -

vegetable matter. Under the micro-

scope the -oil grains appear to be en-

tirely separate from each other to
: ,

very great extent. There i- a small

quantity of black-colored -"il '/rains.

This soil is a mixture of sand and

gravel with a small amount of unde-

cayed vegetable matter and humus in

it. The gravel would constitute nearly

one-half the soil. A mechanical -

aration showed the presence ( .f 81.7 per

cent, of sand in this sample after the

gravel had been removed.
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Sample No. 24. Soil taken from
Thomas township, a sample of the vege-
table matter which covers most of the
soil in this region.

This is a humus or peat soil. It is

found in black lumps, with much or-

ganic matter in a partial state of de-

cay. When some of the soil is pow-
dered it feels gritty to the touch. When
examined under the microscope a feu-

white particles of sand are found. A
beaker analysis shows besides a few
white particles of quartz a considerable
number of water-worn pebbles about
one-half the size of pin head. They are
not sufficiently numerous, however, to

have any material effect on the char-

acter of the soil. When this organic
matter is mixed with the white clay

loam it should make a fairly rich .soil.

Sample No. 25. Soil taken from
Hoyie township at the portage on Por-
cupine river.

This soil is of good texture, having
a few small lumps, due to the action
of the clay and humus. The color is

light gray. Under the microscope it

appears to be well coagulated, and the
humus which is in a fine state is in suf-

ficient quantity to make the soil fairly

rich. Ihe sand portion contained a lot

of humus and the sand particles were
very small, resembling clay except that

they did not adhere to each other. This

would seem to be an excellent soil both
in point of fertility and ease of work-
ing. A beaker analysis showed 6.10 per
cent, sand and silt. We would there-

fore classify it as a sandy loam, ap-

proaching loam.

Sample No. 26. Soil collected in

Matheson township, typical of a part of

that district.

This soil is light gray in color. It is

Tery loose and friable. The lumps are

small, few in number, and easily broken
down. There is a very small amount oi

vegetable matter in it. Under the micro-
scope the soil grains appear in com-
pound particles and as separate soil

grains, in about equal proportion. This
soil appears to be a loam lacking in

vegetable matter. A mechanical separ-

ation showed the presence of 52.4 per
cent, of sand. Both sand and clay were
of a uniform light gray color. This
soil is therefore a loam lacking greatly
in vegetable matter and humus.

Sample No. 27. Soil obtained from
near Porcupine river.

It shows many lumps of clay in which
the cinder has been incorporated; also

considerable cinder in the free state. It

is black and gray in color, according
as the cinder or clay predominates.
A microscopical examination only con

firms the above. A beaker analysis

proves this to be a clay loam, there

being 36 per cent, of sand, silt, and
cinder. But this can hardly be accepted,

as a considerable part of that 36 per
cent, was cinder and not sand. 1

would therefore call it a clay with a
large amount of cinder.

Conclusions

Of these 27 samples of soils, accord-

ing to our classification 4 are of clay :

8 of clay loam; 3 of loam; 8 of sandy
loam; 2 of vegetable matter; 1 of sand;

1 of glacial deposit of sand and gravel.

We see a wide variation in these

soils and therefore we would expect
them to be fitted for a great variety of

crops. These soils examined were taken
from below the vegetable matter. When
vegetable matter is mixed with them,
they will make good rich soils suitable

for agriculture.



Economic Resources of Moose River Basin

By James Mackintosh Bell

Lignite coal has long been known to

in the Moose River basin of north-

ern Ontario. Limonite and other iron

ores and gypsum have also been briefly

described in the same region. It was
with the special object of deciding de-

finitely whether the lignite occurred in

workable quantities suitable for expor-

tation or for future local use. and as

far as possible studying the other econ-
omic mineral resources of t he region, that
a small expedition was -rut by the Bu-
reaw of Mines into New Ontario during
the summer of 1003.

The party consisted, besides the writer.

of an assistant —Dr. W. A. Parks of To-
ronto University—and of four voy-
ageurs. Louis and Joseph Miron. Ken-
neth Spence. and "'Joe" Kechiperach ;

and I may here mentiun that one and
all performed their duties in a most ex-

cellent manner during the long season.

The party left Missanabie station on the
Canadian Pacific Railway on the 18th
of May. and arrived at Mattawa in re-

turning on the 17th of September.

The Territory Explored

The country covered by the summer's
explorations is roughly bounded on the
south by the fiftieth parallel of north
latitude, from Riverside Portage on the
Missanabie river to near New Post on
the Abitibi river. From Xew Post the
boundary of our sheet strikes east-
northeast to Kesagami lake. Theno
northward it follows the Kesagami river
to Hannah bay. Passing westward along
the seashore, it ascends the Moose river
some eighteen miles to the mouth of the
Kwataboahegan. and this river it fol-

lows to a point some ninety miles up
its course, whence it turns southwest to
\Nabiskagami river and Riverside por-
tage.

The path to the starting poinl

work at Coal brook, whieh enters the

Missanabie from the east, lay by the

Missanabie river. The water of the Mis-

sanabie was exceedingly high, and in

consequence, as we were heavily laden,

more portages had to be made than is

customary, and our advance for this rea-
son was so much delayed that it was the
6th of June before we reached Coal
Brook, where it had been intended that
our operations on the coal should begin.
There we found that the water in Coal
iirook was so high that all outcrops of
lignite were hidden, and it was decided
that that portion of our work should be
left till the water subsided, and accord-
ingly we continued our way northward.
At the mouth of the Opazatika river the
party was divided. Dr. Parks continuing
northward to examine the deposits o'f

lignite on the Kwataboahegan river,
while I ascended the Opazatika some
twenty-five miles to study the iron-bear-
ing rocks which occur at that distance
from the mouth of the stream.

The Opazatika River

As the Opazatika is an almost un-
known river. I shall here diverge
slightly from a general discussion
to give a brief description of this large
and important tributary of the Missana-
bie, which I myself ascended almost to
its head waters in 1901. The river joins
the Missanabie at a point some forty-
five miles below Hell Gates, and about
the same distance above the mouth of
the Mattagami. The river i3 formed by
the union of several streams entering
Opazatika lake, an irregular sheet of

water eight to ten miles long and two
to three miles in width, which lies some-

six miles east of the Missanabie river

at the entrance of the Cabanshee, or

Brunswick lake portage. From Opaza-

[135]
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tika lake to its mouth the river has a

length of a little over one hundred miles.

In high -water the Opazatika is an easy-

route towards Hudson Bay, but in mid-
summer the water is exceedingly low,

especially in the lower part of the river.

Moreover, the portages are poorly cut

out, and towards the north not at all;

only here and there slight traces of

trails being seen. North of Opazatika
lake are several small lake expansions,

below which follow over fifteen miles

of more or less broken water as far as

Red fall. About fifteen miles below Red
fall is Zadi lake, and for this distance

the Opazatika flows with slight current.

Zadi lake is a small shallow body of

water, with an average width of about
a mile, a length of about five miles, and
a maximum depth of some twelve or fif-

teen feet at summer water level. It is sep-

arated from Neshin lake of almost sim-

ilar dimensions by a short stretch of

river on which occurs Philip's portage.
Just below Neshin lake is the canyon of

the Opazatika, from which point to the
foot of Breakneck falls, a distance of

about twenty miles, the course of the
river is broken by numerous falls and
rapids. Below the Breakneck falls the
Opazatika enters the James Bay coastal
plain, afterwards to be described, and
flows with swift current to its junction
with the Missanabie. The Breakneck
falls are among the most remarkable
physiographic features of the region,
there being a straight drop of over sixty
feet. The hydraulic importance of this
fall will be more fully appreciated when
it is mentioned that the volume of the
river' at its mouth where its width is

some 293 feet is 4,2'76 cubic feet per
second, as measured at the end of the
month of June.

Returning from the small iron deposit
of the Opazatika, a day was spent in ex-
amining; the poor and unsatisfactorv beds
of lignite outcropping along the* Mis-
sanabie above the Opazatika. This work
completed, two weeks "were occupied in
carefully examining the beds of 'lignite
occurring along the banks of the So-
.weska river, which is the larger and
more southerly of two fair-sized" streams
which enter the Missanabie, about thir-

teen miles above the mouth of the Opa-
zatika. The Soweska is a small swift-
flowing river, about one hundred and
fifty feet; in width at its mouth, which
takes its rise in the large muskegs and
swamps thirty or fortv miles to the
west. It is navigable for light canoes
in spring for about twenty-five miles
from its mouth, but its lower course is

•much broken by small yet decided
rapids.

The Wabiskagami

Returning to the Missanabie, we
ascended the stream to the mouth of the

Wabiskagami. The Wabiskagami joins

the Missanabie about twenty-two miles
below Hell Gates. It is the largest and
most important stream, entering the
Missanabie from the west between the
.Uuttawishquaia and the Kwataboahe-
gan. It rises in Wabiskagami lake, which
is reached by a route of several long
portages and small lakes that leaves the
Missanabie river below the Skunk islands.

Another route is said to be by the Pe-

wabiska river; but the Indians avow
that this stream is almost impassable
save for the smallest canoes. Wabiska-
gami lake is reported to be a beautiful

sheet of clear water ten to twelve miles
long and three or four miles wide. It

is to be regretted that wre were unable
this summer to visit it. but in descend-
ing the Missanabie I did not know of

the route to the lake, and presuming it

to lie approximately where marked on
the existing maps of northern Ontario, I

ascended the Wabiskagami river itself.

We passed up this stream some sixty-five

or seventy miles from its mouth, though
in reality at the end of this distance
by the river we were only about thirty
miles in a direct line from the confluence

of the river with the Missanabie.

The general upward trend of the river

valley for this distance is some 10 de-

grees south of west,; but the river is

so crooked that there are numerous and
continuous variations from this course
in every direction. At the point where
we turned back the valley of the river
apparently bends much more to the
south, and as far as can be judged
from Indian stories, the lake is about
twenty-live miles farther in that direc-

tion.

The Wabiskagami is a fine clear wat-

ered stream, carrying much more water

than most of the coastal plain rivers

during the summer. Though its current

is always swift and often rapid, still its

fair depth makes it a comparatively easy

stream to navigate even in ascending,

but only within the coastal plain, for

within the old land area numerous short

rapids break its course and make trav-

elling slow and difficult. At its mouth
the river is probably a hundred and sev-

enty feet in width, wider in some of the

shallower spaces above, but on the whole

averaging much less. The Wabiskagami

-is physiographically an interesting river.

and will be described in greater detail

further on in this report.

On our return to the Missanabie we
started the descent of that stream. In
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going down an astronomically checked
survey of the river was made to locate

as accurately as possible the various

outcrops of lignite. A stop of some
length was made at the gypsum depos-

its of the Moose river, and this interest-

ing mineralogical occurrence carefully

studied. A detailed map was made of

the Moose river in the vicinity of the

gypsum. We reached Moose factory on
4th July, and were soon afterwards

joined by Dr. Parks, who had meanwhile
been occupied up the Kwataboahegan
river.

The Kwataboahegan rises in Moosonee
lake and in the surrounding swamps and
muskegs at about one hundred and twen-

ty-live miles off to the west of the

Moose river. Some half way down its

course it is joined by the Agwasuk from
the north and the Mituskwia from the

south, both of which considerably aug-

ment its volume. It enters the Moose
river by several mouths at Hancock
rapids some twelve miles above Moose
Factory. In the lower reaches of the

river tin- Kwataboahegan is wide, Bhal-

low, and swift, but higher up the river

is narrow, deeper, and less rapid, while
some of the tributaries are merely stag-

nant streams meandering through the

swamps and muskegs.

After a few days spent in re-outfitting

at Moose Factory our party was again
divided. Dr. Parks goinp- up the Abitibi

river to carry on explorations for lig-

nite, while I went to examine Kesagami
lake, which lies about half way between
Moose Factory and Abitibi House on
lake Abitibi, on the winter trail. It

is the winter home of a large portion of

the Moose Indians, who resort thither
on account of the fishing; and is also

occasionally visited by Indians from New
Post, Abitibi House, and even from Ru-
pert's Souse. The lake is drained by
the Kesagami river, a large sfream.
which, uniting with the Kattawagahn to

from the West river, enters Hannah bay
at the mouth of the Harricanaw. The
Kesagami river is an exceedingly difficult

river to navigate. On the coastal plain
it is merely swift, but inside the old
land area, fall after fall separates shal-

low stretches of boulder-filled rapids
from each other. For this -reason, when
the Indians visit Kesagami lake in sum-
mer they usually <ro not by the Kesa-
gami river but by the French river and
one of its tributaries. This was the
route we followed; The French river
joins the Moose from the east nine miles
above Moose Factory, and just at the
head of tide water. The lower French
river is wide and shallow, and its course

interrupted by short stretches of rapids.

The route leaves the main stream bv

the Nettogami river, which joins the
French some twenty-five miles above its

mouth. This stream is followed for

about Bizty-five miles as far as Agaska-
gou lake, whence a portage of a mile
and a half leads to Kesagami lake.

The Nettogami River

The upward course of the valley of

the has a direction about
south-southeast for forty-five miles,

where it makes a sharp bend to the
north for two miles to Nettogami lake
or marsh, from which it again bends
BOUth-SOUl i .agou
lake. The Nettogami throughout
course is shallow and rapid. For thir-

teen miles below Agaskagou lake as far

as Fox rapids the river is easily ascend-
ed, the rapids being small and far

apart, and the river fairly deep.

Below Fox rapids follow four mi
very swift water, as far as W'a -

kinan chute, which is a straight drop of

four feet. A mile or so of rough water
continues below the chute, at which
point the river enters the marshy floor

of a former lake, and meanders for sev-
eral miles with a slack and even cur-
rent. This marsh with numerous spots
of open water dotting its surface, the
Indians know as Nettogami lake, and
in spring, it is, I am told, so thoroughly
covered with water as to deserve to be
dignified with the name of lake. Below
Nettogami lake the river winds and
bends lor nine miles with exceedingly
rough rapid water, and this stretch^ is
usually passed by a portage about six
miles in length, the distance being re-
lieved by several small lakes about mid-
way across the portage. Seven miles
below the foot of the portage the river,
always rapid, plunges over a cascade
with a drop of about twelve feet, passed
by Gilbert's portage on the west bank.
Between Gilbert's portage and K
ga-te-chinook,\ a mile below, The
Nettogami dashes and -wills in all direc-
tions between huge gneissic boiT
At Kagerge-te-chinook the river drops
about six feet. About one mile below
this are the falls of Kawaskitpukik.
Here the river is hemmed in to a width
of twenty or thirty feet, and flows in

a foaming cascade for almosl a mile,
having a total drop of about one hun-
dred and ten feet, passed by a three-
quarters of a mile portage on the east
bank. Less than half a mile below Ka-
waskitoukik the river plunges over a
cascade with a drop of fifteen feet.

passed by a portage on the east side.

A mile still lower down is Kabaquay-.
she-wrsh-iwan falls—a cascade of ex-

quisite beauty with a drop of about
thirty feet direct. After flowing calmly
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for a mile beyond these falls, the

river again plunges some eighty feet

in a roaring cascade passed by
Axe Handle portage on the west

side. Below Axe Handle portage slightly

over a mile of rough water is followed

by a series of chutes having a total

drop of eighty feet passed by Ashiau

portage. Below Ashian portage the river

continues rapid for some three miles to

the foot of Pischew rapid, where it en-

ters the coastal plain, and from this

points to its mouth, a distance of twenty-

one miles, though the river is always
rapid and shallow, there is no serious

impediment to navigation save at the

point where it crosses an inlier of Pre-

Oambrian rock within the coastal plain

some nine miles above its mouth.

Returning to Moose Factory from
Kesagami lake, a few days were spent in

and around Moose Factory, when we por-

ceeded up the Abitibi river and joined

Dr. Parks who was occupied near the

Blacksmith rapid. Here mosit of our time

was spent in examining the lignite on the

Abitibi itself, but in addition short trips

were made up the Big and Little Cedar
rivers to see if the lignite beds observed
on the main river outcropped on these
tributaries. A traverse was under-
taken across country to Mattagami
river to examine the occurrence of

limonite at the Grand rapid, and
still another to Gypsum mountain,
which crosses the boundary line between
Algoma and Nipissing at mile post 276.

A careful, paced survey was carried up
the Abitibi river from the mouth of

Big Cedar creek to the foot of Coral
portage in order to locate definitely the
various deposits of lignite on the stream.

We left New Post on 31st August,
and having a pleasant and successful trip
out reached Mattawa, as has been said,
on 17th September.

Stratigraphy

It is intended primarily that this re-

port should deal with the economic geo-
logy of the region under discussion,
but as an introduction to this phase
of the subject, I wish to discuss briefly

the general stratigraphy and physio-
graphy in order to elucidate the genesis
of the "various economic occurrences.
The geological succession of the rocks

of the Moose river basin is as follows
in ascending order :

Pre-Cambrian : Laurentian,
unconformity ?

Hmronian,
unconformity.

Palaeozoic : Devonian,
unconformity.

Pleistocene : Glacial,

Post Glacial.

Jfre-Carabrian rocks, so prominent
throughout northern Canada, appear only

in the southern and southeastern part of

the region described, the rest of the

area being overlaid by Palaeozoic and
other still more recent formations. Ex-

posures of rocks of all ages, especially

the older ones, are poor and unsatis-

factory throughout the area, and visible

contacts are rare. However, in a few
places the relations existing between the
Pre-Cambrian and Palaeozoic are well
shown. One of these contacts is

on the Wabiskagami about twenty-
five miles west of its mouth, and
here the Devonian sediments lie

uncomformably upon the upturned
gneissic beds which strike north

20 degrees east and dip at an angle

of 45 degrees to the south of east. This

is the best contact which I have seen in

the region, but the boundary between
the two series is always shown physio-

graphically on the various rivers, and
it is chiefly from this knowledge that

the boundary is delineated, as follows :

Striking somewhat north of east from
the Wabiskagami it crosses the Missa-

nabie just above Bull bay, whence turn-

ing directly east it passes the Opaza-
tika near the mouth of the Squasiche
river. From the Opazatika the contact
bends east-northeast and crosses the

Mattagami below the foot of the Long
portage. The sandstones, shales, etc.,

outcropping at Sextant portage on the
Abitibi overlie uncomformably a pre-

Cambrian eruptive rock, but though
this rock causes the rapid there
occuring on the river, still it is probable
that the true present boundary between
the Pre-Cambrian and Palaeozoic lies a
little farther south between the Sextant
portage and the Otters. The contact
crosses the Little Abitibi some ten miles

south of the Bad river, whence it con-

tinues northeast, and traverses the Net-
togami twenty-one miles above its

mouth. Continuing northeast it crosses
the Kattawagami about twenty-five
miles south of Hannah bay, whence it

strikes at first east, then slightly east
of north to Rupert's bay. Inliers of
Pre-Cambrian rocks appear on the Lit-

tle Abitibi, the upper French and the
.Nettogami river.

Pre-Cambrian Gneisses

With the present state of knowledge
it is exceedingly difficult to attempt
any sub-division of the Pie-Cambrian,

though doubtless, further careful

work will show that this great

series is capable of reduction. In
general, however, the Pre-Cambrian
consists chiefly of gneisses and
schists, and to a less extent of slates,
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quartzitea and iron Bediments, as well

id and basic eruptives. Apparently,

gneiss occupies the lowermost part

of the series with both an acid and a

basic phase. Macroscopically, the acid

phase i- apparently a granite, showing
every phase of metamorphism from that

in which shearing i- scarcely visible t"

that m which the rock is laminated

into wide bands of the component min-

erals. The rock is for the most part

coarse-grained, and consists chiefly of

three minerals quartz, orthoclase and
biotite, with various accessory mineral-.

Garnetiferous gneiss is common, a- is

also hornblende gneiss, which, however,

grades into the basic phase. Two types

of the acid gneiss will be described mi-

croscopically—one from the Wabiskaga-
mi ill and another from the Netto-
gami (2).

The Wabiskagami gneiss represents

what may be described^ as a feldspathic

phase of the Pre-Oambrian gneiss. It con-

tains the original minerals—microcline,

orthopia-', plagioclase, biotite, quartz.

magnetite, and secondary chlorite, epi-

dote. muscovite, hematite, and hydrous
it. .ii oxide.

Microcline is the chief mineral of the

rock. It occurs in large tabular individ-

uals showing strongly double cross stri-

ation. All of it is more or less decom-
posed, with a separation of hydrous iron
and hematite, and the formation of sec-
ondary muscovite. Practically every in-

dividual is more or less strained, and
some are mere cores surrounded by a
mosaic of granulated feldspar, with
which is associated some quarts. Mag-
netite is rather rarely included in the
microcline and orthoclase. The latter
give- n-e to the same products of de-

composition as microcline. and is always
clouded. The plagioclase is a somewhat
acid oligoclase. which is usually fairly

fresh, but shows the effect of pressure.
The biotite is strongly pleochroic, but
is for the most part altered to irregular
masses of dark green chlorite and a
very little epidote. The chlorite, which
is also pleochroic. includes idiomorphic
grains of magnetite. Quartz is not a
very common mineral, and that which is

not shattered shows undulatory extinc-
tion.

The Xettogami gneiss is in many ways
similar to the one just described, but
it is much more silicious and less me-
tamorphospd. The constituent minerals
are quartz, orthoclase, microcline, micro-
perthite, plagioclase. biotite and quartz.
Orthoclase is the most frequently occur-
ring mineral. It is in large individuals

(1) From just above Palaeozoic bound-
ary.

(2) From the Fre-Cambrian (here Laur-
entian) inlier.

interlocking in allotriomorphu
with the other component minerals. I:

is usually fairly lie-h, hut sho
slight alteration t > muscovite. It ex-

hibits a remarkable pale pinkish bire-

fringence. Microcline is abundant, and
exists under the same condition- a- or-

thoclase. Microperthite i- seen in a tew

large individuals. The plagioclase is a

somewhat acid oligOclaBe. The oligo-

clase and microcline -how bending and
even fracture. Quartz i- a common min-

eral, and is often surrounded by a nar-

row rim of hydrous iron oxide. It not
rarely shows wavy extinction, and is

sometimes granulated. Biotite i- rare,

but is found in long narrow antomor-
phic plates within the feldspar.

The Wabiskagami gneiss is visibly

foliated, while that from the Xettogami
i- apparently almost massive. In the
former the effect of dynamic stress is a
much more striking microscopical phe-
nomenon than in the latter, hut even iu

that it is by no means wanting.

An interesting point about both the

Xettogami and Wabiskagami gneiss,

both acid, is the rarity of ferro-magne-
sian minerals. There are intermediate
phases between the acid gneisses and
the true basic gneisses. In general the
basic gneiss is much less common than
the acid gneiss. In the field there is

sometimes visible a gradual gradation
between the two facies, or again there is

a somewhat sharp change from the acid
to the basic. The acid gneiss of the Xet-
togami bears no lithological resemblance
to the basic gneiss from the same lo-

cality with which it is closely asociated.
Apparently the two represent original
acid and basic differentiations of the
same magma.
The basic gneiss from the Xettogami

consists chiefly of monoclinic amphibole
and plagioclase. with a little quartz,
titanite and apatite. The rock is re-

markably fresh, and is apparently in

great part recrystallized with the pro-
duction of a roughly parallel structure.
The plagioclase is labradorite of slight

basicity (maximum extinction of 23 de-
grees in the zone normal to 010). It
contains inclusions of apatite and horn-
blende. With the labradorite are asso-
ciated a few small grains of quartz. The
amphibole is a dark-green, pleochroic
hornblende, mostly fresh and locally ren-
dered poikilitic by inclusions of titanite.
Dynamic metamorphism is exhibited not
only by the parallelism existing between
the individuals of labradorite and horn-
blende, but by the bent condition of the
labradorite.

The acid and basic gneisses, with the
granites and pegmatites which cut them,
have been called Laurentian. In manv
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ways they bear a strong lithological re-

semblance to Laurentian gneisses else-

where, but as a rule they are not so

pronouncedly laminated.

At many points throughout the region

the gneisses are impregnated by a newer
granite, often pegmatitic, but sometimes
merely coarse-grained. This granitic
material seems to have resulted from
t lie refusion or possibly merely re-

crystallization of the gneisses. In places

this more recent rock has entirely re-

placed the gneiss. Again, fragments of

distinctly banded gneiss varying in

width from a few inches to many feet

are included in the irruptive rock. This
impregnation of the gneiss is excellently

shown on the Xettogami river. The
strike of the foliation of the gneisses
varies considerably, but in general it

may be said to be east and west. The
dip both north and south is for the most
part at a higher angle than forty-five
degrees.

Pre-Cambrian Schists

The green schist- of the region have

'

been generally considered younger than
the gneisses, and have been called
Huronian. Many of them, however, are
merely basic phases of the latter. Some
may be younger, and the fact that they
are interstratified with true sediment-
ary quartzites evidently derived from
the erosion of the acid gneisses seems
to point to this conclusion. Much study
will be necessary before the exact re-
lations between the schists and gneisses
can be discovered. Schists occur within
the area which we examined on
bh« Nettogami, and with quartzites
on the Blue or New Post river
and on the Little Abitibi river. The
schists are as a rule much altered chlo-

ritic rocks consisting chiefly of altered
feldspars and chlorites, but considerable
variation occurs, and many of them
have been recrystallized with the forma-
tion '6f many secondary minerals. A
typical green schist is that from the
upper Nettogainj (3), which appears un-
der the microscope as a much squeezed
igneous rock.

In the hand .specimen it is a fresh and
almost entirely recrystallized highly fo-

liated rock. Beneath, the microscope the
folloAving minerals are identifiable :

Green hornblende, biotite, quartz, epi-

flote, zois.ite and magnetite. The fer-

romairnesian minerals are much more
prominent than the quartz, and are ar-

ranged in a sort of rough parallelism

with it. Several rounded areas consist-

ing of muscovite zoisite. and apparently
much altered feldspar, seem to be the

(3) Specimens from "Wastabaskinan.

remnants of large individuals of feld-

spar. It is very probable that these

areas represent original phenocrysts.
The hornblende and biotite both strong-
ly pleochroic, are often intergrown, or
again a plate of biotite passes in longi-

tudinal extension abruptly into one of

hornblende.

The iron-bearing limestones found 'in

the Qpazatika river and subsequently
described in greater detail, from their
lithological resemblance to similar rocks
in lake Superior, are tentatively consi-

dered as Huronian, but they may not
be so, and their relations with
the underlying granites and gneisses
seem to oppose this conclusion.
They seem to lie horizontally and
apparently truncate the upturned
gneissic beds. If this attitude is

true bedding and not cleavage, then
these rocks need not be connected in

age with the quartzites and schists

which are always distinctly plicated.

Greenstone Dikes and Bosses

The gneisses, quartzites and schists

are cut by numerous greenstone dikes
and bosses of varying petrographical
composition. The greenstone dikes are

wide and more continuous and prom-
inent in outcrop than any other of the

solid rocks in the region. I shall here
describe several types of these rocks
from thin sections under the microscope.

Of these phages the most important are
the coarse-grained gabbro facie*, the dia-

base-dolorite facies, and the diabase-por-

phyrite facies.

The first is perhaps in general the

most common, being often seen in the

larger dikes and in most of the bosses.

There are gradations from a typical

augite gabbro through hypersthene gab-

bro to anorthosite. A splendid example
of gabbro is the rock forming the wall

of the southern part of the canyon of

the Abitibi. and visible also at the Oil-

man fall just above. Macroscopically.

the rock is dark grayish-green in color,

apparently consisting in great part of

feldspar, and distinctly coarse-grained

and granitoid in texture.

Beneath the microscope the rock is

seen to be composed of the original

minerals, plagioclase feldspar, mono-
iclinic pyroxene, biotite and olivine,

avith the 'secondary minerals epi-

dote. muscovite. talc, serpentine and
titanite. Plagioclase is by far the most
important mineral. It occurs normally
in broad tabular individuals showing
polysynthctie twinning after the albite

law. The plagioclase is evidently a

labradorite giving maximum extinction

angles in the zone normal to 010 of 34

degrees. The alteration of these basic
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feldspars resulted in the Formation of

coisite, epidote, etc. Thej sometimes
show wavj extinction, and their peri-

pheries exhibit local granulations with
the production of secondary quartz—
both fruits of dynamic action.

Pyroxene is much less common than
.-.-. and occurs in large in

dividuals in between the Labradorite.

It is very light dirty graj green in

color, very faintly pleochroic, and is

probably a diopside or malacolite. It

is often twinned. The mineral shows
BOtnetimes the double prismatic cleav-

age, but exhibits usually only one with
numerous irregular cracks. It is occa-

sionally rendered slightly poikilitic by
inclusions of small plagiorla -•-.. quartz
and magnetite. It is associated with a

dark brown biotite and with titaniferous

magnetite. The former occurs in medi-
um-sized plates which are Btrongly
pleochroic, and the latter in large ir-

regular grains surrounded by rings of

strongly doubly refracting titanite. The
titaniferous magnetite includes a beau-
tiful bluish-green isotropic mineral,

which is apparently pleonaste. The oli-

vine in frequent irregular grains is par-

tially serpentinized. In general the

rock is beautifully fresh, and has under-
gone a slight amount of strain.

The diabase-dolerite type (4) is also

a commonly occurring rock limited chief-

ly to dikes. It is a medium-grained.
almost black rock weathering
rusty brown. Even in the field it shows
the ophitic structure of diabase. In
the thin section it is a beautifully fresh

rock composed of the following miner-

als: original plagioclase, monoclinie
pyroxene, olivine and magnetite; -and

secondly, serpentine and hydrous iron
oxide. Plagioclase, pyroxene and oli-

vine are about equally distributed in

the rock. The plagioclase occurs usually
in Long laths typical of diabase, and
holds in its interstices the irregular

shaped pyroxene and olivine. A few
however are .large, wide and tabular.

with their edges invaded by the ferro-

magnesian minerals. These look like

altered phenocrysts. The plagioclases,

which show occasional zonal structure in

the large individuals, and polysynthetic
twinning in the lath-shaped feldspars,

are apparently labradorite of medium
basicity.

The pyroxene is very light gray-green
in color, shows distinctly the double
cleavage, and is probably diopside.

Both pyroxene and plagioclase are fresh,

but olivine in large grains shows alter-

ation along the cracks to serpentine.

(4) Example described is from Pischew
rapid. NettoKami river.

Jlu^ secondary mineral in transmitted
light i^ usually light-green in color,
but ia occasionally .stained a bright yel-

low ochre, with formation of iron
oxide. TJ Livine is also sometimes
similarly colored. Magnetite is abund-
ant in irregular grains, in association
with the pyroxene.

The diabase-porphyrite type oi rock,
(specimen from the foot oi K&baquaj
shewishiwan fatUfi), unlike the las! a

men described, is considerably decom-
posed, in the field it appears as a some-
what fine-grained rock, containing
very light-green, or practically

eryste. Beneath the microscope
'the ground-mass is more prominent
than the phenocrysts, ai.

of an interlocking mat of n

clinic pyroxene and plagioclase
spar. The phenocrysts are all of
plagioclase feldspar, whirl, fe

the commonest mineral in the ground-
mass, occurring in long laths and
(interlocking in ophitic structure with
the pyroxene. It is a fairly basic
labradorite, showing a maximum ex-
tinction of at least 31 degrees in the
zone normal to 010.

The pyroxene, which is light gray-
green in color, and is often twinned, "is

apparently diopside. It is seldom fresh,
and has undergone considerable pararn-
orphic alteration to uralite. A few sec-
ondary idiomorphic grains of biotite
have also resulted from the decay of
original pyroxene. Magnetite is abund-
antly associated with the ferro-magnesi-
an minerals.

This type differs from the last in
containing a somewhat finer-grained
ground-mass, and in the greater de-
velopment of large phenocrvsts which
are merely incipient in the diabase-
doferite type.

The Palaeozoic Series

Stretching from the Archaean bound-
ary northward underlying the flat coast-
al plan are the Palaeozoic rooks of the
Moose Basin which, with the recent
rocks above them, cover by far the
greatest part of the region under
discussion. The series consists of
interstratified conformable conglomer-
ates, sandstones, shales. limeel
and gypsum beds for the mo*t part
lying almost horizontally, but in

places folded into gentle synclines and
anticlines. The series is unconformable
with the intensely corrugated Pre-Cam-
•brian rocks beneath them, and also with
the glacial material above.
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From fossils collected on the Matta-
gami and Abitibi by Dr. Robert Bell
and others the beds have been classi-

fied as Devonian about the horizon of

the Corniferous (5 J ; but perhaps further
study of the Palaeozoic rooks may show
the presence of upper and lower forma-
tions. A collection of fossils was made
this summer by Dr. Parks from the
Ivwataboahegan river, where fossilifer-

ous limestones are splendidly exposed
(6), and a few additional fossils were col-

lected by us both on the several rivers

which we ascended; and it is hoped that
these may help to elucidate the age of
the rocks.

On the Kwataboahegan. it has been
said, limestones are well exposed and
form the bed of the river for miles
along its course. On the Moose river

limestone causes the shallow rapids that
so seriously impede navigation in a
dry summer. On the ilissanabie I

know of no outcrops of Palaeozoic rocks,

but the \\ abiskagami near the Pre-Cam-
brian boundary shows exposures of rip-

ple-marked sandstones and conglomer-
ates as well as exposures of rusty sand-
stones and limestones. On the lower
Opazatika there are no decisive out-
crops. The Mattagami for miles along
its course shows limestones freely ap-

pearing. On the Abitibi every rock of

the series, with the exception of the
gypsum beds, is seen, and there are
frequent exposures all the way from the
mouth to the Pre-Gambrian boundary
below the Otters portage. On the Little

Abitibi limestones appear frequently,
and the Xettogami and French rivers

are floored with the same rock almost
throughout their entire course on the
coastal plain. Limestone and sandstone
appear on the Kattawagami and on the

Harricanaw. These rocks also outcrop
at Xetitieie on the south coast of

James Bay. and I am told on the west
coast of the bay north of Moose Fac-
tory. Also they are apparently the fun-

damental rock beneath the western part

of James Bay itself.

It is not probable that in general the

Palaeozoic rocks are of great thieknp--.

as shown by the several inliers of Pre-

f'ambrian rock within their boundari.-.

but the thickness possibly increases

northward. The greatest known thickness

is that shown in the outcrop just be-

low the Sextant portage, and this ap-

pearance it will be of interest to de-

scribe somewhat in detail. The out-

crop consists of sixty to seventy feet of

(5) See Rep. Can. Geo. Survey, 1877.

page 5 C.

(6) See " Devonian Fauna of Kwata-
boahegan River," by A. \V. .Parks, pp.

of this Report.

intercalated blackish, reddish, and
light-gray shales, with fhin beds of

dolomitic limestone and thick layers of
coarse grits and sandstones. The low-
est exposures are of slightly consolidat-
ed conglomeratic grits and sandstones,
above which come the interstratiiied

shales and thin calcareous layers.

The reddish shales predominate, and
as the beds are mostly loose and poorly
indurated, in weathering they break
down and cover all the underlying rocks
with a thick talus of red clay of a
beautiful hematite red color, which from
a distance with the bright green of the
poplars in the background makes a very
pleasing picture. Several large springs

break through the higher strata at this

point, and have cut deep ravines
through the soft rocks. These gorges
are unobstructed save for the larger

pieces of rock which till them and are
added to from time to time as the rock
disintegrates. The whole series points

to rapid but intermittent elevation of

the region with a deposition of beds of

varying lithology.

Another interesting outcrop of De-
vonian rocks is that at the contact of

the Devonan with the Pre-Cambrian on
the Wabiskagami river. The outcrop
shows well stratified grits, sandstones and
limestones. The lowest exposures im-
mediately above the plicated gneiss are
coarse grits gradually becoming finer,

and merging into arenaceous limestones
which, with true limestone, form the
main mass below the contact.

On the Xettogami at the mouth of

the Kiashko river and again about one
mile above it are cliffs of a re-cemented
limestone breccia twenty to thirty feet

in height, rising vertically from the
river, or overhanging it, which are prom-
inent features in this region of small

relief. Some of the limestones lower
down the Xettogami, just above the

Laurentian inlier, and others seen on the

Abitibi along the eastern shore at the
Long rapid, consist of a mass of orbi-

cular fragments of limestone, loosely

held together, which with the slightest

blow fall into small separated pebble-

like fragments.

Pleistocene Geology-

Overlying the Palaeozoic rocks are

those of the Pleistocene period, which
outcrop far more prominently than any
others in the region and influence pro-

foundly the geology and topography.
The Pleistocene rocks may be sub-divid-

ed into Glacial and Post-Clacial. be-

tween which there is a slight uncon-
formity.
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Rocks of Glacial Age

The Glacial Age consists oi at least

two glacial epociis and one interglaciai

penou, and it i- verj probable that fur-

ther work in the drift will allow still

ter subdivision. Ibe rucks of the

Glacial Age consist of hard clay con-

glomerates, less consolidated boulder

clays, loose sand, blue clays, arenaceous

shales, lignitic clay shales, and lignites

—the hi-t four composing the coal-

bearing measures of the interglaciai

period.

The entire area i* more or less cov-

ered by glacial drift, though the strati-

lied interglaciai rocks are not general

in their occurrence, and not only are

they practically limited to the region of

the coastal plain, but they are by no
means equally distributed throughout
that area itself. They are found at in-

terval all along the Kwataboahegan
river, along the Wabiskagami, from a
short distance beyond the Pre-Cambrian
boundary to its mouth ; on the

Missanabie from the foot of the

Long portage northward; on the Abitibi

below the Abitibi canyon; and on the

Mattagami, tfettogami, and other
Btreams farther east. As they are of

economic importance owing to the
lignites which they contain, their

somewhat erratic, distribution is mark-
ed on an accompanying map.

The greatest thickness observed of the
stratified interglaciai beds was on the
Wabiskagami river, where sixty feet of

lignitic shales were seen along the

stream. This thickness is apparently
local, and as a rule the lignite measures
average only a few feet thick. The sedi-

ments seem to have been deposited in

numerous shallow unconnected fresh-
water basins, as judged by their distri-

bution and lithology. The interglaciai
beds sulfered tremendous corrasion
from the ice of the second glacial

epoch, which greatly diminished their

thickness. The total thickness of the
whole drift varies considerably,
though in general it is thickest

1 1 'Is the south of the area
and decreases gradually toward-
the sea; a maximum may be set at
about one hundred and twenty-five feet
toward- the Pre-Cambrian boundary.
Fossilized shells were found at one point
on the Kwataboahegan by Dr. Parks in

the interglaciai sediments.

The stratified interglaciai beds do
not always lie horizontally, although

tli,- i- their general attit ude. I In

the Wabiskagami are wide shallow

Bynclines and anticlines as «

more pronounced departure- from
horizontality. On the Abitibi at

the Blacksmith rapid and at

era] other point- elsewhere, the up-

turned interglaciai beds arc truncated
by the deposits of the second glacial

epoch. These irregularities are due to

ice-shoving rather than orogenesis. It

was observed that where there was the
greatest thickness of coal-bearing a

hi.-, there was relatively, strangely
enough, a -mailer thickness of lignite.

Post-Glacial Rocks

Following glacial times the sea ad-
vanced once more over the Moose Basin,
and the whole region as far south as
the Pre-Cambrian boundary was beneath
water. After marine sedimentation had
continued for a comparatively Bhort
period of time, the sea departed north-
ward—a regression which is still con-
tinuing. The shells contained within
these clay marls and sand, which com-
pose the Post-Glacial formation, are
those of species still living in the shal-

low waters of James Bay, and of these
may be mentioned Saxicava rugosa, .Ma-

coma calcarea (Tellina proxima), Tellina
groenlandica, Mya truncata, Mya are-
na ria. Oardium islandicum, Fecten
islandicum. Maconea fragilis, Fusus tox-
natus, Xatica clausa, and Rhynchonella
psittacea.

The Post Glacial sediments are the
in..-: consolidated of the Pleistocene
rocks. They often form steep wall-like

oappings to the glacial drift,

and do not disintegrate in the hand.
Their greater induration is due to the
cementing of the sand and silts by
calcium carbonate derived from the dis-

solution of the numerous containe 1

shells. Their distribution is practically
that of the stratified drift, though the
outcrops are much more general, the
formation wedging out towards the
Pre-Cambrian boundary and increasing
in thickness northward. They are ex-

posed everywhere within this area
where erosion since their uplift has not
removed them. Their maximum thick-

is eleven feet on the Soweska, and
possibly twelve or fifteen feet near
Moose Factory, where only the upper
pari of the glacial drift appears. When
first seen in descending the Missanabie
river at Bull Bay the Post-Glacial rocks
have an elevation of about three hund-
red feet above Hudson Bav.
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Physiography

The main physiographic features of

northern Ontario are the broad upland

plain or plateau and the wide coastal

plain, separated from each other by a

fall line which traverses the numerous
rivers. The broad upland plain or

plateau is the drift-covered northern

extension of the rocky Laurentian high-

Land lying north of lake Superior, while

the coastal plain is the landward con-

tinuation of the low shelving shores of

the southern part of James Bay. The
fall line is the line which joins the

points at which the various rivers

that drain the upland descend on to

the coastal plain.

The Height of Land Plateau

A traveller across Canada by the

Canadian Pacific railway will remember
the indescribable dreariness, the appar-

ently endless rocky hills and barren

sand plains, denuded of timber by forest

tires, which stretch away in either direc-

tion from the railway line as it passes

north of Lake Superior. Naturally he

will imagine that the country increases,

or at any rate continues, in dreariness

and desolation northward, but instead

at less than fifty miles north of the

railway the windswept hills disappear,

and away from the numerous rivers

stretches' a vast north-sloping level

plain covered with a luxuriant vegeta-

tion.

The interior is everywhere singularly

level, so much so in fact that drainage

is often poor and numerous swamps and
muskegs result, especially in the north-

ern portion. Almost no hills occur, and

the few elevations which have been able

to resist the long continued subaerial

denudation are so exceptional as to

be worthy of mention. Near the shores

of Kapuskasing lake, Mount Horden
rises to a height of two hundred feet

above the lake, and faintly relieves the

monotony of the landscape, but the

slope to' its summit is so gradual and
the whole so drift-covered that I was
unable to tell when I reached that

point. The low hills around lake Opaz-

atika have perhaps a relief of a hund-

red feet above the lake, and along the

Abitibi river near New Post elevations

rise somewhat more above the level of

the nearest water. Solid rock hills ap-

pearing above the drift are almost never

seen away from the lake and the river

snores, but I am told by the Indians

that a relatively high range of hills of

this sort is crossed in travelling in

winter from Moose Factory to lake
Ivesagarai. Some years ago 1 crossed
several low hills near the Palaeozoic
boundary between the Opazatika and
Mattagami rivers. It has been mention-
ed that these residuals of erosion, known
as monadnocks, become more numerous
southward, and the country on the
lake Superior shore and for thirty miles
north of it is high, rough and rocky.
The same thing applies to a less ex-

tent to the eastern part of the province
of Ontario, and the region just north
of lake Abitibi is one of fairly uneven
relief, while that south of it shows
many monadnocks of considerable alti-

tude.

This upland plateau, with its singu-

lar evenness of surface, intensified since

glacial times by its regular mantle of

drift, is a remarkable example of an
elevated plain of erosion or peneplain.

More advanced peneplaination on the
one hand, and greater deposition of drift

on the other, with possibly a slight dif-

ferential uplift, have combined to make
the smoothness of the surface greater
towards its centre than at the peri-

phery.

Lakes of Moose Basin

.Lakes are common physical features
in the rocky country to the south and
east of the plateau, but in the flat

country northward the few which exist

are mere ponds of insignificant size.

The largest lakes are marine-dammed
basins which occur as expansions on the
larger rivers and their main tributaries,

while the smaller lakes in the interior

away from the main channels of drain-

age are shallow, ice block holes which
break the monotonous green of the

forest. As typical examples of the for-

mer may be mentioned Opazatika lake

and the various expansions of the

Opazatika river lower down its course,

while lake Mokaki, between the Opa-
zatika and Kapuskasing, is one of the

numerous ponds which dot the southern
and middle interior of the upland.

Kesagami lake is one of the large

lakes of Ontario. Its situation is near

the edge of the northeastern extension

of the coastal plain. It, with the num-
erous ponds which surround it, repre-

sents a specialized feature which departs

somewhat from the regular rule of lake

distribution, and will be discussed later

in detail. All the lakes of the region are

shallow and increase in shallowness
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northward. Ne-hin lake and Zadi lake,

of the Opazatika river, are with Wan-
zatika lake, the remnants of a niuoli

larger physical feature.

The River Systems

Moose Rivei Basin, of decidedly

large extent, 1- one ol the most prom-

inent drainage ana- of central Canada.
Most of it- various tributaries run in-

dependently and cross the fall line

separately to unite "ii the plain be-

low. The Moose has four main branches

-the Mi8sanabie,' with its principal trib-

utaries, the Pashoskoota, the < ongking,
the Albany branch, the Mattawishquaia,
the Opazatika, and the Wabiskagamij
the Mattagami with tributaries, the

Poplar Rapids, the Ground 1 L. >lt and
Hapuskasingj the Abitibi, with its ai-

lments, the Frederick Souse and the

Little Abitibi, and lastly the French,
with several j « » i 1 1 i 1

1

lt Btreams of -mall

importance.

On the plateau,the main streams tra-

verse the country from south to north
in roughly parallel lines, and flow now
broken by rapids miles iu length, again
by short wild chutes and falls, or else

Bteer their course placidly with slack

water for many miles. Xhig portion of

all the rivers abounds iu splendid sited

tor water power. On the -Missanabie
may be mentioned the falls of St. Peter,
a chute of twenty feet. Thundering
Water falls (drop* 24 feet), Riverside
Portage falls (drop 25 feet), Long port-

age falls (drop 141) feeti, and many
Others. On the Opazatika 1 have al-

ready mentioned the splendid rapacities

of the Breakneck falls, and there aro
many others on this stream which are
worthy of description. On the Matta-
gami, the smoking Fall-, with its al-

most straight drop of ninety feet and it-

deep canyon below, through which Burgee
the great river, is but one of the many
-i:e, of hydraulic power on that river.

On the Abitibi there is a splendid serir-

of tall-, chutes, and cascades, termin-
ate. 1 by the Abitibi canyon.

In the upper part of the plateau the
rivers How Blackly, with an occasional
rapid or fall, but for the most part
with no great continuous current, while
in the lower part they dash with tre-

mendous velocity and enter the coastal

plain as roaring cascades. The middle
stretches are a combination of the two
phases. In the upper reaches of the

river, as a rule no true shores exist,

willows and alders growing right from
the water's edge, with the land sloping

gently away from it to the level of

the plateau. Often, however, the rise

10 M

- place abrupt!) from the rivei ui

a verj -hurt distance back from it

Lower down the river the rise from
'he water's edge i- a- a rule more
abrupt and decided.

ihe level ol the plateau gradually
slopes north, but with much more uni-

form descent than that of the rivers,

-o that often above a fall or rapid alter

a long stretch of calm water even the.

main river flows almost on the level
of tile plateau. .Iii-t below the higher
tall- me banks can be seen i"

steeply up the plateau on eithei
Where the rock ridge which causes the
fall, beneath the drift l- wid
in tin' case of the northern boun-
dary of the plateau, and where the
rivers have been able to wear bark their
channels for some distance, canyons
have formed through which tin waters
dash and surge with great force. Long
canyon- are common in the lower parts
of the river, while boulder rapid-, .r

-harp chute-, or fall-, prevail in the
upper stretches. The be-t example of a
canyon is that of the Abitibi.
Here the stream having dashed for

Bosne four miles over a series of fall- and
chutes, debouches by a narrow entrance
into a wide, deep basin, only to plunge
at the oppo-ite Bide in a

cade and run for two mile- through
the canyon. The height of the
steep wall- of the canyon i- quite
two hundred feet, and the bank rises
away from the edge for fully a hundred
feet more. An interesting "fall is that
on the Blue Water river or New Post
brook just behind New Post. At this

point the small stream enters the
Abitibi with an almost vertical fall of

ninety feet, flowing directly over the
edge of the plateau in a veritable hang-
in- valley.

It has been mentioned that the line

which joins the points where the rivers

descend from the plateau on to the

coastal plain, i- marked on each river

by an abrupt descent. This demarca-
tion i- the fall line, where occurs as a
rule the last decided drop between 'that

place and the sea. < Mi the rivers flow-

ing directly north, across ti: Ige of

the plateau, the drop i- great and sud-

den, as seen on the Missanabie, Abitibi,

Opazatika and .Mattagami, but east ami
we-t Mowing rivers, running diagonally

across the contact, have a more gradual
but nevertheless decided descent. None
of the numerous falls on the various

livers which mark the termination of

the plateau, are directly at the junction

of the Pre-Cambrian "and i'alaeozoie,

but the river- have cut back their val-

and the falls are now some dis-

tance from the contact within the old

land of the plateau.
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The Coastal Plain

it is evident from the geology of the
-Moose Basin that the region north of

the Prc-L'ainbrian area has undergone
several oscillations in level, and that the
present modern coastal plain is super-
imposed on the ancient coastal plain of

Palaeozoic locks, which must certainly
have stood above sea level during the
deposition of the glacial drift. The
boundaries of this modern plain are
somewhat uncertain, but coincide with
that of the Post-Glacial sediments which
represent it geologically, and in general
with the southern boundary of the

Palaeozoic already delineated.

The coastal plain of the Moose Basin
is almost absolutely flat, but it has a

gradual quaquaversal slope from the
encircling Pre-Cambrian border to the

centre on James bay. Down the slope

of this coastal plain the various rivers

flow with swift though even current,

joining like the ribs of a fan near the
mouth of the Moose river.

The plain has a height above the sea
of perhaps three hundred feet at
the edge of the old land, from which it

gradually slopes to sea level.

The interior of the country towards
the north near the sea is a vast mus-
keg covered with sphagnum, and broken
occasionally by large lake-like swamps,
and at wide intervals by a sand or
gravel ridge rising a few feet above the
general level and supporting a healthy
growth of spruce and poplar in delight-

ful contrast to the monotonous muskeg
wooded with scrub spruce and tarn-

arac.

The numerous shallow streams which
thread their way across the top of the
plain have narrow strips of dry land
along their edges, proportionate to their

size and the amount of drainage effect

which they exert. The main streams,
the Moose and the Abitibi, and to a less

extent the others, are bordered by strips

of heavily timbered land varying from
several hundred yards to half a mile;
while in the case of a stream the size

of the Soweska (fifty yards wide), the
strip is only one hundred and fifty

yards wide, though much greater on the
alluvial flats. The large swamps and
occasional shallow lakes which exist

particularly toward the north of the
coastal plain, are water-filled depres-

sions left by the retreating sea, with
areas being rapidly invaded by the all

powerful muskegs. Of such nature is

the huge swamp in which the Soweska
river and Little Kwataboahegan rise,

and Moosonee lake is probably a less

advanced stage of the same thing.

The interior of the southern part of

the coastal plain is more inviting to
the eye and drier than the northern
part. In fact, ridges supporting a
healthy timber growth are not uncom-
mon. These occasional ridges elevated
a few feet above the muskegs rim ap-
proximately north and south, and often
are brokenly continuous for miles,

wedging in to the wider areas of dry
land on the old land to the south. The
mobt conspicuous and quite the highest
of these ridges is the so-called Gypsum
mountain, which crosses the Algoma-
Nipissing boundary at Mile Post 2^G.

The name is, at this point, not a good
one, as the greatest elevation is scarce-

ly twenty feet above the muskeg, and it

is more correctly a low rise which runs
for miles and supports a luxuriant
growth of banksian pine. From a high
tree in this locality I was able to see
a considerable hill for this flat country
off to the southeast, which seemed to
be a continuation of the gypsum ridge.

The altitude of the distant hill does
not probably exceed two hundred feet,

but in the monotonous level country
which stretched to the horizon in ail

directions around me it stood out in

relatively mountainous relief.

River Habits and Effects

In general the coastal plain is too
recent a physical feature to be maturely
dissected by its drainage channels. In
fact, in this particular it is decidedly
new. The principal rivers, the Mis-
sanabie, Mattagami, Abitibi, and French,
which flow down the coastal plain, have
remarkably straight courses for miles,

being held in wide shallow valleys. At
the southern limit of the plain the
height of the valley wall is probably one
hundred feet, and this gradually lowers
in the direction of the sea. As a rule,

both sides of the main river valleys
rise directly or almost so from "the

level of the river, but in much of the
upper part of the main streams the riv-

ers swinging from side to side of the
valley have produced on one side pre-

cipitous banks rising from the river

level, and on the other alluvial flats—
the beginning of a flood plain.

The smaller rivers, which traverse

the slope of the coastal plain, show
exceedingly crooked river channels

which swing from side to side across

the valley; narrow flood plains alter-

nating with scarped banks on both sides

of the stream. All the larger rivers
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have already cut their way through the

post-glacial and glacial material, and
are now running on or near the Palaeo-

zoic strata, which in many places they
have also deeply cut. The smaller
streams, on the other hand, are cutting

their channels through the glacial

drift.

Beautiful examples of alternating

spur and valley are seen all along these

northern rivers where the numerous
small streamlets descend from the level

of the coastal plain to the river,

making deep gorge-like valleys in

the clay marls and boulder clays,

separated by broad spurs from
each other. The Missanabie, Abitibi
and Mattagami, show in many places

terraced valley sides along their courses.

The numerous springs which enter the
rivers How from beneath the clay

stratum, and do not increase the dis-

BOction .of the plain. On the \\"abi~ka-

gami river the narrow flood plain is sur-

mounted by residuals of erosion of the
coastal plain, thus showing the presence
of two cycles of erosion, the last one
being but a short time started. One of

the most remarkable of these remnants
occurs just below the edge of the old

land. A hill of limestone overlaid by
boulder clay one hundred feet high
rises above the surrounding low lime-

stone flat, and is separated from the
main part of the plain by a narrow
shallow pond or loop lake—the original

course of the river.

Land slips are common all along the
large rivers of the coastal plain, par-

ticularly on the French, and strips of

the bank covered with trees a hundred
yards or more in length and half as

broad frequently give way and slide

into the streams. These slides occur

chiefly in the spring, and are probably
caused by the unequal thawing of the

slippery clays. During the months of

June and July, also, it is a common
sight to see streams of mud flowing

down the banks into the river.

The rivers of the coastal plain flow

with a swift but as a rule even cur-

rent. In other words, they flow at

grade save at the few points where the

rivers have worn their channels through
the recent strata and have exposed in-

equalities in the Palaeozoic rocks be-

neath, where the current is sufficiently

accelerated to be termed rapid; or where
river erosion has laid bare a portion

of the underlying Pre-Cambrian, and a
decided chute results. On the smaller
streams the numerous boulder rapids
are unimportant, and were the rivers

not so shallow, would not be serious

obstacles to navigation.

The Moose in midsummer often con-
tains so little water that it is practical-

ly impassable for miles even with light

canoes. In the summer of 1901 the
lower Moose in the limestone shallows
and rapids below the gypsum beds
showed only small streamlets of water
trickling here and there between the
limestone shingle in a valley channei
quite a mile in width. Of course, that
was an exceptional season.

The rapid which occurs at the mouth
of the Abitibi is due to the fact tnat
that river, not nearly as powerful as

the Moose, has been unable to cut down
its channel as. quickly as the latter, and
in consequence a serious rapid occurs
at the junction. Another rapid on the
coastal plain is at the point where the
Nettogami crosses the Laurentian inlier

on that river, and a s'imilar feature is

the rapid at Sextant portage on the
Abitibi.

In the high water of early spring,

when the rivers often rise fifteen and
twenty feet, all rapids are obliterated,

the water covers the flood plains anu in-

vades the lower part of the coastal plain

itself. The effect of this phenomenal
rise of water with the immense amount
of thick ice which it carries in its train,

is to build up along the edge of the

plain a steep ridge composed of clay

and boulders, to grind to matchwood
any trees along the bank which may
come in its way, and to pack as hard
as a pavement the gently sloping bould-

er-strewn banks of the river.

The shores of all the larger rivers on
the coastal plain are bordered in low
water by wide stretches of sand and
silt (bank rims) covered with erratics

of every size and description, but chiefly

consisting of flat limestone shingle and
rolled Pre-Cambrian cobbles and boulders.

These bank rims are the shoreward
equivalents of the bars which occur so
frequently in mid-stream. Both bars
and bank rims are in spring covered
with water, but in late summer arei

often many feet above it, and are bright
with 8 luxuriant growth of wild flowers
and grasses. Near the confluence of

the Kwataboahegan with the Moose, the
bank rims extend out for three hundred
yards at least from the true bank, and
the bars of the lower Moose often show
a surface a quarter of a mile wide above
water in summer. By addition of allu-

vial material, and that brought by shore
ice in spring, the bars grow into islands,

and the outward edge of the bank rimg
into new banks, supporting a large
growth of timber, and running parallel
with the old and true bank from which
it is separated by a shallow depression.
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Lake Kesagami

Kesagami lake, quite the largest sheel

of water in northern Ontario north of

Lake Abitibi, is a most interesting phy-
sical feature. It is a shallow expanse
of water in the heart of the muskeg
country, with shores unprotected either

by large forests or hills of magnitude,
and exposed to the continual sweep of

the storms from Hudson's Bay. It is

of exceedingly irregular outline, but its

main axis lies north and south. From it-*

wide open northern portion three large

deep Days—Opimicon. Muehimanitou-
nuck, and Newnham bay, stretch off to
the south, and three short bays off to

the north. Kesagami river enters the
most eastern of the larsre southern baysi

—Newnham bay—and flows out by the
most eastern of the small northern
bays.

The greatest length of the lake from
embouchure to debouchere is twenty-
four miles and a half, and its maximum
width through the northern end of Big
island is some nine miles. The lake is

not deep at any point. In the bay west
of the outlet, the greatest depth is ap-
parently nine feet five inches—six feet
being the average. Between Peat
island and the western mainland the
greatest depth obtained was eight feet,
and six feet was more common. Newn-
ham bay is very shallow. Its average
depth is not more than four feet, while'
in Muchimanitounuck one sounding
showed nine feet three inches.

Cliffs "of Peat

The most extraordinary feature about!
the lake is the fact that its
shores are almost entirely surround-
ed by cliffs of peat which rise above the
water sometimes only a few feet, but
often twelve or fourteen feet in height.
Not only are the shores of the mainland
of this material, but those of tne main
islands are so as well. The dash of the»
waves on the soft, spongy material havej
worn away the banks to a marked de-t
gree, and they now present to the water)
front the most bizarre forms of over-
hanging cliffs, deep caves, caverns, thick
columns, and pillars. From time to time
huwe sections of these cliffs fall off, and
are soon worn to a black powder, which
is kept washing up and down by the
surf all along the shore. In some placesi

the slightly carbonized tree trunks de-
rived from the peat beds thickly cover
the lake bottom near tne shore.

The exposed points, such as that be-
tween Opimicon and Muchimanitounuck
bays are long, narrow gravel spits

from which all the peat has been

removed, and many (if the smal-
ler points as well as a portion
of the eastern coast south of the
outlet of the river is heaped with large

rolled galet. Jt was observed tnat there,

is a tendency for these narrow boulder
and gravel points to be drawn out in

fish-hook shape southward. The bays
often show narrow sand beaches border-

ing the shore, but this seems as a rule

to be material washed from the bottom
of the lake and covering the base of the

peal cliffs. At a few po'ints the stratum
beneath the peat is exposed, and in

every instance, where seen, it was no-

ticed to be composed of a hard, dense,

almost boulderless bluish clay, evidently

glacial. At a point on the western
shore some six miles southwest of the

outlet a bank of unassorted silt-like, peb-

bly clay outcrops. This bank is of

small lateral extent, but is interesting

as the only place on the eastern shore
where anything other than peat or mus-
keg appears away from the immediate
shore line. On the opposite side just

north of the entrance to Newnham bay
occur banks 25 to 30 feet high of tine-

grained light-yellowish sand, with len-

soid layers of fine gravels interstratified.

The outcrop shows false and irregular

horizontal bedding. The bank exposes
an open cliff face to the lake front,

which is being rapidly removed by the

continual action of the water, and the

sand falling down has given a wide
beach ten to fifteen feet in "width. Sev-

eral sand cliffs of similar nature to the

one just described occur along the shore

of Newnham bay. The banks gradually

decrease in thickness along the beach to

the west and north, disappearing be-

neath the peat beds. They appear to

be the remnants of glacial or post gla-

cial beds which were afterwards raised

and exposed to the action of the waves
in a wide open body of water previous

to the deposition of the peat.

At many localities along the shore of

Kesagami lake the peat beds do not
appear, but only the growing sphagnum,
and at these places open muskegs
stretch away to the horizon. I am told,

however, that none of the country,

around Kesagami lake is ever flooded

even in spring. Agaskagou lake, an ex-

pansion of the Nettogami. which liesi

just to the northwest of Kesagami, is

an exceedingly shallow pond two miles

wide by the same in length. It is in

many ways similar in character to the,

larger lake, but in no part do peat
cliffs appear around its shores. The
wide hillock which is crossed by the por-

tage trail from Agaskagou lake to Kesa-
gami is similar in character to the

sand banks of Kesagami lake it-
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self. The extensive muskeg coun-

try all around Kesagami contains

many small lakes and ponds with-

in its borders. My Indian guide

told me that rocky hills occur one day's

travel (say thirty miles) south of Ke-

sagami lake, and just to the south of,

Muchimanitounuck are low hillocks of

Band, gravel, and perhaps solid granitic

rock.

Kesagami lake and the numerous
ponds which surround it seem to be the

remnants of what was once a much
larger body of water. For some time

this body of water must have stood at

a comparatively uniform level, allowing

of the growth of sphagnum swamps all

around its borders, and along the nu-

merous shoals and islands. Then when
the uplift of the region followed, the

growth of sphagnum on the more
open part of the lake exposed to

the waves ceased, but continued

in the smaller ponds and in the

more protected parts. The dashing

waves were able to wear away much of

the thin beds of peat along the shore!

and cut back the beds as cliffs. Hence
has resulted the present form of Ke-
sagami.

Economic Geology

It has been already mentioned in the
beginning of the report that the main
object of our summer's trip was the
study of the economic mineral resources

of the Moose basin. While it has been
found that the region is entirely lack-

ing in vein deposits of metallic minerals,,

as it is natural to expect, especially in

an undisturbed region like the coastal
plain, yet the bedded deposits of limon-
ite, lignite, gypsum, and kaolin have*
I think, proved to be of greater extent
and value than at first anticipated.

Iron Carbonates

The Opazatika iron-bearing limestones
cross that river about 25 miles above its

mouth, and form a deposit of seientfiic

interest, and of possibly economic value.
The exact nature of the body is difficult

to understand, owing to the broken and
generally unsatisfactory condition of the
rocks and of their small visible lateral

extent, but apparently it is a bed of

more or less ferruginous, magnesian
limestone, appearing on both sides of

the river at and just below the crest

of the second rapid above the Break-
neck falls.

The iron-bearing rocks are exposed
for some 225 yards continuously on the
east bank of the stream, and appear as

several isolated outcrops on the oppo-
site side for a somewhat shorter dis-

tance. Besides the main exposure on
the eastern bank there occurs a regular

heap of large pieces of carbonate, which
are apparently in place at a point some
250 yards south of the prominent out-

crop, but the high state of the water,
covering much of the carbonate beneath
water, made it impossible to make sure

of this point. Back from the bank
of the river no outcrops of solid rock
appear, but I think it lies at no great
distance beneath the glacial drift. The
inconspicuous exposures on the western
bank and the upper, doubtful outcrop
on the opposite side, are almost hidden
by the large number of loose boulders,
which have been washed from the over-
lying beds of boulder clay and hard pan.
The main outcrop of carbonate on the
eastern shore rises above the water as
a low cliff seven to eleven feet in height
depending on the level of the river. The
carbonates are here overlain by a rusty
layer of the products of their own dis-

integration.

Lithologically these iron-bearing rocks
of the Opazatika iron range consist
ol poorly ferruginous magnesian
limestone, of richly ferruginous lime-
stone, and of silicious limonite or
Uothite. The fresher specimens of
limestone are light yellowish pink
in color, but most of the outcrop
by the oxidization of the iron carbonate
always contained with the other carbo-

nates, is colored a deep ochre or dark
red. In texture the rock is, as a rule,

soft, dense and fine-grained, containing
numerous geodes of quartz crystal and
veinlets of specular hematite. It is

sometimes botryoidal and even stalag-

mitic.

Under the microscope a fairly ' fresh
specimen of ferruginous limestone is;

seen to consist of a mosaic of grains of

carbonate more or less oxidized with the
formation of hydrous iron oxides, and
containing a few areas of chalcedonic
silica. The amount of iron carbonate
contained in the limestone is vari-

able from place to place, but it some-
times contains so much of this material
that it might almost be spoken of as a
somewhat oxidized siderite. Again, in
places the rock has been greatly silici-

fied, by the dissolution of the calcium
and magnesium carbonate, by the action
of waters containing carbon dioxide, and
with the deposition of silica in their
place. Its iron carbonate has been en-
tirely oxidized to hydrous iron oxide,
and has been added to by the infiltration

of further iron oxide formed by the oxi-

dation of superior iron carbonate in fer-

ruginous limestone, now entirely re-
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moved by the glacial erosion and by
other means. These enriched masses <><-

cur at interval- throughout the beds,
but apparently are more frequent tc
ward- tlic centre of the deposit and at

lower horizons. It was observed
that the eanbonates immediately ovei-
lying the inferior gneiss were
in-lily ferruginous. At the outcrop
tlif irohibeariiig rocks are o'ever suffi-

ciently rich to be termed iron ore, but
workable bodies of this valuable ma-
terial may exist at short distances in
the interior or beneath the surface
along the river. The following an-
alyses represent chemically the char-
acter of the Opazatika iron-bearing
rocks.

lainh 1 1 1 less than that of the

stream at the point (about 75
yards), and that a minimum thickness
may be set at fifteen feet ana is pos-
-iiu\ gi eater, it \\ ill appear to be a

fair-sized bed and one in which work-
able bodies of iron ore maj possibly be
found. As the carbonate contained no
magnetite, we could not trace its con-
tinuation towards the interior of the
countrj by the usual methods of mag-
netic surveying.

L monite on Mattagami

On the Mattagami River, about 25
miles above its junction with the Mi--
sanabie, and some 16 or IS miles below

Al„ Go Fe., (>., <'an MgO
.'ilieitius hydrous hematite t',.4U

Purely ferrujfiii. His limestone . 14.40
Pure stderite 37.9

"2 "3

34.S4 L95
1.42 29.36
02.1

Mno., 11., 11 -<>,

1.14

19,56

The carbonates apparently lie in hori-
zontal attitude, though as no decided
bedding planes were observed, this sep-
aration of the rock may be cleavage.
The rock is so much shattered that a
slight blow of the hammer causes a
la

i

U e piece to break into small angular
bits, and at points along the bank these
fragments are simply held in place by
a thick paste of red hydrous iron
oxide. As the bottom of the carbonate
beds is not exposed, it is impossible to
estimate the thickness, but this would
not seem to be considerable because at
several points small fragments of a
coarse pegmatite were found enclosed
in the ferruginous material.

Apparently the carbonates have re-

sulted from tiie direct precipitation
from a sea water rich in iron magnesia
and lime on the surface of the up-
turned gneissic beds out by dikes of
pegmatite. The feldspars

*
of these

underlying crystallines have been in

part replaced metasomatically. leaving
remnants unattacked towards the bot-
tom of the deposit.

No fossils are found within the beds,
and their age is in consequence :i mat-
ter of conjecture, but from their litho-
logical resemblance to the iron-bearing
calcareous, magnesian rocks of the
Mesabi range on lake Superior they
have tentatively been classed as 11 ur-
onian, though as a matter of fact they
may be more correctly correlated with
the ferruginous carbonates of the De-
vonian of the coastal plain.

It is rather difficult to estimate the
extenl of the iron-beaiting rooks, but if

we realize that it is at least 250
yard- long and probably 500 along
the river. that its width i- cer-

the foot of the Long portage and just

north of the Grand rapid, there occurs
a large deposit of limonite. The mass
of pre appears on both sides of the
river, which has here a width of about
4111

1 yards, and in low water it can be
seen in the bed of the stream, nie de-

posit was discovered by Dr. Robert
Bell, and described briefly by him in

the reports of the Canadian Geological
Survey (6).

The largest exposure of ore is on the

northern side of the river, where it ap-

pears at frequent intervals along

the bank for 1,166 feet,

while on the opposite bank
it outcrops almost continuously for -'127

feet. The greatest observed thickness)

1- shown on the southern bank, where
it ascend- at least 15 feet and perhaps
19 feet above the level of the river, de-

pending on whether the overlying four

feet of loose limonite is or is not in

place. The greatest width of any single

outcrop is seen on the northern bank,
where a 45-foot surface of ore is ex-

posed. The limonite occurs at the base

of cliffs of limestone lying almost
horizontally 30 to 40 feet high

overlain by fine-grained boulder clays

and silt. Its continuation toward
the interior is hidden by these

overlying rocks, and its appearance at.

the foot of the cliffs often obscured by

the talus resulting therefrom.

All the limestone overlying the ore

contains iron carbonate: the lower part,

or that in close proximity to the ore,

being often decidedly ferruginous. The
mass of the ore has resulted in part

<6) Rep. Can. Geo. Survey, 1875. page
321.
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from the direct oxidation of the siderite

in this iron-bearing limestone and in
part by the replacement of calcareous
and other impurities contained within
the iron carbonate of the limestone by
hydrous iron oxide, deposited either as
siderite and subsequently oxidized, or
directly as hydrous iron oxide in cavities.

This ferruginous material is brought in

solution as carbonate by waters contain-
ing carbon dioxide, and is doubtless
leached from the wide area of siderite-

bearing limestone above the ore stra-

tum.

The other smaller part of the
deposit has been formed in a slight-

ly different way—namely, by the
direct deposition of hydrous iron
oxide in the cavities in the loose
talus of limestone and boulder clay
at the foot of thediff. Doubtless thi3

has also been in part a process of re-

placement of the iron-bearing lime-

stones and other soluble rocks contained
in the debris by hydrous iron oxide. This
enrichment is still proceeding by the ox-

idization at the surface of the waters of

iron-bearing limestone is approximately
(Jormferous (Devonian), and the ore is

hence of later date than that epoch.
iSome of it is undoubtedly post-glacial,

as seen by the glacial material which it

contains, and a small portion is certain-

ly modern.

In texture the ore is sometimes soft

and spongy, often botryoidal and reni-

form, again dense, hard, and resembling

hematite. In color it is rusty yellow,

brownish, purplish, or even bluish-black.

Lithologically, for the most part, the

ore is an exceedingly pure and high-

grade limonite or brown hematite, ex-

cellently suited for the manufacture of

steel and commercially fit for any use

to which the best of iron ores are adapt-

ed. The following are the results of the

analyses of several specimens and en-

closing rock :
—

(1) Of the limestones containing very

little iron.

(2) Of the more richly ferruginous

limestone.

(3) Of the breccia ore.

(4) Of the pure ore.
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larger when the overlying mantle of

drift lias been removed, and that finally,

it exists in an easily workable position,

the value or the deposit will be readily

appreciated.

Mr. Borron mentions(7) a deposit of

limonite similar t<> that of the Grand
rapid as appearing on the Oba river,

and i- of the opinion that there are

many similar ore bodies within the

Moose Basin. L'he limestones outcrop-

ping on the Wabiskagami river just be-

low the Pre-Cambrian boundary, writ- in

plan- observed by the writer to be so

ferruginous as almost to deserve the

name of impure iron ore. Chalybeate

springs are frequently seen throughout

the entire coastal plain along the var-

ious rivers from the Albany to tin- Har-

ricanaw, and may show the wide ex-

tension of this iron-bearing horizon of

lime-tone.

Gypsum on the Moose

On the Moose river, starting about

twelve miles below the mouth of the

Mattagami river, are the gypsum beds

known to the native- of the country as

the "white rocks." These were briefly

described by Dr. Bell in the publications

of the Canadian Geological Survey (8),

and were afterward- mentioned by Mr.

Borron (9). ,

The beds are found on both sides of

the river, although they are not seen on

the numerous large islands of mid-

stream. There are two separate groups

of gypsum beds. The upper extends

along the northwest side of the river for

two miles and a half, and alone; the op-

posite -ide for about two miles and

three-quarters, while the lower is as far

as known, limited to the southeast side

where it starts some three or four miles

below the foot of the upper bed and

continues for about one mile.

The gypsum beds of the Moose are an

important part of the topography of

the Moose Basin, and appear a- a series

of low cliffs facing the river front. The

thickest and purest beds are shown by

the upper expesures on the northwest

side. The beds are overlain by lime-

stone bearing crinoidal fossils, although

it only apears at the end of the beds

and iii the shallow synclines shown on

the cliff face. The truncated anticlinal

folds of gypsum, with the limestone in

the Bat-lying synclinals, are overlaid by

a varying thickness of a breccia of gyp-

sum, "limestone and clay. Above this

beds of boulder clay and clay marl.

i7> Report on the Basin of the Moose
River, p. 72.

(8) Rep. Geo. Sur. Can., 1S75. page 321.

i'.n Report on Basin of Moose River, p.

61.

which are sometimes gypsiferous, lill up
the inequalities and produce a bank of

even crest line. The breccia overlyin_r the
gypsum and limestone varies consider-
ably in character. Above the gypsum it

is practically all a gypsum breccia, while
above the limestone it i- wanting, or is

mixed with limestone and decidedly
thinner: its place being taken by glacial
or more recent material.

Approaching the gypsum bed from me
southwest along the river, limestone is

exposed about one-quarter of a mile
above the gypsum for 150 yards, and it

is evident from the disturbed and de-
formed character of the outcrop that the
gypsum, which is the cause of me local

warping, underlies it at no great dis-

tance. A talus of shattered limestone
continues from the limestone in situ to

the first apearance of the gypsum. This
limestone is a dense, tine-grained, light-

grayish rock, evidently containing con-

siderable iron carbonate, which oxidizing

in places gives the limestone locally the
rusty appearance of an iron ore. En-
crustations of iron pyrites and geodes
with scalenohedrons of calcite also oc-

cur. Springs of clear water and others

with ferrous carbonate, which oxidizes at

the surface, enter the river at this point.

From its first apearance to the point

at which it finally disappears below the

overlying limestone the gypsum shows
many changes in its thickness above' the

water: sometimes in the anticlines ii--

ing to a considerable height, again in the

synclines almost or entirely disappear-

ing. The average thickness of the gyp-

sum bed is about 10 feet, ilthough it i-

often less, and has a maximum ui 16 feet

above the water level. In quality it i-

sometimes a grayish, pinkish, greenish,

or even -now-white, saccharoidal gyp-

sum: again it is a coarsely crystalline,

brownish, and whr.ish-gra v gypsum;
often it is a laminated, whitish sacchar-

oidal gypsum with stellate-shaped spot-

of brown selenite: and lastly, it is a

clear, transparent relenite. The lower

beds are generally purer than fche upper,

and there is a tendency towards the

more finely crystalline variefes with

depth. The overlying breed.) is thor-

oughly indurated, but its value is di-

minished, if not ruined, by the mixture

with limestone, clay, and other impuri-

ties. Selenite is in this breccia a var-

iety commonly seen.

Extent of Beds

A description of the beds at several

points along their course will give some-

idea of their general character. Mea-

surements are made from the first ap-

pearance of gypsum.
At 50 yards 'the gypsum rises from the

limestone shingle two feet back from
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the river shore to a heighl of eight

feet two inches, and is overlaid by 15 1-2

feet of many-pebbled boulder clay con-

taining numerous
sum just above the solid material. Jn

quality tli<.- gypsum i- chiefly grayish,

saccharoidal gypsum with Borne selenite.

From 165 to _7."> yards, banks of uiixe 1

grayisb and brownish finely crystalline

i i-ise eleven feet above the water,

and disappear beneath the sands and
boulders of the river bottom ut two feet

below the water.

At 500 yards, nine feet three inches

of saccharoidal brownish gypsum rise

from the water's edge, and are overlaid

by twelve fee4 four inches of roughly
-t rat died drab and lighter-colored sandy
marl.

From 600 to !»7"> yard- do outcrops of

gypsum occur, and the trough is tilled

by interglacial lignitic clay, from which
issue springs of dirty water coated with
some oily material, which smells not un-
like petroleum.
At o;") yards limestone with a decided

-harp tilt up-stream appears, and just

beyond the gypsum again outcrops.
At 1,000 yard- whitish saccharoidal

gypsum with some rusty crystalline sel-

enite ri-es ten feet four inches above
the water, and is overlaid by two feet

of gypsum breccia, above which are de-

posited twelve feet six inches of lime-
Btone bearing boulder clays and clay
marl.

At 1,100 yards to 1,225 yards gypsum
is absent, but a syncline of drab-colored,
much broken porous limestone appears,
in which trough the lignitic measures
again show up.

At 2.095 yards ten feet of beautiful
white gypsum rise from the water, over-
laid by six feet of brecciated gypsum,
above which i- 13 feet of boulder clay
and marl clay, sufficiently indurated to

stand alone. The gypsum retain- this

great thickness for almost 1,000 yards.

At 3,0.")0 yards fifteen feet of fine

whitish, saccharoidal gypsum is over-
laid by fifteen feet of clay marl. From
this point on the quality of the gypsum
deteriorates, and the thickness of the
brecciated upper portion of limestone
and gypsum increase relatively to the
purer lower portion.

The cliffs of gypsum presented
to the water front are often
bizarre and grotesque; sometimes
appearing a- a series of snow
white columns divided by deep caves
and caverns ; again shelving gradual-
ly in a series of overlapping con-
choidal sheets from the baa I I

overlying marl to the river ed£e.
the interior of the country i-

pitted in all directions with deep, steep-
edged holes, sometimes round like a

chimney, sometimes oval Bhaped, -

ated bj low. rounded hillocks or bj

abruptiy-rising mounds, lie- holes
due to tin- sagging of the overlying
of drift into - the
dissolution of the underlying gypsum,
since the deposition of the drift and
the hillocks indicate partly the i

tion of th,. original position held by the
bed, and partly perhaps further swelling
of the gypsum, due to greater !.

tion.

There can he no doubt that the gyp-
sum bed ha- resulted from the hydration
-i anhydrite. Ample evidence of this
fact i- shown in the corrugated, die
ed. and deformed nature of the limestone
bids which overlie the gypsum, as
pared with the slight departures from
horizontally everywhere throughout the
Palaeozoic basin of .;..

when- gypsum i- found.

J he character of the upper gyp.-um
beds on the southeast Bide ice- not dif-
fer materially from that of the Opp
Bide, though in general the quality

-o good, and the amount of
ciated gypsum predominates over the
unbroken material. The beds appear ai
most continually along the river, and
like those of the other -id.- of the
Stream are overlaid by broken lime-
stone and gypsum, and by a vary-
ing thickness of boulder '

clay and
marl. The did"- are more cavernous
and indented than on the north-
west aide. The general topography
away from the bank resembles that
on the opposite side. Tne gypsum
beds, though generally massive, show
at several points on this side, the anti-
clinal swelling of the upper beds espec-
ially, and the consequent fracturing of
the overlying limestone.

The best part of the gvpsum bed is

from 1.400 to 2.100 yards from the
southwest end of the outcrop, where ten
to twelve feet of whitish, saccharoidal
gypsum rises from the water, and is cov-
ered by three to six feet of day. mixed
lime-tone and gypsum breccia, and by
-ix to ten feet of boulder clay and
marly clay.

The lower gypsum beds on the south-
east side are composed almost entirely

of grayish crystalline gypsum with spots

of brownish selenite. which apparently
contain considerable impurity. They
are not so remarkably caverned and pil-

lared as the upper cliffs, and occur us-

ually as sloping banks a few feet back
from the summer water level. The
maximum thickness is about thirteen

feet, which is attained toward- the

southern part of the exposure from
which it thins and wedges out toward?
the north.
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Gypsum Mountain

In the midst- of an immense wet,

swampy muskeg, with only a scant

growth of stunted spruce and tamarac,

a most remarkable feature is Gypsum
mountain, with its high land wooded
with a large and healthy growth of

Bauksian pine, spruce, poplar and birch.

A mountain in the true physiographical

sense Gypsum mountain is not, as it

stands only a few feet above the mus-

keg; but in contrast to the low, almost

interminable muskeg around it, it stands

out with a relief almost deserving that

title.

Approaching the mountain from the

south, along the Algoma-Nipissing boun-

dary line, the gypsum first becomes ap-

parent some 1,325 yards south of Mile

Post 276 as a low gentle rise from the

muskeg, and soon the surface shows the

same hummocky, uneven character as

observed in the interior near the Moose
river beds. The width of the bed along

the line is some 2,300 yards. At right

angles to the line westward the beds

extend about 350 yards, when dipping

below the muskeg they disappear from
view, but the high, aspen-covered land

farther to the west may indicate their

continuation. East-southeast from the

line the gypsum beds were traced three-

quarters of a mile, where they showed
no sign of giving out; in fact, had in-

creased in thickness, and it is very prob-

able that they extend brokenly, if not

continuously, in a general southeaster-

ly direction across the head waters of

the French river, where gypsum was
seen by Dr. Parks in 1898.

The surface of the land within the

limits of the gypsum is exceedingly

rough and uneven, and the topography

is often strange and fantastic. The
rugosity increases towards the middle,

where the deep holes and intervening

elevations present a labyrinth of won-

derful natural bridges, snow-white pil-

lars, majestic columns and deep narrow
caverns. Here and there the larger

holes are basins filled with water of

sparkling transparency from which

threads of water flow to feed a fairly

large creek that winds through a maze

of caves and tunnels to the east of the

boundary line. These clear-watered na-

tural re'servoirs, with their surrounding

cliffs and floors of shining white gypsum
and with the high Banksian pines above,

reflected in the marvellously clear water,

give a scene of exquisite beauty. The

ponds are often twenty to thirty feet

in depth, and are at most twenty-five

or thirty yards across. It is probable

that limestone overlies
_
the gypsum of

Gypsum mountain, as it does on the

Moose river, but it was not seen in

place, although many large angular

fragments were observed. Gypsum
mountain was possibly a shoal during

the deposition of the Post Glacial sedi-

ments of the Moose Basin. At its

highest point are numerous large bould-

ers, with sand containing Pleistocene sea

shells.

The gypsum of Gypsum mountain is

for the most part of excellent quality.

It is more uniform in texture than that

of the Moose river, and consists almost
entirely of whitish saccharoidal, some-

times slightly grayish rusty crystalline

gypsum. " The thickness of the bed is

probably great. Cliffs twenty feet

high were frequenty seen, and the down-
ward extension of the bed may greatly

increase this thickness. The general

attitude of the beds is horizontal, but
their mode of formation has corrugated

them into innumerable small anticlines

and synclines.

Other Gypsum Deposits

Unfortunately we were unable this

summer to visit the gypsum of the

French river, and I can here only repeat

without further elaboration, the result

of Dr. Parks' brief investigation in 1S98.

The beds are situated at the junction of

the lvawukekamastuk and Wakwayow-
kastik rivers, at about eight miles south-

east of Gypsum mountain, and in the

direct line of the continuation of those

beds. The exposure rises from twelve

to fifteen feet above the water, and ap-

pears along the river for approximately

twenty chains. In quality it consists

of both grayish and whitish crystalline

gypsum, much intermixed with streaks

of pure selenite. The bed is very prob-

ably a continuation of that of Gypsum
mountain.

A deposit of gypsum appears on the

Harricanaw river on the western side

of and near the head of Gordon island.

The deposit is only of interest scienti-

fically, as it is too small to be of any
economic value. Overlying a horizon-

tal limestone, sometimes exceedingly

porous and dark in color, again more
compact and lighter in color, is a bed

of hard, dark crimson clay. Within

this clay are small patches of beauti-

ful red crystalline selenite, and in the

lower part of the stratum, just above

the limestone, are a number of small

layers of satin-spar gypsum, none of

which exceed four inches in thickness.

The hard red clay extends along the

river for about half a mile, and has a

maximum thickness of perhaps ten feet.

Reddish clay, similar to that in which

the gypsum* occurs, is also exposed op-

posite the foot of Gordon island, on the

mainland.
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Following are analyses of two samples

of gypsum, made by Mr. A. G. Burrows,

Provincial Assayer, Belleville. They are

from the upper "beds of the Moose river,

and represent respectively the pure

white eaccharoidal gypsum, and the light

brownish crystalline variety.

Sample Sample
No. l.

Water 21.35 21.01

None. Trace.

Ferric oxide and Alumina Trace. Trace.

70 None.
Sulphuric acid, -<>

3

Shales and Clays

Dr. Robert Bell remarks in the Report
of the Geological Survey of Canada for

1877-76 . On the Abitibi River, which
was explored by one of my assistants

in connection with the work of the

season, bituminous limestones and car-

bonaceous shales were found, belonging
to the Devonian formation, and which
have a strong resemblance to the pe-

troleum-bearing strata of the same
age in the Athabasca-Mackenzie valley.

These rocks occur all along the Abitibi

between twenty-nine and thirty-nine

miles from its mouth, and in one place

the limestone contains a little free

petroleum."

While in the Moose River Basin this

summer these carbonaceous shales,

spoken of by Dr. Bell, were investi-

gated by Dr. Parks and myself, but
we were unable to find anything in-

duative of petroleum. There is a
faint odor resembling that of petro-

leum on breaking a fresh piece of

shale, and a rather frequent appear-
and of a "bluish-red scum on the sur-

face of standing pools, which is com-
monly supposed to be due to petroleum,
but which is much more probably due
to the oxidation of iron pyrites, the
odor being that of sulphurous acid,

and the scum hydrous iron oxide.

The shales are however interesting

in that they are the Devonian equiva-

lents of the carbonaceous clays of the

initer-glaeial period. They consist of

soft, dark-gray, often rusty and some-
times carbonaceous shales, interstrati-

fied with light gray green shales, also

occasionally rusty.

In general the rocks show both
cleavage and bedding, which are

usually parallel, and dip at low
angles to the horizon ; but in some
places there are pronounced local

variations from horizontally, and
the shales at times are much deform-

ed and shattered. These more mark-
ed irregularities are often apparently
due to ice pressure during
Glacial age. The shales, fine in

grain and remarkably uniform in

texture, show main joints running in

a southeasterly direction, besides irre-

gular, circular and conchoidal joint-

ing. The shales in weathering break
down, and form soft, plastic dark and
light-gray clays, which are indisting-

uishable from those of glacial origin.

They first appear on the shore of

the Abitibi at the foot of the Long
rapid, and outcrop at frequent inter-

vals for about four miles. The most
prominent exposure is that which ap-

pears on the eastern shore, just above
the head of Plum Pudding island, and
which continues along the river as a

series of high cliffs for rather over

half a mile. These have a maximum
height of thirty-seven feet, of which
the lower twelve feet above the water
are composed of soft grayish shales

with lenticular, orbicular, calcareous

concretions, and the upper twenty-five

feet are of black and rusty carbonace-

ous shales. The beds dip up stream
and inland at an angle of twenty-five

degrees. The river at this point

probably runs on the eroded crest of

a low anticline.

The great clay banks which appear
so prominently in the coastal plain re-

gion may contain numerous deposits of

clay suitable for making fire bricks,

pottery and possibly even china.

Doubtless, also, the sands with which
they occur may be of economic value

in the manufacture of glass.

The chief requisite for a fire clay

is, I believe, that it should contain as

small an amount of fusible material as

possible—the less the better, and four

per cent, is about the limit.

Beneath the lignite on the Abitibi,

Soweska and elsewhere occurs a beau-

tiful, fine plastic clay, generally light

gray-green in color, but sometimes
stained dark brown, or almost black,

by carbonaceous material. These clays

are uniform in texture, paint-like in

appearance, and are free apparently
from sand and grit. They occur

widely spread, but are best shown at

the deposit of lignite on the Black-

smith Rapids flOl." 1 had thought that

these clays misrht be used for fire clay,

if not for pottery, but apparently they

contain too much fusible material for

the former, and are in reality better

suited for the latter purpose. Pot-

ter's clay is a fusible variety, usually

containing some oxide of iron and car-

bonate of lime; the latter ingredients

(10) See Borron's Report on the Basin
of the Moose River, 1S90, o. 72.
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causing it to effervesce slightly with
acidj and the former giving it. after
burning, a red or yellow color. It will

be interesting to compare the analyses
of several clays from the Moose Basin
with those used at large pottery es-

tablishments at various points.

quartz -and mixed with pure white
kaolin.

The analysis of clay from the Wabis-
kagami is thai of a representative
sample—a mixture really of the pur
white clay with the ocherous material
and with the white quartz -and. It

Locality.







Gypsum cliffs, Moose rivei

Devonian shales etc. below Sextaul portage, Abitibi river.





Near view lignite, Soweska river.

Ihe upper Soweska river.





Lignite on Soweska river, showing test pit in seam.
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Deposits of Lignite

Lignite, or brown coal, may be des

cribed as a fuel about ball way in tbe

state of carbonization, between peat on

the one hand and bituminous coal on

the other. The term is a loose one,

and includes materials of wide diver-

gence in chemical composition, in tex-

ture, and even in mode of occurrence,

rhe "braun kohl" of Saxony and Bran-

denburg is BO soft that it i- dug in the

fiehls with spades, and piled in greal

stacks to dry, when it is said to form a

valuable fuel. On the other hand, the

lignites of the western states and those

of Alberta and Manitoba are generally

black in color, comparatively highly car-

bonized, and so much consolidated that

they have to be broken with a pick. The
lignites of tin- Moose Basin arc consid-

ering their recent age, in a remark-
ably advanced state of carbonization.

Soi >f them may be compared with

the tertiary lignites of the Souris val-

ley. Manitoba and of Lethbridge, Al-

berta, but "others art typical brown
coals, and resemble the German mater-

ial.

Dr. Robert Bell was the first to ae-

scribe the occurrence of lignite in north-

ern Ontario (16), but his investigations
were limited to Coal Brook and the Mis-

Banabie river. Mr. Borron carried on ex-

plorations for lignite in 1885, but also

chiefly on Coal brook on the Missana-
bie (17). Jr. Parks mentions the occur-

rence of liimite on the Abitibi river at
'' icksmdth rapid

A3 already mentioned, the lignites of

northern Ontario are of Glacial ape.
occurring in stratified beds of clay-shales.

. measures, as these inter-Gla-

cial beds may be called, occur extensive-
ly throughout the whole region. Their
distribution has been eiven in the gen-
eral discussion. They by no means
always carry beds of lipmite. but in gen-

eral they arc always more or less car-

bonaceous. It i- noteworthy that the

localities at which the prea'test thick-
ness -t inter-Glacial clay- occur are the
most barren of li<rnite. On the Wabis-
kagami, for instance, where the coal

measures are well exposed for miles
alone the course of the stream, prac-

tically no lignite beds are visible, al-

though many very thin seams are in-

terstratified with the hard, very evenly
bedded clays. On the Netitogami river,

just above the Kiashko river, thick beds
of black clay shales, very regularly dis-

posed, rise from the river with almost
cliff-like precipitance. From a distance

(16) Rep. Geo. Sur. Can. lST.'-TT.
(17) Report on the Basin of the Moose

River, p. 62.

(18) Rep. Bur. Mines. Vol. 8, p. 188.

11 M

the bed- look as I chiefly of

lignite, but investigation showed the
color was due not to thick strata of this

material, but to a great many very

thin seams of a rather peaty lignite in-

tercalated witli the thicker beds of clay
and arenaceous -hale-. The Glacial
age of the coal measures was determin-

ed at numerous point- by tin currence
of boulder clay containing striated peb-

ble- both above and below them. I

-

i- very probable that the lignite beds
are not all of the same period, ami that

they belong more correctly to several

rather than t te inter-titaciaJ period,

but I know of no direct evidence in

favor of this hypothesis. There i- a

great difference in the state of carljon-

isation of the beds, but this i- due ap-

parentl] ii": so much to difference in

age as to the amount of deformation
which the beds have undergone. When
undisturbed they retain a distinct peaty
character, but where folded they are

often highly carbonized. It is impos-
sible to connect with each other the

isolated and often widely separated coal

-cam- of t!ie inter-Glacial coal meas
In general there is ;i marked similarity
in their mode of occurrence and in the
beds which overlie and underlie them.

Beds on the Missanabie

Owing to the high water on our way
down the Missanabie, we were unable to
examine the deposit of lignite on Goal
creek, and I had not time to return to

it later in the season. However, as the
occurrence had been carefully studied by
Mr. Borron, ami described by bim,l 19) I

did not think its investigation a- import-
ant as that of the several little-known
deposits occurring elsewhere.

A small deposit of lignite occurs on
the Missanabie on the southeast side,

some nineteen miles below Coal b

and about two miles and three-quarters
above Cedar island. The seam is ex-

posed in a steep bank of till, which
rises from the river at an anule of sixty-

five degrees for the first 100 feet, and
at a much flatter angle for 40 or 50

feet more. The vertical height of the

hill is about 75 feet above the summer
water level. The bed has a maximum
thickness of thirty-four inches, of which
the upper eighteen inches is impure and
mixed with clay, and the lower sixteen

inches of fair quality and quite uniform
in texture, being made up chiefly of

slightly carbonized moss, sticks and
rushes. The bed is traceable for

only a few yards, where it either thins

out or is lost in the heavy talus from
the bank above. It is underlain in des-

<19» Report on the Basin of the Moose
River, p. 65.
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cending order by one foot of stratified

6andy clay, ten feet of unassorted

sand and small pebbles, thirty fee

of sand merging into yellowish boulder

clay, thirteen feet of sand with num-

erous small pebbles, sixteen inches

of stratified fine-grained yellowish clay,

seven feet of mixed sand and bould-

er clay, and thirteen feet or more

of a hard dense clay conglomerate, con-

taining numerous quartz grains and peb-

bles. Above the lignite lies about

thirty-five feet of boulder clay and blue

clay merging probably upward into post-

glacial marine strata.

Another small seam of lignite is

visible on the southern bank of the

river, almost opposite the mouth of a

large stream which enters the Missa-

nabie about one -half mile below the

mouth of the Soweska. This bed is

traceable for at least 600 feet, though it

is often obscured by heavy talus of clay

and boulder clay, and its termination to

east and west is completely hidden. The

vegetable nature of this lignite is very

apparent, and it may more correctly be

called a peat. The seam, which has

a maximum thickness of about throe

feet six inches, is made up of thick

laminae of moss and sticks divided by
thin layers of silt. This is evidently the

same lignite bed as already described by
Dr. Robert Bell, who gives the follow-

ing section (20) : 'Tmmediately beneath
the lignite is a layer one foot thick of

irregularly mingled clay and spots of

impure lignite. Next below this are

forty feet of unstratified drift, full of

small pebbles, under which are a few
feet of stratified sand and gravel. Rest-

ing upon the lignite are five

feet of hard, lead-colored clay

with seams and spots of a yellow-

color, and layers of red gray, drab

and buff. Above all, and forming the

top of the bank sixty feet high, are ten

feet of hard, drab clay, with striated

pebbles and small boulders, and holding

rather large valves of Saxicava rugosa.

Macoma calcarea (Tellina proxima), and
Mya truncata."

During the wet spring weather on the

Missanabie, streams of soft, sticky clay

are continually flowing from the wet
upper beds of glacial clays, undermining
the more consolidated post-glacial, and
causing it to break away. The lignite

bed just described, and its enclosing

stratum, were with difficulty studied,

owing to the great amount of this

material which covers it, and it is quite

probable that the seam which I saw may
be only the inland continuation of that

seen by Dr. Bell, much having been re-

moved by erosion.

(20) Rep. Geo. Sur. Can., 1877, p. 4C.

Traces of shaly lignite appear on the

southern bank of the stream at a few

feet above the summer water level,

about four miles below the last describ-

ed seam or at about six miles above the

mouth of the Opazatika. The appearance

is unimportant, the lignite consisting of

mere podlike lenses in the stratified

clays.

The lignite which outcrops just below

Big rapids on the Missanabie on the

northwestern bank of the stream shows

up at intervals for 350 feet. It appears

at nine feet above the summer level of

the river, and at eighteen feet below

the level of the bank above. The lig-

nite itself, though often imperfectly

mineralized, is nevertheless of good qual-

ity, and consists almost entirely of some-

what carbonized wood. It is not in a

true seam, but is instead a bed of lig-

nite fragments and sand, probably re-as-

sorted material broken up by the last

glacier and worked over by the action of

post-glacial waves. In my examina-

tion I found no point at which the thick-

ness of the bed exceeded one foot,

though Mr. Borron intimates a greater

thickness and possibly the thickest part

has been removed by the decay of the

bank (21). The lignite is overlaid by
gravel and sand, and underlaid first by
a thin stratum of sand, and then by
hard clay conglomerate.
The pieces of lignite are often large,

but when exposed to the air, they tend
to break up into smaller bits. How-
ever, when obtained even a short dis-

tance away from the outcrop, the lignite

is apparently more adhesive, and can be
kept for weeks (22) without falling to

pieces. It breaks with a conchoidal
fracture, the fresh surface showing the
compact texture and rather brilliant

lustre of jet. The analysis of lignite

from the Big rapid shows it to be of

good quality. It is unfortunate that it

should occur in such small quantity.

Peaty lignite occurs in the interglacial

beds already mentioned as overlying the
gypsum of the Moose river. Tne qual-

ity is fair, but in quantity these are
mere pockets.

On the Opazatika

Several seams of impure lignite oc-

cur on the lower Opazatika River, the
most important being at two and a half
miles, at three miles, and at three miles
and three-quarters above the mouth.
The lowest outcrop shows two small
seams in a bank of stratified clay and
boulder clav about twenty feet in

(21) See Borron's Report on the Moose
River Basin, 1890, p. 63.

(22) A sample was kept for five months
intact, at the end of which it suddenlv
broke up and fell apart.
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height on the western side of the river.

The seams are about three feet apart.

The lowest is of fairly pure but very;

mossy lignite. The scam is only a few

inches thick, and is overlaid and under-

laid by blue clay. The upper seam is

an exceedingly compact argillaceous

brown lignite, also narrow and unim-

portant.

The second bed on the western side

of the river shows lignite of rather

better quality than the first. It is

composed chiefly of moss and rushes.

not much carbonized, which break off

in long strips sixteen inches long. The
seam is some nine inches thick, and is

traceable for 225 feet along the bank,

and reappears again about one hundred

yards still farther up stream.

The third outcrop shows a lignite bed

about twelve inches thick, of rather

poor quality, underlaid by blue clay and
overlain by' rusty clay and sand. The

seam extends along the bank for about

300 feet. All the lignite beds on the

Opazatika and Missanabie lie practically

horizontally, the small departures from

this attitude being scarcely observable.

The Soweska Seams

The Soweska river shows the greatest

amount of lignite outcropping along its

hanks of any of the streams so far ex-

amined in the Moose Basin, there being

eight distinct points at which it occurs

within a distance of four miles. Of

these the lower three are practically one

seam; while the other five, although

they may be one seam, are so widely

separated from each other that, they

cannot be so connected. The scam lowest

down the river starts about three miles

from the Missanabie in a straight line,

or some five miles following the bends
of the river. In was at this point, Ells'

bend, that most of our work was done.

The seam first appears on the left or

northern bank of the stream., at the

point where the bank rises from the low
level of the flood plain to that of ihe

elevated plain above, and is continuous

all around the convex side of Ells' bend.

a distance of about 1.000 feet east and
west, and rather over 000 feet north

and south. The seam does not appear
on the concave side of the stream, this

being a low flood plain below its level.

In the next bend the second appear-

ance of the lignite shows up on the op-

posite or right hand side of the river,

the concave side being a flood plain

which cuts off the southward continua-

tion of the first appearance. This sec-

ond showing of lignite is traceable for

650 feet along the bank, when it is cut

off, owing to the sloping of the bank,

but reappears some 700 feet farther

south, where cut banks again are visible

on the right hand side of the stream.
This third outcrop of lignite is visible

for but 250 feet, when it is buried be-

neath a heavy talus of clay and sand.

These three appearances of lignite all

belong apparently to one and the same
seam, which has thus a total north and
south extension of at least three-quar-
ters of a mile, and a minimum width
east and west of one-quarter of a mile,

as shown partly by the exposures along
the bends of the river, and partly by
the records of holes drilled with a long
articulated auger in the interior away
from the bank of the stream.

There is a great irregularity in the
thickness of the seam. It has a maxi-
mum of about five feet, averages over
three feet, and thins out almost to

zero at the northern end of the seam
ai the third appearance. Where it first

shows up in the northeast of Ells' bend,
it has a thickness of three feet nine
inches, and is composed of brownish
and blackish layers of rather argilla-

ceous material. The seam is about
forty feet above the summer water
level, is overlaid by boulder clay and
post-glacial stratified beds, and under-
laid by hard blue clay merging into
dense clay conglomerate.

One hundred and eighty-five feet far-

ther west, the seam lies 38 feet up the
bank, and has increased to four feet

two inches in thickness, but much of

it is still argillaceous (opposite 11 on
diagram). Two hundred and fifty

feet beyond (or fifty feet west of 9),

the seam has diminished to two feet

three inches in thickness of which quite

one foot is of good quality and the rest

is fair. Two hundred feet more to
the west (opposite 7 on the diagram)
the lignite is four feet two inches

thick, of which three feet five inches

is of good quality. Two hundred feet

still farther westward is a three-foot

outcrop of splendid lignite (opposite

5). Three hundred and seventy-five

feet to the south of the last, the out-

crop is about five feet thick, composed
as follows :

1 ft. in. Poor, argillaceous lignit .

6 in. Superior lignite.

2 ft. Argillaceous lignite.

1 ft. Good lignite.

2 in. Argillaceous lisjnite.

At this point the lignite is overlaid

by a few inches of stratified grayish

clay, above which lies twenty-five feet

of yellowish, weathering blue clay with
occasional pebbles, some of which are

striated. This is surmounted by four

feet of post-glacial argillaceous sand
containing numerous marine shells. "Be-

neath the lignite lie 38 feet of blue

clay with numerous boulders, merging
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in depth to a hard arenaceous clay con-

glomerate grit.

Near the point where the seam dis-

appears beneath the sloping bank on

the south side of Ells' bend, it has a

thickness of three feet four inches

measured from above as follows :

.9 ft. Argillaceous lignite.

.4 ft. Blue clay.

.3 ft. Fair lignite.

1.8 ft. Rather argillaceous lignite.

Where the lignite bed reappears at

the second place of occurrence on the

other side of the river, it has diminish-

ed in thickness to a little over two
feet, the seam occurring in a high,

steep bank forty feet above the level

of the river, underlaid by yellow wea-
thering arenaceous clay with pebbles,

and the clay conglomerate. It is

overlaid by fourteen feet of clay con-

taining few boulders, and four feet of

post-glacial marl-like silt. The seam,
which is about half of good lignite and
half of argillaceous material, retains

the average width of somewhat less

than two feet throughout its outcrop.

It is of the same quality and thick-

ness as at the third point of appear-

ance on the next bend above.

When we reached Ells' bend the

seam was by no means exposed all

along the out face of the bank; in fact,

in comparatively few places did it out-

crop prominently, and was for the
most part hidden by talus. However,
we proved its continuity by cuts in

the bank, made at frequent intervals.

To make certain of the extension of

the seam inland, five bore-holes were
sunk by an articulated auger (as shown
on the accompanying map)

.

As the most inland of the holes

passed through an increasing rather
than diminishing thickness of coal, at

a point four hundred feet from the
edge of the bank, 1 considered it un-
necessary to continue investigations
further.

Drilling at Ells' Bend

In drilling we were much inconveni-
enced by the quicksand nature of the
stratum at the bottom of the post-glac-

ial silt, etc., which filled into the narrow
drill holes as fast as the auger could
be removed, and we found it necessary
to put a hole three feet wide down
from the surface to the top of the boul-

der clay, the edges of which were sur-

rounded by timbers kept in place by
nails and willow hoops. Another in-

convenience was the occurrence of the
small pebbles in the clay overlying the

lignite, which were continually stick-

ing in the auger and stopping its pro-

gress. In fact, in several holes we

were obliged to desist for this reason,

and we were never able to drill in the

hard, boulder-tilled stratum beneath the

lignite. We found it unnecessary to

erect triangles to haul out the auger,

the high aspens growing along the

bank of the Soweska making an ex-

cellent substitute.

The quality of the Ells' bend lignite

is for the most part fairly good. It

is not very highly carbonized, but it is

very much better as a fuel than its

analysis or even appearance would war-
rant. While we were camped on the
Soweska we used it almost entirely as
fuel, and it proved most satisfactory.

When taken from the seam in large

pieces, it is almost black and of a dull,

earthy aspect, this appearance being
due to the large quantity of free water
which it contains. When dried,

though it adheres well and does not
break apart, it is much lighter in color

and less coal-like in aspect. Even when
put into the fire wet, it burned easily,

emitting a strong bituminous smell, and
left apparently a comparatively small
amount of ash. Even the argilla-

ceous varieties burned freely, though
of course with a proportionately larg-

er quantity of ash.

It is my opinion that the relatively
high percentage of ash in much of the
Soweska lignite is within certain limi-

tations not so serious a detriment to

its value as it would be in the case
of other coals containing a greater
amount of fixed carbon. It has been
observed that the lignites with a very
small proportion of ash, as at the
Big rapids of the Missanabie. exhibit a

tendency to crumble, while the Sowes-
ka lignites with a much higher per-
centage of ash retain their coherency,
and apparently burn quite as well.

The lignite of Ells' bend is almost
entirely formed from moss, though at
a few points along the seam many
small sticks occur between the layers.

These sticks are but slightly carbonized,
though squeezed almost flat parallel to

the bedding planes. The lignites lie

practically in undisturbed horizontal
positions; though there may be a very
slight dip down stream.

It is hardly probable that the lignite

of the Soweska is worth transporting
to distant markets in southern Ontario,
but there is no doubt that it will be
eminently valuable as a fuel for the
people who will undoubtedly inhabit the
fertile valleys of the rivers which form
the Moose Basin.

The fourth point where the lignite

ocurs on the Soweska lies almost two
miles and a quarter southwest of Ells'

bend. The seam outcrops for about 240
feet in a bank some 60 feet his^h. The
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maximum thickness is about two feet

five indies. The quality is for the most,
part poor, being decidedly argillaceous.

The bed i> overlain in ascending order

by six feet of sand, over ten feet of

boulder clay, and eleven feet of stra-

tified marl which is decidedly consoli-

dated and -tand- out in an overhang-

ing cliff above the bank below. Beneath

the lignite lies the usual clay conglo-

merate.

The fifth point of occurrence of lig-

nite is rather over a mile west of the

last described. Here a -earn, mostly of

good lignite, but with some decidedly

argillaceous material appears for a little

over 300 feet. The seam, which has a

thickness of two feet six inches, is over-

lain by a boulder clay and marl-like

silt, and underlain by yellow, weather-

ing sand.

Numbers -ix i> probably a continua-

tion of number five. It appears on the

opposite side of the river in

the next bend of the stream
above. The bed which varies in

thickness from three feet three in-

ches to four feet two inches, is expos-

ed about half-way up a bank sixty feet

high, at intervals for 125 feet, being

lost at either end in a talus of thick,

soft, aqueous clay which rendered in-

vestigation both dangerous and difficult.

The lignite i- very impure, being mixed
with sand, clay and gravel. It is over-

lain by unassorted clay and by stratified

silt, and underlain by three to fivp feet

of stratified soft, sandy grit, bearing

striated boulders, beneath which is the

widespread hard clay conglomerate.

Number seven i- brokenly continuous
for 670 feet: and where it first appears
is exposed about half-way up a bank 55
feet high. It varies in thickness from
three feet to over five feet.

Almost half-way along its course, where
it has a thickness of five feet, two
inches—the upper two feet being good
lignite, and the lower three feet two in-

ches sand mixed—it is overlain by 15
feet or more of boulder clay, and 10

feet or less of post-glacial stratified silt.

containing numerous shells. Beneath
the lignite lies two feet of stratified

sand with thin layers of lignite, follow-
ed by hard clay conglomerate. Y\"here
the lignite is cut off to the west by the
slope of the bank, it is directly overlain
by reas>orted silt. At this point
the following section was made, meas-
uring from the top of the bank :

ft. to 7 ft. Marl-like silt.

7 ft. to 10 ft. Lignite, more or less im-
pure.

10 ft. to 14 ft. 6 in. Bedded sand with
a littb? qpravel becoming coarser.

14 ft. 6 in. to 17 ft. 6 in. Rusty, fine

gravel, coarser in descent.

17 ft. in. to 20 ft. 9 in.Fine-grained

sand.

21 ft. to 25 ft. Gravel, talus-covered.

25 ft. to 37 ft. Clay conglomerate,
talus-covered.

The sands underlying the lignite are

often exceedingly rusty, and at one
point a layer some two inches thick is

so much so that it might almost be
termed an iron ore.

A short distance above number seven
on the opposite side of the river, num-
ber eight appears. It is a narrow
seam, only eight inches thick, of very
woody lignite, some fifteen feet above
the summer water level. It does not
increase in thickness, and runs out with-

in 300 feet.

It is quite probable that when further
exploration has been carried out along
the Soweska, lignite will be found at

many more points than shown by my
map. as it was quite impossible to exam-
ine all the banks in a detailed way, and
much lignite may be concealed beneath
the heavy coating oftalus which covers all

but the steepest banks. At present the

widespread occurrence of the lignite, in

decided seams continuous for com-
paratively long distances, is a very en-

couraging feature, even if in places the

quality is disappointing.

On the Kwataboahegan

The deposits of argillaceous lignite on
the Kwataboahegan River were examin-
ed by Dr. Parks, who reported nothing
of economic value. The lowermost de-

posit occurs on the north bank some fiO

miles above the mouth of the river. The
seam, which has a maximum width of

two feet six inches, outcrops almost con-

tinuously along the edge of the river for

450 feet in a bank 40 feet high. Though
compact and hard, it is never pure, and
is for the most part mixed with clay.

Above it lies above 25 feet of hard, blue
clay, surmounted by six feet of shell-

bearing post-glacial material. Below
the seam is a hard stony clay, contain-

ing many shells. This is of great
scientific interest, as it is the only point
in the Moose Basin where interglacial

shells are known to occur.

About half a mile above this point on
the opposite side of the river, appears a
lignite bed which is probably a continu-
ation of the one just described. The
whole is argillaceous, and the upper part
i- mixed with blue clay. It is over-
lain by bluish clay, and underlain by
hard, stony gray clay. For a mile and
a half up the river from this second ex-

posure, or for about two miles from the
foot of the first outcrop of lignite,

traces of eOO.l pre observable as narrow



1903 Moose River Basin J 6<>

black streaks on the face of cul banks.

in.--,- streaks appear to occupy a fair-

ly decided position in the bank, though
iii places it is evident that the mat ei ial

which they contain has been reassorted.

There is no doubt that a discontinuous

bed of impure lignite exists at this hori-

Eon with a slight dip down Btream, being

about three feet above the level of the

river at the northwestern point of ex-

posure and only a few inches above at

it- lowest appearance.

About one mile above this first series

of exposures, traces of lignite again

show up along the river bank, and are

\ isible at intervals for some tun miles.

The Beams are never continuous, i>ut are

apparently mere broken lenses and
scattered bits of 1 i lt n i t <

- interstratified

with blue clay and hard-pan. Dr. Parks
thinks these may represent the rem-
nants of the westward continuation of

the lir-t series of seams described. He
considers that the blue clay above the
lignite, and the gray day beneath it, are
more or less constant, the lignite being
slightly unconformable with the latter.

while in places the lower levels of the

blue clay are interstratified with
the lignite. This condition is iden-

tical with what was observed on
the Soweska. The blue clay is in

places replaced in part by -and. and
merges upwards Into gray boulder clay.

The blue clay varies in thickness from
a few incites to twenty or thirty feet,

while the may clay in -one- places reaches
a thickness of fifty feet, forming the
conspicuous element in the clay banks
of the region. The ligrfite itself is both
arenaceous and argillaceous. It eon
Btflts of thin layers of indurated moss,
with partings of clay or -and. Tt burn-
ed with considerable difficulty in the

camp fire, leaving a large residuum of

clav or sand.

On the Abitibi

Inter-Glacial coal measures are ex-

posed at intervals all along the Abitibi

from the top of the Long rapids to the
mouth of Big Cedar creek, but in com-
paratively few places are these at nil

likely to be productive of coal. Drill-

ing- operations were conducted at four
points— first, at a point about three-

quarters of a mile below Little Cedar
creek; second, on both side< of the

Abitibi at the Blacksmith rapid: thirdly,

just at the foot of the Loner rapids;

and fourth, at a point about one mile

and a quarter above the foot of tin-

Long rapids; and at only one of these
points, viz.. at the Blacksmith rapid,

can our operations be said to have met
with su- js,

At three-quarters of a mile below Lit-

tle Cedar creek, the work was started.

Though true ligriite i- not exposed in

the shore at tin- point, still, a- tie

considerable thickness of more ,,i

lignitic clay, it was thought that lig-

nite mighlt lie beneath the surface inthe
interior, and accordingly Dr. Parks, who
conducted the drilling operation- on the

Abitibi. decided to put down a few

holes away from the river bank here.

live Inde- in all were -nnk. and though
several passed through stratified ligniti-;

clay The hope that true lignite would

be found wa- not realized. The 1 i^r

nitic clay i- apparently interstratified

with a tine blue day which underlies

gray boulder clay. In places it ies

horizontally, but again i- deformed,

probably either by ice pressure or by

subsequent landslips.

East Side Blacksmith Rapid

Lignite appears on both Bides of the

Abitibi river at the Blacksmith rapid.

A prominent outcrop occurs on th

bank about one-quarter of a mile below

the fool of the rapid, and at about three

feet above the water and twelve feel

back from it. At this point along the

shore the lignite ha- a longitudinal ex-

tension of only twenty-two feet ten

inches, though the thickness of the bed

is ten feel seven inclie-. It is not cor-

rectly speaking, a pocket, but i- a rem-

nant of what was probably once a thick

and extensive bed. most of which Jia->

been removed by Bucceeamg glacial cor-

ra-iou. The original bed of peat, prob

ably very little consolidated, was Bhov-

ed by the advancing ice sheet int.. a

series of close tight fold- which were

afterwards overridden by the ice. much

of the peat -round to powder, and part-

ly, at least, carried away. In what is

left the beds are folded into a steep

anticline, the crest having been trun-

cated: while northward- for 280 feet are

frequent out.-iop- of dark brown boulder

clay containing fragments of lignite.and

colored by the powder which resulted

from it.

The northern limit of the anticlinal

lignite remnant is much thicker than

the opposite limb, the latter bhinning to

;l few feet JU-t beyond the cre-t and

dying out altogether within a very short

distance. The northern limb, which

dip- it lir-t at an angle of seventy or

eighty degrees, gradually approaches

horiz'ontality. and at fifteen feet from

the crest of the anticline has diminished

to two feet in thickness. The strike

of the upturned beddsS. 65deg. F... and I

see no reason why the lignite should not

continue into the interior in that direc-

tion, but i.e shoving differs so markedly
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at different points that all of the seam
may have been removed, or on the other
hand the present extension of the beds
may be much greater The lignite is

overlain at it- outcrop on the river by
three to five feet of consolidated boulder
clay resembling hard pan, filled with
huge cobbles, and this our auger could

never penetrate, so that out of five

drill holes sunk in wide pits with great

difficulty in the interior, none with cer-

tainty even reached the horizon of the

lignite. Above the boulder clay lies

six feet" of post-glacial re-assorted grav-

el and sand. Beneath the lignite is a
hard brownish clay, mixed with a light

pea-green clay. At the crest of the

anticline a deep pit was sunk in the

lignite, and from its bottom a drill hole

carried down in the coal to see how-

deep the tilted beds extended, but after

passing nine feet five inches of lignite,

all our efforts could not force the auger
fm tlicr. so hard was the lignitic ma-
terial.

The thickness of the boulder clay

above the coal is variable, and at 67

feet north from the crest of the anti-

cline of lignite, its upper surface has
descended much lower in the bank than
at the lignite anticline. A section at
tin- ooint showed from the base up
as follows : seven feet of rusty weather-

ing unstratified boulder clay; two feet

interstratified soft and indurated
coarse and fine sandy gravels with some
very rusty layers; two feet eight inches

interstratified thin layers of sand and
rusty, very slightly carbonaceous clay,

(

t

lie latter predominating '), having stra-

tification, with a slight tilt of the

beds inland ; two feet of grayish

rusty weathering hard clay,

becoming darker in descent, and assum-
ing stratification; four feet seven in-

ches marly silt-like material, containing

a few large and manv small boulders,
and a few small shells.

Quality of the Lignite

The quality of the lignite is excellent.

In its small exposure it is remarkably
pure and unmixed with either sand or
clay. It consists in part of moss-formed
material, and in part of trunks and
roots of trees, both of which are as a
rule well carbonized—though in places

the mineralization is not complete in the
centre of the larger trunks. Some of

the roots still retain their original

position with reference to the beds. The
moss-formed lignite is jet black in

color, though its vegetable origin is ap-
parent. The woody lignite is not al-

ways so dark in color as the moss-
formed, but when broken, after a short
exposure to the air, it often shows a
beautiful brilliant lustre. For the most

part the lignite of both kinds is coher-
ent, but part of the mossy material, es-

pecially that around the larger trunks,
which are sometimes six or eight inches
in diameter, is loose, friable, and poorly
consolidated. Small concretions of iron
pyrites are not uncommon in this ^oft

material.
This coal would make a good fuel

for all practical purposes. It burns
freely in the open air, leaving a very
small residue. If it extends inland, as
there is reason to hope, then there will

be a quantity of good coal for the fu-

ture settlers in the region.

West Side Blacksmith Rapid

Prior to the commencement of opera-
tions on the west side of the river at
the Blacksmith rapid, lignite outcrop-
ped only in a few spots along the talus-

covered bank, but abundant test pits

and open cuts showed the existence

of a considerable body of the
coal on this side of the stream. The
lowermost lignite occurring was exposed
by a cut at the foot of the rapids, and
from this point the lignite was found
by frequent open cuts to extend up
stream for 160 feet at least (from open
cut "8" to cut XIX.) A great deal of

lignite in pieces and streaks was shown
by a cut at 100 feet north (from cut

"S")- Southwards (from open cut XIX)
tne boulder clays are barren of any signs

of lignite and quite light-gray in color

for 128.2 feet. Then they become pro-

nouncedly lignitic and a hard, dense, al-

most black clay filled with pebbles and
fragments of lignite, appears along the

river for 176.7 feet, where it passes into

true lignite. The lignite continues for

46 feet 5 inches, when it dips rapidly be-

low the overlying boulder clay, and dis-

appears.

All efforts to drill any distance down
from the surface in the interior were

fruitless. Six holes in all were tried,

but none were successful in reaching

what was supposed to be the level of

the seam. All of these holes had to be

dug out with picks and shovels for a

depth of six or eight feet down to pass

the pebbly alluvium and quicksand of

the Post-Glacial, and this part timber-

ed. Then, when drilling did get start-

ed on the boulder clay, it was always

sure to be stopped by a stone before

any depth had been attained.

On the river bank itself wherever true-

lignite was exposed, we had compara-

tively little trouble in drilling to find

the thickness of the coal, etc.. but in

the boulder clays, especially in the hard

black lignitic clay, it was absolutely im-

possible: in fact,' a short distance below

the surface even the pick made very

little impression on this material. In
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working on it. it gave the impression
of having the consistency of hard,
black India rubber. Test pits were
sunk in it at intervals, but with a depth
of a few feet no increase in the quan-
tity of lignite was observed.

The thickness of lignite at various
points is interesting. At a point two
ieet from the water's edge on open-cut
.S.1V.. a bore hole showed a thickness
of three feet of coal, underlain by a
grayish, smooth, plastic clay. At 21 feet

from the water the thickness of lignite

in the same open-cut is nine feet. At
this point the lignite lies o feet be-

low the brink of the bank, at the wat-
er's edge 15 feet felow and at 34 feet

4 inches in from the water, at 7 feet

below the top of the bank: so that there
must be a sharp rise in the upper sur-

face of the coal from the water to the
first drill hole and then a gradual slope
inland. This may represent a thinning
oi the coal seam inland at this par-

ticular point, or it maybe merely a local

corrugation. Very probably much of the
seam close to the river has been re-

moved by fLuviatile erosion.

At the top of open cut XIX a drill

hole was sunk ten feet in lignite con-
taining a very little clay, and at tnis

depth the auger stuck, owing to the
caving in of the walls of the hole. This
hole was sunk at a point ten feet
above the water level, and about 15 feet
back from it. Another was lowered just

in front, at the water level, which tra-

versed ten feet of blue lignitic clay and
then one foot of lignite. On entering
the lignite bed. a liow of water was
tapped which flowed for some weeks
laden with lignite. Beneath the lignite

is a hard boulder clay. It is very
probable that the clay overlying the lig-

nite i- re-assorted alluvium, and not
glacial material.

On the southern exposure of lignite

mi cross-cut XV. which was run N. 60

_ ees W. from tiie river bank, at a
point 31 feet from the water, a drill

bole was sunk which passed through 18

feel of lignite. 10 feet 2 inches being
below the river level. Beneath the lig-

nite lies a somewhat lignitic clay: above
it !» feet 10 inches of sand, silt, etc.,

measured from top of bank down as fol-

lows: 3 feet .-and and silt. 2 feet of

gravel with marine shells, 4 feet 10

inches of boulder clay. Hole XVI,
which was sunk 100 feet inland from
this point, reached with great difficulty

a depth of 16 feet. This passed through
a little lignitic material between 14 and
15 feet, Out did not enter the main nu--
of lignite, if indeed it exists. It is

quite possible that the lignite lies lower
than 16 feet from the surface, as a de-

cided slope inland of the surface of the

lignite is observable at the outer out-
crop. Another drill hole was sunk just
above the water level, at a few feet
back from the river, and right in line

with hole XV. This hole passed through
hrst one foot of loose river gravel, and
then 13 feet of lignite, beneath which
lay the usual tough blue clay. Evident-
ly the lower surface of the lignite

slopes towards the centre of the river
at this point. There is also a gradual
slope of the bottom of the bed to the
south, since a drill hole (XX V ) 14 feel

3 inches south of XV showed 13 feet
inches of coal below the water lev.!.

The quality of coal on tne west sido
of the Abitibi is in general inferior to
that on the opposite side. It consists
of a loose, incoherent, black lignitic

powder, highly carbonized, through
which are scattered with variable fre-

quency angular fragments of woody lig-

uite often six or seven inches long by
three or four inches thick, and as many
wide. The powdered material is chietiy

moss-formed lignite, though part of it

is broken up woody lignite. Apparent-
ly the lignite becomes less friable in

depth. In places there is a little loose
clay mixed with it. especially in the
upper part, and it contains a little iron

pyrites. There is never any stratifica-

tion, and the whole might almost be
spoken of as an uncemented lignite

breccia.

I do not think it prohable that the
two deposits of lignite on the west
side of the river are the opposite
limits of a -yiiciinc. and it scnis
to me much more likely that they are
the remains of a thick seam of lignite

which was first corrugated by the
shoving of the ice, and afterwards
shattered, powdered, and probably de-

posited in holes in the underlying plas-

tic clay. If this is the case the two
deposits are quite distinct and separ-

ate This theory accounts for the in-

equality of its thickness, for the lignitic

boulder clay lying between the two lig-

nite deposits, and also for the extra-

ordinary nature of the lignite itself,

which has the carbonization of superior
lignite with the lack of homogeneity
of peat.

It was most unfortunate that none
of out drill holes penetrated to the
supposed horizon of the lignite in the
interior, to ascertain definitely whether
or not the coal existed. For my own
part I think it does, there being no
apparent reason why a total outcrop of

lignite of over two hundred feet, with
always a considerable thickness and a

maximum at twenty feet, should sudden-
ly die out away from the river bank.
Of course glacial corrasion has been
most unequal and irregular, and it is

possible that all the lignite in the in-
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terior has been removed, but the op-

posite is equally likely to be true. This
can only be proved by the sinking of

numerous shafts to the depth of twen-
ty or thirty feet. At any rate, there

is in situ and in view a considerable
quantity of lignite (at least 1,600 tons),

which is not an unimportant resource

of the region.

.Several drill holes were lowered on
the west bank of the river below the

Long rapids on an extensive outcrop of

carbonaceous clay, in the hope that lig-

nite would be struck in these coal-

bearing measures with depth, but the

hope was not realized.

Other Deposits

About one and one-quarter miles
above the foot of Long rapids, a small
seam of rather argillaceous lignite was
discovered by Dr. Parks on the west
side of the river. The seam lies about 38
feet above the summer river level, and
some 77 feet back from it. It has a
maximum thickness of 3 feet 6 inches,

is overlain by sandy day, and underlain
by interstratified beds of fine sand, fine

bluish clay, and coarse gravelly sand
resting on Devonian shales. The seam is

a mere lens, dying out within a few
feet in either direction. A drill hole
sunk one hundred feet back from the
bank at this point failed to reach the
level of the lignite, owing to the num-
erous boulders in the overlying boulder
clay.

From Indian report I have learned
that considerable lignite outcrops along
the Kesagami river, but I was unable
to visit the locality. It is very prob-
able that when the numerous streams
which enter the Missanabie from the
west, between the Soweska and Kwata-
boahegan, have been explored, a great
deal of lignite will be discovered. These
streams flow through that section of

the country most likely to be product-
ive of coal deposits of economic value.
Of the largest of these streams may
be mentioned the Atagwaigon and Ash,
which could easily be ascended at the
time of high water.

Peat Bogs of Coastal Plain

At first glance the great muskegs of

Northern Ontario, with their almost in-

terminable extent of sphagnum and
their miserable scrub spruces and tam-
aracs, seem absolutely valueless, but as
a matter of fact, thev may before very
long be a really valuable asset. The
moss extends downward into peat, and
there is every stage of carbonization
from that which is still green and grow-
ing to that which, were it not for its

lack of homogeneity, would be called
lignite. The extent of these peat bogs
is enormous. They cover thousands of
squares miles, and in fact clothe prac-
tically the entire region of the coastal
plain, except on the mere borders of
the rivers. No detailed investigations
have been made of the thickness of these
peat bogs, but they vary from a few
inches to probably 25 or 30 feet. On
the smaller rivers, beds of peat are
often seen along the river bank above
the drift. Several were observed on the
Soweska, and on the Kwataboahegan,
where a thickness of from six to ten
feet is commonly exposed.

It is, however, on Kesagami lake that
the most interesting sections of peat
appear. This remarkable body of water
is almost entirely surrounded by beds
of peat, which appear topographically
as low cliffs rising abruptly from the
water front, and often caverned and
pillared in a most grotesque and extra-
ordinary manner. The peat, which has
a maximum thickness of quite twelve
feet, and averages about seven, is under-
lain by hard gray boulder clay, and
overlain by growing sphagnum moss.
Above the underlying clay it is black
in color, and grades upwards through
brown-black to brown, and light-brown.
A great many sticks, branches and
trunks of trees are interstratified, and
these vary with the moss-formed peat
in the state of carbonization, decreas-
ing from the bottom up. The peat is

almost always pure, though along the
face of the cliffs some silt has been
washed by the waves into the less co-

herent portions, and deteriorates the
quality at the outcrop, but of course
this defect is local

On page 175 is a table showing the"
composition of lignites from various
parts of the world, including some from
northern Ontario, also samples of peat
irom ivwataboahegan river and lake

Kesagami.
A specimen of lignite from Moose

river, obtained by Dr. Bell in 1875, an-

alyzed as follows :

Slow Past
coking, coking

Fixed carbon 45.82 44.03
Volatile combustible matter 39.60 41.30
Ash 2.84 2.84
Water 11.74 11.74

Ratio of volatile to fixed
combustible 1:1.16 1:1.06

Climate

The climate of the Moose Basin has
been so often described that I need
hardly mention it here. In general
there is little or no variety north of the
height of land as far as Moose Factory.
The snow usually melts during the last
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two weeks in April, and tho ice leaves

the rivers about the sam< time. Vege-

tation is delayed, and it is the end of

lore the leaves appear on the
deciduous trees. June, July, August;
and the early part of September are

warm, sometimes excessively hot, and
with a plenteous supply of rain. The
latter part of September, October, and
much of November are chilly and rainy.

with occasional flurries of snow, but
with much fine autumn weather. By
the end of November winter has be-

gun, and lasts until the beginning of

April. This season is bright and de-

lightful, and though exceedingly cold,

yet the air is so bracing, especially in

the interior, that I doubt if its

ity is felt as much as in more south-

ern latitude-. Apparently, however,
sons are subject to great variety.

For instance, the summer of 1
'**

» 1 was

ill apple trees and plum
trees which, though they have not borne,
are apparently growing well.

Soil

The soil of the great central interior
on the old land plateau i- excellently
suited lor agriculture. It is a rich clay
loam of great fertility. Where tried for
vegetables, as at New i'ost. it

derfully productive. I have walked for
miles across country, passing over only

- - • ii. i soil. It i- unfortunate
under these circumstances that so
much of tin- E illy the
northern part, -

such singular uniformity of surface
draining, when the country is opened
up, may be ditlicult. Towards the south
of the upland there are not nearly so

Fixed
carbon.

Golden rity. Colo., 96 it.

below surface
Carbon, Wvoming

Diabolo. Cal
Germany

Minerve Land.

" -- .... 20.06
Blacksmith raj.i.l.

•
. _ 2 25.34

Abitibi. Blacksmith rapid. 10.34
Kwataboahegan river 11.39
V. miles above foot of

i'l Aiiitiiii B.17
Peat . Kwataboahegan R.. 13. -V.

Peat. L. Kesagami 14.38

-
31.04

37.15
-

J

-

- -

47.55

-
-

- -

S3

21.91

-

nearly white.

Drill brownish black
Compact ash, brick c..i,. r .

Compact, brilliant, black color
fracture. Powder brownis

- coke.
Woody lignite. Ash greenish yi

: _ Black and fa

Qish yellow.
gnite.

Lsh yellowish,
sh reddish brown.

• ash.

Yellowish ash.

very hot and dry. hardly any rain fall-

ing from the end of .May until the
middle of September, when torrents of
rain deluged the country for the two
following months. Last summer, L903,

was damp and with scarcely any really

hot weather, while the autumn was
partly fine and partly rainy. Light
summer frosts have been known to oc-

cur in the Moose "Basin, but are not

common. All the hardier vegetables

and even Indian corn and tomal
grown at New Post on the Abitibi.

Cereals, with the exception of barley

and oats, have scarcely been tried., but

I see no reason climatically why they

should not thrive as well as around
Sault Ste. Marie. The bishop of* Moos-
oree has in his garden at Moose Fac-

(23) The high ash in the case of th.->

Soweska lignites is probably in part due
to the fact that the specimens for analy-
sis were taken from the outcrop, into

which much impurity had nitrated along
the stratification planes.

many areas of ?wamp; in fact, no more
than one should expect to rind in any
new and unopened region, oi

in southern Ontario prior to the clear

ing of the forest, and the character of

the soil on the whole is much better.

In general, the width of the clay belt

i- about ninety miles where it crosses

the Missanabie, and about sixty miles

on the Abitibi.

It has been mentioned that by far the

greatest part of the coastal plain reg-

ion is covered with muskegs, and is in

its present condition unfit for agricul-

ture; but the alluvial flats of the \ari-

cus rivers which are not flooded in spring,

the numerous islands, and finally -iver

bank strips of land varying in width
from a few yards on the small streams

to one-quarter or one-half a mile along

the large rivers, are quite suited for

farming. It is apparently mainly a

question of drainage. The impervio is

clav substratum does not allow a free
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movement of water in so level a region,

especially as with clay and boulders

packed up along the edge of the bank
there is a slight slope towards the in-

terior rather than towards the river,

especially near the sea. However, I

observed in the southern part of the
plain, where the forests had been re-

cently burned off, and with it the

muskeg moss, that the underlying soil

was laid bare and was in these places

quite or nearly dry, or merely moist,

for miles, and where the moss had been
entirely removed was supporting a rich

growth of wild grass. This was es-

pecially observable on the completely

timber-stripped area on the Opazatika
near Scott's island, and in the land

passed over in a trip made across coun-
try from the foot of the Long rapids

of the Abitibi to the Grand rapid on
the Mattagami. I therefore believe

that much of the land, particularly the

southern part where the sphagnum
growth is light, can by burning, off the
moss be made suitable for farming.

The northern part, with its treeless mus-

kegs and with moss of great depth,

seems a more difficult problem. The
land around the upper Nettogami river

beyond the Pre-Cambrian boundary and
around lake Kesagami itself is no-

where good. Where not peat bog, mus-

keg or tamarac swamp, it is too sandy
or gravelly to be of any value agri-

culturally.

The southern shores of James bay
from Moose Factory to the Ontario-

Quebec boundary line are bordered by
wide plains but slightly elevated above
the level of high tide, covered in sum-
mer with a luxuriant growth of wild

grass and flowers, which at the end
of the season is quite four feet in height.

Formerly the home of hundreds of cari-

bou, it 'would with the opening of the

country become immediately suitable

for the grazing ground of domestic
cattle.

Forest Trees

The forest trees of northern Ontario

are: White spruce (Pieea (24) alba),

Black spruce (Picea (24) nigra),

Balsam (Picea (24) balsamea),
Tamarac (Larix americana), Banksian
pine (Pinus banksiana). Cedar (Thuya
occidentalis) , Aspen poplar (Populus tre-

muloides), White birch Petula papyra-

cea), as well as White pine (Pinus stro-

bus), Red pine (Pinus resinosa), Swamp
elm (Almus americana). and Black ash

(Traxinus sambueifolia) , which are

found sparingly towards the southern
part of the area. Among the common
shrubs may be mentioned several spe-

cies of Falix Mountain maple (Acerpenn-

(24) Abies.

sylvanicum) White alder (Alnus incana),
Green alder (Alnus viridis), Red cherry
(Prunus pennsylvanica), Choke cherry
(Primus virginiana), Mountain ash (Py-
rus americana), Service berry (Amplau-
chier canadensis), Hazel (Corylus mi-
erieana), Juniper (Juniperus communis),
and Hawthorn (Crataegus coccinea), to-

wards the south.

The distribution of these various trees

and shrubs is important, as showing the
capabilities of the region from a cli-

matic standpoint. Some years ago I saw
a tine grove of swamp elm growing on
the Kapuskasing, 70 miles below the
lake of the same name, and this

year 1 observed some on the Skunk
islands of the Missanabie, as well as near
the mouth of the Blue Water river be-

low New Post. White and red pine grow
on the Abitibi as far north as Iroquois
falls, and I saw a lonely white pine down
the Kapuskasing some thirty miles
south of the White Spruce river. These
points may, I think, be said to mark
the northern limit of growth of these
particular species.

In the dry land throughout the coun-
try white spruce, the two poplars, bal

sam, and birch are the principal foresi

trees, and these grow with a luxuriance
and. when allowed, to so healthy a size

that there is no doubt of the good char-

acter of the soil. In the muskegs and
swamp land is a stunted growth of

black spruce and tamarac, though even
on the edge of the muskeg the black
spruce is quite large enough for pulp

wood, while the tamarac in the more
southern swamps of the region, though
now mostly killed by the larch saw-fly,

was once of large size. Cedar grows
commonly along the river edge, and
Banksian pine at the few points where
solid rock is exposed or where the soil

is sandy. The latter is a beautiful tree

which often attains a circumference of

four or five feet. Large cedar occas-

ionally have a circumference of ten feet;

though the soundest specimens and those
of greatest and straightest height are
of much smaller horizontal dimensions.
Spruce has a maximum circumference of

seven feet or a little more. Aspen and'

cottonwood are a little smaller, and
birch seldom if ever exceeds four feet.

Often for miles along the river and
stretching for miles into the interior

in the more southern part wre have this

splendid forest, but in general by far the

greatest part of the country is wooded
with second growth and not by original

forest, from the midst of which stand
out sometimes single individuals and
often large tracts of the forest of by-
gone days. The timber along the Mis-
sanabie and Opazatika is almost en-
tirely of second growth, that along the



Drift in '
. Abitibi river. Lignite in foi

•&5&

. •**¥>
TJff"

i

Pie*-* V3 ;

Opened ligni -
' - -• side Blacksmith rapi<l. Abitibi river.





Grand or Breakneck (alls, Opazatika river.









Indian villagers of laki- Abitrbi.

Black Donald uraphite mine and works,





1903 Moose River Basin 177

Kapuakasing and Ground Hog is better,

while that along the Abitibi 1- the best

of all. add in the upper reaches of this

Btream, the river is bordered foe- miles

by excellent timber. On the

tal plain the timber on the main
Moose and Abitibi is chiefly -econd-

growth, with here and there patches if

good timber, but the Kwataboahegan is

edged foi miles of it- course by a -u

perior forest growth, and the same thing
applies to the Kattawagami. or eastern

branch of the West river.

The Ravages of Fire

It i- unfortunate that so much of the

timber of the north has been destroyed'
by recent fires. During the dry Bum-
mer of 1901, a conflagration swept the
whole country from the Kabinagami *a

far east at the Little Abitihi.and another
even more terrific in its fury devastated
the region southeastward from lake

Kesagami almost as far as Grand Lake
Victoria, on the upper Ottawa. On the

Missanabie from the skunk islands to

the month of the Soweska there is

Bcarcelj a green tree standing, the few
remaining patches standing out as oases
in a desert of blackened rampikes. The
burned area extends on the Opazatika
from below the foot of Skunk Island to

the Opazatika canyon, though fortun-
ately more clumps of green have escaped
the fire. On the Mattagami there is a

clean sweep from the Grand rapids al-

most all the way to the mouth of the
White Spruce river, which joins the Ka-
puskasing about 30 miles above its con-
fluence with the Mattagami. in 1901

before the fire had passed over the coun-
try I journeyed down the Kapuskasing
and Mattagami, and made frequent oibser

rations on the magnificent forest which
then extended alone; both these river-,

and which stretched away in virgin fer-

tility from the liver banks. This sum-
mer an Indian from the White Spruce
told me of the terrible destruction which
the tire had wrought. The force of the
tire had somewhat abated by the time
the Abitibi river was reached, and,
though great stretches of the country
from Xew Post northward have been de
prived of timber, there i- -till much fine

forest along the lower reaches of the
river. T do not know exactly how far
west the tire spread, hut in our trip up
the Wabiskagami our course lay for 30
miles in a more or less westerly direc-
tion, and for that distance we passed
through a wilderness of blackened tier
trunks.

The loss from these forest fires is

enormous. When it is realized that
this one fire devastated an area of
at least 3,000 square miles and destroy-

12 M.

ed as well hundred- of moose, bear, cari-

bou, and innumerable small animal-, it

will be realized in a Blight degree bow
great has been the destruction. Let one
travel for mile-, be it overland or by
wat.-r. through the-.- blackened des-
ert-, without seeing or hearing a living
thin-, let him listen in midsummer to
the sighing of the wind through -

leafless rampikes. and he will realize
the Badness of the Indian lament that
ne must now leave hi, bunting -rounds
and go elsewhere, far to the eastward
or westward, to -eek new spots where
the game yet lives, i waa in Ul0
[T during that terrible fire of 1901, and
1 shall always remember the days we
passed in semi-darkness, hourly expect-
ing to have to take to the wat<
?»ve '"" lives. Fortunateh we were
beyond its path to the east, but othermembers of my party were not so for-
tunate, losing all their clothes and
equipment, and one old Indian died from
the effects It has bee,, said that most
"f these fires have been started by
lightning. Some may have 1 „. butmost of them are ignited not by the In-
dians, although they are unfortun
tar too careless, but by occasional white
tourists who find their way down the
various ,-ivers every year to the Bay
and who do „ot realize the awful dan-
ger of a fire once started in th vat
spruce forests of the north. It ,„av be
suggested that the-e great forest 'tires
have the advantage of destroying the
moss o„ the muskegs and making these
land- lit for agriculture, but the damage
done far outbalances the train in this
way. and it will be amide time to clear
the drier muskegs when the country is
opened Up.

The Mora of the Moose Basin i- not
especially distinctive. It i- that which
prevails from the Gulf of St. Lawrence
to the edge of the prairies of Manitoba,
and many of the commonest Bpecies are
found also in southern Ontario. During
the months of June and July the wide
banks of the streams are turned jnto
veritable gardens with cyprepedrum ju
brum, rosa blanda. lilium tigridum, ane-
mone alba, and many other species, and
until late in September various species
of Bolidago and aster brighten the valley
with color. Many a northern pond is

beautified by its pond lilies and patom-
ngetons. and even the desolation of
the brules is relieved by a marvellous
growth of blue and red fireweed. The
ferns of the north are also beautiful,
and many a narrow valley is for the
short summer turned into a tropical par-
adise by the luxuriance of their foliage.

Osmunda regalia is the commonest and
most showy, but there are many other
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Northern Scenery

The scenery of northern Ontario is

often beautiful, and though occasionally

monotonous and lacking diversity, it is

nevertheless a region well worthy a visit

from lovers of the beautiful. High up

on the upland plain the numerous lakes

with their rough, rocky shores casting

sombre shadows in the dark waters ;

their deep bays; their many tree-girt

islands, separated by narrow channels;

and their long, gravelly points, all re-

mind one of the charms of the Thousand

Islands of the St. Lawrence. Lower
down on the various streams the change

from the long sweep of still water to a

wild dashing rapid, cascade, or fall, is

often charming. The grandest and wild-

est scenery occurs in the last few miles

of the streams on the upland plain at

the point where they descend rapidly

towards the coastal plain. The rapids

passed by Riverside portage on the Mis-

sanabie are a magnificent sight. Here

the river is hemmed in to a width of

a few yards, and dashes with tremen-

dc-us veiocitv between high wall 5 of gn u=s.

Half way down the cascade an extra-

ordinary columnar pillar sixty or sev-

enty feet in height rises from the water,

and around this the water seethes and
boils with terrific force. From time im-

memorial the Indians have known this

strange place as Conjuror's House.

The Breakneck falls, with their

straight drop of 60 feet: the deep, rusty-

walled cauldron below: the beautiful

tree-covered island dividing the falls in

two: and the wild canyon which con-

tinues below the falls make a splendid

bit of scenery. The view from the ridge

along the Abitibi canyon is one long to
be remembered. Two hundred feet be-

low foam in fury (he waters of the

great stream, here dashing: over a ledp-p

in a steep, -harp fall, there sur^ino-

through a whirlpool, or again seething

aeainst one or other side of the dark
cliffs which border it. In the brilliant

sunshine these rocks appear various
shades of srold, purple and red. while in

the sombre shade they seem of

an inky blackness. Lower down the

canyon towards the north where the
precipitous walls in places give way to

more gradual slopes, the dark jrorge is

relieved bv the splendor of the northern
forest, while off to the south the deep
canyon is lost in the tree-covered hills

which stretch away to the horizon.

The lower Moose, with its low mono-
tonous shores, and its many flat bars

and islands, presents nothing especially
attractive to the eye, but there is some-
thing inexpressibly majestic about th-i

great sweeps and bends of a mighty

river, with the banks merging and dis-

appearing in the distance at the sky
line.

Wild Animals

Every year a few sportsmen are at-

tracted to those great, lonely wilds, and
seek rest and quiet from the strenuous
life of our busy southern cities in these

ideal pleasure grounds. In a few years,

more and more will take advantage of

the delightful scenery and good hunting

of the region, and these will be but the

fore-runners of hundreds who will come
in the future, as our urban population
grows.

Moose were exceedingly plentiful dur-

ing the summer. Formerly this giant

of the forest was never seen around
Moose Factory, but this season we saw
several within a few miles of the post.

One was seen by my men near lake

Kesagami, and the Indian who was my
guide told me thai this was the first

he had ever known to visit that part of

the country. Caribou do not seem to
be so abundant, and none were seen
during the summer. Red deer are not un-

common as far north as New Post. Bear
occur commonly, especially in the upper
part of the coastal plain, where they
find excellent food in numerous berries

on the new brules. All fur-bearing ani-

mals apparently are decreasing:, and the

fire of 1001 made terrible inroads into

their numbers. We saw occasional mar-
ten, mink and otter, but not a single

beaver, notwithstanding the fact that
many of our side trips during the sum-
mer were made into unfrequented lakes

and streams admirably suited to be the

home of this interesting1 animal; though
at several points we saw signs of him
in fresh cuttings.

Aboriginal Inhabitants

I am told that the number of Indians
in the Moose basin is rapidly diminish-
ing. This is due in part to the large

annual emigration southward to the
Canadian Pacific railway, and also to

the terrible decimation of the tribe of

late by tuberculosis and measles. The
latter disease swept off quite one-fifth

of the population of Moose Factory dur-

ing the summer of 1902, and this sum-
mer during my short stay in the region
the mortality from tuberculosis was
really tragic. In fact, the present con-

dition of the Moose Indian is most de-

plorable. The Hudson's Bay Company
has much diminished in grandeur of
late, and the chief depot formerly at

Moose has been removed to Charlton
island, so that the Indians who formerly
found work in unloading the ship at
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Moose Factory, and in charging the vari-

- which carried the outfit of

other posts have been deprived of this

employment. .Moreover, man} of the

Scotch servants of the company have
been discharged and have gone to the
railway with their families, so that the
supply of cattle formerly kept at the

ory has been greatly lessened. This
removes another means of livelihood
from the natives—that of cutting fodder

for the cattle. Then again, their nat-

ural means of livelihood is no longer
productive. The supply of fur-bearing

animals in the region is undoubtedly
small, and though moose is increasing,

still this animal is in numbers far too
few to supply the Cree Indians with
meat during the long winter—a lack

which a comparatively large numbi
muskrat, hare, and partridge by no
means fills. Of late it has become more
and more necessary to depend on the
imported provisions of the company, and
without the wherewithal to obtain these

their long winters are passed in a state

of semi-starvatinn. in which condition
they are a ready prey to disease. Many
"f them have taken to living around the

Hudson Bay post at Moose Factory, even
dwelling in houses in winter—a pro-

cedure absolutely fatal to them in that
they do not understand the first prin-

ciples, of ventilation, and the change
from the fresh air that circulates freely

through their wigwams to a hot and
stuffy, dark, dirty room i- disastrous.
\- compared with the well dressed, well-

fed, healthy Ojibways of Lake Abitibl,

New Post, or New Brunswick House,
they are a miserable, squalid, poorly
clad, and sickly people, quite unlike one's

idea of the noble red man. Yet in spite

of their condition they are a charminp,
simple, imaginative, and at times grate-

ful people; and I do think some serious

efforts ought to he made to alleviate

their distressing condition. Though not
by nature specially industrious, -till at
the same time they are not lazy, and
as a rule if they have work to do they
do it to the best of their ability. The
advent of a free trader to Moose Fac-
tory a year ago gave work to most of
them, hut T do not think that it was

mi a kind likely to prove <n lastii

terest to them, and rival trading

not improve the morale of the Indian.

Every effort 1^ being made t>

rate the state of the trees by the liishop

of Moosonee and Mrs. Newhham, but

the path of these benefactors is not an
one, and thej receive little "i no

Bupport from outside. Mrs. Newnham
has herself built a well equip]

small hospital, well cared for b\

Johnson, a deaconess and carefully

trained nurse. When 1 was at Moose
Factory this summer, 1 .-aw Beveral In-

dians leave the hospital cured of their

various complaints, and other- well

taken care of during their last few hours
of life. During the epidemic of m
a year ago the presence of the hospital

with its willing workers
almost the complete annihilation of the
tribe.

The condition of the Ojibway, who oc-

: ally hunts as far north as lake

Kesagami, is infinitely better than that
of his northern Swampy Cree neighbor.
In the first place, he has had less

the evil, and to the Indian deadly, con-

tact with white men. His hunting
grounds are wider and better stocked,

and lie gets a better market for his furs.

On our return journey in the autumn
we fell in with a hand of Ojibwaj -

lake Abitihi; and I was really surprised:

at their opulence. They were well and
neatl od abundantly supplied
with food for the winter. Moreover,
they were apparently an intelligent, self-

reliant, and independent people, in de-

lightful contrast to the importunate
Crees.

It is with pleasure that I acknowledge
my indebtedness for the many courtos-

vtended to me and to my party
during the past summer by the various
officers and servants of the Huds
Bay Company, and by the missionaries
of the Church of England in northern
Ontario. Especially do I wish to thank
the Bishop of Moosonee and Mrs. Newn-
ham, whose kindness to us, as well as

to all strangers who have found their

way to the shores of James Bay,
that far away outpost nf civilization

into a veritable haven of rest.



Devonian Fauna of Kwataboahegan River

By William Arthur Parks

The fossiliferous rocks deposited on
the northern flanks of the great Arch-
aean axis of Ontario occupy a vasl area
to the south ami west of James Baj

.

They reach from t lie bonier of the old
land to the waters of the sea and are
responsible for many of the physio-
graphic feature- of the coastal plain.

To their presence must be ascribed the
character of the Moose river from
Moose Factory almost to the long port-

age, as well 'as for that of all tne
tributaries of the Moose, the Albany
and the other stream- of the coastal
plain. Little has been done to deter
mine the exact horizon of these rocks.
but it seems probable that a fringe of

Silurian deposits lies on the flank of

the upland, at least in places, while the
major portion of the Palaeozoic area is

composed of rocks of an age comparable
with the Upper Helderberg.

The writer has at various time- had
an opportunity to examine the series as
presented on the Abitibi, the Moose, the
French, the Kwataboahegan and other
streams of the Moose system. General-
ly speaking, the assemblage of fossils

at these different points i- practically
similar, but far too little work has been
done to enable us to say that but one
horizon of Devonian rocks is exposed in

the basin of the Moose river. It is in

no wise the purpose of the present
paper to attempt to classify the depos-
its of the Palaeozoic in this region, but
merely to add to the available infor-

mation concerning the -cries ;l s a whole.
More particularly it is desired to de-

scribe the fossils of the Kwataboahegan
river, a tributary entering the Moose
on the north side about 12 miles above
Moose Factory.

The following notes are the result ot

a little desultory collecting while en-

gaged on work in connection with the
recent expedition to investigate the
coal of the Hudson's Bay slope. The
rocks on the Kwataboahegan teem with

fossils and form a rich hunting gnwnd
for the palaeontologist. While it is

thought that the accompanying list is

much more complete than any previous-
ly obtained, it must be admitted that
inn a small percentage of the forms
actually occuning are recorded.

The strata exposed on the Kwata
boahegan present limestones of a yel-

lowish brown color, literally filled Willi

organic remains, mostly in the form of

casts. The general appearance of this

rock is strikingly like that of the
Guelph limestone and dolomite of

southern Ontario. A grayish limestone
is al-o -een. but the stratigraphical re-

lations of the two series remain- to

be worked out. The gray rock is poorer
in the remains of mollusc-, but is far

more prolific in corals and brachiopods
than the soft yellow variety. This lat-

ter rock is much better exposed on the

Kwataboahegan than elsewhere in the

Moose basin, exactly comparable rock-
not being observed by the writer on
either the Abitibi or the French river.

As above stated, the conditions of last

summer's work did not admit of any
attempt to differentiate strata. The
following lists must be regarded there-

fore a- -imply indicative of the gen-

eral fauna of the Devonian as ex-

po-ed on the Kwataboahegan river. It

is to be hoped that at no distant date

an opportunity will arise to carry out

in detail the interesting work of com-
paring the Palaeozoic strata to the

north with those to the south of the

Archaean protaxis.

In the summer of 1002 Mr. \V. J.

Wilson made a small collection of fos-

-il- from the rocks of the Kwataboahe-
gan. a list of which appears in the Re-

port of the Geological Survey of Canada
for 1902. All the species collected by
•Mr. Wilson were observed with the ex-

ception of Gomphoceras beta. Although
from time to time occasional fossils

have been recorded from the Moose

[ISO]
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basin by Dr. Bell and others, so far as

the writer i> aware, the work oi Sir.

Wilson furnishes the only record from
the Kwataboahegan. Gomphocerae
l>«ta i- therefore added to the lw "i

species -ecu la-t Bummer. The uniden-
tified forma of Mr. Wilson's collection

are no! considered.

Anthozoa

Ureal numbers of corals are to l>e

Been in l>< »t Ii x li<- yellow and the gray
limestone, particularly the latter. The
corals, more especially the rugose va

rieties, resist the action of the weather
better than the enclosing rock, and are
therefore found free ulon« the shore of

the stream. The following species were
obtained:

Favosites basaltica, Gold.

Favosites hemispherica, M.-E. and 11.

Pavosites turlbinata, Bill.

Favosites winehelli, Bom.
Favosites gibsoni, -p. nov.

Alveolites squamosum, Bill.

Alveolites vallorum, Meek.?, indet.

S3 ringopora nobilis, Bill.

S3 1 ingopora nobilis, Bill.

Syringopora perelegans, Bill.

Syringopora hisingeri, Bill.

Diphyphyllum, arundinaceum, Bill.

Diphyphyllum simcoense, Bill.

Phillipsaster gigas, I >wen.

Phillipsaster rerneuli, M-E and H.
Aorophvllum oneidaense, Bill, (uouot-

ful).

Streptelasma prolificum, Bill.

Zaphrenti9 gigantea, Lesueur.
( ie|iiiln|ih\ lluin archaici, Bill.

Cyathophyllum exiguum, Bill.

Cyathophyllum halli, M-E ami II.

Cladopora cryptodens, Bill.

A- tar a- possible the revision of the
Canadian corals by Lawrence M. Lambe
was followed in identifying the above
?pecies (1), Rominger's species, Pavo-
sites winehelli, i- however, retained (2).

Favosites gifcsoni

sp. nov.

On the Kwataboahegan river a single

specimen of a remarkable favositoid

coral was obtained for which the above
name is proposed. The corallum form-
an almost circular stock with a ilia-

meter of six centimetres. the speci-

men obtained i- 17 em. long and i- sharp-
ly broken at both ends. In this length
of 17 cm. there is no perceptible taper-
ing of the corallum. so that it is a fair

conclusion that tin- coral attained a con-

(1) Contributions to Canadian Pa'aeon-
tolosrv: Vol IV., Pts. I & II.

(2) Geol. Sur. Michigan, 1873-1876 (IiOw-
er Peninsula^.

siderable length, possibrj several feet.
The corallites arc disposed bo Bymmetri-
<all\ around a central axis thai we are
forced to ascribe an erect positii
the living colony. Whether the coral-
lum branched, a- in most of tin- t\ pe ol

favositoid corals, it is impossible to
Bay

:
the specimen -how- no c\ idence ol

this manner of growth, bul it would be
premature to say that it did not exist.
The corallites arise by intermural gem-
mation at the axis of the colony, and
grow upwards three centimetres, in

which distance they diverge from the
axis three-quarters of a centimetre.
Here they turn abruptly outward-, and
continue to the surface in a direction
strictly at right angles to the central
line of tin' corallum. The corallites are
practically equal in -i/e. the largest be-
ing slightly under a millimetre in dia-
meter. They are strictly polygonal, in

most cases hexagonal, in shape, and are
closely apposed, then, being no trace
of inter-titial tissue. The intermural
pore- occur in the sides of the corallites
and ar«' of comparatively large -i/e. one
quarter of a millimetre in diameter, ami
separated from each other by double
that distance. The large size of the
poic and their considerable frequency
necessarily occasions accidental conflu-
ence across several corallites, s,, that
the weathered surface show- -mall \ eri-

form depressions where this has occurr-
ed. The tabulae are somewhat fiexu-
011s and in many cases incomplete
(squamulae) ; about live occur in the
distance of one millimetre. It will be
-ecu therefore that the irregularity of

the tabulae will be inteio'ied with by
the intermural pore-, giving rise, in ver-

tical sections, to zooidal chambers con-
nected by large channels, which in Borne
case- are ^ft-u to cross 3everal coral-

lites. Septa appear to he entirely ab-
sent.

A most remarkable feature of this

.oral i- the concentric lines of growth,
appearing most distinctly on the cross
fracture which has been Subjected to

weathering. The first of these line- ap-

pears at a distance of one centimetre
from the centre: about ten rings are to

!" -ecu from this point in a similar dis-

tance outward, being more closely crowd-
ed as the periphery is approached. A
photograph of the weathered end i- re-

produced in 1'!. II.. Fig. \1. and a sketch
in PI. VII., Fig. 1. The weathered effect

i- -ecu to arise from the fact tnat the

wall matter is more soluble than the in-

filtered calcite filling the cavities. This
will account for the radial, tube like ap-

pearance. The concentric riiiu ~ arc seen
to owe their original to a differential

weathering in the walls of the coral-

lite-, due to a difference in texture ob-
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taming at the same time in all the cor-

alites of the colony, thus giving rise to

uniform concentric rings. On a polished

surface the resistant portions appear as

clear lines across all the corallites, while

the more readily weathered parts are

represented by alternating milk-white

portions. As' the clear portions with-

stand the action of the weather while

the rest of the wall is disintegrated, it

follows that the unaltered part will ap-

pear as a ring embracing all the coral-

lites and surrounding the axis of the

corallum. The reason for the hardening

of all the corallites at the same level

is no doubt to be sought in the different

activity of the organism in the different

seasons. Thin sections show excellently

this difference in growth; the clear por-

tions appear as such, while the white

part? appear dark under the microscope,

no doubt owing to a less dense struc-

ture and the inclusion of air. Further,

distinct lines of growth can be made
out. It appears that the substance of

the wall of the corallite was deposited

in layers with a greater or less slant

towards the centre'of the tvibe. In sum-

mer the growth was rapid and the slant

steep as shown in the dark parts of the

section, while in winter the growth was
slow and the inclination of the lines of

growth much less pronounced, as shown
in the clear portions of the section.

Strom atoporoidea

The only Favosites that at all re-

sembles this species is F. cariosus, Davis,

figured but not described in the Fossil

Corals of Kentucky. The corallites are

however, much larger and lack the lines

of growth characteristic of our species.

The corallum seems to be smaller, but
without any description of Davis' form
it is impossible, even hazardous, to make
comparisons. (Plate 1.. Figs, l-.i; plate

II. Fig. 2: plate VII.. Figs. 1-2).

This interesting class of organism oc-

curs in great abundance throughout the

region, and in many cases the specimens
are preserved with such perfection as

to render their identification possible.

The determination of species of Stroma-
toporoids is always attended with great

difficulties, first, because it is practi-

cally impossible to obtain all the mat-
erial desirable for the presentation of

the various features: second, because the

preservation is in many cases imperfect;

and third, because the specific differen-

tiation depends on point of minute struc-

ture showing such gradual differences

that it is almost impossible to draw
the dividing line.

In the following notes the writer has
attempted to identify with known spe-

cies as many forms as possible, and to

create new species only where the char-

acters of the specimen are different from

some emphasized point in the descrip-

tion of known species. He is prepared

to admit however that on the one hand
all the species might be considered new,

or on the other hand, by the neglecting

of certain characters they might all be

ascribed to previously described types.

There is little doubt that the surface

character of stromatoporoids alters with
age. Deep sections show that the in-

flection of the laminae into monticules

is acquired in later life. Unless a sur-

face peculiarity is persistent from the

younger to the oldest laminae, it can
have no specific value. Certain surface

characteristics as granulation, etc., may
by thus persistent but mamelons, etc.,

are not. In the lack of any recognized

system in this matter the writer has
preferred to put stress on the minute
differences of structure, but has been
forced to regard surface character when
that character has been used by authors
to define their species.

Syrmgostroma restigouchense

Spencer

A specimen was obtained agreeing in

a general way with Spencer's species

from the Silurian of New Brunswick.
The form of the coenosteum is the same,
and the nature of the surface, with its

astrorhizal markings almost identical.

In vertical section, however, a consid-

erable difference is observable : the pil-

lars are less stout and less uniform in

size, while the concentric elements are
thinner and more sharply defined. On
the whole, however, there is no more
difference than is to be expected in the
same species at a slightly higher hori-

zon.

Syringfostroma aurora

sp. nov.

This species forms an extensive some-
what flexuous coenosteum attaining a
thickness of two inches or possibly more.
The surface is minutely granular and
has well marked astrorhizal system^
about 15 mm. apart. The astrorhizal

canals are distinct but extremely deli-

cate, and the different systems seem to

anastomose. In vertical section the re-

semblance to S. nodulatum is pro-

nounced, but only five vertical pillars

occur in a distance of two mm., while

Nicholson gives six or seven as thus oc-

curring. Further the very points which
distinguish S. nodulatum from S. resti-

gouchense are lacking in S. aurora. In

the latter species there are no mame-
lons which is the chief character of S.
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nodulatum. and the astrorhii

id of being less developed are much
more extensive. Had not Prof. Nichol-

son emphasized these i [Ter-

ence as characteristic of B. nodulatum
there would be no difficulty in consid-

ering the species identical: as it is we
must regard S. nodulatum and S. aurora

as the products of the evolution

_ mchense in two differ-

phical regions. The presence of mame-
lons a character acquired

by ag sections show a

constant increase outward in the bend-

incr of the laminae into these structures.

Plate II.. Fig. 4. and plate III., Figs. 1

and 2.

Svringostroma densum

Nich.

A specimen referabli - species

was collected. Like nearly all the ex-

amples from our region, however, cer-

tain points of difference are observ-
able, more particularly in the nature
of the astrorhizal systems, the centres
of which are 15 nun. apart, while in a
specimen of S. densum in the collection

of Byron F. Walker, T".s,|.. they occur
at a distance of five mm. In our speci-

men the surface is minutely jrranular.
-•-•]y like that of Stromatoporella

turhereulata. Nich. The surface is not
bed by Nicholson, but Bar. YValk-
specimen show- no granulation of

this nature.

Clathrodictyon laxtm
Nich

This specimen conforms very closely to
the description of the type.

Actinostroma moosensis
sp. nov.

This specimen very closely resembles
A. stellulatum, Nich.. but as the Eu-
ropean variety has not hitherto been
reported in America, and as the present

specimen differs in some distinct details,

it i= thought better to establish a new
species.

The coenosteum is apparently mas-
sive and doubtless attains considerable

dimensions, fragments being obtained
several inches in diameter and from one
to two inches thick. The laminae are
distinct, and disposed in concentric lay-

ers from one-fifth to one-sixth of a mil-

limeter apart. Considerable crumpling
is observable in the laminae particularly
where they bend upwards to form the

mamelons. This surface character seems
to be more strongly marked than in A.

stellulatum. as a constant and distinct

mamelons about four mm. apart

the whole surface of the coenosteum as

well as the surface which may be pro-

duced by fission along the laminae. Dis-

tinct astrorhizal systems are pre*

situated from each other a distance of

from 12 to 15 nun. The astrorhizal ca-

nals are well marked, and continue their

course for the most part independent of

the mamelons. The systems
imposed and are easily seen in vertical

section. As our specimen more cl

resembles the second type of the species

\. - i 1 by Nich
in his Monograph, it will be observed
that certain differences occur, as in his

species the mamelons are from five to
six mm. apart and correspond with the

ms. In all the types
stellulatum the maxi-

mum distance apart of the astrorhizae

am. while the present example 12

mm. is the minimum and an extreme
of 20 mm. has been observed.

Further. the astrorhizal systems
are well developed with numerous
and long canals, sufficiently exten-

sive to anastomose despite the consid-

erable distance between the astrorhizal

centres. In vertical section, the laminae
are seen to be very distinct, continuing
their course quite independent of the
vertical pillars. These elements are

about one-fourth of a millimetre apart,

and appear to be of equal strength to

the laminae. As they are much more
slender than in most species of Actino-
stroma. one is inclined, at first si^ht to

think he is dealing with a Clathrodict-

yon. because it is manifestly impossible

to cut a section parallel to more than
a few of the pillars. The round cut

ends of the astrorhizal canals are dis-

tinctly seen in vertical sections. Tan-

gential sections show the ends of the

vertical pillars, and the hexactinellid

structure characteristic of Actinostroma,

and owinsr to the distinct eminences of

the mamelons the section shows con-

centric rin<rs with centres a variable dis-

tance apart. (Plate TTT.. Fi<:s. 3 and 4.)

Throush the kindness of Prof. J. M.
Clark. State Paleontologist, Albany. N.

Y.. the writer was enabled to compare
this specimen with one from Hackberry,
eicrht miles above Rockford. Iowa, lni?
specimen was unnamed, but is essen-

tially similar in external characters to

that under review. He has also had the

privilege of comparing the specimen with
samples of A. stellulatum in the collec-

tion of Byron F. Walker. F.sq.. Toronto.

A small fraprment of what is probably
a variety of the same species was also

obtained. The microscopic structure is

identical, but there are no visible as-

trorhizae and the mamelons are much
closer together.
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Professor Nicholson remarks that Ac-

fcinostroma tyrrelli. Nich., is the repre-

sentative in America of A. stellulatum;

from Lis description it would appear that

the three species are much alike, and

that A. stellulatum occupies, in respect

to the development of mamelons and

astrorhizal systems, a position inter-

mediate Let ween A tyrrelli and A m- »s-

ensis of the northern Palaeozoic areas

of Canada.
Bv comparing the type specimen- of

Stromatopora solidula and S. expansa in

the museum at Albany with our species,

it is seen that the form is that of S. ex-

pansa. while the structure is closer to

S. solidula. An unnamed specimen from

Hackberrv near Rockford. Iowa, which

I take to' be S. expansa. Hall and "Whit-

field, exactly corresponds to the present

species in all external appearances. Sec-

tion-, however, show some striking dif-

ferences. The vertical pillars in A. moo-

sensis are much farther apart and less

continuous through the laminae, it being

almost impossible to prepare a section

in which a pillar can be traced through

more than two interlaminar spaces. The

laminae themselves are somewhat more,

closely apposed in A. expansa.

The two specie*. A. expansa and A.

moosensis, are so much alike in exter-

nal appearance that it has been thought

advisable to reproduce the vertical and

tangential sections of both in order to

compare them under the came condi-

tions. (Plate III.. Figs 3 and 4—Acti-

nostroma moosensis, Kwataboahegan
river. Plate TIT.. Fig-. ."1 and 6—Actino-

stroma exnansa. near Rockwood. [own.

Plate II.. Fig. 3—Actinostroma moosen-

sis).

Clathrodictyon problematicum
sp. nov.

It is with some diffidence that a new
specie? is founded on the specimen about
to be described, as but one fragment is

available and that is almost destitute of

surface characters. The same or a close-

ly related species occurs at Le Roy. X.

Y.. a section of which I was enabled to

compare although the specimen itself

was not available.

The concentric laminae are very ir-

regular in direction, but are quite well

marked and are distant from each other
about a third of a millimetre. The ver-

tical pillars appear in no case to pass
through the laminae, and in vertical

section vary in distance from each other
from a quarter of a millimetre to more
than one millimetre. The pillars do not
seem to arise from inflections of the
laminae, but are quite independent, in

fact the laminae are much more persist-

ent than in typical Clathrodictyon. The

surface appears to be without mamelons
but is slightly undulating and most min-

utely granulated. A-trorhizae were not

observed. In cross section, owing to the

flexuous nature of the laminae, the cut

edges of these structures are observable

as well as occasional round dots repre-

senting the vertical pillars. No infor-

mation is obtainable regarding the gen-

eral shape and mode of growth of the

coenosteum. The mass of the stroma-
toporoid is traversed by caunopore
tubes about two-third- of a millimetre

in diameter, terminating on the surface

two mm. apart. The species is very

closely allied to Stromatopoi ella sel-

wyni. Nich. In vertical section the re-

semblance is exact in the size of the

visicles. the only difference being in the

-lightly le>< inflected nature of the lam-

inae at the points of departure of the

radial pillars. In tangential section how-
ever there is a marked difference, as

none of the perforated tubercules of S.

-elwyni are present to give the circular

cross section figured by Nicholson. An
artificial surface produced by fission in

C. problematicum shows a granulated
surface, but the little tubercules are only

about one-fifth of a millimetre apart,

whereas in S. -elwyni the distance of

separation is one-half millimetre. Fur-

ther the eminences are much larger in

S. -elwyni. and the greater ones are-

perforated, a characteristic not observed
in C. problematicum. The tendency at

the present time is to regard the pre-

sence of caunopore tubes as of no diag-

nostic value.

A- Nicholson regards the perforated

granules to represent the termination*
of the zooidal tubes which he makes the

main means of differentiation of the

genus Stromatoporella, it is apparent
that our species, in which these ele-

ments are entirely lacking cannot be-

long to this genus. The only other

established genu- at all capable of re-

ceiving it is the genus Clathrodictyon,

and it is accordingly placed here but
with the limitation already commented
upon. (Plate IV.. Figs. ."> and 6).

Stromatopora tubulifera

sp nov.

One small fragment only was obtain

ed of the species to which the above
name is provisionally given. The sren-

eral form of the coenosteum seem- to

be of the same nature as Stromatopora
concentrica. No mamelons or surface

indications of astrorhizal systems were
observed. A polished vertical section

suggests Syringostroma densum. Nich.,

but a very close examination sdiows the-
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lack of closelj applied concentric lam
inae and the continuation of minute
clear vertical lines, representing the
zooidal tubes, for a> much as two-thirds
of a millimetre. This condition is never
seen m Syringostroma densum, aor are
tJi>.' occasional large pillars of that

isible in our example. In thin

vertical section? the resemblance 1- en-

tirely lost, and the typical structure of

the genus Stromatopora is at once Been.

Ihe latilaminae arc apparent as well

defined lines a variable distance apart.
:n. average being about one millimetre.
Concentric elements between these lines

are barely distinguishable, and the radi-

cal pillar.-, are apparently absent. A
distinct radial structure is how.
owing to the excellent development of

idal tube-. These structures ex-

tend from latilamina to latilamina with
a slightly flexuous course, about 1"> ap
pearing in tlie horizontal distant f

one millimetre in the case of thh-k sec-

tions; in very thin section- about half

that number occur separated by about
their own width of infiltered matter.

In transverse section the zooidal tubes
appear a- distinct ring.-, by no means
constant in their distance of separa-

tion, but averaging from a fourth to a

sixth of a millimetre apart. The zooidal

tubes show distinct tabulae and in tin-

better preserved portion- of the speci-

men are seen to present these structure

to the number of It; in a millimetre.

Although the surface of the specimen
is too ill preserved to -how any astror-

hizae. it is likely that such structures
Wen- Well developed a- nuilleroll- lar^'e

round holes are to be seen in vertical

section particularly immediately above
the latilaminae. i Plate IV.. Pig. 1. -.

3 and 4.)

Echinodermata

Of this class of organisms nothing
•was observed except numerous indeter-

minable crinoidal column-.

Polyzoa

tireat numbers of polyzoa were ob-

served, nearly all being examples of the
family Fenestellidae. Most of these
f— il- are in a very poor state of pre-

servation, and but few were collected.

The identification of the Polyzoa even
when in good condition is a labor of

time. Among those obtained, one much
resembles Polypora peraagulata, Hall,

and another has a less striking resemb-
lance to Polypora shumardi. Prout. The
latter specimen has its fenestrates clos-

er together horizontally and farther

apart vertically than in P. shumardi.

Cyclotrypa borealis

One -mall specimen was obtained ol

a species of Cyclotrypa closely related
to < . communis, I Inch, and even more
nearly to ( . collina (3). But a- both
of these -pen.- are ascribed to the
Hamilton formation, and a- the pi

example differs in som< detail-, it is

thought advisable to establish a new
species a- above. Zoarium, Mat. dis-

coidal, probably incrusting, epitheca un-
known. Total width of the specimen
about live centimetres, with a tin.

of ii\e or -i\ millimetres. The-.- fig.

ures do n,.t necessarily express the
total size of the zoarium, as but a por-
tion i- accessible. Surface, gently un-
dulating: monticule- very -lightly rais-

ed, about 12 millimetres apart. Z
circular from .2. to .:; millimetre- m
diameter. Between the monticule- they
;ii.- separated by about half their own
diameter. Thezooecia on the monticules
ar.- the largest and are separated from
ea.h other by correspondingly great
distances. Z rial tubes, circular and
thiii walled. Lunaria apparently absent.
Mesopores angular. forming rings
around the tub.--: size of the mesopores
variable, some being as large a- the

'-ia while oth.-r- arc about one-
fourth that size. An average of nine
mesopores surround each tube. Com-
monly only on.- or two mesopores occur
between thr neighboring zooecia, but as
many a- -ix were observed. Acantho-
pores apparently absent. Vertical
tions -how the zooecia] tube- to p— --

diaphragms at interval- of about one-

fourth of a millimetre, while the n

pores •ire more frequently crossed by
horizontal divisions which are crowded
toward- the periphery and show a ten-

dency I" coalesce into continuous plate-.

I'll,- species i- closely related to Cyclo-
trypa (Fistulipora) collina. I'lrich. but

may be distinguished by the much
greater distance apart of the monti-
cules. The minute structure see;: -

be almost identical, and although an epi-

theca was not ob-.-rved. the vertical sec-

tion -hows a distinct structural line

where the zoarium rests on the -iib-

stratum. -Plat.- II.. PiBS. 1 and 2).

Brachiopoda

The fauna of the series is not par-

ticularly strong in this class of organ-
isms. The soft yellow rock show- very
few brachiopoda, but the Lrray lime-

stone i- much richer. <p.-ci.-s were iden-

: Geol. Sur. 11! III., pp.
47--47S
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tilied as follows, all from the gray lime-

stones :

Stropheodonta pattersoni, Hall.

Stropheodonta inequistiiata. Uonrad.
Stropheodonta deniissa, Conrad.
Stropheodonta perplana, Conrad.
Stropheodonta concava, Hall?
Strophonella ampla, Hall.

Spirifer duodenarius, Hall.

Spirifer arenosus, Conrad.
Spirifer euryteines, Owen, cf. forna-

culus, Hall. ?

Spirifer divaricatus, Hall.

Spirifer fimbriatus, Hall (Fveticularia

firnbriata).

Spirifer murchisoni, Castelnau.
Spirifer varicosus, Hall.

Leptostrophia, cf. magnifica, Hall.

Camarotoechia tethys, Bill.

Rhipidomella livia, Bill.

Atrypa reticularis, Linn.

Chonetes cf. lineata. Hall. cf. yandel-
iana, Hall (Wings lost.)

Chonetes antiopia, Bill.

Chonetes ef. lo^ani var. aurora. Nor.
& Pratt, (very doubtful).

Meristella nasuta, Conrad.
Amphigenia elongata. Yanuxem (im-

perfect cast only).

Grvpidula galeata, Dalman.
Athyris spiriferoides, Eaton, (rare).

Atrypa reticularis is by far the most
common form, and occurs in great num-
bers and with some diversity of orna-
mentation: it is common in the yellow
rock as well as in the gray limestone.

In addition to the species enumerated
above many casts of small forms, be-
longing to the Rliynchonellidae were ob-
served.

Gasteropoda

The number of univalves existing in

the seas of the period must have been
enormous. The yellow rock is literally
rilled with the traces of these organi-m-.
In no case however is the shell pre-
served, so that the identification of
species becomes a very uncertain mat-
ter. Casts of the interior are common,
but only occasionally is the impression
of the exterior preserved. The external
and internal casts of species of Loxone-
ma or Murchisonia are among the com-
monest fossils of the area. While the
imperfect state of preservation makes
the identification of individual speci-

mens difficult, the occasional finding of

external casts with the ornamentation
preserved, shows that diligent search
would result in the establishment of
many new species. While many of the

ies of srasteropous are common to

both this area and the exposures of

Upper Helderberg rocks in southern On-
tario and the State of New York, some

few features are significant. Particu-
larly noticeable is the fact that some
forms such as Pleurotomaria delicatula
or P. camera and P. adjutor, which
Hall regards as very rare in the rocks
of New York, are among the common-
est of the small gasteropods of the area
to the north. The great numbers of

Platyostoma lineata are worthy of
note. In the following list the forms
identified from internal casts only are
so indicated. It is apparent that the
authenticity of such forms is always
open to question.

Loxonema robusta

Hall

Numerous internal casts and imper-
fect impressions of the exterior. The
characteristic markings of Loxonema
were not observed. As this form is so
common, a photographic reproduction of

a large internal cast and of the gutta
percha impression of a smaller external
impression is shown in Plate V, Fig. 2.

Loxonema subattenuata
Hall

The same remarks as for L. robusta
apply to this species.

Ca lonema bellat Ja
Hall

Very numerous impressions of the
exterior of this form are excellently

preserved, and show types in which the
whorls are flatienea, and also types in

which they are well rounded with dis

tinct sutures. Numerous internal casts

are also found, the identification of

which is very doubtful. Some, in which
the sutures are suppressed and the
whorls flattened, are in all probalulity
referable to this species, while others
are more likely representative of some
species of Pleurotomaria or Holopea.
(Vide postea). The different shapes of

this species as figured in Hall's work
Pal. X.Y. Vol. V., Pt. II., Plate XIV.,
are all represented here.

Euomphalus decewi
Bill

Several indistinct casts of the interior,

and an impression of the exterior are

representative of this species which ap-

pears to have been quite numerous.

Euomphalus

Cf. laxus, cf. clymeniodes: fragmen-
tarv casts, verv doubtful.
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Euomphalus

Very poor fragment
terior.

Platyostoma lineata

Conrad

Very numerous ; g
casts, one showing a portion of the shell

with the external markings. Thi3 spe-
cies seems to have been" attack'
many case?, by a most remarkable para-
site, which incrusts the whole surface,
giving at first the imj n ex-

ternal shell which has adhered to the en-
closing rock and resisted the disinteg-

rating forces loi.

_

inner shell

had succumbed. Microscopic sections

indicate that this is not the case, but
that the shell is covered with a strange
and undescribed parasite. This organ-
ism is now under study and a report on
its structure and probable affinities will

appear shortly.

Murchisonia desiderata

Hall

Both internal and external casts.

The external impressions of the revolv-

ing band are very indistinct, bul
seems to lie a little lower on the
whorl. The specimen- appear to be a
little more slender and delicate than
Hall's species.

Strophosty!us unicus

Hall

Two imperfect cast- are provisionally

referred to this species, but there is a
strong probability that they are unde-
scribed species.

Holopea

*P

Three internal casts apparently not
belonging to any species mentioned in

this report. Somewhat resembles Pleu-
rotomaria itys, Ha:., from the Hamilton
formation, but can not well be a-cribed
to th ' - - On the mere external
casts it would be unjustifiable to found
a new species. A photograph is there-

fore given of the three specimens in

Plate V., Fig. 1.

Murchisonia
sp. indet

A cast of a species with the revolv-

ing band midway on the whorl3 and
therefore distinct from M. desiderata.

Pleurotomaria delicatula

Var ^.iell de-
rochifonn ; spire slightly

minute. About
five whorls appear, rapidly enlargu
the peristome. Aperture unk:.

. wider than high. Surface ma
by strong striae curving gently back
wards from the suture to the revolving
band. Four striae occur in the -

of one millimetre. Revolving band dis-

tinct with tine striae showing curves di-

rected backward. Striae of the rei

ing band twice as frequent as on the
whorls. Revolving carinae absent. An-
swers very closely to Hall's description
of Pleurotomaria delicatula. As this
species is very rare in the rocks of New
York State Halls description is meagre.
Our specie- differ in certain
points. The revolving band is situated
above the centre of the whorl, so that
a view from above shows distinctly the
carinae of the band. The -

are as distinct below the band as above,
even more pronounced; this feat?

directly opposed to Hall's descript
i

P. delicatula 4 .

Pleurotomaria adjutor

Hall

.Many good ca- all variety
of this gasteropod were obtained. While
there is no doubt of its identity, some
slight differences are to be noted. The
shell is always small, about half the
size of the variety figured by Hall. The
revolving band is proportionately wider
and the striae are not multiplied as

they are in Hall's figure. The carinae
are fully as well marked as the crests

of the revolving band and the Lower
carina is as distinct as the upper. This
variety might be known as Pleuroto-
maria adjutor, var minima.

Bellerophon pelops

Hall

- internal i

ably referable to this species.

An external cast resembling B pelops

but the peri-tome is not inflexed at the

notch, and the revolving band is ele-

vated and extend? only a short way up
- ell.

Although the Gasteropoda are so well

represented, for the reasons already
stated their identification is uncertain.

Nevertheless, it is certain that sufficient

time would yield external impre--

for the identification of all the species.

The occurrence of Pleurotomaria adju-

(41 Palaeontology of Xew York, Vol.
V.. Pt. II.. Plate XIX.. Figs. 13 and 19.
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tor in considerable numbers (il is;

doubtles the most proline of the small

gasteropods) is very interesting as Pro-

fessor Hall comments <>n its rarity in

the rocks of the State of New York.

Scaphopoda

The remains of these organisms are

very numerous, but in m> case was any
trace of the shell preserved. Internal

casts abound, but the exterior markings
are not well preserved. The abundance
of these forms is very characteristic of

the area.

Coleolus tenuicinctum
Hall

Numerous fragmentary impressions of

the exterior closely corresponding to

Hall's figures.

Coleolus tenuistriatus

sp. nov-

External impressions numerous. Best

preserved and type specimen is four

centimetres long, with a width at tne

mouth of five millimetres. Shells dis-

tinctly curved. Delicate oblique striae

passing from the left towards the mouth
of the shell. (Plate VI.. Fig. 0).

Coleolus

sp.

A much larger specimen, with the

striae running from an imaginary longi-

tudinal line with a slight obliquity to-

wards the mouth. Greatest diameter
eight millimetres. The whole shell could
not be less than ten centimetres long.

The ambulations are more pronounced
than in the type specimen of C. tenui-

striatus, but they are of the same gen-

eral character, and may be tnerely the

result of the larger size of the indi-

vidual. (Plate VI.. Fig. 8).

(Zittel places these forms under the

Pteropoda. but lacking definite informa-
tion, Hall's systematic arrangement is

retained.!

Lamellibranchiata

As in the case of the Gasteropoda the

remains of bivalves are common but ill-

preserved. Without the expenditure of

considerable time in the field it i> im-
possible to do justice to this class of

creatures. In the following notes no,

attempt will be made to establish new
species, as the material is much too
fragmentary, but the writer i< of the

opinion that a large number of new

species of lamellibranchs will eventually
be found in this field.

Conocardium cuneus

Var. trigonale, Hall. Very numerous
and the best preserved of the lamelli-

brauchs.

Goniophora
sp. indet.

The internal cast of a strongly angu-
lated variety somewhat resembling G.,

perangulata, Hall, and even more like

some of the European forms. A pho-
tographic reproduction of this cast is

seen in Plate V., Fig. 3.

Modiomorpha
sp. indet.

Several imperfect casts. Do not cor-

respond to any of Hall's figures. Com-
pare Glossites patulus. Hall. Pal.. X.Y.,

Vol. V., Pt. II.. page 501. Plate XCVL,
Fig. 15. Compare also the outline of

Modiomorpha tumida. Whiteaves Contri-

biitions to Canadian Palaeontology, Vol.

I., page 206. Plate XXXVIII.. Fig. 10.

(Plate V.. Fig. 4).

Megambonia
sp. indet

Slightly resembles M. cardiformis,

Hall.

Cypricardinia

Probably C. indenta. Hall. Pal. X.Y.,

Vol. V.. Pt. II. Vase 485. Plate LXXIX.

Mytilarca

Very poor specimen, possibly M. pon-
derosa. Hall.

Avicula textilis

var. armaria

A good sample of this handsome form
was obtained on the Abitibi river, £sot

seen on the Kwataboahegan.

Lyriopecten dardanus
Hall

Two good examples.

Cephalopoda

Like the other molluscs the cephalo-

poda have left numerous remains in the

rocks of the period. The shell is not

preserved and identification is difficult.

The following were noted.
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Orthoceras thoas

Hall

Orthoceras pelops

Hall

Specimen badly worn. Identification

very doubtful. Rather larger than any
of Sail's figures.

Orthoceras luxum
Hall

Orthoceras

sp. indet

Possibly 0. procerus, Hall, but the

specimen is so badly preserved uoat

identification i- impossible.

Orthoceras

sp.

This specimen consists of ;i small
portion of t lit* septate region, which
shows a close resemblence to < ». jaculum,
Hall, in the size of th« -hell and the

distance apart of the septa. That it is

not identical i- seen in the fact that
the Biphuncle is very small and <.-entr.il

and the cross section of the shell is

slightly elliptical, too little of the speci-

men is preserved to justify the found-
ing of a new species. Compare also 0.

stylus, Ball. Pal, N.Y. Vol. V.. I'-. II..

P _ 253. Plate VI. Fig. 4..

Orthoceras extremum
sp. nov.

Shell straight. Though hut a small

fragment i- preserved it appears to

contrad gradually towards the .

Tlie apical angle would probably
he about li> degrees. Trans-
verse section elliptical. The third

septum is 15 millimetres by 1"

millimetres. A- scarcely any evi-

dence of crushing i- apparent the-- fig-

ures express the degr t ellipticity.

hut possibly a little allowance should he
made. Three air chambers are shown
with a depth of two and a half milli-

metre- each. The convexity of the

septa i- slight. Chamber of habitation
comparatively large, extent unknown.
aiphuncle -mall ami remarkably excen-
trie. Surface unknown. Resemhh-s
0. mopatum, Hall, hut i- distinguish-
ed by its elliptical outline and the
extremely excentric position of the

Biphuncle.. A -mall fragment, possibly
of this species, -hows \ portion of the
shell which i- marked by minute annu-
lations on the exterior. (Plate VI.

Fig. 7).

Orthoceras algomense
sp. nov.

shell probably straight, tapering very
abruptly. If the angle shown by the
chamber of habitation and the upper
part of the septate region i- continued
to the initial point, the apical

would he 18 to 2 _ Extremity
unknown. Cro ction sub-elliptical.

At the fifth septum the greater diame-
ter of the ellipse i- 4:; millimetres an 1

the lesser .>.-, millimetres. The side of

the ellipse in which the Biphuncli

Bituated i- much more convex than
the opposite portion. Septa 7 millime-
tres apart near the chamber of habita-
tion, but gradually approach one in

other toward- the apex. The above
described fifth septum ha- a convexity
of -ix millimetre-. Siphuncle i- >i\

millimetres from the more convex hide
of the -hell. The chamber of habitation
i- •"> centimetre- long in the specimen,
hut i- not all preserved, the aperture
being entirely gone. The characb
point- are the unusual cro ction

and the rapid tapering of the shell.

The septate portion of another and
larger specimen was obtained in which
-epta are separate from one anotl
distance of from five to six millin
No trace of the -hell i- preserved, but
it appear- to have been quite -month.
A -ketch of the specimen and a \i.

the fifth Septum to -how the peculiar

outline and the position of tie- -

uncle aie given iii Plate VI. Figs. 1 ami
3.

Orthoceras pulcher

sp. nov.

The above species i- founded <>n a

rather fragmentary specimen, hut one
sufficiently preserved to exhibit distinc-

tive characters that separate it from
any known species of American « irthoce-

ratid-. It approaches nearer t" < ».

lum. Hall, than any other species, and
may be distinguished from Ball's

cies by the more undulating nature of

the annulations and the greater dis

tance between the crests. The

men is somewhat crushed, so that it is

impossible to give an outline of the

cross ection, but it i- probably Bome-
what elliptical. The chamber of habi-

tation i- .">•» millimetre- long ami the

widtfa at the la-t septum i- 32 millime-

tres in the greater diagonal and twenty
millimetre- in the less. The -epta are

three millimetre- apart. The annula-
tions of the body chamber are distinct

and present a series of convexities and
concavities the former of a sharper de-

of curvature. The two uppen
-- are fifteen millimetres apart: the

second and third crests are separated

by thirteen millimetre-: the thin! and
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fourth by twelve,, and the fourth and
fifth by ten millimetres. If the rate of

decrease in size is uniform with that

presented by the chamber of habitation

the apical angle must be about twelve
degrees. The outer shell is entirely un-

known. In addition to the annulation
the inside of the shell must have been
pitted, as the cast shows small monti-
cules distant from each other from one
to three millimetres. Owing to the

crushed condition of the specimen the

convexity of the septa cannot be given.

(Plate VI. Fig. 2).

Gomphoceras beta

Hall

Collected by Mr. Wilson.

Hercoceras auriculum
sp. nov.

Two internal casts, showing the

chamber of habitation and a few of the

septa. Chambers of habitation at

least three centimetres long, with a
width of two centimetres at the aper-

ture. Contracts rapidly towards the

apex, which is unknown. Shell sharply

bent, and exhibiting on its lateral

margins distinct nodes distant from
each other about six millimetres.

First six chamber three milimetres

thick. Septate portion seems to con-

tract very rapidly towards the apex
and the thickness of the air chamber
is considerably less towards the con-

cave side of the shell. Sinus not ob-

served. The siphuncle is in all pro-

bability excentric and situated close to

the convex side of the shell, (Ihis

is seen in a third specimen which is

doubtfully referred to this species)

.

These specimens are much too imper-

feet tin- the proper description of a new
type, but they are very distinctive in

the character of the nodes. The dis-

tance of the field of occurence alone

justifies the formation of a new spe-

cies. This species resembles Gyroceras
(Halloeeras) paucinodum. Hall, and
Trochoceras biton, Hall, more than any
other described species of Helderberg
age. The shell, however, seems to

contract more rapidly than in G. pau-

cinodum. and as two specimens were
found of about the same size it is a

fair assumption that they were adults,

in which case Hercoceras auriculum is

a much smaller cephalopod than Hall's

species. The characteristic flat vent-

ral surface of G. paucinodum is ab
sent in the present species, the out-

line of which is not far from cir-

cular.

The specimen differs from Trocho-
ceras biton in the stronger nature of

the plications and in the sharper curv-

ature of the shell. Hall's figure and
description of T. biton are too meagre
for a close comparison, but it appears
that his species is considerably larger

than H. auriculum. (Plate VI., Fig.

5 and 6).

Trilobita

The remains of itrilobites are num-
erous and exceptionally well preserved
in comparison with the other classes

of organisms. In nearly every case
a portion of the test has been preserv-

ed in excellent condition, so that the
minute tuberculations of the crust

and the facettes of the eyes are dis-

tinguishable, in the rough rock where
the mollusca and brachiopods are to be
seen only by casts, milk-white frag-

ments are observed on close examina-
tion to represent portions of the tests

of triiobites.

Calymene platys

Green

This species seems to be the most
proiihic in the region, eight specimens,
representing the different parts of the

crust being found. The average speci-

men is large, measuring six or seven
centimetres by ten centimetres. One
buckler shows parts of the crust -with

the minutely tuberculated surface in-

tact.

Dalmanites anchiops
Green

Fygidia only of this species were col-

lected. Some of these pygidia retain

the caudal spine and are doubtless re-

ferable to the above species ; others

are devoid of the spine, the absence

of which doe not seem to be due to

fracture. These are, in all probabil-

ity, identical with the following.

Dalmanites stemmatus

Clarke

This species has been recently describ-

ed by Prof. Clarke in The Oriskany
Fauna of Pecraft Mountain, Page 15,

Plate 1.

Phacops cristata

Hall

One small buckler and several pyg-

idia, in all probability referable to this

species.
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Proetos

sp.

A single pygidium of a species of
Proetus was found which has

minor points of difference from any
described form. It would be very un-

wise to lound a new species on such
fragmentary material, but a descrip-

tion oi the pygidium follows. Semi-
elliptical, wider than long, width to

length about seven to five. Axis dis-

tinctly convex with ten annulations.
Surface of annulations of the axis

minutely tuberculated. Pleurae gently
convex from the furrow to a well-mark-
ed marginal sulcus. Annulations of

the pleurae twice the number of those
oi the axis. Furrow between each
pair of annulations slightly greater than
between the two annnulatdons springing
from the single axal annulation. A
single line of tubercles on each annula-
tion of the pleurae. Annulations cease
at the sulcus. Sulcus relatively broad-
er than in other species of Proetus, re-

gularly convex, and marked on its dis-

tal border by a narrow, thickened
ridge. The posterior point is unfor-

tunately lost, but there is evidence that
the margin was intlexed at the extrem-
ity of the pygidium.

!'. conradi, but differs in

the greater width of the nou-annulat-
ed border, and in the fact that the
double tuberculated annulations of the
pleurae continue to the axis without
coalescing. Also differs in the mar-
ginal ridge. Differs entirely from the
common species, P. crassimarginatus, in

the character of the annulations
(Plate Mil., Pig. 1).

Conclusions

While the number of species mention-
ed in this paper would form but a small

percentage of the forms occurring in the

posed on the Kwataboahegan
river, they are nevertheless sufficient to

reveal the age of the series, which is

unquestionably to be referred to thf>

Devonian. It would also appear that

the organisms denote an age compar-
able with the bottom of the Upper

Heidelberg. In some cases the ast

blage would denote the Oriskany.
While generally comparable with the
above cited formation.-, certain differ-

ences are to be noticed, as already
tioned in this paper, l'.y an •

parison of the fauna of the northern
with that of the southern rocks many
question- as to the migration of -

in Devonian times would be settled.

of the minor differences which
bear on this point have been referred
to, but it is obvious that close investi-

gation, and a comparatively complete
collection ;

- to unable
speak with decision in this matter.

Oil and gas are known to occur in the
rocks of this age in southern On
and there is no reason to doubt that
similar valuable deposits may be met
with north of the Height of Land. The
rocks are very rich in organic ren

as may been seen by a reference to

Plate VIII, Fig 2. The decay of such
enormous numbers of organisms must
have given rise to large quantities of

petroleum. Whether this product is en-
tirely dissipated remains for future ex-

ploration to reveal. Great beds of

mm are associated with the lime-

stones a1 various points in the region.

The relationship of these deposits also

remains to be worked out.

In closing this paper the writer must
request the indulgence of the reader for

many fragmentary notes. Many undeter-

mined species are referred to, which, in

a more accessible region, would be dis-

missed without comment. At this dis-

tance from their place of occurrence,

however, it was thought advisable to re-

fer, even if as to some of them in an
uncertain manner, to nearly all

specimens collected.

In the preparation of this report the
writer is deeply indebted to Profi

John M. Clarke", the accomplished palae-

ontologist of the State of New York,
for valuable advice and for the privilege

of comparing type specimens in the

Museum at Albany. His acknowledg-
ments are also due to Bryon E. Walker,
Esq.. Toronto, for the loan

men« for comparison and for the use

of his extensive palaeontologies,] li-

brary.



The Northern Nickel Range

By A. P. Coleman

In accordance with the instructions of

Mr. T. W. Gibson, Director of the Bur-

eau of Mines of Ontario, my main field

work last summer was devoted to map-
ping the northern nickel range, which
had not hitherto been worked out geo-

logically, though much of its extent

was known roughly by the work of

prospectors. Mr. M. T. Culbert, >vho

had been my assistant the previous year

was reappointed, and from his energy
and experience in the work rendered ex-

cellent service. He continued in the

field for some weeks after my summer's
work was over in order to complete the

investigation of some point> in connec-

tion with the northern iron range, and
at the northeast end of the northern
nickel range where it connect* with the

southern range.

A- usual we received much aid and
hospitality from mine owners, managers
and prospectors, for which thanks are

due. The maps and reports of the Geo-
logical Survey of Canada were of great

assistance in our work, though prepared
long before the relationships of the

nickel-bearing eruptive were known.
For the more detailed work which we
carried on township maps provided by
the Crown Lands Department were
made use of. and in portions of the

range maps of mining locations furnish-

ed mainly by .Messrs. Demorest and
Sylvester, engineers of Sudbury, were

employed. The township maps were

found to lie variable in accuracy, some
being excellent, but others not so good.

As the literature on the Sudbury Min-

ing District was mentioned somewhat
fully in our last report it will be un-

necessary to go over the ground
again! 1 1.

Topography of the Range

The topography of the northern nickel

range differs materially from that of

i l- Bur. Mines, 1903, pp. 235-6.
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the southern range as described last

year. In general the contact of both of
the inner (southeastern) and outer
(northwestern) sides of the nickel-bear-

ing eruptive with the adjoining rocks

is found to lie in a series of rugged hills

having very steep slopes, often with ver-

tical walls, and so arranged that to fol-

low the boundary requires a great deal
of rough travel: while the basic edge
(outer or southeastern! of the main
southern nickel range is generally low
and often very uniform in level. How-
ever, this had one advantage since the

hillsides afforded excellent rock expos-
ures, so that the boundary could usual-

ly be fixed with certainty. While the
boundary is commonly on hilly ground,
none of the summits rise very high
above the general level, the relief sel-

dom exceeding 200 or 300 feet.

Except at the southwestern and
eastern ends of the northern range,

where the eruptive curves down to meet
the southern range, there is compara
tively little drift encountered, much
less than in the previous summer's
work: and in general the drift consists

of gravel and sand plains rather than
clay flats. On the whole the northern
range seems to be at a greater eleva-

tion than the southern, probably be-

cause the range is narrower, allowing
the resistant rocks on each side to ap-

proach nearer together, and also be-

cause the easily weathered basic edge
is usually much less developed than it

is on the southern range.

The region is very poorly provide. 1

with canoeable waters, though there are

a few fair- sized bodies of water along

the range, such as Windy lake. Moose
lake. Trout lake and Joe's lake: bur

in general the canoe was of little ser-

vice. There is also a great scarcity of

wagon roads, and those that do exist,

being largely winter roads made by the

lumbermen, are very rough and iften

mucky. With the exception of the road

northeast of Onaping, built by owners

]



PLATE I.

Fig.l: FAV08TTBS GIBSON] tp nae. Page 18L Vertical radial section, to snow the (abate and the

manner in which the oorallites spring from the axis of the corallum. Enlarged three times.

Fig. J : Horizontal section to illustrate the intermural pores and the walls of the corallites. Enlarged
three times.

Fig. 3 : The same enlarged six times. Owing to the imperfection of the photograph this figure is repealed
in a pen and ink sketch. Plate VII. Fi^r. .'.

Fig. 4 : Tangential section to show the polygonal shape of the corallites and the absence
Enlarged 25 times.

Fi.;. 5 : Horizontal section showing the lines of growth in the walls of the corallites. Enlarged 30 times.

11





PLATE II.

Big. i : CYCLOTRYPA BOREALIS, tp.nov. Page 185. Tangential section, enlarged about 25 times.
Fig. 2 : Ditto. Vertical si- tion. enlarged about 25 times.
Fig. 3: ACTINOSTKOMA Mt n isKNSIs. .<,,. „,„•.. Paire is:!. Photograph of surface. Natural size.

Big. I: SYRTNGOSTROJLfl AURORA, 8p, nov. Page 182. Photograph of surface to show the flat mamelons
and the long, fine astrorhizal canals. Natural size.

Fig. 5: FAVOSTTES QIBSONI, sp .nov. Page 181. Photograph of weathered end. Natural size. See
also pen and ink sketch. Plate VII. Big. I.
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Fig. 1: SYRINGOSTROMA AURORA, sp. not
section.

Fig. 3: ACTINOSTROMA MOOSENSIS
tion.

LCTESTOSTROMA EXPANSA, Hall Page 184.

section.

All figures enlarged six times.

PLATE III.

. Page 182. Tangential section, Fig. 2: Ditto. Vertical
n

»: Page 1SJ. Tangential section. Fis;. 4 : Ditto. Vertical

Tangential section. Fig. 6 : Ditto. Vertical
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PLATE IV.

STROMA.TOPORA TUBULIFERA. Page 184. Fit:. 1 : Vertical section, enlarged :« times. Fig. 2 : Tan-
gential section, enlarged S3 times. Fig. 3: Vertical section, enlarged 6 times. Fig.4: ranuential

section, enlarged ti times.
CLATHRODICTYON PROBLEMATICUM. «p. nov. Pagel84. Fig. 5 : Vertical section, enlarged 6 times.

Fig. 6 : Tangential section, enlarged 6 times.
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PLATE V.

FiK. l
: HOLOPEA, sp. Page 187, Front, apical and umbilical views of different specimens.

Fig.2: LOXONEMA ROBUSTA, Ha«. Page 186. View oi internal casl of a large specimen and of the
gutta percha impression of the exterior of a smaller one.

Fig. 3: GONIOPHORA, sp. Page 188. Photograph of Internal cast showing the great angularity of the
shell.

Kg.4: MODIOMORPHA, sp. Page 188. Photograph of the cast of the exterior.
All figures Of the natural size
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: 0RTH0CERA8 AL« SOW ENSE

PLATE VI.

of the tv
View of chamber oi habitation and the upper septa

Kg. J

Kg. 7 :

Kg 9

tteil line in licates

'' -I-K. ILUS TENUISTR\Tr« pf,tl i««
Fta

fi»
ew '" ,y

V"
sP«?lm« 1 *»'' outline of septom.

Apical portionofsraailerfoSl.^ l I*rge coarsely striated example. Fig. 9: Ditto.





5»»r

^
»' f-f *

PLATE VII.
Fig. l: FAVOSITES giusoni. >/,. nov. Page 181, Pen and Ink sketch of the weathered cross fracture

enlarged twice. Fi-. 2: Ditto. Sketch of a portion <>f „ horizontal section, showing the tabulae,
lntermural pores and lines of growth. The intermittent activitv of the organism is well shownmtne continuity of the light and the dark portions across, several several corallites. Enlanjed
about 20 times.

Fig. 3: PLEUROTOMARIA DELICATULa, var. CAMEBA, rai
served specimen, enlarged 6 times.

Page 187. Sketch of the best pre.





i The photograph does not show the

PLATE VIII.

Fig. 1: PROETUS, -/>. Page 191. Pygidium enlarged 5 times,
thickened ma i

Fig.2: YELLOW LIMESTONE FROM KWATABOAHEGAN RIVER Page 180. Photograph ;of a frag
ment reduced one-half , to show the highly fossiliferous nature of the rock. The surface of this
Bpecimen shows :—Orthoceras luxum, < irthoceras procerus (?)Coleolus tenuiatriatus.C. tenuicinc-
tum. Pleurotomaria adiutor, Modiomorpha Bp., Platyoetoma lineata, hvlkrophon sp., Euom-
phalussp., Athyris spinferoides, Cypricardinia indenta (?) Atrypa reticularis.
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of mining locations in Levack township

for the purpose of developing I

properties, none of these roads follow

the edge of the nickel-bearing eruptive,

and bo give little ai.l in tracing it. On
tin- account most of the work of the

summer hud to be done by tramping,

often for a distance of several m
through the bush, from point- that

could be reached
1

bj wagons. A- the pine

had been cut in many places, the town-
Bhip limes are often almost obliterated,

and walking along them, had enough or-

iginally from the precipitous nature oi

the country, has become very slow and
difficult. There are bowever
trad- of splendid pine -till uncut, as in

the township of Trill, where lines ue
easier to follow. Fire has not Bwept
the northern range to the same exl ml

ib the Bouthern, bo thai for the most
part the cutting and blazing of the lines

i- much more distinct, and less time
- in looking fur lines. The older

Burveys bowever are largely grown up
with small tree-, especially where tire

has run. and in such places one i- often

at fault.

While each edge of the northern
nickel range tends to be rugged and
hilly, the space between i- generally col

quite so rough, and the same is true
of the Laurentian country to the north
and northwest. I southeast
after a very precipitous row of bills

formed of the indurated tuffs bordering
s i- passed, the relief be

much less marked, and there are and
ravel plains or clay llats through

which the Vermilion river avd it- trib

utaries meander,- often in a quite extra-

vagaul way. The underlying rock in

part of the district, when exposed,
is black slate, which is much softer and
mure easily weathered than the tuffs

beneath or the overlying sandstones,
the latter often rising as low
-till farther to the south.

Large tract- of the low ground
through which the river wind- a

soil, m>w being rapidly taken up
by settlers, mostly French Canadians,
though some old country English
families are - .

1 1 1 i u ^r here also. The
iships in which our work was done

are however almost devoi I of good land,
owing to their rugged rocky character.

Our survey covered part- of Drury,
Trill. < ascaden, Dowling, Levack. Mor-
gan, Foy, Bowell and Lumsden, Wisner
and Banraer, Norman and Capreol
townships, the series beginning at the
southwest and sweeping in a gentle
curve to the northeast and north, a

southward bend beginning however in

Norman town-hip. Both the basic and
acid edges of the nickel-bearing eruptive
were mapped, though more care was
put on the basic edge where ore bodies
might be expected to occur. Our aim was

13 M.

to fix the boundary wherever it was
i by a town-hip line. i.e. at about

ever] half mile, and in most cases there

iits and -wain]'- concealed (the coa
wen- satisfactory outcrops, though drift

deposits and Bwamps concealed the con-

tact in a few place-, especially in

caden and Trill townships. In no case

were the drift-covered gaps longer than
two mile- except in the broad -an 1

plains south of Capreol, where the out-

line of the eruptive is still uncertain.

Distances were determined by pacing
tact in a few places, chiefly in Cascaden
from comer posts or other fixed point-,

and the position of the contact was
usually determined with a probable er-

ror of less than 1"" yards. In the more
important parts where mining or strip-

ping of ore bodies bad been done the

basic edge was followed continuously
when not drift-covered. For work in

<uch place- the dial compass had to l.e

used on account of the strong local at-

traction. In tin- accompanying map of

the Northern Nickel Range the boun-
daries of the eruptive band arc given in

solid line- where observed in the field,

ening spaces being dotted. < be de-

posits or large gossan area- are :

ed with - The bask edge of the erup-

tive is colored brown and the acid edge
red, the two colors blending in ihe

middle.

Stratigraphical Relationships

While our special purpose was the

mapping of the nickel-bearing eruptive

throughout it- whole extent northwest
and north of the main or southern
nickel range, so as to close up gaps and
if possible connect the two ranges
graphically, it was necessary als

make a study of the adjacent rocks in

order to determine the exact boundary
of the eruptive. It was found, a- fore-

told in la-t year's report, that the two
ranges join at the ends, making a con-

tinuous belt of eruptive rock enclosing

a rudely oval, or rather boat-shaped
area of sediments, classed by Dr. Bell in

the earliest -urvey as probably Cam-
brian in age. The only possible gap in

the belt is in the townships of Mac
lennan and Falconbridge, where exten-

sive lake deposits form plains of sand
atul gravel, leaving very few outcrops.

Assuming that the hidden parte

semble those that are exposed, there is

little doubt that the belt of niekel-hear-

ing rock is unbroken, and that th2
northern rancre is connected at both
en. Is with the better known southern
one.

Along with this ooes the further prob-

ability that the whole mass of eruptive
rock is sheet-like, forming a basin or

short synclinal trough, as suggested in a
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diagram given in last year's Report: so

that the enclosed sedimentary rocks ap-

pear to rest upon the eruptive sheet.

Along three-quarters of the inner mar-

gin of the nickel-bearing rock it is in

eruptive contact with the base of the

sedimentary series just mentioned ; but

a band of Huronian rocks of an older

type intervenes between the two in Ray-

side, Snider. Creighton and perhaps Fair-

hank townships north of the main

nickel range. The relationships here

have not been finally worked out.

The outer or basic edge of the belt is

also in eruptive contact with the rocks

beneath, which, as far as the northern
range is concerned, consist entirely of

what is generally mapped as .Lauren-

tian, granitoid gneisses with basic schis-

tose bands, the •"basal complex" of some
American geologists. On the south side,

as shown in last year's Report and also

by Dr. Barlow (2), the relationship is

much less simple, quartettes, gray-

wackes and various green schists and

(2) Geol. Sur. Can., Sum. Rep. 1902

p. 263.

eruptives generally called Huronion.

making the boundary in many places.

and granites or granitoid gneisses "I

somewhat doubtful age forming the

boundary in others.

In general we may say that the syn-

clinal sheet of nickel-bearing eruptive

rests on undoubted Archaean rocks,

Laurentian on the north and Huronian
with various eruptives as well as prob-

able Laurention on the south. its con-

tact on both surfaces being of an erup-

tive character, so that it may he called

a Iaccolithic sheet on a gigantic scale.

It had long been known that the

northern nickel range splits up near the

centre of Bowel] township, one bi

running slightly north of west into Foy,

and another southwest to Morgan town-
ship ; hut the real relationship was
doubtful. Our mapping of the boundar-
ies has shown that the basic edge of the
eruptive follows the last mentioned di-

rection, and that the extension into Foj

is a narrow dike-like offset or apophysis,
the only extensive projection from the
eruptive yet discovered in the norinern
range.

The Range in Detail

The Southwest Corner

Fairbank lake, in the township of the

same name, is almost entirely enclosed

in the nickel-bearing eruptive, and gives

good exposures of the rock on various

points and islands. To the Bouthwest

about a mile and a half from the lake

is the old Chicago mine, at one time

called the Inez mine, with a fair wagon
road leading thr< e or four miles south to

Worthington on the "Soo" Railway.

The mine, which was worked partly as

an open cut and partly from a shaft

reaching a depth of 160 feet, is on a

short offset to the south of the basic

edge of the norite. The ore was appar-

ently found in small pockets enclosed

in very mixed rock, greenstone, green

schist, porphyrite and a white rock al-

most free enough from green minerals

to be called anorthosite. Two or three

roast beds may be seen, and the roasted

ore seems to have been smelted to matte

and shipped to the railway by a curious

single rail tramway in cars hanging be-

neath the rail. The tramway was work-

ed by horses, but is now in ruins.

There are several buildings at the

mine, as well as houses for the manage'-

and miners a quarter of a mile to the

north, hut few of the buildings are now
occupied, though two or three French-

Canadian settler- have taken up farms
in the neighborhood. Near the man-
ager's house the norite leans up against
Huronian rocks, and is here medium-
grained and speckled giay in color, not
so dark as in most parts of the basic-
edge farther east. Th* road to Fai--

bank lake, after parsing a somewhat sul-

phurous spring and a farm none, turns
north, and 'di-ui east to the southwe-

i

bay, the ground being mostly low and
swampy, though outcrops of similar but
coarser speckled gray rock occur along
the trail about '100 pa<-es from the lake.

As one goes north by canoe the rock on

the shore of the lake becomes somewhat
reddened where weathered, but remain-
rather gray on fresh surfaces, white on
the north shore close to the tuffs wlil'li

form hills between Fairbank and Ver-

milion lakes, the eruptive becomes dark-

green and fine-grained, sometimes having
an almost schistose cleavage. Xone of

the outcrops * award the acid edge look

like granite, though thin sections prove
that the rock icntains some quartz, and

probably also orthoclase. This dark-

green fine-grained phase of the acid edge

of the nickel-bearing eruptive was found

only at the southwestern end of thai

range.

The actual contact of the, eruptive

with the tuffs was ?iot observed owing
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to the amount oi drift and the density
of the woods on the divide between the

tWO lakes.

Sultana Nickel Mine

The wagon road from Worth-
inglton to the ( liicago mini

baa been continued turee miiea

northwest to the Sultana mckei
mine in lots i and 8 in the sixth conces-

sion oi Dims township, and lot 8. in the
nrst c :ession oi I rill ; and as the
basic edge oi the norite is no I \ isible on
the load, though rock crops out at ->\

era] points, it probably runs somewnai
parallel to the road, but farther to th

northeast.

On lot 6, in the sixth concession
of Drury, on what is called the

Sultana eaal mine, gossan shows
o.i a hillside with more or loss

are extending along its Hank, which
at first runs northeast and then turns

east. Strippings of ore and test pits oc-

cur all along the boundarj for about 150

yards. To the southwest the hill sinks
into swampy ground, and neither ore
nor norite was found in that direction.

Following l he township line west "i

these outcrops, except tor one hill oi

gray norite. the whole distance of at

least hall a mile to the Sultana mine
proper, run- through swamp. At the

Sultana a steep hill rises toward the
southwest, much a- at Sultana east, and
a large number of test pits and outcrops
-how that the ore leans up against tie-

wall of rock on this side of the vallej

also. On the Hat beneath the hill camps
for eating ami Bleeping, and offices, etc.

hare been put up, occupied at the time
of our \ i-it by Mr. Vasey and a party
of men engaged in exploring the pro-

perty with a diamond drill for the Lake
Superior Power Company.

The stripping- and other workings
follow the foot if the hill in a direc-

tion about Hi degree- we-t of north for

about a quarter of a mile (22 1-2

chains) from the cornerpost between lots

7 and S in Trill. SO that the actual work-
ings are in lot 8 of Trill: but one or

two small outcrops occur on the hill-

side at a distance of 9 or 10 chains s mth
of the cornei post also. Part of the de

posit is therefore in Drury. and the

known extent of the ore is three-tenths

of a mile. It is probable that careful

search would disclose ore still farther to

the south along the edge of the hill.

but the bush is thick and no other

hints of gossan were found.

Most of the ore to the north of the

camp is along the lower flanks of the

hill, but an offset runs chains to the

west a little north of the cornerpost
and two Large Btrippings at this point
show ore at the hill top 117 feet above
the flat at the bottom.

There are th Bhafts, respectively 13,
19 and 22 1 2 chain- to the north of the
cornerpost, and beyond the last Bhaft
the hid turn- ol) to the west, and no
"i >re i- to be -ecu. The deepest
shaft i- -aid to be d..w n I Ki or 120 feet

;

and there is a considerable quanl r
ore on the dump-. A drill hole sunk a
little to the east of the last shaft
Showed 36 feet of clay and -and. then
norite followed by some ore. and Anally

nstone w ith in. .r less ore. Tin-
dip of the rock surface between the
shaft and the drill hole is about 40 de-
grees to the east.

In general the ore in this locality
-'em- in lie in depressions of the hill

as if it had settled into the lowest
places. A- the rocky bills bounding the
swampy valley to the east and west
seem to be < rerging toward the south,
it is not unlikely that ore maj be found
beneatii the swamp or drifl in thai
tion. but up to the present none has
been reported

; a0r i- it known if an
offset runs southwards into Drury town-
ship.

The rock- forming the hill west of the
gossan are not Laurent ian. as suggested
on the maps, but are more like Huron-
ian. since thej include green schist

and diorite. with irregular patches of
what appears to be norite penetrating
them and showing on the Hank of the
hill toward the low ground. Much of
the hill lias the look of crush conglom-
erate.

norite north of the Sultana is

greatly mixed with older rocks, espe
dally a flesh colored arkose, and for half
a mile in that direction, if it were no'
for the finding ol the basic edge near the
mine and the acid i^a^c -till farther
north, one would be in doubt as to the
relationship. It appears that there was
a great amount of crushing ami f-au'ting

of the older rocks with the eruptive to-

ward thi- narrow southwest end of the
great boat-shaped trough; but the
thickly wooded surface prevents a very
complete study of the geology. Just
west of the Sultana mine the boundary
of the norite i- hard to trace, but about
a mile to the northwest it is clearly

igain not far from a wagon road,
now fallen into ruin and grown up with
bushes, on the way to the nillabelle

or Gillespie mine: and from this north-
ward to the third concession the road
follows the contact, and ore may be seen
at various places against a wall of hills

like that at the previous localities.
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Trillabelle Mine

In the third concession on the line

between lots 10 and 11 of Trill there is a
fairly well beaten trail or portage run-
ning east and west connecting with a
canoe route eastwards to Fairbank and
Vermilion lakes; and here just to the
west of the old wagon road granite of

a Laurentian aspect rises as a rocky
hill above the swamp so usual at the
basic edge of the nickel-bearing erup-
tive. Xext to this, going north, is a
dark-green rock containing some bould-
ers, evidently a Huronian conglomerate
or breccia, and against it ore is to be
seen. Half a mile farther north the
wagon road ends at the mine called by
our guide the Gillespie, but in the Bur-
eau of Mines report the Trillabelle (3)

where a considerable amount of work
was done many years ago.

Here and 170 paces beyond are a few
foundations of stone, remains of a hoist-

ing plant and various log houses; and
ore or gossan against the hill which
rises to the west. The rock observed
is mainly greenstone with boulders sug-

gesting a crush conglomerate, though a

gray fine-grained rock near the north-

ern pits may be norite. The dip of

the rock face against which the ore lies

at the points previously mentioned is

from 35 degrees to 45 degrees to the

east.

Half a mile north morainie hills con-

ceal the bed rock and the next outcrop
observed is probably the basic eruptive

edge, the rocks higher up the hill to

the west being bouldery greenstones

like those mentioned before.

For a distance of 550 paces east of the

line between lots 10 and 11 and near th?

middle of the fourth concession the r «.*ks

observed are a somewhat recrystallized

arkose. evidently Huronian. and beyond
this only bouldery drift is seen for 200

paces, probably covering the basic edge

of the nickel-bearing eruptive, which

here rises from under the drift.

The acid edge of the eruptive at this

southwest corner is best studied from

a chain of small lakes. Beginning at

Fairbank lake a fair portage leads west

to Cameron lake, mostly over drift,

though the acid edge is only a little

way to the north and shows on the

north shore of the latter lake near it-

outlet. From Cameron lake a very

poor trail leads west to a small unnam-

ed lake lying across the boundary be-

tween the tail's and Ithe eruptive. The
hills rising 270 feet (by aneroid) above

this lake are about the highest in the

region, and from the top one commands
a wide view. They consist of the hard-

ened sediments against the acid phase

(3) Bur. Mines, 1894, p. 248.

of the eruptive and present a greater
variety of rocks than usual, including
conglomerate, with large granite bould-
ers, coarse white quartzite. dark-gray
chert, a flesh-colored felsitic-looking

rock and hardened gray chert; all brec-
ciated and intermixed.

The sharp ridge of mixed rocks runs
northeast to Ross lake.which lies astride
the boundary, and the acid edge on the
shore is a fine-grained gray rock with
considerable quartz, unlike the edge on
Fairbank lake.

Windy Lake Region

Rounding the sharp bend which the
nickel-bearing eruptive makes in Trill

the outer contact runs north and north-
east toward the west end of Windy lake,
through difficult country largely
swampy and drift-covered, so that for
about two and a half miles the boun-
dary has not been fixed, though it is

known that Laurentian rocks crop out
near Armstrong lake and that the
boundary is to the east of this. The acid

edge is unusually dark-green in color lik*

that on Fairbank lake, and runs north-
east from Boss lake to lot 3 on the

Cascaden town line.

The nickel-bearing eruptive runs
diagonally across Cascaden and Dowling
townships and i- most easily studied
along the Canadian Pacific railway and
on the shores of Windy lake. On the
line between Trill and Cascaden the
eruptive reaches a narrow arm of water
running southward from a small lake,

and extends northeast along another
arm which forms the boundary against
the Laurentian, here consisting of gneiss

and greenstone. Without a canoe it

was found impossible to cross to a lo-

cation taken up years ago on the north
shore of the small lake, where there
may be an outcrop of ore. The rest

of the margin in this township is most
easily reached from Windy lake and
then by a canoe route running south-

west from it.

From the southwest bay of Windy
lake a good trail runs 760 pace- to a

pond, 315 paces to another pond, and
finally, after a little more than half a

mile of trail in all, reaches a lake- of

considerable size. The trail runs over
drift deposits including a moraine; the

ponds are without outlets, suggesting
kettles: and the unnamed lake appears
to be mainly or wholly within the Laur-
entian.

On Windy lake itself the northwest.
shore, where not drift-covered is Lau-
rentian also, of the usual kind in the

region, consisting of reddish or grayish
bands with darker gray layers of



1903 The Northern Nickel Range JQ7

finer grained schist. The
ire and the large peninsula

projecting from that shore are of norite.

(Jn the peninsula the boundarj
ly hidden by morainic and esk<

but it is distinctly -ecu mi thi -

of the southwest bay. L'he rest of the

shores of this beautiful lake are of no-

rite or the intermediate rock between
the basic and n«i<l phas

Much the best section of the nickel-

bearing eruptive is provided by the

railway cuttings to the west and east of

the little station Onaping; and a num-
ber of rock specimens from thee

tings have been described by Prof.

Walk.

ing on the northwest neaT
Windy Lake -ration, which is -

tance west of the lake, Laurent ian gran-

ite and gneiss with darker sehi-

elusions is found until the shore of the

lake is readied, when gray dioritic-look-

ing norite is found, the actual contact
however being hidden by drift. The
rock remain- the same in appearance
for 100 yards, but soon changi -

reddish syenitic phase of fine or coarse
grain, which continues to Ona;m _

tion, and is follow.-. 1 toward the south-

east bj greenish-gray rock having a

peculiar opbitic-looking structure. The
color and general appearani f the,

eruptive at the ends of this section are
much alik.-. bul the intervening phase of

flesh-red syenite-looking rock i- very
diffei

The acid edge of the eruptive rises a*
i height of 300 feet

above the station, and the railway is

forced to follow tlte valley of Onaping
river in a -harp curve in order to cross
the range of hills. The south.
of these hill- consists of hardened sedi-

ment-, at first a gray, fine-grained gray-
wacke conglomerate with pebbles and a

few boulders of quartzite and granite,

and somethms - _'tay chert, ex-

tending along the railway for about
t : and followed by characteris-

tic black vitrophyre tuff, often crow. led

with small fragments of gray material.

At another point on the acid edge,
about half a mile south of Windy lake.

a coarse LaurentianTooking conglomer-
ate come- next to the eruptive, with
many large pebbles or boulders of gneiss
or granite embedded in it. This i- suc-

ceeded by the graywacke conglomerate
and finally the tuff, and similar rela-

tion* are found to the southwest, where
a Huronian conglomerate with granite
pebbles and boulders comes next to the

acid edge of the nickel-bearing eruptive.

ir. Jour. Geol. Soc, Vol. liii

11SOT) ! p. 56 I

Tr.e Levack Ore Deposits

Windy lake the

basic edge maj be traced, with -

interruptions i.om giavei plains, to

Onaping river ; but : goas

1 between the urillespie nunc
in Trill and the Onaping river in Le-
vack township. 1 in- old mining
road from Onaping to the Levack
ore deposits is m-w in \.r\ bad
condition from thi a : thi

lumbermen operating in the region, and
also from flooding, due to their dai

the lake- intended to Bweep down the
hat shallow river and

it- tributary creeks. A diamond drill

plant was taken along this road to the
Strathcona mine during the past summer
for the Lake Superior Power Company,
but the difficulties met in transporting
the heavy machinery were \

The mad lead- along the river from the
i for a I.out •_' 1-2 milee gelj over

gravel plain-, then crosf and
follows the valley of a tributary toward
the northeast, keeping along the foot

of a range of Laurentian bills just at

the margin of the norite. The actual

margin is often occupied by small, nar-

row lake-., a- though the norite had de-

cay.-. 1 more rapidly than the granite;

an.l at several point- where the norite

still rises above the general level it is

now weathering extraordinarily fait,

'the best instance i- near the dam at the

mouth of the creek draining Moose lake

into the Onaping, where the spheroidal

weathering is of a very characteristic

kind. The rock, which i- gray and
coarse-grab 1 in-

to blocks from 2 or 3 to 20 feet across.

l'he weathering takes place along the

fissures, leaving mound-shaped surfaces

with channels between; and may go so

far as to leave rounded blocks resemb-

ling drift boulders resting on the de-

cayed surface, with material like fine

gravel beneath the block representing

the products of decay. In many
the actual margin of the norite is

to be seen, but Laurentian rock rises

to the northwest out of a lake or

swamp and norite to the southea-t.

About four miles from Onaping along

the road just mentioned thick tw

gossai _ _ inst the Laurentian
attract attention at the Tough and
Stobie property and test - - w that

some ore underlies it, though no norite

is to be seen. The Laurentian i- of the

kind usual in the region, granite run-

ning into gneiss and greatly mixed with
fine-grained greenstone: and the ore,

which consists of pyrrhotite, with a lit-

tle chalcopyrite, sinks beneath the sur-

face of the muskeg through which the

creek winds.
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Less than half a mile farther along
the road there is another outcrop of

gossan and ore like the first one, but
with a lower hill of Laurentian on the
northwest and a small lake on the other
side. A little beyond this lake there is

a gap in the Laurentian hills, suggesting
an offset, and it is said that an ore
body has been found some distance out
in the granite, but we found no trail to
it, and left it unvisited. Beyond this

apparent olivet there is another mar-
ginal lake, and then the route passes
through low hills to what was once
called the Leyack mine, in lots 1 and 2

in the fourth concession at the end of
the wagon road, about nine miles from
Onaping.

Here two properties, the Stratlicona
and the Stobie No. 3, or Big Levaek
mine, have been opened up by stripping
and test pits, and have been surveyed
magnetically as shown by the system-
atically arranged survey pegs.

Sfrathcona Mine

Mr. Ernst A. Sjostedt, who examined
the Stratlicona property last summer
report on it as follows":

'The mineral zone runs diagonally N.
E. and S.W. across the north half of
lot 3 and south half of lot 4 in the
fourth concession of Levaek township,
and is bounded to the northwest by a
range of syenitic granite, with which it

forms a direct contact, and to the south-
east by a wide range of norite. which
usually forms one side of the mineral-
ized zone throughout the Sudbury dis-

trict. The largest body of ore is

shown at the northeast end of lot 3, al-

though the line of magnetic attraction
is practically continuous across both
lots, and ore is shown at various points
on lot 4 as well. Near the northeast end
of lot 3 the principal prospecting work
has been done, a space of 3 or 4 acres
having been cleared of timber and un-
derbrush, and in places the formation
stripped, exposing the capping and gos-

san, which generally reaches a depth
of 2 to 8 feet. Part of the ore body
is here shown up by a great number of
cuts and pits, also by two shafts, of

which Xo. 1 shaft is '4.3 feet deep, being
8 feet through barren cap rock, than
through 25 feet of good mixed ore, then
through 12 feet of solid pyrrhotite, and
a 10-foot hole having been drilled in the

bottom of the shaft, showing clean ore

the entire distance. Xo. 2 shaft (250
feet north of shaft Xo. 1) is 30 feet

deep. 6 feet being in cap rock and 24 in

solid pyrrhotite.

•Trt A (320 feet north of shaft Xo.
1), and pit D (40 feet north of pit A)
show ore within 2 feet of the surface,

and trench C, along a low hill-side about

midway between pit A and shaft No. 2,
shews a face of ore 50 feet long, in the
centre of which a pit was sunk through
12 feet of solid ore.

"From the data furnished by the above
mentioned pits and shafts, covering an
area about 600 feet in length and width,
the amount of ore in sight on lot 3 is

some 60,000 tons, but this includes an
area of less than a tenth of the ground
covered by equally promising surface in-

dications, consequently there is every
reason to expect a much larger body.
The ore exists mainly in solid masses
within a zone of 200 to 600 feet wide,
and some 1.400 feet- long. On page 199
arc a number of analyses of samples
taken from the above mentioned work-
ings, which will show the character of
the ore."

The Big Levaek mine just to the east
of the Stratlicona presents a very ir-

regular margin of gossan and ore spread
over Laurentian hill-slopes and sinking
to the southeast under muskeg with a
dip of about 20 degrees in some places,

but steeper in others. Some norite is

present mixed with the ore; most of it

however, and probably also of the ore

has been weathered away, but may per-

haps be found beneath the swamp.
The second set of mines seems much

more extensive than those nearer On-
aping. Beyond the B'g Levaek mine
the nickel-bearing eruptive bends off to

the east in swampy ground with small

lakes and only one small patch of gos-

san was observed on its border.

Moose Lake Region

The acid edge of the nickel-bea ing

eruptive in Levaek and the northeast-

ern part of Dowling is best studied from
Moose lake, which spreads out irregular

ly over a length of three miles along

this margin. Moose lake may be

reached by a road running northeast

from Larchwod to Joe Seemo's farm
on the banks of Onaping river near its

junction with the Vermilion; and then

by a trail leading through the woods to

a bay on the line between Levaek and
Dowling townships. From the river to

a pond with no outlet near the bay only

drift is to be seen on the portage, but

the acid phase of the eruptive here

shows itself, and practically the whole

of Moose lake is enclosed in it. The
outlet of the lake into the stream men-
tioned before as joining Onaping river

two miles north of the station is over

the eruptive, and the same rock is found
at various points on the lake and on the

next small lake to the northeast, gener-

ally called Trout lake, and another to

the east of it.

The acid edge runs northeast and
southwest as a range of hills often with
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sharp minor ridges, Bloping to the Bouth

east and precipitous to the northwest,

resulting perhaps from faulting during

the Binking of the basin, or possibly re-

presenting a main direction of joints.

All the Burvey lines cross these ridges

rlmgnnally. The contact of the nickel-

bearing eruptive, with the tuffs

southeast is often drift-covered, and on
this edge as well as on the basic edge

there is frequently a valley or narrow
lake in this position. The sedimentary

• the southeast also form sharp

ridges parallel to the eruptive ridges,

and occasionally a narrow bill consists

of the acid edge of the eruptive on one

Bide and on the other of the tuffs.

The besl exposure of the contacl be-

tween the acid edge and the sediments

found in I he region occurs on the shore

of a pond a little east of the «
- » 1 < 1 of the

from ilie south t>> Moose lake.

This body of water, unlike mosl others,

Morgan Township

The basic edge of t be erupt [\

a small lake just east <>t the Levack
mine ami enters Morgan township on
tin- fourth concession line, then turns
a little north of east to Island river,

which follows ill'- edge for more than a

mile ami turn- northeast once e to

the fifth concession, and finally passes
into Bowel] township from the north-;

east corner of Morgan township. I

boundary may be reached partly from
Troul lake ami partly from a lumber
road leading over sand and gravel plains

from ' Ihelmsford t" a camp near i be
junction of Island and Sand I hei ry

rivers. Travel in the region is, how-
ever, \it\ troublesome from fallen tim-

ber and the unusually rugged and preci-

pitous hills along the contact. The best
exposures Been are near the lumber
camp, where a steep hillside rises above

Sample from Sampler.

Average
Samples taken by Messrs. Cohen & Bradlev,

for J. R. DeLemar, N.V

Total average

[nso

li.Kl

Shaft Xo. ] 8 ft from bottom D. C. Schuler
piece from dump '. K. A. Sjos

.. from ilmn 1

1

1>. c. Schuler
25 feet depth
pieue from dump E. A. Siosl dt ...

HI A. surface D. C. Schuler
'• B, surface

B, b ittom
«' sur.'ace

" C, trench .... :;. i<j
•• «'. 13 ft. |.it

•• D. low ground ••
.... i.oj 50.4

Diami nl .lr.ll hole, near A, 26 ft \. H. Wilmott
40 "

alloverdumps R.H.Aiken 5.01 54.3
Near norite Willi ••

L.35
.7n

J. 11

.14
'.:

"' 17

1 . 19

2 13

1.31

1 \>'.<

1.65

2 . 24

2.02
i

2. 1"

i

cut- across the strike, ami near its out-

let into .Mouse lake the edge of the

nickel-bearing eruptive shows a reddish-

gray medium-grained rock, followed to

me southeast Dy coarse flesh-red granite

or gneiss, possiblj a pegmatite 'like.

Then i les rock much like the first

mentioned, succ led by conglomerate
with a fine-grained gray crystalline base

ami granitic-looking pebbles, lasting for

about 12ii feet, doubtless the basa' beds

of the sedimentary series. Beyond this

is coarse white quartzite for aboul 70

feet, ami then conglomerate again for

about 200 feet, after which there i- • >

eui ious breccia of paler an I 'la k ;r cherl

-with some pebbles ami boulders of gran-

ite for 1,000 feet, evidently the same
as had been found along the railway

southeast "f Onaping beneath the vitro-

phyre tuffs.

Island river, having the nickel-bearing

eruptive mi it- southern face pushing
projections into the Laurentian rocks

forming the summit. The former rock
i- Ik. i verj gray, sometimes even rather

reddish-looking, ami of variable texture.

coarse-grained ami tine-grained parts

running into one another, the finer

grained material sometimes cementing
blocks of Laurentian rock into a brec-

cia. The Laurentian. which strikes east
ami west with a vertical dip. has the

usual characters and consists of coarse

gnei&fc with bands of gray-green finer

grained material, the whole sheare, 1 in

places into what looks like felsite. Near
tl Ige it i- greatly broken a- if by
the action of the eruptive mass t" the
south. Xo ore or gossan was found
from the west edge of the township to

lot 1 in the sixth concession, almost at
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the northeast corner, and prospectors

have taken up no locations between the

two points. Near a small lake where

the four townships. Foy, .Morgan, Lums-

den and ±5owell, meet there are two

locations with two or three patches of

gossan, on which very little work has

been done.

The southern or acid edge of the erup-

tive in this township lias the usual char-

acters, and is in contact at various

points with the basal conglomerate so

often found below the tuffs. The erup-

tive band is at its narrowest about the

middle of Morgan township, having at

one place a width of only a mile, and

there seems less variation in character

between the basic edge and the central

and southern parts of the band than it

is customarv to find in other parts of

the nickel range. Perhaps this fact

should be brought into connection with

the absence of ore referred to above.

The thickness of the molten eruptive

may have been insufficient to provide

any large quantity of sulphides by

gravitational segregation.

In Powell Township

In Bowell township the northern

nickel range has long been known

through the work of prospectors, and

a row of locations has been taken up

beginning at the' southwest corner and

running quite across the township, pas-

sing in the third concession into the

next township. Wisner. About at the

centre of the row of locations a long

offsei branches toward the west, extend-

ing out of Bowell into Foy and ending

almost exactly in the middle of the lat-

ter township; and the whole of tin- off-

set is included in mining locations

so that there has been more interest

shown in ore deposits of this township

than in any other cm the northern

range.

The locations are best reached by

colonization and lumber roads from

Azilda (Rayside) to Trout lake (a larg-

er body of water than the one of the

same name in Morgan township). Cros-

sing Trout lake by canoe a trail leads

inland from its northern bay and

branches toward the southwest,

west and northeast. A part of this trail

which wa- cut out for the use of pack-

horses during the development of some

of the properties is still in good condi-

tion, lint toward the end- in each direc-

tion the path is rough and hard to fol-

low, especially where the timber has

been cut and fire has run.

Beginning at the southwest corner of

the township the basic edge of the nick-

el-bearing eruptive is found a little

north of the corner post of location W

L> 251, and in a general way the trail

follows the edge, except where hill- or

swamps turn it aside, or where nior-

ainic ridges hide the contact. Gossan

shows against the steep slope of the

Laurentian toward the northeast corner

of the location, and there is a swampy
pond below, with hills of norite to the

southeast. Near the west end of WD
241 an outcrop of gossan and a test pit

along the trail indicate the boundary,

and more gossan i- seen toward the east

side of the location, then drift hide- the

contact until WD 231 i- reached

where three similar -mall outcrops oi

gossan and ore occur against the Laur-

entian.

In WD 238 a -mall offset projects north-

ward from the edge running into a nar-

row \ alley in location WD ST.where there

are stripping? showing gossan. The
valley is enclosed by steep and bare
Laurentian hills. A small lake in loca-

tions WD 242 and 230 appears to re-

present the boundary, and Roland lake

a little to the northeast occupies the.

same position, having Laurentian on the

north and norite on the south.

In a general way there is a valley

running along the southeast edae of the

Laurentian. which rises as a very rug-

ged range of hills to a height of from
200 to 270 feet, with patches of ore
along its foot. Southwest of the val-

ley, which is often occupied by a nar-

row lake or muskeg, gray hills of norite
rise to about the same height a- the
Laurentian.

In WD 35 the offset running to the
Ross mine in Foy leaves the edge of

the main tange. In WD 36 near it-

northwest corner and probably extend-
ing into the previous location tnere is

a promising outcrop of gossan and ore

at the edge of the granite, but east
of this to Trout lake no ore was ob-

served.

Offset to Ross Mine

The longest offset on the whole cir-

cumference of the nickel-bearintr erup-

tive extends for six miles nearly west-
wards from WD 35 to WR 5. reaching
what is called the Ross mine, in the
exact centre of the township of Foy.

The path is at first good, but before the

west boundary of Bowell township is

reached fire and fallen timber and the

debris left by the lumbermen injure it

greatly, and beyond this care is needed
in following it even in green timber,

since it has scarcely^ been used for a
number of years and the blaze- are
growing dim.

Just after turning off from the main
range there is a considerable showing of



1903 The Nor the: n Nickel Range 201

ore on a hillside, and the adjoining rock

consists Largely of white plagioclase crys-

led together as to appear

like anorthosite. Small Beams of mag-
netite occur in this rock as well as sul-

phides. To tli" northwest in WD 150

a wide expanse of gossan is exposed

by stripping and numerous test pits ex-

tending nearly to Nickel lake, where

there i- a log house occupied during wie

development work. Turning
band narrows greatlj and fine-grained

norite penetrates between blocks of

i ained norite, of a gray _

• stone, and of a white rock

with porphyritic feldspars, the \\ii'>le

rusty or gossan-covered. The adjoining

Laurentian is coars> e, an un-

usual variety in the region. On the

-hmc of th" next lake to the west a
similar mixture of rocks is seen, and

--.hi rises above the water.

From this point t < > the neighborhood
Of R.OS8 mine little ore or gossan was
Been, although the band of norite, nar-

rowing and widening, seems t"

tinuous nr nearly SO tin- whole way
;

but somewhat similar outcrops of gray
rock rising through drift-covered ground
leave some doubl as to the relation-

ships. Evidently the early prospectors
considered the whole length to

to the nickel range, or they would be

ken up locations along it. The,

greatesl width of tl ffset, bo tar as
. is in WD 234, where the rock
extend for about 500 feet, but

usually it i- much narrower, in one case
apparently only 20 feet.

Our exploration of th" locations just

east of the Roes mine was greatly 'iin-

dered by tin- work of a colony of 1" av-

er* which had recently built a dam
backing up the water for half a mile
or more in various directions into the

tlat wooded land along the creek. \\ K 5,

tl riginal Rosa mine location, includes
two outcrops of ore and gossan stand-

ing as usual againsl a hill Bide of Lau-
rentian. and dipping under the muskeg
borders of a small lake: but the amount
of ore to be seen is not large. Most
of tin- Laurentian encountered along this

offset i- coarse-grained and flesh-colored,
>. ,i of gray-green rock, in

pem-ral appearance not unlike the no-

rite. are enclosed in it.

South Edge of Eruptive

The acid edge of the eruptive crosse3
from Morgan township into Lumsden in

the fifth concession, and is fairly well

exposed near the north -hove of a -mall

unnamed lake just north of the con-

cession line in lot 0. as a gray rock
weathering reddish. The neighboring

sediments to the Bouth look like quart-

ate with pebbles and merge into the

tuffs, and these i

northeast as a range ol high hill-, sink-

ing however where Nelson river makes
ay through. Along this

gravel plains and morainic ridges con-
ceal the rock. On the line between lots

ti ami 7 to the south of a small lake.

crossing the concession line between
Lumsden and Bowel! the acid

a hard graj green rock, or -

eruptive appear- to in- tween
it and the - but on the town
line in lot ."> and also in lot 4 we find
the usual relationships, the gran
looking acid edge seeming to blend with
a greatly metamorphose
glomerate. In places, if it were not for
the coarser grain and different texture
of the included pebbles and boulders, the
matrix of the conglomerate could m
distinguished from the eruptive.
greal care
run the contact between the two i

In location WD 252 at the southwest
bay of Trout lake there i- once mora
a fine-grained dark-green rock between
the eruptive and the tuffs, in :

very much like a basic eruptive rock
. but in others charged with

pebbles of granite, ami having the
- of --late conglomerate." In this

marginal rock there are reins contain-
ing quartz with zinc blende, galena and
a little copper pyrites, and at one point
a -haft has been sunk to open up the
ore. The quartz formed quite large
crystals before the sulphidi -

ted, and on breaking t

-i\ sided cross sect ions of the prisi -

well marked. No very large amount of
or.- was bo be seen, and I

not seem to be of great in

anee -o far as the present development
work goes.

There is a small opening near a black-
smith shop a little east of the east bay
of Trout lake, also on similar dark

|

eruptive looking rock, but ei

i- to be seen here than in WD _' >2.

I earing veins are found
in the adjoining sediment- or in green-
stone- connected with them and not in

the nickel-bearing eruptive itself, but
the eruption of the latter may have

connection with the formation of

the deposits.

A very trood section of the contact
of the acid edce with the sedimei

sed on a small peninsula projecting

from the south shore of Trout lake
where the lumber road reaches the
water. Two or three islets to the north
show the nickel-bearing eruptive in it*

usual phase along the southeast edge,

while the peninsula ends in a coiu
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erate having apparently two kinds of

matrix, fine-grained green material con-

taining epidote and quartz and rather

coarse reddish or grayish quartzite, both
including many small and large pebbles-

of granular quartzite and of granite. Ir-

regular projections of the acid edge,

granite penetrate the conglomerate for

100 yards or more. Next to the south-

east is a narrow range of precipitous

hills of hard splintery cherty-looking

biecciated rock, then comes a breccia

of a less cherty kind with, however, a;

few granite boulders, probably the base*

of the tuft's. The section described is

about 1.200 feet in length. Still farther,

to the southwest are the usual tuff's^

less flinty and unaffected by the neigh-

borhood of the eruptive.

Wisner Township
The basic edge of the eruptive runs,

almost due east from the northern side)

of lot 12 in the third concession to
lot 4 in the township of Wisner, and
then bends to the southeast toward
Vermilion river and Norman township.
The portion up to lot 4 has been sur^

veyed as locations, but prospectors seemj

to have found no ore along the rest of)

it. This part of the nickel range is best
reached by lumber road to Frenchman's
lake and then by a canoe route to Joe's:

or Marion lake which crosses the nickel-

bearing eruptive diagonally. The two
Frenchman's lakes are in the sediment-
ary rocks, the south end being enclosed
in the soft black slaty variety of the*

tuft's, but morainic materials hide the
bed rock as one crosses to Joe's lake.

The ha sic margin of the nickel-bear-
ing eruptive has the usual characters,
north of Joe's lake, the boundary to
the north being Laurentian and a
swampy valley running at its foot with
low hills of norite to the south. Not
much gossan or ore is to be seen in the;

locations across this township, though
considerable showinsrs occur on WD 16

and WE 14 near the head of the lake.

The acid edge is very well shown on
Joe's lake, which it crosses near the!

south shore, and the bare surface of
the rock near a small lake to the south-
west gives an uninterrupted section

across the boundary. The edge of thej

eruptive is eranitic-looking and seems
to blend into a conglomerate with a:

fine-arained crystalline ground-mass,

which might be taken for granite con-

taining small and large boulders of gran-

ite, often with vague edges. This con-

glomerate is penetrated by indistinctly

bounded projections from the eruptive,

and seems to have been erreatly reerys-

tallized in consequence of its presence.,

About 360 feet to the south the con-

glomerate has a ground-mass suggesting

arkose or quartzite with a few pebbles
of granite, and this dips beneath the
small lake.

A parallel section on the shore of/

Joe's lake shows a similar conglomer-
ate followed by breccia-like tuft's at a
distance of 400 feet south of the acid
edge, but with a few feet of a fine-

grained green-gray rock without pebbles
between.
The eastern side of Wisner township

is most easily reached from the Vermil-
ion river near Dawson, and a canoe
route leads across from the second
Frenchman's lake to this point. The
rock showing between the two lakes
is mainly tufts, but half a mile west of,

Dawson a- large dike of diabase rises

beside the trail, perhaps the continua-
tion of a dike found by Mr. Colbert on
Onwatin lake about Itwo miles south-

east. Near Dawson gravel plains and
muskegs cover the rock along Vermil-
ion river, but the norite forming the,

northern edge of the eruptive is found
rising as hills a mile west of the upper,

end of Bronson lake, near a small lake
at the corner of lots 3 and 4 in the

fourth concession of Wisner township.
At the boundary the norite leans against
a Laurentian hill, but no ore or gossan
was to be seen; and similar relation-

ships are found to the northeast to-

wards Vermilion river, but gravel ter-

race- hide the rock nearer the river.

Near the head of Bass lake, the next
expansion of Vermilion river south ot

Bronson lake, the acid ed°e shows itself

with the usual metamorphosed conglom-
erate to the south, here having a width
of 800 feet before the tuffs are encoun-
tered.

Norman and Capreol

The boundaries of the nickel-bearing

eruptive in these townships were main-

ly fixed by my assistant. Mr. Colbert,

and the following accounlt is given in

his own words :

"The northern nickel range makes a

sharp turn in the townshiu of Norman,
its outcrop there assuming a southward
direction. In the northern concessions

of Capreol township another change in

direction is found, the strike being
no-thwest and southeast to Massey
creek as far as it was followed. The
line of outcrop of the basic edge, owing
to its comparatively rapid weathering,

determines the position of a narrow-

valley from the Whistle property to

Massey creek. This valley widens in

many places, often containing lakes!

which conform to the strike of the

eruptive. Fxamples are lakes Selwyn,

Waddell. Ella and Clear.
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>asic phase along fetus part ut

it- outcrop resembles the norite of the
northern range, being a lighJt mottled

and i- comparatively narrow.
i phases occur in spots and re-

semble the rock at the Blezard mine,
but tlie few small patches found neai|

Moose lake are easily overlooked. Manj
peculiar contact varieties are found such
as the poikilitie kind near the Blue
lake ore deposit, which to the eye ap-

- quite coarselj granular, but is

found under the microscope to consist of

largi - of feldspar optically

continuous with inclusions of l>i -ili-

ine transition to the microgra
phic phase takes place within a short,

distance, and the total width of outcrop
of the eruptive is a minimum in the)

townships of Norman and Capreol, being

but little over a mile as a rule. The)

micropegmatite is of the usual flesh->

ed rather coarse-grained variety

found in the northern range and cor-.

responds in mineralogical composition.

"On t! a-t side the eruptive as in

contact with Laurentian granite and
_: 1 1

1

• i
~ ~ . The granite i- pinkish-red, with

abundant quartz and few of the dark
minerals in place- where the acid mag-
ma has not incorporated inclusions and

- - ..f earlier rocks. In many parts,

hornblende porphyrites and green schists

occur, often running oul in basic bands
into the acid material and forming
•.'it'-i—. or again occurring as immense)
block- or large masses of considerable

area which the action of the erupted
material failed to shatter. A large mass'

of this kind occurs half a mile south

of Moose lake near the small marsh on
the road to Blue lake.

••The acid phase to Ithe weed comes in

t with the usual conglomerate^
highly indurated with well-rounded
pebbles :ind boulders of granite, irreen-

stone, schist and quartzdte. On passing
westward this rock becomes softer and
tufaceous, with no large boulder- -

in».

"A large diabase dike of great width,
in some places a few hundred paces, was
found in the valley of Massey creek on
the boundary of Capreol and Maclen-
nan townships in the third concession.
It al-o outcrops on lot 5 in the fourth

ession of Capreol on the shore of
the -mall lake on the line between lots
."> and 6. Tin- i< probably the same
dike that cm^o- lake Onwatin and
which apears on lot 8 in the second con-

ssion of Wisner near the southwest
po-t. the outcrops all being in a nearly
straight line. The rock has a distinct

green color due to a considerable con-
Tent of olivine.

"Wherever the contact between the
norite and the Laurentian appears on

the surface indication- of ore arc found,
either in thin pal - m or out-
crops of ore bodies. Sulphide pa 1

1

can be found on the contact wherever
the rock i- tested, and the
product i- present along it- entire
length in the townships near lakeWah-
napitae. The more important on-
ot ore OCCUr near Blue lake- and BOUth
of it near the -mall Moose lake. On
thi> -hole of Blue lake the diamond drill

ha- proved the existence ofabodj of ore,
_ly magnetic and , 'the

outcrop near Moose Is band
of ore follow in"; the contacl and vary-
ing in width from tun to six feet of
fairly lt 1 BUlphides. In tli

this ore appears rather lean, being
mixed with - »f the mother magma,
but the proposition look- promising,
having in view the improvement of

transportation facilities. Further north,
Btrong local attraction- are found on
the north end of Ella lake near the
wesl -ide of WE 2, but no
have been opened to prove tin- existence
of an ore body. at side of < [ear
lake near the -hole -how- a feu
pit- with ore and a considerable extent
of gossan.

"Leaving the Whistle property going
westward the contact i- found forty
paces north of the northwest comer
post of lot 7 in the fourth concession
of Norman. The ground succeeding i-J

low and drift-covered for nearly a mile,

with no outcrops of the basic edge till

near the line between lot- '.i and In.

where the contact shows with a test

pit and gossan 210 paces south of the
noiv. west corner post of lot 9 in the
fourth concession, lo the west this out-
crop is followed to low ground again
with gravel deposits, but the norite out-
crop- south of the northwest corner
post of lot 10 in the fourth concession
at 4ln paces. On following the uncut
line half a mile to the wesl between
lot- 11 and 12 north from the post at
the south boundary of the fourth con-

cession a small test pit in a body of
ore was encountered at 1940 paces, me
Laurentian here contain- good-sized
band- of green hornblende schist like

that which accompanies the Huttort
magnetic ore deposits. The Laurentian
was also found 1010 paces north of

where the boundary of Wisner and Nor-
man crosses the Vermilion river in con-

cession four."

T 'e acfd edge of the ei uptive was trace 1

last summer southward through Nor-
man and Capreol to the -and and gravel
plains which hide the bed rock in Gar-
son township: and the relationship of
the eruptive to the overlying sediments
was the same as has been described in

other townships. A pood exposure of
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the contact is seen on the road north

from Dawson toward .Moose mountain

where, as one advances, the tuffs take

on the character of conglomerate, and
then of boulder conglomerate with a

felsitic ground-mass before the edge of,

the eruptive is reached. In general,

the ridges of tuffs and conglomerate,,

as well as of the eruptive, run north

and south at this eastern end of the,

range, evidently conforming here as

everywhere else to the direction of the;

line of contact, showing a close relation

between the dips and strikes of the

overlying sediments and the line of out-

crop of the basin-shaped eruptive sheet.

No ore deposits are known on the

acid edge at this end of the nickel belt,

but a so-called nickel mine was found

not long ago at the east end of On-

watin lake in black slate. Two openings

made here show only iron pyrites.

Acid Edge of South Range

The norite edge of the southern nickel

range has attracted great attention be-

cause of its ore deposits, but very little,

work has yet been done in the way of

tracing the acid edge. As far as time

would permit characteristic sections

across the southern range were exam-
ined for the sake of comparison with
the northern range, the sections chosen

being near Whitson (or Blezard) lake

and between Murray mine and Azilda,

both of which were examined vears ago
by Dr. T. L. Walker (5).

The section examined near Whitson
lake followed the road toward the north-

eastern settlements, along which there
are numerous outcrops of rock, instead
of the shores of the lake itself where
Dr. Walker had worked. The basic edge
at Blezard mine is of the typical sort for

the southern range, consisting of dark-
gray norite with bluish quartz and some
plates of biotite: unlike the paler gray
rock common on the basic edge of the
northern range, where bluish quartz and
biotite are not conspicuous. A wide
swamp intervenes between the outcrops
near Blezard mine and the hills to the
north, where rock once more appears ;

and the character of the rock is still

that of norite, though coarser in texture
and paler in color than at the mine.

After a short interruption of pale flesh-

colored, fine-grained rock, either a dike

of granite or a mass of metamorphosed
quartzite, a coarse flesh-colored to gray
variety of the eruptive is again encoun-

tered, either a syenite or diorite in ap-

pearance. A sharp hill of reddish gneis-

soid rock rises just beyond this, pos-

sibly another band of later granite,

(5) Quar. Jour. Geol. Soc, Vol. LITT.

(1897), pp. 47-56.

though it is sheared into a distinct

gneiss. Next comes a dark flesh-colored

variety of the eruptive, suggesting sy-

enite, but proving under the microscope

to consist mainly of pegmatite with
much quartz. Coming down to lower

ground near the northwest end of \v hit-

son lake a darker gray rock, sometimes
gneissoid, represents the acid edge of

the eruptive and stands in contact with
the sediments.

At the edge there is a narrow band of

conglomerate containing pebbles and.

boulders of quartzite, granite, and per-

haps other rocks, with some green
chlorite schist, partly as matrix and
partly without pebbles. There has ben
a good deal of crushing along the mar-
gin of the eruptive, and the relation-

ships are not always clear, but the

strike is about 60 degrees with a dip

of 35 degrees to 55 degrees to the south-

east, as if the eruptive had overturned
the edge of the sediments. Beyond
the contact tuffs of the usual kind are

found at various points along the road.

Except for the granite or gneiss inter-

ruptions in the eruptive and the nar-

rowness of the band of conglomerate be-

tween it and the tuffs, the relationship

is like that found in various places on
the northern range.

As the eruptive with its varieties

along the railway between Murray mine
and Azilda has been described in some
detail by Prof. Walker (6), little needba
said of it here, except that it conforms
to the types found near Blezard and is

penetrated by irregular dikes and
masses of flesh-colored granite.

The acid edge is found half a mile
east of Azilda station, where a road
turns north, and has the appearance of
! edd'sh syenite greatly broken and shear-
ed, as exposed on a cliff to the east of
the level farm land. Some lower points
consist of gray gneissoid rock with
much mica, probably the extreme edge
of the eruptive, but passing wthout any
marked break into what is probably re-

arranged quartzite or arkose, evidently
sedimentary. The latter rock crops
out at various points on the road to
the north; and a less modified arkose
stands out of the clay flat as a sharp
hill nearly a mile northwest of Azilda.

Beneath the arkose is chloritic slate or
schist with some, flattened boulders,

striking N. 15 degrees to 30 degrees E.

and dipping about 20 degrees toward
the east.

At the northeast end of W lutewater

lake the acid edge takes the form of a

somewhat reddish-gray, distinctly gneis-

soid rock, but the adjoining sediments
are hidden under swamp and clay. A

(0) Ibid, pp. 47-54.
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promontory "ii the north side of the

lake two miles west ahawe none of the

eruptive, but must approach closely to

Ige. Bere Bchist conglomerate

out of the water having a strike of

about 40 degrees eaat of oorth and a
• the

[t includes many boulders

of arkose or quartzite and perhaps

granite in a matrix of chloritic or bio-

tit iv Bchist. Less than a quarter of a

mile to the north is a hill of character-

istic tuffs contaii ogu'.ar pb
ble- of other rocks, and the

point on the north shore of Whitewater
lake may represent a basal conglomer-

: the tuffs, like thai so often found

at the edge of the northern range. A
curio ii -in

localities is

lip to the southeast. This may
however, represent only the schistose

nig from squeezing at

ri_-ht angles to this direction; and the
real -trike and dip may be quite dif-

neral, it may be said that the

_ t the eruptive is more broken
by dike- of granite, etc.. on the south-
ern than on t he northern edge, and the
adjacent sediment- have been more pro-

lly acted on. resulting in the pro-

duction of schists. The regular boulder

ind at the northern
ippears to be thinner and less con-

stant along the southern

Basin of the Eruptive

In connection with the study of the
nickel-bearing eruptive numerous obser
vations were made of the rocks within
it- boat-shaped synclinal basin; and the
results may he brougl I I s here.

rocks have attracted attention
the nickel region began to be

stud - of their

unliki - the ordinary Huronian
- of northern Ontario. Dr. Bell in his

eporl 7 gives bi ief descriptions

of the rock-: and Prof. Walker men-
tion- them also in the paper previ -

Numerous - have
made to them in report- of the

Bureau of .Mines (8), but no detailed

study has been made of them, so far as

can be found in published accounts. Dr.

Bell- map divide- the rock- of the

basin into "dark argillaceous and gritty

sandstones with -haly bands, possibly

Lower Cambrian." and "black siliciou-

volcanic breccia with black <date in

• parts": and in hi- report he com-
ment- on the unchanged character of

1. Sur. Can., 1890, Rep. F., p. 11

and pp. 22-24
- Rep. 10"3, n. 201. etc.

the upper sandstones, which h<

considers much later in age than the
lluioniah rock-, around.
Dr. Harlow however in looii (,'jj re-

gards tl to the.

Stem with the Huronian slat-j^

and quartzites.

Nature of the Sediments

Our study of the rocks occupying the
basin shows that in most plad -

the northern range the next rock to the
acid edge of the nickel-bearing eruptive
is a coarse conglomerate of granite
boulders uptoseveial inches oi

or two in diameter, cemented by liner

grained granitic or gneissic looking ma-
terial, perhaps a metamorphosed arkose.
Next to this may come a thin land of
white quartzit
quartziti rock with many
fragments of dark-gray or whil
and sometimi - quartzite and
granite.

Tuffs

Beyond the different phases of con-
glomerate, which may have a width of

1,500 feet or less, come- the vitrophyre
tuff which has attracted BO much atten-
tion, and dark gray or black rock on

- Lrfaces, but weathering brown or

j or almost white. On fresh
or not too much weathered surface- the

angular fragments of dark or pale-gray
material.- in a compact black basis.

Thin sections show that the frag

consist often of chalcedony oi

pentine. Occasionally pebble- or large
rounded blocks of chert, quartzite or
granite are imbedded in the breccia,

Bhowing that at least some ordinary de-

trital materials joined the rail.

cam.- ash and lapilli which i- -

to have fallen into the sea when the
rock was formed. Undoubtedly, how-
ever, most of the constituents of this

curious rock have come from •

volcanic eruptions on a very large
-

The boundary between the tuffs and
_lomerate beneath is not

sharp, but the transition tal -

more rapidly in some places than in

others.

The width of the tulfs was not deter-

mined by us in many cases, but in two
instances we found them at least a mile

and a half wide, and were not sure even
then that we had covered the full width.

Although they were almost certainly

deposited in water, marks of stratifi-

cation were not observed with sufficient

- ..mary Rep. Geol. Sur. Can.,
ir»>2. r,p.

•_•--



206 Bureau of Mines No. 5

clearness to determine strike and dip,

but the direction of the sharp ridges

in which the rock now stands is always
parallel to the edge of the nickel-bear-

ing eruptive. As the dip is not known,
the thickness cannot be reckoned with
any certainty.

Slates

The hard variety of tuffs which forms
sharp hills and precipices seems to pass

gradually into a softer, slaty variety

with a well-marked cleavage. In this

the fragments arc flattened, giving a

spotty look to the cleavage surfaces,

and nunc of the cherty or chalcedonic

material is present. This again passes

into ordinary black slate with a good
cleavage across the planes of sedimenta-

tion as shown by a slight banding. As
the slates are the softest of the sedi-

ments they have undergone more de-

struction than the other rocks, and so

are often drift-covered when the tuffs

and sandstones rise as ranges of hills.

Specimens of the slate have been proved

to contain G.S per cent, of carbon, and
they should probably be considered as

ordinary muddy sediments originally

charged with organic matter. This rock

is so poorly exposed that in many places

one can only infer its presence under

the sheet of* drift along the river-.

Sandstones

The sandstones or arkoses, sometime-
spoken of as graywaekes, form the up-

permost rocks of the basin, and are

widely exposed, since they are more re-

sistant than the slate 'and stand up

often as sharp ridges rising 50 or 100

feet above the plain. These rocks are

rather dark-gray and vary in texture

from very tine-grained material, almost

slate, to coarse arkoses, in which there

are rounded fragments of quartz and

feldspar as large as a pea, or rarely

small pebbles. In a general way. they

are very uniform over the central tract

of the syncline, but have at any given

point considerable variety. Occasionally

black bands of slate occur in the sand-

stone, bringing out distinctly the strati-

fication, but more often the direction of

the bedding is obscure, though the

general course of 'the ridges may be sup-

posed to represent it. Occasionally in

the finer grained varieties there is a

distinct cleavage, which must not be

confused with stratification.

The points at which the sandstone-

can be most -easily studied are Larch-

wood toward the northwest side of the

syncline, and Chelmsford toward the

southeast side, both stations on the

Canadian Pacific railway.

At Larchwood the banks of Vermil-
ion river and the hilly country to the
north and west of the village give ex-

cellent outcrops. To the north there are
several parallel ridges of the rock
striking 4.5 degrees to oU degrees, and
having a dip of 20 to 3U degrees
to the southeast. The ridges are steep
toward the northwest and slope about
as the rock dips. Quartz grains, a lit-

tle mica, and small pebbles -how on
weathered surfaces ; and finer grained
parts, greenish-gray in color and band-
ed lighter and darker, are sometimes
greatly crumpled. A mile west of

Larchwood along the railway, where the
ridges trend 35 degrees, the dip as
shown by slaty layers is only 10 de-

grees to the southeast, but a slaty
cleavage has a strike of 55 degrees ano_
a nearly vertical attitude. >ome large
angular fragments of fine slaty or cum-
pact texture are enclosed in the ark.--.
one mass having diameters of five by
seven feet, but the slaty cleavage runs
through both.

Large oval concretions of impure car-

bonate of lime are common in certain

beds, weathering more rapidly than
the surrounding rock and so forming
slight depressions, In appearance oi
fresh surfaces the concretions do not
seem to differ much from the rest.

About a mile and a half west of Larch-
wood the sandstones are covered with
stratified sand, and the next rock ex-

posed, near Phelan about two and a half
or three miles beyond, is vitrophvre

tuff.

Going east from Larchwoo 1. the

rock is well exposed at the falls of tb<»

Vermilion near the railway bridge. wher»
the river, running southwest, has cut a

small canyon between ridges and then
suddenly turns off to the south-

east across the rid.'fs. The strike

is here 55 degrees or 60 de-

grees and some black slaty layers-

dip 45 degrees to the southeast.

Two miles to the east the sandstone
strikes 70 degrees. and dips 30

degrees to the northwest, while

an indistinct cleavage is about
vertical. Four miles east the bed-

ding seems to be nearly horizontal,

as -hown by slaty layers, but rather
high and sharp ridges rise above the-

clay plain about parallel to the imper-

fect slaty cleavage: which at Chelms-
ford, six miles to the east, has a strike

of 60 degrees. Concretions are promi-

nent features again at Chelmsford, and
a stone quarry west of the village, gives

good exposures of the rock, but the

stratification seems too uncertain and
irregular to settle a genesfll direction-

of dip.
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About two miles northwest of ChelmB-

ford a quite high and continuous ridge

..I sandstone rises above the flat clay

land with a strike of 35 degrees oi W
degrees, but with a cleavage running

60 degreea Eere too there are Bome
concretions and Blaty layers, in places

coarser and liner rrateria's showing ioa-

tortion or swirling forms.

It may be said in a general way that

the Bandstones have the synclinal atti-

tude, dipping southeast <.n the north-
west Bide and northwest on the opposite

Bide; bul there i- much irregularity in

the arrangement, accompanied by a

good deal of faulting and much squeez-

ing and twisting of the slaty layers.

About four miles northwest of Chelms-
ford diabase penetrates the sandstone
neai it- junction with the black slate.

the onlj instance of the kind observed
in these rocks, though large dikes "f

diabase occur in the s ind tuffs

near the northeast end of the basin.

The data are not sufficient to esti-

mate the thickness of the three main
sediments of the syncline, the tuffs,

nlates and Bandstones; but tl

must represent several thousand feet.

Bince the basin is ten miles wide be-

tween WTiitewater lake and the inner

the eruptive Bheet in Morgan
township, and the dips run from 10 de-

45 degrees. If the average
width of B miles is taken, and a dip

of 30 deg - - - IT!.-. I, the total thick-

ness of the sediments will be over Ki.onn

feet, probably not at all an over-esti-

mate. There may of course be more or

h'-~ reduplication of strata by faulting,

though evidence of faulting on a large

scale has not been observed; but on
the other hand the loss of thickness by
erosion, which must have been very
great in formations so old and so Ion?.'

exposed, may more than counterbal-

ance it.

The River Systems

The relation of the rivers to the three

main varieties of sedimentary rocks in

the basin was noticed by Dr. Hell in the

course of his survey (10), and deserves
notiee here. The Vermilion river, which
is the most important, between Wisner

and Norman townships, comes almost
due Bouth, with a nearl] si i aight
between banks of slight y auriferous gra-
vel, passing through a 'wide gap in the
tuff ridges, and swinging southeast
Onwatin lake in the black Blate. LTp-
to this it ha- been a swift river with
numerous rapids, but from Onwatin lake
toward the BOUthwest it i

habit, Sowing in a very mean
channel with gentle current be-
tween bank- .if (day and
in the drift deposits overlying
the -late among the north
ern edge of the Bandstones. Near the
northwest corner of Balfour township
it i- joined by another large stream, the
I Inaping, which after tuml ling es \ io'eat
fall- and rapids over the tuffs turns
northeast along the -late- until it

the Vermilion,

After the junction the Vermilion turn-
into tin' sandstones and passi -

a Beries of rapids at Larchw 1. then
re-nil es itfi e inthwesl of Ver-
milion lake, which counterbalances On-
watin lake at tl ther end of the
syncline. as noted by Dr. Bell, and flows
out eastward once more along the band
of -late; then doubles to the sout !

and finally

the tuffs and nickel-bearing eruptive
near the boundary of Creighton and
l-'aii bank townships. At its -"r-ond

betid southwest it i- joined by
another considerable tributary. Whitso'n

'.. coming from the northeast and
following for miles the strike of the
band of s] ;l te. The three most import-
ant streams of the district, when they
escape from the tumult of their di -

through the other rocks, wind gently
in broad curves - . they reach
the soft slates, and keep to the strike
if the -late as long a- possible.
As Dr Belt points out, the- e are many

tributary streams pouring; into the Ver-
milion and Onaping from the north,
mostly with very rapid courses through
•ocky channels, but no tributaries of

any magnitude join them in the flat low-

la nds of the interior of the syncline.

The control of the watercourses by the

ancient rocky structure of the country
is very strikingly brought out in this

region, as will be seen from the example-
just L'iven.

! ol. Sur. Can. -91, p. 1RF.
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Petrographical and Stratigraphical Notes

Nickel-bearing Erupt ve

The nickel-bearing eruptive has al-

ready, been studied at a few points in a

somewhat detailed way., especially by
Profesor Walker (11), and Dr. Barlow
(12): but the rock is so important in

its geological and also its economic re-

lationships that a much more complete

study is desirable. Professor Walker
first recognized that the band of basic

rock associated with the nickel ores of

the region passed into a micropegmati-
tic rock and became much more acid on

the edge opposite to the ore bodies, a

section from the Murray mine to Kay-
side (now Azilda) being taken up in

detail to bring this out, and another
section from Blezard mine along the
shore? of Whitson (or Blezard) lake
supplementing it. He also made the im-

portant fact clear that in the Windy
lake region fifteen miles to the west of

the Murray mine section, the arrange-

ment is reversed, the basic edge being

on the northwest side of the band, and
the acid edge on the southeast. A series

of analyses of rock specimens from the

Blezard mine and Whitson lake brought
out very clearly the chemical change in

the eruptive on passing from the outer
to the inner edge (13), the silica con-

tents of the basic edge amounting to

only 49.90 per cent., while two analyses

from near the opposite - edge showed
69.27 and 67.76 per cent, respectively.

In my last report on the Sudbury re-

gion the nickel-bearing eruptive was
briefly described. Dr. Walker's views be-

ing confirmed, and the suggestion was
made that the two bands of nickel-bear-

ing eruptive joined at the ends, as a

continuous belt, and that it probably
formed an immense laceolithic sheet of

synclinal form, with tuffs and ordinary
sediments enclosed within it (14). The
past summer's work has made this con-

clusion practically certain by connecting

up the northern with the southern nick-

el range and actually following the erup-

tive belt from point to point, except

where drift-covered, through the whole
northern part of the area.

The edges of the boat-shaped eruptive

sheet are everywhere in eruptive con-

tact with the rocks above and below
along the northern side, and probably

(11) Quar. Jour. Geol. Soc, Vol. liii.

(1897)

ill' i Geol. Sur. Can., Summary Rep.,
1902. pp. 256-260.

(13) Quar. Jour. Geol. Soc, liii., p. 56.

(14) Bur. Mines, 1903, pp. 276-7.

also on the southern side except where
later granites have come up between
its basic edge and the rocks below.
Although the outcrop is continuous,

its width varies greatly, being four miles
or a little more along some parts of the
southern range, as near uie Creighton
mine, but scarcely one mile in width at
one point on the northern range near
the northeast corner of Morgan
township

; and in general the
southern side of the band averages
wider than the northern. With the
narrowing of the band as a rule the
number and importance of the ore de-
posits along the basic edge diminishes,
until, as in Morgan township, there may
be miles of the edge without ore de-
posits or even a stain of gossan. The
appearance of the rock in these nar-
rowest parts is paler gray and less

basic than at wider parts, so that in

Dr. Bell's original map of the region
they are not separated as bands of
greenstone. Apparently, the differenti-

ation of the magma was not carried so

far where the thickness is less, or else

tbe thickness is less because we arc
approaching the feather edge of the
great sheet of rock, and the basic parts
did not extend so far but might be
found by sinking to a sufficient depth
a mile or two in from the edge.

In Dr. Barlow's account of these
rocks, which he groups under the con-

venient field term, greenstone, three
varieties are distinguished, norite. dior-

ite and amphibolite; the norite being
the original form, and the other two
representing a less and a more advanced
stage of alteration. The norite is de-

scribed as passing into micropegmatite
and finally into a usually gneissoid rock,

gray with paler phenocrysts, weather-
ing flesh-colored, and consisting mainly
of quartz and an acid plagioclase about
which radiating pegmatite occurs, with
some orthoclase and biotite or less often

hornblende (15). His excellent a c u:it

corresponds well with my own results

for the southern range near the best

known ore deposits; but the sections

made in the northern range and in the

southwest end of the southern range,

near the bend connecting it with the

northern range, show rocks and relation-

ships differing in important ways from
those described by Walker and Bar-

low.

A few of these sections will be taken
up with more or less detail, beginning

at the southwest corner of the area.

(15) Geol. Sur. Can., Sum. Rep., 1902.

pp. 259 and 60.
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Sultana Mine—Fairbank Lake

I'he nickel-bearing eruptive is fairly

v, ell exposed for a width oi about
three miles and a half between Sultana
mine and the north end of Fairbank
lake in the townships of Drury and
(fairbank, though drift deposits cover
much oi the section Bouthwest of the

lake. .War the Chicago mine, but a

quarter of a mile to the north, the
basic edge of the eruptive shows
against rocks having the appearance of-

Uuronian schists and eruptives. It is

cere a rather dark gray dioritic-looking

rock of medium grain, quite different

in appearance from the very dark, al-

most black, variety seen near Murray
mine, not only as to color but in the

lack of the blue quartz blebs, and the
- of biotite so characteristic

farthei

A thin section might easily be taken
for one of diorite, since it coi

mainly of plagioclase and hornblende
With smaller amounts of quartz and
biotite and possibly some orthoclase.

However, the hornblende is clearly sec-

ondary in most cases, and one mass of

it encloses some hypersthene. The plag-

ioclase tends to form elongated strips

or broad plates slightly suggesting the
ophitic structure, and the small amount
of quartz is interstitial with a hint of

pegraatitic intergrowth. The lighter

color of the rock as compared with
examples farther east is at least partly

due to the absence of the minute brown
particles darkening the plagioclase in the
latter case.

A paler gray rock COO paces south of

Fairbank lake on the trail from the
Chicago mine, about half a mile from
the previous outcrop, differs little from
the rock just described except in the
presence of a considerable amount of

micropegmatite around the well-shaped
elongated crystals of plagioclase.

On the southwest bay of Fairbank
lake a dark green schistose rock, taken
at fust for a hornblende schist included
in the eruptive, is probably a sheared
representative of the last rock, consist-
ing now of quartz, orthoclase. plagio-
clase and green hornblende crushed and
rolled out, some larger feldspars occur-
ring as rounded grains enclosed in ''mor-
tar*' of quartz and smaller particles of
feldspar.

Two points on the west shore of Fair-
bank lake consist of somewhat schistose
greenish-gray rock flecked with flesh-col-

ored feldspars, containing, as seen un-
der the microscope, large feldspar mass-
es, mainly orthoclase. and an acid pla-
gioclase. so far as their weathered con-
dition permits a determination, with
crushed quartz and feldspar between.

14 m.

and a large amount Of a mineral like

epidote. not in small -

but as considerab made
up of several individi:.

ed together. Ihis mineral
in part a faint dichroism, pale t

and gray, and a -mall extinction
and should probably be referred to
epidote, though it iesi

lerite determined by Professor Walker
in the Onaping nickel-bearing eruptive.

At the north end ot the north
bay of Fairbank lake east of the port-

i - 'in Vermilion lake, near th
of the eruptive against the tuffs,

rock is once more dark . very
slightly specked with a flesh-colored
mineral. It i- very fine-grained and
Bomel Lmes slightlj schistose. Tni .

tions .-how that n i- Less sheared and
crushed than the rock- i.. the south,
and contains in spite of its dark _

I a huge amount of quartz and
feldspar in the form of exceedingly line

micropegmatite, as usual radiating from
plagioclase crystals. There is probably
some orthoclase, and hornblende oc-

. though chlorite is the chief dark-
colored mineral, giving the tone to the
rock. An analysis given later shows
that it is rather basic granite or a
grano-diorite.

The inner edge of the eruptive at
Fairbank has the appearance of being
less acid in character than in

places, perhaps because adjacent por-
tions of the tuffs have been dissolved in
them. Shearing or squeezing has
a very marked factor in the region, -

pecially toward the middle of the
eruptive band, and has giren oppor-
tunities for weathering to an unusual
degree, accompanied by the formation
of chlorite, masking the real color.

The analysis of this rock, made by Mr.
Ardagh, shows 68.95 per cent, of silica,

so that it is not so basic as its dark-
green color would suggest.

Xo complete section has been exam-
ined at the extreme southwest end of

the basin, though specimens were col-

lected near the Sultana mine and in the
township of Trill to the north near 1! •--

lake. Where the northern and south-
ern ranges converge there seems to have
been a good deal of faulting so that the
eruptive is confusedly mixed with meta-
morphosed sediments, such as arkose,
the mixture a quarter of a mile north
of the Sultana being breccia-like. The
norite rising as a hill to the east of

the Sultana camp is much like the
weathered edge described near the Chi-
cago mine; but a little north of the Sul-

tana the rock is of a different type,
consisting of masses of hornblende with
a little biotite enclosing white areas of

plagioclase made up of many small crys-
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tals crowded together. These crystals

are oval or short prismatic, and are

sometimes untwinned, sometimes divid-

ed into halves, and sometimes of more
complicated twinning ; the extinction

angles suggesting varieties from ande-

sine to labradorite. The origin of this

structure is not clear, but similar sec-

tions have been got from near Joe's,

lake in Wisner township and near Mur-

ray mine.

The acid edge varies in appearance.

On Ross lake and another small lake

to the north it is medium to coarse in

<:rain and grayish flesh-colored, consist-

ing chiefly of quartz, plagioclase and a

little orthoclase, the quartz belonging

mainly to the mieropegmatitic out-

growths round sharp-edged plagioclases,

but some forming clear separate blebs.

A little hornblende and chlorite darken

the color of the rock.

Specimens collected half a mile north-

east of Ross lake, of a dark green-gray

color with feldspar strips suggesting the

ophitic structure, were at first taken
for a dike or boss of a different rock;

but thin sections prove to contain much
micropegmatite so fine in texture as to

be visible only with fairly high powers

of the microscope. This may surround
long slender, clear-cut plagioclase crys-

tals or may form radiating masses with

a rude black cross in polarized light,

without any apparent nucleus.

Onaping-'Wmdy Lake

The best section for the study of the

northern side of the nickel-bearing erup-

tive is undoubtedly that along the Can-

adian Pacific railway between Phelan
and Windy lake sidings, where numerous
small rock cuttings expose the tuffs

with their underlying conglomerate, the

acid edge of the eruptive, its basic edge,

and the Laurentian gneisses beyond.

Taken at right angles to the strike of

the belt of eruptive rock its width is

nearly three miles. Rocks collected at

different points on the section have
been studied and described by Prof.

Walker, (16), but it is worth while to

refer to this section more in detail.

Going eastwards along the railway

from Windy lake siding Laurentian is

seen for a quarter of a mile, when drift

and an esker ridge cover the rock

for a distance. At the northwest end

of Windy lake gray, dioritic-looking

norite crops out, rather coarse and
speckled in appearance, consisting, as

seen under the microscope, mainly of

plagioclase, hypersthene and augite,

with a little quartz, biotite, and horn-

blende, many prisms of apatite and

(16) Q. J. Geol. Soc, Vol. liii., pp. 56-

some magnetite. The plagioclase, which
is clear and colorless and makes jp
about half of the rock, Las oxtiuetion
angles corresponding to andesine or
labradorite, and is generally hypidio-
morphic; while the hypersthene is idio-

morphic. This mineral presents some
anomalies, since some crystals showing
the usual pleochroism, red, brown, pale
brownish green and pale yellowish, have
parallel extinction, while others extin-
guish at various angles up to 28 degrees.

Diallage, brown and fibrous-lookine,
non-pleochroic, and with an extinction
angle of about 45 degrees occurs in

small quantities also; the small amount
of hornblende present forms margins
about the minerals just mentioned; and
the brown biotite is present only in

trifling quantities.

A specimen from a cutting a hundred
yards east is coarser grained and not
quite so fresh, but does not differ greatly
in composition. An analysis of this rock
given later, shows 56.89 per cent, of
silica, considerably more than Professor
Walker found in norite from Blezard
mine on the southern range.

Fifty yards farther east coarse red
syenitic-looking rock begins and lasts

to Onaping station, showing in various
cuttings. Thin sections prove however
that the rock contains a large amount
of quartz mostly pegmatitically inter-

grown with feldspar, but partly as
fairly large clear spaces, so that it is

too acid for syenite, and an analysis
given later confirms this by showing
68.48 per cent, of silica. The feldspars
are very badly weathered, but the well
formed crystals making the starting
point for micropegmatite seem to be
all plagioclase, though the analysis
proves that potash and soda are pre-

sent in about equal amounts, (K20 3.36,

Na20 3.72), so that the feldspar

in the pegmatite must be chiefly ortho-
clase. The dark minerals include sec-

ondary looking hornblende and the min-
eral resembling epidote named by Pro-
fessor Walker woehlerite. The last

specimen collected to the west of Onap-
ing station has extraordinarily slender

prisms of feldspar, which strike the
eye immediately on fresh surfaces.

To the east of the station the ap-

pearance of the rock changes and it be-

comes greenish gray and finer grained

:

though the microscope shows little dif-

ference except the presence of more
hornblende. An analysis proves that
this rock is less acid than the red var-

iety west of Onaping, since it contains
only 61.93 per cent, of silica.

At the margin of the eruptive against

the basal conglomerate beneath the tuffs,

it becomes finer grained, though still

green and dioritic-looking; and thin sec-

tions show short, stout crystals and
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little niieropegmatite, the quartz, which
i- present in considerable amount, be-

ing mostly granular.

Sections to the Northeast

Two miles north of Onaping at the

outlet of M<>ose creek into Onaping
river there is an interest

rather coarse-grained nortie,

rapidly weathering into boulder
-. the loose sandy and gravelly

debr- supporting the

round boulders of less decayed rock.

Ihin sections show the typical nortie

of the nickel ran;-..-, consisting of a small

amount of quartz, partly pegmatitic,

much Iabradorite, a little apparent c-r-

thoclase. and a large amount of pleo-

chroic augite very like hypersthene, but

ngly monoclinic with varioi;

ti net ion angles. Secondary hornblende
and a small amount of biotite and mag-
netite complete the dark minerals. The
plagioelase is largely idiomorphic and

-

gite, which also tends to idiomorphy,
.it the order of succession i-

ioclase, augite, quartz and pegn.

the plagioelase and augite overlapping.

A rock found at the basic edge of

the nickel-bearing eruptive a little

of the Big Levack mine on the eas

: Levack township is very similar,

except that the pyroxenes are a

completely changed to dull-green ti

hornblende, and that biotite is present
in larger quantities.

A specimen from about a mile and a
half southeast of the last locality near-
er the acid than the basic edge is

• -grained and flesh-red in color, and
- - - shown by the micr---

mainlv of micropegmatite and a little

hornblende and biotite.

At the acid edge of the eruptive near
the shore of the southwest bay of V s e

lake the rock is fine-grained "and flesh-

colored with greenish patches. The
freshest specimen is made up of p
clase in well formed crystals <o\\z

toandesine) to the extent of one half,

the spaces being filled principally wifh
quartz of a granular look and -

showing pegmatitic structure. The
minerals are chlorite filling imer-

-. and biotite, the latter in very small
amounts. Close to this phase of the
eruptive are rather coarse rocks al~o
flesh-colored spotted with green, which
in the field were collected as the aU?r-
ed edge of the basal conglomerate which
underlies the tuffs. Thin sections

-how very little difference in com-
- ion or character from the ro-

cribed above. One of the hand -

men* contains a few black frag]
- me other rock, and has a patch of

coarse red feldspar mixed with quartz,

which seems to have been de[>osited in

a cavity of the rock. In the field the
forms of pebbles and bouldei -

sembling granite can be seen, ami
probable that the ground-mass of the

to the heat and circulating soluti' i

-

the acid edge of the eruptive
come completely recrystallized into

quartz and feldspar.

In the eruptiv* the acid

in the rnetamorp
conglomerate there are small Tugs
enclosures surrounded with very

ir and enclosing hornblend.
epidote. The space is sometimes com-
pletely filled and sometimes partly va-

cant.

- oimens taken from the basic ard
acid edges of the eruptive at ab<'

narrowest point, in the norl

ner of Morgan township show litt

ference to the eye, though the one from
the acid edge has a faint th._

color which is lacking in the other.

Thin sections show considerable di

ences however. One from the basic
contains mainly feldspar with micropeg-
matite radiating from it, augite, horn-
blende and chlorite, the feldspar being

g oclase not far from andesine
in optieal characters, but with son
twinned crystals, probably of ortho-

and one peculiar crystal,

unstriated but containing irregu-

lar patches of plagioelase hav-
ing low extinction angles from twin
planes. Micropegmatite running into

areas of unmixed quartz makes about a
fourth of the section. The a ig

partly very fresh, is nearly colorless f nd
not appreciably pleochroic. The rock
has not the usual character of the
basic edge, being without hyper-
(or pleochroic pyroxene) or biotite

among dark minerals, and containing
a good deal more than the
proportion of micropegmatite and ortho-

One might almost hold that the
true basic edge is absent at this narrow
portion of the eruptive, and that the
rock just described belongs rather to
the intermediate facie? between the
basic and acid e

A thin section from the opposite or
southeast side of the band c

mainly of very fine, often plumy, micro-
pegmatite, sometimes arranged round
broad crystals of andesine, sometimes
about a narrow strip or about no ap-

parent nucleus. This makes up at

least two-thirds of the rock, while
plagioelase and a cr;. - two of

orthoclase with hornblende and a small
amount of the supposed woehlerite make
up the rest.

Near Trout lake in Bowell township
and Joe's lake in Wis
the eruptive are much like those al-
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ready described and need not be taken
up in detail.

Character of the Eruptive

We may sum up the general character

of the nickel-bearing eruptive of the

northern range by stating that the basic

edge is paler in color and contains more
silica than in the southern range, the

difference being partly due to the ab-

sence of dusty-brown coloring in the

plagioclases; but that it also consists

essentially of plagioclase having the

composition of labradorite with hypers-

thene or an augite very like hypers-

thene as to pleochroism, hornblende,

usually secondary, and a little biotite.

Among the pale minerals must be in-

cluded small amounts of orthoclase and
quartz, the latter seldom inclined to be

micropegmatitic. This rather acid nor-

ite passes gradually into a reddish
syenitie-looking rock, really a micro-

pegmatitic granite or grano-diorite often

containing a mineral resembling epidote

possibly woehlerite, hornblende, and
sometimes a little biotite, but seldom
any of the pyroxenes. At the south-

east edge of the eruptive the rock is

Results of Rock Analyses

In order to check the results of micro-
scopic work on the rocks forming the
nickel-bearing eruptive, four analyses
have been made by Mr. E. G. R. Ar-
dagh, one of the chemists of the School
of Science, and the results will now be
compared with those of Professor Walk-
er from the Whitson lake region on the
southern range. Three of the rocks
chosen for analysis come from outcrops
along the Canadian Pacific railway
near Onaping, where the exposures are

good and the materials fairly fresh; the
fourth is from the acid eage on the north
shore of Fairbank lake, where the dark
gray-green color led to doubts as to the
real character of the rock. Specimen
No. 1 is from near the brsic edge west
of Onaping, No. 2 from the middle of

the eruptive, where the rock is flesh-

colored, and No. 3 from the greenish-

gray acid edge. For comparison Pro-

fessor Walker's analyses of specimens

from near Whitson lake are given in

Nos. 5 to 9, No. 5 being from the basic

edge and No. 9 from the acid edge, the

others being distributed between the

two edges in the order given :

Xo. 3. Xo. 4. Xo. 5. Xo. 6. Xo. No. 8. Xo. 9.

Si0 3 .

.

AUOj
Fe.Oj
FeQ ..

MgO..
CaO ..

Xa 2 .

K.0 .

H^O .

TiO, .

P2O s

MnO .

XiO ..

56 89



1903 The Northern Nickel Range 213

Onaping (Xo. 2i and also Xo. 4 from
Fair-bank lake correspond very well with
Dr. Walker's Xo. S; but Xo. 3, on the
extreme edge at Onaping is distinctly
more basic than his Xo. 9.

In the Onaping analysis the rock
from the basic edge contain-,

would expect, much more lime, mag-
nesia and alumina than the most acid
phase, and much less pota-h and silica.

Working out the percentages of min-
erals represented by the analyses from
Onaping and Fairbank lake by the
tables of Cross, Tilings, Pirsson and
Washington we have the following re-

sults :

Quart/.
Orthoclase 6 12 20.02 16 -

-

Albite 31.96 31.44 27.25 31 .96
Anortbite 32.80 6.11 12.51 7.51
Hypersthene.... 14.38 7.08 15.13 12.61

33 : 28

In reality of course the orthoclase

would contain 3ome of the albite mat-
erial and the rest of the albite with the
anorthite would be combined as labrador-

ite in Xo. 1, and as oligoclase in the

others. As hypersthene does not occur

in. the more acid phases of me eruptive,

but is replaced by hornblende, b;

etc., probably some of the alumina, lime

and potash with all the magnesia and
much of the ferrous oxide really belong

to these minerals.

In the new system of classification Xo.
1 is hessose; Xo. 2 toscanose; Xo. 3 is

nameless, but comes in Sub-rang 2 of

Rang 3 in austrare: while Xo. 4 is

-' to adamellose. In reality

the classification obscures the relations

between Xo. 2 and Xo. 4. which, instead

of being far apart, are near enough to

have been chips from the same rock, so

close do they come together in percent-

ages of chemical constituents.

Effects of Eruptive

The basic edge of the eruptive seem*

to have had little metamorphic action

on the adjoining underlying rock, us-

ually Laurentian piieis; with bands of

green schist, perhaps because these rocks

were already completely crystalline and
little pervious to solutions. Where
offset', like that in Foy. project into the

Laurentian. there i=; much brecciation.

and a confused mixture of rocks results

cemented by fine-grained norite, but
otherwise apparently not srreatly chang-

ed bv the presence of the eruptive.

At the acid edee the effect on the

overlying rock was much more profound.
In most cases t hi- ruck is a coarse
conglomerate consisting 'of granite peb-
bles or boulders enclosed in

gnei&soid ground-mass, - erup-
tive seems to merge into the sedimentary
rock, which can only be
from it by the presence of the bould-
ers. Xear the edge even these become
indistinct. The apop erup-
tive are not dike-like but vague and
irregular, and we must supposi
•rlow cooling with the circulation of
water Btrongly charged with silica and
silicates in solution. The mel
phosis of the eonglon _ lually
diminishes, and at 1,000 or 1,600 feet
the tuffs are encoun' -what
hardened but otherwise nitle chant;
The acid edge of the eruptive is not

nickel-bearing, though iron pyrites may
occur in it; and in the adjoining sedi-
ments, especially if penetrated by jrabbro
or Lrreenstone. small vein deposits con-
taining zinc blende and galena occur.

Other Eruptive Rocks

In addition to the nickel-bearinsr erup-
tive a number of specimens of other
eruptives n

| along the nickel
range or within the sediments enclosed
by it. ' Those which have been studied
in thin sections are all of a basic char-
acter, and most of them occur as dikes,
the most important being an olivine dia-
baee found at various points in Capreol
and Wisner, cutting the tuffs and -

It differ- little from diabase dik- -

scribed in last year'- Report, and the
same may be said of n mass of dia
found in sand-tone about four miles
north of Chelmsford.
A dark-ereen eruptive nw. which

occurs associated with cherty gray
containing a few quartzite pebbli -

Prue's mine. WD 252. to the -

of Trout lake, near the acid e Ige of the
nickel- hearing eruptive, may liav

bearing on the adjoining depo-it- of zinc
and lead ore. Thin -ret ion- consist
mainly of pyroxenes, hypersthene being
in largest amount, though some cry-- -

having the characteristic pleochroism,
snow oblique extinction. Part of the
dirty, fibrous-looking pvroxene having
extinction angles of 4"> decrees or n
and little or no pleochroism. should be
called diallage. The feldspar, which
makes hardly more than a third of
section, is labradorite in rather short,
stout prisms. le-« often lath-, embedded
in the pyroxene, and reversing rh > usual
arrangement has clear centres with
brown, almost opaque rims. There i- a
very little interstitial quartz. This nor-
ite is much more basic than the nickel-
bearin? norite two miles awav to the
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north, and differs from it greatly in

habit, so that there is probably no con-

nection between them.
Another dark green-gray, fine-grained

rock was collected near a nicked deposit

four or five miles north of Onaping,
where it seems to have penetrated be-

tween the nickel-bearing norite and the
Laurentian. This, however, has an en-

tirely different character, consisting es-

sentially of serpentine and magnetite,

enclosing areas of still fresh olivine. A
little augite and some crystals of brown
biotite are scattered through the sec-

tion also, but in too small amounts to

be of importance in naming the rock,

which must be called peridotite, largely

changed to serpentine.

A somewhat similar rock collected

from dikes in granite at Michipicoton

tails near lake Superior may be men-
tioned here. It originally consisted of

about equal amounts of olivine and
biotite, the olivine now almost altogeth-

er changed to serpentine and a carbon-

ate. Augite may also have been pre-

sent in the beginning, but can now
hardly be distinguished. The rock, which

may be called picrite, or perhaps better.

biotite-peridotite, may be compared
with dike rocks from near Magpie river

in the same region, and from Goetz lake,

not far away, consisting of serpentine

with some fresh olivine, biotite and
augite (17).

Drillings in Blezard

Having found strong magnetic attrac-

tion on lot 8 in the second concession

of Blezard township. Mr. J. V. Miller,

in charge of explorations for Mr. Thos.

A. Edison, decided to do some develop-

ment work at the spot, which is about
a mile and a half north of

the Little Stobie mine on the

basic edge of the southern nickel range.

At the time of my visit a pit sunk

about ten feet in the norite showed
some ore, consisting of pyrrhotite, chal-

copyrite and pyrite. The country

rock is dark and basic-looking in spite

of the distance in from the edge.

Later a diamond drill hole was sunk

1,030 feet, and Mr. Miller has been

good enough to provide me with cores

at every fifty feet. In general the

sections of core are much alike, except

at 264 feet, where brownish schist with

pyrite and many scales of mica, and
also vein quartz, were encountered, and
at 900 to 950 feet, where fine-grained

flesh-colored granite, no doubt a dike,

occurs.

Thin sections were made of drill

cores from 50 feet, 550 feet, 850 feet

~(n) BurTMines, 1902, p. 170.

and 1,000 'feet. The four sections are
all of quartz-norite with a little quartz,
a large amount of plagioclase (andesine
to labradorite) and a large amount of
dark minerals. The quartz is partly
interstitial and partly intergrown with
feldspar as micropegmatite. In the
section from 50 feet depth the felds-

pars are somewhat brownish, but on the
whole very fresh, while all the pyroxene
has been changed to rather fibrous

hornblende. The section from 550 feet
is fresher still, and contains much
hypersthene (also pieochroic monoclinic
pyroxene), a little diallage, hornblende
and biotite. The sections from 850
and 1,000 feet are badly weathered, per-

haps because somewhat crushed, and
the lowest one is the worst in this

respect.

It is evident that the word weather-
ing as generally applied to these rocks
is not to be taken in a literal sense
as due to the action of surface con-
ditions. Frobably the different stages
of so-called weathering shown in the
cores are to be accounted for by the
greater circulation of underground wa-
ter in parts which have been sheared
or crushed.

Micro-Norite Groups

A curious group of very fine-grained,

almost compact rocks, dark greenish-

gray on fresh surfaces, but weathering
paler gray, with prominent bands of

green, was briefly referred to in last

year's Report (18). as having a doubt-
ful position with reference to the nickel-

bearing eruptive. When opportunity of-

fered last summer these rocks were ex-

specimens were collected. Their field re-

amined in the field and characteristic

lationships are still obscure, though it

was found that the largest area occurs
close along the basic edge of the nickel-

bearing eruptive from Blezard mine to

Murray mine. The rock is not continu-

ous for this distance, but is greatly min-
gled with other rocks, such as horn-
blende porphyrite, amygdaloidal masses,
and green schists. So far as could be
determined these fine-grained norites or.

gabbros are older than the nickel nor-

ite which encloses fragments of them, in

places almost forming a breccia. Besides

the large area just mentioned similar

rocks occur near Joe's lake on the north-

ern rancre. and possibly also near Sul-

tana mine at the southwest end of the

range : but here there has been

no "attempt to determine their extent.

The Murray mine area is extensive, cov-

ering probably some square miles, but
the fine-grained norite is so intimately

(IS) Bur. Mines, 1903, pp. 291-5.
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mixed with the other rocks mentioned

thai ao attempt waa made tu Beparate

it in mapping. So far as observed the

micro norites are not in themselves ore-

bearing, though at the edge of the nick-

el eruptive they may be more or less

penetrated by the sulphides.

The appearance of these rocks in thin

sections Lb very different from that of

the typical coarse-grained nickel-bearing

norite, though the general composition

of plagioclase running from labradorite

to andesine, and hyperathene, with one

<>r two other forms of pyroxene, is the

same. The quartz, often pegmatitic, of

the nickel-bearing norite seems almost
wholly absent in the fine-grained varie-

ty, and biotite is much less common.
The tendency to a plate-like shape of

the feldspars too is not observed.

In the micro-norites the feldspars are

usually in less amount than the dark
minerals, and often form polygranular

areas, made up of separate, often fairly

well-formed, crystals of about equal dia-

meters in different directions. The feld-

spar (usually labradorite) is very fresh

as a rule, though the individual crystals

are crowded together and sometimes
suggest crushing. Some of the crystals

seem unstriated, but crysials with twin
halves are common, as well as sections

with more complex twinning. In some
weathered specimens there is a green-

ish rim between adjacent crystals.

The pyroxene, which is later in ago
than the feldspar, usually makes up
more than half the rock as granules of

nearly equal diameters, either scattered
or assembled in small clusters. In some
sections there are also larger crystals of

pyroxene of a porphyritic kind. The
general word pyroxene is used btxause
there are undoubtedly monoclinic as
well as rhombic varieties present. The
color is usually pale pray with a faint

pleoehroism, pale reddish-brown, yellow-
ish-brown and bluish-gray, though there
are sections in which the pleoehroism i3

almost entirely wanting. As a consid-
erable number of the crystals show par-
allel or approximately parallel extinc-
tion, we may call them hypersthene, or
enstatite where pleoehroism is lacking ;

but many of the crystals in all thin sec-

tions examined have an undoubted ex-
tinction angle, ranging from a few de-
grees to forty-five, and hence cannot be
called rhombic pyroxene, but should be
named diallage when fibrous-looking, or
augite in other ca*e«. The two varie-

ties ot pyroxene •
"•• exactly alike in

every respect except the extinction

angle, and one cannot resist the im-

pression of a continuous series connect-

ing forms with no apparent angle of

extinction with forms which must be ro-

tated 45 degrees from the cleavage or

prismatic edges to become extinct. In
one or two sections there are a few
crystals much larger than the rest en-

closing feldspars poikilitically.

With the colorless mineral-, quartz is

sometimes sparsely found, and among
the colored ones, a very little biotite,

and in one case ragged, poikilitic horn-

blende of a brown color. Magnetite in

small square crystals with no hint of

leucoxene i- always found, and may,
form as much as a sixth of the whole
section, while sulphides are less com-
mon and more irregular in arrangement.
Where dark-green ribs stand out on
weathered surfaces thin sections show
bands of green secondary hornblende
along minute fissures permitting water
to circulate.

The very fine-grained, uniform tex-

tured micro-norites seem to shade into

porphyritic rocks in places, sometimes
with black hornblende crystals alone,

sometimes with white areas as well. In
general composition the ground-mass is

like the rock just described, while the

large hornblende patches are seen to

be more or less composite areas ot a
poikilitic kind, often associated with
some quartz and plagioclase of larger

dimensions than the surrounding feld-

spars. In some of the porphyritic spe-

cimens the pyroxene has largely changed
to hornblende, and it may be that the

hornblende and dioritic schists and the

hornblende porphyrites mixed with the

micro-norite are simply sheared and
weathered forms of the rock.

It is less probable that the amygda-
loid rocks found with the others have
any connection with the norite. as no
transitions toward them have been no-

ticed: but the oval white areas which
give the amygdaloidal effect consist

mainly of short equi-dimensioned pla-

gioclases very like those of the micro-

norites though of a larger size. There
are also some quartz grains with the

plagioclase. The ground in which the

seeming amytrdules are enclosed consists

to the extent of four-fifths of green,

secondary looking hornblende with some
magnetite, epidote and a few grains of

plagioclase.
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Hutton Township Iron Range

As a large number of iron locations

had been taken up in Hutton township

and the next (unnamed) township to

the west (19),during the past two years,

it seemed desirable to study these iron

ranges more in detail than had been
done previously by representatives of

the Bureau of Mines: and some time

was occupied in mapping the range and
examining the associated rocks, part of

the work being done by Mr. Culbert

after I left the" field. The Hutton iron

deposits have been known for several

years, but until 1902 the region had not
been studied by geologists. During the
past two summers, however, Professor

Leith of Wisconisn university has had
parties at work mapping the iron ranges
for economic purposes in the interest

of certain iron companies. In a brief

account of the Hutton township depos-
its given by him in last year's Report,
he compares them with those of the
Vermilion iron district in Minnesota.
(20), and discusses their probable ori-

gin.

At present the Hutton township range
is best reached from Sudbury by a con-
tinuation of the wagon road leading to
Dawson on Vermilion river. The road
for some miles to the north of Daw-
son is excessively rough and hilly while
crossing the tuffs, and the nickel-bearing
eruptive; but afterwards fol'ows eravel
plains and morainic ridges with few out-
crops of solid rock, what there is being
coarse reddish granitoid gneiss of the
Daurentian, until it ends at Osborn's
camp, near the foot of Moose mountain,
where there are several comfortable log
buildings, one occupied by a caretaker.
Further travel over the ranges must ba
done by trail and by canoe.
Canadian Pacific railway engineers last

summer located a branch line to con-
nect Moose mountain with Sudbury,
finding, it is said, a very easy route
without heavy grades or much rock
cutting; but it may be supposed that
the branch will not be built until there
is a prospect of mining operations on
a large scale. The projected road might
prove of considerable value for some
porperties on the northern nickel range
as well as for the iron properties.

Moose Mountain

Owing to the widespread presence of

iron ore field work in the Moose moun-
tain region usually had to be done with
the dial compass, and had always to

be checked with the dial: so that on

(19) Since named Kitchener township.

(20) Bur. Mines, 1903, pp. 318-321.

cloudy days, which were numerous last

summer, work was possible only along
survey lines or by running pickets from
survey lines. Sections were traversed
across Moose mountain at short inter-

vals as far as ore was found, or the
dip-needle or compass indicated mag-
netite beneath the drift or swamp, but
the geology of the adjoining rocks was
taken up only incidentally.

The largest outcrops of ore are on
the main hill not far from the points
where diamond drilling wras done, so
that this portion of the range is natur-
ally taken up first. A large amount of
stripping has been done exposing sec-

tions across the ore, usually of glacially
polished surfaces often suggesting solid
iron; but sometimes strikingly banded
with gray or white layers of silica. Oc-
casionally the banding is of magnetite
and dark-green hornblende instead of
silica, and the distinction is quickly
made by hammering on the surface,

silicious parts showing a white powder,
the hornblende parts dark-gray or
greenish-gray. In the purer parts the
ore is highly magnetic, fragments being
fairly strong natural magnets, and the
soft steel of a hammer acquires a quite
powerful induced magnetism, attracting
broken fragments of the ore in a long
string. These are of course dropped as
the hammer is removed from the sur-

face of the ore.

The banding of ore with hornblende or
with silica is often greatly bent and
contorted and no very constant direction

of strike can be noted, though in a
general way the strike of the banding
tends to be parallel to the strike of the
range as a whole, at the southern end
running roughly northwest and south-
east, but toward the north trending
nearly north and south.

Intimately mixed with the ore in some
places one finds irregular bands or

masses of pale-green epidote. apparent-
ly filling cavities due to shearing or

slight faulting.

On Moose mountain the ore is more
Qr less mixed with other rocks such as

greenstone and granite, and the former
rock forms the walls of the iron for-

mation on each side dipping under it

on the brow of the hill towards camp.

Besides the ore exposed on the hill there

are points of strong local attraction

with one or two outcrops of ore in the

swampy ground to the southwest, ap-

parently completely separated from the

main body by greenstone or green schist.

Still further to the south" and west
there is granite, generally considered

Laurentian, but certainly later than the
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banded ore, since small dikes of it pea-

rl rate the ore occasionally.

After a short valley where the range
narrows up or is drift-covered, another
hill rises toward the northwest con-

tinuing to the river (a branch of the
\ ermiliqn) at the Iron Dam. In this

extension the ore is generally leaner and
more silicious than on Moose mountain,
though here also there are outcrops of

magnetite banded with hornblende, ap-

parently rich enough to be workable.
Ihe associated rock is largely green
schist, though some parts appear mass-
ive, but the whole is greatly sheared
and so far rearranged that the original

character of the eruptive is hard to de-

termine beyond the general fact that it

was basic.

Near the Iron dam where the hill

sinks toward the river a section shows
green stone and green schist to the
west, near a small lake expansion above
the dam, followed by banded mag-
netite and silica, then green schist,

once more banded silica, and then green
schist and greenstone to the low ground
near the river.

North of the Iron dam the band con-

tinues for half a mile in a direction near-
ly north and south but narrower and
in general leaner, the adjoining rocks
being usually green schist. The whole
range is a little over a mile in length,

but much the most important body of

ore is exposed on Moose mountain,
where it is stated that an area of 75

yards by 50 consists of good are which
will run 58 to 60 per cent, in iron.

There are two patches of iron range
rock to the south of the camp, largely

hidden under drift deposits, but found
with the dip-needle. Test pits disclose

large blocks of the banded ore, and at
some points ore is said to have been
found in place, but it is doubtful if

they will prove of importance.

than the southern range, and especially

than the portion on Moose mountain.

Near Black's camp the range seems
to have been faulted several times,
causing slight interruptions in the con-

tinuity of the ore, and there are also

minor faults of a few inches or feet.

The strippings disclose ore very sim-

ilar to that of Moose mountain but in

narrower bands. The best is of magne-
tite banded with thin seams of green
hornblende, and sometimes has a width
of several feet; but much of the range,

especially towards the northwest, is sil-

icious and too low-grade to be of

much value.

The adjoining rock toward the east

is generally green schist having a strike

parallel to the banded ore, but toward
the west swampy ground along the river

often hides the rock, though some out-

crops of greenstone occur. The banded
ore is not always continuous in width,
but may form two bands separated by
schist or greenstone. This iron range
is cut off by the river, only a trace of

it occurring on the south side of the

bend.

A small outcrop of banded magnetite
was found, by us near the northeast
corner of lot 10 in the fifth concession,

having a width of at least 25 feet and
striking a little north of west. Part of

it is banded with hornblende, but most
of it is silicious and very lean. A
longer and apparently more important

band runs for a third of a mile east

and west at about the middle of lot

11 in the fourth concession.

Specimens of the ore from . three

points in the Hutton ranges, No. 1 from
Moose mountain. No. 2 from the Iron

Darn, and No. 3 from the northwest
range, have been analyzed at the Pro-

vincial Assay Office, Belleville, with the

following results:

Extension of the Range Constituent. No. 1. No. 2. No. 3.

About a mile and a half up the river

from the Iron Dam a second iron

range of some magnitude is found, be-

ginning at about the middle of lot 11

in the fifth concession, and extending to

the northwest corner of lot 12 in the
same concession. A trail leads* from an
old camp ground generally called Black's
camp on a point where the river sud-

denly turns northwest and runs the
whole length of the range, which is

parallel to the river, but a little to the

northeast. The banded material 'an
be followed . with a few interruptions

by drift, where the dip-needle indicates

the presence of ore, for the whole dis-

tance, but in most places it is narrower

Ferric oxide 58.30 52.55 43.16
Ferrous oxide 2s. (is 28.76 20.41

Silica 7.92 12.84 I 31.76

Alumina 1.22 1.49 .78

Lime 1.28 1.18 1.40

Magnesia 2.35 2.75 1.75
Sulphur 056 .08 .06

Phosphorus 011 .016 .094

Manganese 20 .18 .22

Titanium none none none
Total iron 62.64 59.12 46.08

The first two were of magnetite
banded with hornblende, the third of

magnetite banded with silica, evidently

forming a very lean ore.

A number of locations have been
taken up along the supposed continua-
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tion of the northwestern range of Hut-
ton in two unsurveyed townships to

the west and northwest, since named
Kitchener and Koberts, but as the.se

were located when bhow was <>n the

ground it is doubtful if any ore was
Found, and there is no information as
to the use of a dip-needle in locating

them. Several of these claims have
been onlj incompletely surveyed, the

lines not having been cut out on some
nf the sides. As far as possible our
work covered all the boundary lines up
to the long lake crossing the line be-

tween Kitchener and Roberts, but no
iron range rock was observed, though
banded schist much like that accompany-
ing the ore in Hutton township was
found in several places.

To the northwest of the lake just

mentioned bands of the iron range rock
are found in Roberts and the next
(unnamed) township to -the west, but
these will be reported on by Mr. Cul-

bert, who examined them after I left the
held.

Geology of the Region

While mapping the iron ranges and
examining the locations to the north-
west a considerable amount of infor-

mation was gained concerning the other
rocks of the region, which were found
to be much more complex in arrange-
ment than was expected. On the old
maps of the region Hutton township
along the west branch of the Vermilion
river and the townships west of it are
colored as Laurentian; but our work
shows Euronian rocks, often broken by
eruptive granite, it is true, over most
Of it. and a very irregular contact be-
tween the Huronian and Laurentian. Tn
general all the green schists and erup-
tive- as well as the undoubtedly sedi-

mentary rocks are here classed as Hu-
ronian. and all the granites and gneiss
without regard to aire or relationships
to the previous rocks are called Lau-
rentian. A final classification of the rocks
as to age and origin must be reserved
for a much more detailed study of the
region than we could bestow on it.

The large areas of stratified sand and
gravel in the valleys and the wide-
spread muskegs in many places hide
the bed rock completely, even for whole
square miles, and add to the difficulty
of mapping.

To the south of Taylor's (or Os-
born's). camp near the foot of Moose
mountain wide gravel plains extend
along the west branch of Vermilion
river, hiding the rock almost complete-
ly except for a small outcrop of green-

stone about a third of a mile southeast
near' the road; and it is two miles be-
fore rock Bhows again, this time coarse
porphyritio granitoid gneiss which may
be assigned to the Laurentian.

ards hi i in- Moose mountain iron
range as far as Vermilion river the
rock where exposed is all Huronian ex-
cept a dike or two of granite near the
river, but the Huronian shows consid-
erable variety, green schist extending
for half a mile east of the west branch
of the Vermilion, follow., 1 by a little

quartzite and then graywacke (or slate)
conglomerate, the latter extending for
more than half a mile. The conglomer-
ate has a line-grained gray or green
ground-mass enclosing pebbles of gran-
ite and sometimes other rocks, often
sparsely scattered but sometimes crowd-
ed. East of the corner post between
lots 5 and 4 the conglomerate contains
large boulders of granite for a short
distance, and is then succeeded by coarse
white or reddish quartzite to a small
lake not far from Vermilion river, where
dikes of granite occur. Beyond this to-
ward the east, greenstone* and gravel
flats extend to the river, the latter
taken up in part as placer locations
some years ago.

To the north the graywacke conglom-
erate is found associated with white ar-
kose on hills near the Vermilion, and
with green schist >on its shore; while
to the northeast of the iron range near
Black's camp greenstone and slaty rocks
occur.

The locations partially surveyed in
Kitchener and Roberts" northwest of
Hutton where not covered with grave!
plains consist of Huronian rocks of
various kinds bordering on granite or
penetrated by dikes of that rock. West
of the post of Xiven's line between the
fourth and fifth concessions green schist
occurs, banded or uniform gray-green,
and with a strike of from 130 degrees
to 160 degrees; while granite shows
just to the southwest.

To the north are found mainly band-
ed green schists for some distance, re-

sembling those which accompany the
banded iron range rock, though the lat-
ter was not found: and still farther
north near Speight's east and west line
graywacke conglomerate containing
granite and other pebbles is wide-
spread with some quartzite at points.
Some bosses or dikes of coarse red gran-
ite penetrate the green schists toward
the southwest, probably coming from
the area of granitoid gneiss in that
direction.

Except for the small group of rugged
hills at Moose mountain the region has
only a gentle relief as compared with
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the northern nickel range, and but for

the drift sheet and the frequent mus-

kegs would be easily mapped. Xiven's

north and south base line and Speight's

east and west line are excellently cut

out, and serve as good bases from which

to run lines for survey purposes.

Relationships of the Ranges

In general character, the Hutton town-

ship iron ranges suggest those of vari-

ous other parts of northern and western
Ontario, the banding of silica and mag-
netite resembling the arrangement found
in part of the iron-bearing rocks near

Batchewana bay and of the Michipico-

ton region, and also part of those

to the west of Fort William
and near Dryden ; but the en-

tire absence of jasper is unusual,

and the richness of much of the banded
rock as iron ore is very unlike that of

other regions, where the only workable
deposits are entirely secondary and show
no banding. In Hutton township all

the ore is more or less banded, though
in the best of it the intervening layers

consist of hornblende and not of silica,

and there are gradations between the

bands of the two minerals. Professor

Leith suggests that the banding repre-

sents some original structure, but that

secondary enrichment has taken place

without "entirely destroying the struc-

ture. He thinks that the enclosing

greenstones form a "pitching trough,"

as in the lake Superior iron regions, and
in this way the concentration has been
made possible. In this view he is prob-

ably correct, though the evidence as to

a pitching trough at Moose mountain
seems somewhat indefinite: and at the

Iron dam just to the north and in the

northern range near Black's camp, nar-

row bands of rich and heavy ore. banded
with green hornblende, alternate with

bands "of lean ore banded with silica.

If these also are formed in pitching

troughs, it is not easy to see why the

whole width should not have been en-

riched, instead of certain bands only.

The arrangement of the greenstone

and green schist running parallel to the

banded ore on each side certainly sug-

gests that the iron range is nipped in

as -ynclin.es. and the presence of in-

trusive patches and masses of green-

stone or diorite in some places mixed
with the ore may indicate a partition-

ing off of separate troughs, though no
distinct dike has been observed to cut

across the syncline. as in some of the

western iron ranges.

If the large ore body on Moose
mountain and the smaller but still prob-

ably important ones to the norm are

the result of local enrichment of the
original banded material, whatever that
was in the beginning, the process can-

not have proceeded in the radical and
complete way found at Helen mine or

some of the Minnesota deposits, where
all trace of the original structure has
usually disappeared, and a somewhat
porous and often concretionary mass of

hematite or limonite presents fairly well
defined borders against the lean banded
rock alongside.

It is not impossible that the original

deposit, however made, was richer than
usual, rich enough to form an ore with
little or no addition of iron from ma-
terials leached out of other portions
of the range. 'I he very compact non-
porous character of the ore seems to
leave little chance for percolation :

though it is of course possible that an
originally porous banded rock has had
all its interstices plugged by the deposit
of magnetite or hornblende.
A point of marked difference between

the Hutton iron range and many others
in Ontario is the very small quantities
of pyrite or other sulphides associated
with the ore. At the Helen mine there
are great quantities of pyrites, and prob-
ably a considerable proportion of the
ore has resulted from its oxidation

;

and at various other points banded mag-
netite and silica have parallel bands of
sulphides. Siderite, which occurs in
several of our iron ranges, appears to
be absent also.

The age of the Hutton iron ranges is

not easy to fix with certainty. The par-
allel green schists, the nearly vertical
attitude of the range rock, and the
tact that granite and granitoid rocks
like the Laurentian have pushed up
later, suggest a lower Huroniau or Kee-
watin age for them ; but not far off on
either side of the ranges and associated
with similar banded green schists are
undoubted graywacke conglomerates,
quartzites and arkoses that can hardly
be other than upper Huronian, the
equivalent of the so called "typical Hur-
onian" north of lake Huron. So far
no pebbles of iron range rock have
been found in the conglomerates to de-

termine the matter of age. and until

some such decisive evidence is obtained
the matter cannot be finally settled.

Similar but much leaner banded silica

and magnetite occurs as small patches
southeast of Clear lake in Wisner
township, completely enclosed in grani-

toid gneisses always referred to as

Laurentian: and these have been placed
in the lower Huronian in a former re-

port of the Bureau of Mines (2D.
The band of Huronian containing the

Hutton iron range is completely separ-

(21) Bur. Mines, 1901, p.
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ated from the nickel range to the

south by about eiyht miles of Lauren-

tian; but toward the east Dr. Bell's

map connects it with the Huronian area

around lake Wahnapitaej where a strip

of Bomewhat jaspery iron range is

found, with graywacke conglomerate,
the Huronian. An examination

of this stretch of intervening rock may
some day solve the problem pi

above, and help to determine the age
of the nickel-bearing eruptive also.

Michipicoton Mining Division

Since the report on the Michipicoton
Iron Region waa published (22) much
work has been dune at the Helen mine,
.-<i that a clearer idea of the relation-

ships of the ore body can be formed
than at the time the lield work waa
done.

Boyer lake, which filled a curious
roek basin before mining operations be-

gan and overflowed into Bayers lake,

was pumped almost dry last summer,
and good opportunities were afforded
for studying the basin and parts of the

ore body which formerly were under
water. The basin is of quite an extra-

ordinary kind as seen from the bottom,
though <mly a quarter of a mile long

ptli i- 133 feet, and along its north-

ern shore below the former water level,

ili' rock wall.- are often vertical or

even overhanging. On" the south side

the Blope is more gentle but still reaches
:;n degrees. This side has ben strongly

acted on by glacial ice, rounding and
smoothing the rock surfaces and form-
ing striae which run from south to 40

degrees east of south near the bottom
of the basin at its southwest end.

low aid the east end the basin is

walled with brown, red and yellow
slopes of dried mud and yellow ochre,

giving with the open cut of the mine
beyond a lurid display of color.

The real basin is still deeper toward
the east end beneath the ore body.

which has been opened up by diamond
drill to the depth of 275 feet, but
whether the basin was ever actually
open to this depth is uncertain. If it

was, the ore has been deposited since,

tilling the eastern end of the basin ana
rising 95 feet above the old water Level.;

but part of the ore may have been
formed by slow replacement of the iron
range rock originally filling this part
of the basin.

Suko the geology of the region about
the mine was mapped, a dike of diabase
about 30 feet wide, now greatly weath-
ered, has been found by Professor Will-

mott to run northeast and southwest
across the ore basin near the east end
of Boyer lake. Most of the ore is to

(22) Bur. Mines, 1902, pp. 152-185.

the southeast of the dike, which has
suffered great destruction in the lake
basin and no longer rises above the
ore, but there is good ore to the west
oi the dike also, showing that on
whole n- effect ha- not been great in

determining the position of the ore
body, which would probably have been
formed in the basin if there had been
no dike.

Mud occupied the floor of the basin
to the depth of lu to I gainst
the ore, and a band of yellow ochre
follows the dike across the pit. i

l- a large pocket oi granular pyrite in

the lake bottom to the west of the dike
beyond a mass of good ore, and the
two materials are said to meet sharph
with no gradations. The thickne*
pyrites shown by drilling i- 1^:J feet,

and it i- intended to mine the pj
lor use at the sulphite pulp mill. Jt i-

said that there are about 120,000 tons
ot pj rite- in the deposit.

there an? now good opportunities to

study the ore body in the large open
jut- and the lake bottom. A second
level has been opened up at a depth of

168 feet below the old railway track,
which wTas three feet above the original

level of Boyer lake; and diamond drill-

ing below that lia- disclosed 107 feet

I ore of tie- same character. Including

the hill of ore which rose nearly 100

feet above Boyer lake when mining be-

gan, there was a total thickness of 370
feet of ore in the thickest part, so far

as known. The ore body proves to be
40 feet wider at the second level than
in the pit, this widening taking place

in 80 feet of sinking, and being due to

the fact that the contact of ore and
country rock on the south side dips

somewhat southerly.

'the ore to be seen in the open pit

does not differ greatly from that pro-

duced in earlier stages of mining, con-

sisting largely of limonite in thin, flat

solid layers with porous concretionary
layer- between. The leaner parts to-

ward the north of the ore body include

breccia like fragments of yellow to

white granular silica having small cavi-

ties lined with minute quartz crystals,
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showing that silica was dissolved and
re-deposited after the shattering of the

banded silica, which remains unchanged
a little way to the north. In places

it appears that the silica is being re-

placed by limonite which also fills cavi-

ties in the silica.

Large parts of the ore run above 60

per cent, of iron, but at the time of

my visit mining operations were being

managed so as to keep an average of

59 to 60 per cent, when dry, or about

55 per cent. wet. The amount mined
per day at that time (July) was 1,400

tons, and it was stated that 800,000

or 900,000 tons had been mined in all.

The mine seemed in a better condition

to produce ore than when I had been

familiar with it two years before, and

no signs of exhaustion were visible. The

ore was being shipped mainly to Ham-
ilton and Cleveland, and it was said

that its physical properties make it de-

sirable for' mixture with the Mesabi

ores and hence secure it a market in

the United States in spite of the duty.

A brief visit was made to the Wawa

gold mining district, but as these mines
will be reported on by the Inspector it

will be unnecessary to speak of them
in detail. At the Grace mine operations
were progressing satisfactorily, and the
monthly brick of $5,000 was just being
sent out. As the fuel for the Grace
mine requires the clearing of about 100

acres per month of the small timber
of the region some other means of sup-

plying power will ultimately be neces-

sary. Fortunately, the splendid falls of
the Michipicoton river, only a few miles

away, will be available for power for

the whole region if future developments
make it necessary. The falls are over
granite with some blebs of quartz,

like certain granites near Magpie river;

but narrow dikes of a dark eruptive
penetrate it, and some masses of quart-

zite or arkose are enclosed in it.

In a general way the mines are situ-

ated in green schist or sheared green-
stones not far from outcrops of granite
or gneiss: and one mine, the Manxman,
was simply quarrying a hillside of green-
ish gneissoid rock as ore.

The Iron Belt West of Hutton

By M. T. Culbert

The time at the disposal of Dr. Cole-

man being limited, he was unable to

cover much of the ground along the

iron-bearing belt west of Hutton town-
ship, and it fell to my lot to make an
examination of as much territory as

possible after his departure.

I left Sudbury, with one man and
a few weeks' provisions, on 10th August
1903 and took to the canoe on Geneva
lake, proceeding thence to Bannerman
lake and along the Onaping creek . j low-
er Onaping lake on which a
long paddle brought us to the
east end of the eastern arm. From
this two short portages and Four-
Mile lake lead to the Wahnapitae wat-
ers. This river is here expanded into

a broad channel called Long lake, which
lies between ridges of granite in a
straight line for many miles, forming
one of the most picturesque landscapes
in the region. Leaving Long lake, two
short portages and a pond intervene
before Little Wahnapitae lake is reach-
ed, this lake being the head waters of the
river Wahnapitae, which after making
a big loop to the north turns south to
lake Wahnapitae. Within this loop the
Vermilion river and some of its tribu-
taries take their rise, showing a pe-
culiarity of contour on the great Lau-

rentian plateau. Again, two portages
and a pond lead from Little Wahna-
pitae lake to Roam lake where we
pitched camp and commenced operations.

Geneva and Roam Lakes

The route from Geneva lake to Roam
lake passes through country which is

characterized by alternating hilly parts

and gravel plains, the former predomin-
ating. No great elevations occur, the
hills being mostly small and never ex-

ceeding a few hundred feet. Dr. Bell

has mapped an area of the Huronian
series in the vicinity of Geneva lake

consisting of conglomerates, quartzites,

slates and limestones. An interruption
of granite occurs on the Onaping creek
between this area and another area
of the same series on the Lower Onap-
ing lake. At the narrows of this lake
a short distance south of the crossing
of Speight's line a good outcrop of con-
glomerate occurs, showing pebbles of

granite, greenstone, quartzite and jas-

per, the last named being scarce. Con-
tacts with the granite are present near
the dam at the head of the Onaping
river and the granite appears to be
later in age. The conglomerates are
distinctly banded, showing the stratifica-
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tiun plant's, ami alternating with finer

grained grits which show cross-bedding

plainly. Above Speight's line granite

again appears and continues along

the route till Roam lake is reached.

Dikes of greenstone are frequent, also

altered diabase and diabase porphyrites

which have a mottled appearance due

to aggregates of the feldspar. In many
places the granite passes into gneiss

with Bheared bands of schist running

irregularly in curves and patches, fol-

lowing no definite direcl ion.

Eloam lake lies in the unsurveyed
blolk or timber berth between Proud-
foot's base line on the north and
Speight'B base line on the south, and
between the six-mile and the twelve-

mile posts of each. These posts num-
ber from the corners, northwest and
southwest, of the township of ( reelman
which is north of Hutton township.
Roam lake is a little over six miles in

length running north and south, and
having many bays and arms. It is

crossed by Proudfoot's base line, and
extends north of it a mile or so. Gran-
ite outcrops on this north extension of
the lake, but near the base line green
hornblende schists appear of consider-
able width, followed on the south by
Upper Huronian sediments, including
schistoze quartzite, conglomerates and
slates. Further east limestones appear
in the series and more silicious rocks
approaching quartzite. The sehistosity
of the quartzite is due to scales of mus-
covite arranged along definite planes, and
considerable chlorite is found in thin
sections. The conglomerates have a
dark silicious matrix, and show
pebbles of granite, greenstone and
quartzite. and small jasper grains are
detectable under the microscope. This
conglomerate is found on Speight's line
east, of Morton lake, and there has a
strike northwest and southeast. Inter-
banded with it are reddish quartzites
and silicious slate- with - 1 cleavage.
The pebbles are almost absent in many
places, apparently grading into the
quartzitic phases, the whole series be-
ing conformable. This series of rocks has
a schistose or slaty structure and tne
conglomerates greaily resemb'e the slate
conglomerates of the north shore of
lake Huron and are in all probability
the same. Going east and west, on the
base line from the northwest corner of
Hutton. the outcrop i- over 1 wo miles
in length and the noted strikes vary
from 290 degrees to 310 degrees appar-
ently dipping northeast. They seem to
be more highly altered by metamor-
phism on Roam lake and westward
where near the granite,which is of later
origin. The eruption of the latter seems
to have been accompanied by great dy-

namic activity, and faulting and folding
has taken place on an immense scaled
rendering detailed mapping of rocka
\ery tedious and difficult.

The green hornblende schists which
are so intimately associated with the
iron deposits appear at both ends of
Roam lake. A band crossing the north
part of the lake runs southeastward
to -Morin lake and was not followed
far to the west The only iron so far
discovered in this band is that on the
Savage propertj on Morin lake. An-
other band crossing the southern part
of the lake is narrow with few out-
crops, but magnetic attractions deter-
mine the Longest band of iron in the
region stretching across the timber
berth.

Crossing Speight's line about a quar-
ter of a mile east of the eight-mile post,
another band of schist runs southwest
into the unsurveyed berth south of the
base line. This was followed for a few
miles, but no signs of magnetic deposits
could be found with the exception of
an olivine diabase dike giving slight at-
tractions. If this band is continuous
or connected with that one crossing
Koam lake, the connection i- covered
with gravel deposits and does not out-
crop. Towards the edges of these schist
bands the granites are found apophysing
into them in irregular stringers' and
dikes. Passing onward banded gneiss
is found, the hornblende schist being
sheared out into bands; and finally
massn-e granite is reached, showing no
basic inclusions whatever. The granite
extends south to the nickel ranges with
bands of schist and small scraps of iron
range, samples of ore having been
brought in by prospectors from various
parts of the intervening country as far
south as Foy township.

McCrindle Lake

Running from the northwest bay of
McCrindle lake almost due west across
Roam lake and two miles north of
Speight's base line there is a band of
iron range. It outcrops only in a few

-. where it is very silicious and
lean, but the parts of the band giving
the strongest magnetic attractions are
covered with gravel. The iron is flank-
ed by frreen schist which in turn is

Hanked by granite, the total width of
- hist and iron on the outcrops b
very narrow, only a few hundred y
The drift-covered areas give strong
magnetic attractions in places C
hundred yards in width, ami such local

attractions of the needle give the only
conception of what may be beneath.
Oosstng Roam lake the needle dips in

Hie canoe and after a short interrup-
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(ion near the west shore of the lake,

Where a band or dike of greenstone
eruptive intervenes, the attraction is

again found on the west shore. Pass-

ing towards Sandfly lake the iron

range bends about ten or fifteen de-

grees to the south. As my provisions

were limited I was unable to follow the

band further in this direction, but iron

properties have been taken up farther

wesl as far as the longitude of the

lower arm of the Onaping, north of

Speight's nineteen-mile post.

Coming home along this route I noted
the presence of green schisms on the
small lake, half a mile north of the

base line, which drains into the Onap-
ing river and is known on the map as

the lower arm of the same.

Morin Lake

There are two small outcrops of iron
near Morin lake which lies near the

west boundary of the berth west of

Lrtclman township. One of these on
the shores of the lake on WR 121 runs
lor about a quarter of a mile, and at
its widest outcrop is sixty paces in

width. Much silica is present, alternat-

ing as usual with bands of magnetite,
and the whole looking rather lean. The
trend of the iron range is about twelve
degrees north of ' west, the dip being
almost vertical. The attractions cease
to be strong within a short distance

of Morin lake, being found first about
one hundred yards inland and continu-

ing till Lost End lake is reached, a
small pond on the southwest of the lot.

'J 'he iron ore outcrops for the greater

part of its length, but presents no ele-

vation above the surrounding green
schists. Large masses of greenstone
eruptives are found in the vicinity, and
between this property and mining loca-

tion WK 108, where another outcrop
of iron is found, greenstone with some
green schist occurs. The outcrop on W
K 10S shows a short mass of banded
iron ore and silica lying very flat, and
dipping to the northwest. The total

thickness is from twelve to fifteen feet,

but lying flat, as it does, it makea a
better showing. On the line between
this property and WD 359, adjoining
to the west, the outcrop occurs 590
paces south from the northeast corner
post of the latter property. It runs
over the line only a short distance to

the west, and from this point on the
line it takes a direction northeast for

400 paces along a trail leading to the
southeast bay of Morin lake. This
showing is the least favorable of any
examined as far as grade of material
and area of outcrop are concerned.

A trip was made into Hutton to lot

S5 in the fourth concession. .Running
east and west nearly across the lot ex-
tends a band of iron range with some
good outcrops. This lies a short dis-

tance north of Yerkes lake and in the
southern half of the lot. The iron ore,
banded as usual with silica, much re-

sembles the bands on lot 9 in the fourth
and lot 11 in the fifth concession of the
same township, and with the exception
of the Moose mountain outcrops com-
pares favorably with anything in the
region. Green schists are associated,

and granite is found a short distance
south and to the west.

Iron Ranges in Rathbun

I hiring the latter part of September I

had occasion to visit lake Wahnapitae,
and went in to see an outcrop of iron
ore discovered by Henry Ranger on the
boundary of the Indian reserve, and lot
•24 in the sixth concession of Rathbun
township. It occurs up the boundary
from the lake about half a mile or
more, rising in a hill from the plain
to the south and about 300 yards from
Rnst creek. This outcrop is very poor
and lean, but presents some differences

in association from the iron bands
in Hutton and westward. The ma-
terial itself is identical, being banded
magnetite and silica in thin layers, but
here the green hornblende schists are
lacking, and in their place occur chlorite
schists. On one side of the iron range
occurs an eruptive much altered, but
phenocrysts of plagioclase are still de-

tectable under the microscope. The
matrix is very fine-grained, showing
minute lath-shaped feldspars which are
probably original or may be due to later
agencies causing a re-arrangement of

the matrix. Mosaics of well-crystallized
quartz occur in irregularly banded
masses suggesting amygdules. Much
secondary calcite is present, especially

in small veinlet? and associated with
chlorite. This was probably originally

an andesite, and presents an unusual oc-

currence amOng the rocks of the dis-

trict. A hard, pinkish or flesh-red

quartzite occurs near the iron range to

the north, outcropping on lake Wahna-
pitae. A gravel plain lies on the re-

serve to the south covering the con-

tact with the granite or Laurentian.

Other outcrops of iron range have
been found between lake Wahnapitae
and Hutton township, near the contact
of the Huronian and the granite. Bad
weather and lack of time prevented an
examination of them.
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The Iroquois Beach in Ontario

By A. P. Coleman

Wave action in the cutting of cliffs,

.the piling up of beach aanda and gravels,

.and the formation of gravel .-pus or

bars across the mouth of bays is so

easily recognized that old shore lines,

when so well marked as those of the

Iroquois Beach, are certain to attract

attention. It is not surprising then to

hnd that the wide-spread terraces and
beaches of ancient lake Iroquois have
been noticed by farmers and land sur-

veyors as well as geologists for many
year.-. In Canada Thomas Boy, an
early land surveyor, \\a- the first to

call attention to this splendid beach in

a pap< r on the '"Ancient State of the

.North American Continent,'
1 read by

Sir Charles Lyell before the Geological

Society of London in 1837 (1). Boy
ibea in tin- paper a series of "ter-

races or level ridges'
1

to the north of

Toronto, the first at los feet above lake

Ontario, the second at 208 feet, and
higher one- at various levels up to 7G2

feet above the lake or 1.00S above the
sea. It is not quite certain which of

bis beaches was the Iroquois, but the

one placed at 208 feet, described as two
and a half miles north of the lake, prob-

ably represents it. though his measure-
ment is 30 feet above the real level.

Lyell was so much interested in Boy's
paper that he visited Toronto in 18 12

and rode north with him to examine the
supposed beaches'; and he reports hav-

ing seen in all eleven apparent beaches,

the highest 680 feet above Ontario; but
he was not certain that all were due to
wave action, though he says that •"with

the exception of the parallel roads or

shelves in Glen Boy and some neighbor-
ing glens of the western highlands of

Scotland, I never saw so remarkable an
example of banks, terraces and accu-

mulations of stratified gravel, sand and
clay maintaining over wide areas so

perfect a horizontally as in the district

(1) Proc. Geol. Soc, London, Vol. II.,

TNo. 51. pp. 537-S.

15 M.

north of Toronto." (2) It should be

mentioned here that later geologists
have not been able to find the numer-
ous terraces described by Koy and Lyell,

the only well marked one being "the
Iroquois beach.

Theories of Origin

Both Boy and Lyell had theories to
account for the supposed beaches, Boy
supposing a huge lake dammed to the
east and south by ranges of mountains,
slowly cut away by the water till the
present level was reached; while Lyell
prefers to think that the beaches were
formed by the sea when the land stood
lower than now.
In 1843 Hall recognized the beach ?n

-New York state, described the gravel
ridges used as roads, and mentioned
wood and shells as occurring in the
beaeli gravel-. In 1S.V.I A. C. Ramsay
referred briefly to the Iroquois terrace
north of Toronto (3) ; and in the fol-

lowing year Charles Bobb, a civil en-

gineer of Hamilton, described a series

of ridges of sand and gravel, seven in

number, to be seen as one goes inland
from lake Ontario, referring specially to
the old Burlington beach, which he
says rises 110 feet above the hike (4),

In 1861 Prof. L. J. Chapman of Toronto
University -peaks of a great fresh-water
lake as having formed this and other
beaches as it gradually fell (5), and in

the same year sir Sandford Fleming
gives an excellent account of the
beach north of Toronto, illustrating his

work with the map (6).

Hitherto all the writers had looked
on the beaches as either formed in a

(2) Lyell. Travels in North America,
Vol. II.. pp. 103-6.

(3) Quar. Jour. Geol. Soc. 1859. p. 203;
and Can. Nat. Geol.. Vol. IV., o. 328.

(4) Can. Jour., New Series. Vol. V..
lSfio. D . 509.

(5) Ibid. Vol. VI., 1861, P. 228.

(6) Ibid, pp. 247-253.
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great lake enclosed by rock or drift

materials toward the east, the outlet

being afterwards cut away, or else as

formed by the sea when the land stood

lower; but in 1802 Newberry suggests

the idea of an "ice-wall of the retreat-

ing glacier as forming the northern
shore of the fresh water inland sea,"

(7) thus introducing a new element into

the discussion.

In 1803 the summary of the Super-

ficial Geology of Canada contains a

description of the Burlington heights

with uones of mammoth, wapiti and
beaver found in the gravel during the

excavation of the Desjardines canal (8),

but there is no discussion of the origin

of the beach.

In 1S82 Dr. J. W. Spencer described

Burlington heights and the plain rising

70 or 80 feet above Ontario in its rear,

(9) and suggested that floating bay ice

had much to do with the construction of

the great gravel bar, but apparently

had not followed the beach far,enough

to observe its northeast- tilt. In 1889

he published ''The Iroquois Beach; A
Chapter in the Geological History of

Lake Ontario" (10), introducing the

name Iroquois, describing the beach,

and discussing its origin. He gives a

small sketch map of its outlines, draw-

ing on G. K. Gilbert for the part south

of lake Ontario, and presents diagrams

illustrating the unequal tilting of the

old water plain.

In 1890 Dr. Gilbert refers to the

beach, giving a rough map to indicate

its extent (11). Since then Spencer

has more than once published brief ac-

counts of the beach, his volume on

"The Duration of Niagara Falls and
the History of the Great Lakes" sum-
ming up his views on the whole sub-

ject (12). Gilbert and Spencer were the

(7) Prof. Fairchild's Pres. Address,
Geol. Sec. of Am. Assoc, Vol. XLVIL,
1898, p. 33

(8) Geol. Can., 1863, p. 914.

(9) Am. Jour, Sc, Vol. XXIV., pp. 410
and 415.

(10) Roy. Soc. Can., Trans., 1889, pp.
121-134.

(11) History of Niagara River, Com.
Niag. Reservation, 6tti An. Rep.; and
Smithsonian Rep. for 1890 (pub. 1891).

(12) Pp. 44-57.

first to give a clear idea of the extent
and character of the old shore, and its

differential uplift toward the northeast;
but they differed as to its cause, Dr.
Gilbert accounting for it by an ice-

dammed body of fresh water with an
outlet through the Mohawk valley into

the Hudson; while Dr. Spencer be-

lieved that it was formed at sea level

by an extension of the gulf of St. Law-
rence.

In 1899 the present writer mapped
and described the portion of the beach
crossing the county of York, giving an
account of fresh water and other fossils

found near Toronto and Hamilton in

Iroquois gravels, and supporting the

glacial lake theory (13).
Professor Fairchild in his report on

the Pleistocene Geology of Western
New York (14) gives the first large

scale map of a considerable part of the
Iroquois shore, reproducing, however,
Dr. (Spencer's rough sketch map of the

shore to the north and east. Prof,

Fairchild accepts the glacial lake theory
and speculates on the tilting of the

beach during Iroquois times, concluding
that most of the warping is of post-Iro-

quois age.

My own work of mapping the beach
in the Province of Ontario began in

1898 with the section near Toronto and
was extended from time to time in

each direction. The work was practi-

cally complete two years ago, but was
not published, as it seemefl desirable to

trace the northeastern shore as far as

possible. After several visits to the
region between Campbellford and Have-
lock on the north side of Trent river,

and also to the hills north of Madoc,
which rise high enough to receive the

beach, the conclusion was reached that

it could not be traced farther, either

because it had not been formed in that

region or because the Laurentian hills

with little drift upon them were not
suited to record the event.

(13) Lake Iroquois and Its Predeces-
sors at Toronto; Bui. Geol. Soc. Am.,
Vol. 10, pp. 165-17G; also The Iroquois
Beach, Trans. Can. Inst., 1898-9, pp. 29-

44.

(14) 20th An. Rep. New York State
Geologist, 1900, p. r. 105, etc.
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Detailed Account of Iroquois Beach

Beginning at Niagara the beach may
be traced with scarcely an interruption,

except where river valleys have cut be-

low it- level and destroyed the terraces

and grave] bars, westward to Hamilton.

then northeast at varying distances

from Lake Ontario to a point three

miles northwest of Trenton; where it

bends to the west once more forming
bay with numerous islands. In

this part the continuous Bhore line can-

not be followed. The most
point is a small island near West Hun-
tingdon on the Madoc railway: and the

most northerly point is just north of

the Trent river near Trent bridge.

Though long stretches of the beach are

occupied by various main road- easily

followed by driving, it was found that

much of the shore, especially toward
the northeast end. could- only be worked
out on foot, owing to lack of roads
and the wooded character of the coun-
try. For mapping purposes the old
county map- were used, and were found
on the whole quite satisfactory, though
new roads and also railroads have fre-

quently been made since the maps were
published. The most inaccurate of these

maps i- unfortunately that of the coun-

ty of Peterborough, where the final

search for the northward extension of

the beach was made.

The lack of a contoured map showing
the elevations has been greatly felt,

since at many points distant from rail-

ways or canals or from lake Ontario,
the fixing of elevations can only be done
by the aneroid, an unsafe method where
there are not constant check readings.

The elevations of railway stations,

sections of the Trent canal, etc.. given

in White's "Altitudes in Canada." have
been used as fixed points, and from them
hand level determinations have been
made of numerous terraces and bars of

the old shore. Where the distance is

not too great and the slopes are suit-

able, work with the hand level is fairly

accurate, certainly much more accurate
than the average barometric determina-
tions.

In the mapping, special attention was
given to the main beach, but in most
cases bays cut off more or less from
the open lake by bars have been rough-
ly mapped also. Usually the shores of

bays are much less stronely marked
tnan the main shore, owinsr to their por-

tected position, which mitigated wave
action.

The criteria for determining the beach,
such as shore cliffs cut in hills of boul-

der clay, beaches of sand and gravel, or

bars and spits of the same mate]
easily recognized; and often boulder-

strewn tields a little below thes

give additional evidence of Wav<
The characters of old be

Durably given by Dr. Gilbert (15) in

gical Survey Reports, and
are well described also by Dr. -

(16) in his work on Niagara 1

and the Great lakes.
i

gorge of the Niagara below the
nt has been cut largely since

the Iroquois stage of water, and g
at Lewiston a tine exposure of the old
gravel bar formed at its former mouth.
The lower part of the river bank on
both sid<- is formed of red .Medina

"ii the American side by
drift material-, especially thick cross-

bedded gravels. From the level of the
the terrace on which the lower

part of Lewiston stands is about 57 feet,

giving approximately the thickness of

the solid rock; and above this, though
a little inland, rise the coarse stratified

gravels, often with a very steep dip to
the south, to a height of 122 feet above
the river, or 124 feet above Ontario,
according to my hand level determina-
tion. The L". 5. contoured map makes
the level between 360 and 380 feet above
the sea, or 114 to 134 feet above On-
tario.

On the Queenston side the gravel bar
is not in evidence, but the water line

is clearly marked as a cut terrace at

the foot of the escarpment just to the
south of the main road leading to St.

Davids. After a mile or two the rock

cliff of the Niagara escarpment with-

draws some miles to the south, round
the bay-like valley of St. Davi
the shore cliff, which is still followed

by the road, rises but little above the
Iroquois level, while a gently rolling

plain runs southwards from its edge.

From St. Davids to Homer the same
conditions are found, and all the way
from Oueenston the Iroquois terrace of

Hat rich land stretches with a very
gentle slope northward toward lake On-
tario.

At Homer gravel bars commence, the

shore cliff having sunk to the old water
level, and a shallow bay to the south
is cut off in this way. The gravel ridge

extends across Welland canal to St.

Catharines, furnishing a good founda-

tion for St. Paul and other main streets

of the city, but is cut off abruptly by

the river, whose channel was evidently

(15) Topographic Features of Lake
T ". S. Oeol. Sur., 5th An. Rep ,

- PP. 76-123.
(16) Duration of Xiagara Falls, etc.
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pushed to the westward by the growth
of the bar.

The bar rises about 21 feet above the

Grand Trunk station or 122 feet above
Ontario. Beyond this the usual low

shore cliff of clay extends once more to

the westward and is followed by the

main road for about three miles; but

here the road descends and henceforth

keeps to the foot of the cliff. At Fif-

teen-mile creek a ravine has been cut

displaying beach gravels resting on tin-

stratified clay; and a little to the

east the low shore cliff is broken by

Jordan river. Here the Niagara es-

carpment approaches the shore again

for a mile or two.

From Jordan to Beamsville there is

little change, except that the clay cliffs

grow higher, the escarpment once more
receding for a mile or two, and the

soft Medina shale often forms part of

the shore, usually however with almost

stoneless till overlying it. West of

Grimsby the bare or thickly wooded
JSiagara escarpment rises immediately

above the Iroquois plain, and continues

in this position to a point a mile or

two from Stony creek, where there is

a bay-like recession. West of Stony

creek a valley interrupts the old shore

for about a mile, and beyond it a grav-

el bar extends to the foot of the Nia-

gara escarpment, at a bold promontory

facing northeast; while from this to

Hamilton the foot of the cliff forms the

shore line.

Except for the approach or recession

of the Niagara escarpment and an oc-

casional gravel spit or bar near a

stream crossing there is great uniform-

ity in the shore line, which begins on the,

Niagara seven miles from lake Ontario

and gradually comes nearer to the pre-

sent shore, until near Grimsby the two

are only a mile apart. Everywhere

the gently sloping plain of fertile clay

soil covered with orchards and vine-

yards extents almost unbroken to the

northward, while somewhat hilly land

of clay or red shale stretches to the

south unless for a space the rock cliff

of the Niagara formation forms the

shore. This lakeward sloping plain is

perhaps the most favored region in

Canada as to climate, soil and beauty

of scenery, and is mainly given up to

fruit farming.

The Beach near Hamilton

One of the most interesting points on

the whole Iroquois shore is found in

Hamilton and its vicinity where the

sharp turn to the northeast takes place,

and several writers have mentioned or

described the arrangement of gravel bars

and bays in the modern and ancient
lakes, Dr. Spencer having specially,

studied it (17).

A long bar cuts off the present Ham-
ilton bay from lake Ontario, enclosing

a triangular body of water five miles long
and quite deep. At the west end of

the bay a cliff of stratified sand and
gravel rises 116 feet, called Burlington
heights. After a width on top of only
a few hundred feet where narrowest, it

sinks as suddenly toward the west to

a marsh at the same level as lake On-
tario. This curious embankment was
cut through many years ago to make
an outlet for the Desjardins canal run-
ning westward to Dundas, but formerly
the drainage of the Dundas valley
escaped by a channel round the north
end of the gravel bar. From this nar-

row ridge the bar runs southward
through the cemetery and Dundurn
park and the upper portion of the city

of Hamilton to the foot of the "moun-
tain" south of James street, forming a
gentle curve with its hollow toward the
east.

During the excavation of the canal it

was found that blue clay underlies the

stratified sand and gravel which are
piled up to form the heights; but at
present the lower part of the ridge is

covered with talus, then stratified sand
appears up to 57 feet, followed by fine

and coarse gravels, often cross-bedded
and mostly cemented to conglomerate.

South of the marsh and west of the

gravel bar the land rises to a flat ter-

race 78 feet above the bay, and sections

displayed by brickyards and sand pits,

sometimes both on the same property,
show gravel, sand and clay.

For instance, at Crawford's sand pit

the succession is :

Above bay.

Feet. Feet.

Clav making red brick. . 6 78

Gravel 30 72

White sand 5 42

Hard pan 4 37
White sand, with mam-
moth tusks and bones 33

Level of bay

East of the bar and descending to-

ward Hamilton bay one finds some ce-

mented gravel, but more sand and espe-

cially brown silt.

Excavations made for the Hunter
street tunnel in Hamilton cut through
the gravel bar, and the section showed at

that point 30 feet of coarse stratified

gravel, often cross-bedded and some-
times containing boulders two feet in

diameter, followed by two feet of brown

C17) Spencer, Am. Jour. Sc.Vol. XXIV.,
18S"2, p. 415; also Trans. Rov. Soc. Can.,
1880, pp. 129. etc.; Geol. Sur. Can., 1863.
p. 914.
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unstratified clay and eight feel of blue

till enclosing a few stones. The brown
clay i- an old Boil ami contains quanta-

ties of partly decayed wood as well as

mammoth remains (18). Bones of mam-
moth, wapiti and beaver were found in

the Uesjardins canal cutting about 70

f..i above the lake, and since then

manj tusks and fragments of bom- of

mammoth have been found near King
street west in sand pits at levels from
:;:; to t- feel above the lake. Colonel

Grant reports also "a -boulder blade of

a large moose or deer," and horns of a

buffalo, the latter from the Desjardins

cut.

It is evident from the old soil more
than :J0 feet below the Burface that dry
land existed to at least that depth he-

fore the water rose sufficiently to per-

mit the formation of the Burlington
gravel bar. That the earliest water
level was lower -till is very probable

from the finding of mammoth tusk- ami
bones only •">'; feet above the present
lake, or 83 feet below the top of the

bar. llicy were probably not washed
to the spot by wave action, for long
slender tusks, quite unworn, though now
fragile from loss of organic matter,
occur in the sand, no doubt deposited

there by the death of the animal. The
Hats and bars beside the old Dundas
Lay were favorite haunts for these ele-

phant-, perhaps to get the breeze and
escape the Hies in summer.

\\ bile the bay must have been -mail

and shallow in the earlier part of the

Iroquois age it musl have grown deeper

and deeper, the dam-like gravel bar

rising to correspond, until at the end
the hay was over 100 feel deep and
extended west to what i- now Dundas,
enclosing almost as large an area as

the similarly shaped Hamilton bay. The
materials for the bar were probably de-

rived from the shore to the southwest
along the foot of tli.' Niagara escarp-

ment, where accumulations of boulder

clay still exist. Dr. spencer calls at-

tention to the fact that the pebbles of

the bar are largely of Hudson river

rock instead of Niagara limestone as

might have been expected, so that they

must have been ice-borne from the

north or east.

Burlington Heights to Toronto

From Burlington heights to Toronto
Ehe Iroquois shore presents much the

same feature- as from Queehston to

Hamilton, a broad flat clayey surface

sloping gently toward lake Ontario with

(185 The Iroquois Beach. A. P. Cole-
man, Trans. Can. Inst., 1S0S, d. 36.

a Bhore cliff of clay to the north vary-

ing in height but almo-t always dis*

tinguishable. From Burlington to Oak-
ville the Bhore is nearly Btraighl and
run- parallel to that of Ontario, but
about two miles inland. The -tn-am-

flowing to the lake cut ravine- into

underlying Medina -hale, thus destroy-

ing for a apace tin' beach and its shore

cliff, but the interruption- are unim-

portant. A little .a-t cif Waterdown
station, however, a long gravel bar runs

Bouthwesl toward Hamilton bay, 'Im-

part ly overlapping the great Burlington

bar, whose coarse conglomerates are so

-trikingly displayed on the Grand Trunk
railway to Hamilton and Dundas.

About two mile- after passing from
Halton county to Peel the regular trend

of the beach i- broken by a deep Lay

before it crosses the (relit river, Mid

Hudson river -hale Bhows in the cliff

which rises ten or twenty feci above

the flat Bhore. Here a ^n-^' ha- been

cut through 20 feet of boulder clay ami

a somewhal greater thickness of -hale,

and above | he clay an- ten feet of beach

material-, coarse gravel now cemented
into a conglomerate.

Tiie low shore cliff rises not far north

of the Grand Trunk railway, and may
easily be followed when pa--im_r by

train from Burlington to the Credit

bay. Beyond the Credit there is a. '.'ra-

vel bar, and then low shores and the

usual Hat terrace to Cookstown, where

a gravel bar incur-. From this village

to Lambton .Mills the main road be-

tween Hamilton and Toronto, called

Dundas Btreet, follows the old shore,

partly above the low cliff of clay. •

ly on the terrace at its foot and partly

mi gravel liar- across the openings of

valley-.

At Lambton 'he Humber river aits

off the beach with it- wide and deep

valley and a bay extend- three miles

north to \\ eston. Easl of the I lumber
valley a great gravel bar extends for two

mile- to Davenpoii station on thts

Nori hem railway properly, the Daven-

porl ridge, though the shore cliff to iii"

easl i- often called by that name.

The Davenport bar evidently crowded
the Humber out of it- old valley, now
filled with stratified -and and clay, ami

forced it to cut a new valley, which

i- now walled with Hudson river shale

for .".<> or m feet at the bottom, and

with boulder clay and later dri

posits above.

The Davenport ridge is greatly ex-

ploited for sand and gravel for building

purposes in Toronto, and in a layer of

clay beneath 20 or 25 feet of gravel

horns and less often bones of caribou

are found, sometimes in considerable

quantities. A number of years ago
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Mr. Thompson reported rinding a stone

muller and arrowhead with bones and

horns of deer while digging gravel at a

depth of 20 feet from the surface, so

that there is a strong probability that

Indians dwelt on the shore of lake Iro-

quois.

To the north of Toronto the Iroquois

terrace on which the city is built lies at

the foot of a steep shore cliff of boulder

clay and sand, and was once thickly

strewn with great stones washed out

of the clay. At Reservoir park a small

gravel beach has furnished many fresh

water shells of four or five species, in-

cluding cainpeloma, pleurocera, sphaer-

ium and unio, almost the only undoubt-

ed evidence as to the character of the

water,, though unios were reported from

the shore in New York in early days.

The Don valley interrupts the beach

for more than two miles, and a wide

bay runs to the north with a broad

series of gravel bars with lagoons be-

tween, very much like Toronto island

of to-day.
' cutting it off from open

water to' the southeast. The town of

York is situated near the west end of

this bar., which is exposed in many sand

and gravel pits, in one of which a mam-
moth's tooth was found a number of

years ago. The York gravel bar has

grown westwards like the Davenport

bar and the present Toronto island. The

source of the materials for the eastern

bar, as well as for the modern island, is

no doubt to be found. as suggested long

ago by Sir Sandford Fleming, in the

destruction by wave action of Scar-

boro' heights.

The sections afforded by the tribu-

taries of the Don and Dumber show

a very large amount of sand and clay

with some gravel also, tilling in the old

bays and extending to the eastward to-

ward Scarboro' heights, the thickness

sometimes reaching 100 feet, and ex-

ceeding 50 feet over a number of

square" miles. In one such deposit on

a tributary of the Don. a quarter of a

mile west of the main river, wells sunk

to investigate the drift disclosed at a

level 35 feet below the Iroquois ter-

race, sand and gravel partly cemented

bv lime to a depth of 3S feet, ending on

what appeared to be a weathered sur-

face of interglacial clay. A little above

this the sand contained unios. sphaer-

iums and plueroceras. Though the evi-

dence is not altogether conclusive, it

points strongly toward a stage of water

in the earlier Iroquois time- 70 feet

lower than when the final gravel bars

were constructed, and confirms the evi-

dence previously referred to near Ham-
ilton.

Scarboro' to Colborne

At the eastern end of the York grav-

el bar the Iroquois shore approaches
closely the shore cliff of lake Ontario,
and 4 miles from York it ends abruptly
against the highest part of Scarboro'
heights, the present lake having cut
back its shore far enough to destroy
the old beach for half a mile. This is

the only instance where the present
lake encroaches on the boundaries of its

predecessor, and this happens because
a lofty morainic spur here runs south-
ward from the Oak ridges. On each
side of the gap at Scarboro' heights the

Iroquois shore is deeply incised in the

boulder clay with cliffs from 70 to 150

feet high. East of the. heights the

shore turns oil' to the northeast form-

ing a bar south of Highland creek and
being interrupted by the Rouge river

two miles beyond, where another iong

bar occurs.

Continuing northeast beyond Ficker-

111- and Whitby the beach recedes 7 1-2

or 8 miles from lake Ontario, and then
bends southwards again near Oshawa
and Fowmanville. There is a large

bay north of Newcastle and one of the

boldest promontories on the whole
shore projects to the south at New-
tonville. where for a few miles the

Kingston road follows the gravel bars

and terrace of the old beach. North-

west of Fort Hope there is another

deep bay reaching 7 miles inland from
lake Ontario with a drumlin island

about 4 miles north of the town. Where
the .Midland railway crosses the beach

near Quay's there are heavy gravel

bars used for ballast, the level being

311 feet above Ontario.

From this point the beach follows the

south side of the bold morainic ridge

of central Ontario to Baltimore north

of Uobourg, where a stream valley in-

terrupts it for about two miles; and
then draw- a little nearer lake On-

tario behind Grafton and Colborne.

For the whole distance from Hamil-

ton the shore has been steadily rising,

near Colborne reaching a height of 35ti

feet above Ontario, as determined by

Dr. Spencer, but the beach is every-

where a unit. Though the gravel bars

may be split up by lagoons, they all

rise approximately to the same height,

the differences between adjoining bars

seldom exceeding five feet and never

ten. These bars probably rose a few

feet above the lake as they do now
above lake Ontario, e.g.. at Toronto is-

land, so that the foot of the shore cliff

in places where bars or beaches do not

occur is somewhat lower, and the old
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water level should be put perhaps live

feet below the top of the bars.

Colborne to Trenton

Three miles to the northeast of Col-

borne near Silver lake the sin. re is

found to have lost its unity, and there

are bars at three levels, the highest 2S

feet above the lowest. The gravel bars

are massively developed on a promon-
tory south of silver lake, where they
approach within a mile and a half of

lake Ontario. Another interesting fea-

ture occurs here in the tact that Silver

lake is really a small bay of lake Iro-

quois cut off by these heavy bars from
the main body of water, so that its

drainage is not toward- lake Ontario
two miles and a half away and 360 feet

lower down, but by a stream flowing
north and east to the Trent river. The
valley of this stream must have been

below the highest level of lake
Iroquois, implying a narrow strait run-

ning north from Colborne. making an
island of the mass <>f high morainic

• wen thi- and the river Trent,

or perhaps a peninsula united to the
mainland toward the west only by the
gravel bar just referred to.

Beyond Silver lake the Iroquois ter-

race is strongly marked on the south-
ea-t tlank of lofty morainic hills, where
the wide expanse of open water allowed
powerful wave action; and north of

Brighton gravel bars once more occur
at different level-, the difference being
greater than at the last point. Three
miles northeast of Trenton the large is-

land ends in a bold promontory, rising

in a very striking way above the flat

Iroquois terrace with its gently slop-

ing surface thickly covered with bould-
i -.

Here the separation of the jnvel
beaches and terraces is still greater
than at Brighton or Silver lake. As
Dr. Spencer gives the level of the old

•shore as 436 feet above Ontario in one
paper and 3S6 in another, and as this

is a specially interesting point on the
old shore, a line of levels was run from
the Trent, practically at lake level, to
the highest terrace, giving the follow-
ing results :

Above L. Ontario,

feet.

Highest terrace, faint 450
Well-marked terrace 441
Kear of gravel beach 386
Slightly lower bar on road 374
Rear of boulder pavement 339
The most prominent level is

that at 386 feet, and it is that which
Or. Spencer has adopted in his later

writings as the true water level. His
earlier esimate. unless a misprint.

may have been obtained from the ter-
race, which ia j.ut at 441 feet in the
table above. The morainic hills be-
hind rise at least a hundred feet high-
er and command a splendid view of the
country in all direction- except we-t.
One of the highest hills some miles to
the northeast appears to have a ter-
race cut upon it. and was later found
to i„- an island.

If we start at the lowest beach,
374 feet above Ontario, we find the
highest water level to be 70 feet above
it: but if we take the two beat marked
feature-, at 386 and 441 feet, the dif-

ference in level is 55 feet.

Hounding the point of the hills the
separated terraces may be followed
south west wards for about a mile and
a half into a bay, and then north for
a mile, after which the shore runs

it l- not very distinct, owing
partly to the sandy, shifting nature of
i he -oil. and do doubt also partly to
the sheltered position, where wave ac-

tion must have been feeble. It proved
impossible to carry the line round to
the old -trait now occupied by the
creek draining Silver Lake.

Islands to North and East

Owing to the t'aintness of its shore
the great bay to the northwest of the
Trenton promontory could not be map-
lied satisfactorily, and must be left

until contoured maps make it possible

to fit its position by the elevation.

The bay probably goes as far west
- I 3tleton and contains quite an

archipelago of small and large islands,

including twelve which have been whol-
ly or partly mapped within the great
bend of the River Trent. Some of

these islands were low and show only
the lower beaches, while others rise

high enough to provide a respectable
series of beaches, and some of the
latter have been measured by hand
level. There are also shoals, flat-

topped drumlin hills with stones scat-

tered thickly over them, which did not
quite reach the surface of the bay,
though sufficiently wave-washed to re-

move the day from the bouldery till

during the later stages of lake Iro-

quois.

A low-lying island with widespread
gravel deposits lies about four miles

north of the promontory, near Trenton.
Another rises between this and Cod-
rington, and a larger one between this

and Warkworth. There are smaller
islands west, northwest and north of

the latter town, and a long island be-

tween it and Campbellford. The larg-

est island of all extends for about seven
miles northeast, and southwest a mile
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or two north of (Jampbellford, and dis-

plays a line set of beaches toward the
northeast, where the hills fall away rap-

idly toward the Trent River at its

southward bend, after the northeast-
erly course from Kice Lake.
At this point well-developed beaches

were found at 432, 442 and 475 feet

above lake Ontario, the highest 43

feet above the lowest, and Dr. Gil-

bert, here or a little southwest, found
a beach ninety feet above the lowest.

Except on the north no land high
enough to receive the beaches can be

seen for many miles.

There is a small island about two
miles north of Frankfort, with four
gravel beaches, the highest 47 feet

above the lowest; and across the river

an island six miles long runs off to

the northeast as a central hill border-
ed by the Iroquois terrace. About
halfway along this island on the north-

west side is Oak Hill lake, a pretty
sheet of water with no apparent out-

let, really a bay of lake Troquois, cut,

off from the main lake by a massive
gravel bar, through which drainage
now takes place as springs. People
living near the lake report that it

has a depth of 43 feet, as shown by
soundings, and that the only fish in it

before it was artificially stocked were
minnows. A fine wall of small stones
pushed up three or four feet by winter
ice encloses most of the shore.

By hand level from the nearest point
on Trent river, the elevation of Oak
Hill lake above Ontario is mads 435
feet. A boulder pavement begins at
398 feet, and gravel bars occur at 414,

430 and 466 feet, the last being the

very well-defined bar enclosing the lake
toward the northwest.

At the northeast end of the same
island a small, marshy pond is enclosed
in a similar way. To the north of

this extensive boulder pavements and
gravel beaches are found, and leveling

from Madoc Junction makes their ele-

vations 395 (small beach), 450, 460 and
475 feet, considerably higher than
those near Oak Hill lake, three miles
to the southwest, and not wholly ac-

cordant with them.

From this point a hill can be seen ris-

ing above Iroquois level, five or six miles

to the northeast, the last place where
the beach as been found. This island,

which is 140 miles from Hamilton, in

a direction 57 degrees east of north,
rises as a prominent morainic ridge a
little southeast of the railway between
Madoc Junction and Madoc at mile 19,

the nearest station being West Hunt-
ingdon. Gravel beaches occur at 440,

492 and 498 feet above Lake Ontario,

the last being the highest level yet

observed with certainty on the Iro-

quois beach in Canada.

All the hills referred to as rising

above Lake Iroquois in the form of

islands are morainic, most of them
formed of boulder clay, but some partly
kame-like with extensive rudely strati-

tied masses of coarse and fine gravel,
easily distinguished as a rule from the
more uniform, well stratified and hori-

zontal deposits of the old beaches.

North of Trent River

Splendidly formed gravel beaches,,

evidently made by powerful waves rising

in a wide stretch of open water to the
east and northeast, rise south of the
river Trent a short distance from
Oampbellford ; but the corresponding
beaches to the north appear to be want-
ing. Careful search near Havelock has
not disclosed any, though kame gravels

somewhat suggestive of wave work are
found just north and northeast of the
village at levels of 454 to 500 feet; none
of these, however, are horizontal enough
for beaches. Search has also been made
north of Blairton station on the C.P.R.,

with similarly doubtful results. In the

former region flat sheets of limestone

simulate water levels, but north of

Blairton the hills are rounded knobs of

Laurentian rock, on which waves could

leave little impression, and the sparse

drift materials are sand instead of

boulder clay, providing poor materials

for beach formation.

The same conditions prevail north of
Madoc, near Eldorado and Maloner

where the ground rises high enough to
show the beach, flat limestones capping

the higher hills in places, other hills

being Laurentian or of the Hastings

series. Here, however, there are some
slopes of boulder clay, which should

have retained the terraces and beaches

if they had been formed; but no shore-

terraces or beach deposits were found,

though they are so well marked on the-

island near West Huntingdon twelve

miles to the south. Unless better suc-

cess follows later attempts to find the

Iroquois beach to the north of Have-

lock, Blairton and Madoc, we must con-

clude that in all probability it never ex-

isted there at all.

Southwest of Havelock, however,-

about a mile west of Trent bridge, a dis-

tinct gravel bar is found at 75 feet

above the river, or 436 above Ontario,

while at 455 feet there is a possible-

beach. About three miles southwest

along the north bank of the river there-

are beaches at 424 and 436 feet, and still

nearer Hastings a beach was found at

447 feet (aneroid). Just west of Hast-
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ings a gravel deposit of imperfectly
rounded stones surest in it river a-tion
is found 36 feet above the present river,

and similar gravel beds occur farther
down the river at about the same or a

somewhat le-s height above it, but these
probably have nothing to do with the
Iroquois beach.

As the bay leading aouthwesl from
the beaches near Canipbellford (at 432.

442 and 475 feet) narrows greatly, tin-

til at the outlet of the present Rice lake
it i- only about a mile wide with steep
morainic hills on each side, one can no
longer expect to find beach terraces or
gravel bars of a well-defined character.

If the tilt of the Iroquois shore is taken
as three or four feet to the mile in this

region the long narrow bay must have
reached nearly to the southwestern end
of the Rice lake basin, though no dis-

tinct old Bhores have been found along
this narrow body of water. Eowever,
the elevation of the beach north of Port
Hope, four miles from the Bouthwest
end of Rice lake, is only 311 feet. leav-

ing a difference of 59 feet between
them. As the lake is here very shal-

low and only 30 feet deep at any point,

it is probable that the old bay stopped
some distance short of Bewdley, the

end of the present body of water.

From the map it will be seen that the

southwest end of Rice lake i- only a

few miles from lake Ontario at Port
Hope, so that there was a comparative-

ly narrow isthmus in Iroquois days con-

necting the large morainic peninsula

which projects towards Trenton with the

mainland to the west. The ran.-.- of

great morainic hills here -ink- almost

to the level of Rico lake, and the people

of Port Hope claim that the most sat-

isfactory outlet for a canal from the

chain of lake- connected with Trent

river will be toward lake Ontario at

this point instead of by the lower Trent

to the bay of Quinte.

Lake Peterborough

It was thought at first that the old

bay corresponding to Rice lake sent an
arm up the valley of the Otonabee river

to Peterborough, but an examination of

the ground -hows that the valley is so
narrow and in places so steep-walled be-

tween drumlins'and moraine ridge- that
the water- above must be looked on as

a separate lake, connected with the bay
just described by a short bit of river

having but little fall. .

Above the short stretch of river lake
Peterborough expands to a width of two
or three miles west of the Otonabee, and
must have covered a wide fiat of clay
reaching beyond the Midland railway

with rather indefinite shores where the
moraine rises to the west. The lake
narrows toward Peterborough and the
deposits become Bandy, and final!-.

vel terraces rise above the flat at°the
upper end where a great river, prob-
ably draining the upper hike- or lake
Of those 'lay-, entered it from tie- north.
'I He plain of stratified Band i- at the
level of 388 feet, where the C. I'. I:.

Btation Btands, but ascends to 404 feet
at the (nand Trunk station. The high-
e-t point in Peterborough, occupied by
a park and court house, i- a drumlin
which formed an island at the upper
end of the lake: and a little above this

the present river banks -how -t ratified

coarse gravel representing the upper
limit of delta deposit- formed by the
old river, one terrace rising to a height
of 432 feet.

Below Peterborough the present Oton-
abee (which is really the Trent above
Rice lake) has done very little cutting,

it- valley being hardly at all depressed
below the (day plain mentioned above,
but it ha- a rapid descenl above the

city. The new lift lock of the canal,

which overcomes a rise of t>."> f<

placed in the high morainic hills to*

the east of the river, and the canal

below is at the level of the old lake

flat.

The Beach in New York

From the Niagara river at Lewiston
the Iroquois beach ha- been traced by
Dr. Gilbert and Prof. Fairchild (19) in

a fairly direct course eastwards. to 3

dus on the south shore of lake Ontario.

There a promontory somewhat like that

near Trenton projects eastwards, with a

bay to the south, and

islands and -mailer bay- diversify

it< -hole- a- far as Rome, a long, narrow
bay, like that of Rice lake, entering the

basin of Cayuga lake. At Rome Dr. <;il-

bert discovered an old channel forming
an outlet towards the Mohawk valley

and the Eudson river; so that this great

lake wa- drained far to the south of

the present outlet of Ontario, it- waters
entering the sea at New York.

To the north of Rome the shore turn*
westward once more a- far a- Constan*

tia. and then north to Adam- (enter,

where it bend- to the northeast toward
Waterdown. Two mile- south of this

town the highest beach i- about 454

feet, or a little more, above lake On-

tario, the highest point recorded with

certainty on the southeast side. Dr.

(19) See map by Pr f. Fairchild in

Pleistocene Geology of Western New
York. 1900. His map ha«< provided the
materials for the portion of the old shore

if the Niagara given in the present
paper.
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Gilbert and Professor Fairchild do not
carry the beach farther, but Dr. Spencer
believes he has found fragments of it in
the Adirondacks to the northeast, the
last which he has measured being at
Fine, 972 feet above the sea, or 726 feet
above Ontario. However, as so skilled
an observer as Dr. Gilbert, who examin-
ed the supposed beaches with Dr. Spen-
cer, dissents from this view, and holds
That they have been formed in local bod-
ies of water, or in connection with gla-

cial action, it is doubtful whether this
extension of the shore should be ac-
cepted,

It is to be noted that the old shore
north of the great bay from which the
outlet opens is split up into several
beaches, as it is on the north shore from
Colborne towards West Huntingdon.
-Prof. Fairchild has made profiles of the
different beaches in that region, and
finds them irregular in regard to separa-
tion, though there seems. a tendency for
the separation to increase toward the
north, the greatest amount recorded be-

ing 51 feet, near Waterdown (20).

The general characteristics of the
shore in .New York State are like those
in Ontario, and do not require special
mention; but it should be stated that
the first recognition of the splitting up
of the beaches north of the outlet, both
in the United States and in Canada, is

due to Dr. Gilbert, who connected this

divergence with a tilting of the basin
during Iroquois times.

Tilting of the Beach

The early work of Gilbert and Spencer
on the two sides of the lake brought out
the startling fact that the old shore is

no longer horizontal, but is tilted up
toward the northeast, the lowest level

being at Hamilton, where the beach rises
only 116 feet above lake Ontario; and
the highest, as far as they know, at
Trenton on the Canadian side at 386
feet, and Adams Center and Watertown,
in Xew York, at 411 and 484, a differ-

ence of from 270 to 368 feet. The con-
clusion was reached that the rate of tilt

is not uniform, but increases toward the
northeast, or, more exactly, in a direc-

tion X. 28 degrees E., being estimated
by Dr. Spencer at 1.6 feet per mile at
the southwest end of the lake, and at
5 feet per mile in the region of Water-
town .

In carrying out the present survey of

the Iroquois beach a number of eleva-
tions have been determined, partly in
new localities, partly redeterminations
of points of importance which had been
examined by Dr. Spencer or others; and

(20) An. Rep. N. T. State Geologist,
1900, p. r. 110.

some changes in the piobable rate and
direction of tilt result from these in-

vestigations. Special attention has been
given to the height of gravel bars, since
they may be supposed to give the most
uniform results, rising of course a few
feet above water level, but probably as
in the case of lake Ontario at present,
not reaching more than 5, or at most 10
feet above the average lake sur-
face. Determinations of the foot of the
shore cliff are less certain, owing to the
slipping of loose materials when cut in

drift deposits. In some cases the level

as determined from the foot of a cliff

is considerably below that measured
on adjacent gravel bars, so that it has
been decided to use only the summits
of bars in working out the differential

elevation. Unfortunately, there appear
to be no statements in print as to

whether gravel bars or shore cliffs were
employed in fixing the levels in Xew
York State.

Using the latest information and
comparing the relative levels of points

on each side of lake Ontario, isobases-

may be worked out showing the direc-

tion of the tilt of the old shore, the re-

sults giving X. 20 degrees E. as most
probable. Accepting this as correct, it

is convenient to divide up the shore into

somewhat equal lengths along this line,

using well determined levels for the

purpose, and to work out the rate of

tlcva I ion per mile in each.

The distance in a direction X. 20 de-

grees E. between Hamilton (116) and
York (190), which stands on a well de-

veloped gravel bar a little northeast of

Toronto, is 36 1-2 miles and the differ-

ence in elevation 74 feet, giving a rate

of tilt of 2 feet per mile, differing con-

siderably from Dr. Spencer's rate of 1.6

as determined from the height of Carl-

ton station. It has been found how-
ever that the height given in his table

for Carlton of 171 feet above Ontario,

is about 7 feet below the summit of the

gravel bar to the north of the station.

The next section chosen is from York
to the gravel bar near Quay's, north
of Port Hope, the rise being from 190

to 311 feet or 121 feet in 35 1-2 miles,

averaging 3.4 feet per mile. Up to

Port Hope the beach is practically a
unit, the only variations being due to
more powerful wave action in some
places than in others, and not amount-
ing at most to more than 5 or 10 feet.

From Port Hope to West Hunting-
don, the last point to which the beach
has been traced, the matter is much
more complicated, since the old shore

is split up into several beach levels,

probably diverging, and the question
arises which level should be taken for

comparison, the lowest, the highest or
some prominent intermediate beach.
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The first carefully measured point

where the divergence is distinctly mark-
enton, where good beaches occur

at 374 and 386 feet, an«l a well-marked

terrace at 441. a faint one a]

about ten feet higher. As Trenton is

is miles in the direction \. J"

E. of Quay's, the tilt works out to :;.14

Beet per mile for the lowest beach, 1.17

for the next, which is the best denned
of all. and no less than 7.10 for the ter-

t 441 feet.

If we compare with the beac
Havelock, Madoc Junction and
bellford we find more difficulty still, for

the elevations at the three poii

pectively 31, 32 and 33 miles in a dir

tion X. 20 dgrees E. of Quay's, are not

entirely in accord. The lowesi

southwest of Havelock and north of
Campbellford are at 436 and 432 feet,

giving a tilt of 4 and 3.67 feet per mile.

Tin- highest beaches near Madoc Junc-
tion and Campbellford are at 475 feet,

giving a rise of •"» feet |>er mile; but no
corresponding beach i j ; i - been found
with certainty near Havelock. Dr. Gil-

bert however has found a difference of

90 feet between the lowest and highest

beaches near Campbellford, which would
greatly increase the rate per mile for

the highest.

On tlie West Huntingdon islai

beaches at 4'."-J and 498 feet,

but higher water levels could not be re-

corded here, since the island

rise above the last gravel bar. A- the

distance northeast of Quay's is 37 miles,

the differential elevation is 5 feet for

the highest.

The Mohawk Valley Outlet

Dr. Gilbert showed long ago that lake

Iroquois drained through tie Mohawk
valley toward the Hudson, and drew the

inference that if the known tiltiir_r of

the land was in progress during the ex-

istence of the lake it- effects should be
recorded in the beaches. The splitting up
of the gravel bars just referred to as

occurring northeast of Colborne he ob-

and connected with this cause,

and believed that Burlington heights

and other points near Hamilton would
be found to give evidence of lower water
level- at the southwest end of the lake

during it- earlier than during its later

stages. Between the extreme- there

must he of course a pivot where the

water level remained constant (21).

Frofessor Fairchild looked for evidence

as to such a differential change of levels

north of the outlet near Rome, and

Sta1 Reservation at
Niagara. 1888-9, p. TO: also History of
Niagara River. Smithsonian Rep. 1S90.

p. 241.

found the beach
are in eastern Ontario, but di .

think that a regular Bpreadfa a

the beaches could l>e proven 22 . and
concluded therefore that differentia] ele-

vation during the lifetime of lake lro-

'. a- improbable.

gularity in the Bpread-
I the beaches is apparent in On-

tario also, though there is a marked fal-

se in the dn . -

northeast. The first well-marked split-

ting up of the . -liver lake,

three miles northeast of Colborne, where
there are three beach levels, the highest
28 feet above the Lowest. Near Tren-
ton, nine miles farther, the separation
of the two mam water level- -

giving a rate of spread of 3 feet per
mile. On the island north of Campbell-
ford, 13 miles farther northeast, it is

only 4:j feet by my determinations, but
90 by Dr. Gilbert's. The latter ditfer-

between the highest and lowest
beaches would give a divergence of -.',

teet per mile between Trenton and the
point just mentioned.

If the beaches spread 28 feet at Silver

lake and ~>~> feet near Trenton, 9 miles
away, in the direction N. 20
they should converge and meet 9 miles

southwest of Silver lake, about it
Quay's gravel pit north of Port
If a line i- drawn at right angles to the
direction X. 20 degrees EL from the out-

let of lake Iroquois, near Koine, it pass -

a little -outIi of Quay's, bo that two
modes of attacking the question agree
pretty closely in their results, thus con-

firming each other.

If the divergence observed northeast
of the hinge line from the Mohawk val-

ley continues to the soutnwest, we
-hould expect some evidence of lower
water levels in that direction, though
the divergence cannot be assumed to be
so great as 3 feet per mile, since the

of differentia] elevation per mile is

le-s to the southeast. If we take the

two as proportional we shall have a di-

_ uce between Port Hope and York
of 2.45 feet per mile, which would put

the lowest formed beach at York or To-
ronto at al

- below the big

beach, which of course is the only one
left exposed. If we carry out the same
reasoning with reference to Hamilton,
we find between Toronto and Hamilton
an additional divergence of about 1.44

feet per mile, which amount? to 52 feet,

or in all to about 139 feet. This would
carry the original water level of lake

lroquoi- at it- southwest end. below the

present level of Hamilton bay, but the

data obtained from the spreading of the

Geol. Western N.T.,
1900. d. r. 111.
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beaches northeast of Port Hope are not
sufficiently certain to make these re-

sults more than a rough approximation
to the truth.

On the other hand, we have a consid-

erable amount of direct evidence bear-

ing on the question. At Toronto what
are almost certainly Iroquois beach de-

posits, though half a mile south of the

old shore, rest on an eroded surface of

interglacial clay about 70 feet below the

Iroquois beach level to the north. As
the last ice advance intervened between
the laying down of the interglacial clay

and the opening up of the Iroquois basin,

we must suppose that the upper sheet

of boulder clay, which is quite thick at

points both east and west, was removed
during a time when the water stood 70

feet lower than at the last stage of the

Iroquois lake.

At Hamilton an old soil with trees

and bone* of various animals was found
in the Hunter street tunnel 30 feet be-

low the top of the Iroquois gravel bar,

so that the earlier water level must-

have been lower than that. To the west

of this, as shown on a previous page,

mammoth tusks and bones., evidently

not waterworn, occur 33 feet above the

level of Ontario, or S3 feet below the top

of the Iroquois beach half a mile away.
The bones and tusks occur together in

a layer of sand, and similar remains are

found a few feet higher up (42 feet above
Ontario) in another sand pit a short

distance away, so that we may suppose

that the bones were not washed to their
1

present resting place, but that the ani-

mals died where the bones are found.

If this supposition is correct the water
of lake Troquois must at that time have
been SO feet lower then than at the lat-

est stage.

The great thickness of the gravel bar

at the Desjardins canal, and its extra-

ordinarily narrow wall-like form sug-

gest the same thing. When the canal

was cut clay was found at about lake

level: above this there are 57 feet of

stratified sand, and then coarse gravel,

largely cemented to conglomerate, to the

tup. The upper 60 feet of coarse gravel,

scarcely at all interbedded with sand,

could hardly have been piled up in deep
water, but must have been built to the

full height by successive additions as

the water rose.

We have then evidence of two kinds
showing that differential elevation took
place during the existence of lake

Iroquois: the splitting up of the beaches
toward the northeast, and at the other

end the presence of old soils and the

remains of land animals buried from
30 ti» SO feet beneath the latest gravel

bars of the old lake. The evidence

seems sufficient to settle the matter.

In working out the differential ele-

vation of the beach as now found we
must keep in mind that from Hamilton
to Home on the south of Ontario and
to Port Hope on the north the level is

that of the last stage of lake Iroquois
and that its continuation toward the
northeast is to be looked for in the low-
est prominent beach of the series found
beyond the hinge line. The higher
beaches, beyond the line where they
split up, represent continuations of bur-
ied beaches toward the southwest, the
highest towards the northeast cones-
ponding to the lowest toward the other
end of the basin. The difference in pre-

sent altitude of the extreme ends of
the earliest beach of all cannot be less
than 500 feet, and may be greater than
that, while the difference of level be-
tween the ends of the. latest formed
beach (110 at Hamilton and 4!)S at West
Huntingdon) is only 382 feet.

Conditions of Iroquois Time

The swinging of the old beaches about
a fulcrum running 20 degrees north of
west from the outlet near Rome, New
York, gives clear proof that the body
of water was completely enclosed and
not an extension of the Gulf of St.

Lawrence: for otherwise the divergfuiej

of the beaches would run from en I to

end of the old shore, growing less how-
ever toward the southwest. This con-

firms the evidence as to the character
of the water afforded by the unios found
in Iroquois gravels in Xew York.and the
campeloinas, etc. in deposits of that ; ge
in Toronto. The water wTas fresh (23),

There is little doubt as to the char-

acter of the dam. It must have been
the ice of the retreating glacier, which
had withdrawn from the basin of au<e
Ontario, but still blocked the St. Law-
rence valley to a height sufficient to

turn the water southeastward into the
Hudson. The highest part of the old

shore, near West Huntingdon, is now
742 feet above the sea., but doubtless

it then stood much lower, since the de-

formation recorded in the beach has

taken place since then. Still it was
high enough above sea level to allow

of a current through the Mohawk val-

ley to the Hudson.

The exact position of the ice dam
is not easy to determine, partly no
doubt because the barrier was slowly
shitting toward the northeast. One
Avould think that morainic deposits

should record the stages of retreat, but
so far no definite evidence of

the kind has been found. «ome
points however seem fairly certain.

There wa-s wide open water sur-

rounding the old islands near West

(23) Bull. Geol. Soc. Am., Vol. 10, p. 167,
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Huntingdon and north of Campbellford,

for the series of beaches at these points

gives evidence of heavy wave action;

and the latter poinl musl have been
exposed to open water for a long time,

for there is a range of 43 feet between
the highest and the lowest beach. It

is curious however, to find only the low-

est beach well marked a few miles

away, to the north of Trent river, as

if the region, which is drift-covered and
well adapted to receive a beach, had
been protected from wave action before

that time by -till onmelted ice.

The ice front appears to have covered
the high hills north of Madoc and prob-

ably for a long time extended over Xa-
panee and parts of Now York State
north of Watertown ; nml Dr. Gilbert's

early map Bhows its position perhaps as

well as any map that could be con-

structed now (24).

The climate was probably consider-

ably colder than now but not quite
Antic for even in the early day- of

lake Iroquois tamarac and spruce lived

near it- shore at Hamilton, and mam-
moth- and caribou were very common,
while wapiti, buffalo and beaver occa-

sionally visited the shore, and man him-
self apparently fashioned Btone tools at
Toronto Junction. The crumpling of

sand beds probably of Iroquois age in

east Toronto may indicate the shove of

icefloes or bergs, but the water was not
too cold to be inhabited by a number
of shell fish which still live in lake On-
tario.

Duration and Age of Beach

The old shore of lake Iroquois is as
mature as the present Bhore of Ontario,
and it probably required as long a time
to carve down its promontories and
build its gravel bars and spits across

the mouth- of wide bays as the present
lake has needed for operations of the
same nature. Unfortunately, we have
no very trustworthy chronometer for
the work of either. That they required
about equal amounts of time, and that
both together have occupied a large
part of the time since Niagara began
to cut its gorge from Queenston
height- to its present position seven
miles to the south, is pretty certain

;

but opinions as to the ape of Niagara
vary from 5.000 or 7.000 years to 35.000.
and a final settlement of the time limit
ha* not been reached. T incline to the
longer estimate, since 2.500 years seems
far too short for the work of lake On-
tario in cutting: down Scarboro' heightR

(24> «th An. Rep. State KesefvsUon at
Niagara, 1888-9. p. 09.

and shifting the material- ten miles to

the westwards to build up Toronto
land.

The question may be approached from
another side. How long did it require-

to deform the old beach to the extent
of 500 feet since the lake began, or 320
feet since it- beach was finished ! If

Dr. Gilbert's estimate of 42 feet per
hundred miles per hundred years, as
drawn from the shifting of water levels
on the pre-ent lakes, is correct
time -ince the Iroquois lake wa- drain-
ed off is not less than 07.0011 year-, and
-ince it- beginning nol less than 100.000
years. The assumption that these pro-
cesses of elevation and depressions go
on uniformly is however decidedly im-
probable, it is more likely that such
changes begin gently, attain a maxi
mum. and then slowly decline: and the
present rate of tilting probably repre-
-ent- the Blowing down of the move-
ment before it finally ceases, bo that
the change of level may have been
much more rapid in earlier times.

However, the movement of elevation
may not represent a simple wave. There
may have been accelerations and re-

tardations in the process, the latter

corresponding to the better marked
benches to the northeast of the hin?e
line. Altogether this method of esti-

mating the time gives only vague sug-
gestions, and the other Beems the more
trustworthy. We may conclude then
that the Troquois lake lasted not more
than 17.500 years, and probably less

;

and that the time since it was drained
has been of something like the same
duration.

Between the time of lake Iroquois
and that of lake Ontario intervened the
comparatively short period of retreat of

the ice from the St. Lawrence valley,
indicated probably by beaches risine to
135 feet above lake Ontario in the Bay
of Ouinte region: and a somewhat
loneer period when the enlf of St. Law-
rence invaded the basfn of hike Ontario,
though, the waters of the basin appear
to have remained fresh from the large
inflow of the Niagara and other rivers.

Economic Geology

The Iroquois beach in Ontario is rf

greater importance economically than
at first would be imagined, since it

affects in various ways the. farmer.
the railway engineer and the builder.
It is not an accident that the old
shore is the favorite locality for main
roads and for farmers' houses and
building*, for the top of the shore
cliff in clayey regions gives the driest
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locality in the farms it traverses, and
the gravel spits and bars where the

ground is low and muddy are even

more important as giving good drain-

age and solid foundation for roads and
farm premises. The gently sloping ter-

race below the shore cliff in most cases

furnishes the richest clay land of the

country, as below the •mountain" in

the fruit-growing region south of Lake
Ontario, and the farms "at the front''

to the north of the lake; but toward
the east these fields are apt to be

mailed by the stones washed out of

the boulder clay cliffs by waves of the

ancient lake. Even these boulders,

however, are put to use for founda-

tions, and where derived from lime-

stone regions, for lime burning to sup-

ply local needs. The gravel bars

across the mouths of old bays supply

the favorite road-building material, es-

pecially in districts where clay is the

prevailing soil, and the township roads

are better where such gravel pits can

be opened than elsewhere. The stone

roads of the country are largely metal-

led with broken stone from the bould-

er pavements of the old beach.

The railroad engineer makes good use

of the level terrace of the Iroquois

shore, the Grand Trunk occupying the

Hat land near the foot of the old

shore cliff for many miles south and
north of the west 'end of Lake On-

tario, while the Canadian Pacific does

the same thing near Toronto. The
wonderful gravel bar at Burlington

Heights has furnished a high level

causeway across the marshy flats be-

tween Hamilton and Dundas, which

both railways and gravel roads have

been glad to put to use. Even more
important to the railways has been

the convenient supply of ballast which

the gravel bars afford in different parts

of the Province. Such pits have been

opened near Waterdown, York, Brook-

lin and Quay's, for example.

The importance of the old shore

to towns and cities is well shown by

the fact that many of them are plant-

ed on the well-drained gravel bars or

the flat terrace of the old beach, St.

Catharines, Hamilton and Toronto all

occupying this position. The clay flats

of old bays or lake slopes are used

in many places for brick-making, the

shallow' water sand deposits are used

in making mortar and cement and the

Bhore gravels serve as road metal and for

concrete. How serviceable these ma-
terials are may be seen from the im-

mense excavations in the old gravel

bars at Hamilton, and at Toronto

Junction and York, where similar bars

provide sand and gravel for use in

the citv. The red brick burned at

Hamilton are made from the clay

beds of Iroquois age to the west of

the city in what was shoal water of

Hundas Pay.

The old beaches of Iroquois levels to
the northeast are too high up on the
flanks of the great moraine (the Oak
Pudges) to be of much use for railways
and towns, but almost everywhere they
are employed for local roadmaking and
other purposes.

Lower Water Levels

\\ hen the great ice sheet withdrew
from the northern flanks of the Ad-
irondaeks so far as to give a lower out-

let eastwards than that through the

Mohawk valley, the water fell succes-

sively to lower and lower ievels, in-

dicated, as shown by Dr. Gilbert and
Professor Woodworth, by terraces and
spillways where the drift has been
scoured off to the solid rock by the
rush of water between the ice front

and the northern slope of the moun-
tains. It is not likely that any of

these halts were of long duration,

but some of them seem to have been
long enough to permit the cutting of

terraces or the formation of beaches
in the Pay of Quint e region. Later
the ice withdrew so far to the north-
east that the upper St. Lawrence and
Ottawa valleys were free. There may
have been a low level lake dammed by
ice in the lower St. Lawrence, and
emptying by the Uhamplain valley into

the Hudson, as thought by Mr. Warren
Upharn, but no beaches have been cer-

tainly connected with it in Ontario.

Later still the St. Lawrence valley

was wholly cleared of ice, and the

sea entered it as an enlarged gulf of

St. Lawrence, reaching past Montreal
and expanding as a wide sea from
the Ottawa above Pembroke to a point

west of Ogdensburg in New York State.

The land stood so low at this time

that sea level rose perhaps 100 feet

above the surface of the present lake

Ontario, and one would expect to find

salt water beaches in the Ontario basin,

but no marine shells have been found

west of Brockville, so that we may sup-

pose that the Niagara and other rivers

sufficed to keep this great body of water

fresh. The marine deposits of Ontario

have been described previously (25).

but part of the ground has since been

covered more carefully and the results

of the examination will be given here.

No distinct beaches lower than the

Iroquois have yet been found in the

western part of the Ontario basin, and

(25) Bur. Mines, 1901: Sea Beaches of

Eastern Ontario, pp. 215-227.
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the first clear evidence of watei
above the present lake are found near

rranby, an old lake port between
Newcastle and Port Hope.

Port Granby to Trenton

South of Xewtonville, where a stream
enters >. a small terrace,

probably wave-cut. show -

above the lake or 274 feet above the

sea, hills of boulder clay rising on each
side, and the present shore cliff shows

jtratified gravel overlying bould-

er clay. A mile or two east another
terrace occurs at Port Granby, where a

stream comes in. The present

beach rises five feet above lake Ontario:

the Bat terrace at the postoffice is 2*

•
• it and a stream terrace

a little to the north roses about five

feet higher or 280 feet above sea "evel.

Three and a half miles east of Port
Granby where a bay-like d<

parts the hills of boulder clay a gravel

bar IS feet above the lake runs a lit

tie north of west and south of east.

evidently representing a still In v.

of water. From this poinl

Port Hope no beach formation was
found. In the town itself a clay fiat

30 feet above the lake i- possibly a ter-

race, and a higher flat at the foot of

the drumlin on which Trinity -

stands may be another, but both are
too indefinite for certainty.

Similar beaches to those near Port
Granby occur again east of Cob
boulder pavement ending 23 feet above
the lake at the foot of a low shore
cliff. A little north an old island is

1 _ covered with gravel bar-, the
/ 52 feet above Ontario or 298
feet above the sea. Still farther north
and a quarter of a mile beyond the
Grand Trunk railway, a clay flat ends
abruptly in a well-marked shore cliff

cut in bouldery clay hills, at about 330
feet above the sea (aneroid) and with
few interruptions this shore can be fol-

lowed to Grafton, where a little south
of the village the height is 330 feet as
found by hand level.

East of Grafton also gravel bars oc-

cur at lower levels.274 and 2'.".~> feet: and
a mile west of Lake Port,

near Colborne. there 1» a very
well-defined gravel bar more than
half a mile long with a front slight-

ly convex toward lake Ontario, but a

general east and west direction. This

bar is 50 or 60 feet wide, and ascending
from the present lake shore one finds

a boulder pavement up to 25 feet, a

lower bar up to 31 feet, and the high-

est rising to 50 feet.

Near the village of Colborne. but

- the clay fiat with
shore cliff seems to run out. and g
hills project southward as a vague pro-
montory. To t: b are -and
hills interfering with the tracing of the
beach, but just a
more becomes di-iinct with a bigb -

cliff against hills of bouldei
level of 334 feet above the sea,

feet above Ontario. From
Trenton the shore i- well-defined.

Near Trenton

Near Trenton the beach lei

denly become more numerous and bet-
ter defined, probably because the body
of water whose waves did the work
was greatly widened toward the -

At the central Ontario railway station
near the bay of Quinte a wide gravel
bar runs northward at a level

feet above the bay, which is the -

as that of lake Ontario; and on the
flanks of the great esker which form-
so conspicuous a ridge to the northwest
of the town, there is a pretty well-

marked gravel terrace rising 78 feet

above the bay. A sharply defined cut
terrace at the southeast end of the es-

ker stands 135 feet above the bay, and
runs as a narrower - g each
flank of the ridge, which rises to 190
feet at the highest point.

To the north of the Grand Trunk sta-

tion at Trenton esker-like sand and
gravel ridges rise as islands from I

lowest flat, almost certainly a water
level, and a gravel bar near a shore
cliff at the Roman Catholic cemetery
i< 42 feet above the Trent river at the
level of the bay.

Where the wide valley of the river

Trent escapes from the morainic hills

a series of terraces rises above it on
the west side, the lowest 31 feet above
the level of the bay, the second, which
is also the best formed, at 55
while a less defined terrace reach - -

The top of a stony ridge just

above is flat, and may al-o represent a

water level at 127 feet, but this is

doubtful The terrace at 55 feet

feet above the sea) is repeated at the
same level by a broad gravel plair,

of the river, and a cut bank south of

the railway bridge shows a few feet of

stratified gravel overlying shaly Tren-
ton limestone.

It has been noted by former students
of the region that the valley of Trent
river is a misfit, being far too large

for the present stream, and this has
been explained by supposing that the
waters of the upper lakes once discharg-

ed in this direction before the upward
tilt of the region toward the
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northeast forced them into their pre-

sent circuitous course by lake Erie and
Niagara Falls.

East of the Trent the old shore, which
is fairly constant from Cobourg to Tren-
ton, could not be traced farther, though
hills of boulder clay rise high enough to

receive it not far from the river. Nor
has it been traced with certainty north
of Belleville, though something like a
boulder pavement at 377 feet above the
bay is found about a mile north of the
city. About ten miles to the north a
gravel pit near the Belleville and Peter-

borough railway stands at 140 feet

above the bay or 386 above the sea. The
two elevations just given were deter-

mined by aneroid, the previous ones by
hand level.

Prince Edward County

Crossing the narrow isthmus, now cut
by the Murray canal, which transforms
the Prince Edward peninsula into an is-

land, low land follows, partly formed of

gentle swells of till, partly of the

greatly decayed surface of the shah-

Trenton limestone; and it is not until

Wellington is nearly reached that clear

evidence of old wave action is found.

Here a well formed bar more than a

mile long runs parallel to the present
shore, but at a height of 91 feet above
it. It was apparently formed in the

same way as the present long bar
stretching across the mouth of a
swampy bay to the east of the village,

connecting it with the interesting series

of sand dunes on the opposite shore.

The "sand banks." which rise 50 or 60

feet above the lake, are a favorite and
picturesque resort for parties from
Wellington and Picton.

East of Wellington the tableland of

Trenton limestone so characteristic of

Prince Edward county rises, often as a
steep escarpment with nearly level top,

and at its southeast end. where it ap-

proaches the shore of lake Ontario at
Waupoos and Top of the Rock, good
beaches are found at several levels. At
the former village, which lies between
the cliff and the 3hore, a boulder pave-

ment begins at 50 feet above the lake

and slopes upward to 68 feet, beyond
which is a gravel terrace with fairly

well rounded stones at 7S feet, another
gravel bar at 90 feet, and another good
bar at 04 feet. There may be a fourth

at 113 feet, but the evidence is rather
faint. There is a lagoon between the
second and third bars, and they are
formed of pebbles as well-rounded aa
-those of the present beach.

Near the Top of the Rock, two or
-three miles to the west, terraces or

gravel bars occur at 39 feet, 49 feet,

and 73 feet, the last with a low lime-

stone cliff in the rear

On the bay 'of Quinte side of Prince
Edward county much of the shore is

formed of sheer limestone cliffs rising

from 150 to 200 feet above the water;
but near some of the bays terraces may,
be seen, as west of Cressy, where a
well-defined sand terrace stands at 42
feet, with a doubtful water level at 57

and a good beach line and bar at 83
feet. The top of the cliff here rises

192 feet above the bay of Quinte.

At Glenora, where flour mills and
foundries are run by water power from
the Lake on the Mountain, terraces are

seen to the west of the mills, which are

at the foot of a vertical cliff, in a bay-

like recession of the escarpment. The
lowest, which is poorly marked, is at 16

feet, the second, also poorly defined, at

55 feet, and the highest, which is well

cut at the foot of the cliff, is at 62

feet.

The Lake on the Mountain appears

to be a rock basin, since its outlet is

over the limestone of the cliff. Its

surface is 176 feet above the bay of

Quinte, and its depth is said to be 9S

feet at the deepest point. It is about
three miles long and three-quarters of a
mile wide, with a drainage basin of

about four square miles, the rocks ris-

ing 30 or 40 feet above it to the

south. The stream flowing from it. as

might be expected, is very small, but
the great height of the fall. 175 feet.

makes it of some importance, since the

four small turbines of four to six

inches diameter generate 200 horse

power. It is said that 60 feet off shore

at the mill the bay of Quinte is 100

feet deep, and not far out a depth of

150 feet is reached, so that the real

height of the cliff is much greater than
it> apparent height. To the north an
almost continuous cliff rises beyond the

hay leading toward Picton and stretches

most of the way to Deseronto.

Beach levels were looked for between
Glenora and Picton. but only one was
found, at 135 feet above the bay ; a

more careful search may disclose lower
beaches however on the drift-covered

hill-sides of the narrow valley.

Prince Edward is one of the most in-

teresting counties in Ontario in some
respects, formed as it is of two flat

tablelands rising in steep precipices

above the bay of Quinte on the north
and lake Ontario on the south, with
however a large area of quite low
ground toward the west from Welling-
ton to the Murray canal. A narrow
valley separates the two blocks of high

land, running between Picton and Wei-
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lington, and at the higher water levels

described above the two plateaus were
islands. In spite of the tableland char-

acter of much of the county it nowhere
rises to a greater height apparently

than 220 or 240 feet above the adjoin-

ing waters, and during the time of lake

Iroquois it was deeply submerged.

Belleville to Gananoque

On the north shore of the bay of

Quinte there has been no success in i he-

search for beaches, though a number of

promising localities were examined.
.Near Napanee hills rise to 4<>7 feet
above sea level, or 2G1 feet above the
bay, with boulder clay in many places
of fair thickness, but nowhere was a
beach discovered. There are Btratified

clays covering stratified sand and ris-

ing 21 feet above Napanee river, which
is at the level of the bay below the
town, but no higher terraces are to be
found. East of the river above its fall

at the town there are flats that some-
what suggest water levels, but these are
almost certainly caused by horizontal
beds of the limestone exposed in a

quarry near by. As there would be a
a wide sweep for waves from the south
against this hill, one would expect to
find beaches there.

The next point examined for old
beaches was Kingston and its environs:
but near Bath, while passing by steamer,
one observes what may be a terrace
with shore cliff east of the village. The
hill near the fort east of isdngston rises

nearly 130 feet above the lake, with
some boulder clay, but shows no evi-

dence of the lower beaches. However,
the amount of drift is small, the rock
consisting of Laurentian granite capped
with limestone and coming near the sur-

face in most places. The hills three or
four miles north of Kingston rise still

higher, but were not explored.

Still to the east the region near Gan-
anoque was carefully searched for
beaches, almost every hill rising high
enough to take the upper beaches hav-
ing been visited, but without result,

though there should have been a wide
stretch of water to the south. It should
be noted, however, that most of the hills

consist of rock without much drift. Near
Marble rock, a few miles up Gananoque
river, there are slopes of stony till rest-

ing on hills of quartzite and granite,

which might be expected to record wave
action if there had been upper water
levels of any duration, but nothing of

the kind was seen.

In the lower ground there is a broad,
nearly flat plain of clay, forming pood
farming land to the east of the Thou-
sand Island station on the Grand Trunk,

16 M.

nui. .i water level; Inn oc

casionally a gently rounded Burfa

Laurentian shows through it. and more
ofu-n flat-lying standstone crops out, so

that apparently the level Burface of the
plain i- largely due to this and not to

pleistocene water action. Lower down
there is some stratified sand toward the
west end of Gananoque rising a- a cliff

W feet above the St. Lawrence, which is

still practically at the level of lake On-
tario. Sand hills a few mile- west of

Gananoque have the appearance of

kame deposits of glacial and not wave
formation.

East of Gananoque

The region east of Gananoque as far
a- Brockville and north to Athens and
Delta was traversed in numerous

|

with results no more conclusive than be-
fore. The only probable water level is

a continuation of the clay plain near
Gananoque past Lansdowne and Mal-
lorytownj but here also the level sur-
face is probably due to flat bed- of Band-
stone or limestone, which occasionally
crop out as a low escarpment. The high-
er hills are usually of rock, though Bome-
times morainic.

Exploration near Smith's Falls and
Perth was equally unsuccessful, though
kame-like deposits exist at the former
place.

As marine shells occur at Brockville,
the region surrounding v..e town was
more car. fully explored, but without
finding any well-marked raised beaches.
The shells, which seem to be small ma-
comas, are found in the stratified clay
worked for brickmaking just north of
the Grand Trunk railway. The clay
rises to 285 feet above the sea. or about
40 feet above the St. Lawrence, and
seems to have been deposited in a nar-
row bay running up the valley of the
creek, with a promontory of

*
boulder

clay hills, on which the higher part of
the town stands, rising 100 feet higher
and projecting eastwards.

>imilar stratified clay, in which, how-
ever, no fossils have yet been found, is

exposed by the creek at Lyn 3 or 4 miles
west of Brockville. The' drumlin hills
north and west of the town were not
found to be terraced, and the higher
hills near Lyn and north of that place
showed no signs of lake or marine ac-
tion, though there are structural plains
caused by flat limestone or sandstone
capping the irregularly lounded sum-
mits of the Laurentian. There is strati-

fied sand on the shore of the St. Law-
rence at a cemetery west of Brockville,
but no shells were found there, and the
sand rises only 20 feet or so above the
water, with no suggestion of a terrace.
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East and northeast of Brockville mar-

ine deposits with numerous shells June

been found at many points, as noted in

a former paper, and it was thought well

to re-examine the points nearest to

Brockville. Near Maitland a gravel

ridge or bar south of the Grand Trunk
railway, containing fragments of mar-
ine shells (macoma), was leveled once

more and found to rise 331 feet above

the sea, instead of 350, as determined

formerly by aneroid. The shell pockets

in the Gladstone gravel pit a few miles

farther east, not for from Prescott, were
examined again, and their level deter-

mined as 320 feet above the sea, con-

firming the aneroid work done in former
years.

Old Beaches in New York

As the search for raised beaches on
the north shore of the St. Lawrence met
with so little success, some attention

was paid to the south shore also, and
with better results. The Canadian
islands east of Kingston scarcely rise

high enough to record any but the very
lowest beaches, and on Howe island, the

only one studied, little of interest was
found. Well stratified clay rises as a

low cliff near the east end, but without

any distinct beach level, and the thin

boulder clay on higher parts showed no

sign of water action. A few isolated

hills of Archaean rocks rise through the

Trenton limestone forming most of the

surface, one reaching 126 feet above lake

Ontario, but too bare of drift materials

to preserve much record of wave action.

On Grindstone Island, south of Gan-

anoque, and just south of the inter-

national boundary, rolling hills of till

give better opportunities for wave ac-

tion, and here well-formed eravel

beaches occur at 125 and 140 feet

above the river. Morainic hills west

of Clayton scarcely rise high enough

for the highest of' these beaches, but

stratified gracel occurra on top at about

132 feet above the St. Lawrence. At
lower levels there are stratified clays

with sand beneath rising 41 feet above

the river, and similar materials are

found in cuttings made by a creek to

the south of the town, with a clay

plain at 63 feet. Near Lafargeville, six

or seven miles to the southeast, mor-

ainic hills show good gravel bars and

beaches facing northwest at 204 and

209 feet, and less certainly at 262 feet

above the St. -Lawrence.

\.ear Ogdensburg, opposite Frescott,

flat delta "deposits, mainly of sand, ris-

ing 36 feet above the river, contain

numerous marine shells, chiefly large

macomas. though saxicava and cylich-

na were found also. At Norwood, N.

i. 24 miles east of Ogdensburg, ma-
rine shells are found in stratified gravel

115 feet above the St. Lawrence, or

about 360 feet above the sea. A
well-formed gravel beach occurs on a

morainic hill northeast of the town at

a slightly higher level.

1 am under great obligation to Dr.

.Merrill, Director of the Geological Sur-

vev of New York, and to Professor

Woodworth of Harvard University, for

providing the opportunity to visit these

old beaches and others in the Lake

Champlain region, farther to the east.

As the scourways north of the Adir-

ondacks, where the waters rushed past

the edge of the ice during its slow re-

treat, determined the levels of the

lake behind, it is evident that they

must have controlled the series of

beaches lower than the Iroquois level

and above sea level, but Professor

Woodworth's report must be awaited

for detailed connections between them.

He is of opinion that the higher

beaches were formed at successive

stages of the freshwater lake, and the.

lower ones formed by the sea, and this

must be accepted as highly probable.

It is however, not easy to determine

iust which level should be looked upon

as representing the highest marine

beach.

Thousand Island Straits

In confirmation of this view we have

the negative evidence from the north

side of the St. Lawrence, where no

well-defined beaches of any description

occur, so far as observed, between the

Bav of Quinte and Brockville. Is not

this accounted for by supposing the

reo-ion to have been occupied by ice

while the beaches in New York were

beiiw formed ? If this explanation w
accepted it may be connected with the

similar lack of beaches belonging to

the higher Iroquois series to the north

and east of West Huntingdon It is

even possible that the ice still held the

hills north of Lyn and Gananoque after

the salt water had reached the pres-

ent Thousand Island region, though

it is evident that there was

open water surrounding Grindstone is-

land. If the limit of marine shells rep-

resents also the highest level of the sea

when the Thousand Island straits were

first opened by the withdrawal of the

ice. the water stood 86 feet above the

present river at Maitland and llo feet

above it at Norwood, N.Y 33 miles

awav in a direction a little north of

east' The difference seems rather large

however, to be due to differential eleva-

tion toward the northeast. At Ganan-

oque 35 miles to the southwest the ele-
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vation would be less than at Maitland,
perhaps not more than 50 or 60 feet

above the St. Lawrence, and ma) be
represented by the -stratified clay form-
ing plains near Clayton.

If thi> assumption is correct the
strait at Gananoque and Clayton

- than twice as wide as the St. Law-
rence is now, and allowing for clay
eroded from the river channel since the
marine period, not more than 20 or 30

deeper than the present channel.
At Lyn near Brockville the -trait was
-till narrower, but its shore on the
New York side is not exactly known.

It may be considered doubtful how-
ever if the upper limit of sea shells

really represents the highest sea level

in the straits, although the shell beds
referred to are of coarse ma-
terial-, gravel or sand, which
could not have been formed in deep
water. If the gravel beaches on
Grindstone island, in which no shells

have been found, are of marine forma-
tion, the water level must have been
140 feet above the St. Lawrence, and
allowing for erosion of clay by the pre-

sent river, the depth of water must
have been at least 100 feet greater than
now. How wide the straits were at
the time is uncertain, since ice prob-
ably occupied the north shore as far

west as Gananoque and perhaps as far

as Xapanee, but the straits can hardly
have been less than 7 or 8 miles wide.

As the ice abandoned the region of

the Ottawa and St. Lawrence valleys

and the low land between, the sea fol-

lowed up its edge, its first level being

undoubtedly above that of lake Ontario

at its northwestern end, but probably

considerably below its level at the

southwestern end, owing to the differ-

ence in altitude of the land to the north-

east at the time. Though the water
of the Ontario basin stood at sea level

it was apparently kept fresh by the

rivers which flowed into it, especially

- ira.

A- the land to the northeast rose the

-.a withdrew until the Ontario basin
was cut off from the gulf of Eastern
Ontario, and the St. Lawrence river be-

gan to flow at the Thousand Islands. As
suggested by Dr. Spencer, the valley

- :loored'at first with boulder clay
ami later stratified material-, but these
were gradually removed to form the
present channel, which is mainly rocky
hut of an accidental character, the river

practically having done no cutting into
its present bed of Archaean and Cam-
hr<>- Silurian rock.

The lowest beaches and terraces in
the Bay of Quinte region may have l>een

formed before the drift materials of the

Thousand islands were swept off by
the river.

As soon as lake Ontario was cut off
from the sea, the continued differential
elevation toward the northeast caused
the backing up of its waters at the
opposite end, so that now there are
60 or 70 feet of water in the Niagara
river near its mouth and about i he
same depth in Hamilton hay within the
Burlington barrier beach.

Summary

The succession of events in the re-
treat of the last ice sheet (Wisconsin
sheet) may be summed up as follows,
paying special attention to water levels
in the Ontario and St. Lawrence val-
leys :

1. Retreat of the ice front to the
Oak ridges moraine set free the basin
of lake Ontario and drained off lake
Warren ; but the St. Lawrence valley
from Havelock to Watertown in New
York was still blocked with ice, so that
the overflow from lake Algonquin, oc-
cupying the basins of the three upper
lakes, was impounded as lake Iroquois,
which had an outlet past Rome. X.Y.,
into the Hudson. The northeastern
part of the continent stood lower than
at present, so that the water level at
the southwest end of lake Iroquois was
perhaps below the present level of On-
tario, while the northeast end near the
ice front is now more than 500 feet
higher. The Rome outlet was above
sea level, however.

2. Differential elevation in a direc-

tion N. 20 degrees E. took place during
the existence of lake Iroquois until at
its close the water level was 116 feet
above the present lake Ontario at the
southwest end, but had sunk to 440 feet

at the northeast end; a line drawn from
Rome to Quay's, north of Port Hope,
bein? the fulcrum about which the
swinging took place.

3. The ice dam in the St. Lawrence
valley so far melted that water could
escape past its front against the north-
ern flank of the Adirondacks, and the
level of lake Iroquois rapidly sank. The
Rome outlet was abandoned, and the

drainage took place northeast at suc-

cessively lower levels past the Adiron-
dacks. first through lake Champlain to

the Hudson, afterwards to the gulf of

St. Lawrence.

4. The partial or total disappearance
of the ice dam left the St. Lawrence
channel. 330 feet or more lower than
at present and at the level of the sea,

but the influx of fre3h water from the

upper lakes and the narrowness of the
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strait near Broekville and Gananoque
kept the water fresh, so that marine
animals went no farther west than
Broekville.

5. Continued rising toward the

northeast at length raised the St. Law-
rence channel at the Thousand islands

above sea level, and the present river

began to flow, lake Ontario being cut

off from the gulf of St. Lawrence, but
with its basin at such a tilt that the

water at the southwest end was prob-

ably 70 feet lower than at present;

while at its outlet it was probably at

least 20 or 30 feet higher than now, be-

cause of the clay deposits not yet ex-

cavated from its bed.

6. The St. Lawrence cut down its

channel through the soft drift mater-
ials to bed rock in most places, low-
ering lake Ontario to its present level

at the outlet. Gradually the elevation

toward the northeast backed up the
water at the southwest end of the lake,

and this process is still progressing,

pausing dead water at the mouths of

all the rivers entering that end of the
lake.
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Laboratory methods ^
work •" - '''•• 'i of Mines jY'

TV.,rk for nrlvate parties £•

\thvris spiriferoides. Eaton 1*£

Atlas gold mine ,«*

Atnroa reticularis. Linn
Augite Vco

Ktllis
T^

Baden-Powell gold mine **>

Balm of Gilead .. •••••• '™
Balm of Gilead leaf gall • • _• 1*»

Balsam -
1_"' ,™

Banded purple. The -•_ \-
Wanks!** or jack pine 125. i^
BannockJburn, iron pyrites mines near **

Ba^c'eaee" of nickel-bearing eruptlVe 213

BaeilaroWa arthemls •• }-^
Basin of nickel-bearing eruptne ... **l

wattle. Johi ••• J^
Bauxite, an ore "f nlmT»'o1'"n

Beach. T'-oo.nois. in New York -«
Beachville. lime kilns at •

Rear '-'
J«.

Beaver : ^
Beaverton, peat factory at -^
Benzine, statistics of .. -••

T^ep-rine and nanhtha. production of ^4
Bedford township -1- -

Feldspar in ^i
Mica : n •"••

Bell. J. Mackintosh, report «f on

•lomic Resources of Moose
Basin 13o ,S

Belleror>hon pelops. 1ST
DtlieU'l'llUll ir- !•,:- • - - _
Belleville Portland Cement Co t<

'.'.'.'.'.'... 40
126

.... 11°

.:..... 125
198

Belmont gold mine
Accidents at

Belted kingfisher
Bethea lake
RoUi'a oaoyrifera
Big Levack nickel mine
Bis: Master gold mine S »
Accidents at •*:

Biotite ]7£
Birch aphis J/^z

B'rch case-bearer Jf°
Wtrd lake .•- "-
Black ash 126- ™
Black Bav Mining Co 19

I
245

]
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Pa**
Black bear 127
Black blister beetle 129
Black Cat Mining Co 61
Black Donald graphite mine ....12, 92
Black duck 126
Black flies 127, 128
Black river 109, 114, 124, 125, 126, 130, 131
Black spruce 125, 176
Black Sturgeon lake, iron range at. 9
Blackburn lake 112
Blacks camp, iron at 218, 220
Blast furnaces 10
Blezard nickel mine 2t>4

Blezard township, drillings in 214
Bob's lake mica mine l-

Boerth gold mine 93
Bonasa umbellus 126
Bounty on iron ore 11
Bounty on pig iron 11
Bowell township, nickel in 2oo
Bow Park farm, gas and petroleum
wells at 25, 26

Bowman township 109
Boyer lake 221
Brachiopoda 185
Brant county, petroleum in 25
Brant lake, iron ore at 9
Brantford, natural gas at 22. 25
Brantford, petroleum in 25
Breakneck falls 136,177
Breitung Iron Co 75
Breitung iron mine 75
Brick 15
Prices of at Casselman 15
At Fort William 15
At Sandwich 15
At Toronto 15
At Waterloo 13

Production of 15
Uses of 15

Brick, common, statistics of 2, 13
Brick, paving, statistics of 2
Uses of 15

Brick, pressed, at Beamsville 15
At Brampton 15
At Milton 15
At Toronto 15
Statistics of 2, 13

Briquettes, peat, plant for making. . 27
Brockville. peat factory at 29
Bronzed grackle 126
Brooke township, petroleum in 24
Brougham township, graphite in .... 12
Bruce copper mine 81
Brunner, peat factory at 29
Condition of 32

Buffalo gold mine 65
Building material 13
Production of, 1899 to 1903 13
Statistics of, 1899 to 1903 13

Building stone, statistics of 2, 13
Bulldog tabanus 12S
Burley gold mine 60
Burlington heights 22S
Burns mica mine 91
Buttercup oil beetle 129
Byturus unicolor 128

Cabbage butterfly 129
Calcium carbide, manufacturers of . . 18
Production of IS, 19
Statistics of 2, 4, 19
Uses of IS

Caledonia springs, peat bog at 29
Calymene platys 190
Camarotoechia tethys, Bill 1S6
Cameron lake 196
Cameron island gold mine 62
Cameron Island Mining and Develop-
ment Co 62

Camp Bay Mining Co., Limited 62, 63
Canada Corundum Co, 88, 90
Works of 19. 89

Canada grouse 126
Canada jay 126
Canadian Copper Company 6
Operations of S2, 86
Smelter of 83
Works of 59

Page
Canadian Copper Co.'s mines, acci-
dents at 38, 39

Canadian Goldfields Limited IS
Canadian Oil Refining Co 23
Canadian Portland Cement Co 17
Canadian Salt Co 22
Candles and paraffin wax, production
of 24

Cannington, peat bog at 35
Canoe lake 112
Capreol township, nickel in 202
Carbide of calcium (see calcium carbide)
Carbonates, iron 150, 152
Caribou 178
Carlow township, corundum in.. 19, 89, 90
Carman township 124. 131, 132
Carpodacus purpureus 126
Carr township 109
Carter, W. E. H., Report of on Mines
Of Western Ontario 58-S7
On peat fuel 26-35

Carter and Kittermaster, salt pro-
ducers 22

Cascaden township, nickel in 196
Catbird 126
Cecidomyia strobiloides 129
Cedar , 176
Cedar waxwing 126
Cement. Portland 16
Plants 17
Production of, 1891 to 1903 18
Statistics of 3, 16
Uses of 14

Cement, natural rock, statistics of. 3, 18
Cement, plants, natural rock 18
Cephalopoda 1S8-

Ceryle alcyon 126
Charcoal pig iron 10
Chermes abietis 128
Cherry lake 110
Chicago nickel mine 194
Chickadee 126
Chionaspis sp 129
Chipmunk 127
Chipping sparrow 126
Chloanthite 98
Chokecherry 176
Chonetes antiopia, Bill 186

Of, lineata 186
Cf. lineata, Hall 186

Chordeiles virginianus 126
Chysops 128
Cimbex americana 12S
Cladopora cryptodens. Bill 181
Clark J. M.. prospecting fcr iron 42
Clathrodictyon laxum 1S3'

Problematicum 1S4
Clav. deposits of 13
Products of 15. 16'

Cliff swallow 126
Clisiocampa americana 128
Clouded sulphur 129
Coal, price of in Sweden 34

it "tva'laceburg. prospecting for.. 43'

In Dufferin county, prosoecting for 43
Coastal plain, peat bogs of 174
Coba't on T. & N. O. Ry. line ..1. 59. 96
Cobalt ores elsewhere 103:

Cobalt-Nickel Arsenides and Silver,
P n rt or by Willet G Miller '"'6-104'

CockFhutt Plough "Works. Brantford.
natural gas and petroleum at ... .

25"

Cody T.. accident to 40
Cody township 124. 131
Coe iron mine 94. 95
Coke ,pig iron 10
Pniqntes aurntus 126

Coleman A. P.. Report of on North-
ern Nickel Range 192-222

Report of on the Iroquois Beach in

Ontario 225-244

Coleolus tenuicinctum l s
£

Tenuistriatus 188

Coleophora sp 1-8
Oollonema bellatula 186

Colonial Portland Cement Co 17
Combined gold mine 62

Combined Gold Mine Co 62

Congking river 145
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Conlon Bros., iron prospect of 43
Conocardium cuneus 188
Consolidated copper mine 93
Consolidated Mines Co. of Lake Su-
perior, .Limited Tj

Con: 126
. gold mine 93

Copp.;. in Moi n township 79
In Salter township 79
< >n north short of la*< 1 1 m . . . 58

2, • T

Copper Cliff mine -

Accident at 36
Copper mines 7. 77. 93
Bruce 81
Copper Queen 80
Cons 94
E. S. loU 78
Hermina 79
MoA. 50/7 7fl

Massi 3 78
Pat' >t 7>
Ranson M
Rising Sun 7:<

Rock Lake 81
Supericr 82
Taylor ^2
Tip-top 77. 7 s

Wilcox 94
Copper pyrites '.'4. 95
Copper Queen Mining Co 80
Corundum 19-21
In i

'

3hip 19, S9, 90
In Raglan township 19, 21, B9
Production of 19, 21
Statistics of 3, 4. 21

Corundum Refiners, Limited 21. 89
Corv is is 126
Corylus ami rii ina 17>J

Corythuca arouata 128
Craig gold mine 93
Craig. B. A C, on aluminium as an
ore of corundum 19

i
17-;

Cree Indians 179
lickel mine «;. 83, S3

Accident at 39
. accident to 39

Crepidophyllum archaici, Bill 181
Crow 126
Crown Boint gold mine 81
Crown Point Mining Co., Limited.. 61
Crown Reef vein 59
Crushed stone, stal ...... 2
Culbert. M. T.. Report of on the Iron

Belt West of Hutton 222-224
Culvert pipe, cement 15
Cut worms

i 188
>phyllum halli, M. E. and H. . . 181

Cyclotrypa borealis I s-"

Cyc'.otrypa communis I
s .".

Cyathophyllum . xiguum, Bill 1ST
ypa collina

Corniferous series of rock is 164
Petroleum in 25

Coronation Gold Mining Co., Limited. 60

Dalmanites anchiops
Stemmatus 190

Dance township 124. 130, 132, 133
W., ace.dent to 40

Davenport bar 229
Davis lake .'.'

ill
Deer flies i $
Delbert lake In.-,, ij_> i" i

Deloro gold mine IS, 93
Demonstrating plant, A peat fu<

29 30 31
Denbigh township, graphite "in .!...' 12
Dendragapus canadensis. . . . 126
Dendroica aestiva li«»;
Denmark, peat fuel industry in 33
Desjardins canal '.

. . 236
Deseronto blast furnace 10Devon:an Fauna orf Kwataboahegan

River. Report on by William Ar-
thur Parks 180-191

Devonian rock formations ....13, 138 159

: r i 1 1 s

:.g With 4L--4-".

Purchasers of 4_:

Regulations 42
Summary of operations with 4.".

Dicerca divaricata
Diorites nn
Diphyphyllum amndlnaceum, BilK
Simcoense. Bill im

Dobs - rt fa, -tory at 27
Dobson peat dry-r u:i

Dobson peat press
Dolerites n.;. 117
Dominion Peat Produ ,27
Works of 30

Donnelly mica mine 12
Dorion Mining Syndicate 11
Dorion township. lead in
Zinc in

Doryphora decemlineata 129
Dowling township, nickel in

v woodpecker
Drain tile, statistics of 2. l."

Dees of
Driftwood river i<*> 124, 126

ng for lignite at E -

DrilTngs in Blezard township 214
Dru: ickel in 19."

Dryobates pubescens 126
- 125

DufTerin county, prospecting for coal
in

Dundi'nald township 1<»>. 124, 131
Duty on pig iron
Dyscrasite 98

Eagle lake area, gold in

_ :

ning operations of 214
Eldorado gold mine 64
Elizabeth gold mine, accident at .... 39
Elora. lime kilns at 14
Elzevir township, asbestos in

rise or Li ad Hills mine *7
ita clnera 129
isylvanica 129

Ermine 127
E S 106 copper mine 78
Essex county, natural gas in 22
Euomphalus sp
Decewi 186
Laxus

nus philodice 129
Extra-Brovincial mining -.. 38

Fairbank lake 194
Fairchild. Prof., theory of as to Lake
Iroquois

Fall canker worm
saltica, Gold 1S1

-p. nov im. 182
Hemispherica. M. E. and H
Turbinata. Bill 181
Winchelli, Rom

gold mine 96
spar 21, 117. 14<»

Along the K. & P. Rv 21, 90
Exports of 21
In Bedford township 21
In Frontenac county
Production of 21
-

• sties of 3, 4. 21
Feldspar mines 90
Jenkins 90
Richardson 90
Worth

Ferari, Basil, accident to 39
Fergus, lime kilns at 14
Fertilizer, peat meal as a 35
Fisher 127

r 126
Flint Lake mine 03
Flying Post, iron range near 9
Foley township, prospecting for iron

In 44
remains in Iroquois beach... 226

Fraleck, Mr. E. L., mining oper
of ' 92

Frances iron mine 9
Fraxinus sambucifolia 126, 170
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Page
Frederick House river... 108, 123, 125, 115
Freeman mica mine 12
French river i^T, i4.~>. 147
Gypsum on 158

Frikovitch, Toni, accident to 39
Frontenac county, feldspar in 90
Lead in 11, !>4

Mica in 12, 91
Frontenac lead mine 11, 94
Fuel oil, statistics of 3
Fuel oils and tar, production of. . 24
Galeoscoptes carolinensis LS6
Gait, lime kilns at 14
Galena 11, 100
Gananoque, talc deposits near 13
Garter snake 127
Gas oil, statistics of 3
Gas and fuel oils and tar, production
of 24

Gasteropoda 186
Gemmell, L. J., mining operations of 12
General Electric Co 12
Operations of 91, 92

Geneva lake 222
Geology of the northern nickel range 219
German township 108, 125, 131
Gertrude nickel mine 87
Giant gold mine 67
Gillespie nickel m'ine 196
Glacial, rocks of Moose basin 143
Gladstone gold mine 93
Gold, in Eagle lake area ill. 66
In Van Home township 66
Statistics of 2, 3, 3

Gold mines 59, 72, 93
A L 278 and 200 71, 72
A L 2.82 or Sunbeam 71
Atlas 93
Baden-Powell 05
Belmont 93
Big Master 68
Boerth 93
Buffalo 65
Burley GO
Cameron Island 62
Combined 62
Cook !<3

Craig
% 93

Crown Point 61
Crown Reef 59
Deloro 93
Eldorado 04
Giant 67
Gladstone 67
Gold Reefs 62
Gold Rock do
Gold Standard 67
Golden Eagle 64
Golden Horn 64
Grace ( Miohipicoton) 47, 222
Grace (Eagle lake) 64
Great Northwest 62
Ideal GO
Indian Joe 62
King Edward (59

Lost 66
Little Master 68
Mikado 60
National 69
Nino 84
Olympia 01
Redeemer iV,

Reliance 66
S 100 66
St. Anthony Reef 70
Shakespeare 70
S.voreign 93
Star of the East '.(?,

Sultana .v.i

Twentieth Centurv 67
Viking 65
Virginia 64
Walsh 72

Gold mines, productive, in 1903.... 4
Atlas 4. 93
Be'lmont 4,93
Big Master 4, 6S
Grace 4. 222
Twentieth Century 4, 07

Page
Gold mining, causes of lack of suc-

cess in 14
Gold Reefs gold mine 62
Gold Rock gold mine 66
Gold Kock Mining and Milling Co. . . 66
Gold Standard gold mine 67
Gold Standard Mining Co 68
Golden Eagle gold mine 64
Golden Horn gold mine 61
Gompnoceras Deta 190
Goniophora 188
Goodwin, W. L., Keport of on Sum-
mer Mining Schools 52-57

Gosage mica mine 91
Gosneld township, natural gas in . . . 26
Grace gold mine (Michipicoton) . . . .47, 222
Grace gold mine (Eagle lake) 64
Grace Mining Co., Limited 64
Grand Rapids, iron ore at 9
Graphite 92-93
In Brougham township 12
In Denbigh township 12
In Lanark county 12
Production of 92
Statistics of 3
Treatment of 12

Graphite mines 92-93
Allanhurst 12
Black Donald 12, 92
MoConnell 12, 92, 93

Grave lake 110
Great Northwest gold mine » 62
Great Northwest Mining Co 62
Green alder 176
Grey and Bruce Cement Co 17
Grey, Young and Sparling Co., salt
producers 22

Griendtveen Moss Litter Co, works of 34
Ground Hog river 145
Iron range on 9

Grypidula galeata, Dalman 186
Guelph limestone, petroleum in 25
Gunflint lake, iron formation at S
Gypsum 21, 100, 156, 157, 158
Deposits of, near Paris 21
On Moose river 137

Production of 21
Statistics of 3, 4
Uses of 21

Hadena sp
Haileybury cobalt-nickel deposits . .

.

Hairy woodpecker
Hamilton blast furnace
Hamilton and Toronto Sewer Pipe Co.
Hanlan mica mine 12.

Hanover Portland Cement Co
Hares
Hamcanaw river, gypsum on
Harrison talc mine
Harrowing peat for air-dying
Hastings county, actincxlite in 11,

Arsenic in
Corundum in 19,

Gold in
Lead in

Haiwt horn
Hazel
Helenaveen. peat works at
Helen iiron mine 7, 9, 46. 56,

Accidents at
Iron pyrites at

Henderson, C, talc producer
Hercoceras auriculum
Hermina copper mine
Hermina Mining Co
Hespeler, lime kilns at
Higbee. E.. mining operations of
Hodgins, James A., accident to
Hollandia lead mine 11.

Holopea
Hornblende
House spairrow
Hoyle township 105. 128,
Hunter's Island, iron formation on. .

Huronian formation
76, 87, 101, 138, 219, 220, 222.

Latent wealth of
Hutton township, iron in 8, 58, 216,

121.

101
126
10
15
95
17
127
158
92
31

94
is?
116
126
134

• '2.
4

;

2
220
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P»ee
Button township iron range 216-221
Analyses of ore from 218
Extension of the range -IS
Ueology of the region -1'*

Moose mountain -l'J

Relationships of the ranges 200
Hydraulic power sites of Moose basin 145

Ideal gold mine 66
Ideal Mining Co 66
Illuminating oil, production of 24

Statistics o<f 3
[imperial Cement Co 17
Imperial Oil Co

Wells sunk to Trenton by 24
Imperial Peat Co 28
Indian Joe gold mine >'C

Inez nickel mine 194
International Asbestos Co 92
Interstate Consolidated Mineral Co.. 4, 08
Iron around Jackflsh bay 74
a Steep Rock lake, prospecting

for 42-43
In Aberdeen 76
In Foley township, prospecting for 44
In Hutton townsrtrip 216, 21S, 220
In Kitchener township 219
In Moose mountain region JH;. 220
In Roberts township 219
Near Little Current, prospecting for 43
On the Mattagami river 15a
On the Opazatika river 130

Iron and steel production, 1896 to
1903 10

Iron belt west of Hutton. The, Re-
port on by M. T. CuLbert 202-224

Iron dam 218, 220
Iron industry, importance of 7
Iron lake, iron range at !>

Iron mines 73, 94
A l. 383 74
Breitung or Loon lake 7",

Frances 9
Helen 7, it, 22, 39, 46, 58, 220
Radnor 94
Williams 74

Iron ore 8, 58
Analyses of 2is
Deposits of U. S 7
In Hutton township 58
In Michipicoton .•

In vicinity of Loon lake 58
On the T & X. O. Ry r,s

Production of 7

Statistics of 2
Iron ores, inferior 9
Iron, pig. statistics of 1
Iron pyrites 22, 95, 156, 157
Deposits of near Bannockhurn. .'SI. 95
At Helen

a
mine 22

At Jarma'n mine 95
Production of 22
Statistics of 3, 4, 22

Inm ranges, on Hunter's island .... 9
In Hutton township 9, 216
In Rathbun township 224
x .! lake Ntpigon 9
N tr Round lake 9
Of United States
On lake Temagami 9, 58

Iroquois Beach in Ontario. The; Re-
port on by A. I'. Coleman ..225-244
1-ville to Gananoque 241

Burlington Heights to Toronto 22si

Colborne to Trenton 231
Conditions of Iroquois time 236
Detailed account of 227-24*
Duration and age of 237
East of Gananoque -41

Economic geology of 237
Extent of 227
Fossil remains in 228
In New York 233, 234
Islands to north and east 231
Lake Peterborough 233
Lower water levels 238
Mohawk Valley outlet 235
Near Hamilton 228
Near Trenton -''''

North of Trent river 232

Pare
Old beaches in New York
Port Granby to Trenton 288

Prince Edward county 240

Scarboro' to Colborne -

Summary 248

Theories of origin of --•

Thousand Islands straits 242

Tilting of the beach - •

Jack Lake Gold Mining Co 70

Jack or Bankatan pine 12«

Jacktish bay, iron around 74

Jackson, Geo., mining operations of.. 13

James, Joseph, mining operations of.

Jarman pyrites mine '•' :'

Jarvis, Tennyson D., on Agricultural
Capabilities of Abitibi 121-i::4

Jarvis lake 105, 1^2

Jenkins, Charles, feldspar producer .. 21

Jenkins feldspar mine *-»

Johnson, Albert, accident to 39, 4>'

Jokinen John, accident to 39

Josephine iron mine '•' 47
Juneberry or shad-bush

J-';
Juniper 'i'.'

Juniperus communis l'*»

Kallio, Jacob, accident to 39

Kaolin •'.'

Kapuskasing river 1*'

Katherine lead mine •••• H
Kay, George F., Report of on Abitibi

Region 104-121

Kelso, lime kilns at }*
Kenoja (or Kenozha) lake J±£

Kent Bros., mining operations of L*

Properties of 92

Keppel township ••• jll

Kesagami lake 144. T
Cliffs of peat around 148, 150

Peat bogs of 1 •*

King Edward gold mine w
Kingston Feldspar & Mining Co 21

Kingston and Pembroke Ry, feldspar
on 21, JO

Kitchener township, iron in 213

Kitchi-gammi gold mine *'

Ko-ko-ko lake, iron range at J

Kwataboahegan river 137, 14.

Lace bugs • 128

Lacey mica mine !-• \'i

Lakefield Portland Cement Co 1»

Lake Huron, copper ore on north _

shore of °*

Lake Nipigon. iron ranges near 9

Lake Peterborough -33,

Lake Superior Power Company b

Operations of.... 82, 83, 84, 87. 195,
19J

Lake Temagami. iron ranges on 9

Lambton, petroleum in -£
Lamellibranchiata 1!*8

Lanark county, graphite in 92

Lime in ., ,

1 '

Mica in l -- »
T.anius borealls J-«
Larch or tamarac ]-'

Larch saw fly J -*

Larix americana J-°
Larus argentatus smithsonianus .... im
LobI gold mine
Laurentian formation 138, 21 --

I, pig, statistics of 2

Lead Hills or Enterprise mine H7

Lead mines J.
1

-

s
i

In Dorion township W. s '

In Loughborough township 11. •>*

Hollandia 94

Katherine 1J
Lead Hills or McTavish Bl

Victoria }}
Lead smelter, at Hollandia mine ... 11

At Kingston «
Leeches 1-J.
Leith, Prof. C. K., work of 216

Leptostrophia. cf. magniflca. HaH ... 183

Levack nickel ore deposits 197

Lignite 150. 150.

161, 162, 164, 166, 168, 169, 170, 172. 174

As fuel 28. -'
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Page
Lignite, continued.
At Blacksmith rapid. 169, 170, 172. 174
Of Moose river, analysis of 174, 175
On the Abitibi river 138, 169
On the Kwataboahegan river 168, 169
On the Mlssanabie river 136
On the Soweska river 136
Other deposits of 174

Lime, analysis of Milton 15
Consumption of 14
Deposits of 13
In Renfrew IS
In Lanark i.

r
«

Methods of producing 14
Statistics of 3, 13

Lime kilns 14
Limestone 1 3
Quarries of 14
Uses of 14

Limonite on Mattagami river 152
Little Abitibi river 145
Little Master gold mine 68
Little Rock Consolidated Mining &

Development Co 71
Little Stobie nickel mine 214.

Locusts 129
Longford Mills, limestone at 14
Longford Quarry Co 14
Long Portage district 123
Loon 126
Loon lake (A. C. & H. B. R.), iron

ore at 59, 75
Loon Lake (C. P. R.), iron ore at.. 8, 73
Loon Lake Iron Co.. operations of... 75
Loon Lake iron mine (A. C. & H. B.

R.) Accident at 40
Loughborough tp., lead in 11
Mica in 91
Mica mines in 92

Low-grade iron ores 9
Larix americana 176
Loxonema robusta, Hall 186
Subattenuta 186

Lubricating oil, production of 24
Statistics of 3

Lyell, on origin of Iroquois beach... 225
Lyman, A., accident to 40
Lynx 127
Lyriopecten dardanus 188

McA 217 copper mine 78
McClatchey mica mine 12
McConnell graphite mines 12, 92
McConnell, Rinaldo, mine owner.... 12
McCrindle lake 223
MeTavish township, lead in 87

Zinc in 87
Madoc, talc at 13, 92
Madoc Mining Co 22
Manitou gold area 69
Manxman gold mine 47
Maple borer 129
Mariposa gold mine 46, 47
Marshall, Peter, accident to 39
Marten 127, 1T8
Massey Station copper mine.... 58, 78
Matheson tp 125, 134
Mattagami river 105, 145. 147
Iron ore on 9. 152

Mattawishquaia river 145
Matte, nickel-copper, outttut of 6
Meaiten, Fred., accident to 39
Medina formation, petroleum in 25
Megambonia 188
Megascops asio 126
Meloe angusticollis 129
Methods of mica mining 12
Meristella nasuta, Conrad 186
Mersea tp., natural gas in 26
Merula migratoria 126
Mesabi formation in Ontario 8
Methuen tp., muscovite in 91
Mica 116
Exports of 12-13
Production of 12

Statistics of 3
Uses of 90. 91
Varieties of 12, 90

Page
Mica in Bedford township 92

In district of Nipissing 12
In district of Parry Sound 12
In Frontenac Co 12„ 91
In Lanark county 12, 91
In Loughborough tp 91
In North Burgess tp 91

Mica, "amber" or phlogophite 12
Mica, white or muscovite 12
Mica industry, condition of 90
Mica mines 90-92
Bob's Lake 12, 92
Donnelly 12
Freeman 12
Hanlan 12,91
Lacey... 12, 91
McClatchey 12
Stoness 92

Mica mining, methods of „, 12
Mica trimming works at Perth 92
At Sydenham 92

Micanite 12
Michlplcoton, iron ore In 9'

Michipicoton iron range 9
Michipocoton island, minerals on.... 102
Michipicoton mining division 221
Michipicoton Mining Division, Report

^n by D. G. Boyd, Inspector. . 4(5-47

Micro-norite rocks in nickel field.... 214
Midland blast furnace 10"

Mikado gold mine 58, 60-

Miller, Willet G., Report of on Mines
of Eastern Ontario 88-95

On Cobalt-Nickel Arsenides and Sil-

ver 96-103
Milne peat press . . . 32
Milne peat gatherer, the 32
Milton, lime kilns at 11
Milton lime, analysis of 15
Mineral production, 1899 to 1903 .. . 4
Mineral production. 1903 2
Mineral production, 1893 and 1903

compared 3
Mineral Range Iron Mining Co 94
Miners' licenses 48
Mines Contract and Investigation

Co 61

Mines of Eastern Ontario. Report on
by Willet G. Miller, Inspector. 88-95

A.ctinolite and asbestos 92
Condition of 88-

Copper mines 93
Coe 94
Consolidated 93
Wilcox 94

Corundum mines 88
In Hastings Co 88
In Renfrew Co 89

Feldspar mines 90
Jenkins .. 90
Richardson »

Gold mines 9$
Atlas 93
Belmont • 63
Boerth 93
Cook 9S
Craig 93
Deloro ''3

Sovereign 93
Star of the East 03

Graphite mines 92
Black Donald S«
McConnell 92

Iron mines • • • 94
Radnor !«

Iron pyrites mines 95
Jarman OS1

Lead mines «
•

|
Frontenac »-*

Hollandia 94

Mica mines 91

Bob's Lake 92
Hanlan tjj

Lacey • 91
Loughborough »-
Stoness 92

Zinc mines 94

Richardson •
^*

Mineral industries, miscellaneous. . . 95



1903 Ind< 25 i

Page
Mines of Western Ontario, Report on
by W. E. H. Carter, Inspector . 06-87
Condition of 58
Copper mines 77-82
Bruce 81
Copper Queen 80
E S 106 7S
Hermlna 7'.t

McA 217 78
Massey Station 78
Pattison prospect Ts
Ranson 81

Rising Sun 70
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PREFACE

In the following Report on the Limestones of Ontario an attempt has been madi

to give a brief account of the present uses of limestone and lime, but the

object chiefly sought is to show where limestones of various chemical compositions ar»-

to be found. For convenience in reference and to assist those who are in search of raw

materials of particular kinds the limestone localities in the Province have been arrange I

under the headings of counties and districts. If attention is paid to what is said on

a following page concerning the characteristics of certain limestone formations, the

searcher for stone of a special chemical composition, after referring to the map on

page 23, will have little difficulty, by mere 1 }- reading the report, in locating areas in

which suitable outcrops are to be found. Details can be gained by field work.

Although the report contains only one hundred and twenty-six pages, its prepara-

tion has entailed much labor. Literature, published during the last sixty years on

the limestones of the Province, and special treatises and reports on other countries,

have had to be consulted. The report contains over two bundled and sixty extracts

from papers by various writers.

Since the preparation of the report was begun, two or three industries, which use

limestone or lime as a raw material, have come more prominently before the public.

Among these are "sand-lime brick" and "hydrated lime." Even at the present time

it is difficult to get much reliable information on these indust

HYDRATED LIME

In the manufacture of hydrated lime sufficient water is added to quick lime to

satisfy its chemical affinity for water. The equation which represents the union of

the two substances is:—CaO (quick lime') 1I..O (water) Ca(OH)., hydrated lime.

In other words water is added to take the place of the carbon dioxide which has been

expelled on the burning of the limestone to quick lime, as shown by the following

equation :
—

CaCO: (limestone) CaO (quick lime) CO... (caibon dioxide gas).

It is a well known fact that quick lime gradually slakes on expo-ure to the air

and passes back into calcium carbonate. CaCO.. It is found that hydrated lime.

Ca(OH)o. does not exhibit this tendency to take up carbon dioxide, and that it"

strength is not lost when it is kept in storage under ordinary conditions.

In order to know what percentage of water should be added to a given mass of

quick lime to produce by. bated lime, it is necessary to know the percentage

of lime (calcium oxide) and magnesia (magnesium oxide) in the quick lime. Theor-

etically. 56 parts of calcium oxide require 18 parts of water, and 10 parts of mag-

uesia require the same amount. A ton. 2,000 lb., of quick lime which contains, for

example, 60 per cent, of calcium oxide (lime) and 35 per cent, of magnesia will re-

quire:

—

( of 2,000} (
1S

- of 2,000) 385.7 315 760.7 1b.
100 I \40 100

of water.

On account of the fact that heat is generated in hydrating lime, more or less water

is evaporated during the process. Hence it is necessary, if water is added in the open,

to add more than .the theoretical amount. Lime high in calcium oxide will generate

more heat during the process of hydration than lime made from dolomite.

Of course if more wat^r is added to quick lime than i« required to form hydrated

lime, the product will tend to become pasty. On the other hand sufficient water should

be added to avoid the chance of some of the quick lime not being hydrated.
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The stages in the manufacture of hydrated lime used in one factory are: (1) Grind

quick lime to state of fine division; (2) Add water; (3) Put in agitator and thoroughly

mix; (4) Put in bins and allow to cool for a few days; (5) Draw off and sift. It may
be added that in the last stage instead of using extremely fine silk screens for sifting

or bolting as formerly, air separators are now used in some factories.

Hydrated lime is used in the same way as quick lime for any of the purposes to

which the latter is applied. Being in the form of powder it can be mixed dry with

other materials and thus has some advantage over quick lime. It is easier to handle

than the latter, as it can be shipped in bags like cement. It would appear that the

uses which are being found for it are likely to considerably enlarge the consumption

of quick lime from which it is made. The two substances are sold at about the same

price, the water in hydrated lime counter-balancing its greater cost of manufacture.

In addition to its employment in mixtures for dry mortar, which is ready for

use on the addition of water, hydrated lime seems to have a large field as a s ibstanee

suitable for mixing with Portland cement. Mixtures of the two sell at a low* r price

than pue Portland cement, and it is claimed that when equal amounts of the two are

mixed together they produce a mortar of any strength required under ordirary con-

ditions. Such a mortar is said to work smoothly under the trowel, and to give greater

spreading qualities than the ordinary variety, thus accelerating brick-laying and sim-

ilar work. The use of lime in cement is believed to render the finished work more
water proof.

SAND-LIME BRICK

Since the manufacture ot sand-lime buck appears likely to become a very impor-

tant industry within a tew years, in which case it will consume a large quantity of lime,

it will not be out of place to give a brief account of the process of manufacture.

The raw materials used are sand and lime. These are well mixed together, mouldel,

and hardened by being subjected to the action of steam under pressure. This variety

of brick should not be confused with what is known as silica-brick. The latter is used for

refractory purposes and is also made from sand and lime, but comes more properly

under the head of vitrified brick, since, in the process of hardening, the lime and part

of the sand are fused together, producing anhydrous calcium and magnesium silicates.

In the production of sand-lime brick on the other hand, the lime and part of the silica

unite to form hydrated calcium silicate, and closely related compounds.

In the manufacture of silica-brick about three per cent, of lime is used, while in the

sand-lime variety the percentage employed is from 5 to 10.

Any lime can be used in the manufacture of sand-lime brick, but fat limes or those

high in calcium oxide are preferred to those containing much magnesia. Hydrated

lime is being extensively used. Almost any variety of ordinary sand can be used, but

there should be a certain percentage of very fine partic'es.

It is said that the first experiments in the manufacture of bricks from sand and

lime were made at Potsdam, Germany, a little over thirty years ago. The city is situ-

ated in a region in which ciays ana building stone are scarce, but is surrounded by

sand plains. Hence attention was attracted to sand as a source of building material.

The bricks were first Hardened by simple exposure to the air, a process which required

several months but produced g. od bricks. About 1880 the discovery was made that

the freshly pressed bricks of sand and lime could be hardened in a few hours by

steam under pressure. Since then the industry has reached large dimensions in Ger-

many. It is only within the last three years that it has received much attention in

America. The majority of the seventy-five or more manufacturers in the United States

began production in 1904. Plants are in operation In about thirty states. Companies

have been incorporated in Canada, at Brandon, Ottawa and Montreal.

The rapid growth which the industry has made in Germany and in the United

States is shown by the following : In the former country there were five factories in

operation in 1896- In 1903 the number had risen to about 200, with an annual output
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of between 350,000,000 and 400,000,000 bricks. Within about three years from the time

the first factory \\a- erected in the Unit* 8 eventy-five or more were in opera-

ion.

The natural color ol sand-lime bricks i- white or gray, but they can be prod

any color desired by adding pigments to the raw material before i"t goes to pn
In sections ol the country where sand i- plentiful ami brick day- scarce, sand lime

bricks, it \\ould appear, will U- the building mat. rial of the future. 1 he fuel cost s

comparatively low.

-I. \i, ( EMI N I

Slag cement, produced from blast-furnace slag, i- becoming an important com-

petitor in Borne part- ol the world with Poitland cement. Tin- two materials

similar properties, but the former is produced at a much lower price than the latter

GENERAL X<>| I
-

From what ha- been said in the above paragraphs it will he seen that constant and

ipid changes are in progress in the industries which use linn -tune or lime as a

raw material. A report such as this one on the Limestones of Ontario soon gets out

of date so far as the information concerning industries is concerned. The data on the

ber and distribution of raw material- have a more permanent value.

No attempt has. however, been made in the following pages to give details con-

cerning proces-es. The man who desires to keep abreast of the time- m regard to the

particular industry with which he is connected should subscribe for and Mad S'jiim-

reliable technical journal. Such publications dealing with almost every industry are

now to be had.

Since the report was written an international committee, appointed by tin

logical Surveys of the United States and Canada, on pre-Cambrian nomenclature, ha-

decided on a new classification. Among the changes proposed i- the u f the word

Laurentian in a more restricted sense than formerly. The name is now to b>- applied

only to granites and gneisses of pre-Cambrian age, and does uol cover the crystalline

lime-tone- of the Grenville series, which are called Laurentian in a few places in this

report.

>:ne of the analyses of limestones in the report are given in terms of the car-

bonates of calcium and magnesium, and other- give the percentages of lime, or calcium

oxide, and magnesia together with carbon dioxide, it may be well to state, for the

benefit of those who do not possess a knowledge ot chemistry, the method oi determining

what amount- of the carbonates the percentages of tin- oxides represent and vice

versa.

The percentage of calcium carbonate in a limestone is equal to the percentage of

lime, or calcium oxide, multiplied by 100 and divided by 56. For example, a lii

which ' contains 54 per cent, of lime contains 54 '"' 96.4 per cent, of calcium car-

bonate. On the other hand, a limestone with 90 per cent, of calcium carbonate con-

tains 90 3? 50.4 per cent, of lime.

To change the percentage of magnesia or magnesium oxide to magnesium carbon-

ate, multiply by S4 and divide by 40. A limestone containing 20 per cent of magnesia

has 20 • ^ 4'2 per cent, of magnesium carbonate. A rock with 30 per tent, uf mag-

nesium carbonate contains 30
J?

14.2 per cent, of magnesia.

W. G. M.
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Limestones of Ontario

By Willet G. Miller

During recent years the Bureau of

Mines has received frequent inquiries as

to whether limestones of suitable qual-

ity for various industries, in which these

rocks are now being used, were to be

found in the Province. There being no
systematic description of our lime-

stones, it has often been difficult, or

even impossible, to satisfactorily answer
these inquiries. .Many analyses of On-
tario limestones have been made during

the last fifty or sixty years, but the de-

scriptions of the quarries and outcrops

are scattered through many reports, and
are thus accessible with difficulty to the

public. The writer accordingly under-

took the preparation of the present re-

port. As he has been able, owing to

duties in connection with other mineral

industries, to give only a part of his

time during the past season to field

work on the limestone areas, it has been
found impracticable to visit certain of

the important localities. In order, how-
ever, to give some account of the lime-

stones of all parts of the Province,

copious extracts have been made from
the Reports of the Geological Survey of

I M.

Canada and other publications, many of

which are long out of print.

The chemical composition of the sam-
ples collected has been determined by
Mr. A. G. Burrows, analyst to the liu-

reau.

It is hoped that the collection of an-

alyses and descriptions herewith pre-

sented will serve in some measure at

least to fill the need that has existed

for information on this division of our
mineral resources.

Value of Limestones.

Many States of the Union and other

countries have published elaborate re-

ports on limestones and the industries

in which they are used as raw mater-
la Ontario few of our people yet

realize that limstones form an import-

ant part of our mineral resources. The
writer, while in the field during the past
summer, felt that many persons misun-
derstood the nature of hi3 work. Lime-
stone to them was common rock and
nothing more, recalling Wordsworth's
lines:

—

[1]
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"A primrose by the river's brim

A yellow primrose was to him
And it was nothing more."

When one is seen breaking off sam-

ples, '"pounding the rocks," many per-

sons think that he must be after gold or

some other precious metal, it is not

realized that during recent years a num-
ber of important industries have either

come into being or have been perfected

which depend on limestone as a base. A
good limestone deposit, if favorably sit-

uated, may be of as much benefit to a

community as a metal mine.

The State Geological Surveys of both

New York and -Michigan have published

important reports on limestones. The
report of the former State is by Dr.

Heinrich Ries, and is entitled "Lime
and Cement Industries of New York."

An interesting account of the marls of

Michigan is given in the seventh volume
of the Survey Reports of that State.

Since the limestone formations in these

two States are so similar to most of

those of Ontario, the two reports men-

tioned are of much value to us.

u ses

Although the quantity of rock used

in some industries is not in itself of

great money value, still it is impossible

for certain works to be established in a
locality where limestone of suitable qua-
lity cannot be obtained at a satisfac-

tory price.

Industries that were not dreamed of

twenty years or less ago are now firmly

established. One of these is the manu-
facture of calcium carbide, which has

developed into a world-wide industry.

Ten years ago the manufacture of Fort-

land cement was but a business almost

unknown on this continent. It has now
become one of the greatest in America.

In Ontario much capital has been in-

vested in it, and well-situated de-

posits of marl and limestone are

eagerly sought for. Then, within the

last two or three years several beet-root

sugar factories have been built in the

Province. These require lime of a very
pure quality. Our wood-pulp industry

is also a growing one, and it is believed

that it will in time add much to the

wealth and prosperity of our popula-

tion. The sulphite pulp process requires

a limestone high in magnesia, of quite

different character from that used in

the manufacture of beet-sugar. Utrr

smelting industry is also becoming

greater yearly, and limestone suitable

for certain smelters sometimes has to

be sought for at a distance, e.g., lime-

stone occurring near the town of Ren-

frew has beeu found to be of tne quality

required at Sudbury, and has been quar-

ried and shipped thither. In the varied
industries in the vicinity of Sault Ste.

Marie limestones of three or four kinds
are required. One quarry has been op-
erated on an island in Georgian .Bay and
two others were purchased in the State
of Michigan. If we had had a fairly

complete knowledge of the limestones
situate adjacent to the Ontario shore of
Lake Huron, it is probable that it would
not have been necessary for the com-
pany to go out of the Province in order
to rind this part of their raw materials.
It is believed that this Province has
vast undeveloped iron deposits. Some
of these are situated within easy access
of the great lakes, and the ore" can be
shipped without difficulty. Other depo-
sits lie at such a distance from water
routes that if they are to be
worked the ore will have to be
smelted on the ground, and the
fuel must be charcoal. In re-
ducing wood to charcoal, valuable by-
products are formed. One of the most
important of these is acetate of lime.
In the preparation of this material a
pure lime is required. Thus it is seen
that, in the manufacture of charcoal
iron, limestone is required, not only for
smelting the ore, but also in the pre-
paration of one of the wood distillates.

As there are very few occurrences of or-

dinary solid limestone in some of the
more remote northern parts of the Pro-
vince, it would seem that some of the
marl deposits in lakes and marshes are
likely to become of economic import-
ance.

It is easy to demonstrate that lime-

stone plays a very important part in the
industrial economy of any nation. Hav-
ing in abundance raw materials or un-

used resources in connection with which
for many purposes limestone is required,

or can be profitably employed, especially

timber, iron ore and water power, our
limestones should be considered as being

among our valued assets. An accurate

knowledge is required of them for use

in those industries which are capable of

great expansion in the Province.

At the present time the value of the

products of three or four of our indus-

tries in which the rock plays an im-

portant part, represents about 20 per

cent, of our total annual mineral pro-

duction of over S13,000.000. Limestone

has as great a bearing on the wealth

of other countries.

The following is a list of manufac-

tures and industries—arranged in al-

phabetical order—some, of course, con-

suming only a small amount of lime, in

which limestone is used" as a raw ma-

terial : Acetate of lime, agricultural

l-i M.
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uses, ammonium sulphate, beet sugar,
bone ash, building stone, calcium car-

bide, carbon dioxide, cement (natural
and Portland) chalk, chloride of lime,

as a dehydrating agent, disinfectant,

ir. dyeing, gas manufacture, glass,

furnace linings, lime for mortar
and whiting, lime pencils used
in the oxyhydrogen light, lime
water, lithographic stone, marble,
as a polishing material, potassium
dichromate, pottery glaze, for preserving
eggs, etc., pulp and paper making, as a
chemical reagent, silicate brick, smelting
of iron, lead, etc., soap, soda manufac-
ture, tanning.

It would be impossible to treat
fully of these uses in the space
available in a report of this char-

acter. An attempt will, however,
be made to give information of a
general nature, adapted to the needs
of those who may desire to learn

to what use certain materials can be
applied. The technical man or specialist

in lime, cement and other industries has
much valuable literature available

among the numerous treatises which
have been published during late years.

This report, it is hoped, will be of value

to the specialist in informing him where
he can procure in the Province lime-

stones of various qualities.

The following contractions are made
in the references to previous publica-

tions, viz. : G.S.C., Report of the Geo-
logical Survey of Canada ; B.M.. Report
of the Bureau of Mines, Ontario ; Roy.

Com.. Report of the Royal Commission
on the Mineral Resources of Ontario,

1890.

Acetate of Lime

In the preparation of this material,

from one of the distillates produced in

the manufacture of charcoal, it is desir-

able to have as pure a lime as is obtain-

able. Macnesia and other materials
servo no purpose, except to add to the

weight of the acetate of lime and thus
incroa-p the cost of freight and
handling when shipment is made to

works where the acetic acid is extracted
from the compound. It is likely that
much charcoal will be produced in this

Province, where cnal is lackin? for me-
tallurgical and other usps, so that it

becomes important to know the location

of deposits of limestone adapted to this

use.

There are already four charcoal plants

in Ontario—at Sault Ste. Marie. Long-
ford Mills. Fenelon Falls and Deseronto.

At the first and last-mentioned places

the charcoal is consumed chiefly in blast

furnaces.

Suitable limestones for making ace-
tate of lime occur in the Trenton group,
and in the Corniferous ; certain crys-
talline limestones of the Laurentian
system also possess the right chemical
composition.

Agricultural Uses of Lime

Lime, added to certain soils, has a
beneficial effect, especially on those of a
heavy clay character. It makes the soil
work more easily, promotes drainage
and causes a more rapid decomposition
of vegetable matter. A certain amount
of lime is necessary in soil as food for
plants. Its effects on soil are, therefore,
both physical and chemical. Magnesian
limes have been held to be less suitable-
for agricultural uses than those which
contain little or no magnesia. Some
limes contain small amounts of phos-
phate and potash, substances essential
to plant life, which adds to their value
as fertilizers.

. Ammonium Sulphate

In the production of liquid ammonia
from ammonium sulphate the latter ma-
terial is decomposed by lime, usually in
the form of milk of lime, with the sep-
aration of calcium sulphate and ammo-
nia. Caustic lime is, however, employed
at times with the object of utilizing the
heat evolved in the process of slaking.

Beet Sugar

In the manufacture of this material
a supply of very pure limestone is essen-
tial—unless, as in Europe, the more cost-
ly, but more effective and closely-related
compound, strontia, is used in place of
lime. Limestone, when burned, supplies
two materials which are used in the
production of beet sugar, viz., carbon
dioxide gas and lime. The sugar factor-
ies of Ontario have used limestone from
the quarries at Amhorstburg and at St.

Mary's. Analyses of the rock from these
quarries are given under the headings of
Essex and Perth counties respectively.

Bone Ash

In the production of phosphate of lime
from bones lime is used to precipitate
the impurities dissolved out of the bone
by hydrochloric acid, the lime combining
to torm calcium chloride.

Building Stone

The use of limestone in the form of
blocks for building and structural pur-
poses has been considerably affected dur-
ing the last ten vears or "so bv the sub-
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stitution of concrete—crushed stone and
cement. Formerly, for instance, dimen-
sion stone was used exclusively in bridge
work and for locks and other canal
structures. On .the Trent Valley (Jamil,

however, concrete is being used in place

of stone, and the same is the case in

many of our railway bridges. There are
two reasons for this. Cement and crush-

ed stone are more easily transported to

the points where the work is carried on,

and the cost of labor in concrete work
is much less than where cut or dressed
stone is used. Some large buildings in

the Province are built of concrete, for

example, the beet-sugar factory at
Peterborough. Concrete blocks, which
resemble those of stone, are also coming
into use. Thus, while the stone industry

in some respects is likely to become of

less importance, it will grow in other
directions.

Crushed stone is being extensively
used in the paving of streets. Most of

this is limestone, on account of this rock
being more easily quarried and crushed

than granite, trap and other crystalline

rocks. Limestone holding flint, silicified

fossils, etc., makes as good, and in some
cases better, crushed stone than the

purer varieties. Thin-bedded limestones

are as suitable for crushing as thick-

bedded ones. This has brought about
the development of quarries, which in

the old days could not have turned out
material of much marketable value.

That dimension stone is still preferred

to concrete, for some purposes, is seen

in the fact that a large number of

dressed blocks from the Crookston quar-

ries, have been used during the last

couple of years in the construction of

the power plants at Niagara Falls.

Limestone is likely to be used for

many years in the construction of im-

portant buildings in localities, as, for

instance Kingston city, where material

of good quality can be obtained at a low
price. In the ordinary type of dwelling,

however, even in such places stone, on

account of its higher cost, is being re-

placed by brick.

The finer classes of marbles are

now replaced to a considerable ex-

tent in interior decoration by artificial

imitation materials, which cost much less

and appear to serve the purpose as well

as genuine marble.
To sum up, it can be said that, while

the older stone industry is likely to be-

come less important as the years go on,

the newer, that of crushed stone, will

reach such dimensions that there will

be a gain in production.

It may be added that crushed lime-

stone for concrete purposes sells at about
$1.30 per cubic yard f.o.b. Toronto. Gran-
ite and trap bring as high as $1.65 per

yard. Many thousands of cubic yards of

crushed stone are used annually in this

city. About five miles of macadam roads
have been built some years. The frag-

ments of rock for this purpose should
have an average diameter of about two
and one-half inches.

Calcium Carbide

The method of manufacturing this

material, which has come widely into use
during the last 10 years in the produc-
tion of acetylene gas for illuminating
purposes, is fully described in the earlier

reports cf the Bureau of Mines (Vol.

TV., pp. 137 to 166, Vol. V.. pp. 32-41,

and Vol. VI., p.p. 26-32).

The raw materials used are lime and
coke dust; il is said charcoal could be
used if it were lower in price, and that
it would be a more suitable material in

some respects, being free from sulphur
and other impurities found in coke.

The two materials, lime and coke, are
reduced to fine powder, intimately mixed
together—theoretically in the propor-
tion, by weight, of 87 1-2 of lime (CaO)
to 56 1-4 coke (C)—and fused into a
mass in an electric furnace. The chemi-
cal equation which represents the re-

action is : CaO (lime) + C
:)

(coke) =
CaG2 (calcium carbide) 4- CO (carbon
monoxide).

When water is added to the fused ma-
terial, calcium carbide, acetylene gas

(C.2H.2 ) is given off. This reaction is as

follows

:

CaC, (calcium carbide) -j- H.,0 (water)
= CaOH,0 (hydrate of lime) + C,H,
(acetylene), \,

"The hydrate of lime obtained from
the decomposition of the carbide with
water can be used again in the manu-
facture of the carbide, or it can be em-
ployed in the manufacture of ready-
mixed mortar." (1) Concerning the
value of the hydrate of lime produced
by tills decomposition it is further stat-

ed :
" At the present time private

information from America shows that
calcic carbide can be produced at a little

under £4 a ton. and the beautifully
pure lime obtained by the decomposi-
tion would be worth to the gas manager
at least 10s. a ton; and as a ton of the
carbide will give rather more than 1 1-4

tons of quicklime, or 1 3-4 tons of slaked
lime, £3 10s. may be taken as the cost
of the acetylene produced from a ton of

the material." (2) As this statement, re-

fers to conditions that existed ten years
ago, allowance will have to be made for
the prices given. The object in giving
the quotation is merely to draw atten-
tion to a source of pure lime.

(1) B.M., Vol. IvTp.T6L
(2) Ibid, p. 147.
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In the year 1903 the value of the cal-

cium carbide produced in the Province
I
14,000.

It will be seen from the chemical com-
position of calcium carbide that calcium
(lime) is the only constituent of lime-

stone that is used. Magnesia and impu-
rities commonly present in limestone are
objectionable; "the higher the percent-

age of lime held by the rock, the bet-

ter.

Calcium Chloride

This compound which is used as a

drying a^ent on account of the fact that

it absorbs water with avidity has the

formula CaCl -II O. Ajiother simi-

lar substance, Cad* possesses the same
property and is used as a dehydrating

agent, but it cannot be employed, like

the former, in cases where carbon diox-

ide is present, without absorbing it.

These two materials are produce!

normal chloride. CaCL 6H,0,
by heat. If care is taken not to heat this

chloride above 2 leg. CaCl 2H
results. If the temperature is raised

Above this point < 'a< 'I., is formed

The normal salt is produced, along

with carbon dioxide, when limestone

is treated with hydrochloric acid, md
the reaction is represented thus :

2HC1 5H <»
I ail.

6H9O 1

Carbon Dioxide

This material, commonly called car-

bonic acid pas. has several uses in the

arts. It is most commonly obtained
from limestones for commercial purpos-

es by heating them to such a tempera-
ture that decomposition results, quick-

lime and carbon dioxide being formed.
The gas may also be extracted from
these rocks by treating them with acids,

when effervescence takes place and the
- liberated. At several well-known

places carbon dioxide issues from the
crust of the earth: and at one locality

in Xew York State the gas originating
in this way is collected and used.

The method of producing carbon di-

oxide and the use made of it in the beet
sugar industry have already been men-
tioned.

Liquid carbon dioxide, formed by sub-
jecting the «as to presssure. has come
into use during recent years. It has
been employed as a fire extinguisher and
for charging liquid- with the eas. The
use of eras in the so-called soda-waters
is well known.

Dolomite and magnesite are preferred
to stone high in calcium carbonate in

the manufacture of carbon dioxide. Marl
has been made use of at Buffalo.

Chalk

ise of this materia] for writing
on blackboards is a very general one. It

has been replaced to some extent for

this purpose by crayons of talc or soap-
stone.

Chloride of Lime

This substance is commonly known as

iching-powder." Its chemical consti-

tution is not definitely known but its

formula i- probably "
< a< »< I... 1

white in color, has the odor of hypo-
chlorous acid, and is extensively used

as a bleaching agent. It is also em-
1 as a disinfectant, and as an an-

tiseptic.

It is prepared by treating slaked lime

with chlorine. The limestone used in

the production of the lime should be
very pure and thoroughly burned. if

magnesia is present the compound tends

to deliquesce and is less stable. Sand
and day should also be absent. If

coloring' materials, such as iron or man-
ganese, are present in lime it is not

adapted to this use.

Dehydrating Agent

Quick lime absorbs water with ease,

and on this account is used to some
extent for dehydrating alcohol and
other materials.

Disinfectant

Owing to its strongly caustic char-

acter, quick lime is of use as a disin-

fectant.

Gas Manufacture

Slaked lime having an affinity for hy-

drogen sulphide and carbon dioxide is

used for extracting these substances

from illuminating gas.

Glass

The commoner varieties of glass are

mixtures of the silicates of lime and
soda. The raw materials are essential-

ly lime, sand (silica) and sodium car-

bonate, which are melted together. In-

stead of lime, lead oxide may be used;

and potassium carbonate may re-

place sodium carbonate. Ordinary
window glass i3 a sodium-cal-

cium glass. Instead of lime,

crushed limestone is commonly used, on
account of the fact that lime when

I may change in composition, be-

fore being' used, by the absorption of

moisture and carbon dioxide.

Limestone for glass-making should
be free from coloring materials, such as

iron. While magnesian limestones have
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been used, those practically free from
magnesia are preferred, as this ingre-

dient makes the glass less fusible.

The Corniferous limestones in the Erie

and Huron area of the Province,and those

of the Trenton group
;
farther east, are

adapted to glass-ma'king. Heretofore
the lime used in the industry in the Pro-
vince has been imported.

Below are given two analyses,

No. 1 from Blair county (Pa.), and No.
2 from Sandusky (Ohio). The former is

used for window glass, the latter for

lime flint glass : (3)
1. 2.

Per cent. Per cent.

Lime carbonate 97.23 55.60

Magnesium carbonate . . . 1.48 41.43

Silica 1.01 1-00

Alumina 0.02 0.40

Ferric oxide 0-12

Ferric carbonate 0.165

Organic matter 0.09 0.05

Moisture 0-40

Furnace Linings

Lime has been melted only at a very
high temperature in electric furnaces. It

therefore can be classed as a good re-

fractory substance, and is used in lining

parts of reverberatory furnaces in the

manufacture of steel. In the Thomas-
Gilchrist process the lime in the furnace
serves an additional purpose in extract-

ing the phosphorus from the iron. The
lime phosphate thus produced has, more-
over, a value as a fertilizer.

Oxyhydrogen Light

Lime has a high melting point, and
emits an extremely bright light when the

oxyhydrogen flame is impinged upon
it, as in what is ordinarily known as

the lime-light.

Lime "Water and Milk of Lime

When quick-lime is treated with water
it forms, as already stated, calcium hy-

droxide, Ca(OH).2 , or slaked lime.

This substance is somewhat soluble in

water, the solution being known as lime-

water. The solution takes place with
difficulty in cold water (1 part in 760
parts), and with still more difficulty in

hot water.

The thick paste formed by slaked lime
with water is known as milk-of-lime.

Lime-water has a strong alkaline reac-

tion and combines with the carbon di-

.oxide of the air to form calcium carbon-
ate. Breathing through a tube into lime

water also causes a white precipitate.

(S) Bull. 44. N. T. State Museum, p. 654.

A grotesque use of this has been made
by quack doctors.

Lithographic Stone

The only limestone which has ti-un

found to be perfectly suittd for use in

the lithographic art, is, peculiarly

enough, that first employed for the

purpose, which is obtained from the

Upper Jurassic strata at Solenhofen, in

Bavaria. The stone is not only rare,

but valuable. It has been sought for

in many parts of America, but with
little success. Stone from various

States has been used to a limited ex-

tent. Ontario has probably produced as

much as any other part of America.

Although, however, attempts have been

made to establish an industry here dur-

ing the last fifty years, little progress

has been made, and no lithographic

stone has been quarried for some years.

The requirements for a good stone

are that it shall be fine in grain, of a

homogeneous texture, not too dark in

color, and free from quartz, pyrite and
other minerals which are commonly
found in limestone. It should, more-

over, possess sufficient porosity to ab-

sorb ink and be soft enough to be work-
ed readily with an engraver's tool.

Varieties which possess most of the

other requisites are often brittle and
cannot be gotten out in pieces with

large surfaces.

In Ontario lithographic stone has

been quarried chiefly in the Black River

formation near the village of Marmora,
in Hastings County. This formation,

which bounds, on the south, the Laur-

entian area, runs in a band from Kings-

ton city to the Georgian Bay. Certain

strata in the formation throughout

the whole distance possess lithographic

properties, but usually are defective

owing to the development of small

crystals of calcite. In the township of

Rama, on Lake St John and Lake
Couchiching, similar strata to those of

Marmora have been tested. Thin sec-

tions taken respectively from the Mar-

mora and Bavarian stone showed con-

siderable difference when examined

microscopically by the writer. The Mar-

mora stone exhibited a more uneven

texture owing to the presence of sec-

ondary crystals of calcite, while the

Bavarian was uniform in character.

Strata in the Niagara formation at the

head of Lake Temiscaming have also

attracted attention as being of possible

value for lithographic purposes; as have

also certain strata in the township of

Brant near Walkerton.
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Lime

Before proceeding further with the de-

scription of the uses of limestone and
lime, it will be well to discuss briefly the
burning and slaking (4) of lime.

Lime Burning

The burning of lime is an operation
similar to that which, when other ma-
terials are dealt with, is known as cal-

cining (from the Latin calx, calcis, lime,

since limestone was apparently the first

substance thus treated). In burning
limestone or calcining other substances
gases and vapors are driven off and the
substances themselves are reduced to

powder or to a friable condition.

The receptacle in which lime is burned
is known as a kiln (a word which 13

closely connected in origin with the word
coal). Lime kilns are varied in form,
ranging from the cruder kinds, which
consist of a few loose stones, built into

an enclosure, to the more highly deve-

loped forms, lined with brick or iron,

which show almost as much ingenuity

in construction as do furnaces used for

metallurgical work. In remote districts

limestone has often been burnt by pil-

ing it on a log heap or brush pile.

At the present time a comparatively
small proportion of the lime produced
in Ontario is made in the old-fashioned

pot kiln. The bulk of the lime trade
has gone into the hands of a few com-
panies and individuals, operating in all

about 30 draw kilns located at points

convenient to the chief markets.

The pot or set kiln has among its

disadvantages that of being intermit-

tent in operation, necessitating loss of

time for cooling after burning and be-

fore drawing and recharging; while the
draw kiln is continuous.

A rectangular exterior of rough
stones enclosing in heavy walls a pot-
like cavity 8 to 10 feet in diameter by
10 to 14 feet deep composes a pot kiln.

The charge is fired and drawn through
a single grate chamber, say, 15 inches
wide, which runs from the front, under-
neath the kiln, to the rear wall. Fre-
quently these kilns are built in a series

in one continuous structure. A pot kiln

8 feet in diameter by 10 feet high will

hold about 800 bushels of lime, and re-

quires between three and four days for
a burning, with a consumption of 20
cords of wood.

The draw kilns of to-day differ very
little from the first ones erected 15 or

(4) Two verbs of similar form are used
in the same sense—slake and slack. In
the former the sound of the letter a is
long, in the latter short.

20 years ago; in fact, some of the lat-

ter are still in use, but with labor-

saving improvements, in many cases, in

methods of charging or loading and of

drawing the kilns. A kiln of the latest

design will have approximately the
following dimensions : outside, 18 feet

by 22 feet plan at bottom, tapering

slightly towards the top, 53 feet high,

and with an arched way beneath, into

which tram cars run to receive the
charge of burnt lime on drawing from
the bottom of the kiln; interior of fur-

nace (cylindrical) inside the fire-brick

lining, 2 feet in diameter at the bottom
at the discharge gate, 6 feet 4 inches

by 9 feet 6 inches at the fire-boxes 12

feet above the discharge gate, 6. feet 2

inches by 9 feet 2 inches at 12 feet

higher still, and the same cross-section

as at the fire-boxes at 13 feet higher or

at the top of the fire-brick lining of the
kiln; at this point and to the top 8 feet

higher the kiln widens out into the
charging or loading hopper 2 1-2 feet

greater in cross-section. There are
four fire-boxes, built in pairs opposite
each other in the longer sides of the
kiln; above them the charge of lime-

stone is subjected to the flames, while
below in the 12-foot drop to the dis-

charge gate it has a chance to cool be-

fore being drawn. These are the maxi-
mum fipures for the kiln burning gray
lime, where the limestone is porous and
allows the gases of combustion, etc., to

escape with the least hindrance. A kiln

burning lime from compact limestone
may have to be built 10 feet shorter

and proportionately smaller in cross-

section in order to prevent the charge
choking the draught.

The kilns are built of stone, with
walls of a minimum thickness of 6 feet,

braced outside at intervals from top to

bottom with heavy logs or I-beams and
tie rods to counteract bulging. Where
possible a site is chosen for the kiln

directly below the quarry, so that the
top of the kiln will stand about level

with the floor of the quarry to facilitate

loading.

Broken stone in all sizes up to 10 or

12 inches, excepting the fine material,

is charged in for a heaping load twice
every 24-hour day, and at the same
time one-half ton or so of fine coal

mixed in to help heat the upper por-

tion of the charge preparatory to it3

arrival opposite the fire places. Por-

ous, quick-burning gray limes may
usually be drawn every four hours,

whereas the more compact, hard lime-

stones frequently take six hours for

complete elimination of the carbonic
acid gas. The maximum output per 24
hours of any such kiln amounts to
about 500 bushels, and the minimum to
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about 300 bushels, depending on the size

of furnace and quality of stone. One
kiln producing 400 bushels per 24 hours

uses in the same period seven cords of

hardwood.

The fuel used in lime kilns is of var-

ious kinds—wood, coal and gas being

used. Natural gas, where available, is

one of the most suitable fuels, and sev-

eral kilns in this Province, in the vicin-

ity of Port Colborne, make use of it.

During late years in many of the

more thickly populated parts of America
wood has become scarce and too costly

to be employed as a fuel in lime-burn-

ing. This has brought about the more
common use of coal and the death of very

many of the small lime-kilns, which in

some sections of the country were found

on almost every farm. More attention

is being paid to the loss of fuel which

took place in the older types of kilns,

and some of those recently invented, in

which coal is used, are much more econ-

omical of both fuel and labor.

At the present time about half of

the operating draw kilns are burning

coal. Coal fires have not so long a

flame as wood, partly because the

draught must be considerably checked

in order not to exceed the permissible

maximum temperature in the kiln, and

partly because the combustion or heat

thereof is of a much more concentrated

form. These conditions are adverse to

lime burning, but may be overcome in

part by a reduction in the cross-section

of the furnace at the fire-places. In

addition, however, a strong draught

must be generated, as subsequently ex-

plained, to overcome the dissociation-

pressure of the carbonic acid gas in

the furnace. To do this, without mak-
ing too hot a fire, the natural draught

of air is supplemented by mixing with

it in about equal quantities a portion

of the inert gases (largely carbonic acid

gas) from the interior of the kiln. By
means of piping, a blower and a gasoline

engine, a portion of these inert gases is

drawn off from the upper part of the

kiln, mixed with the required amount
of air and forced under the fires at the

desired pressure. The flames are car-

ried to all parts of the charge and a

good upward draught maintained with-

out overheating the lime.

Different limestones require different

treatment, both as to temperature and

as to strength of draught, on account

of which coal fuel has at first frequent-

ly been considered inferior to wood.

However, with a knowledge of the prin-

ciple of burning the new fuel, and after

a few days' careful experimenting, there

appears nothing to hinder making just

as good lime with coal as with wood.

During the year 1903 the lime kiln

operators in Ontario numbered 190,

their total output amounting to 3,400,-

000 bushels, valued at $520,000; of

this, 85 per cent. was manu-
factured by 20 of them, giving to each

of these an average production of 170,-

000 bushels. The remaining 170 oper-

ators turned out . an average each of

only 2,600 bushels, made doubtless in

the old set or pot kilns. Fourteen years
ago, in 1890, the Province contained 508
lime-burning establishments, and the
production for that year was about the
same as for 1903.

When limestone is burned under pro-
per conditions it is broken up or disso-

ciated into lime and carbon dioxide, as
shown by the following equation:

CaCO
;i

(limestone) -j- heat = CaO
(lime) -+ C02 (carbon dioxide).

The characteristics of these substances
are described on other pages of this re-

port.

Carbon dioxide is a heavy gas, and
does not pass out of the top of the kiln
as a gas lighter than air would tend to
do. This point is often not considered
in the building of kilns, the construction
frequently being such that much of the
carbon dioxide freed from the first part
of the limestone burned remains in con-
tact with other parts of the heated stone
and thus prevents the easy burning or
calcining of those parts of the lime-

stone which are immersed in an atmos-
phere of the gas.

Limestone is not decomposed at a low
red heat, but is converted at a bright
red heat into carbon dioxide and lime.

The temperature at which the decompo-
sition is effected, and consequently the
amount of fuel consumed, depends upon
the facility afforded the carbon dioxide
for escape when it has been expelled
from the stone. Hall found that pieces

of limestone enclosed in a tube, and
consequently under a high pressure, re-

sisted decomposition, even at the tem-
perature of the porcelain kiln, and melt-

ed with a loss of, at most, 1 per cent.

It has also been shown that under great
pressure, which is equivalent to a tem-
perature at least sufficient to decompose
the rock, if not under pressure, lime-

stone can be moulded almost like putty

without the loss of carbon dioxide (5).

The writer has been told by lime-

burners that they find the rock to burn
most readily when it is moist. Hence
farmers and others who do their burn-

v5) P. D. Adams and John T. Nicholson.
An Experimental Investigation Into the
Flow of Marble. Can. Rec. Sci., Vol 8,

pp. 426-436, 1902. Also in Phil. Trans.,
Roy. Soc, London, series A, Vol. 195, pp.
363-401, plates 22-25, 1901.
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a must convenient prefer to car-

ry on this work during the winter and
spring, the periods of the year when the

stone is mo;t highly saturated with

water. An experiment eondueted by

Gay-LuseaCj many years ago, explains

this phenomenon, of the apparently more
ling of moist than of dry stone,

and proves that it is due to the fact

that the moisture volatilized from the

stone tends to carry off the carbon di-

oxide evolved, thus, as already shown,

promoting the calcining of the rock.

Gray-L experiment referred

to, placed pieces oi marble (limestone)

in a tube, which was BO arranged in a

furnace that the temperature could be

easily regulated. Une end of the tube

was connected with an apparatus lor tiie

evolution oi steam (steam is aiso, it

should be noted, given oil waen moist

limestone is treated), and the opposite

end with a contrivance for collecting the

carbon dioxide. The temperature was
raised so high at hist that the marble
began to be rapidly decomposed, when,

by impeding the draught, it was re-

duced to a dark-red heat, so that all

evolution of carbon dioxide ceased.

When water vapor was permitted at this

moment to pass over the red-hot lime,

carbon dioxide again made its appear-

ance in considerable quantity, and con-

tinued to pass off under these circum-

stances in a manner entirely dependent
upon the current of vapor. It stopped

when the vapor was cut off, and began
again immediately upon its admission.

Hence, it follows directly that the de-

composition of the limestone is effected

at a lower temperature by the agency

of water vapor (steam) than under or-

dinary circumstances. The same effect,

however, may be produced by a current

of air as by steam, and the action of the

vapor is consequently only mechanical,

tending to form an atmosphere around
the blocks of limestone, which is void

of carbon dioxide, and is thus in a fit

state for being permeated by the gas,

as a vacuum would be. -In the one case,

the escaping carbon dioxide has to over-

come the pressure of that which has al-

ready been evolved, while in the other

ntirely obviated, the kiln being

free from carbon dioxide, or filled with

a gas of a different nature (6). It has

also been shown that when quicklime is

exposed to a current of carbon dioxide

at a white heat, a temperature at which
lime-tone i- readily decomposed under
ordinary circumstance?, the lime absorbs

sufficient, of the ga= to eau=e it to effer-

vesce vigorously with acid-, and is no
longer slaked with water. In other

words, the lime has been caused to take

(61 KnamVs "Ohem. Tech.." 1st Am-
erican edition. Vol. 2, pp. 356 and 367.

up carbon dioxide and to again b

limestone.

The practice of burning raoifl

stone cannot, however, Ik.- consider
economical one, as fuel is consumed in

expelling the moisture. The best

of kiln is that in which a current of air

replaces that of steam or water \apor.

Carbon dioxide begins to be given off

from limestone when the latl

a temperature of 750 degrees F., but de-

composition is not complete till 1300
or 1400 degrees are reached. The more
quickly limestone is burned at the
highest temperature the more r

it slake-. In burning, the temperature
should remain as constant as possible.

When lime is overburned, it slakes

ly and incompletely. If the temperature,
on the other hand, gets too low the cores

of the larger lumps of rock in the kiln

are left unburnt. A dense limestone is

more difficult to burn than an open-tex-

tured one. Limestone containing clayey
material is apt to sinter if heated to a

temperature. Part of the rock
then remains unburned, being coated
with a s!ag-hke substance. Moreover,
certain limestones containing clay pro-

duce hydraulic limes and cement =. which
harden under the action of water, as

described under cements, and cannot be
used as ordinary lime. Limestones con-

taining sulphur are unsuited for the pro-

duction of lime, since the sulphur ox-

idizes to sulphate, which in course of

time reacts with alkali, and produces the

white efflorescence frequently seen on
brick work. When coal carrying «ulphur

is used as the fuel in burning, the same
result= are brought about.

In burning a pure limestone loses

theoretically 44 per cent, of its weight

by the escape of carbon dioxide. There
is also a decrease in volume which is

said to be usually IT. to IS per cent.,

but ranges from 12 to 21 per cent. Lime
has a sp-'diie gravity of 3.00. A bushel

weighs 70 pounds.

In the cruder kinds of lime-kiln?, the

fuel comes in direct contact with the

stone, the two material* often being in

alternate ] kilns are known
as the intermittent kind. In the more
modern, the kilns, which are usually cy-

lindrical in form and lined with iron

plate*, instead of brick as formerly, are

so arranged that the flame only comes
in contact with the limestone. The fire

boxes, supplied with grate<=. are built

in the side of the kiln, some distance

from the bottom, and the flame burn* in-

ward and upward through the rock. The
burnt lime is drawn off from the bottom.
Such kiln= are known a* continuous or

draw-kilns. Burning the fuel in contact

with the stone is objectionable, owing to
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the fact that ash becomes mixed with
the burned lime and introduces impuri-

ties into it.

Lime Burning at Saw Mills

To give an idea of the cost of the pro-

duction of lime when the quarries are

situated near lumber mills, the follow-

ing data taken from the report of Prof.

L. W. Bailey may be used. (7). In com-
paring the cost of production of lime

at St. John, N.B., with that at Rock-

land, Me., the industry at the latter

place being favored by "a duty of six

cents per 100 lbs., including the weight

of the barrel, which was equal to 13%
cents a barrel, or about twenty per

cent, on the value as delivered in Unit"
ed States markets," Prof. Bailey

goes on to say, "In several re-

spects St. John has great nat-

ural advantages, making the com-

petition more equal, one of these

being the situation of the quar-

ries and the facilities for shipment (the

quarries at Rockland being distant two

miles and a half from the kilns) ;

and another, the cheapness of

fuel, the latter consisting largely of

the refuse from lumber mills. In sev-

eral instances, indeed, as at Randolph

and Baker's, the saw-mills and the

lime-kilns are run by the same own-

ers, side by side. The cost of Rockland

limestone, placed in the kilns, is twenty

cents a barrel, as against ten cents a

barrel at St. John. The cost of kiln-

wood at Rockland is $3 for the small

cord, as against $2 at St. John. Cord-

wood burned in a kiln at St. John costs

ten cents for each barrel of lime, while

at Rockland it is fifteen cents. The
Rockland people estimate that their

lime costs, ready for shipment, seventy-

two cents per barrel, while the freight

to Boston is thirteen cents and the

price eighty-five cents, leaving no profit.

The following figures show the corres-

ponding cost at St. John :

Cents.

Stone at kiln 10

Boring (labour) 5

Cordwood 10

Barrel 16%
Trimming barrel \ r

/z

Foreman Va
Repairs V2
Interest on investment . . %
Duty (to U. S.) 14

Freight (to U. S.) 18

Consular certificate y2

Total, per barrel 77 cents."

(7) G.S.C.. 1897, pp. 81, 82 Mi

These figures should be of use to any
person who contemplates starting a lime

industry in Ontario, the conditions in

some localities in this Province being
almost the same as at St. John.

In order to give an idea of the size

and character of the kilns from which
these results are obtained the follow-

ing description of the kilns at Ran-
dolph and Baker's saw mill, referred to
above, may be quoted: "There are here
two kilns, each with a capacity of 120

to 140 barrels of lime per day, and
therefore for the nine months during
which they are kept running—March
to December—yielding from 25,-

000 to 30,000 barrels of lime. They
are built of brick, faced with stone,

about thirty feet in height; hopper-
shaped inside for the upper third of the
height, then with a straight funnel for

the next third to the level of the fire,

and again widening out to the lower
floor, from which the lime is drawn.
The limestone is put in at the rear of

the kiln above, and the burnt lime
drawn out from the front of the kiln

below, while the fuel is fed in at the
side, at the height of a few feet above
the floor, from which the burnt lime
is drawn. The two kilns are enclosed
in a large gravel-roofed shed, which ex-

tends to the edge of the wharf, so that
the lime is protected from the weather
even when being shipped." (8)

Prof. Bailey's interesting summary
of the lime industry in New Brunswick
throws light on another subject which
has been referred to by the present

writer in this report, viz., the quality of

lime produced from stone which carries

a high percentage of calcium carbonate,

and little or no magnesia. Speaking of

the St. John lime, he says: "It has at
all times been preferred to other limes

for use in the Maritime Provinces, but
as an article of export has only ac-

quired importance in recent years." (9)

"The character of the St. John lime-

stones is further indicated by the sub-

joined analyses, made in the laboratory

of the Survey. Previous to analysis

the specimens were dried at 100 degrees

C, the hygroscopic water thus abstract-

ed being as follows, respectively:—No.

1, 0.09 per cent., No. 2, 0.04 per cent.,

No. 3, 0.05 per cent. (10) :

(S) G.S.C., 1897, p. S0M.

(9) Ibid, p. 79 M.

(10) Ibid, p. 81 M.
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buildings at Sault Ste. Marie, and in

combination with brick gives the build-

ings a rather handsome appearance.

The dark-gray mottled marble which

was formerly worked at Arnprior is re-

ferred to on another page, as are also

the quarries which were opened near

Madoc and Bridgewater. The quarries

at the latter place have recently been

made more accessible by the building of

the Bay of Quinte railway northward

from Tweed. Reference to marbles will

be found under the headings devoted to

counties and districts-Frontenac, Has -

tings. Renfrew, Algama. Thunder
Hay. It will be seen that the Province
possesses a considerable variety in mar-

ble resources which are as yet practi-

cally undeveloped.

The marble used in this country near-

ly all comes from the large quarries of

the United States. Although we have

native varieties that are as good, trade

prejudices favor the imported article.

Many of the cheaper kinds of tomb-

stones are made of Vermont stone

—

chiefly the "Vermont blue"—but marble

is also imported from Georgia, Tennes-

see and other States.

For interior decoration, such as

wainscotting, imitation marble has re-

placed the natural material to a con-

siderable extent.

Mortar

The use of lime in mortar appears to

have been known in pre-historic times.

Its employment is largely empirical,

and little more is known, by many users,

of the character of lime to-day than
was known some centuries ago. The
slaking of the lime and the mixing of

mortar is often still carried on in a
very crude way.

The effects produced by the

presence of magnesia in quick-

lime are not well understood. Lime-
stones carrying all percentages of

calcium and magnesium carbonates, from
none of the latter to the percentage
which makes the rock what is theoreti-
cally a true dolomite, are burned for

lime. Men who have always used the
Niagara limestone, for example, say
that in order to make good lime the
rock must be magnesian. while other
lime men and writers claim that '25 or

30 per cent, of magnesia renders the
stone unfit for burning, notwithstand-
ing the fact that such material has been
used for years in some localities. This
subject—the effects produced by mag-
nesia—needs investigation. Theoretical-
ly it would appear that those limestones
that carry the highest percentage of cal-

cium carbonate are the most suitable
tor burning, but practically the presence

of magnesia in lime used for ordinary
purposes seems to be of no importance.
In plaster magnesian lime sets more
slowly, and thus has some advantages
where time is needed to give a smooth
finish to the surface before the plaster

hardens. It would also seem that lime

which is practically free from magnesia,
although it may make a stronger ma-
terial, needs more careful slaking than
does magnesian lime. I am told that in

some parts of Europe this fact is recog-

nized, and that lime is sometimes slaked
in underground pits for several months
or a year before being used. This pre-

vents "pitting" in plaster, which ap-

pears to be due to imperfect slaking,

namely, the formation of small pita in

the plaster after it has hardened- These
are apparently caused by the gradual
absorption of water and consequent
swelling of small portions of lime, which
were unslaked at the time the plaster

was laid on the wall.

The water used in slaking the lime

should not contain an appreciable

amount of soluble salts, as these may ef-

floresce in time and cause a white de-

posit on brick or stone work, thus

marring its appearance. Sulphur, oxi-

dized to sulphate. brings about the same
effect.

After slaking, sand is added to the

lime. The sand prevents shrinkage, and
necessitates less lime being used. In

course of time the slaked lime changes
to carbonate by the absorption of carbon
dioxide from the air. but the complete
change of the hydrate to carbonate may
take years.

In slaking very fat lime it is stated

that about 2 1-2 volumes of water to

one of lime should be taken. Magnes-
ian limes require less. If an excess of

water is used the temperature is low-

ered, and the slaking is incomplete. It

is claimed that from 1.25 to 2 volumes of

sand should be used to 1 of paste. This

in the case of fat lime means 3 to 5

volumes of sand to 1 measured volume
of lime, which gives a plastic mortar
that does not crack.

"In the structures of the ancient

Egyptians, as in the Great Pyramid.
mortar was freely employed, but it con-

sisted almost entirely of sulphate of

lime. A specimen taken from an ancient

Phoenician temple, the highest stone of

which was a few years ago five feet

below the level of the ground, was quite

similar to that found in some of the

castles in Europe, and was like a piece

of solid rock. It was made of burnt
lime, fine sand, coarse sand and gravel.

Tf was a concrete rather than a mortar:
the lime had become completely carbon-

ated. Ancient Greek mortars from ruins

in the neighborhood of Athens are

in very perfect condition. They contain

no gravel. Mortars from ruined build-
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inga in Eerculaneum, and from Rome and
its vicinity, appear tu have been made
from burnt lime and puzzolana, or vol-

canic ash." (12).

" Common mortar is made with fat

lime, and clean, sharp sands in the pro-

portions, usually, of 1 to J by volume/'

(13).

stone belongs to the Niagara formation,
and according to Mr. Sjostedt of the Lake
Superior Power Company, posse
i iposition given below. Analyses of

other limestones used at Sault Ste.

Marie, Out., were also kindly furnished

by Mr. Sjostedt. These are from quar-

ries in Michigan, at Petoskey mid Trout

Insoluble ...

Uumma
Cul. < larbonate. .

i adetermined .

.

Dolomite.

(Cockburn 1.

1
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" The stone we have been using in our
blast furnace for several years is a
dolomite, which is obtained from the

mountain about five miles south of the

city. An average analysis of this stone,

for a considerable period, is:

Per cent.

Silica 75

Alumina and ferric oxide 1.00

Lime 30.24

Magnesia 20.18
Phosphorus 021

Sulphur 050

"In our steel works we use calcium

carbonate for desulphurizing and remov-
ing the phosphorus from the steel in the

open hearth process. This has an aver-

age analysis as follows:

Per cent.

Silica 2.00

Alumina and ferric oxide ... 1 . 10

Lime 51.00

Magnesia 1 . 10

Phosphorus 015

Sulphur 05

" This calcite stone comes from the

vicinity of Port Colborne, on Lake Erie,

the nearest point to Hamilton at which
calcite stone is found, all the limestone

of our mountain being dolomite, with

silica running from one-quarter of one
per cent, up to six or eight. If the silica

runs above three per cent, it hardly pays
to use it here.

" It is generally conceded by blast fur-

nace men that dolomite stone takes more
fuel than calcite when used in a blast

furnace, and calcite is generally supposed

to be more efficient in the removal of

sulphur. When smelting lean ores re-

quiring a large amount of flux (i.e.,

where the proportion of ore to stone is

lower than 3 to 1), the slag is liable to

be dark and spongy, and difficult to han-

dle when dolomite is used. On the other

hand, it is claimed for dolomite that it

prevents sticking and hanging in a fur-

nace, and causes the stock to descend

more easily.

"We have had samples of stone from
a quarry at St. Mary's, which shows the

stone there to be a calcite of about the

same purity as that from Port Colborne.

I suppose you have often seen this Port
Colborne stone, as it contains a great

amount of the fossil coral Columnaria
alveolata, and these parts of the stone

are usually highly impregnated with
oil."

Analyses of the stone used in the blast

furnaces at Midland and Deseronto will

be found in the sections devoted to

Simcoe and Addington counties respect-

ively. The Port Colborne and St. Mary's

limestones are described under the head-
ing of Welland and Perth counties re-

spectively. The stone which Mr. Fox
says is used in the Hamilton blast fur-

nace is quarried in Wentworth county.

Soda Manufacture

At the works of the Canadian Electro-

Chemical Company, Sault Ste. Marie,
caustic soda and bleaching powder have
been produced during the last two years.

The raw materials used are lime and
common salt.

Whiting and Whitewash

Pure chalk is the material most com-
monly used for whiting, but certain var-

ieties of marl have been substituted.

Lime, mixed with water to the proper
consistency, plays the part of paint in

white-washing. It tends to preserve

wood and acts as a disinfectant.

Cements

Cement materials, or those sub-

stances which, unlike ordinary lime, are

used in forming mortars that harden
under water, fall naturally into three

classes:— (1) Hydraulic lime, (2) hy-

draulic or natural rock cement, (3)

Portland cement. To these can be add-

ed pozzuolana, a name which is used

for mixtures of ground blast furnace

slag and slaked lime. The name poz-

zuolana was originally applied to a

tufaceous rock in Italy.

Hydraulic properties increase in

quick-lime with the increase in the per-

centage of the clayey constituents.

When these reach 8 or 10 per cent,

hydraulicity begins to be developed. If

18 or 20 per cent, of these aluminous
impurities are present the product,

after burning, has to be ground fine

before it will set.

All these cements owe their hydrau-

licity to the formation, while burning,

of silicates and aluminates of lime and
magnesia, which, together with calcic-

hydrate, gradually crystallize and hard-

en when exposed to water.

Hydraulic limes are made by burning

limestones which contain about 20 per

cent, of impurities, chiefly aluminium
silicate. Fat limes are rendered hy-

draulic by the addition, as stated above,

of certain rocks as pozzuolana and

stracs or slag, burned clay and other

materials, which contain silica and
alumina in the proper state of com-

bination.
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Natural Rock Cerrent
Certain argillaceous limestones when

burned possess the property of harden-

ing under water, and are known as

hydraulic limestones. One of the chief

localities in the United States where
such limestones occur is Rosendale. N.

Y. Natural rock cement has been pro-

duced in large quantities here, and
cements of this class are commonly
known as Rosendale.

In Ontario limestones suitable for the

production of natural rock cement are

known to occur in several localities.

The rock has been worked for many
years at Thorold and at Nepean.

"In the Chazy formation, a bed ot

grey argillaceous magnesian limestone

occurs a few feet above a blackish-

brown band, which is marked by the

shells of Leperditia. This magnesian
layer, which weathers of a yellowish

color, has a conehoidal fracture, and
holds small geodes of calc-spar, may be

traced by its mineral characters, and by
the underlying fossiliferous bed, from
Hawkesbury as far westward as Allu-

mette Island. At .Nepean. on the shore
of the Ottawa, it has a thickness of 6

feet, and has for many years been quar
ried for the manufacture of a hydraulic

cement A specimen of the cement
(produced from the rock at this place),

gave to Delesse, lime 39.70, magnesia
9.58, soluble alumina and oxide of iron

19.74, insoluble argillaceous residue

30.98 : 10000.
'"

It is probable
that this bed may yield a similar
cement in other parts of its distribu-

tion. . . In the township of Lougborough,
on the 1st lot of the 18th range, are
beds which resemble that of the Chazy
just described, and have been found to

yield a hydraulic lime. A similar bed.

3 feet in thickness, occurs in the ditch
around the fort at Kingston, and has
been used as a cement
"In the Niagara formation near Thor-

old. a band of dark grey argillaceous
limestone. 8 feet in thickness, yields an
excellent cement. Its color after calcin-

ation is yellow. A specimen examined
by Delesse contained 3.37 per cent, of

moisture, without any carbonic acid.

Its farther analysis pave lime 53.35,

magnesia 2.20, silica 29.88. alumina and
oxyd of iron 12.70. sulphate of lime,

1.58 : 99.91. This cement wan
found to set in 10 to 15 minutes, with
disengagement of heat. A portion plac-

ed in water 10 minutes after mixing
became as solid as another portion
which had set in the air, and was only
immersed at the end of two hours
This cement has been largely used in

the construction of many public works,
and was employed in building the piers

of the Victoria bridge This layer of
water lime does not appear to be con-

tinuous throughout the -Niagara forma-
tion. At Limehouse, in Esquesimr,
there is a band of 9 feet, which is

wrought to a considerable extent, and
yields a good hydraulic lime. At Rock-
wood also a band of limestone three and
a half feet thick, associated with a
layer of chert, is said to yield a water-
lime. The last two localities are in the
Niagara formation, but are not sup-
posed to be the equivalents of the Thor-
old stone." (14)
The Onondaga formation contains

beds of argillaceous dolomites, associat-

ed with the gypsum deposits, which
yield a hydraulic cement. "Analyses of
this dolomite from Oneida and Paris are
piven below. The calcined rock from
Oneida gave to Delesse. lime 30.''.;.

magnesia 26 74. r*lay 86 •">">
:

100.00. It heats very slightly when
mixed with water, and yields a cement
of good quality. The calcined material
from Paris contained lime 53.82, mag-
nesia 35.93, clay 10.25. A specimen
from this formation, on the 14th lot of
the 2nd range of Brantford. yielded a
cement which hardened under water in

the course of five minutes. Similar
beds are found at Point Douglas on
Lake Huron; and it is probable that
the materials fit for the manufacture of
water-cement may be found almost
everywhere alonsr the outcrop of the
Onondaga formation." (15)
The manufacture of natural rock

cement at Napanee Mills is referred to
in later pages, under the section de-

voted to Addington county.
Analyses of limestones used in the

manufacture of natural ' rock cement
in Ontario and at a few important
foreign localities are given in the fol-

lowing table :

(14) G.S.C.. 1S03. p. 806.
(15) Ibid, p. 807.

—
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1. Nepean. 2. Oneida. 3. Paris. 4.

John Brown's quarry, Thorold. 5. Alex.

Manning's quarry, Thorold. 6. Kos-
endale, N.Y. 7. Akron, JSI.Y. 8. Mil-

waukee, Wis. 9. Coplay, Penn.

The quarries from which the rock
used in the manufacture of natural rock
cement is obtained at Thorold, Queens-
ton, and Limehouse are described on
pages 108-109 of the First Keport of

this Bureau.

It will be seen that the limestones
from which natural rock cements are
made are variable in composition.. Un-
like Portland cement, many of these ce-

ments, practically 90 per cent, in Am-
erica, carry a comparatively high pro-
portion of magnesia. Those containing
little or no magnesia, if the percentage
of argillaceous material be right, set more
quickly, and are said to be the stronger
cements. Such calcareous cements, in

Europe, are known as Roman cements.

The kilns used in burning natural rock
cement are similar to those used in
burning ordinary lime. Care must be
taken not to heat the cement to too
high a temperature and thus bring about
sintering. After burning the material
is ground to a fine powder and sifted.

'• The natural rock cement industry
has been materially interfered with dur-
ing late years by Portland cement.
When the demand (for Portland ce-

ment) is completely supplied by Ameri-
can manufacturers, wTe shall have works
in this country producing 2,000 barrels
per day more than in Germany, and the
same result will be reached here as in
Germany, namely, the complete replace-
ment of the common natural cement
rock cements by artificial Portland." (16)

Portland Cement

A very rapid growth has been wit-
nessed in the Portland cement industry
in North America during the last 15
years. Judging from the prices at which
cement is being sold at the present time,
and from the general state of the indus-
try, the output on this continent about
equals the consumption. A few years
ago prejudices existed against the use
of domestic cement, and much of the
supply was obtained from Europe. It
has now been thoroughly proved that
American cements are not inferior to
any of the brands produced abroad. In
some respects the industry has reached
a higher state of development on this
continent than elsewhere.
Portland cement was invented in Eng-

land, receiving its name from its sup-
posed resemblance to Portland stone.
In general, this cement acts like ordinary
natural rock cement, but being of a

(1<\) S. B. Newberry, Brickbuilder. 1897,
p. 108.

more definite chemical composition, it

possesses superior physical properties, and
is used for all the more important struc-
tural purposes. In Germany, as already
stated, natural cement has practically
been entirely replaced by Portland.

Portland cement is made from a mix-
ture of clay and carbonate of lime. In
this Province all the plants which have
been in operation up to the present
time use marl as their source of carbon-
ate of lime. It is claimed that
a saving in the cost of manufac-
ture can be made by substituting solid

limestone for marl, as is done in the
great majority of the plants in New
I'ork State and elsewhere. It should
be remembered, however, that many of

these limestone are argillaceous, and
thus do not require the addition of clay
to the cement mixture, a small percent-
age of pure limestone being added to
bring the mixture up to the right chemi-
cal composition. One or two plants which
are to use limestone in place of marl
are under construction in Ontario, as
is also the plant at Hull, Que. The
limestone to be used by these plants
belongs to the Trenton group and is not
argillaceous.

In Europe, where the cement industry
has reached great proportions, chalk
of suitable chemical composition is found
in many places. By using it the cost of

manufacture should be less than if either

marl or limestone is employed.

Magnesia, in proportion above say
4 per cent, in the manufactured material,

is carefully avoided in the production
of cement. Although much attention
has been paid to the subject, compara-
tively little is yet known as to the ex-

act effects which magnesia has on ce-

ment.

The reader who desires details con-

cerning the methods of manufacturing
and character of Portland cement, as
well as the means employed to test its

quality, is referred to the numerous
treatises on the subject which have been
published during late years. It will suf-

fice to state here that in the older pro-

cesses of manufacture the materials were
usually dried, ground together, and then
moistened and moulded into bricks.

These bricks were then calcined or burn-
ed to clinker, after which they were
ground to a fine powder, which repre-

sents the cement as it comes into the
market. Of late years the rotary kiln

has replaced the older form. The ma-
terials, after being suitably ground and
mixed, pass into a large inclined revolv-

ing tube. The materials entering at the
upper end are subjected to a tempera-
ture high enough to produce clinker be-

fore, in their gradual passage through
the tube, they emerge at the lower end.

This clinker is then ground to a fine

powder.
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An'ancient " set." kiln for burning field boulders; LOfeel high, Inside measurement

Lime kilns at Limehouse, showiug double fire-door and forced-draught pipes. Halton .County.
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In the Twelfth Report of the Bureau
of Mines a short account of the

cement plants which were in operation

in the Province in 1902 is given. The
following extracts are taken from it :

Cement Making in Ontario.

"Ihu manuiactura of Portland cement
in Ontario had its origin at Marlbank
in the county of Hastings and at Shal-

low lake in the county of Grey, at
nearly the same time about twelve
years ago. The present centre of the

industry is in the county of Grey, where
six out of the nine producing plants are
situated. A brief description of these

and the other factories in the Province,

and some account of the new establish-

ments which appear likely to be manu-
facturing cement shortly, may be found
of interest.

"The works of the Hanover Portland
Cement Company, Limited, are situated

at Hanover, Grey county. Its marl beds
are u mile and a half distant, and its

clay deposits close to the works. The
plant consists of a brick factory, and
brick and cement warehouses, and in-

cludes drying darres, wash mills,

ball and tube mills, slurry grind-

ing and pumping machinery, automatic
carriers, etc. The kilns at present in

re live Bachelor set kilns and one
Schneider continuous kiln. The capacity
of the plant is 150 barrels per day, but
tne company nas recently ottered tor

sale $180,000 worth of 7 per cent, cumu-
lative preferred stock—the total author-
ized capital being $500,000—with the
proceeds of which it is proposed to in-

crease the capacity to 650 barrels per
day, construct a railway to the marl de-

posits, develop a water privilege on the
Saugeen river for power purposes, and
make other improvements. The com-
pany's brand of cement is the "Saugeen.'
A siding connects the factory with the
Grand Trunk Railway. D. Knechtel is

president and J. S. Knechtel managing
director.

"The Lakelield Portland Cement Com-
pany, Limited, began the construction of
their plant at Lakefield in the county
of Peterborough in 1900, and were manu-
facturing cement early in 1902. The
works are situated on the Trent canal
and were planned with a view of util-

izing an all-water route for the trans-
portation of cement to Montreal and
lower ports. The whole of the machin-
ery is operated by electric power derived
from the Trent canal, which affords a
large economy in fuel for power pur-
poses. The completion of the canal
would, it is estimated, enable the com-
pany to reduce its coal bill for cement
burning to the extent of $15,000 per an-

num. Three kilns only were installed
last year, but three more are now being
added, which will give the plant a capa-
city oi about 2UU,0Uu barrels per annum.
The company's brand is "Monarch," and
it has taken well in the market. J. M.
Kilbourn is president of the company,
F. A. Kilbourn, secretary-treasurer, and
A. S. Butchart, superintendent.

'•Manufacturing was begun at the Sun
Portland Cement Company's works at
Owen Sound in October of last year, the
output up to 31st December being about
8,000 barrels. The site of the plant con-

sists of about 4y2 acres of land, lying
between the bay at Owen Sound and the
Grand Trunk Railway, with which line

the works are connected by switches, and
there is ample dock room for unloading
and storing coal as well as for shipping
cement. The manufacture is by the dry
.-otary kiln system. The buildings were
erected with the view of producing 600
barrels of cement per day, but machin-
ery for one-half this output only was
installed. Additional facilities are being
added to bring the capacity up to 500

barrels per day. The marl bed is at Mc-
Xab lake in the township of Keppel,

about 2*/, miles from Shallow lake,

where the company's railway connects

with the Grand Trunk system. The
marl is loaded on ordinary cars by
means of a steam derrick, which will lift

from the bed and place on the cars about
700 tons per day. These cars are hauled

by the company's locomotive to the

Grand Trunk at" Shallow lake and thence

to the mills by special G.T.R. trains.

The clay beds are in the village of

Brookholm, about three-quarters of a
mile from the factory, to which it is

at present delivered by team. Mr. James
A. Cline is secretary and general mana-
ger of the company.

"The Owen Sound Portland Cement
Company, Limited, has its works along-

side of the marl deposit at Shallow lake

on the Grand Trunk railway. The wet
process of manufacture is employed. The
power, mixing and grinding capacity of

the plant is equal to 1,000 barrels per

day, but the kilns now in use cannot put
through more than 525 barrels. Rotary
kilns are being added to place the burn-

ing facilities on a level with the rest of

the plant. Mr. R. P. Butchart is mana-
ger of the company.

"Mr. M. Kennedy is president, and Mr.

J. W. Maitland, secretary-treasurer, of

the Imperial Cement Company of Owen
Sound, which has an authorized capital

of $250,000. The works aTe situated at

Owen Sound, and have a capacity of 300

barrels per day. The process used until

last year was the dry system, but was
changed to the "semi-wet." drying being

done in rotary dryprs. and burning in

•1 M.
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stationary Alborg kilns. Marl is pro-

cured from Williams lake, about four-

teen miles from Owen Sound on the

Canadian Pacific railway, and clay close

to the works. The company's product is

branded as " Imperial," and: is marketed
mainly in Ontario and Manitoba.

"Another plant at Owen Sound is that
of the Grey & Bruce Cement Company,
Limited, which began making cement in

1902. The capacity is about 300 barrels

daily.

•'The Canadian Portland Cement Com-
pany, Limited, whose head offices are at
Deseronto, operates two factories, one at
Marlbank and the other at Strathcona.
In 1902 the capacity of the former was
600 barrels per day, but in the autumn
the installation of additional kilns and
machinery was begun to increase the
capacity to 1,200 barrels per day, and
the work will now shortly be completed.

The raw materials are marl, of which
there are large deposits at Dry and
White lakes, and blue clay. In mixing
the wet process is employed; in burning
rotary kilns are used, and grinding the
clinker is done in ball and tube mills.

At the Strathcona plant, the capacity

of which is 300 barrels per day, mixing
is carried on by the wet process, burning
by continuous shaft kilns, and grinding

by ball and tube mills. This company's
brand is the " Star," which is favorably
known.

"The plant of the National Portland
Cement Company, Limited, which began
producing cement since the beginning of

the present year, is situated at Durham,
in the county of Grey. The marl beds
are at Wilder's lake, some miles away,
where the marl is raised by a steam
dredge and placed in hopper cars on a
line of railway connecting with the

works. The rotary kiln system is em-
ployed, and the works have a capacity

of 1,000 barrels per day.

"The factories mentioned in the fore-

going paragraphs comprise all those
which have been completed and are at

the present time actually producing ce-

ment, but there are two or three more
which are now in process of construc-

tion.

"Among these is the plant of the Haven
Lake Portland Cement Company, Limit-

ed, which was incorporated in 1902, and
the directors of which are: Hon. Geo.
McHugh, Lindsay; J. i±. Carnegie,

M.P.P., Coboconk; John Lucas, Toronto;
Thomas Christie, Toronto; Duncan Rob-
ertson, Toronto; W. Sargeant, Barrie;
'JLhos. McLaughlin, Toronto. The last

named is also secretary-treasurer, with
offices at 16 King street west, Toronto.
Raven lake is a sheet of water about 354

acres in extent, lying alongside the Co-

2a M.

boconk branch of the Grand Trunk rail-

way, about iy2 miles from Victoria Road
station. The water is about one foot
deep, and underlying it is a body of marl
said to be from 10 to 20 feet in depth.

The buildings which are now being
erected will stand between the railway
track and the lake. Four rotary kilns

are to be installed at the outset, each 60

feet long, with a drying extension 40

feet in length, making a kiln practically

100 feet long. The output of these four

kilns is expected to be 700 barrels every
24 hours. Provision is being made for

an easy enlargement of the plant by in-

stalling additional kilns. The work is

being done under the supervision of Mr.
R. F. Wentz, of Nazareth, Pennsylvania,

who has had long experience in erecting

cement factories. The buildings are to

be fire-proof and of steel-frame construc-

tion. All machinery is to be operated by
electric power generated at Elliott's

Falls on the Gull river, some twelve
miles away. Special features claimed for

this undertaking are water power with
dams already built, and proximity of

marl supply and factory to the railway,

thus obviating the expense of construct-

ing and operating branch lines.

"The Ontario Portland Cement Com-
pany, Limited, is building a cement
plant at Blue lake in the township of

South Dumfries, where, and in the

marshes surrounding the lake, there is

a large deposit of marl. A siding from
the Grand Trunk railway will run to

the stock-house door, while the works
themselves are within 75 feet of the marl
bed. Clay underlies the marl. Manufac-
turing will be by the wet process; rotary

kilns 70 feet long will be used for burn-

ing. The buildings are of brick with
steel and iron roofs, and are being erect-

ed of size sufficient to allow of additional

machinery being put in if required. At
the outset the output will be about 500

barrels per day. The company, whose
head office is at Brantford, has an au-

thorized capital of $450,000. The officers

are E. L. Goold, president; W. S. Wisner,

vice-president; W. C. Elliott, managing
director, and E. D. Taylor, secretary-

treasurer.

"Hitherto all the Portland cement pro-

duced in Ontario has been made with

shell marl as the ingredient^ supplying

the necessary carbonate of lime. It is

contended by some that where solid

limestone can be obtained of the required

chemical composition, it can be substi-

tuted for marl with advantage in econ-

omy of manfacture. The marl as it is

raised from the beds of shallow lakes,

where it is usually found, contains a

great deal of water, which must be got

rid of in the process of manufacture, and
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which, adds to its weight and consequent-
ly to the expense of handling. Solid

limestone on the other hand carries less

moisture, and the crushing to which it

requires to be subjected can be per-

formed at less cost than is required for

expelling the water from the marl.

"The Belleville Portland Cement Com-
pany has been organized to manufacture
Portland cement from limestone and
clay, by what is known as the dry rock
process. Roughly speaking, thi3 means
the crushing of the limestone in large
gyratory crushers, after which the clay
is mixed with the rock in the proper
proportions. The material then passes
through the rock dryers, and the small
amount of moisture "driven off. It then
passes to the rock pulverizing rooms,
where it is reduced in Griffin mills to the
fineness of flour. From this room it goes
to the kilns to be dried or burned, issu-

ing as clinker, which is then ground or
pulverized to the proper degree of fine-

ness for finished cement. " The com-
pany'-; rock deposit is said to be of fine

quality and to contain a very large quan-
tity of raw material. It is entirely bare
of covering. The clay beds lie close by,
and the railway connecting the works
with the Grand Trunk runs directly

through them, so that the cost of hauling
will be small. The equipment of the mill

will be of the most modern type. Grind-
ing machinery will be operated by direct

connected engines, and the outlying por-

tions of the plant by electricity. The
buildings will be of stone with expanded
metal and concrete roofs.

"The situation of the works will be on
the Bay of Quinte, on lot 18 in the
broken front concession of the township
of Thurlow, within four miles of the city

of Belleville, where the company will

have two docks, each with fourteen feet

of water, thus enabling the regular river

and lake boats to load. One dock will

be used for unloading coal from Oswego,
and the other for the shipping of finished

cement. The plant is to have ten rotary
kilns, each being rated at 250 barrels per
day of twenty-four hours, thus giving

a daily output of 2,500 barrels. Lime-
stone for making the cement will be
taken from lots 16, 17, 18 and 19 of the

broken front concession, Thurlow town-
ship, and clay from lot 14 in the first

concession, about two miles from the
works. The following analyses furnished

by the company's engineer. Mr. C. B.

English, show the composition of the
limestone and clay:

Constituent.

Silica
Alumina
Ferric oxide
Lime
Magnesia

Clay.

61.70
16.60
5.20
-

2.30
3

0.54

"The Colonial Portland Cement Com-
pany, Limited, has been formed with a
capital of $800,000. of which $300,000 is

7 per cent, preferred and $500,000 com-
mon stock, to erect a 1.000-barrel mill

on Colpoy's bay, near Wiarton. in the
county of Grey.' Mr. Elbert L. Buell, of

Detroit, Mich., is president, and Mr. Da-
vid A. Wright, Wiarton, is secretary.

The beds of marl and clay are situated

in the township of Keppel, close to the

site of the proposed works."
Since the foregoing was written, the

plants of the Raven Lake and Ontario

Portland Cement companies have been
completed, and are now (190-4) turning

out cement.

Origin and Nature of Limestones

Most rocks are mixtures of two or
more minerals. Thus one of the best
known rocks, granite, consists normally
of a mixture of grains of quartz and
feldspar together with mica or horn-
blende. The grains of these minerals
can usually be distinguished by the un-
aided eye. A few rocks are glass-like in

character, and cannot be considered as

mixtures. Two or three rocks, while

made up of grains, contain only one es-

sential mineral, although others are us-

ually present as accidental or accessory

constituents. Limestone is one of these.

It contains as an essential mineral cal-

cite only. This mineral is composed of

calcium carbonate, whose chemical for-

mula is CaC< >.. The calcium oxide, (
'a< >.

commonly known as lime, makes up 50

per cent, of this compound, and the car-

bon dioxide or carbonic acid gas, CO,,

44 per cent. Most persons who have lit-

tle chemical knowledge and are not fa-

miliar with the characteristics of other
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rocks, are acquainted with some of the
reactions of limestone. It is known that
if this rock is strongly heated a product
is derived which has properties quite
different from the rock itself. And few
there are who have not noticed that
when a fragment of the pure rock is

dropped into an acid solution, or when
acid is applied to .the surface of the

rock, a gas is given off, or the specimen
is said to effervesce—in the language of

the prospector, the rock is said to

'"burn." It is well to remember, however,
that this effeverescence is not a sure
sign that the sample being tested is cal-

cite or limestone, as other carbonates
act in a like manner when similarly

treated. It also should be borne in

mind that certain magnesian limestones
effervesce only in hot acid.

In the weathering or decaying of

rocks by atmospheric agencies the lime
contained in them goes into solution. It

finally becomes a carbonate, and may
be precipitated or deposited directly, or
it may be taken up by animals. It is

from the shells or hard parts of such
animals that most limestone deposits
have been formed, the shells at the
death of the animals falling to the bot-
tom of the bodies of water, lakes or
seas, in which they lived. Through pres-
sure and solution these shells are broken
up, and many limestones which at one
time were built up of the calcareous shells
of animals now give little evidence of
containing organic remains. It would
seem, however, that some of the oldest,
or crystalline limestones, had been
formed by the direct precipitation of
lime from solution without the interven-
tion of life, unless we are to assert, more
strongly than the direct evidence war-
rants, that life existed on the earth at
the time the oldest of the sedimentary
or fragmental rocks were laid down.

There are many varieties of limestone,
depending on physical constitution and
chemical composition. Instead of being
composed of pure calcium carbonate, a
limestone may have some of the calcium
oxide replaced by magnesium oxide,
which is a compound that plays a part
similar to that of lime in nature. Lime-
stones carrying a comparatively high
percentage of magnesia are called dolo-
mites. The characteristics and uses of
these are described on other pages of
this report. By the replacement of all

the lime by magnesia the rocks pass into
magnesite, which theoretically is the
pure carbonate of magnesia.

Limestones may contain more or les3

clay, in which case the term argillaceous
is applied to them. The peculiar prop-
erties possessed by limestones of this

class are referred to under the section
devoted to cement.

In form and structure limestones pre-

sent as great a variety as they do in

chemical composition. Usually they oc-

cur in solid beds or layers. In chailc, an
important economic variety, the grains
are loosely held together, while marl or

bog lime occurs in a loose, earthy form.

Solid limestones vary in grain from
very fine, e.g., lithographic stone, to
coarse. Those which have been sub-

jected to heat and pressure, or what is

called in a general way metamorphic
agencies, become more compact and
brighter in appearance. They are then
known as crystalline limestones. Vari-
eties of these, which take a good polish

and can be used for ornamental pur-

poses, are called marble. Crystalline

limestone is characteristic of our older

or pre-Cambrian series, which occupy
parts of the more broken and agricul-

turally less productive areas of eastern
Ontario. They are less abundant in the

more northern and western parts of the
Province.

The limestones of the Province are
widely distributed. They exhibit great
variety in character and in age, being

found associated with rocks of all ages,

from the oldest crystallized representa-

tives to the marls which are now in

process of formation in our lakes and
ponds.

Crystalline Limestones

Among the much disturbed and highly

crystallized rocks of what is known as
the Archaean or pre-Cambrian . forma-
tions—those rocks which occupy the
greater part of the surface of our more
rugged regions—limestone is frequently

found. It is in these cases crystalline,

and commonly oecurs in beds or layers

which incline at an angle of considerable

size from the horizontal. These lime-

stones appear to have at one time form-

ed a layer or covering, sometimes of con-

siderable thickness, over the underlying

rocks, and owing to disturbances pro-

duced by tire shrinkage of the earth's

crust they have been folded and squeez-

ed. The upper parts of many of these

folds have been worn away by agencies

of decay; so that now in walking over

a rock surface one often finds what ap-

pear to be several distinct bands of

limestone separated by rocks of various

kinds. These bands have at times been
mistaken for several distinct beds. In

the Grenville series, so named from the

locality in Quebec where these rocks

wer first studied, limestone is abundant.

This series belongs to our oldest system,
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or what is known as the Laurentian.
These rocks occupy a large territory
in this Province, particularly in the east-

ern portion, in the counties of Hastings,
Frontenac, Lanark and others. In the
region lying north and west of lakes
Huron and Superior crystalline lime-

stone occurs more sparingly than farther
to the southeast, and is associated with
a system of rocks, later in age than the
Laurentian, which are known as the
Huronian.

Crystalline limestones are adapted to

uses to which the ordinary unmetamor-
phosed rocks are put. Some varieties

make handsome building stones. Others
are burned, as at the town of Renfrew,
for lime. Frequently, however, these
rocks are too impure to be thus used
on account of the association of numer-
our minerals with them. Interesting
and beautiful crystals of various kinds
are often found in limestones as a ma-
trix. These rocks are at times verita-

ble storehouses, and are much sought
after by mineral collectors. The crystals

are usually easily separated, owincr to
the softness of the rock mass or to the
fact that the limestone is easily dissolved
by aei'ls. while the crystals may be un-
affected by it. The following is a par-
tial li=t of minerals which occur in the
crystalline limestones of the Province:
Amphibolo. apatite, calcite. chlorite,

chondrodite. corundum, dolomite, felds-

par, jrnlena. garnet, graphite, mica,
molybdenite, pyrite. pyroxene, quartz,
scapolite. serpentine, sphalerite, spi-

nel, talc, titanite. vesovianite, zir
con. Some of these minerals occur
in lar<re quantities either in

<->r closely associated with lime-

stones. Amon? these we have in

Ontario deposits of actinolite. apatite,
galena, graphite, phlogophite mica, spha-
lerite and talc, which have been mined
with success. In India the gem varieties

of corundum, sapphire and ruby, oc-

cur in crystalline limestone. Some On-
tario localities are noted for large and
perfect crystals of other minerals in the
above list. Serpentinous limestones at
times take a good polish, and make beau-
tiful decorative material. Many of the
magnetite deposits of the eastern part
of the Province have one or both walls
of crystalline limestone.

The rock for which crystalline lime-

stone is most apt to be mistaken is

quartzite, such as occurs in the La Cloche
hills on the north shore of lake Huron.
These rocks can, however, be distin-

guished from each other by simple tests.

Limestone is easily scratched by the
knife, while quartzite is not. The latter

rock does not effervesce in acids.

''The bluish-gray limestones, which
have been mentioned as yielding good

building materials in the upper forma-
tion, are the source of the greater part
of the quicklime used on tlie Ottawa,

tei for mortar, for potash making,
or for agricultural purposes, and it

does not seem to be universally known
among the settlers that there arc
other beds capable of yielding
Persons residing in the immediate vicin-

ity of the white crystalline Limestones
have been known to send to the fossili-

ferous beds the distance of nine and ten
miles, for years in succession, for their
supply, without being aware that they
might Battery themselves at home. In
collecting information in respect to the
geographical distribution of the rocks,

it was often found in white limestone
districts that a settler would be ac-

quainted with every small accidental
patch of the blue limestone to be met
with in the woods for some distance, while
it had never occurred to him that there
was anything worthy of remark in the
crystalline rocks on his own ground;
and one respectable farmer, who had
given me useful information in regard
to the run of the upper calcareous rocks,

and regretted he had no limestone on his

own lot, saying he would willingly re-

ward any one who would discover it for

him, would scarcely believe me in ear-

nest when a bed of the white crystalline

variety, which was in sight, was pointed

out to him for limestone." (17)

Palaeozoic Limestones

In addition to the crystalline lime-

stones which are found among the older

and much disturbed Archaean rocks.

there is in the Province another group
of limestones which are of great econ-

omic importance. They are found among
what are known as the Palaeozoic for-

mations. The term calseozoic means
•• ancient life," and is applied to

these rocks on account of the fact that

they contain the oldest fossils or remains

of "animals and plants of any of our

rocks. Among the Archaean, which liter-

ally means "old," no remains of this kind

have been found. If they ever

were present in these rocks,

there would have been little

chance of their being preserved,

owin^r to the great heat and pressure to

which the Arcasean formations have
been subjected.
The Palaeozoic rocks in Ontario arc

sub-divided into three great groups, a

lower and older, the Cambrian, a middle,

Silurian, and an upper, the Devonian.

These groups can be thus distinguished

in the field.

The Cambrian and Silurian groups

were first studied in a part of

Wales, and the names are de:

(IT) G. S. C. 1845-6, pp. 92-93.



22 Bureau of Mines No. 5 : Part II

from 8Ub-division3 of that ancient king-

dom. The other group gets its name
from Devonshire. It may also be stated

for the benefit of the general reader that

these groups are commonly known as

systems. The Cambrian, Silurian and

Devonian are again sub-divided into

what are known as formations. While
the systems contain rocks of various

kinds—sandstones, shales and limestones

—the formations are more in the nature

of units. Thus one formation is com-

posed essentially of beds or layers of

limestone, while another may be made

up chiefly of shale or of sand-
stones. The names given to the

Palaeozoic formations in the Province
have been derived, with one of two ex-

ceptions, e.g., Guelph, from localitii'3 in

New York State, where these rocks were
first studied and described, most of thi

formations of that State stretcaing

across into Ontario,

The following table gives the subdi-
visions, in ascending order from the
oldest to the youngest, which are usual-
ly made in the rocks of the Province :

PALEOZOIC .

Recent Marls, clay, etc.

and
Glacial Boulder clay, etc.

(Portage-Chemung

KKus
Oriskany

(Lower Helderberg
Onondaga

Saurian J gjgP*

Clinton
VMedina

Cambro-Silurian

I Cambrian ..

Huronian ..

Laurentian

.

I'

Hudson River
TJtica
Trenton

-, Bird's Eye and Black River
Chazy
Calciferous

V.Potsdam

Animikie, etc.

f Upper Huronian
\ Lower Huronian

Grenville, etc.

Several of the Palaeozoic formations
are important as sources of limestone
and lime. The Chazy, Bird's Eye and
Black River and Trenton afford lime-

stone which is usually pretty pure cal-

cium carbonate. The Corniferous forma-
tion yields a similarly pure lime. The Cal-

ciferous, Niagara, Guelph and Onondaga
yield magnesian limestones. Some beds
of the Hamilton are pure limestone.

The Palaeozoic limestones of Ontario
may be grouped according to their geo-

graphical distribution as follows : Lower
Ottawa—Cambrian and Silurian; Lake
Ontario and Georgian Bay—Silurian ;

Lakes Erie and Huron—Devonian ;

James Bay slope—Silurian and Devon-
ian. Small detached areas or outliers

are found at numerous points over the

Archaean, e.g., in the northern parts of

some of the eastern counties and on
islands in lake Nipissing; important ex-

posures of Niagara limestone are to be

seen at the head of lake Temiskaming.
The accompanying sketch map shows

the chief geological divisions in the

older portions of Ontario, where the

outcropping rocks are in large part

limestones of varying age and composi-

tion.

Lower Ottawa Area

This Palaeozoic area is bounded on
west by a line which runs roughly from
Brockville to the vicinity of the town
of Perth, and thence to the Ottawa riv-

«r, a little north of the mouth of the

Madawaska river; its other boundaries
are the Ottawa and St. Lawrence riv-

ers. Detailed descriptions of the rock
outcrops in this area are to be found
in recent reports of Dr. K. W. Ells of

the Geological Survey Department.

The limestone formations occurring

here are the Calciferous. Chazy, Bird's

Eye and Black River, and Trenton. The
first mentioned is found in the counties

of Leeds, Grenville, Lanark, Carleton and
Russell. It consists chiefly of dolomitic

and sandy limestones—frequently spoken

of as "bastard" limestones.

L. Ontario—Georgian Bay Area

This Palaeozoic area is separated
from that of the lower Ottawa by the

Archaean belt, which crosses the St.

Lawrence river between Brockville and
Kingston, and extends southward into

the Adirondack region.





24 Bureau of Mines No. 5 : Part II

The Silurian strata, or beds, in this

area show a slight dip towards the
southwest. Hence in travelling over the
land surface from the eastern to the
western end of lake Ontario, we pass
from the older to the newer formations.
Outcrops of the Calciferous and (Jhazy
have not been definitely observed in this

area.

Kingston is known as the "limestone
city" on account of so many of its pro-

minent buildings being constructed of

limestone, of the Bird's Eye and .Black

River formations, which afford excellent
stone in numerous near-by quarries. The
exposures ot tnese iormations extend
northwestward to the Georgian bay and
Manitoulin island, forming the southern
boundary of the broken Archaean regi-
of southeastern Ontario. .Numerous
quarries, which afford the best of stone
for many structural purposes have been
opened in these formations, e.g., at
Crookston, Longford Mills and else-

where. The rock usually carries a high
percentage of calcium carbonate, and is

thus well adapted for use in Portland
cement, for lime, for the production of
calcium acetate, for beet-root sugar pur-
poses, etc.

The Silurian formations outcrop in the
form of belts which run in a northern or
northwestern direction, the western
boundary of the area being formed by
the Lower Helderberg, which runs from
near the head of Niagara river to the
shore of lake Huron, in the county of
Bruce.

In chemical composition the lime-
stones of the Bird's Eye and Black River
are similar to those of the closely relat-
ed Trenton. The southern part of this

latter belt has its western boundary in

the neighborhood of Newcastle, a few
miles west of Port Hope. On the Geor-
gian bay it outcrops in the territory ly-

ing between Collingwood and the mouth
of the river Severn, along the northern
edge of Manitoulin island and on some
of the smaller islands in the North Chan-
nel

The Trenton, and Bird's Eye and Black
Biver belong to the Lower Silurian, or as
it is sometimes called, the Ordovician.
The limestone-producing formations of

the Upper Silurian are the Clinton,
Niagara, Guelph and Onondaga. They
are characterized, in distinction from
those of the Lower Silurian, by
the presence of a considerable
amount of magnesia. The Clinton
formation, which has a thickness of

80 to 180 feet, is made up in its lower
part essentially of shales of various col-

ors, which are at times more or less

ferruginous, end in ito upper parts chief-

ly of dolomitic limestone. The "cement"
manufactured at Thorold comes from
this formation. The formation is well

developed on Manitoulin island and at
other points farther south. It forms
the base of the escarpment at Hamilton
and elsewhere; is underlaid by the Me-
dina sandstone, and passes above into

the Niagara limestone.

The Niagara formation enters the Pro-
vince from New York state in the coun-
ty of Lincoln, and extends northwest-
ward to Cabot's head on lake Huron and
to the Manitoulin island. At Hamilton
and elsewhere throughout its course it

forms the upper part of the escarpment,
or "mountain," which forms such a strik-

ing feature in the topography.

The strata which are placed at the
uppermost part of the Niagara in the
neighboring States are in this Province
grouped under the name of Guelph, af-

ter the town in the vicinity of which
some of the best outcrops are found.
The maximum thickness of this forma-
tion is about 160 feet. The greatest de-

velopment of the formation is found in

the counties of Grey, Wellington and
Waterloo, but outcrops are found at
various points from the Niagara river
to the shore of lake Huron in the coun-
ty of Bruce. Exposures on the southern
side of Manitoulin island, at the mouth
of South bay, have been provisionally
called Guelph. The limestones of this

formation are for the most part white
or light-colored, and have usually a pe-

culiar semi-crystalline or granular tex-

ture. All of the stone of this formation
is magnesian. It affords excellent build-

ing material in many localities, and
burns to a high-class lime.

The Onondaga formation enters On-
tario from New York state a short dis-

tance above the falls on the Niagara riv-

er, and follows the general outcrop of

the Guelph to the vicinity of the Sau-
geen river on lake Huron. Much of its

surface is covered with recent deposits,

but portions of the counties of Welland,
Haldimand, Brant, Oxford, Waterloo.
Perth and Bruce are underlaid by it, and
in it the gypsum deposits in the vicinity

of the town of Paris and elsewhere oc-

cur. The formation is made up of thin

beds of magnesian limestone of light

gray or yellowish color, together with
greenish calcareo-argillaceous shales.

Some of these shales furnish material
suitable for the manufacture of hydrau-
lic cement. The salt deposits of the Pro-
vince are situated near the base of the

formation.

The Lower Helderberg appears to ex-

tend as a thin band along the western
border of the Onondaga from lake JUrie

to lake Huron. Exposures have been
found only in the townships of Bertie

and Cayuga. It here represents only a

small portion of the New York state

formation of the same name, and con-

sists of thin bedded dolomites, or mag-
nesian limestones, with interstratified
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shales and a brecciated bed, chietiy of

dolomite fragments, at its base; the to-

tal thickness does not exceed fifty feet.

Devonian of L. Erie and Huron

It will be remembered that the lime-

stones of the Lower Silurian and Cam-
brian, with the exception of those of the

l iferous formation, usually contain a

high percentage of calcium carbonate,
with little magnesia, while those of the

Upper Silurian — the Clinton. Niagara,
Guelph and Onondaga — arc charac-
terized by the presence of magnesia in

considerable amount. '1'his difference in

chemical composition is doubtless due to
the character of the sea water in which
the limestone* of the various formations
were laid down. It is reasonable to in-

fer that during Lower Silurian times the

waters of the Palaeozoic sea carried a

comparatively small amount of matter in

solution. As time went on evaporation
took place, and there was a tendency
for the salts of magnesia to be precipi-

tated. Hence we find the calcium of

the Upper Silurian limestones replaced to
a center extent by the closely related

metal magnesium. At the time the On-
ondaga rocks were being formed the
waters of the sea had become s con-
centrated that deposits of gypsum and
even roek salt were precipitated.

During Devonian times the waters ap-
pear to have again become somewhat
like what they were in the Lower Silur-

ian period, owing to the depression of

the land surface or to some other cause,
and the Ontario Devonian limestones,
those of the Corniferous and Hamilton
formations, contain as little magnesia as
those of the Oambro-Silurian period.

The Corniferous formation—from the
Latin, cornu. a horn, so called from the
nodules of hornstone which it frequent-
ly encloses—occupies two large areas, se-

parated by a band of the succeeding
Hamilton formation, in that part of the
Erie and Huron peninsula which lies

southwest of a line running from the
mouth of the Grand river on lake Erie
to the outlet of the Saugeen on lake Hu-
ron. The more eastern of these areas
extends over portions of the counties
of Welland, Haldimand, Norfolk. Brant.
Oxford, Perth. Huron and Bruce. The
shore of lake Erie from the head of the
Niagara river to Port Kowan lies upon
the formation, but in some localities ex-
posures are few on account of deposits
of glacial and recent age. The western
area occupies parts of Essex, Kent and
Lambton counties.

The limestones of this formation
show a considerable variety. In some
localities, e. g.. at the town of Hagers-
ville, they contain nodules of flint or
hornstone, which unfits them for the

manufacture of lime, but makes them
adapted for use as road material. At
St. Mary'-. BeachviHe and Amhemburg
they produce when burned a very pure
lime which is used in the beet sugar
industry and for other purposes. •
building and dimension stone has been
quarried from the outcrops of this for-

mation at numerous points; stone from
the Amherstburg quarry, for instance,
has been used in the construction of

some of the canal locks at Saul-

Marie.

111.' Corniferous is also of interest on
account of its being the storehouse ot

the petroleum of the region.
The Hamilton formation, so named

from the town of Hamilton in New
York state, and not as has sometimes
been erroneously supposed, from the city

of that name in Ontario, succeeds the
Corniferous in ascending order. It con-
sists mainly of soft calcareous sh

associated with which are a few beds
of limestone. It extends across the
counties of Norfolk, Elgin. Kent. .Mid-

dlesex and Lambton and the south part
of Huron. The limestone beds .seldom

outcrop at the surface. Those in the
vicinity of Thedford and Stoney Point,
on lake Union, have been tound to
carry a high percentage of calcium car-

bonate.

The sketch map shows the rela-

tive position of the limestone-bear-
ing formations which have been de-
scribed, as well as those of other char-

actor—Potsdam sandstone, Utica and
Hudson river shales. .Medina sandstone,
and Oriskany sandstone—which come in

at various points in the series from the
base of the Cambrian to the top of the
Ontario Devonian.

Northern Pala ozoic Area

In the imperfectly explored region

north of the height of land and tribut-

ray to James bay. limestone strata of

Upper Silurian and Devonian age are

known to occur. Much of the surface

is low and drift-covered, and outcrops

of solid rock over a large part of the

district are not numerous. Dr. Robert
Bell, who has explored the region, says

"The most northerly section of On-

tario, or that bordering on the lower

part of the AJbany river and James
bay resembles the most southerly por-

tion, or the peninsula between lake

Huron and the lower lakes, in being

underlaid by almost fiat-lying Silurian

and Devonian rocks, while the great in-

termediate tract is occupied by a part

of the great Archaean area which
stretches to the Arctic regions." Out-

crops which appear to belong to the
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Niagara, Guelph and Corniferous forma-

tions have been observed in the area

to the soutli and west of James bay.

These will be referred to again in the

section dealing with counties and dis-

tricts.

In the Archaean region.lying between
the older settled parts of the Province

and the level territory to the north of

the height of land small areas or out-

liers of the Palaeozoic strata have been
discovered, such as that at the head of

lake Temiskaming which has been al-

ready mentioned. These, though of

small size, may. like the one just men-

tioned, be of economic importance in

the future.

From what has been said, it will be

seen that the youngest of the rocks

lying in the region north of the height

of land, with the exception of glacial

and recent deposits, are of Devonian

age. Hence no true coal or coal-bearing

rocks, namely, the Carboniferous, are to

be found there. There is no known
reason, however, why oil-bearing strata,

such as those of southwestern Ontario.

should not be looked for in this northern

Devonian.

Limestones of Recent Age

In a geological sense a rock is a sub-

stance which makes up an important

part of the earth's crust. In form it

may be solid or loose. Hence marl,

or bog lime, as it has recently been

named, can be classified with limestone.

Marls in many cases contain a high
percentage of calcium carbonate, and
thus resemble in chemical composition
some of the older limestones of the
Province, such as those of the Tren-
ton and Corniferous formations.

During recent years marls have been
much sought after for use in the man-
ufacture of Portland cement, on ac-

count of their purity and comparative
freedom from magnesia. Now that the

chemical composition of the older solid

limestones is better known, cement
works have begun to use them, in pref-

erence to marl. It is claimed that it

costs less to grind a solid limestone to

powder and get it into form resembling
dried marl, than it does to extract the
water which forms a high percentage of

the latter. Marls are adapted for use

in many other processes to which solid

limestones are put.

Beds of it are widely distributed

throughout the Province, and occur-

rences will be mentioned under the next
heading.

Marl is formed usually in small bod-

ies of water by the deposition at the
death of small organisms of their

calcareous shells, which organisms
have their habitat in lakes and
ponds, and by the precipita-

tion of calcium carbonate from solution.

While this precipitation may be due to

some extent to inorganic agencies, it is

believed that minute organisms play an
important part in the process.— (Ueol.

Sur. Mich. Vol. VIE, part 3, p 41.)

Limestone Occurrences by Localities

In preceding pages a brief description

has been given of the general distri-

bution of limestones throughout the

Province. We shall now take up the

occurrences by counties and districts.

Mention will be made of important out-

crops and quarries, and analyses of

samples will be given. Although the

writer has visited many outcrops and
collected numerous samples for analysis,

the time at his disposal has been too

limited for him to gain, at first hand,
all the information he could have wish-

ed. Free use has been made of the re-

ports of the Geological Survey and pa-

pers by other workers. The counties

and districts are arranged in alphabeti-

cal order.

It will be found in the following pages

that the description of the limestones

of one county will frequently apply to

those of adjoining counties. Hence in

searching for information on Frontenac

county, for example, it will be well to

look up the descriptions of Leeds, Len-

nox and the other counties which ad-

join it.

Addington and Lennox

Limestones of two ages, Lauren-

tian and Cambro-Silurian, are of

economic importance in these united

counties. The Marlbank marl deposits,

of recent age, which have been used ex-

tensively in the production of Portland

cement, are a short distance beyond the

boundary of the counties, in Hungerford
township, Hastings county. The cement
plant at Strathcona, formerly Napanee
Mills, which is the oldest of the kind

(Portland) in Canada, uses this Hunger-

ford marl.

The southern part of the counties for

a considerable distance north of lake

Ontario, is underlaid by Trenton lime-
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stone, under which we group not only

the Trenton proper, but also the closely

allied Black River and Bird's Eye forma-

tion. The contact between these forma-

tions and the Laurentian area to the

northeastward follows a line which

runs roughly from Frontenac county past

Mud lake to Centreville in Camden, and

thence northward by Tamworth and
Beaver lake to Clare river. "Where
the line between the third and fourth

ranges of Sheffield comes upon Clare

river, there occurs the greatest thick-

ness of the beds observed in one mass
in this part [of the counties.] It pre-

sents a cliff of about 40 feet. . . while

on the same bank of the river, within

seventy yards, the rock is gneiss" (18).

Further ' notes on the distribu-

tion of the Silurian rocks in these

counties are given in the descriptions

of the adjoining counties of Frontenac
and Hastings. The analyses quoted in

these descriptions show the character-

istic chemical composition of the Tren-

ton rocks.

"Further west, Amherst island and the

whole of the peninsula of Prince Edward
county, are apparently entirely occu-

pied by the Trenton formation, which
abounds with fossils everywhere.

"The Black River formation, seen at

Kingston, continues westward along the

shore of lake Ontario as far the vil-

lage of Bath, where it is overlaid by
the Trenton limestone. The latter

thence extends across the peninsula of

Adolphustown to De?eronto, where the

basal beds holding Receptaculites are

seen in the bed of Sucker creek about
half a mile south of the Grand Trunk
railway near Deseronto junction. The
outline of the formation north of this is

somewhat irregular, and the Trenton
limestone occupies basin-shaped areas
upon the Black River to the north of

Napanee, whence it extends northwest
into Tyendenaga township. The Black
River limestone shows in a bold escarp-

US) G.S.C., 1S63, p. 179.

ment on the west line of the township
of Richmond, about six and a-half mile9

north of the Bay of Quinte, and a short

distance south of the crossing of the

Salmon river, whence the southern boun-

dary of the formation continues south-

easterly to the shore of the bay. The
rocks are well exposed near Shannon-
ville station on the Grand Trunk rail-

way, where there is a boss of granite

and quartzite upon which the newer
limestone is deposited. The Black River
limestone forms the north side of the

Bay of Quinte at Ox Point, about three

miles east of Belleville, and large and
valuable quarries are here located in

the massive beds near the summit of the

formation. The opposite shore in Prince

Edward county, at Massasauga Point, is

of Trenton limestone. At Ox Point the

strata are, in places, inclined at an angle

of ten to fifteen degrees, probably in-

dicating an underlying boss of the crys-

talline rocks.

"The Trenton comes in to view west

of this place in a cove, and is again seen

at Belleville on the Moira river, and
northward along this stream for several

miles, the exact contact with the Black

River formation not yet being traced in

this direction. From the Moira river

the Trenton continues along the north

side of the Bay of Quinte, and Is well

seen in low-lying ledges in rear of the

town of Trenton, which is just beyond
the western limit of map-sheet No.
112." (19)

The following table of analyses of

Trenton limestone was kindly furnished

by Mr. H. C. Mabee, chemist to the De-

seronto Iron Company. Mr. Mabee
states that the limestone used as a flux

in the furnace comes from cuttings along

the Bay of Quinte railway, between
Strathcona and Yarker. The samples,

the analyses of which are given in the

table, from along the railway thus re-

present a pretty complete, approximately

east and west, line across the township

(19) G.S.C., Sum. Report, 1901, pp. 177,

178.

Locality
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of Camden. Some of tlhe analyses are of

samples only, and not shipments, as the

phosphorus and sulphur are present

in too high percentages to make the

stone suitable for blast furnace work.

The silica also occasionally runs too

high. The analysis of the Point Ann
rock seems to represent a poor variety,

judging from other analyses, with

which the writer has been furnished,

and which will be found under the head-f

ing devoted to Hastings county.

These samples represent for the most
part picked material—material suitable

for use in the blast furnace.

The following is the result of an an-

alysis made of a sample of stone from

Rollins' Hill, Napanee:

Silica 1.44

Ferric oxide and alumina 1.68

Lime 53.82

Magnesia 98

Carbon dioxide 42.40

100.32

"At Napanee Mills we own a quarry

in connection with our cement mills

(natural rock cement). As far as we
have worked yet we find that there are

five or six layers of good cement stone,

the aggregate thickness of which would
be about four feet, the layers being.sep-

arated from one another by layers of

limestone. The cement stone commences,
perhaps about two feet from the sur-

face. We commenced work there about

ten years ago. In connection with the

cement works w7e employ about 30 men
as regulated by the demand. Some parts

of the work are going on con-

stantly, such as the taking out

of the rock, burning or grind-

ing. The rock is broken to a

uniform size, and then put into the kiln

and burned; it next passes through the

crushers and grinders, and finally

through screens of a certain meslh, when
it is fit for the market. Our output last

year was about 9,000 barrels, valued at

as many dollars. The market is in On-
tario, to the Grand Trunk Railway Com-
pany, for public works, etc. Our capa-

city is equal to 400 or 500 barrels a
day. There is no doubt that the cement
is first class, for by actual test it stands
ahead of the Akron cement. It sets as

hard, but not as quickly, as the Port-
land. The demand for it is increasing; it

works well with our terra cotta, making
a firm and solid wall by the cement root-
in? into the porous character of the
terra cotta material. We expect it will

como more and more into use. Our con-
tracts for 1889 aggregate already three
times the output of 1S88." (20)

(20) E. W. Rathbun in Roy. Com., 1890,
o. 84.

White dolomite (crystalline lime-
stone) from lot 1 in the sixth conces-
sion of the township of Sheffield is thus
described : (21)

"Its cleavage faces present diagonal
striae. The specific gravity of this rock
is 2.G84, and it contains a very little

quartz and mica.
Per Cent.

Carbonate of lime 52.57

Carbonate of magnesia 45.07

Ferric oxide 0.24

Insoluble, quartz, etc 0.60

99.38"

Marl

Marl occurs on lots 15 and 16

of the second concession of the town-
ship of Sheffield. "Ihe deposit extends
over an area of two hundred acres, and
perhaps more, with a thickness over the
greater portion of at least ten feet.

"The air-dried material is earthy, fri-

able; color, light gray. It contains
numerous shells; also some wood-fibres.

"Its analysis afforded Mr. F. C Wait
the following results : (After drying at
100 degrees C.—Hygroscopic water,
equal to 0.82 per cent.)

Lime 51.97

Magnesia 0.36

Alumina 0.03

Ferric oxide 0.09
Potassa traces
Soda 0.08

Carbonic acid 41.34

Sulphuric acid 0.03
Phosphoric acid 0.02

Silica, soluble 0.03

Insoluble mineral matter... ... 0.71

Organic matter, viz., vegetable
fibre in a state of decay, and
products of its decay, such as
humus. humic acid. etc..

and possibly a little combined
water 5.96

100.62

"Assuming the whole of the lime to

be present in the form of carbonate, tri-

fling quantities of which are, however,
present in other forms of combination,
the amount found would correspond to
92.80 per cent, carbonate of lime.

" The insoluble mineral matter was
found to consist of (22)

Silira 0.48

Alumina and ferric oxide 0.13

Lime 0.03

Magnesia 0.02

Alkalies.(?) 0.05

0.71"

(21) G.S.C., 1863, pp. 592-3.

(22) G.S.C., 1894, pp. 25-26 R.
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Algoma District

Crystalline limestones have been found
at a number of points in this district.

Doubtless some of these are adapted to

use in certain metallurgical operations

and for other purposes. Certain varie-

ties are said to take a good polish, and
can be classed as marble.

The Silurian limestones, which occur
on the islands along the north shore oi

the Georgian bay are described under
the heading devoted to Manitoulin is-

land. (23)

Marls are found at numerous points in

the district, but have as yet received Ut-

ile attention.

Geneva Lake

"In Ceneva lake, about a mile and a
half northeast of the outlet, there is an
islet entirely composed of thinly-bedded
light gray, dove-colored and nearly white
dolomite, striking north 35 degrees east,

and dipping to the westward side at an
angle of fc>0 degrees. It is compact, and
has a conchoidal fracture, but is travers-

ed by fine threads of quartz, which pre-

vent it from taking a good polish, other-

wise it might be suitable for marble.
Tie ^anie rock is exposed on the east
side of the lake on the point just south-
ward of the above islet, but the band
could not be found on the northern side

of the lake, towards which it .strikes in

the opposite direction. On the railway
track three-quarters of a mile south of

the outlet of Geneva lake there is a fif-

teen-feet bed of gray to dove-colored
fine-grained dolomite, weathering dark
brown. It strikes north 45 degrees east,

and the bedding is about vertical. This
dolomite band is separated from horn-
blende granite to the southeast by about
three hundred feet of ash-gray grey-
wacke. The granite towards its contact
with the latter becomes mixed with
coarse breccia and conglomerate. On
the other side, or to the northwestward,
the dolomite is followed by coarse fels-

pathi -and'stone and silicious greywacke-
conglomerate or breccia. At the outlet
of Geneva lake the rock is a greywacke
p:i --iiiLT into granite and it includes some
black «late and a patch thirty feet thick
of impure dolomite." (24)

A specimen of fine-grained crystalline

limestone collected by the writer on the
line of the Canadian Pacific railway near

C23) The following may be added :

" South from Collins' inlent there are two
groups, called the Fox islands and the
Papoose islands: the former about 3, and
the latter about 7 miles from the general
run of the coast. On Bayfield's chart
they are described as being composed of
limestone." G.S.C., 1863, p. 193.

(24) B.M., Vol. I., p. 82.

Geneva lake station, was found to pos-
sess the following composition: (24).

Per cent.
Silica U.U4
Alumina u.28
Ferrous oxide li.ol

Lime 27.01
-Magnesia 19.03
Carbonic acid 41.87
Moisture U.16

Lake Panache

•'Impure niagnesian limestones are
found at several places along the north-
ern side of Lake Panache. They are
generally tine-grained and semi-crystal-
line, of light greyish colors, and always
contain a large proportion of silica, in
tne form ol grams and threads or
strings. "Tne purer ot two specimens
from the north shore of this lake, an-
alyzed by Dr. T. IS. Hunt, gave 55.10 per
cent, of carbonate of lime, and 0.5 per
cent, of carbonate of magnesia, the bal-

ance being insoluble matter. The expo-
sures of limestone on this lake do not
all appear to belong to one band; indeed,
they may constitute a number of great

-, wholly or partly formed
by a process of segregation or concretion
and may be unconnected with each
other. At one part of the shore, where
the limestone is well exposed, Mr. Mur-
ray estimated its thickness to be 150

feet. A band of impure light greenish-

gray dolomite, weathering brown, crosses

the Wahnapitae river at Island Portage,
about three miles below the outlet of
tne lake. The rocks are here nearly

vertical, but undulate a good deal, and
I estimated this band to have a thick-

ness of at least 300 feet. The rocks
around lake Panache and thence by the
canoe route to lake Wahnapitae are de-

scribed by Mr. Murray in the Geological

Survey Report for 1853-56, pages 178-

190" (25).

Referring to the niagnesian limestones

of lake Panache, Mr. Alexander Murray
says:

"On the north shore of Lake Panache,
a I., mi t midway between the inlet from
lake Lavase and its western extremity,
a band of limestone occurs which where
first observed appears to be both under-
laid and overlaid by syenitic slate-con-

glomerate. The mass of this limestone,

which measures about sixty yards across

and may be about 150 feet thick, is of a
pale gray color on fracture, wea-
thering to a bluish gray, with thin

layers, which have the appearance
of chert, but are in reality only harder

(24) M. Vol. 12. p. 307.

(25) G.S.C., Vol. V., part 1, 1890-91, pp.
1.3-14 F.
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portions of the limestone, weathering
quite black. About the base of the cal-

careous strata some of tne beds are blue,

holding more silicious matter than the
gray beds, while others are of a brecciat-

ed character. The beds are all more or

less intersected by small veins of fine

greenish jaspery-looking trap, which wea-
thers brown or yellowish.

"To the eastward of this exposure the
only indications observed of the pre-

sence of limestone were on the east side

of the large island at the entrance of

the south bay, and in the peninsula on
the north side at the entrance of the
eastern arm: in both of these localities

small exposures of a black-weathering
brecciated rock, which proved to be cal-

careous, came up in one or two parts

just over the surface of the water. On
the island the calcareous rock is overlaid

by a black-weathering slate, which,

though without pebbles, resembles the
matrix of portions of the slate-conglo-

merate. On the peninsula at the eastern
arm the brecciated rock comes directly

in contact with greenstone. . .

"At the head of the lower south ex-

pansion of Lake Panache the limestones

are again seen on both sides, and also on
the two islands near the middle, striking

about east by north and west by south,

and showing a southerly dip on the
north side of the exposures; but the
slate conglomerate with which it seemed
to be associated at other parts only ap-

pears on the south side of the large is-

land lying at the entrance to the north-

ern arm. and between this island and the
exposure of limestone on the west side

of the bay there is a point to the north-

east of the limestone displaying fine-

grained green slate, which, though very
much disturbed and intersected by quartz
veins, appears to show a general dip to

the northwest." (26).

Mr. Murray thinks that some of the

above strata might yield good stone for

burning into lime. A specimen from the

section on the north side of lake Pana-
che was analvzedbyDr. T. Sterry Hunt,
and gave in 100 parts 55.10 carbonate of

lime. 6.50 carbonate of magnesia, 38.40

insoluble sand and a trace of iron. A
specimen of the limestone at the lower
end of lake Panache, analyzed by the

same chemist, gave 41.97 per cent, car-

bonate of lime. 2.40 carbonate of mag-
nesia and 55.63 insoluble residue; and a
specimen from the lower lake near the

outlet, lying between the two ridges of

the mountain range, gave 36.50 per cent,

carbonate of lime with a little magne-
sia.

La Cloche Lake

"Along the northern arm of the larger

La Cloche lake calcareous rocks or im-

(26) G.S.C., 1853-54-55-56. pp. 181-183.

pure limestones occur at several places,

passing below a considerable thickness

of slate conglomerate, and they are again
met with on the smaller lake to the
northwest. High ridges of quartzite,
standing nearly on edge and forming
part of the La Cloche mountains, rise on
either side of the southern arm of the
larger lake, while greenstone and quart
zite are found on the northern side o
the smaller one. It would therefore ap
pear that in this part of the great Hu
ronian belt the magnesian limestones oc
cur among the quartzites, and are some
times more immediately associated with
slate-conglomerate.

Township of Rutherford

"A band of finely crystalline limestone
occurs among the Huronian rocks in the
northern part of the township of Ruth-
erford. The locality is near the bound-
ary line between the red granite to the
southward and a great thickness of
quartzites to the northward. The junc-
tion of the granite to the southeast
with the Huronian quartzite and horn-
blende schists to the northwest occurs
at the south side of a rather %levated
rocky island in a cove about one mile
north of the western entrance to 'the

passage' or channel, on the north side

of which Killarney village is built. The
geology of this locality and the relations
of the limestone referred to can best be
given by quoting the description in the
Geological Survey Report by the writer
[Dr. Robert Bell] for 1876, page 209 :

" 'On the west side of the township of

Rutherford, from the northern limit of

the granite (at the elevated rocky is-

land above-mentioned) quartzites and
hornblende schists hold the shore as far

as Lamorandiere bay, in the northwest
corner of the township. A blackish-

green, massive and rather coarsely crys-

talline hornblende-rock, having an ex-

ceedingly rough or irregularly pitted sur-

face, is exposed on either side of tne

narrow entrance to this bay. Upon the

slope of the hill, about 100 yards in

from the north shore of the bay, at a
point about half a mile from the above-

named narrows, a band of finely-crystal-

line limestone occurs among the Huron-
ian rocks. It has a vertical attitude

and runs about north 70 degrees west
at the part examined. Its total thick-

ness is about 75 feet, of which the 25

feet along the northern side consists of

a single solid band of nearly white fine-

ly crystalline limestone, clouded with
light greenish and grayish patches. The
remaining 50 feet are mixed with shaly

patches of hornblende, together with a

little shining granular magnetic iron ore.

Adjoining the limestone on the north

side is a band, only a few feet in thick-
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ness, of dark smoke-colored chert-rock,

ribboned with streaks of a dull red

color. It breaks easily with a tine con-

choidal fracture, and appears to be iden-

tical with a rock which was used by the

mound-builders for making some of their

arrow-heads. This is followed to the
northward by a dark-colored dioritic

conglomerate, in which the pebbles are
mostly small and generally widely scat-

tered,"and farther on by a very dark gray,

soft, massive-looking micaceous schist,

most of which is full of small pebbles.
-Measured trom the limestone band, a

thickness of between 100 and 200 feet

of these rocks is exposed.

" 'On the north shore of Lamorandiere
bay, a few hundred yards eastward from
the outcrop of limestone above describ-

ed, are two exposures of very tough
massive hornblende rock, and between
the two arms of the bay is a more fis-

sile variety, interstratified with a red-

dish gray quartzite. which also overlies

the mixed rocks. The dip is here north-
westward, at an angle of 60 to 70 de-

grees, and the series is underlain by
granitoid gneiss.'" (27)

A sample of this crystalline limestone
collected by the writer was found to
have the following composition:

Per cent.

Lime 29.30
Magnesia 19.00
Ferric oxide 1.77
Alumina .37

Carbon dioxide 43.00
Insol. residue 6 .94

100.41

Marbles

"At Garden Kiver, near Sault Ste.

Marie, the Commission visited the quar-
ries of the Warmington Stone & Marble
Co. Here we found a mountain of mar-
ble, stated by the owners to be 5,000

feet wide, 8,000 feet long, 600 feet high
and of unknown depth, while the band
upon which these quarries are situated
is supposed to extend inland for about
thirty miles." (28)

"At Garden river they are opening a
quarry of beautiful dark marble, a Hu-
ronian limestone or dolomite. The Gar-
den river band extends for many miles;

it crosses Echo lake, and has been trac-

ed and mapped through that country by
Sir William Logan. I do not think it i3

uniform in character; in one place I

think the beds would be better than in

others. It seems to be a very beautiful

and good marble, and the openings of

Garden river I consider look exceedingly
promising. Wherever the Laurentian

(27) B.M., Vol. I., p. 83.

(28) Roy. Com., 1S90, pp. 228-229.

limestones occur we can quarry them for

marble, but they are generally c

in the grain. I have not seen the mar-
ble at Bridgewater, but suppose it is the

ordinary Laurentian crystalline lime-

stone. I have seen some specimens that
were brought from the township of Bar-

rie. The marble there is coarse-grained,

and has specks of quartz and other min-

erals in it. I have seen the Arnprior
marble, and think there should be no
difficulty in quarrying it. Some of that
marble is very beautiful. It has al-

ready been extensively used, and its

value proved. All limestones capable of

taking a polish are marbles." (29)

"Half-way down Echo lake, on the

north side, a point of banded marble
runs out. It is composed in places of

alternate thin bands of pure white and
colored stone, much twisted. The color-

ed portions being harder are weathered
out more prominently, and show the

structure very plainly. Sir William Lo-

gan describes* its appearance very fully

in his report on thi3 district. As a rule

the marble is tinted. This is especially

the case behind Garden River, where the

same series of marbles are again tapped;

but at Echo lake there is an immense
quantity of the banded marble with pure

white streaks. Where again accessible

in the bluff about two miles north of

Garden River village, on St. Mary river,

the band is about a mile wide. The
strike is about east and west, and the

dip about 50 degrees north. The marble
is quarried at this location by a Chicago

company, and a railroad is being con-

structed into it from the river. It is a

very close-grained and hard stone, and
is said to take an excellent polish. The
colors are shade* of green and pink in

different part' of the bed. blending by
very soft gradation' into white. It is

quarried again«t the north and south
joints, ana may oe got out m very

large layers." (30)

Palaeozoic Limestones

"In the northern part of the Province,

west of James bay. we meet with almost
horizontal gray and yellowi«h-gray lime-

stones, containing fossils, which, accord-

ing to the late Mr. E. Billings, the cele-

brated palaeontologist, belong to the

Niagara formation. These strata occur

along the Albany river above its iunc-

tion with the Kenogami. and also along

the latter stream a« far up a3 the first

portage. The limestones are overlaid bv
a considerable thickness of chocolate-col-

ored marls with greenish layers and

(29) rhid. pp. RS-69; extract from evi-

dence of Dr. Selwvn.
(30) Ibid, p. 76.
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patches, but without observed fos-

sils." (31)

"On Moose river, banks of gypsum oc-

cur from ten to twenty feet high, espe-

cially on the northwest side below the
junction of the Missinaibi, for a, space
of about seven miles, or from thirty-one

up to thirty-eight miles above Moose
Factory. About ten feet of the lower
part of the deposit consist of solid

gypsum of a light bluish-grey color, but
the upper portions are mixed with marl.

In some sections of these banks a com-
paratively small proportion of the gyp-
sum, but" still large commercially speak-

ing, is nearly white, and from this cir-

cumstance they have received the name
of 'the white banks.' The geological

age of these deposits cannot be far from
the Onondaga formation, and it would
not be surprising if salt should also be

found in the rocks with which they are

associated." (32)

"In the region south-west of James
Bay the Corniferous formation occupies

an aTea greater than all the western
peninsula of Ontario. A large part of

this, lying between the Albany river

and the basin of the Moose river, comes
within the northern part of the Pro-
vince. It consists mostly of porous and
cavernous drab grey and yellowish grey
fossiliferous limestones, resting directly

upon the Archaean rocks to the south-

ward the line of junction cutting the
Missinaibi river just below Hell-gate,

the Mattagami just below the long Por-
tage, and the Abittibi just below The
Otters' portage. Many of the Cornifer-

ous fossils of this district belong to
species which differ from those of the
formation in regions to the south of the
height of land, tending to show that
there was here a separate basin in these
early times, as well as now. At the
foot of Grand rapid, on the Mattagami
river the writer, in 1875. discovered a
large deposit of rich clay-ironstone in

these rocks. The materials of the drift,

for a considerable distance to the south-
ward of the Corniferous formation in
this region, contain fragments of this

ore. indicating that it exists, and prob-
ably in the same horizon, among these
rocks, in many other places besides the
above mentioned locality on the Matta-
gami." (33)

"The last exposure of gneiss is seen
about three-quarters of a mile below
the lowest portage [on the Kenogami or
English river1 or nearly 70 miles from
Long lake, following the river, and the
first exposure belonging to the great
continuous area of unaltered flat-lying

strata is about one and three-quarter

(31) Roy. Com.
(32T Ibid. p. 45.

(33) Ibid, p. 47.

1890, p. 44.

miles farther down. This consists of a
thinly bedded, greenish-drab, soft, fine-

grained calcareo-argillaceous sandstone,
without observed fossils. Between this
point and Pembina island the strata ex-
posed in the bed of the river con-
sist of thinly-bedded, yellowish and
drab-colored argillaceous limestones and
shales. In the bank just above Pem-
bina island a section of about 20 feet

consists of soft-greenish-drab, earthy and
porous, argillaceous beds, from 6 to 8

inches thick; underlaid by a few feet of

yellowish-drab and bright brownish-yel-

low calcareous beds, having a conchoi-

dal fracture, and measuring from 2 to 5

inches in thickness. These strata are as
nearly as possible horizontal. They ap-

pear to hold no fossils." Fossils found
in the gravel and shingle near by indi-

cate that the strata are Upper Silurian,

and probably belong to the Niagara
formation. (34)

"Leaving the foot of the Long Portage,
the first exposure of solid rock,—which
is also the principal one on the river

[Mattagami]—begins at 17 miles, or at

the head of the Grand Rapid, which is

about a mile and a quarter long, and has

a fall of about 20 feet. On the northern
side of the river, at the head of the

rapid, there is a cliff 30 feet high, con-

sisting of dark grey bituminous lime-

stone, inter-stratified towards the bot-

tom with earthy drab limestone, all wea-
thering to a drab color. Half way down
the rapid, this cliff is about 20

feet and at the bottom about 40 feet in

height. The thickest beds measure
about 2 feet, and occur towards the

top. A similar cliff runs along the op-

posite side of the rapid. The dip is

southeastward, at the rate of one in

fifty to one in one hundred. Fossils

are not common in these rocks [Corni-

ferous]." (35)

" In ascending the Kenogami river, we
have a repetition of the geological con-

ditions which were observed on the Al-

bany. From The Forks to Mamattawa,
drab and chocolate-colored marls and
interstratified bands of earthy yellow-

ish limestone are exposed in a few
places. Following up the stream, at

about 7 miles above Mamattawa, the

bottom of the river is composed of beds

of limestone, which are in places some-

what disturbed.

"The river between this spot and the

Albany appears to run upon the axis of

a slight anticlinal. At the end of the

seven miles indicated, we enter between
banks composed of chocolate-colored

marl interstratified with bluish-green

bands, and varying from 50 to 80 feet

("34) G.8.C., 1870-71, p. 339.

(35) Ibid, 1875-76, p. 316.
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in height. These banks continue on both

sides, almost uninterruptedly for about
10 miles up the stream. Above this the

banks, which maintain almost the same
height, especially on the southern side,

are mostly composed of -till gravelly

clay, with boulder-, but the chocolate-

colored marl is seen here and there al-

most to Pembina island.'' (36)

Brant

" The most southern exposure of

the summit of the formation,

[Guelph], on the Grand River, occurs

just above -Middleton bridge, on the
twenty-first or twenty-second lot of the
sixth range of Dumfries. The rock is

a light grey dolomite, weathering to a
pale drab. . . Similar beds, with others
of a pale buff color, continue up to the
mirth end of the fourteenth lot of the
Bixth range <>f Dumfries, with a very
gentle dip to the southwest; the dis-

tance across the measures being prob-
ably two miles. . . The rocks of the
Uuelph formation arc again met with,
farther up the Grand River, in the vi-

cinity of Gait." (37)

"At Paris, on tl as1 bank of the
river, between the Great Western Rail-
way viaduct and .Mr. Wright's plas
bed, the strata of this part of the for-
mation [Onondaga] are very well ex-
posed. Here we have eight or ten feet
of tender, brittle, greenish argillaceous
dolomitic rock, often red -weathering,
and passing into a shale. This is over-
laid by three feel of do dolo-
mite, vesicular below, with thin eroded
cellular beds; followed by a bed of one
foot, compact above, but cellular be-
low, and succeeded by a foot or more
of vesicular beds. These are overlaid
by about a foot of conglomerate, ap-
parently of vesicular dolomite, with
fragments of green shale: the upper
part very ferruginous and decompos-
ing'. The whole is overlaid by green*
shales, more tender and * crumb-
ling than those below. These
Btrata are slightly undulating, and as
they are concealed near the gypsum
quarry, it is not easy to give the' exact
horizon of this. The upper part of the
gypsum bed is intercalated with much
dolomite, and for two feet seems made
up of alternating lenticular masses of
gypsum and dolomite, the latter pre-
vailing at the top. and succeeded by
thin bedded cellular dolomite, one por-
tion of which seems to have been broken
and recemented. Examples of this are
seen on the other side of the river just
below the viaduct, where the green
shales are overlaid by masses of simi-

(36) G.S.C., K71-72. P . 113.

(37) Ibid. 1863. pp. 338-9.

3 M.

lar dolomite, often stained red, and
having apparently been broken and re-

cemented into a kind of breccia." (38)

"Proceeding westward from Ancaster
no exposures of rock are encountered
until Woodstock is reached, at Thich
point the erosion of the Thames has re-

moved the glacial debris from the

underlying Coniferous limestone. Both
north and south of the highway rock
is to be seen, not. however for some
distance west of Ancaster. The road
from this place to Brantford reaches

summit about two miles out and
then traverses a level clay country.
At Brantford although no rock is nor-

mally exposed, it has been encountered
above the dam at about 15 feet below
water level, and below the dam about
five feet down. An opportunity was
bad of seeing a small piece removed
in making excavations for new piers

for the Brantford Power and Light
Company. The sample was a hard

gray limestone with a dis-

tinctly glaciated surface; the direction

of glaciation was of course indetermin-
able, the rock not being in place. Con-
versation with workmen led to the
opinion that both the striae and dip
of the rock had a southwesterly direc-

tion.

"At Brantford post-glacial gravel lies

dirrctlv on the rock; it is almost con-
tinuous as far as Gait and also ex-

tends west to Burford. Southward,
however, it gives place to clay; for at
the Cock'-hutt bridge, two miles south
of Brantford. forty feet of continuous
clay, devoid even of sandy parting, was
pierced in making foundations for a new
bridge.

'The=e post-giacial beds consist main-
ly of coars- s- 1. n d with pebbles most-
ly of limestone, but many of the Arch-
aean rocks are aiso represented, some-
t.mes by fragments of considerable
size. Continuing south from Brantford,
clay deposits alternate with gravel, the
country gradually crowing less hilly to

the vicinity of Waterford. South of

this p'ace several interesting exposures
of Corriferous rock are to be seen.

Stratified gravels prevail in the im-
mediate vicinity of Waterford, but on
passing south towards Rockford they
acrain give place to clay, which is prac-
tically continuous to the shore of lake
Erie." (39)

"Returning to Brantford, the north
and south section was continued
farther north, the first exposures
being seen in the banks of the
river at Paris, .here the Onondaga or

G.S.C., 1863, ]>. 35a

(39) B.M... Vol. 12, p. 142.
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gypsum-bearing formation is encounter-

ed. Near the bridge over the Grand
river at this place fifteen feet of soft,

thin-bedded shales with interlamina-

tions two to four inches thick of soft

limestones are exposed. An analysis of

this limestone was made to ascertain

its general nature and its content of

gypsum, of which substance it proved

practically free, as a glance at the an-

alysis will show :

Per Cent.

Water 0.33

Insoluble residue 3.32

Calcium oxide 27.77

Magnesium oxide 15.15

Carbonic acid 33.42

Sulphur 0.60

"In spite of its association with the

gypsiferous shales, this rock is there-

fore very free of both alumina and
sulphur. The uppermost layers how-
ever are more cavernous than the typ-

ical rock analysed, and contain small

particles of gypsum. The shaly por-

tions are soft and friable, and resemble
the Don Valley shales of the Hudson
River formation as exposed near To-
ronto. These shales are practically the

same as the slate at gypsum quarries,

of whicn an analysis will be given later.

"At Pa i is the rook is covered by a
thicK deposit of post-glacial gravel sim-

ilar to and probably continuous with
that at Bran; ford. About a mile and
a half below the town are situated the
gypsum quarries or 'plaster mines,' as
they are called locally. The Grand
has 1-ollowed out its bed through the
gravel which rises to an elevation of

100 feet or more above the high water
level, at which point the rock is ex-

posed for a half mile along the river.

The nif.'tnod of quarrying is to run tun-
nels about five feet square into the
hillside, and to enlarge these passages
into chambers where good material is

encountered. The product, as brought
to the mouth of the tunnel, consists of

mixed slate and gypsum, both gray and
pure white in color. The gypsum oc-

curs in irregular cracks in the shale
with its fibres arranged at right angles
to the walls, or as selenite in ramify-
ing veinlets traversing the slate in all

directions. Some portions of the rock
are filled with crystals of gypsum, whiie
in certain places the valuable material
seems interbedded. Speaking roughly,
the white product would average about
15 per cent, of the rock quarried. The
residue, however, contains more or less

gypsum and is ground and sold for land
plaster. The slate assays as follows :

3a M.

Per Cent.

Water 0.75

Silica 52.02

Alumina 8.03

Ferric oxide 3.80

Calcium carbonate 9.90

Magnesium carbonate 2.34

Sulphur 1.00

"At present three men are working
in a tunnel which has been driven
about 600 feet into the hillside, and
which has been worked for nine years.

Previous to this tunnel fourteen others,

some of them extending to greater dis-

tances into the hillside, had been ex-

cavated. At various other points along
the river valley similar deposits occur,

and there is no doubt that a practically

inexhaustible supply of the material
exists in the vicinity.

"The Paris waterworks are situated

two miles above the town, at which
point a copious spring bursts out of the

gravel. The water is somewhat cal-

careous, as is seen in considerable de-

posits of travertine containing impres-

sions of leaves and various small or-

ganisms. These are the only fossils to

be seen in the vicinity." (40)

Marl

" On lots 18, 19, 20 and 21 of the
first concession, South Dumfries, an
excellent deposit of marl is seen in

Blue lake which itself covers 10 acres,

while the marl beds probably extend
over 40 acres. The deposit would
average thirty feet in depth of pure
white marl, said to contain 98.83 per

cent, carbonate of lime. The hills sur-

rounding the lake are of moraine origin

and show no stratification. Clay oc-

curs in the hillside to the north of the

pond. This locution is very well dis-

, posed for the stablishment of a cement
plant, as a spur of 1,000 feet would suf-

fice to put the product on the rails.

Some work had been done, at the time
of my visit, with the object of estab-

lishing a cement works on the property,

which has been acquired by the On-
tario Portland Cement Company, of

Brantford, with Mr. E. L. Gould, Brant-

ford, as president, and Mr. W. G. El-

liott, manager." (41)

Bruce

In the following quotations a sum-
mary description is given of the import-

ant limestone outcrops in the county of

Bruce.

(40) B. M., Vol. 12, pp. 147-8.
(41) Ibid, p. 149.
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• The same two formations [Medina

and Clinton] occupy the lake front of

the townships of Albemarle and Eastnor,

with the exception of the peninsula ter-

minating in Cape Crocker. This con-

of Hudson Kiver strata ; and is

overlooked from the westward by a bold

escarpment, in the lower part of which

the two formations occur. The summit
of the Medina series disappears beneath

the waters at Cape Dundas, while the

Clinton continues along the water line,

as far north as Cape Chin, rising at

Cape Gun, and Point Hungcliff to about
the height of a hundred feet.

"At Cabot's Head, the very summit
of the Medina formation is seen at the

water's edge, and there rest upon it

about twenty-six feet of dolomite
similar in its coloring and its weather-

ing to that of Owen Sound, which it

also resembles in holding silicified fos-

sil. ... On the dolomite, repose 103

feet of red marly sandstone, partially

striped and spotted with green, and in-

terstratified with beds of red and green
argillaceous shale; none of which ex-

ceed six or eight inches in thickness.

The green argillaceous beds appear to

be quite free from calcareous matter,

and the stone is carved by the Indians
into tobacco pipes. These red and green
strata are succeeded by about fifty-five

feet of green calcareo-argillaceousshale3

and thin-bedded limestones and terminat-
ed by tbe massive limestones of the Ni-

again series." (42)

'Farther on, escarpments of twenty-
or thirty feet of the limestone [Corni-

ferous]. run through the west half of

Carrick, and are said to extend south-

ward into Howick; while, to the north,

the outcrop of the formation crosses the

Bouth-west corner of Brant [township],
and is seen upon the Teeswater, near the
east line of Greenock. The general trend

of the strata would bring them upon
Lake Huron, near the mouth of the

Saugeen River. No exposures have,

however, been observed at this point,

nor for seven miles to the south-west,
along the coast. Beyond this, however,
nearly horizontal buff-colored beds ap-

pear, at about two feet above the edge
of the lake; holding numerous organic
remains, which are frequently replaced
by chert. These beds come out at in-

tervals along the shore, the surface of

the same stratum being sometimes ex-

posed for a considerable distance; they
occupy altogether a distance of four cr
five miles Beyond this another in-

terval of concealment occurs, to within
three miles of Point Douglas. Here, a yel-

lowish calcareous sandstone skirts the
coast line ; and proceeding along

the beach towards the point, the
sandstone is found to be as-

sociated with calcareous beds, hold-
umerous nodules of chert, with

black bituminous shales, and blue and
drab dolomites; one bed among which
is fit for hydraulic cement. The whole
of these strata appear to be devoid of
fossils; but they contain crystallized

celestine, quartz and calcite, in geodes
and fissures. A black band, of a coarse-
ly crystalline granular texture, over-
lies the sandstone, and appears to bo
composed of an aggregate of imperfect
cry=tals of calcite; while the color re-

sults from the presence of bituminous
matter, which exists, in a greater or less

proportion, in all of the beds. Ascend-
in? in the section, which at Point Doug-

9 a thickness of twelve feet,

thin calcareous beds of a dark color
occur, separated by very thin layers of
black bituminous shale. Above them
the upper part of the cliff is occupied by
thin blue layers with pale yellowish
beds, sometimes more than l !oot in

thickness, marked by small lenticular
crystals of brownish calcite, and by ep-
somites. Portions of these non-fossili-

ferous strata continue to occupy the
coast to the southward, with gentle un-

ins, to a point about half a mile
beyond Little Pine Brook. Here, fossilif-

erous cherty beds, similar to those on
the other side of Point Douglas, are
seen, overlying the highest of the stra-

ta already mentioned, in detached iso-

lated portions, for upwards of a mile;
beyond which, no rock is exposed for
upwards of twenty-five miles.

" Near the village of Kincardine, in the
sixth and seventh lots of the township
of that name, is a quarry, on the land
of Mr. C. R. Barker, where from fifteen

to twenty feet of the formation are ex-

posed, consisting for the most part of
thick bedded light and dark grey gran-
ular limestone, which are quarried both
for building stone and for burning,
and yield a very white lime. The lighter
colored beds contain a few corals. No
chert was observed here, but the rocks
are bituminous; and towards the top are
thinner beds, interstratified with layers
of a dark brown inflammable shaly lime-
stone, some specimens of which contain
a large proportion of asphaltum." (43)

"The Onondaga or gypsiferous forma-
tion, which overlies the preceding rocks,

consists chiefly of a dolomite, which is

generally too thin bedded for building
purposes. On the fourth lot of the sec-

ond range of Brant, however, at the
Oxbow on the Saugeen River, it presents
several thick beds of a very fine-grained
yellowish grey dolomite, which appears

(42) G.S.C., 5, pp. 319-20. (43) G.S.C., 1863. pp. 371-5.
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to be well fitted for architectural pur-

poses. It is free from stains, may be

split with regularity, and works with
facility; when fresh from the quarry
it may be cut with a saw, but soon hard-

ens on exposure. Two bands of this

stone, each about ten feet in thickness,

occur in this formation. The higher one,

which is at its summit, is here exposed

at the surface; and offers facilities for

quarrying. It is made up of massive

beds, some of them two feet in thick-

ness ; and a bed of three feet oc

mrs in the lower band. Beneath the

upper band is a bed of light grey oolitic

rock seventeen inches in thickness

which has been used with advantage in

the neighborhood for supporting the

axles of mill-wheels." (44)

" Beds of a fine-grained yellowish-grey

stone, well fitted for lithographic pur-

poses have lately been found among
the dolomites of the Onondaga forma-

tion in the township of Brant. They
occur in the bed of a small stream, about
half a mile south of Walkerton, where
several strata of the stone from two
to eleven inches in thickness occur in

a section of fifteen feet. The beds at

this place are traversed by natural

joints, which cause the rock to divide

into somewhat narrow portions; but the

stone is found to be well adapted for

lithography, and larger slabs may prob-

ably be found elsewhere in the same
formation. Eauallv crood specimens of it

were obtained irom the Oxbow on the

Saugeen River, on the third lot of the

seventh range of Brant. The stone from
this formation, being magnesian. is at-

tacked by acids more gently and with
less effervescence than ordinary lime-

stone. This peculiarity in the action of

the acids, which are employed in the

lithographic process, is said to be an
advantage." (45)

"Exposures of thin bedded dolomites

[of the Onondaga formation] are
met with, at several points, nearly

to the mouth of the Saugeen. About a
mile below the village of Paisley, in tha

township of Elderslie, strata of this kind
are seen, containing small lenticular

crystals of calcite. The lithological

characters of many beds at the summit
of this formation are, however, so much
like those of the overlying water-lime
group, that it is not easy to draw a
line of division between them." (46)

"The base of the limestone [of the
Niagara escarpment] comes upon Col-

poy's Bay, and crosses it probably
about two miles and a quarter from its

bight. Thence it keeps rather close

(44) G.S.C., 1863. p. 821.

(45) Ibid, p. 835.

<46) Ibid, p. 351.

upon the north side of the bay; while
the escapment gradually rises, according
to Bayfield's chart, to a height of 350
feet above the level of Lake Huron in

the bluff which faces Hay Island, to 300
feet in the next bluff north; and to

200 feet in Cape Paulet. The Clin-

ton formation occupies perhaps a hun-
dred feet at the base of the most
southern bluff, and is seen in the sec-

ond; but the summit of the formation!

comes to the level of the water at the
extremity of Cape Paulet. The cliffs

along the coast, from this to Cape Chin,

are altogether occupied by the Niagara
escarpment, and vary in height from 130

to 150 feet, being often nearly vertical.

The limestone of which they are com-
posed approaches to white in color; the

beds are massive, and a majority of them
appear to be magnesian. These cliffs

would supply an unlimited amount of a
superior material for the purposes of

construction. The limestone abounds
in corals. . . .

"The summit of the cliff at Cabot's

Head is, by measurement, 324 feet above
the lake, 184 feet of this, at the base,

are occupied by the Clinton formation;

leaving only 140 feet of the Niagara
formation in the escarpment. In the
transverse section presented by the coast

between Cabot's Head and Cape Hurd,
higher portions of the series are, how-
ever, met with. The coast intersects the

strata obliquely; but from the position

where the base of the limestone comes
to the lake, the distance to the strata

of Cape Hurd would be, at right angles

to the strike, about 12 or 13 miles. The
slope of the strata, as ascertained by
a measurement of two miles and a half,

being about 37 feet in a mile, the whole
thickness of the limestone, provided the

dip is constant, would thus be about 450

feet. It is probable, however, that the

slope diminishes towards the main body
of the lake; this may considerably re-

duce the thickness, and some part of

the strata may belong to the succeed-

ing formation. The rock is a pale buff

or yellowish white, and weathers to a
drab. It is divided into massive beds,

many of them being 9 and 10 feet thick;

they are cut into rhomboidal forms by
two sets of parallel joints, one running

N. 85 deg. E, and the other S. 29 deg.

E. Some of the thickest beds appear
to be a mass of corals, and most of

them present a very rough and irregular

exterior. Great blocks of the rock, some
of them fifty tons in weight, have fall-

en from the cliffs, and are scattered

along the shore.

" It seems probable that the coast

from Chief's Point to Cape Hurd, a dis-
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tance of 50 miles, runs very nearly on
the strike; but it has still to be ascer-

tained whether the coast may not in-

clude some part of the succeeding for-

mation. The rock, all the way, 13

a whitish sub-crystalline magnesian
limestone, presenting at Tobermory Har-
bor, Lyell Island, the mouth of the.

Riviere an\ Sables, near Chief's Point,

and other places, a number of charac-
teristic fossils. 'The Rankin River, fall-

ing into the Riviere aux Sables (north),
<li -charges the waters of a chain of

lakes, which, with the river first named,
occupy a valley running parallel with
Lake Huron, for ten miles; at a distance

of two miles from it. A low escarp-

ment occupies the west side of the val-

ley; but we have not yet been able
to ascertain whether this may give
clearer evidence of the true summit of

the Niagara rocks than is afforded by
the coast." (47)

Marl

Deposits of this material are
abundant in the counties of Bruce
and Grey. One of these, on the
twenty-fifth lot of the fifteenth range
of Carrick, covers about six acres, and
was found to have a depth of twenty-
seven inches. It is very pure and
white, and is covered with a thin layer
of black mould, forming the soil of a
meadow. Other deposits, estimated at
forty acres in all.occur in the immediate
neighborhood. On the sixth lot of the
first range of Brant, north of the Dur-
ham road, marl occurs in a peaty
meadow, beneath a foot of soil. It is

two feet in thickness and extends over
seven acres. Another locality in the
same township is on the seventieth lot

of the first range, south of the same
road; where it is seen in the banks of a
little stream, near its junction witn the
SaiiLfccn. and has in some places a thick-
ness of three feet." (48)

Carleton

The geology of this and adjoining
counties ' has been described during the
last decade by Dr. R. W. Ells, Dr. H.
M. Ami, the late Mr. N. J. Giroux. and
other officers of the Geological Survey.
The reader is referred to the reports
and maps published by these gentlemen
for details concerning the distribution
of the limestone-bearing formations—the
Calciferous, Chazv, Black River and
Trenton. (49).

(47") G.S.C., 1S63, pp. 331-3.

(48) Ibid, p. 704.

(49) G.S.C., 1899, G., etc.

The limestones, especially the Tren-
ton, of the county have been quarried
extensively for lime-burning and for
building stone. The largest quarries
now operated are Robillard's, on the
Montreal road, about three miles from
Cumming's Bridge. Manj old quarries
have been abandoned for some years.
Large quarries are situated near Hog's

on the east side of the Kideau
river. These are in the Trenton. That
the limestone of this formation is here
very pure is shown by the fact that the
Portland cement plant now being con-
structed at Hull is to use this rock as
the source of calcium carbonate.

Among the largest quarries in the
Chazy is that known as Wright's ce-

ment quarry on the south side of the
Ottawa above Meehanicsville. The stone
from this quarry is referred to under
the heading devoted to cement.

"In the eastern areas the Palaeozoic
formations are well developed, the prin-

cipal being the Postdam sandstone and
the Calciferous limestone, which are parti-

cularly well exposed in the south-eastern
part of Lanark county and the south-
ern portion of the county of Oarleton.

The beds of these formations are in a
nearly horizontal position, though in

places they are inclined at angles of

ten to fifteen degrees. They constitute
the lowest members of the Ottawa
Paheozoic basin and rest directly upon
gneiss and limestone of the Archaean.
In the townships of Huntley and Ne-
pean, as also in Ramsay, the Oalcifer-

ous passes regularly up into the

Chazy and on into the Black River and
Irenton. There is usually a gradual
passage upward from the Potsdam
sandstone into the Calciferous lime-

stone, and in places these transition

beds are from thirty to fiftv feet thick.

This portion frequently contains an
abundance of fossils, as in the township
of Goulbourn, though they are not of

ten easily obtained in a good state of
preservation." (50)

"Between Britannia and the Chats
Fall*, which forms the first break in

the navigation, the rocks along the south
shore are divisible into Calciferous and
Chazy. The former of these consti-

tutes a belt nearly si\' miles in breadth,
between Brittania and Berry's Wharf,
the rock being chiefly a butt-weathering
dolomitic limestone. The limestones
cross the river and show along the
beach on the north shore for several

miles above the town of Aylmer, where
they are overlaid by green-gray Chazy
sandstones and shales. On the south

(30) G.S.C.. 1S97, p. 58 A.
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side, these latter extend from below
Berry's Wharf to Fitzroy Harbor at the
foot of the Chats Falls, capped on the
tops of the hills inland by Chazy lime-
stone, which also appears along the
shore in the township of Torbolton,
about Buekhams Bay, where the rock
has been extensively quarried for build-

ing stone. Further inland, the Calcif-

erous rests upon and passes into the
Potsdam sandstone. This flanks, on the
north and east, a long tongue of Laur-
entian gneiss and limestone, which ex-
tends south and east from Fitzroy
Harbour to within ten miles of the city
of Ottawa. These crystalline rocks
have associated with them large areas
of intrusive syenite and diorite which
have broken through the crystalline
limestone and associated gneiss. . . .

"The rocks between Fitzroy Harbour
and Arnprior, on the southern side of
the river, are mostly crystalline lime-
stones of Laurentian age, cut by num-
erous dykes and masses of reddish syen-
ite and diorite." (51)

"This, and the two following stones,
represent the material of three of the
more important beds (here referred
to in descending order) at Messrs.
H. Robillard & Son's quarry on
the twenty-second lot of the first con-
cession of Ottawa Front, township of
Gloucester. . . Geological position

—

Trenton formation, Cambro-Silurian.
(1) "Stone from the first bed. Thickness

of the same, eighteen to twenty-four
inches. Structure, moderately fine-crys-
talline; color, dark gray. Its composi-
tion was found by Mr. Wait to be as
follows : (after drying at 100 degrees C.

—Hygroscopic water, 0.03 per
cent.)

Carbonate of lime 97.87
Carbonate of magnesia 1.13
Phosphate of lime (tribasic) 0.39*
Alumina

. 04
Silica, soluble 0.05
Bisulphide of iron 0.13t
Insoluble mineral matter .. 0.59
Organic matter 0.08 1.23

100.28

* Corresponding- to 0.079 phosphorus,
t Corresponding to 0.07 sulphur.

"This stone is extensively quarried for
structural purposes.

(2) "Stone from the third bed of
Messrs. H. Robillard & Son's quarry.
This bed has a thickness of from fifteen

to twenty inches. Structure, fine crys-
talline; color, light gray. An analysis
by Mr. Wait afforded the following re-

sults : (after drying at 100 degrees C.

(51) G.S.C., 1894, pp. 58-59 A.

—Hygroscopic water = 0.04 per
cent.)

Carbonate of lime 98.25

Carbonate of magnesia 0.78
Phosphate of lime (tribasic) 0.37*
Alumina 0.04
Silica, soluble 0.02
Bisulphide of iron 0.06t

Insoluble mineral matter... 0.60
Organic matter 0.04 1.13

100.16
Corresponding to 0.074 phosphorus.
t Corresponding to 0.03 sulphur.

"This stone is largely used for build-

ing purposes.

(3) "Stone from the fifth bed of Messrs.
H. Robillard & Son's quarry. Thickness
of bed, twelve to twenty inches. Struc-
ture, somewhat coarse-crystalline; color,

faintly brownish light gray. An analy-
sis by Mr. Wait, gave as follows : (after

drying at 100 degrees C.—Hygroscopic

water = 0.06 per cent.)

Carbonate of lime 98.68

Carbonate of magnesia 0.90
Phosphate of lime (tribasic) 0.17*

Alumina . 17

Silica, soluble 0.02
Bisulphide of iron 0.04

1

Insoluble mineral matter ... 0.32
Organic matter 0.01 0.73

100.31

* Corresponding to 0.035 phosphorus.
t Corresponding to 0.02 sulphur.

"This stone is employed for building
purposes." (52)

(4) "From an outcrop on the south-
western side of Hemlock Lake, town-
ship of Gloucester. Geological position,

Chazy formation, Cambro-Silurian.
"A very fine-grained and compact,

greenish-gray, yellowish-brown and red-

dish-brown weathering, massive lime-
stone. An analysis by Mr. Johnston
showed it to have the following compo-
sition : (after drying at 100 degrees C.

—

Hygroscopic water 0.98 per cent.)
cent.)

Lime 19.78
Magnesia 10.55
Alumina 0.75
Ferric oxide 0.27
Ferrous oxide 1.71
Manganous oxide . 33
Carbonic anhydride 26.03
Sulphuric anhydride 0.07
Phosphoric anhydride 0.14
Silica, soluble 0.60
Water 0.20
Insoluble mineral matter 38.81

99.29

(32) G.S.C., 1899, pp. 32-33 R.
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"The insoluble mineral matter consist-

ing of :

Silica 24.20
Alumina U.77

Ferric Oxide 3.23

Magnesia 1.47

Potassa 1.46

Soda 0.13

Water (ignition) 1 .53

38.81

"The band from which thi9 argilla-

ceous magnesian limestone was taken
has been supposed to be an extension of

the beds affording a cement-stone, which
are worked by Mr. C. li. Wright on the

thirty-fourth lot of the first concession,

Ottawa Front, of Nepean township, in

the above-mentioned county of Carle-
ton. (53)

Marl

"From a deposit on the east side

of MacKay's or Hemlock Lake, lots

one and two of the Junction Gore of the

township of Gloucester, Carleton county.

The deposit has a thickness of about five

feet, but its extent is not known.

"Tho air-dried material is earthy,

slightly coherent; color, yellowish-white.

It contains numerous shells, also root-

fibres.

"Agreeable with the Tesults of an an-

alysis, conducted by Mr. F. G. Wait, it

has the following composition : (after

drying at 100 degrees C.—Hygroscopic

water 0.46 per cent.)

Lime 52.24

Magnesia 0.13
Alumina 0.13

Ferric oxide 0.09

Potassa traces.

Soda do.

Carbonic acid 41. 10

Sulphuric acid traces.

Phosphoric acid 0.02
Silica, soluble 0.11
Insoluble mineral matter 1 .08

Organic matter, viz., vegetable
fibre in a state of decay, and
products of its decay, such as

humus, humic acid, etc., and
possibly a little combined water 4.90

99. S6

"Assuming the whole of the lime to be
present in the form of carbonate, tri-

fling quantities of which are, however,
present in other forms of combination,
the amount found would correspond to
93.29 per cent, carbonate of lime.

(53) G.S.C., 1808. Vol. II.. p. 19 R.

"The insoluble mineral matter was
found to consist of : (54)

Silica 0.72

Alumina and ferric oxide 0.'J4

Lime 0.04

Magnesia 0.02

Alkalies 0.06

Dufferin

In this county the Clinton strata

"are limited by a bold escarpment,
posed of the rocks of the Niagara for-

mation, which succeeds" or overlies them.

"The inclination of the measures being

very small, probably not exceeding thir-

ty feet in a mile, the outcrop of the

series, particularly at the summit, pre-

sents a very indented outline, running
into deep bays in the valleys of the

principal streams where bold ravines are

worn in the rock above, (e.g., on the
Nottawasaga in Mono). Several minor
undulations occur north of this, iD

Mono and Mulmur."
"Though the Clinton strata are thus

easily traced by the conspicuous escarp-

ment which rises precipitously above
them, they themselves are but seldom
seen, being for the most part concealed

by a talus of debris." (55)

"The river Credit, in Caledon, is flank-

ed on both sides by the cliffs of the Nia-

gara limestone, in some places a hun-
dred feet high; these, in ascending the

valley, meet on the ninth lot of the

fourth range of the township, near Belle-

fontaine, and form a crescent-ishaped pre-

cipice, over which the river falls in a
cascade. In the valley of the Nottawa,
similar cliffs prevail; and at Orangeville

some of the rock, of a yellowish-white,
would take a sufficient polish to consti-

tute a very useful marble. The cliffs

continue through Mulmur and Notta-
wa s? "a." (56)

'Miat-'cs are worked in the limestone
noar Orn Seville, and in other parts of

the county.

Dundas

The following note3 describe the gen-

eral distribution of the limestone for-

mations in this county. Additional in-

form;! t ion will lie found in recent Sum-
mary Reports of the Geological Survey.

"
. . .

" Black limestone occurs in

the northwest corner of Williams-
burg, about a mile from the

right bank of the South Petite

Nation River. Being the most west-

(54) G.S.C.. 1894, pp. 23-24 R.

(55T Ibid. 1863. pp. 315-6.

(56) Ibid, pp. 327-8.
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erly exposure of black limestone

met with, connected with the southern
division of the Ottawa and St. Law-
rence trough, it is probable that it

may belong to the Birdseye and Black
River formation. There is nothing to

contradict this view in the aspect of

the rock, but no fossils have been ob^

tained to confirm it- Farther down
the river, at the eleventh lot of the

second range of Winchester, similar beds
hold Leperditia; but here also the for-

mation is uncertain. Still farther down,
at Armstrong's Mills, on the twelfth lot

of the fourth range, and in several

places in the neighborhood, quarries are

opened in black limestone beds, but
there they are characterized by Trenton
fossils. From this vicinity similar lime-

stones occur at intervals ail the way to

Crysler's mills, in Finch, and nearly the

whole of the township appears to be
underlaid by such strata in a generally

horizontal attitude." (57)

"The town of Iroquois is apparently
nearly on the eastern limit of the Cal-

ciferous, on this shore of the river, since

at Sheik Island the next recognized out-

crop is of the dolomitic limestones at the

base of the Chazy formation." (58)

"Few mineral substances are found in

the area to the south of the Ottawa
in economic quantity. Quarries are,

however, numerous and are situated
generally in the limestones of the Black
River formation, which has been found
to yield the best quality of stone for

building purposes. Others have, how-
ever, been worked in the limestones )f

the Calciferous, Chazy and Trenton, is

also in the heavier sandy beds at the
base of the Chazy, which are especially
well suited for foundation work. There
is a large quarry of this rock about
two miles east of the village of South
Mountain, on lot 2, range I., Mountain
township. The most important quarries
in the Chazy limestones are near
the village of Winchester, on
the road thence to North Wil-
liamsburg. The rock here is used
both for lime-burning and for building
stone. On lot 7, range I., Winchester,
there is an excellent quarry of flaggy
limestone in layers of about six inches
thick, from which flags of any required
size can be obtained. This is owned by
Mr. William Bolton. A similar flaggy
limestone is seen in a quarry on lot

39, range VTII., Williamsburg. These
are near the base of the Chazy lime-
stones, while most of the Winchester
quarries are in the grayish somewhat
nodular limestones belonging to the
upper portion of that formation." (59)

(57) G.S.C., 1863, p. 173.

(58) G.S.C., Sum. Rep., 1S99, p. 134.

(59) Ibid. p. 136.

"About two miles, in a northeasterly
direction from Van Camp's Mill, Cal-

ciferous limestone occurs in thin beds
and much disturbed, with characteristic

vugs of pink and white calcite. This
place has been opened as a quarry.

"The formation is also well exposed
in the neighborhood of South Mountain,
and all along westward of this place. . . .

"On the road from Mountain to

Smirleville, similar outcrops (Calcifer-

ous) also appear, and at a»bout one mile

and a half north of Mountain station,

this limestone is full of rounded and
angular pieces of quartz, varying in

size from a pea to a melon, and
angular pieces from a fourth of an
inch to a foot across. This conglom-
eritic rock has a very homogeneous
matrix, which exhibits plainly all the

characters of the Calciferous. The dip

of these beds on the south of the ex-

posure, is S. 20 degrees E. 18 degrees,

and on the north side is about 100

yards wide, the dip is N. 10 degrees

W. < 12 deerees.
"The Calciferous also appears near

Ormond Corner in the township of

Winchester, Dundas county, in beds of

limestone, as well as on the east point

of Racket River, on the south side

of the St. Lawrence, where ledges of

dark-gray, sandy limestone outcrop.

The south shore of the river northward
for some distance from this place, is low
and without rock exposure, but Calci-

ferous blocks are numerous." (60)

"Limestones of this age (Chazy) are

also seen about two and a half miles

west of Grantley, and at about three

miles south of Chesterville. They also

appear, associated with shales, about
two miles northeast of West Winches-
ter, as well as on lot 22, range XII.,

Winchester township." (61)

Durham

"In Darlington and Clarke, according
to Dr. Bigsby, the Silurian boulders
(limestone) generally occur in groups,

and not scattered like those of Lauren-
tian origin." (62)

"At the latter place [Cobourg], and
between it and Port Hope, there

are some small exposures of

blackish-gray, thin-bedded nodular lime-

stone and shale, which, among other

Trenton fossils hold Lingula Canadensis

and Asaphus megistos.
"The farthest up exposures of Trenton

limestone, near the lake shore, occur

(60) G.S.C., 1896, p. 61

(61) Ibid, p. 62 A.

(62) Ibid, 1863, p. 895.
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about a mile south of the village of

Oshawa in Whitby, where the dip is

X. 25 degrees; and at Bowmsnville,
where a quarry has been opened for the

purposes of the Grand Trunk Railway,

at the summit of the formation. The
strata here dip to the northwestward
at a small angle, and, as they must
finally crop out with a southward dip,

it ia plain that the beds of the quarry
are on a southward side of a synclinal

form, and that, after running to the
northeast on the strike for some un-

certain distance under the drift, they
must ultimately turn northward to

conform to the deeper strata seen far-

ther northward." (63)

"The most eastern exposures of the

TJtica [shale] formation, on the north
shore, are just above those of the Tren-
ton already mentioned as occurring to

the south of Oshawa, and near to

Bowmanville." (64)

Elgin

This county is drift-covered and few
descriptions have been published of its

geology. It is believed to be underlaid

chiefly by the Hamilton formation, al-

though the Corniferous appears to lie

directly under the clay in some locali-

ties. In a well drilled at Vienna 35 or

40 years ago it is said that CorniferouB
limestone was met with beneath 240
feet of clay. The point at which the
drilling was done lies about 40 feet

above Lake Erie. (65)

The following log gives information
on the underground geology of another
part of the county:
'At about the same time that the

boring at Vienna was made, one was
also made at Port Stanley, to a depth
of 298 feet. The record is as follows :

[probablv all Hamilton] (66)
Feet.

Surface : 172

Black and brown shale 30
Light coloured shale 16

Limestone 80
"

Essex

Rev. Thomas Xattress. B.A.. has
kindly furnished the writer with the
following interesting account of the
limestones of Essex county, together
with photographs of the quarries which
are reproduced in this report.

Anderdon Quarries

"The exposures are in Anderdon town-
ship in the southwestern part of the

(63) Ibid. pp. 189-90.

(64) Ibid. p. 210.

(65) G. S. C. 1866, p. 250.

(66) Ibid. 1S90, p. 49 Q.

county, and on Pelee island, in lake

Erie.
'

"In Anderdon, within a few hundred
yards from south to north, there is an
outcrop of three several qualities of

limestone (67). The overlying deposit is a
magnesian rock, gray in color, of which
some 32 feet in depth has been exposed

in quarrying. There are some indications

that the thin beddinc that forms the

surface depo-it on Pelee island begins
not far south of this point of measure-

ment, going to show that the approxi-

mate maximum depth has been reached.

There are five beds of this dolomite,

measuring, from above downward, two,

eight, four, eight and ten feet in thick-

ness respectively. The lower eight-foot

bed is unsurpassed as dimension stone.

The four and ten-foot beds are also

of very fine quality, the latter, however,
showing some chert. An 'analysis of the

former, the four-foot stratum, shows
I CO 60.903, Mi:' I I

0.071, FeAl .« I 0.230, Si< >_ 2 350.

"The surface beds, so far as exposed,

are somewhat weathered, and are used

for foundation stone, and road mater-

ial. The quality will doubtless improve
as quarrying advances in the direction

of the dip. The top layer is crinoidal

by contrast, and may be found to jield

a fair quality of lime.

*"The block stone for the locks on the

first canal on the American side, at

Bault Ste. Marie, was taken from these

dolomite beds. So also the stone for

the lock9 in our own canals at the same
place.

" Immediately under the gray dolo-

mite is as pure a limestone as could be

desired. A large surface area is exposed
and quarrying has been carried on to a

depth of 25 to 30 feet. Analyses made
by the Solway process people at Detroit,

who own and operate these quarries,

Bhow an average of CaCO 97.50,

BlgCOj L.50, CaSO, 0.03, BiOj 0.80,

i FeAl < » 0.09. Hitherto it has
been put upon the market only

as crushed stone and founda-

tion stone. A test kiln has late-

ly been put in, of 135 barrels capaci-

ty, and excellent lime is burned. One
or two beds are of remarkably smooth
texture, but the rock is too brittle for

lithographic use. Other beds show bre-

cciation to some extent. There i3. how-
ever, no perceptible deterioration in qual-

ity.
" Under the high grade limestone is

another dolomite, a fine-crystalline mas-
sive rock, a brown stone very desirable

" 3ee Bureau of Mines Report, 11th
Vol.. "The Corniferous Exposure in An-
derdon." pp. 123-127, in wnicn tne g^-
logy, crystallography and palaeontology
of the district are reported upon.



42 Bureau of Mines No. 5 : Part II

for building purposes. A new quarry-

was opened up in this about two years

ago on the property immediately east

of the other quarries named. There is

but a light stripping of earth and lime-

stone to contend with, yet the stone hag

not been put on the market. It is a
stone that is easily worked: no better

could be found for carving. An analysis

shows CaC03 57.28, MgCOa 41.15, a

trare of CaS04 ,
(FeAl)2Os 32, Si02.

1.25. Some of the lower strata ,as re-

vealed by diredges working in the bed

of Detroit river, are very full of a
branching coral. The upper beds are

entirely free from foreign matter.

"The facilities for shipping from these

quarries are good. The Michigan Cent-

ral railway crosses the Solway Process

company's property, running almost par-

allel with and close to the line along
which the high-grade limestone runs out.

A spur runs down into the gray dolo-

mite quarry to the east side of the

property, where the lime kiln is located.

On the one side of it is1 the clean sur-

face of the limestone, on the other the;

dolomite and the stone-crusher. A mile
distant, either by the roadway owned
by the company, or by the M.U.K., is

the river. There is a dock at the river

which belongs to the quarry property.

" The Solway people could use four1

hundred tons of their own rock from
these quarries daily in the manufacture
of soda ash at their works across the
river. A prohibitive tariff has necessi-

tated their buying another quarry of

rock of the same quality in Michigan.
As it is they employ eighty men here.

"Two records of well borings may be
cited in relation to the Anderdon quar-
ries. The Caldwell Grove well is about
two miles south. Here, under eight feet

of clay is: limestone, 252 feet; sand-
stone, 60 feet; limestone, 180 feet; shale
and gypsum, 16 feet; limestone (hard),

320 feet and (soft) 297 feet, and another
265 feet, gray shale, 20 feet.

" The Parks well, some three miles
southwest, showed 30 feet of sand and
gravel; limestone, 228 feet; sandstone,
84 feet; limestone, 182 feet; gypsum, 12

feet ; limestone, 468 feet."

A sample of brown dolomite from the
White quarry, Amherstburg, was found
by Mr. Burrows to be of the following
composition :

Per cent.

Insoluble matter 1.52

Ferric oxide and alumina .33

Lime 30.34

Magnesia 20.89

Carbon dioxide 46.78

Sulphur trioxide 18

Total 100.04

P«lee Island

" Pelee Island contains some 13,000

acres of land, and has exposures of rock

on the north, west, south and east sides.

At the present time active quarrying is

carried on at the north end only, in

Capt. John MeCormack's quarry. Here
there is a stone-dock with ample accom-
modations and depth of water in the

immediate vicinity, a part of the quarry
property. The first 12 or 14 feet of

rock is thin-bedded—as is the case on
all parts of the island wherever glaciers

have not planed the rock to unusual
depth. The first few feet of this is much
weathered. Exception should be made,
however, in the statement as to both
thin-bedding and excessive weathering in

the case of two beds within the depths

of weathered rock, averaging 10 to 14

inches each. These two strata are re-

markably easy of access in each quarry
and exposure, except on the east side,

where the exposed depth is not suffi-

cieoit to show them.
" Stone has been taken from the north

end quarry during the past year for the

filling of the cribs protecting the new
Pelee passage lighthouse. There is prob-

ably no point in Canada where stone for

such a purpose (and stone of the same
thin-bedding, but better in quality than
is needed for such filling), is quite so

accessible as at this quarry. Were a
dock to be built at the south side of

the island, east of the point that runs

out toward Middle Island, the most
southerly part of Canada, Pelee itself

would furnish an exception, for here
thousands of cords are piled up along

the rock beach, and are still being

brought up from the lake bottom.

"The quarry on the west side of the

island is the property of Captain Eugene
McCormick, master of the Pere Mar-
quette railroad transfer steamer at Sar-

nia. It is pre-eminently a block stone

quarry, for, though the usual thin-bed-

ding is present, and at its maximum
depth, where the greatest amount of

quarrying has been done, immediately

behind this point almost the entire

depth of the overlying formation has
been denuded by glacial action.

"Block stone was taken out here for

the Welland canal locks. Subsequently

a Toronto firm quarried the same stone

to be sawn into flags for street pav-

ing. The facilities for shipping are

good. The new west dock is as fine an
island dock as may be found in the coun-

try, and is close at hand. A short tram-

way was used to transfer the blocks

from the quarry to boats.

"Considerable testing for oil and gas

has been done since 1895. The well
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known as the Comber well near the
.centre of the island was the first to bo

put down of which official record was
kept. Drillings examined by Dr. H. M.
Ami in 1896 show : Post-tertiary drift,

58 feet; Corniferous, impure fossiliferous

limestone, with corals, shells, carbona-

ceous matter, etc., 222 feet; Oriakany
sandstone (more likely the pure glass

sand known to the Michigan and Ohio
geologists as Sylvania sandstone), 40

feet; Lower Helderberg and Onondaga,
gypsiferous dolomite, 458 feet. A num-
ber of wells have since been put down
in this same neighborhood. Oil has been
found, but the flow is indifferent. The,

same statement holds good of gas.

" Two companies, one a New York
company and the other the South Bay
Oil Company of Cincinnati, Ohio, are
boring at the south end of the island.

The latter company have abandoned
their first well at a depth of 750 feet,

pronouncing it a 'dry hole.' No other
test had been completed at the time of
reporting. So far as known no well haa
yet been put down beyond 800 feet.

" Splendid evidence of glacial action
is observable everywhere on the high-

lying parts of Pelee. The amount and
character of the denudation, and the
distinctness of the striae, are little short
of marvellous. So far as palaeontolo-
gical evidence goes the formation is the
same as on the main shore some 35 miles
northwestward in the Anderdon quar-
ries. The variety and relative size of
fossil specimens, in the thin-bedded rock,

as well as the superincumbent position
of the strata, indicate a later develop-
ment. The high grade limestone ex-

tending across Monroe county, Michi-
gan, from the northwest corner of

Ohio, in a northeasterly direction, and
across the southeast corner of Wayne
county, outcropping in Anderdon, is not
exposed, on the island." (68).

(68) Geological Survey of Michigan,
Vol. VII., Pt. 1.

Samples 1, 2
}

3 and 4 are from a
quarry on the west side of Pelee is-

land, and represent the character of the
from near the surface, and from

a depth of G, 8 and 10 feet respectively

;

5, west end quarry. Samples 0, 7, 8

and 9 are from the north end of the
island. 6, the thicker layer. 8, 12 feet

down in quarry. 9, towards bottom of
thin bedding. 10, 11, 12 and 13 are
from the south end of the island. 14

i- from the west side.

Frontenac

This county possesses very valuable
resources in its limestones for building
purposes. The cheapness with which
the Cambro-Silurian limestones are quar-
ries in the vicinity of the city of Kings-
ton and their good quality have caused
them to be largely used in the public

and other buildings. From this large

use of limestone in the buildings has
originated the term "limestone city."

The crystalline limestone or marble
of the northern part of the county is

considered to be of good quality and
occurs in great abundance.
Large marl deposits are found in some

of the lakes of the county.

Cambro-Silurian Limestones

" On the islands lying in the St.

Lawrence, between Kingston and
Gananoque, notably on Wolfe and
Howe Islands, which are the

largest, several good contacts are
seen. On the northeast end of the
latter, which is several miles above
Gananoque, ledges of sandstone occur,

in places resting upon the granite and
filled occasionally with pebbles of white
quartz. These are overlain by the
green, grey and black shales, which are
found at the base of the cherty lime-

stones, near a small cove known as Bush
Bay, about two miles from the lower
end of the island. The beds are all

horizontal. "Some of the shaly layers

ANALYSES OF PELEE ISLAND LIMESTONES

Insoluble residue
Silica 1.38
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are very like certain green Chazy shales

of the Ottawa basin, but are not quite
so hard or slaty. They pass directly up
into the limestone which contains Black
River fossils, and which thence occupy
the whole of the island along the south
side. On a road across the island from
Bush Bay, the Black River limestone
rests upon white quartzite about mid-
way to the north shore. The quartz-
ite is penetrated by red granite, and
the latter is seen along the north side
of the island below the mouth of Big
Bay. The southwest part of the is-

land is all Black River limestone.
"On Wolfe Island the Black River

limestone is the prevailing formation. It

is seen in low ledges along the shore
where this is not occupied by clay or
sand.

"The northern part of the island is

occupied by the cherty variety with
shaley layers, but near the village of

Marysville the upper portion of the for-
mation is well seen and contains great
numbers of fossils, in which Tetradium
fibratum is abundant. These rocks ex-
tend south of this to a point opposite
the north end of Simcoe Island, when
they are overlaid by limestone of Tren-
ton age. The rocks of the Trenton for-
mation apparently occupy all the west-
ern end of the island, and are well
seen at Bear Point at the southeast ex-
tremity, from which a large collection
of fossils has been obtained. The rocks
of the island are all so nearly horizon-
tal that dips cannot be measured.

"Simcoe and Horseshoe Islands off the
west end of Wolfe Island are both oc-
cupied by fossiliferous sediments, partly
of Trenton age. Garden Island, which
lies off the city of Kingston, is com-
posed of Black River limestone. Fur-
ther west. Amherst Island and the
whole of the peninsula of Prince Edward
county are apparently entirely occupied
by the Trenton formation." (69)

"That part of the Birdseye and Black
River formation which is well marked
by its fossils, after crossirfg the upper
part of Wolfe Island, reaches Catara-
qui Point, a little above Kingston, and
strikes for the west end of Loughbor-
ough lake. From this westward it con-
stitutes a third escarpment, which rises
at a varying, but usually not very
great distance, back from the two es-

carpments in which the less fossiliferous
strata occur, presenting a bolder and
usually more rocky front than either
of them. The attitude of the whole
series, including the Trenton, which
does not usually show any marked es-
carpment, is for the most part nearly
horizontal, the inclination in many in-

stances being so small as to be almost

inappreciable. In consequence, it hap-
pens that, except in the escarpments
and in sections worn out in the courses
of streams, the rock is seldom seen,
being concealed by a great deposit of
drift." (70)

"The more conspicuous and more fos-

siliferous escarpment presents itself

about two and a half miles west of
south from the upper one of the other
two, on the third and fourth lots of the
third range of Lougborough, where beds
of brownish-grey bituminous limestone,
approaching to brownish black, crop
out. . . These beds strike over to the
first and second lots of the eighth
range of Portland; and beds resembling
them are met with on the road between
Portland and Lougborough, in the ninth
range, about a quarter of a mile from
the second escarpment. . . In the
eleventh lot of the eighteenth range of
Portland, on Pond Lily Lake, the third
or uppermost escarpment is from a
quarter to half a mile south from the
middle one." (71)

' A similar bed [of magnesian lime-
stone] 3 feet in thickness, occurs in
the ditch around the fort at Kingston,
and has been used as a cement." (72)

Analyses

(1) "From the Bath Road quarry,
Bath road, Kingston. Geological posi-

tion—Birdseye and Black River forma-
tion, Cambro-Silurian.
"Structure, compact—containing, in

parts, some small inclusions of crystal-

line calcite; color, somewhat dark blu-

ish-grey.

"Mr. R. A. A. Johnston has made an
analysis of this stone, and with the fol-

lowing results:

(After drying at 100 degrees C.—Hygro-
scopic water, 0.16 per cent.)

Carbonate of lime <>9.07

Carbonate of magnesia 2.52

Carbonate of iron • .. 0.26

Alumina • 0.14
^

Silica, soluble 0.12 ^7.72
Insoluble' matter 7.46 )

Organic matter 0.27

G.S.C., Sum. Report, 1901, pp. 176-7.

"This stone is largely used in the city

of Kingston for building purposes.

(2) "From the Wolfe Island quarry,
Wolfe Island, opposite Kingston Har-
bour. From the three-foot bed. Geo-
logical position—Birdseye and Black
River formation, Cambro-Silurian.

(70) G.S.C., 1863, pp. 183-4.

(71) Ibid, p. 185.

(72) Ibid, p. 806.
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"Structure, compact—traversed by an
occasional very thin seam of crystalline

calcite; color, dark brownish-grey.

"An analysis—conducted by -Mr. K. A.

A. Johnston—gave as follows:

(Alter drying at 100 degrees C—Hy-

groscopic water, 0. 12 per cent.)

Carbonate of lime 94.81

Carbonate of magnesia
Carbonate of iron 0.2'J

Alumina
Insoluble matter 2.U0

i ., ,

Silica, soluble 0.12 " "-

Organic matter 0.28

100.73

"This stone has been used in several

public works, viz., Fern's Point lock,

piers and abitrnents of Kingston Mills.

Grand Trunk Rai'wav bridges, and for

heavy base courses in several public

buildings—and these, after a lapse of

some forty years, are said to be in as

good a state of preservation as when
first built." (73)

Crystalline Limestones

Limestones of this class are widely
distributed in the central and
northern parts of the county.

The distribution of the various

bands and belts will be found described

in the reports by the late Mr. H. G.
Vennor of the Geological Survey. The
marbles of the township of Barrie have
attracted particular attention.

"North of the Long Lake, an expan-

sion of the Mississippi, the limestone is

mostly blue in color and often slaty. Thi3
character is well seen along the
road from Ardock to the head of Long
Lake; but in the vicinity of the in-

trusive masses the bluish color disap-

pears and the rock changes to a highly

crystalline cream-coloured mass, in

places affording a white marble, often
of great beauty." (74)

Analyses

"From lot twenty-seven, range nine.

of the township of Barrie. Geological
position, Laurentian.

"Structure, very finely crystalline;

color, pure white.

"An analysis by Mr. R. A. A. Johnston
gave the following results : (After dry-

ing at 100 degrees C.—Hygrosopic
water. 0.07 per cent.) (75)

(73) G.S.C., Vol. 4, 1888-89, pp. 25-6 R.

(74) Ibid. 1896. p. 56 A.

(75) Ibid. 1888-89. p. 27 R.

Carbonate of lime 54.02
of magnesia 42.03
iron O.cJi

Alumina
|

Insoluble matter 2.52
Silica, soluble J

99.81
"

1. "Is a white and coarsely-crystalline
dolomite, from the fourth lot of the
tenth range of Loughborough. It leaves

when dissolved in acids a residue of

quartz and serpentine, and contains
l races of oxide of iron and of phos-

phates. . . .

2. "Is a fine-grained white marble
from Mazinaw Lake, and is a pure do-

lomite
1.

Carbonate of lime 5.3 . , 9 53 .'JO
"

of magnesia.. 37.11 45.90
Peroxyd of iron traces
Insoluble quartz., etc. .. 7.10

100.00 99.80

(3) "A magnesian limestone from the
sixth lot of the tenth range of

Loughborough is coarsely crystalline, but
strongly coherent, snow-white in color,

vitreous, and almost translucent. This
rock contains small crystals of tremolite,

grains of quartz, often rose-colored,
bluish and greenish apatite, and scales
of yellowish-brown mica. It- analysis
gave 4.00 per cent, of insoluble matter
and 7.50 per cent, of carbonate of mag-
nesia, with but a trace of oxide
of iron. Cold dilute acetic acid

dissolved the carbonate of lime,

with 3.65 per cent, of carbonate
of magnesia: and the residue, which con-
sisted of a mixture of dolomite with
the foreign minerals, gave to hydro-
chloric acid, 3G.70 per cent, of magnesian
carbonate." (76)

Analyses of crystalline limestones
from various parts of Frontenac coun-
ty are given in the following table :

Constituent.
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3 represents the rock at Reynolds', south

of Verona ; 4 is from Goodbery's
quarry near kiln, Verona ; 5 is from a

point two miles north of where Good-
bery gets stone for his kiln.

Marl

"A great portion of the bottom
of Loughborough Lake is a thick deposit

of marl; and the bottoms of all the lakes

from this to White Lake, in Olden, are

in greater or less degree composed of

the same material." (77)

Glengarry

Calciferous, Chazy, Black River and
Trenton limestones are found in this

county. Their distribution is given in

small seams of a black bituminous sub-
stance. It is rather hard to work, but
of very good quality. In places the
rock contains small veins of white cal-
cite, and in certain portions has a mot-
tled, pinkish aspect from the presence
of pink calcite. In others it assumes a
greenish hue, due to a thin coating of a
shaly bituminous mineral. This stone is

used in the construction of the new
Reformatory at Alexandria" (80).

The log of a well drileld for water
"on the northern bank of the Garry riv-
er, a branch of River Delisle, where
ledges of grayish fossiliferous Trenton
limestone occur, holding crystals of clear
white calcite and small partings of black,
shiny, very friable shale," gives the
thickness of the limestone strata,
as follows :

Depth Character of rock. Formation represented and thickness.

Dark grey impure limestone, holding fossils Trenton
; 470 feet or more.

Dark grev impure limestone, softer than preceding ; no
fi-is-ils detected Black River : 100 feet

(assumed thickness)
Dark frrav impure limestone, underlain by greenish-grey

calcareo-arenaceous shales—at times line-grained, at

others coarse and more highly arenaceous. Obscure
fossil remains detected in the upper calcareous beds. . . Chazy : 185 feet.

Hard, compact, dark, chocolate-colored limestone, prob-
ably magnesian ; no fossil remains observed Calciferous : 31 feet, or more.

the Geology of Canada, 1863, pp. 116,

126, 171-172.

'• The Chazy limestone at Hawkesbury
and Lochiel also encloses phosphatic
nodules, from one-fourth of an inch to
an inch in diameter, blackish-brown
without, but yellowi?.h-brown within, and
giving off abundance of ammonia when
heated." (78)

"The railway at Glen Robertson is

presumably near the line between the
Trenton and Black River, the beds of the
former showing to the south and also
to the west at Alexandria." (79) The
characteristic fossils of the Black River
are abundant at the Glen Robertson
quarries,

Calciferous Formation

"A valuable quarry in rocks of this
formation [Trenton] is located near
Alexandria, on lot 27, range V., of Lo-
chiel, about 200 yards to the south of
the road. The rocks are heavily bedded
ami dip S. 10 degree* E. < 7 degrees.
They are vertically jointed and blocks
of any dimension can be obtained, as
the limestone is easily split horizontally.
It is highly fossiliferous, and contains

(77) G.S.C., 1S63, p. 764.

(78) Ibid, p. 462.

"(79) Ibid, Sum. Report, 1899, p. 135.

"The undertaking was abandoned at

790 feet." (81)

"The Calciierous limestones have a

very considerable development on this

sheet, and the soil overlying them is

generally poor and thin or sandy, un-
less covered with heavy beds of clay,

as in Soulanges county, the eastern
part of Glengarry and some parts of

Huntingdon.
"The principal places at which the

Calciferous formation has been observ-

ed are as follows : At Manotick, on the

Rideau River, the beds resembling
those seen at Glen Nevis. They are also

well exposed at Manotick station and
to the south of this place. Similar
rocks also occur on lot 20, range 6, Os-
goode township, Carleton county, the
dip of which is S. 88 degrees E. 6
degrees. They are also well exposed
along the road between ranges 6 and 7.

Osgoode, from Vernon Corner north
for about three miles as also on lot 23,

range 12, Mountain, Dundas county,

and near Van Camp's mill, and they
again appear about three and a half

miles west of Winchester, with a dip of

S. 45 degrees E. 4 degrees to 6 degrees.

"About two miles, in a northeasterly-

direction from Van Camp's mill, Calci-

ferous limestone occurs in thin beds

(80) G.S.C., 1896. pp. 62, 63 A.
(81) Ibid, 1895, p. 69 A.
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and much disturbed, with characteristic

vugs of pink and white calcite. This

place has been opened as a quarry.

"I'll ; formation is also well exposed

in the neighborhood of South Mountain,

and all along westward of this place

towards Kemptville and Merrickville,

and southward towards Easton's Cor-

ner* and Irish Creek. It thence con-

tinues en to North Augusta and to the

shore of the St. Lawrence as far as

Prescott and down the river to Car-

dinal.

"This formation is also seen on the

Castor River, at about three and a

half miles southeast of Kussell. Sandy
calcareous basal beds of the same for-

mation can be seen about two miles

south of Sinirleville, where they have

been greatly altered, and hold pebbles

and lenticular pieces of quartz.

"Rocks of this formation extend west-

ward from the eastern half of the

township of Grenville, and beds of the

can be seen near Hickston Cor-

ners, Hell Gate swamp and Spencerville

station on the Prescott and Ottawa
railway. On the Nation River, near

Spencerville station, the rocks have
been disturbed and altered, so that,

_ with the ledges of characteristic

brownish-weathering, dolomitic, fine-

LTiaiiied, gray limestone of Calciferous

age, patches of banded sandy lime-

stone occur, which probably are of

Chazy age, or else represent much al-

tered portions of the Calciferous.

"On the road from Mountain to

Smirleville similar outcrops (Calciferous)

also appear, and at about one mile and
a half north of Mountain station this

limestone is full of rounded and angu-
lar pieces of quartz, varying in size

from a pea to a melon, and angular
pieces from a fourth of an inch to a
foot across. This conglomeritic rock
has a very homogeneous matrix, which
exhibits plainly all the characters of

the Calciferous*. The dip of these beds
on the south of the exposure is S. 20

degrees E.
' 18 <li-_r n->'~. and on tin-

north side is about 100 yards wide,

the dip ie N. 10 degrees W. 12 de-
grees.

"The Calciferous also appears near
Ormond Corner in the township of Win-
chester, Dundas county, in beds of lime-

stone, as well as on the east point of

Racket River, on the south side of the

St. Lawrence, where ledees of dark-

eray. -andy limestone outcrop. The south
shore of the river, northward for some
distance from this place, is low and
without rock exposures, but Calciferous

blocks are numerous.
At the bottom of Hungry Bay these

limestones appear in a small knoll, hold-

ing large pockety vrtsrs of pink and
white calcite associated with iron py-
rites. Some of the upper beds are slaty.

and where the calcite occurs the rock is

of a grayish-buff colour, compact and
with a very tine grain, almost tine

enough to be used for a lithographic

stone, were it not that it conta;ns cer-

tain inclusions which unlit it for that

purpose. The dip is here S. 30 degrees

da place has been opened for a
quarry and some of the material used
in the construction of the Canada
Atlantic Railway bridge was obtained

from it.

"The Calciferous also appears on a
small brook which empties into the

River a la Graisse, lot 17, range \ 11,

Lochiel, but the dip could not here be

ascertained.

Chazy Formation

"The Chazy, in this area, has not
so wide a distribution, but is generally

well defined, both by the character of

its shales and sandstones and by the

fossils contained in the upper or

limestone portion, in the western
part of the sheet about one mile

north of Manotick station, ledges

of bluish-gray and grayish limestones

appear, which probably belong to this

formation. Not far from Berwick, also,

are ledges of dark bluish-gray limestone

dip s. 40 degrees E. 4 • -•'•'
s.

beds extend northwest from this place

as far as Cannamore post-office, and con-

tinue on in this direction. A similar

rock also occurs in the northern part

of Dundas and the southern part of

Russell.

"Limestones of this age are also seen

about two and a half miles west of

Grantley and at about three miles

south of Chesterville. They also ap-

pear, associated with shales, about two
miles northeast of West Winchester, as

well as on lot 12, range XII, Winchester
township.

"On the north shore of the St.

Lawrence, at a small point opposite

the northeast corner of Barnhart
Inland, there is a fine exposure of green-

ish and black Chazy shales. They are

very concretionary and nodular in

places, but no fossils were observed. The
dip is N. 1" degrei - W
These shales are exceedingly thin and
splintery and are easily crushed In the

hand.
"At the northeast end of Sheick's

Island, opposite Mille Roches, are fossil-

iferous flat-lying Chazy limestones. A
quarry has been opened here and a

quantity of material taken out for the

construction of the canal. Specimens

were collected from these quarries. The
limestone at this place is bluish-black

in colour, very hard, with a flinty frac-

ture, highly fossiliferous, and holds

small dots or specks of clear calcite. It
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is of fairly good quality, though some-

what, seamy in places. On weathered
surfaces, which are of a brownish gray
colour, it is seen to be concretionary,

and the partings of the beds, which vary
from six to twenty-four inches, are very
rough, blackish and pitted. I am told

that 15,000 cubic yards a year have
been taken out. The rock, in some
places, is in beds of nine to ten feet

thick, with generally a parting at about
five feet from the surface.

Trenton Formation

" The Trenton formation, with which
is associated the Black River, has
a very extensive development in

this area, in the western part of the
sheet, beds are well exposed from .Billings

Bridge along the main road to Britannia,
where also the Chazy is well seen. The
Trenton is also well exposed near Mr.
Henry Onderdonk's, a short distance to

the northwest of Aultsville, as well asi

in the township iof Russell, on one of

the branches of the Nation River. It

also appears about Crysler in the town-
ship of Finch, Storniont county, and
thence extends eastward towards Moose
Greek.

" Near South Finch, the bed of the

Payne River consists of Trenton lime-

stone, and there are also fine exposuresi

about South Finch, Lodi, and othen
points in the vicinity" (82).

Grenville

The Calciferous is the only one of the

limestone-bearing formations reported as

occurring in this county. A little above!

Maitland in the township of Augusta
layers of limestone are interbanded withl

sandstone. Similar exposures are seen!

down the river to a point a little belowl

the town of Prescott.

"The quarries in the Calciferous for-

mation yield stone principally for local

use. The stone is largely dolomitic, but
the quarries are not extensive. Along
the St. Lawrence east of Prescott. whore
this formation is extensive, several large

quarries are, .however, found, and are

worked somewhat extensively. The
principal quarries in the Black River

limestone at Mille Roches, Glen Rob-

ertson, etc., have already been referred

to" (83). See also under Dundas, Glen-

garry and other eastern counties.

Grey

"In Collingwood the deposit [the

Utica formation in the 3rd and 4th

(82) G.S.C., 1896, pp. 62, 63 A~

(83) Ibid, Sum. Rep.. 1899, p. 136-7.

ranges of the township], consists of

dark brownish-black shales, interstrati-

fted with occasional beds of compact
brownish limestone." (84)

Clinton Formation.—"From Colling-

wood, the general outcrop [of the es-

carpment] turns to the northwest; but
it presents a very deep sinus, southward,
up the valley of the Beaver River,

reaching nearly to the centre of the
township of Artemisia; and another up
the valley of the Bighead, in St. Vincent,
Sydenham and Holland. A third inden-
tation carries the outcrop a few miles
up the Sydenham River, which flows

through the town of Owen Sound into
the bight of the bay.
"Though the Clinton strata are thus

easily traced by the conspicuous escarp-

ment which rises precipitously above
them [capped by Niagara strata], they
themselves are but seldom seen, being
for the most part concealed by a talus

of debris. The base of the series, how-
ever, is nearly as well marked as the
summit, by the sandstone of the Grey
band, which crops 1 out from below them,
and forms a low, but distinct terrace. . .

"In several places in the township of

Sydenham the thin-bedded limestones of

the Clinton formation are seen to rest

upon the red and green shales of the
Medina. . . .

" In these townships [Collingwood,
Euphrasia, St. Vincent and Sydenham],
the Clinton formation also spreads out
somewhat wider than usual; and the
red ferruginous band, which marks the

upper part of it, is met with in several

exposures, though nowhere sufficiently

charged with iron to constitute a work-
able ore. In the second lot of the fourth

and fifth ranges of St. Vincent, in a bed
of bluish shale, near the summit of the

formation, crystals of gypsum are dis-

seminated in some abundance.
"At Owen Sound the Medina rocks

[sandstone] are limited above by about
twenty feet of dolomite, which bere con-

stitutes the base of the Clinton forma-
tion. This dolomite, which is of a yel-

lowish color and weathers yellowish-

brown, contains, in great numbers, a few
species of silicified fossils. . . Between
it and the base of the massive lime-

stones, which are classed with the Nia-

gara series, the surface is covered with

red olay. The strata from which this is

derived, no doubt, represent the iron ore

bed, and are seen in several places with-

in a circuit of three miles. From the

bight of Owen Sound, the Medina and
Clinton formations are traceable along
nearly the whole lake front of the town-
ship of Keppel; and in the vicinity of

Cape Commodore their entire thickness

can be determined by actual measure-

(84) G.S.C., 1863, p. 211.







Limestone quarry at Dolly Van:

Lime kilns at Dolly Varden siding. Halton County.





Limehouse : a series of old " set" kilns, with new " draw " kiln on right. Halton County.
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ment. Strata of the Hudson Kiver for-

mation here constitute the base vi the

cliir, above which tiie red and green Me-
dina shales present a volume of 109

ing upon these, the Clinton forma-
tion shows about 36 feet of thin-bedded
magnesian limestone, between which and
the abrupt

j
_ - arpment of

the Niagara scries, there is a thickness

of about 150 feet. In this the stiata are

partially concealed; but a considerable

portion of them appear to L>

The base of the Clinton appears to

Colpoy's Lay. at about three and a haJf

miles, and the summit, at about two
and a quarter miles, from its western
extremity; having a mile and a quarter
for the breadth occupied by the forma-
tion. From this it would appear that
the slope of the strata in this part is

about 120 feet in a mile." (So)

Niagara Formation

"The cliffs [of Niagara limestone]
continue through Mulmur and

gaj and on the twen-
ty-fourth lot of the twelfth range
of the latter township the whole mass
of this limestone to the highest part of

the escarpment, has been ascer-

tained by measurement to be
about 160 feet thick. As far as seen

ta dor appears to be greyish at the
gradually passing upwards into

buff or yellowish-white; most of the
beds being banded with the two colors.

The rock, which is magnesian, is harder
in the lower than the upper part, and
appears to be encrinal for most of the
thickness: the encrinites abounding
towards the top. It maintains the same
colors and character* alon<r what is

called the Blue Mountain ridsre through
CoUingwood [township], to the point
where the ridare approaches nearest to
Lake Huron: and it is probable that the
formation thus far does not diminish in
volume.

" In the valley of the Beaver River, n
Euphrasia and Artemisia, the same lime-
stone has a thickness of at least 120
feet. At the head of the valley, on the
2f.th lot of the 10th range of Artemesia,
the stream falls over a precipice of 70
feet of this magnesian limestone.
Flowing thence rather to the east <->f

north, it is flanked on both sides by bold
marts of the rock, which gradual-

ly separate from one another: leaving
between them a beautiful and fertile
valley, which in a distance of about eiorht
miles attain^ a breadth of three mifes.
In several places the comment be-
come-? perpendicular, and in a nreeipice
on the rirrht side of the vallev. about the
10th lot of the 3rd ranee of Euphrasia,
47 feet of the rock appear to constitute

55) G. S - pp. 315-319.

oed, without di\.-

planes. The color of the rock is, i

lore, a pale buli .white, and
the weathered parts du-piay obscure en-
erinites and corals.

•"The escarpment, on the left side of
the valley continues northward into Su
Vincent; and then makes a sharp turn
to the westward, running lor ten miles
in that direction on the right or south-
ern side of the valley of Big Head
river, which is supplied from it with

ral tributaries, Uii the left side of
this stream, and between it and Owen
Sound, the limestone spreads out into a

:lat-topped hill, situated chiefly in

Sydenham, and presenting to the north-
.icai escarpment. The <_m-

crinal portion of the limestone ia

diap.... -uiimiit, while tiie char-

acteristic Pentamerus oblongus occurs

on both sides, at the base in the first

range of :>outh Sydenham.

"•'!.. rich flow into the
bight oi Owen Sound, the Potawatamie
Horn the southwest and the Sydenham
from the south, fall over precipi

2u and 50 feet respectively, of the lower
part of tiie same limestone; the bottom
of which is from 20 to 30 feet beneath
the cascades. On the 13th lot of the
-ud range ot .Derby the escarpment
which runs between these two falls pre-

sents a height of GO feet; at the bat

which there occurs a bed abounding in

corals. . . .

"The rock of the escarpment in this

neighborhood abounds in excellent ma-
terial for the purposes of construction.
About two miles south by east from the
town of Owen Sound there are unworked

i of a white or pale grey color, of

which the upper beds are from two to
four feet thick, and the lower ones ocea-

: twelve feet. The upper bed
might be quarried to an almost bound-
less extent, and would give a very fine

and iasl The lower beds are

likewise fit for building purposes, but be-

f an abrupt precipice,

annat be so conveniently quarried.

Large loose blocks, however, skirt the
escarpment, and these would furnish a

supply for a great length of time. About
a mile and a half up the Sydenham River
there has lately been quarried from the
lower beds of the escarpment some fine

stone for the lighthouse constructed on
Griffith's Island. The road south from
Owen Sound, on the line between Syden-
ham and Derby, crosses the base of the
limestones, about a mile and a half from
the town. After a rather sharp ascent
over the lower part of the escarpment,
it gradually rises for some distance, and
reaches what is considered the summit

4 M.
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of the formation', on the 6th lot : the

total thickness being about 150 feet."

(86)

"The bold escarpment formed by the

Niagara limestone in Derby appears

about two miles west of the town of

Owen Sound, and between this position

and Colpoy's Bay it sweeps round to-

wards the heights above Cape Commo-
dore, in a line conforming in some de-

gree to the shape of the coast, but pre-

senting a less salient curve. The base

of the limestone comes upon Colpoy's

Bay, and crosses it, probably, about two

miles and a quarter from its bight." (87)

Guelph Formation

"Exposures of these dolomites [of

the Guelph formation] are again,

met with on the Rocky Saugeen

River, upwards of forty miles

N.W. from Fergus. One of them occurs

about three miles beyond Durham,

where the Garafraxa and Owen Sount

road crosses the river. Here the rock

has been quarried for building stone,

and for burning into lime The lower

part is a light greenish-grey sub-crystal-

line magnesian limestone, divided into

beds of from eight to ten inches thick

with very obscure fossils; while the up-

per part is a greyish-white coralline

mass, seven feet thick, in several beds,

of which the thickest is 3 feet. . . An-

other of these exposures is at the junc-

tion of the Rocky Saugeen with the

main stream, in the rear of the 62nd

lot of the 3rd range of Bentinck ;

where about 25 feet of the rock are

seen on the right bank. The upper 12

feet consist of a rough, irregular bed of

greyish-white dolomite ; underlaid by

a buff colored compact stratum, divided

into layers of from 3 to 4 inches. . .

"The exposures which have been men-

tioned between Puslinch and Bentinck

belong to the upper part of the forma-

tion, and indicate the strike of its sum-

mit northward, as far as the Rocky
Saugeen. In this region, with the ex-

ception of the space occupied by the

westward spur of the Niagara series on

the Rockwood anticlinal, the Guelph for-

mation presents a breadth of about 25

miles, opposite to Puslinch, which gradu-

ally increases to 35 miles opposite to

Bentinck. This great breadth is prob-

ably due in part to uie fact that the

country rises with the general slope of

the strata, to the edge of the eastern

escarpment, though at a somewhat
smaller angle; and in part also to a

(86) G. S. G.i 1863, pp 328-9.

(87) Ibid., p. 331.

series of north and south undulations,

which appear to exist in this region. . .

"From Bentinck northward the strike

of the summit of the formation ap-

pears to continue in the same bearing

as between Puslinch and Bentinck, for

about 25 miles, to the Riviere aux
Sables (north). The base, however, fold-

ing successively over the supposed anti-

clinals of the Beaver River and Owen
Sound, the breadth of the formation be-

comes reduced, between the latter place

and the Riviere aux Sables (north), to

ten miles; which is about the same as

that which it appears to have between
Guelph and Breslau.

"It has already been stated that the

strata seen near the mouth of Riviere

aux Sjlrtes, at Chief's Point, probably

strike along the coast by Lyell Island

to Cape Hurd, and belong in part to

the Niagara formation, whose char-

acteristic fossils are met with in sev-

eral localities along the shore. These

strata, however, have for the most part

the li&nological characters of the Guelph
formation, and some of their unde-

scribed species of Murchesonia have a

strong resemblance to others found in

this series. . . so that it is not im-

possible that some of the strata along

this coast may constitute a passage be-

tween the Niagara and Guelph forma-

tion." (88)

The composition of the limestones be-

longing to the Silurian formations in

this county is similar to that of the

same strata in Wentworth and other
counties. Analyses of Guelph, Niagara
and Clinton limestones are given in the
descriptions of limestones of other

counties. They all carry a fairly high

percentage of magnesia.

Marl

Marl deposits are numerous in the

counties of Grey and Bruce. "On the

26th lot of the 1st range of Bentinck,

a deposit of marl has been traced over

8 or 10 acres of low around, which :a

covered with heavy Umber. The marl

is very solid and pu^e. and where ex-

amined was found to be lour feet in

thickness." (89)

Following is an average analysis of

marl used in the manufacture of ce-

ment at the Imperial works, Owen
Sound : (90)

(88) G.S.C., 1863, pp. 342-344.

(89) Ibid, p. 764.

(90) Cat. Ont. Min. Exhibit, Buffalo, p.
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Per
(1.) cent.

Silica 1.43

xide 0.18

Alumina 0.20

Lime ....50.62

Magnesia 2.09
Tgnition loss (carbonic acid and
organic matter) 45.58

Alkalies nil

Sulphates nil

(2) "From a deposit occurring on lot

twenty-four of the ninth concession of

the township of Artemesia. . . . The de-

posit covers about twelve acres, and has

a depth of at least seven feet.

'•The air-dried material is earthy
;

slightly coherent; color, yellowish-

white. It contains a few shells and
some root fibres.

It was found by Mr. P. G. Wait to

have the following composition:

r drying at 100 deg. C—Hygro-
scopic water 0.34 per cent.)

Lime 48.73

esia 0.73

Alumina 0.2S

Ferric oxide 0.25

Manganous oxide traces

Potassa
Soda
Carbonic acid 38.90

Sulphuric acid 0.06

Phosphoric acid 0.02

Silica, soluble 0.21

Insoluble mineral matter 8.30

Organic matter, viz., vegetable
fibre in a state of decay, and
products of its decay, such as
humus, humic acid, etc., and
possibly a little combined
water * 3.30

100.S7

"Assuming the whole of the lime to
be present in the form of carbonate,
trifling quantities of which are. how-
ever, present in other forms of com-
bination, the amount found would cor-

respond to 87.02 per cent, carbonate of
lime.

'"The insoluble mineral matter was
found to consist of :

Per cent.

Silica 5.56

Alumina and ferric oxide 2.17
Lime 0.06
Magnesia 0.04

Alkalies 0.47

8.30

(3^ "From a deposit at Shallow Lake,
township of Keppel. . . The deposit ex-

tends over an area of upwards of five

hundred acres, and has an average depth
of about six or seven feet.

.lir-dried material is earthy,
somewhat coherent; colour almost white.

It contains no visible shell remains or

root-rii

"An analysis by Mr. F. G. Wait show-
id it to contain :

(After drying at 100 deg. C. Uygro

Bcopic water equals o.3u per cent.)

Lime
Magnesia 104
Alumina
Ferric oxide 0.16

Manganous oxide I

Carbonic acid 42.47

Sulphuric acid 0.02

Phosphoric acid 0.01

Silica, soluble 0.08

Insoluble mineral matter 1.74

Organic matter, viz., vegetable
fibre, in a ^tate of decay, and
products of its decay, such as
humus, humic acid, etc., and
possibly a little combined water 2.70

100.82

" Assuming the whole of the lime to

be present in the form of carbonate,
trifling quantities of which are, how-
ever, present in other forms of com-
bination, the amount found would cor-

od to 93.79 per cent, carbonate of

lime.

"The insoluble mineral matteT was
found to consist of : (91)

Per cent.

Silica 1.22

Alumina and ferric oxide . . . 0.32

Lime 0.03

Mairnesia traces
Alkalies 0.17

1.74

"Deposits of calcareous tufa occur in

many places along the base of the Nia-
gara formation in the counties of Grey
and Simcoe. The most considerable
known is on the banks of the Beaver
River in Fuphrasia and Artemisia.which
probably covers 1.000 acres. An area
of about 300 acre« nf tufa, with an av-

erage thickness of five feet, occurs in a

similar eeological position at the fall* of

the Noisy River in Xottawasaga."" (92)

Haldimand

The limestone formations—Ononda?n.
Lower Helderbere or Water Lime, and
Corniferous—of thi= county are briefly

described in the following notes :

Onondaga Formation

"The exposures of the Onondaga for-

mation in Canada, so far as yet ex-

amined, appear to belong chiefly

(91) GJ3.C.,

(92) Ibid.

1S94, pp. 29-31 R.

IS63. p. 804.
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upper portions, from the summit to a

little below the gypsum-bearing beds.

These portions consist of dolomites and
soft crumbling shales, which are green-

ish, and sometimes dark brown or bluish

in color, and are often dolomitic. The
dolomites are mostly of a yellowish

brown or drab color, and are in beds

which seldom exceed a foot in thick-

ness. They often exhibit the vesicular

or the lenticular cavities just described.

Some beds of a bluish dolomite are
also met with; and many of the strata,

both above and below the gypsum, con-

tain such a proportion of clay as makes
them fit for hydraulic cement.
"The beds of gypsum are never con-

tinuous for long distances, but. appear
as detached lenticular or dome-like
masses; the strata above them beins
arched over and often broken, while
those below constitute an even undis-

turbed floor. The gypsum is interstra-
tified with the dolomite, and often sep-

arted by beds of it. The layers of

gypsum may sometimes extend for a
quarter of a mile, but they have always
been found, on working, to be len-

ticular in form, and to gradually thin
out, until the strata above and below
the masses come in contact. This pe-
culiar structure gives rise to mounds on
the surface, which are regarded by the1

inhabitants as indicative of the pres-
ence of gypsum beneath.
"Between the Niagara and the Grand

River the workable masses of gypsum,
if any are present, are concealed by the
drift, but on the Grand River they are
seen twelve or fourteen miles above its

mouth, in the third range of North
Cayuga, and thence are traced to Paris.
Their strike appears to coincide with
the general course of the river. A large
deposit of gypsum, which has been ex-
tensively wrought, occurs on the land
of Mr. Brown, about three miles below
the village of Cayuga, on the left bank
of the Grand River. It is supposed to
extend over at least sixty acres, and
is generally covered only by drift. In
some parts, however, portions of thin
dolomitic beds are found, resting upon
the gypsum, which is five feet in thick-
ness and very pure. The lower portion
includes some thin interrupted layers of:

dolomite, which are vesicular when
weathered. In a well sunk upon thisi

bed, near the proprietor's house, there
were found beneath the gypsum about
twenty feet of dolomite, containing
small portions of gypsum, beneath
which, ait the bottom of the well, were
three or four feet of unmixed dolomite,
fit for water cement. The dip of the)

bed, which is about S. 20 degrees
W. 2 degrees would carry
it under the level of the river";

and the position of the summit of the
formation, which is seen at a little dis-

tance on the other side of the river,

would apparently gn*e a thickness of

about ninety or one hundred feet above
the gypsum. This upper portion of the
formation, as seen in Jones's tract, con-
sists of a dark ferruginous shale, with
noaules of yellowish-grey chert; in-

terstratified with greenish marl, con-

taining harder layers.. The thickness
of these beds is abouc thirteen feet, and
they are surmounted by about five feet

of yellowish shale ana tuiaceous dolo-

mite, with vesicular bands.

"About five miles above Brown's plas-

ter bed, gypsum occurs in Indiana, on
the left bank of the river, and about
four miles farther, near to York, on
both sides. The following is a descend-
ing section of the strata observed in the
latter vicinity, near Mount Healy, at the
plaster bed of Mr. Taylor :

Ft. In.

Drab-colored dolomite, with some
blue layers, in beds of about
five inches 2 3

Greenish shales 3

Drab-colored vesicular dolomite,

yielding good lime 1 6

Blue thin-bedded hard lime-

stone, said to be fit for hy-
draulic purposes ] 7

Pure white gypsum, with bluish

bands 3 B

Blue schistose argillaceous dolo-

mite, some of it fit for water
cement 5

Grey dolomite, with joints at
right angles to the beds, which
are thicker at the bottom than
at the top, and separated by
partings of shale 6

22 10

'Tn the bed of the river at York is

a stratum of solid limestone, which
would underlie the above section: it

holds small quantities of galena. The
dip of the measures in this part, judg-

ing by the strike of the summit of the

formation, is, like that of Cayuga, about
S. 20 degrees W.; but it is not easy to

determine the slope. If we assume the

thickness of the overlying portion to be
the same as before, the distance of the
summit, which is nearly five miles, would
give a slope of about 20 feet in a mile.

"Three adits have been opened in this

plaster bed at Mount Healy, and afford

good opportunities of studying the
gvpsiferous rocks. One of the most re-

markable characteristics is the irregular

nature of the bedding. Some of the lay-

ers of dolomite immediately below the
gypsum, to the east of it, are seen to

augment and to then diminish consider-
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ably in thickness in the distance of a
few feet; giving thus, at first sight,

the appearance of undulations, while the

beds beneath are completely horizontal.

In the central opening, a layer of dolo-

mite, not seen in the others, is inter-

stratified with the gypsum; and in one of

the adits, the gypsum bed is observed
to tnin out, the strata from above bend-

ing downwards, and conforming to it.

It result* from these irregularities in

the beds that sections in different por-

tions are by no means concordant. In
one part three or four feet of dolomite
overlie the gypsum bed, the upper part
being vesicular, and a portion of it

filled with crystalline carbonate of

lime. Here, immediately resting upon
the gypsum, is a reddish ferruginous
layer, followed by two inches of green
shale. In another opening, thi3 thin
layer of shale is succeeded by a few
inches of plastic, calcareous clay; to

which succeed very thin bedded vesicular

dolomites, whose surfaces are marked
with the branching lines already de-

scribed. Farther on. this layer of shale

becomes a foot or two in thickness; and
it includes portions of travertine, which
is sometimes compact like alabaster, and
forms considerable masses in the fissures

of the overlying beds At about three
feet above the principal mass of gyp-
sum, a second interrupted layer is met
with, which is very pure. It is generally
only a few inches thick; but it swells to

a foot, or two in some places, and in

others is wanting.
"At Aikraan's plaster bed, a mile and

a half above York, on the left bank of

the Grand River, the mass of gypsum is

seven feet in thickness, but. is divided
into six layers by interstratihed bands
of dolomite, of from two to six inches;
the same band varying in short dis-

tances. The upper portion of gypsum is

two feet thick, and is pure and white:
the lower portions are mixed with dolo-
mite and are less pure. Immediately
above the gypsum is a sandy ferrugin-
ous layer of from two to six inches:
then after some layers of dolomite, occur
eighteen inches of greenish shale, fol-

.owed by four feet of yellowish vesicular
dolomite. For the next two miles, as fnr
as Seneca, the gypsum appears occasion-
ally, in thick rounded masses, enveloped
and underlaid by green shales, the lower
portions of which sometimes include
small interrupted layers of the mineral.
"About two and a quarter miles across

the measures, in a direction nearly S.W.
from Seneca, there is an exposure at Me-
Kenzie's mills, of about twelve feet of
beds belonging to this formation, which
may be fifty or sixty feet higher in the
series than the gypsum. The section

consists of drab-colored dolomite.
times vesicular, interstratihed with hard
blue slaty layers, and with green shales;
which sometimes include tlnn dark-col-
ored laminae. The same strata are met
with again at Barton (.reek, about a
mile soutfa from Mckenzie s mills. Some
of the beds at both places yield -

lime, but others are unfit for burn-
ing." (93)

Lower Helderberg

"The third locality in which character
istic fossils of the Lower Helderberg, or
Water Lime, formation have been
found, is at Rattlesnake falls, on a
small tributary of the Grand River, on
the thirty-fifth and thirty-sixth lot3 of

the first range, south of the Tal-

bot road, in Cayuga, where a
series of beds occurs, very much re-

sembling those of Jones's tract [see un-
der Welland county], but showing not
more than half the thickness."

Corniferous Formation

••Many of the beds [of the Corniferous
formation], contain silicified organic re-

mains. These, in some localities, as in

North Cayuga, and at Port Colborne, are
found weathered out and loose in great
abundance, at the surface of the ground.
Some of the beds are little more than
an aggregate of silicified organic re-

mains, with so little calcareous matter
that, the whole mass coheres, after the
carbonate of lime has been dissolved out.
The Corniferous limestones, unlike tho
great mass of the Middle and Upper
Silurian strata in Western Canada
[Ontario], effervesce freely with acids,

and are not dolomitic. . . .

"To the west of the Grand River, in

the. counties of Haldimand and Norfolk,
the Corniferous limestones are often
seen resting on the Oriskany formation,
and' forming small eminences, which pre-

sent escarpments, with the sandstone at
their base. These limestones are here of
a drab color, and abound in chert. The
organic remains with which the strata
abound are entirely silicified in many of
the beds, while in others they have un-
dergone no such change. . . .

"Higher in the «eries. along the same
line of country, blue limestones, some-
times to the amount of 20 feet, with
irrev beds in less volume, are associated
with chert layer*, and interstratified
with band* of a drab-colored limestone.
These strata are sometimes quarried,
and yield *tone fit for building pur-
poses." (95)

(93) G.S.C.. 1863, pp. 347-9.

fft-n Ibid. pp. 2.-4 -?..">.

(95) Ibid. pp. 366-371
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Quarries

"On the bank of the Grand river, lour

miles south of Cayuga, my brothers own
a quarry. It is a limestone, but is rnag-

neeian, and is not good for lime. Under

that bed there is a layer of stone that

could be manufactured into cement.

Some years ago a quantity was burned

in an ordinary lime-kiln. Only a few

barrels were made, but it worked as

well as the Thorold, and very much like

it. The stone is grey and brown in col-

or; a considerable quantity Avas quar-

ried as building stone, and they get

blocks from twelve to fifteen inches

thick; it has been used at Dunnville. The
quarry extends along the bank of the

river about half a mile. The stone does

not stand the weather as well as the

sandstone; it is more liable to crumble.

About three miles from Ridgeway there

is Corniferous limestone, it is exten-

sively used in making lime, and makes
a first-class article, very white and about

the same quality as the Beachville

lime." (96)

"A third excellent exposure in this

vicinity is at Teitz' quarry, lot 1 in the

fourteenth concession of Walpole, which
probably lies at a higher horizon than

either of the preceding. About ten feet

are exposed of roughly-bedded limestones

with numerous fossils, which are in some
respects different from the assemblage

at the two other quarries. Some species

are found here which are rare or quite

absent from the previously described de-

posits.

"At Springvale, lot 6 in the fourteenth

concession of Walpole, outcrops an even
bedded non-fossiliferous limestone show-
ing glacial striae west-southwest on the
surface. The heaviest beds are eight to

ten inches thick and of a whitish gray
color. Below the level of the quarry the
rock is said to be a blue limestone, but
this requires confirmation. The non-fos-
siliferous limestone shows increasing si-

lica on descending. The average lime
made from the rock has hydraulic pro-
perties and requires about 16 to 1 of
gravel to make a durable cement. (97)

(96) Hon. J. Baxter in Roy. Com., 1S90,
D. 55.

(97) A sample of the lower flinty layer
in the lime kiln at Springvale was col-
lected by the writer. Mr. Burrows found
it to have the percentage composition
given in column 1. Another general sample
from this quarry had the composition
shown in 2 :

1. 2.
Moisture 30
Insoluble residue 1.60 23.24
Alumina trace 1.28
Ferric oxide 62 1.10
Calcium oxide 30.26 39.04
Magnesium oxide 20.SO 1.17
Carbon dioxide 46.62 31.78
Sulphur trioxide 33 .15

100.53 97.76

Analysis :

Per cent.

Moisture 0.15
bilica 3.69
Alumina 3 .29
Ferric oxiae i . S'J

Calcium oxidf 31.OS
..uagnesiurn oxide 17-79
igniuon loss 4-4.73

-Overlying this and a lew roos west
of the exposure* are beds of Un=kany
sandstone six to eight feet in thick-

ness. . . .

"The fossiis, with the exception of the
ganoid fiagment, are mostiy casts, Uie
calcareous matter of the sheii having been
cissjived. Two sorts of stone are quar-
ried fruin this exposure, an extremely
hard variety with silicious cement which
may prove uselul tor grindstones and
lor refractory purposes, and a soft fri-

able example possessing insufficient co-

herence to make a satisfactory building

stone. Above the sandstone, towards
the northwest corner of lot 6 in the four-

teenth concession of YYalpole, is a ridge

of Corniferous rock, presenting the char-

acteristic lossils of the coralline beds and
many fragments of trilobites. . . .

"Southwest of these deposits, on the

farm of Elias fehoap, lot 9 in the thir-

teenth concession of Walpole, is an ex-

cellent exposure, showing 20 feet of ver-

tical section. The upper strata consist

of about ten feet of thin-bedded fossil-

iferous cherty limestone with corals pre-

dominating, as at Rockford. This is un-
derlaid by five feet of soft sandstone as

at Springvale, while the bottom five feet

consist of hard indurated sandstone with
silicious cement.

'"But occasional small outcrops are
6een from this point to Hagersville,

where are situated some of the most
extensive quarries in the district. Gla-

cial striae west-southwest are observed
on the surface rock. The upper ten feet

of this section show the cherty coralline

limestone with a predominance of favo-

sitoid corals, below which lie six or eight
feet of more heavily bedded and less fos-

siliferous stone of excellent quality
for building purposes. Underlying this

layer are two feet of stone, which is

practically all flint, and is succeeded by
five feet of good blue limestone, giv-

ing the following analysis (98) :

(98) Samples collected by the writer at
the Hagersville quarry were found to
have the following composition :

1. 2. 3.

Insoluble residue . . . . 16.50 12.68 4.78
Ferric oxide

1 Q ,
.72 .92

Alumina
f

• 5W
.26 .22

Lime 41.92 44.00 46.52
Magnesia 67 3.77 4.85
Sulphur trioxide 32 .18 .41
Carbon dioxide 34.37 3S.66 41.42
Moisture 5.28 60

100.00 100.27 99.72
1, lower 3 ft. of quarry: 2. lower layer

at the northeast corner of the quarry; 8.
above lower 3 ft. of quarry face.
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Per cent.

.Moisture 0.24
Insoluble residue

Ferric oxide 1.21

Alumina 3.99

Lime 45.14

Magnesia 1-64

Carbonic acid 35.46

Loss on ignition .40.

'•The writer is informed that a drill

hole 87 feet exposed nothing but con-

tinuous limestone. Most of the pro-

duct of these quarries is made into

rubble, in which an extensive trade is

ranied on. The percentage of silica

has the effect of rendering the rock
rather hard, and somewhat impairs its

value as a building stone on account
of the added difficulty of chiselling.

''Two miles south of Hagersville, at
the 'Gore,' the soft sandstones of the

Oriskany crop out, underlaid as usual
by the smooth non-fossiliferous lime-

stone.

"Following the road from Hagersville

to Cayuga, the first exposures are of

the hard cherty limestone seen at the
cutting of the M.C.Fc. This rock under-
lies the sandstone and separates it

from the "waterlime"; it was not ob-

served at Springvale and does not appear
to be continuous. The Oriskany sand-
stone reaches a thickness of 15 feet in

this vicinity, and shows distinct traces
of glaciation in a west-southwest direc-

tion. The rock itself is more compact
and of better grain that that at Spring-
vale, and is quarried at several points
along the road. The above mentioned
chert is absent at many points, the
sandstone bemg directly succeeded by
the smooth limestone, an average
analysis of which gives :

Per cent.

"Water 0.35
Silica 3.44

Alumina 2.34

Ferric oxide 1.86

Calcium oxide 26.61

Magnesium oxide 17.47

Ignition loss 44.96

" On lot 40 in the fourth concession
of Nbrtb Cayuga, tin? lime rock is again
exposed where a quarry has been opened
by Mr. J. Best. The upper ten feet
consist of the even-bedded gray non-
fossiliferous limestone, while the lower
part show? the same lack of fossils but
ij of a bluish hue. and capable of beins
quarried in larger blocks. The analysis
of this rock is as follows :

Per cent.

Water 0.55
- tea 4.14

Alumina
Feme oxide 1.56

Calcium oxide 20.09

Magnesium oxide 14.51

" J lie unusually high percentage ol

alumina is remarkable; this rock might
well be used to enrich others in the vi-

cinity whose content of alumina is too

low for the best results in the manufac-
ture of hydraulic cements. The surface

of the rock at this quarry shows distinct

glacial striae running west-southwest.
The overlying soil is heavy boulder clay.

On lot 36 I.S. of North Cayuga, the val-

ley of denudation of Rattlesnake creek
shows an excellent section of these low-
er beds, about 30 feet being exposed-
The upper portions consist of the non-
fossiliferous waterlime beds, separated by
shaly layers, while at the bottom of

the section bluish, friable limestones
crop out. Much of this stone is fine-

grained and very uniform; it should af-

ford examples suitable for lithographic
work.

"We have therefore in this vicinity

thirty or forty feet of the so-called wat-
erlime belonging to the Lower Helder-

berg series resting on a shaly blue lime-

stone and covered in places by a nar-

row bed of chert, or where this is ab-

sent, succeeded directly by the Oriskany
sandstone showing a maximum thickness

of twenty feet. Close above the sand-
stone are the coralline layers of the
Corniferous, which is attested by the
fact that in many of the fields sur-

rounding the sandstone exposures, fos-

sils of this type may be collected. . .

" From this vicinity southward to Cay-
uga no more exposures are encountered,
the rock bein? hidden beneath a uniform
bed of clay. South of this town outcrops
are well known, but the expedition was
not carried so far." (99)

The Hagersville quarry, operated by
the Hagersville Contracting Company, is

situated near the town. The stone makes
good road material and is used chietly

for this purpose and for concrete. The
quarry has a depth of about 12 feet

and covers a considerable area. The up-

per layers contain silicified fossils and
chert nodules which add to its value as

a road material, but the lower three and
one-half feet is pretty free from fossils,

and has been used by the St. Thomas
car wheel works as a flux. The crush-

ing capacity of the plant is about 400
tons a day. In summer SO or 90 men
are employed. In winter the force is

less. Shipment? are made by the Michi-
gan Central and Grand Trunk railway?.
The crushed stone is shipped as far west
a= Windsor. The color of the beds in

(99) B. M.. Vol. XTT.. P p. 143-7.
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the quarry is dark gray to blue.

A small lime kiln is operated

at Winger's quarry, Springvale. Hit-

ching posts for horses are also

made from the lime and crushed

stone. About 9 feet of rock are ex-

posed in the quarry. The upper 3 feet

of rock is soft and breaks irregularly.

The lower layers are brittle and break

with a flint-like fracture. The stone is

fine-grained.

The dip of the beds, which is slight,

appears to be westward or southwest-
ward. Limestone comes to the surface

at the corner of the road at Gill P.O.,

and between this point and Hagersville.

What is known as Deeew's sandstone
quarry lies near the road about 2 miles

northeast of Gill P.O., and about 5 miles

from Hagersville. The face of the quar-

ry is 12 to 15 feet in height. The rock
is thick bedded, massive, medium grain-

ed, rather friable, gray-weathering sand-

stone. On fresh surfaces it has a
light reddish color. The lower bed, as

it lies in place, appears to have a thick-

ness of about 6 feet; and the upper ones

are nearly as thick. To the south rath-

er thin-bedded limestone underlies the

sandstone. This limestone is fine grain-

ed, soft and appears to be argillaceous.

The overlying sandstone, which outcrops
on the road, but rises little above the
level of the surrounding country, thins

out rapidly to the southward. The sand-
stone represents the Oriskany formation,
and the underlying limestone belongs,

apparently, to the Water-lime series. A
sample of this limestone was taken for

analysis, and was found to have the fol-

lowing composition :

Per cent.

Silica 1.58

Ferric oxide 1.25

Alumina 10
Lime 30.18

Magnesia 19.78

Carbon dioxide 45.35
Sulphur trioxide 13

9S.37

The following analyses show the com-
position of some argillaceous dolomites
from this county :

1. 2. 3.

"Carbonate of lime.. 39.91 51.33 25.20
" of magnesia... 34.15 40.91 19.70

Argillaceous residue. 22.10 5.50 52.20

Water 3.84 2.26 2.90

100.00 100.00 100.00

" The first two analyses are by De-
lesse; 1 is a dark earthy rock, from
Martindale's gypsum quarry at Oneida;
2 is a specimen of the vesicular dolo-

mite, brownish-yellow in color, from
the gypsum quarries at Paris, on the

Grand River; and 3 is a greenish crumb-
ling shaiy rock from the same locality."'

(100)

Haliburton District

The character and distribution of the
crystalline limestones of this district are
described in the following notes :

" The study of the Grenviiie series

in Monmouth, showed beyond a doubt
that this series is a sedimentary one.

It includes a great development of bed-

ded white quartzites, evidently altered

sandstones. The associated limestones
also, that occur in heavy bands, and, as

everywhere else in the Grenviiie series,

are in the form of white crystalline

marbles, were in a few places along the
line of the Irondale, Bancroft and Ot-
tawa railway, seen to hold little dark
strings suggestive of remnants of the
original limestone in a less altered con-

dition. On this account, a careful search
was made, which resulted in the discov-

ery of two localities in which the lime-

stone was almost unaltered, being very
fine in grain and blue in color, and bear-

ing a strong resemblance to the lime-

stones of more recent formations. Im
such cases the blue limestone is inter-

stratified with the ordinary white
coarse-grained marble of the Grenviiie
series and passes into it, there being
evidently portions of the limestones
which have escaped metamorphism. These
occurrences serve to dispose of any ling-

ering doubts concerning the sedimentary
origin of the limestone in question. The
localities where these unaltered lime-

stones are best seen are lot 27 of range
14 of Monmouth and lot 28 of range 11

of the same township." (101)

"In the southern and eastern por-

tions of the sheet the Laurentian con-

tains an abundance of crystalline lime-

stone and has all the characters of the

Grenviiie series of iSir William Logan,
in which series, as is well known, nearly

all the mineral deposits of economic
value occurring in the Laurentian in

Quebec and Eastern Ontario are found.

In the north-western portion of the area

on the other hand our explorations have

so far failed to discover any crystalline

limestone, the country being apparently

occupied by gneiss alone. As townships

in which this crystalline limestone is

especially abundant, Lutterworth, Min-

den, Snowdon, Dysart, Glamorgan, Mon-
mouth, Cardiff and Brudenell may be

mentioned, as well as the township of

Galway lying to the south of the area

embraced in sheet 118.

"The discovery of so large an area

of the Grenviiie series in this district is

GOO) G.S.C., 1863, p. 625.

(101) Ibid, Vol. XL, 1898, p,
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most encouraging, as indicating the prob-

able occurrence in it of large and valu-

able mineral deposits.

..' relation of the Grenville series,

in this district, to the rest of the Laur-

ention which is free from limestone, has

not as yet been definitely determined,

although the limestones and their associ-

ated gneiss seem in certain cases to par-

tially inclose areas which contain no
limestone. Another noteworthy fact is

that throughout the area occupied by
these Laurentian rocks, the dip is uni-

formly in an easterly direction, usually

at moderate angles. Oniy at one or two
points have westerly dips been observed.

and these are quite local." (102)

Lutterworth Township

•• In tlii- township there is an
abundance of excellent crystalline

limestone, especially in that part of it

which lies to the east of Gull Lake.
.Much of this is very pure and consti-

tutes a veritable marble, as on lots IS

of ranges 4 and 5, and on lot 20 of 5,

while elsewhere it contains grains of

hornblende, mica, serpentine and other
minerals scattered through it. This

limestone would yield excellent lime, an 1

could also be employed for building pur-

poses if sufficiently accessible, it is.

however, rather coarse grained for very

fine work or for statuary.

"There is a local tradition that sil-

ver was formerly mined at .Miner's Bay
on the east shore of Gull Lake. .No

workinge are known to exist, however,
and no ore is ever known to have been
discovered in the vicinity. A little moly-
bdenite in flakes and crystals was found
in the gneiss at this locality, mis
may, on account of its silvery appear-

ance, have been mistaken for an ore
of silver.

"Molybdenite disseminated through
crystalline limestone also occurs on lot

23 of range 5.

"Graphite was observed in small quan-
tities in the gneiss and limestone at
several localities. I am informed that it

occurs more abundantly on lot 15 ot

range 4.

"A deposit of iron ore on lot 5 in the
northern part of range 5 and the south-
ern part of range 6 of this township,

was at one time worked quite extensive-

ly, several hundred tons ot ore were
extracted and shipped, but work was dis-

continued seven or eight years ago. 'two

large openings and several small holes
have been excavated in the deposit, but
are now for the most part filled witn
water. The country rock is a reddish

gneiss, interstratified with many smail

amphibolite bands, as well as with a

small band of crystalline limestone"

(103).

"There is a great deai ot very good
marble through the Maliburton country,
of the ordinary white crystalline va

both in Snowdon and Glamorgan,
and some variegated has been obtained
from 17 in the 1st concession of the

latter township. Some has been po
that came from Galway, and some taken
from lot 32 in the 5th of fcnowdon has

been used for monumental purposes"

(104).

Halton

"The strata of this section [Medina
and Clinton] are limited by a bold es-

carpment, composed of the rocks ol

Niagara formation, which succeeds. By
this escarpment they are easily trace-

able from Flamborough West, in a

northeasterly direction, through Flam-
borough East into South Nelson. On
entering the latter township they take

a sweeping turn northward, and main-
tain a general course somewhat west-

ward of north, for ~'< miles, from ^outh
Xelson to Collingwood." (105)

"Northward from Flamborough i

-

the massive beds of encrinal limestone,

[see section given under county of

VTentworth], which pass below the

cherty band, form the crest of the low-

er escarpment, and appear to gradually

increase in thickness in that

direction. ... On the seventh lot

of the seventh range of Naa
sagaweya there is a vertical precipice,

in some places a hundred feet in height.

It is capped by the encrinal band, while

the Pentamerus bed is probably at the

base; but though the stratigraphical

place of the black shale would thus be

in the .cliff, it has not yet been detected.

Nearly the whole mass of rock appears

to be a light grey, drab-weathering
limestone, usually presenting a black

surface in the cliff, from the presence

of minute lichens. Much of it appears

to be magnesian, and it for the most
part abound* in -encrinites. It is well

adapted for building purposes, but it

seems too porous to be made available

as a marble. Some of the beds are

well adapted for burning to quick-lime,

and these probably contain a smaller

proportion of magnesia. Though the

very base of the limestone is concealed

by a talus of debris, its near proximity

is" indicated by the copious

streams of water which flow along

(102) G.S.C., Vol. vi . 92-93, p. 4 J.

(103) Ibid, d. 8 J.

J. B. Campb<
. 83.

(103) G.S.C., 1863, p. 315.

(104) J. B. Campbell In Roy. Com., 1890.

p. 83.
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its whole outcrop, from the more
argillaceous beds beneath, and issue

from among the debris: depositing in

their course, large quantities of calcar-

eous tufa.

"In a cutting of the Urand Trunk
Railway at Lime house, on a tributary

of the Credit, on the twen-
ty-first lot of the sixth range

of Esquesing, the base of the
Niagara limestone is seen resting on the

beds of the Clinton tormation. This

has there a thickness ot only 34 feet;

not much more than one-third of what
it presents in Flamborough West. Jt

consists of 10 feet of a bluish shale, rest-

ing on the Grey band as a base, and
overlaid by 7 feet of red shale, which
represents the iron ore bed [i. e.. the
summit of the Clinton]. To this suc-

ceeds eight feet of bluish shales,

followed by nine feet of water-
lime This bed of water-lime rests

on a thin bed of arenaceous
shale, with a thin seam ot reddish

sandy clay holding crystals of iron

pyrites, and supports a light grey par-
tially magnesian limestone, belonging

to the Niagara series, ot wnich only 27

feet are exposed in the cutting. The
characteristic Pentamerus oblongus has
not been seen here" (106)

•'Proceeding northward, the upper
escarpment of the Flamborough \\ est

section is found to merge into the plain
above, and disappears. .Black shales and
limestones, such as occur in it, are how-
ever met with in the sixth range of Nas-
sag&weya, on the Grand Trunk railway,
between three and four miles back from
the edge of the lower or main escarpment.
It is probable that the whole tormation
is carried westward, in a narrow spur, on
the axis of a small anticlinal." (107)

"At Limehouse, in H^quesmg, there is

a band of nine feet [of water lime],

which is wrought to a considerable ex-

tent, and yields a good hydraulic lime."

(108) This band is in the Niagara for-

mation, but is not supposed to be the
equivalent of the Thorold baud.

Analyses

(1) 'dolomite, from Limehouse, town-
ship of Esquesing. . . .This stone occurs in

(106) G.S.C., 1S63, p. 327.

(107) Ibid. d. 330.
(10S) Ibid, p. 806.

a band nine* feet thick, in beds varying
from three to seven inches, (jeologicai
position—Clinton formation, Silurian.

Collected by Dr. R. Hell.

'"A bluish-gray, yellowish-brown weath-
ering, very fine crystalline, compact dolo-
mite. Its analysis afforded the Hollow-
ing results :

(After drying at 100 degrees U.—Hy-
groscopic water, equals OJSi per cent.)

Carbonate oi lime 46.07
magnesia
iron 0.69

.Sulphate oi lime 0. 10
Alumina
Silica, soluble 0.37

- - -

Silica " (.11.60
Alumina 2.07 i

FeiTie oxide 0.40
|

Lime 0.05 } 11.
Magnesia 0.19
Potassa 0.53

1

Soda 0.1SJ

100.09

'"This stone has been wrought to a con-

siderable extent, and yields a good hy-
draulic lime. The cement sets slowly
and hardens during several weeks, alter
which it is said to possess great

strength." (109)

(2) '"'Dolomite, from a quarry at Chris-

tie's Siding, west half of the third lot of

the sixth concession of the township of

Xassagaweya. . . Geological position

—Niagara formation. Silurian.

"A light bluish-gray, fine-crystalline,

massive, dolomite. Its analysis afforded

the following results : (110)

After drying at 100 degrees C.—Hygro-

scopic water. 0.10 per cent.)
Carbonate of lime 54.12

Carbonate of magnesia 45.45

Carbonate of iron 0.58

Sulphate of lime 0.17

Alumina trace ,

Insoluble matter 0.30 I

°- 30

100.62

Among the lime kilns in this county
are those of Messrs. D. Robertson &
Co., which, together with the quarries,

are situated on lot 4 in the seventh con-
cession of the township of Xassagaweya.
The two kilns have a capacity of 33,000

lbs. each per day. The lime is used over

(109) G.S.C., 1895, p. 16 R.

(110) Ibid, p. 17 R.
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a large part of the Province, going as

far east as Peterborough. The company
furnish the following analysis of their

lime:

Lime (calcium oxide) 60.08

Magnesia 35.67

Silica 20

Iron oxide 1-34

Carbon dioxide 2.71

100.00

The limestone burned to produce this

lime would contain about 33 per cent,

of lime and about 20 of magnesia, which

represents a slightly higher percentage

of calcium carbonate and a slightly low-

er percentage of magnesium carbonate

than is given in the preceding analysis

from Christie's siding.

Hastings

The limestones of this county are

varied in character and are found in

large outcrops in numerous localities.

Many crystalline varieties are found in

the Grenville or Hastings series of the

Laurentian system. Attempts have been

made to work these as marbles at sev-

eral places. These are described in fol-

lowing pages.

Dimension stone of large size is fur-

nished by the quarries in the Trenton
group at Crookston, and formerly at

Point Ann, near Belleville. A cement
plant is now under construction at the

latter place, the limestone being of suit-

able character for use in the manu-
facture of Portland cement.

The Trenton or Black River formation
furnishes excellent building stone in

many places, and the lithographic layers

which are found in it near the village

of Marmora and elsewhere have attract-

ed considerable attention.

Marl deposits are known to occur in

many localities. The deposit at Marl-

bank on the line of the Bay of Quinte
Railway has been worked for a number
of years to furnish material for the

cement plants at Marlbank ?nd Stratt-

cona.

Many descriptions of the limestones

of the county are to be found in the
reports of the Geological Survey, from
which several of the following extracts

have been taken. The reader is referred

to these reports for further details.

Trenton Group

"Turning westward the two escarp-

ments [of the Trenton group! take a

course somewhat parallel with Clare Riv-
er, to Su<rar Island on the south side

of .Stucco Lake, but the lower oceasion-

rossea t.> the north side on the

Un the east side of the Moira
Kiver the escarpments are more widely
separated than hitherto, the lower oc-

curring about a quarter of a mile, and
the higher 5 miles down the stream from
the lake. On the west side, the second
escarpment ri-.-s abruptly from the river

in the third range; the beds of the
lower deposit are cut nearly in two, up-

wards of a mile from the river, by a
projecting ridge of gneiss, which extends
fir :? miles I wrest from Stucco
Lake. At the termination of this Laur-
entian spur on the third lot of the
fifth range of Hungerford, an
escarpment rises about fifty feet

high in nearly horizontal strata. The
lower beds, exposed at a distance of

about a hundred yards from the

gneiss, consist of pale bluish drab cal-

careous rock, without fossils, and may
belong to the lower deposit: while the

• at the summit are dark brown-
i-h-trrey or blackish limestone, in pretty
regular courses of from two to three

feet thick, holding Leperditia and some
small univalves.

"Below Hungerford Mills, on the

twelfth lot of the tenth ran^e of Hung-
erford, which is on the northwest side of

the Laurentian spur, strata are exposed

at the edge of the river, which must be

near the base of the lower deposit. They
are in ascending order, as follows :

"Dark blue limestone, 7 inches.

"Drab-colored limestone of very fine

texture, in courses of 3 inches thick,

supposed to be fit for lithographic pur-
- -. 9 inches.

"Red arenaceous limestone, passing

into calcareo-arenaceous shale at the

top, 8 inches.

"Grey limestone, 4 feet. Total, 6

feet.

'Professor Chapman of Toronto states

that in the red calcareo-arenaceous rock

of this place there is between forty and
fifty per cent, of magnesian carbonate of

lime. The lowest and nearest Silurian

dolomite to the eastward, of which the
horizon is certain, belongs to the Calci-

ferous, and this fact" would rather
-rr.-nethen the evidence afforded by the

Piloceras at Kinsston Mills as to the

age of the Hungerford strata. . .

"At the lower end of Hog [Moira]

Lake on the south side. on the

nineteenth lot of the thirteenth

range of Huntingdon. beds very
nearly corresponding in character

with those of the Hungerford section

form a low cliff close to the beach. Ihe
same rock appears to form the base of

several outlying Silurian patches in Ma-
doc, and to be traceable to Marmora.

"The section at the Marmora iron
works, on the bank of the Crow River,
i= in ascending order as follows :
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"Shaly limestone, filling depressions in

the surface of contorted Laurentian
gneiss, which contains beds or veins of

fine-grained syenite; 1 foot.

""Red sandstone, soft and calcareous;
the color is deep red in the divisions of

the beds, and lighter towards the middle
of them; one or two thin interstratitied

layers are greenish; 8 feet 3 inches.

"Yellowish-white compact limestone of

a character fit for lithography. This in-

creases to four inches about twenty
yards to the N.N.W. in the strike, where
however it appears to have too many
crystals for lithographic purposes. It

has rough slightly dentated interfitting
surfaces, with a greyish-brown film be-

tween in some parts; it has also small
light green and some dark olive green
patches ; 1 inch. „

'• Greenish calcareo-arenaceous shale,

spotted with red, with a few quartz peb-
bles, and a few cavities, as if calcareous
pebbles had been worn out of them. At
the top there is a thin layer of snuff-

brown earth, probably manganesian,
passing into green shale; 3 feet 5 inches.

"Mottled grey and greenish-white ar-

gillaceous limestone, slightly bituminous;
1 foot 5 inches.

"Dark grey bituminous limestone,
somewhat shaly in part; 2 feet.

"Light grey compact slaty limestone;
this would probably form good building
stone; it is strong and very even, but
rather thin bedded; some of it appears
fine enough for lithography; 2 feet.

" Light brownish-grey compact lime-

stone in a single bed; this is apparently
fine enough in texture for lithographic
purposes, "but not of the right color; it

has a small quantity of bitumen in it.

Though seemingly one bed, it splits apart
in some places, and shows surfaces with
short tooth-like interfitting columnar
projections, having a thin film of bitumi-
nous matter between; 1 foot 7 inches.

"Light brownish-grey calcareous shale,

the last inch and a half becoming a
hard limestone in an even bed; " 10

inches.

"Light brownish-buff compact very fine

limestone, the grain wholly impalpable;
the lower half is more homogeneous than
the upper, which holds thin lenticular
crystals of calcspar; the upper inch,
which is just above the part holding
most crystals, fits upon it in tooth-like
projections of a marked character, the
projections having columnar sides at
right angles to the bed, an inch long in

some places; a thin film of bituminous
shale darkens the surface; in the lower
part there are obscure tooth-like divis-

ions. This is the Marmora lithographic
bed. the best stone being in the lower
portion. When exposed to the weather,
this part is generally affected by gash-
like cracks, which appear to terminate
both ways, and run in two general di-

rections, dividing the mass into rhom-
bodial forms; but there are other gashes
w^hich run at a small angle to these;
the stone weathers nearly white; 2 feet.

"Light grey limestone; the fracture is

conchoidal and slightly scaly; the stone
is strong and tough, and it would make
a good building stone. It weathers
slightly yellowish at the joints and bed
divisions; the beds are from three to
four inches thick, but aggregated beds
of a foot and more o'ecur; some of them
separate in tooth-like projections, with
a film of bituminous shale between.
Large slabs may be obtained, some of
them six feet square; some of the sur-
faces are waved; 5 feet.

"Light greyish-brown compact smooth
limestone, weathering into gashes like
the lithographic stone, and more divided
into joints than the bed below; 2 feet 2

inches.
" Brownish-grey compact limestone,

rather lighter in color than the previous
bed, with lenticular crystals of calcspar;
this would make lithographic stone were
it not for the crystals; 7 inches. ,

"Brownish-buff compact limestone.,

with a conchoidal fracture; there are
lenticular crystals of calcspar- in the
bed, but much smaller than those
of the previous layer. This might yield

lithographic material; it is doubtful,
however, whether the crystals are not
too numerous; 7 inches.
" Darkish grey very compact lime-

stone, with a conchoidal fracture; 5 feet

8 inches.

" Measures concealed, 5 feet. Total, 41
feet 7 inches.

" These beds, in which no organic re-

mains have been detected, are succeeded
by about forty feet of limestone, having
much the same lithological characters,
in which fossils are sufficiently abund-
ant, though many of them are obscure.
Those which have been recognized be-

long to the Birdseye and Black ttiver for-

mation. In this section there appears to

be such a passage from the arenaceous
beds at the bottom to the compact lime-

stones, which become fossiliferous at the
top, as to induce the supposition that
the whole belong to the formation
named, notwithstanding the two Chazy
species found at Vanluvin's mills. The
rock of Kingston, which appears to be
nearly destitute of fossils, presents many
intances of the columnar structure so
prevalent at Marmora. It frequently
contains small masses of yellow blende.

Geodes holding sulphate of strontium
occur in the limestone at King-
ston and near Sydenham, but
these minerals have not been met with
in what is considered its equivalent to

the westward." (Ill)

Following are analyses of samples

of lithographic stone from the quarries

(111) G.S.C., 1863, pp. 179-183.
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on the south side of Crow lake, near

Marmora village : No. 1

ible silicate 3.71 3.60

oic matter
Calcium carbonate S9.98 88.03

Magnesium carbonate . ... 2.7S 2.50

Soluble silica ',,-.. 0.49

Alumina '
" ••">

Ferric oxide 015 0.35

Ferrous oxide 0.10 0.04

Water 1.25 1.36

tal 99.10 90

No. 1, Light blue gray stone. Sp.

gravity at 15.5 degrees, is

2, Dark blue stone. Sp. gravity

at l">..-> degrees, Lb 2.89.
" The dark blue variety. . . is from

a layer about 70 feet below the gen-

; iface of the country near Mar-
mora, showing at the borders of Crow
lake. Here some 50 feet of the over-

_ -Tata have been broken and wasli-

y. . . Of some 27 layers "exam-
ined by me only one gave encouraging

-. and this is the dark blue varie-

ty, analyzed by me as above." (112)

Quarries

"I am interested in four quarries, two
in North Hastings, one in Hungerford,
and one in the township of Madoc. We
obtain from all the quarries valuable
6tone for building and other purposes.

The quarry in the township of Madoc is

commonly known as the Victoria or Mc-
Kinnon. It extends over 40 acres, and
contains excellent building stone from
three to fourteen inches in thickness,

and in some parts of the quarry in lay-

ers of two feet in thickness. The stono
lake out, is hard and firm,

and partakes somewhat of the nature
of a lithographic stone; part of it might
be used for that purpose. The property
is quite convenient to the North Hast-
ingg railway, and some 300 or 400 car-

loads were shipped this year, part being

used for the foundation of the new Par-
liament Buildings at Toront >. It has
also been used in many of the principal

buildings of that city and has given sat-

isfaction. The Hungerford quarry is OH

lot 10. in the 9th concession, and quit©

near to the Crookston station of the

North Hastings railway. The quarry
was opened last summer. The stone is

POINT ANN.

a firm and fine-grained [Silurian] lime-

and occurs in layers from 16
- to four feet in thickness. It is

well adapted for heavy buildings, rail-

way bridges, etc. Messrs. Maun.
McDonald, the contra.. -ting

-tone from this quarry for the

bridges across the Don." (113)

There are now two quarries at Crooks-
ton, the one adjoining the other. That
of Messrs. Quinlan &. Robertson has an
opening of about 600 x 200 feet, and

that of Senator Gibson 800x300. In the
former quarry five layers of stone are

worked. The" bottom layers are said to

be harder, but the stone from all the

layers takes on a uniform color when
aged. A sample of dressed stone at the

quarry measured 32 inches. About 70

men were employed in each quarry at

the time of my visit, of whom 32 in the

first-mentioned quarry were stonecut-

ters. Stone was being gotten out for

use in construction of power plants

Falls. The quarries are

alongside of the North Hastings branch

e Grand Trunk railway, and about

one-quarter mile from the Canadian Pa-

cific. Switches from both roads run to

the quarries.

Following are analyses of Palaeozoic

limestones from working quarries :

PALAEOZOIC LIMESTONES
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Samples 1 and 2 are from the chip

piles, refuse from trimming stone, at
the Point Ann quarry. Sample 3 was
was taken from the face of the rail-

way cut on the quarry grounds. The
residues insoluble in hydrochloric acid

in 1 and 2 were equal to 2.42 and 2.70

per cent, respectively. The silica con-

tained in these residues is shown in the

analyses. The silica in the residue in

3 was not determined. Analyses 4, 5

and 6 are taken from the prospectus of

the Belleville Portland Cement Com-
pany, dated January 3rd, 1903 These
analyses are labelled top, intermediate

and bottom respectively. An analysis

of another sample of the rock from
this quarry, by Mr. H. C. Mabee. is

given in the table under Addington
county.

Crystalline limestones from this coun-

ty are described in the following

terms :

(1) "is a dolomite [crystalline lime-

stone] from lot 13 in the eighth con-

cession of the Township of Madoc. "It

is greyish-white in color, almost com-
pact, with a conchoidal fracture, and
a specific gravity of 2.849. This rock
contains veins and disseminated grains
of quartz.

(2) is a reddish granular dolo-

mite from the village of Madoc,
having a specific gravity of 2.834.

Like the previous one, it contains

quartz, and a little oxyd of

iron, to which it owes its color. A por-

tion of this, however, as in the last, is

probably in the state of carbonate of

protoxyd." (114)

(3) A fine-grained greyish-white mag-
nesian limestone, lot 4 in the fifth con-

cession of Madoc. (115). Specific gra-

vity, 2.757.

1. 2. 3.

Carbonate of lime.. ..46.47 57.37 51.90

of magnesia 40.17 34.66 11.39

Peroxyd of iron ... 1.24 1.32

Carbonate of iron 4.71

Insoluble, quartz, etc 12.16 7.10 32.00

100.04 100.45 100.00

'Tn the township of Madoc, on the

thirteenth lot, and near the road

between the seventh and eighth

ranges, is a band of a fine-

grained yellowish-white magnesian
limestone, which would apparently yield

a marble. Large blocks of a very good
white marble have also been obtained
from the adjoining townships of Elzivir

and Marmora; that from the latter place

is extremely pure, white, and compact."

(116)
" Greyish limestones of this character

are found in Tudor, where they some-

(114) G.S.C., 1863, 592-3.

(115) Ibid, p. 593.

(116) Ibid, pp. 822-3.

times form the wall rock of the veins
of galena there met with. The lime-

stones of that locality are, however,
most commonly fine-grained and dark
grey in color. Rocks of this character
are met with all along the Hastings
mad in the south part of Tudor, also
in lots 23, 24, and 25

5
range 13, and on

many other lots in that township. Quite
as frequently however a part of the mi-
caceous substance contained in them
forms continuous sheets, imparting to
the rock the character of a calc-schist.
This grey, fine-grained limestone is per-
haps more prevalent in Tudor than the
more crystalline, granular variety to be
noticed below, and is often met with in
the township of Marmora, where a char-
acteristic variety of it occurs on lot

eight, range 'seven. It is also

of frequent occurrence to the

north of the village of Madoc,
while to the south of it the
limestone is more crystalline, and the
micaceous layers are sometimes associ-

ated with iron pyrites. Similar varie-
ties of this rock occur in the village of
Bridgewater^ one of them containing red-

dish calcspar and greenish mica.
" Granular limestone, sometimes pure-

ly white and saccharoidal, and at other
times greyish, with a slightly banded
structure, is plentifully met with in this

region, and occupies a wide area in the
eastern part of Hungerford. The town
of Bridgewater stands upon another area
of it, which has there furnished marble
for building purposes.
"A little to the southeast of Madoc

village it occurs white and crystalline,

as well as grey and banded, and both
varieties have been used as building
stones. Other localities of this rock are
Madoc. lots ten and twenty-four, range
six; and Marmora, lot six, range eight,

and lot sixteen, range eleven. A beauti-
ful variety of dolomite occurs on lot

twenty-seven, range one of Sheffield, and
many of the micaceous limestones of this

region are probably dolomitic." (117)

Marbles

The following notes on the marbles of

Hastings county are taken from the
Report of the Royal Commission on the

Mineral Resources of Ontario, 1890. The
first extract is from a statement by
Mr. E. J. Whitney, pp. 80-82.

" My residence and home is at Gou-
verneur, in the state of New York. I

am acting here as superintendent of the
Huneerford Marble company's quarries.

The capital of the company is $100,000.

The marble at Gouverneur is very simi-

lar to the marble here, as is also the
country rock, which is principally gran-
ite, gneiss and crystalline limestone.
That marble sells well; in fact the de-

(117) G.S.C., 1866, p. 94.
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ii. ami ifl greater than the supply. The
St. Lawrence .Marble company have to

run night and day to till orders, and then

cannot keep up. These crystalline mar-

bles will stand the weather Letter than

the metamorphic marbles of Vermont,
and generally they wink as easily. Die

,
quarries at .Rutland, Vt., have dark
stocks, and they always have orders in

excess of their output, the dark being

in great demand for outside work. The
St. Lawrence company's marbles stand
the weather better, polish as well and
look as well. The Gouverneur quarries

produce a blue stock that cannot be pro-

duced in the Rutland. There are a great

many bands of that kind of marble here,

and speaking generally all through the

country there is any quantity of marble;
all that is required is to go down far

enough to where it is sound. Under sim-

ilar circumstances on the other side of

the line marble of satisfactory charac-
ter is produced, and 1 am satisfied that

as good can be found here, and that
there is an enormous quantity of it; in

fact 1 think there is no limit to the
quantity. Very little of the Rutland
marbles is used for outside work on
buildings; it is not good for that pur-
pose. The marbles here are good for

either inside or outside work. Almost all

colors are found, white, salmon, grey,

black, mottled, drab, with black veins,

with white veins, verde-antique and
dove blue. All through St. Lawrence
county, in New York, there are grave-
stones of crystalline marble that have
been up 70 years, and they are perfect
yet, though they were cut out of the
surface rock. It will stand next best to
granite, but will not moss like granite,
and will stand tire better than any other
stone. The old Fowler mansion, at Gou-
verneur, was built over fifty years ago
out of just such stone; in 1874 it was
burned down, and in 1875 some of the
stone was taken to build an hotel. The
only effect the fire had upon the stone
was where it had gone out through the
windows; there it crumbled the corners
a little. In the academy at Gouverneur
there is a slab that has been up since
1839, and it is as clean as when new.
I had a marble shop burned down; the
Italian marble all broke into little

pieces, the granite also cracked to pieces,
while the corners of the crystalline
limestone just crumbled. There is no
doubt that it makes the best building
stone. Wherever marble takes a turn
or bend it is never sound, but where it

straightens out again it is good. I think
the black marble here will turn
out to be good, it is only a
question of depth; in the Rutland quar-
ries they did not get any that was good
until they got to a depth of 100 feet.
Good black marble is scarce, and if it

is first-class it is worth as much as stat-
uary; but as a general thing we cannot

rely upon yetting any quantity of it

without being clouded. The demand is

limited; the present price of a good fair

article is ;?tj or £7 a foot Bawed. the
company has opend up two properti
quarries, one of them in the village of

Sdadoc and the other about a mill

a halt south of Bridgewater, on the
Scootamatta river. The Madoc quarry
was opened in the latter part of Aug-
gust, 1S87. The band is about BOO feet
wide from east to west; it curves, and
l bave traced it as far as Hog lake, a
distance of about two miles from north
to south. The lower wall on the east is

granite; it dips about 10 degrees to the
west. The upper wall is a mixture of
granite and lime rock, but not what
can be called a conglomerate. The dip
is 10 degrees to the west. Beyond to
the west is a slate which in some places
is lipped up 30 or 40 degrees; in other
places it is nearly horizontal. It would
be good for rooting, but that it splits

a little too thick. At present we
have sunk on the Madoc prop-
erty to the depth of 38 feet,

but it is our intention to drill down
300 feet in order to get marble that will
do for polishing. The marble is very
good, the color a grey black. Its hard-
ness is greater than that of the Ver-
mont white marble, and about equal to
the Italian marble. We find that the
quality gets a good deal better as we
go down. We have not as yet taken out
any merchantable marble from that
quarry, though we have taken out blocks
part of which would be merchantable.
At the quarry we have a 30- ton derrick,

a diamond drill, a channelling machine,
an Ingersoll gadder, a 35-horse power
boiler, two steam pumps, and all the
tools required; we have a full set of

quarrying machinery. To run our ma-
chinery would take from eight to ten
men, including one machine runner and
two foremen; the rest would be quarry-
men. The average wages here is .-?2.,5

lor machine runner, and $1.25 for quar-
ry nun per day of ten hours; the wages
are about the same as in New York

Besides the Madoc quarry this

company is working a white marble
quarry near Bridgewater. The location

there is about 40 acres in extent. The
band is about 500 feet wide, and the

course i- about northwest and southeast.

I have seen where it crops out a couple

of miles above Bridgewater, but
not below. It crops out at the

surface, where work has been carried
on. There are several small ridges, each
of which shows white marble. The lower
wall is granite; the upper wall is gneiss,

and is very clearly defined. The marble
is white, but has some cloudings of blue
and green. The pitch is about ten de-

grees from the perpendicular to the
west. There are two thin layers of sal-
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nion-colored stone, one about ten inches
and the other eighteen inches. At the
village of Bridgewater there is similar
marble, and it was quarried twenty-five
years ago to build a church and some
private buildings. We worked our
quarry there this summer, removed most
of the surface material, and got down
about 12 or 14 feet; the work was all

done by hand. The quality of the mar-
ble is very good, and improves as we
go down. A large amount of the surface
stone taken out would only answer for
building, but good merchantable
marble is now exposed. "We
employed ten men there till

about the 1st of August. We in-

tend to test the property with a dia-
mond drill. There is no property that I
know of that could be so cheaply quar-
ried as this one. It could be worked
a good deal cheaper than the Madoc
quarry. The marble would be suitable
for monumental work ; the low grade
would make good trimmings for build-
ings, and the higher for interior and
monumental purposes. The price at the
mill would be $2 a cubic foot for the bet-
ter, and down to fifty cents a foot for
the poorer qualities. The shipping faci-

lities are not good; we can only ship by
hauling a distance of three and a half

miles to Tweed (118). In a direct line,

we are a mile and a-half from the rail-

way. We were talking of putting up
a marble mill, and running it by water
power, and we could get a head of water
of eight feet, but that has not been de-

cided on as yet. The company has
bought fifty acres from the Canada Com-
pany and ten acres from Mr. Clapp, a
mile and a-half east of Bridgewater, on
which there is a blue marble similar to

that of Rutland. There is a good band
of it from 50 to 100 feet wide; it is

distinct from the other. On the Canada
Company lot there is a large band of

serpentine marble. I have examined it

once, but have not done anything to it.

In serpentine, as a rule, there is a

great deal of unsoundness, but this is

fair; there is some white in it, and that
makes it sounder. There are very few
serpentine bands that I have seen
as sound as this one. I do not know the
width of the band, but judging from the
outcroppings, I think it is from 300 to

600 feet wide."

Mr. J. E. Harrison gave evidence be-

fore the Commission on the Bridge-

water marbles as follows :

"The white marble at Bridgewater is

exceeding close-grained, rendering it

very suitable for fine work, bearing
sharp edges and undercutting. For
building purposes it has few equals

(118) An extension of the Bay of Quinte
railway was built past this quarry !n 1903.

amongst the various kinds of stone now
used, being capable of sustaining any
pressure required for masonry, and being
non-absorbent it is free from discolora-
tion when exposed to the weather. This
point of excellence is proved in the
walls of buildings, erected from thirty
to thirty-five years ago, which show no
sign of becoming weathered. It has been
used for over thirty years for making
lime, and the lime business alone could
be made very large and profitable, as
lias been proved by the experience of
those engaged in it heretofore, notably
that of the Dudswell Marble & Lime Co.,

of Sherbrooke, in the Province of Que-
bec. This firm ship, besides marble stone,
an immense quantity of iime throughout
the Province of Quebec and New Eng-
land, reported by them to have been
about 120 carloads per month for 1887.

This lime, used for plastering, with
clean sharp sand, is glossier, harder and
whiter than a finish made of the best
plaster of paris." (119)

Mr Alexander McLean's opinion as

to the availability of Hastings county
marbles was given as follows to the
Commission :

". . . . Then, in one respect

marble is very like dry goods,
certain kinds are fashionable.

Just at present the popular
marble is the Tennessee; it is red, with
white and variegated spots. There is no
marble we produce that is at all like it.

Those we have are principally crystalline

limestone. I have seen some very fine

marble in color and texture that came
from back of Tweed, from a quarry that
belongs, I think, to Mr. Sanford, of Ham-
ilton. The color is white, and it is much
less crystalline than the Bridgewater
marble, but we cannot tell anything
about that property till it is developed.

I do not wish to be understood to say
that crystalline marble would not com-
pare favorably with other marbles for

useful purposes. I think it will last

better than any other marble, and I do
not think it will stain as easily as the

Italian marble. It would not take quite

as good a finish as the best grades of

Tennessee marble, but, of course,

I have only seen what may be

called surface specimens. . . .

We have bought Tennessee mar-
ble ourselves in the open market. Fash-

ion rules the demand, and there is not
so much marble bought by one person

that the duty would make any differ-

ence. The furniture dealers will not

take marble that is not in the fashion;

people will not buy an article that i3

unfashionable. It is impossible to force

Canadian marble on the market. We
have no opposition in granite from the

(119) Roy. Com., 1S90. p. S2.
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United States. There is anj quantity
Of line granite in the Mu&koka and lake

Superior districts. It is -ail that it has
been Used for bridges, ami that it IS

from checks and cracks. There is

object to go into granite the way
;

are lH'W unless we get special order-. We
it making any great effort to dfr

: but the marble busi-

ness is developing rapidly." (120)

The Commissioners state the results

of their own observations in the loiiow

ing words :

In the village of Madoc a band of

ei\ -.a. une limestone of the Laureiitiau

seiies lias been opened to a limited ex-

tent lor the production of a dai'lc-coiored

Ihe band is about 'JOU feet

— . with a north and soutn e<

where opened, lying between granite on
i-t Bide and limestone on the -

rod which latter again there occurs

a uand of slate or argillaceous shale. It

is nearly vertical in position, pitching
- to the we^t. Ihe mar-

ble l- a fair quality, crystalline and
dark-colored, polishing almost black.
1

. - or joints occur here and there

near the surface, but are -aid to be

- frequent as the band is sunk upon.

i .!• quarry was nearly tilled with water
at the time of the commissioners' visit,

Li a proper examination or it could
not be mane, out we were informed that

a depth of 38 feet had been attained,

.am ui.u at that depth the open floors

were -ix to eight feet apart. J. here are
various colored bands, chiefly grey
[wuicti, a- above mentioned, polish al-

most black), grey and white mixed, and
in other places some white in broader
bands with the grey, which could be

sawn out. This marble should be well

adapted for all mourning purposes, as

well j jii- where a darK-colored

material i- required. Its specific gravity

is J. :<!. The machinery on the ground
consists of a 35-horse-power portable

boiler, two steam pumps, an lngersoll

:. a diamond drill, a channel ma-
chine, a 30-ton derrick and necess

tools. Cutting is made with the drill,

successive borings on the same line mak-
ing a clean cut of any sized block that

may be required.

The Bridgewater marble quarry is in

the township of Hungerford. in Hastings

county, and i- worked by the company
owning the Madoc quarry. The strike

of the band is north and south, dipping

slightly eastward from the vertical. On
the east is a quartzose rock, with large

masses of quartz and feldspar, immo-
diately followed by a close-grained pink-

colored syenite. On the west side is a

highly altered shale, dipping at a high

angle. The latter varies in places from

a gneiasic to a chloritk, tali -•- and
led by .

ihia band of marble is some 5UU
wide, and curves around from north and
south to south ;;"

an opening . ide it is observed
t:iat the joints are at right angles to

--.like and running with the dip,

and are four to forty or fifty feet apart,
i e two feet to ten and

twelve feet part. Ihe seams vary from
six inches to ten or twelve feet apart,
the average being about two feet. The
marble has a pure white color, clouded
bluish and greenish in places, and with
bands of pinkish or salmon color in other

parts. These latter bands may be sawn
«.ut. being twelve to eighteen inches

wide. The marble is closely crystalline,

but compact, and is shown at Bridge-

water to stand the weather well. A
church has been built of it at that vil-

lage, as well as portions of houses and
stores, and they nave stood over twenty
years without showing any signs of wea-
thering. It is said to "be practically

identical with the marble at Gouverneur,
in th( - : New York. The com-

pany expect to be able to ship large

blocks, which pay best. The finest qua-

lity sells at $2 "and the poorest at 50

- per cubic font. The specific gravity

:- 2.751." 121)

•"The parti-colored limestone beds

found in Seymour (at Allan's mills i,

and at the base of the Trenton outliers

in Marmora, and in /Madoc. yield a
fine-grained grey marble thickly mot-

tled with red and yellow colors" (122)

The following table shows the chemi-

cal composition of some of the Hastings

marbles, or crystalline limestones; other

analyses of representatives of this group

of rocks are given on a preceding page :

CRYSTALLINE LIMESTONES

—
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quarry, Actinolite, and is probably high-

er in magnesia than the average; 4,

Limekiln quarry, lork river, near Fos-

ter's rapids, townsnrp ot C'arlow.

Marls

(li '-White lake deposit, lot 10. eon-

cession X, near Crookstown. Hunting-

con township, Hastings county, 50 feet

from G. T. R. and three-quarters of a

mile from G. P. R. tracks. The deposit

is 30 feet deep and there are clay de-

posits adjacent. The sample, which was
taken from the bed of White lake, gave

the following analysis: (123)

Per cent.

CaCO 96.92

MgCO, 0.31

Aid 0.18

1V.<> 0.11

Fe< l trace

Si02 0.98

Organic matter not esti.

Sulphuric acid trace

CaS04 , MgS04
trace

Alkalis i K,< ) |
and Xa,< » not esti.

Total, estimated * 98.50 "

(2) "From a deposit at White Lake,

lots eighteen and nineteen of the ninth

eonecssion of the township of Hunting-

don. . . The marl extends out
from the shore beneath the

waters of the lake for vari-

able distances—at some points, for one

hundred feet or less; at others, for over

two hundred feet or more. Little is

known in regard to the thickness of the

deposit, but this, in some places at

least, has been found to exceed thirty

feet.

"The air-dried material is earthy,

slightly coherent; colour, yellowish

white. It contains but few shells and
no visible root-fibres.

"It was found, by Mr. F. G. Wait, to

have the following composition:

(After drying at 100 degrees (J.—Hygro-
scopic water, 0.75 per cent.)

Lime 54.47

Magnesia 0.11

Alumina 0.06

Ferric oxide 0.08

Maganous oxide traces

Potassa traces

Soda traces

Carbonic acid 42.87

Sulphuric acid 0.03

Phosphoric acid 0.01

Silica, soluble 0.08

Insoluble mineral matter 1.08

(123) Cat. Ont. Min. Exhibit, Buffalo, p.

Organic matter, viz., vegetable
fibre in a state of decay
and products of its decay
such as humus, humic acid,

etc.. and possibly a little

combined water 1.84

100.63

"Assuming the whole of the lime to be
present in the form of carbonate, trifling

quantities of which are. however, pres-

ent in other forms of combination, the
amount found would correspond to 97.27
per cent, carbonate of lime.

"The insoluble mineral matter was
found to consist of : (124)

Silica 0.82

Alumina and ferric oxide.... 0.21

Lime 0.03

Magnesia traces
Alkalies 0.02

l.C

Huron

Extracts are given from Reports of
the Geological Survey, descriptive of
some of the limestones in the county
of Huron, where the outcroppings are
of comparatively small extent.

"Farther on. escarpments of twenty
or thirty feet of the limestone [of the
Corniferous formation] run through the
west half of Carrick, and are said to
extend southward into Howick." (125)

"Where the line between the town-
ships of Ashfield and Colborne meets the

lake, a little south of Port Albert, on
the Ashfield or Nine-mile River, rocks
come from beneath the high clay cliffs

which face the water, and are seen at in-

tervals along the shore for about a
mile. The greatest section here exposed
does not afford a vertical thickness of

more than six feet. The rocks resemble
a part of those at Point Douglas; they
are destitute of fossus, and consist, in

ascending order, of gray calcareous and
bituminous sandstones, cherty lime-

stones, brown calcareous beds striped

with thin bituminous shales, and pale

yellowish dolomitic layers, sometimes
three feet thick; marked by lenticular

crystals of calcite, or by cavities from
which such crystals have disappeared.

At the falls of the Ashfield River, about
a quarter of a mile above Port Albert,

there is exposed a series of thick-bedded

grey calcareous sandstones, with buff

colored silicious limestones, both hold-

ing organic remains, which are more
numerous in the latter. . . These fos-

(1241 G.S.C.. 1S94, p. 27 R.

(1251 Ibid. 1863. p. 371.
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eiliferous beds, like those of Point

Douglas, probably overlie the unfossil-

-t rata.

"On the Maitland River, about four

in a direct line from the shore of

Lake Huron, there occurs on the first

lot of the first range of Colborne, an ex-

posure of yellowish-drab limestone. . •

Beds similar to those seen on the coast

and the river near Port Albert, and
probably a continuation of them, occur

in a cliff lower down on the Maitland,
near Godericb. The following is a de-

scending section of them :

"1. Dark grey thin bedded bituminous
limestones, holding organic remains. . .

24 feet.

"2. Measures concealed by clay and
debris, 1.! feet.

"3. Pale grey or drab fine-grained

-tone, marked with ferruginous

apots and stripes, and mottled with blue

and vellowish colors; no fossils appear,

2 feet.

"4. Brownish calcspar, an aggregation
of irregular crystals arranged in a bed,

1 inch.

"5. Dark brown, fine-grained sandstone,
striped with bituminous layers; the rock
is very soft and easily disintegrated,

until after exposure to the air, when it

becomes hard, 2 feet 6 inches. Total, 40

feet 7 inches.

"At the bridge across the Maitland
River, about half a mile from the town
of Goderich, and at a short distance be-

low the place where the above section

was measured, the following unfossilifer-

ous beds are found exposed
in a continuation of the same
cliff. Four feet of dark grey
bituminous and silicious limestone, fol-

lowed by two feet of brecciated beds,

are seen, which probably correspond to

a portion of the measures, 2, concealed
above. To these succeed :

"3. Pale yellowish calcareous sand-
stone, with ferruginous stripes and
spots, 1 foot 10 inches.

"4. Brownish calcspar, an aggregation
of irregular crystals arranged in a bed,

6 inches.

"5. Yellowish sandstone, with bitumin-
ous and ferruginous spots, 3 feet.

"6. Dark grey or brownish bitumin-

ous dolomite, with small lenticular crys-

tals of calcspar ; some beds contain a
large quantity of chert, and thin part-

ings of bituminous shale, 4 feet. Total,

9 feet 4 inches.

"There is little doubt that the fossil-

iferous beds in all these various ex-

posures, from Fort Douglas, belong to

the Corniferous formation; while the

r non-fossiliferous strata bear a
strong resemblance, in their mineral

acter and general aspect, to the
Water-lime series. Their arrange-
ment shows that we have here one of
the minor undulations, to which al-

lusion has been made." (126)

Anal> ses

• Limestone. This and the two fol-

low im_r stones represent the material of

three of the beds worked at a quarry on
the eighth lot of the first concession
of the township of Colborne, Huron
county. . . .

"Stone from the fourth bed or layer,

occurring at the quarry in question.-

Thickness of the band, about G inches
ore or less.

"An ashy-brown, very fine-crystalline,

impact limestone.

"Its analysis afforded Mr. Wait the
following results :

i diving at 100 deg. C.—Hygro-
scopic water O.0G per cent.)

Carbonate of lime 95-57
Carbonate of magnesia -'.77

Carbonate of iron 0.31

onate of manganese trace
Alumina 0.01
Silica, soluble 0.04 )

j B
-

Insoluble mi er 1.30
|

'

Organic matter 0.27

100.27

"Stone from the thirteenth bed or
layer of the quarry from which the pre-
ceding specimen was taken. Thickness of
the band, about three inches—more or
less.

"A yellowish-brown, fine crystalline,

dolomitic limestone. An analysis by Mr.
Wait showed it to have the following
composition :

r drying at 100 deg. C.—Hygrosco-
pic water, 0.04 per cent.)

Carbonate of lime SI. 75
< arbonate of magnesia .. 15.06
I arbonate of iron 0.72

Carbonate of manganese trace
Alumina 0.11
Silica, soluble 0.02 I „ „
Insoluble mineral matter .. 2.57 ,"

x

Organic matter 0.08 '

100.31

"Stone from the twenty-fourth bed
or layer of the quarry from which the
two preceding specimens were taken. The
thickness of the band, about six inches
—more or less.

"A light yellowish-brown, tine to mod-
erately coarse-crystalline, somewhat
magnesian limestone. Its composition
was found, by Mr. Wait, to be as fol-
lows :

- -
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(After drying at 100 deg. C.—Hygro-
scopic water = 0.03 per cent.) (127)

Carbonate of lime 91.40
Carbonate of magnesia 6.22
Carbonate of iron 0.48
Carbonate of manganese trace
Alumina 0.06 .

Silica, soluble 0.02 )

Insoluble mineral matter .. 1.74
j

Organic matter 0.05 -*

100.03
"

Kent

The surface of Kent is similar to that
of other counties which lie along the
western half of the north si. ore of lake
Erie, and is characterized by the pres-
ence of a thick deposit of drift. Wells
have been drilled at a number of points,
however, in search for oil and gas,which
have given us a fairly accurate knowl-
edge of the underground geology. Shale
is usually struck immediately 'beneath
the boulder clay. This is claimed to be
in some cases part of the Portage for-
mation; in others it is said to "belong
to the Hamilton. The following is held
to represent a typical section near the
centre of the township of Raleigh: (128)

'Feet.
Boulder clay, with occasional

layers of sand and gravel 184
Shale, to 205
Limestone (argillaceous) to 211
Shale, to 240
Limestone, to *. 246
Shale, to 247
Limestone (middle lime, slightly

argillaceous), to 249
Shale, to 278%
Limestone, very slightly argilla-

ceous, becoming almost pure
lime thereafter, to 511

"Another well was drilled, during re-
cent years, about one mile northwest
of the Grand Trunk Railway station at
Chatham, which reached a depth of 1,000
feet, as follows : (129)

Feet.
Surface clay 60
Shale, black [Portage] 118
Soapstone t 200
Limestone lg
Soapstone 37
Limestone 567"

Lambton

Exposures of limestone in the county
of Lambton have been described in Re-
ports of the Geological Survey and
Bureau of Mines in the following terms:

(127) G.S.C.. 1899, pp. 33-34 R.
(128) B.M., Vol. XII., p. 41.
(129) G.S.C., 1890-91, p. 73 Q.

"On the twenty-third, twenty-sixth
and intermediate lots of the
third range of Bosanquet, expos-
ures of the rock [of the Hamilton
formation] are met with, on the bank9
of a small tributory of the Riviere aux
Sables (south). The following section
in ascending order was measured on the
twenty-fifth lot :

Ft. In.

Grey calcareous shale, imperfect-
ly seen in a slope or talus on
the stream 25

Grey calcareous shale, with. . .

fossils 4
Grey solid limestone, composed

of broken remains of encrin-
ites 2

Grey soft shale, thinly laminat-
ed next the limestone, and fill-

ed with fossils. . . The up-
per part has the softness of

clay 20
Grey decomposing shale, not

well exposed 80
Grey encrinal limestone, wea-

thering into small lenticular
fragments, and holding bi-

valve shells, corals and encrin-
ites 2

133

"This section probably includes the
strata of the neighboring exposures. . .

"At Jones's mill, on the third lot, upon
the south boundary of Bosanquet, on the
bank of another small tributary of the
Riviere aux Sables (south), the follow-

ing ascending section is exposed:
Ft. In.

Brownish grey-weathering shales 25

Grey encrinal limestone 2

Grey decomposing shale 3

30
". At Austin's mill, on

the fourth lot of the first range
of the same township, on an-

other small stream, there is a corre-

sponding section, where the grey encri-

nal limestone which forms the upper-
most layer of the exposed strata, is five

feet thick. Below this band, the strata
are characterized, as before, by a great
abundance of Spirifera mucronata; and
in the bed of the stream, at a level prob-

ably fifty or sixty feet below the en-

crinal limestone, there is a band of

solid arenaceous limestone, about 7

inches thick." (130)

The other formation, exposures of

which occur in this county, is known as
the Portage-Chemung. It is composed
essentially of shales, which are often
highly bituminous.
Logs of the numerous wells which

have been sunk in search of petroleum

(130) G P.C., 1863. pp. 3S2-5.
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show tiit character and arrangement of

the strata wmen underlie various parttj

of the county.

. ea\ y deposits of drift continue
westward from M. Mary'.-, being repre-

sented by rolling boulder clay, mter-
lupted in {'laces by deposits ol gravel.

Alter passing Luoan, -Mine morainic hills

are encountered, which however soon
give place to remarkably level clay land.

-N(j lock exposures are seen over the en-
tire region until the famous Hamilton
outciops at Thedford are reached. The

lent series ol rocks rendered acces-

sible at tins point have become classic

in the annals of geology, as they form
an exceedingly rich hunting ground for

the fossils characteristic ol the Hamil-
ton formation. So much has been pub-
lished on the fauna of these rocks that
it would be superfluous for the writer

to deal with that side of the matter here.

An idea of the richness of the remains
may be gathered from the fact that, in

spite of time spent in travelling, he suc-

ceeded in three days in collecting over a
thousand specimens, representing 110

species. Some attempt was made by the
writer to work out the fossil contents
or at least to establish the characteristic

fossils of the various layers, but he is

glad to find that this had been done by
others in greater detail than his time
would permit. Professor A. A. Wright
during the summer of 1900 made a com-
plete series of measurements, and dur-

ing the season of 1901, Professors Shi-

mer and Grabau made exhaustive col-

lections. The results of their work are

published in a valuable bulletin of the

Geological Society of America.

"It may be well however to describe
briefly the places at which exposures are

to be seen. The first is at Thedford,
where the Grand Trunk railway cuts
through the series to a depth of forty

feet. At this point Spirifer pennata
(Spirifer mucronata var. Thedfordensis
of the above authors) is very abundant,
a- well as bryozoa of different genera.

This section is also much the best for

the collection of Athyris spiriferoides,

Goniatites uniangularis and Cyrtina
Hamiltonen«i>. Shinier and Grabau
mention 39 species from here., mostly
bryozoa and brachiopods. A second ex-

posure is found three-quarters of a mile
north of the railway cut in what are
known as HannifordJs field?. A heavy
limestone with crinoid stems is here
overlaid by a soft shale from which wea-
ther out numerous specimens of corals

which may be picked up in perfect condi-

tion on the surface of the ground.
'•P»f = ide* the corals fourteen or fifteen

speoios of brachiopoda occur.

"Fragments of bryozoa and joints of
crinoids are also abundant.

"The third section is found on a small

stream west of the above and presents
practically the same series oi
leuciinig uowever a gi eater vertical ex-
tent. iue top is decomposed coral
underlaid by limestone in -•

i

beneath which i-, fifteen feet of "blue
clay. This material makes excellent
drain pipes and brick of a red color,
wane tlie overlying boulder clay bums
white. The blue Hamilton siiale is

filled with nodules of a iiarder nature
which prove objectionable on account of
their resistance to the action of both
lii>- and water. An analysis of one of
these nodules follows:

Per cent.
Water 0.57
Silica 17.67
Alumina 10.59
Ferric oxide 4.25
Calcium oxide 32 . ">4

Magnesium oxide traces.

"The nodules would seem to owe their
origin therefore to concretions of lime
which has entered into chemical union
with the elements of the shale. The
assemblage of fossils is, as would be ex-
pected, about the same as in Hauniford's
fields and the railway cut.

•Probably the best section of these
Hamilton rocks is to be seen in Rock
Glen, where a small tributary of Aux
Sables river has exposed 70 feet of the
series. Another excellent section of the
lower portion is seen at Marshall's Mills
on the Aux Sables, about a mile above
the mouth of Rock Glen. Finally small
exposures are met with in the "valleys

of creeks cutting down to the rock on
the road from Thedford to Arkona. Par-
ticularly may be mentioned a good sec-

tion at 'No. 4 hill.' At Stony Point,

lake Huron, the heavy limestone is ex-

posed for a short distance along the
shore. . . .

"An analysis of this limestone is given
below, as well as one of what is proba-
bly the same bed from Thedford:

StoneyPt, Thedford,
per cent. per cent.

Water 0.14
Silica 0.78 1.51

Alumina 0.13 2.19
Ferric oxide 1.56 2.49
Calcium oxide 51.74 51.26
Magnesium oxide . . 0.46 traces.

Sulphur trioxide ... 1.27
Carbonic acid and

loss 43.02 41.10

"It will be observed that this stone is

practically free from magnesia, although
the sulphur may prove objectionable for

certain chemical purposes.

"Below are shown side by side sections

of the Hamilton formation at Thedford
as prepared by Professor Wright and
by Professors Shimer and Grabau. My
observations, made a year later, can add
nothing to the svstematic measurements
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more than half an inch in length. The
white layers, ho%vever, were free from
graphite, but contained a little tremo-

lite in microscopic crystals. Minute
graii .

-

]iiartz were also found
and white layers. The

material for the following ai

as carefully as possible from im-

purities, and dried at 100 degrees C:
Grey White
layer, layer.

Carbonate of lime 77.39 90.38

Carbonate of magnesia . .

Carbonate of iron 78 .51

ite 16 •

Insoluble . . LZ6 .90

100.16 100.11

"A specimen of this dolomite [brown-

weathering, crystalline, magnesian lime

stone, abounding in tremolite]. from the

twenty-second lot of the eighth ran^e

of Lanark, has been analysed by -Mr-

an. It was separated as far as

possible from tremolite, and after dry-

ing at 100 degrees C. gave : (133)

Per cent.

Carbonate of lime .i2.12

Carbonate of magnesia 42.10

Carbonate of iron 80

Insoluble

100.S0
"

small quantities have been employed in

Pakenham and Almonte for foundations
and facings of buildings.

" Limestone.—Occurs on lots nine and
ten of the sixth range of the township
of Ramsay. . . . The same stone

also occurs on lots nine and ten

of the fourth and fifth ranges,

and on lot sixteen of the

second range, and many other places in

this township. Geological position—Lau-
rentian.

Structure, coarsely crystalline; color,

white, but not pure white. It contains

an occasional grain of pale yellow chon-

drodite. and here and there a scale of

graphite.

"Agreeably with the results of an an-

—conducted by .Mr. R. A- A.John-
ston—it contained :

(After drying at 100 degrees C—Hygro-
scopic water 0.09 per cent.)

Carbonate of lime 90.05

Carbonate of magnesia 6.51

Carbonate of iron 0.42

Alumina
soluble 0-06

Insoluble matter 3.26

3.32

i< h.i. no

•This stone has been extensively used

for the manufacture of lime." (134)

Quarries

" Limestone.—From lot twenty-four,
range nine, of the township of Ramsay.
. . . The quarry from which this

stone was taken is situated close

to the Indian River,. where a

great thickness of this limestone oc-

curs. Geological position—Laurentian.

ructure, somewhat coarsely crystal-

line ; color, faintly bluish-greyish-white.

It contains, here and there, a minute
grain of pale yellow chondrodite, and
numerous small scales of graphite.

"It was found—by Mr. E. A. A. John-
ston—to have the following composi-
tion :

(After drying at 100 degrees C.—Hygro-
scopic water 0.07 per cent.)

Carbonate of lime 91.63

Carbonate of magnesia . . . . 6.61

Carbonate of iron 0.41

Alumina 0.14

Silica, soluble 0.(35

Insoluble matter 1.13

1.32

"This stone has been extensively quar-
ried for the manufacture of lime, and

Q33> G. S.C., 1S74-75, p. 141.

Marl

" From a deposit on the thirteenth

lot of the fourth concession of the town-

ship of Lavant. ... The deposit

covers an area of rather more than six

acres, and is over seven feet deep.

"The air-dried material is earthy.

tly coherent; color, yellowish-white,

tains but few shells or root-fibres.

"Its composition was found, by Mr. F.

G. Wait, to be as follows :

Lime 53.17

Magnesia 0.06

Alumina 010
Ferric oxide 0.08

d mous oxide . . 0.02

Soda' 0.10

Carbonic acid 42.02

Sulphuric -acid traces

Phosphoric acid 001
Silica, soluble 0.02

Insoluble mineral mar DJM
Organic matter, viz., vegetable

fibre in a state of decay, and
products of its decay, such as

humus, humic acid, etc.. and
possibly a little combined water 3.66

99.48
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" Assuming the whole of the lime to

be present in the form of carbonate,
trifling quantities of which are, however,
present in other forms of combination,
the amount found would correspond to

94.95 per cent, carbonate of lime.

" The insoluble mineral matter was
found to consist of : (135)

Silica 0.15

Alumina and ferric oxide . . 0.07

Lime 0.01

Magnesia — traces

Alkalies (?) 0.01

0.24 "

Lime Kilns

Mr. W. M. Cameron operates lime

kilns in the town of Carleton Place. The
rock burned, which is crystalline lime-

stone, is quarried in the fifth conces-

sion of the township of Rarnsay, and
teamed to the kilns in winter. An an-

alysis of a sample of this rock is giv-

en in the preceding table. The kilns are

of the continuous draw-kiln type, and
have a capacity of 150 bushels in 24
hours. The fuel used is wood. The
lime is white and slakes readily. There
is no "combine" among lime manufac-
turers in eastern Ontario. Lime sells

for 20 cents a bushel f.o.b. Carleton
Place. Competition was met in former
years at Erockville with lime from as

far west as Beachville. Carleton Place
lime is shipped as far east as Cornwall.
It meets with competition from Renfrew
lime at Ottawa and Arnprior. Mr. Cam-
eron has furnished the paper mill at

Cornwall with lime, which is said to

give excellent satisfaction. A sample
barrel has been sent to the Eddy mills

at Hull, the lime for which has been
heretofore imported from Swanton. Ver-

mont state. Mr. Cameron is a member
of the firm of Cameron Bros., who man-
ufacture lime from crystalline limestone

in the village of Delta, in the county of

Leeds. The plant at this place is simi-

lar to that at Carleton.

A mason told the writer that " the

white crystalline limestone near Lanark
village and through the township of

Ramsay, makes good lime. It is 'cooler'

than that of Kenfrew. The lime from
the vicinity of Ottawa city is quick

setting. By using it one can 'spread'

4 or 5 bricks, while with Kenfrew lime

the number is 10 or 12."

Leeds

Outcrops of crystalline limestones are

found at numerous places in this county.

(135) G.S.C.. 1894, pp. 24-25 R.

These rocks ". . . are extensively ex-

posed in Bastard and South Crosby;
their color is usually white,

but sometimes greenish-white, or white
with grey bars or stripes,

Small scales of graphite l
-

e invariably
disseminated through the ro«.k, with ser-

pentine, mica, and iron pyrites, and in
the twenty-seventh lot of the third
range of South Crosby chondrodite is of
frequent occurrence, the disseminated
mineral alternating with bands contain-
ing mica. On the twenty-fourth lot of the

tenth range of Bastard a bed of con-

glomerate is interstratified between two
of the beds of limestone." (136)

The use of crystalline limestone at
Delta in the production of lime is men-
tioned under Lanark county.

The Calciferous formation is seen at
many points. "In Young [Yonge] it is

exposed on the eleventh lot of the
eighth and ninth ranges, at Loyada
Lake, in the rear of the township, and
also in Kitley, near the village of Kitley
Coiner. . . The stone has been used
for building purposes at Brockville and
Prescott, and in the neighborhood of

Brockville and Mirickville ; some of

which yields good lime of a dark color,

producing a mortar of considerable

strength." (137)

The writer visited a number of lime-
stone quarries in the vicinity of Brock-
ville. Sherwood's quarry is situated a
short distance northeast of the Insane
Asylum. It has a face six feet in height,
with thin covering of soil. The beds
average about six inches in thickness.
The color of the rock is dark grey or
brownish. Dyer's quarry adjoins that
just mentioned. It contains one bed 14
inches in thickness. Some of the stone is

used in the manufacture of window sills,

five or six inches in thickness. There is

a quarry on the Asylum property, on
lower ground than Sherwood's or Dyer's,
but similar in character. This quarry
lies not far from the roadside, between
the Asylum buildings and the Grand
Trunk railway. Rock outcrops at Mur-
phy's Corners, where there is a good site

for a quarry. Easton's quarry is about
two miles northwest of Brockville on the
Perth road. It contains thick-bedded,
dark grey limestone. One bed has a
thickness of eighteen inches. The rock
contains geodes of calcite.

Following are the results of an-

alyses of samples of the rock taken by
the writer from the Brockville quarries :

(136) G.S.C.. 1863. p. 31.

(137) Ibid, r. US.



J 903 Limestones of Ontario 73

—



74 Bureau of Mines No. 5 : Part II

-The several beds differ essentially in

color and texture—from light grey to

blue, and from soft and porous to dense*

and crystalline.

"After stripping from two to ten feet

of clay a grey limestone bed is readied,

whose surface has been deeply grooved

by glacial action. It is a fossiliferous

rock, consisting of lime and sand, and

is used in the production of lime, and

for culvert and bridge works on rail-

ways.

"Below the gray is a bed of blue

limestone of ten to twelve feet in thick-"

ness, composed in some of the quarries

of two bands, the upper of which is aJ

light and the lower a dark grayish blue;

in others it is composed of the dark blue

only. Both are crystalline, but while

the' upper is coarse grained the lower is

fine-grained, approaching marble, and is

much superior in quality to the other.

This bed contains a large variety of fos-

sil shells, is hard and durable, tools well,

and takes a fair polish. The stone taken

from it is used almost wholly for the

bases and shafts of monuments, for

which a large business has been built

up. But it is used also for building pur-

poses, the post offices at Cornwall, Nia-

gara Falls and St, Catharines having

been constructed with it besides many
private dwellings and business houses.

"Below the blue limestone is a bed of

dark limestone, which has a proportion

of clay in its composition, is from four

to six feet in thickness, and suitable for

the manufacture of cement.

"Johnston & Co. employ an average of

75 men at their quarries." (HI)

Gibson's Quarries

"These are the property of Mr. Wil-

liam Gibson, M.P., and are situated on

the top of the mountain a mile and a

half south of the village of Beamsville,

in the township of Clinton, and two and

a half mile from Beamsville station on
the Grand Trunk railway. The property

embraces an area of 45 acres, and the

limestone rock where not exposed is

covered with only a few inches of soil.

"The quarries were opened by Mr.

Gibson in May, 1884, and have been

worked continuously since with a large

force of laborers, quarrymen and stone-

cutters. The amount paid for wages
in 1890 was $87,440, but last year the

staff of workmen was increased, and in

the month of June 160 were employed;

the wages paid to quarrymen alone in

that month being $7,500.
*

"There are two workable beds of gray

limestone, the upper being seven and
the lower eight feet in thickness. The

(141) B.M. Vol. I, pp. 95-96.

upper is usually the best quality, being
thin, hard and crystalline; but both con-

tain many fossils, and have openings or

vughs which are lined with crystals of

iron pyrites. In some parts of the?

quarries the beds are three in number,
but the lowest is not more than two or
three feet in thickness. Below these;

workable beds is a bed of porous gray
limestone, but it is rarely of a quality
fit for use.

"Three large derricks are worked by
as many engines, one of which is 24 and
the other two of 18 h.p. each, the more
powerful one driving a steam drill in
addition. Three other derricks are;

driven by horse-power. A fourth boiler

of 35 h.p. drives three steam drills.

Three small drills are used for plug and
feather work.

"The stone is all cut by hand, and is

used largely for the construction of

bridges, culverts, tunnels and buildings

on the lines of the Grand Trunk rail-

way. The tunnel under the St. Clair

river was built by Mr. Gibson with stonef

taken from these quarries.

"The quarries are about 200 feet above
the level of the station, down to which
the stone is carried in cars 1 over a tram
road built along the side of the public

highway. It could be conveyed the whole
distance by pravitation, but to prevent

accidents the cars are stopped before

they reach the main street of the vil-

lage. From that point they are taken by
horses to the station and empty ones

are drawn back to the quarries.

Grimsby Quarries

"The Grimsby quarries are in the

gorge of Forty-Mile creek, above the vil-

lage of Grimsby, which cut through the

limestone into the Medina sandstone and
extends back through the mountain to

the falls on the creek, a distance of half

a mile. The quarries are the property

of the Grimsby Quarry Co., of which
Stephen Webster, of Toronto, is presi-

dent and Frank Webster manager. The
location is about half a mile in length,

extending from the edge of the escarp-

ment on either side of the gorge to near

the Falls, and occupying an area of 18

acres.

"The bottom and sides of the gorge

are covered with a talus of limestone

and sandstone, and these stone3 are

being removed preparatory to opening

the sandstone in place. A tram-road

has been built to the docks at the lake1

shore, a distance of one mile and a-

half, down which the cars are run by
gravitation, and up which they are

drawn empty by horses, a3 at the GibsorJ

quarries at Beamsville.
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"The mountain here is about 350 feet

above the lake, and about 100 fei

the top consists of limestone and shale.

Underneath the shale are bands of

gray, brown and mottled sandstone, al-

ternated with bands of shale. At one
place, where it is well exposed the brown
band, slightly mottled, is about 15

in thickness, of good texture, solid and
capable of being cut into any suitable

size for building purposes.
"The company was organized in 1890

with a capita] of £20,000, 75 per cent,

of which was paid up, but although work
was commenced in November of that
year, no stone was taken out until the
spring of 18

"Stone is being supplied for the crib-

work at the eastern and western gaps
of Toronto harbor, but no dimension
stone has yet been taken out. The com-
pany employs from thirty to forty

142)

"Grimsby, Ontario—In tbe Niagara
formation al Grimsby there are beds
of dolomite, one to three feet thick, from
which stone has been obtained for build-
ing purposes. The rock is crystalline,

brownish-gray in color, and holds a few
fossils. Some of it when dressed with
a plain surface has a pitted appearance.
Analysis of a specimen gave : (143)

Carbonate of lime 68.92
Carbonate of magnesia 29 18

Corbonate of iron 1.10
Insoluble matter 0.50

100.00

Manitoulin Island

The Manitoulin, or as It is sometimes
called the Grand Manitoulin, island and
a number of the islands to the north
and west of it in Georgian bay are un-
derlaid by unaltered rocks of the Silu-

rian (Cambro-Silurian and Upper Silu-

rian) system. These rocks outcrop as
bands, running across the Grand Mani-
toulin. from east to west, in the direc-

tion of its greatest diameter. These

formations range in age from the Chazy,
which has not been proved to be present
with certainty, or Black River, to the top
of th

, red doubt-
ful whethi i beds on the
south should be classed as Guelph or
6hould be grouped with the Niagara.
From the ! of the Trenton
group to the upper pari of the Niagara
all the formations recognized in the
more southern part of the Province are
present with the exception of the Me-
dina, and they possess the characteristics
of the outcrops to the north of lake On-
tario and to the westward. The Nia-
gara, e.g., here forms an escarpment
similar to that occupied by this for-

mation from the Niagara river to the
Georgian bay.

Tliese formations on the island—Tren-
ton, I m Kiver, Clinton, Nia-
gara and Guelph (?)—present a section
from north to south across the island
which is unsurpassed anywhere for the
purpose of study and comparison. Rocks
of all these formations can be visited
in a few hours. At Little Current, for

example, at the water's edge and for
some feet above, we have exposures of

the Trenton limestone. This is capped
at the top of the hill a short distance
from the shore by Utica shales. The
higher hills to the southward, which can
be seen from the village, are underlaid
by the Hu 'ion. Far-
ther south again we meet with the Clin-

ind Niagara limestones.

The late Alex. Murray, Dr. Robert Bell
and other officers of the Geological Sur-
vey have described the geology of the

i Manitoulin and adjacent islands.

The reader is referred to the reports by
these gentlemen for details concerning
the distribution of the different lime-

stone-bearing formations. (144)

The following table gives the results
of analyses made by Mr. A. G. Burrows
of samples of limestone collected on
Manitoulin island by the writer last
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Following are the localities from
which the samples represented by the

above analyses were taken: 1 and 3,

Ryan & Haney's quarry, a few miles

from Meldrum Bay P. 0.; 2. Top of hill

at Meldrum Bay village; 4, Gore Bay,
sample of 12 feet of the uppermost part

of the face of the cliff, northwest of the

Fair grounds ; 5. Top of the cliff across

the bay, east of the village of Gore Bay;
6. Gore Bay, one-quarter mile west of

the northwest corner of the Fair

grounds, cliff 6 feet; 7. Porter's quarry,

just east of the Fair grounds, Gore Bay;
8. Talus along face of cliff on the east

6ide of Gore bay; 9. Kagawong, upper-

most three feet near top of cliff, along
road; 10. Little Current, four feet top

of cliff, west of the village; 11. Landing
at lake Manitou; 12. Upper four feet of

cliff at Manitowaning; 13. Fossil hill,

near Manitowaning, sample from layer

under fossiliferous zone.

Concerning the thickness of the sev-

eral formations, which are quite undis-

turbed and dip slightly to the south-

ward, the rate being estimated at about
40 feet to the mile, Dr. Robert Bell says:

"A vertical section from the mainland
along the western border of the

sheet, somewhat produced to the

south, would show the following

thickness for each of the successive for-

mations from the base upward : (145)

Feet.

Chocolate marls and fine sand-

stones (Chazy?) 100

Trenton group [Black River, etc.] . 320

Utica formation 60

Hudson River formation 250
Clinton formation 177

Niagara formation 405

Guelph formation (?) 100

Total thickness 1,412."

These limestones of the Trenton group
and the Clinton and Niagara formations

in many localities when burned produce
lime of good quality. The strata in

many places are also suitable for the)

production of stone for building and
other structural purposes. The Clinton

and Niagara, which afford the layers of

the most uniform composition and the)

most easily worked, are. like those of

the same formation in the more south-

ern part of the Province, magnesian,

and thus are not suitable for use in

chemical and metallurgical industries re-

quiring a lime comparatively free from
magnesia. Rock high in magnesia is re-

quired in some industries, e.g., in the

manufacture of sulphite pulp, and rock

from a quarry on Cockburn island has

(145) G.S.C., 1896. p. 25 I.

been used for this purpose in the mills

at Sault Ste. Marie. Limestone carry-
ing magnesia, if the percentage of this

material is not too high, can be used a3
flux in blast furnaces and in other indus-
tries.

"The Silurian rocks of Manitoulin and
Fitzwilliam islands afford a variety of
good stones for ordinary building pur-
poses, and some kinds suitable for heavy
structures. The latter may be looked
for among the thickly-bedded buff-color-
ed dolomites of the Clinton formation
and the gray dolomites of the upper part
of the Niagara. The Guelph formation,
which appears to be represented by the
highest rocks in the southern parts of
these islands, is heavy-bedded and would
yield stone of large dimensions, but of

a porous character. . . .

"Shell Marl.—This substance is found
under a few of the limited peaty
swamps and marshes, and also under
some of the smaller lakes or their dried-
up sites on Manitoulin island. Where
the soil already contains so much car-

bonate of lime as does that on this

island, these marls will not be required
at fertilizers, but they may prove use-
ful in the manufacture of hydraulic
cement

'Lime.—The limestones of Manitoulin
island appear to be all dolomitic, except
those of the Trenton group and some
of the beds in the Hudson River forma-
tion. Both the dolomites and the pure
limestones have been calcined for use
by the farmers in the various parts of

the island, where they occur, and have
been found to yield excellent lime." (146)

"The greater part of La Cloche Island
and of the other principal islands between
the north shore of Lake Huron and the
.Manitoulin Island, consist of dolomites
and thin-bedded light grey and some-
what argillaceous limestones of the Tren-
ton group. The upper portion of this

group, of a somewhat more massive
character, occurs on Manitoulin, form-
ing the northern part of the peninsula
between Wequemakong and Manitowan-
ing Bays, and skirting the northern ex-

tremity of the island for six miles from
Little Current to West Bay. In the
former area there may be about 80, and
in the latter 40 feet of strata belonging
to this group, counting from the lowest
bed, which comes to the level of lake

Huron." (147)

Hudson River Formation

The Hudson River formation on the
island consists of soft marly bluish-

drab colored shales, interstratified with

(1461 (i.P.C, 18W. p. 27 I.

(147) Ibid, 1S63-66, pp. 170-1.
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limestone. At Cape Smyth, on the east-

ern end of the island, this formation has

a thickness of about 300 feet.

"To the south of Sheguiandah Bay,
and of Little Current the thickness ap-

pears to be about 250 feet, and at

Staple Point 220 fet. About 145 feet are

exposed on Barrie Island, and 137 at

Cape Robert
"The following is a descending section

of the cliff on the west side of Cape Ro-

bert:

Brown-weathering, drab and bluish-

grey argillo-arenaceous lime-

stone—mostly thin-bedded, or

when thicker, breaking away in

irregular lumps. This band forms
the perpendicular and overhanging
portion, of the cliff, and is here

and elsewhere on the island, char-

acterized by a large concentric

coral 17
( 'rumbling calcareo - arenac-

eous shales of a bluish-

drab color 10

Ilard grey calcareous beds,

interstratified with bluish-

grey shale 3

Bluish-grey clayey shale 25
Hard grey calcareous beds.. 2

Bluish-grey arenaceous crum-
bling marl 30

87 feet" (148)

•'The edge of the plateau formed by
the Hudson River formation presents it-

self in a high bluff all along the north
side of. Grand Manitoulin from Maple
Point to Julia Bay. Gore Bay, in this in-

terval, lies in a deep notch cut out of

the plateau. The strata are finely ex-

posed in the bold escarpments on either

side of this bay. The southward dip, at
the rate of about one in fifty, is here
quite perceptible. Local slides and de-

bris obscure the outcropping edges of the
beds in some places, and the following
section, from the water's edge upwards,
was not obtained in one straight line,

but by connecting two exposures lying
close to one another, and is presumed
to be almost as correct as if measured
continuously. It was obtained on the
east side at the entrance to the bay,
commencing at the level of Lake Huron.
"1. Bluish and drab-grey argillaceous and

finely arenaceous shale—bands of dark-
er and lighter shades alternating

—

crumbling and wasting away easily un-
der the influence of the weather,inter-
stratified with beds a few inches thick
and from two to fifteen feet ar.nrt,

of fine-grained grey shaly sandstone
and bluish-grey limestone. The lime-
stone bands are composed of com-
minuted organic remains, principally

(148) G.S.C., 1863~p. 171.

small corals, !>ut in addition tht?re

were observed .< small trilubite, i

Leptena, an Orthis, and Ambonychia
radiata. The sandstone bands "hold
Modiolopaia modiolaris—81 feet.

"-. Soft fine grained bluish grey calcar-
eous sandstone, and finely arenaceous
limestone, in beds from one to six

inches thick. The surfaces are uneven—6 feet 4 inches.
•;;. treasures concealed—80 feet.

"4. Mottled drab and gray soft argilla-

ceous and finely arenaceous limestone,
(the more calcareous portions bein^
finely crystalline and grey). The
beds are from one to six inches thick,

in bands of from two to four feet, al-

ternating with others of about the
same thickness, of crumbling b'ui.-h-

drab finely arenaceous shale, with no-

dular calcareous seams. Both the soft
and hard bands are unevenly surfaced
and of a nodular character. The fos-

sils are Petraia, Stenopora fibrosa, Or-
this lynx and a smaller species of Or-
this, a large Atrypa, an Avicula, a

Strophomena and an Orthoceras—26

feet S inches.

"5. Dark drab-grey soft brittle line-

grained arenaceous, somewhat i i
;

line limestone, in beds from one foot

three inches to three feet six inches
thick. It holds a small silicified Or-
this—10 feet 6 inches.

"6. Greenish and bluish-grey soft finely

arenaceous limestone in beds from one
to three feet thick, separated by lay-

ers of bluish-gray shale from two to

ten inches thick. The limestone holds
nodules of white gypsum from two to

three inches in diameter—27 feet 7

inches.

"7. Brownish soft unevenly-surfaced
earthy-looking limestone, in beds of

about two inches—8 feet 8 inches.

"8. Brownish-drab and grey limestone,in
uneven beds from four to ten inches
thick. Fresh fractures present a mot-
tled drab and grey color, the grey
patches having a crystalline and the
drab an earthy appearance. The beds
contain rusty cavities, lined with
rhombohedral crystals of calcareous
spar. The fossils are Stromatopora
concentrioa and Favosites Gothlan-

dica. Near the top is a nodular shaly
layer, holding iron pyrites, which, on
decomposing, stains the face of the
cliff with red oxide of iron—5 feet 3

inches.

"9. Brownish and drab-grey thin irregu-

larly-bedded or shaly limestone hold-
ing Stenopora fibrosa, silicified and
abundant, together with cavities lined

with calc-spar crystals. This band
forms the crest of the main escarp-

ment—8 feet.
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"10. Brownish and purplish-grey uneven
surfaced limestone mostly in thin

beds (the thickest being nine inches),

Some of them are very dark and bitu-

minous. The mass weathers yellow,

and holds abundance of Stenopora fib-

rosa in a silicified state—37 feet 6

inches. Total, 291 feet 6 inches.

"This last mass (10) rises at a short
distance back from the main escarpment
in a second cliff above it, and, gradually
approaching at a point half a mile near-

er the head of the bay than the locality

at which the previous portion of this

section was measured, it joins the main
escarpment, and is added to its height.

"About a hundred yards still farther
back, and after an interval of conceal-
ment of about seventeen feet, a third
terrace rises to the height of twenty-
eight feet, but appears to gain .in ele-

vation as it recedes eastward. It con-

sists of soft brownish and buff-grey

thinly-bedded bituminous limestone, hav-
ing a conchoidal fracture, and holding

small irregular chalky nodules." (149)

Clinton Formation

The Medina formation is not present
on the island, the Clinton resting di-

rectly on the Hudson River formation.
The Clinton consists of from 125 to

150 feet of buff-weathering purplish-

grey magnesian limestone, surmounted
by a band of red marl, which may aver-
age 20 feet in thickness. This lime-

stone is generally thin-bedded, and holds
silicified fossils. In some places soft
white nodules, similar to those found in

the Clinton formation in the county of

Grey, are met with in considerable num-
bers. This formation is well exposed
near the northeastern extremity of

South bay. From this point it

sweeps round with a northward curve
to the eastern shore of the island.

"The formation occupies a consider-
able area on the north side of South bay,
and round the southern part of Manito-
waning bay, forming the cliffs to the
west and south of the village of the
same name. At the southern extremity
of the bay the usually thin-bedded char-

acter of the formation is interrupted
by a massive section, forming the prom-
inent part of the escarpment, known
as Gibraltar Rock. Continuing to the
westward, these limestones form the
northern and northwestern shores of

lake Manitou. Along the latter they
rise in a cliff which in some places is

upwards of 70 feet high. They cap the
cliffs on both sides of West and Mudge
bays, form the northern shore of lake

Kagawong, and probably underlie the

(149) G.S.C., 18866-69. pp. 111-113.

drift deposits at the north end of lake
Mindemoya. They are again seen along
the northern side of Bayfield sound, and
upon Howe island, from which they cross

Cape Robert, and are once more ex-

posed at the entrance of Cemetery
Lay." (150)

The red marl band which separates the
Clinton from the overlying Niagara for-

mation probably does not average more
than 20 feet in thickness, but is very
persistent throughout the island.

Niagara Formation

This formation runs throughout the
whole length of Manitoulin island, occu-

pying the southern half. Its average
breadth is nine miles, which with a dip

of 40 feet *n a mile would give 360 feet
as the thickness of the formation; but
its thickness may be 40 or 50 feet great-
er.

"The nothern boundary of the form-
ation, rendered conspicuous by a lime-

stone cliff varying from 20 to 200
feet in height, has the following course:

After crossing the peninsula between
the east end of the island and South
Bay, it runs northward from. Rocky Point
on the northwest side of the same bay
to the eastern extremity of lake Mani-
tou, and thence follows its southern and
western shores. It then runs out in a

long point between the west end of Lake
Manitou on one side and West Bay and
Lake Mindemoya on the other. Start-

ing from the northwest corner of this

lake, it sweeps round in another pro-

montory to the northeast corner of Lake
Kagawong, and follows round its

southern shore. From the west side of

Lake Kagawong it crosses to Lake Mud-
geemanitou. and after forming another

promontory towards the north, runs

southward to Lake Wolsey, reaching its

east shore about the middle, from which

point it continues round the southern

part of the lake to the outlet. From
Lake Wolsey it follows the south shore

of Bayfield Sound, Sheshequanlng, where

it strikes across Cape Robert, and con-

tinues thence all along the shore to the

western extremity of the island.

"The upper beds of this formation dip

into the lake at so small an angle that

they produce a low shore, and shallow

water all along the south side of the is-

land. The coast line is very much brok-

en by shallow bays and straggling points,

rendering navigation somewhat danger-

ous.

"The whole formation consists of thick-

bedded and thin-bedded limestones of

various shades of light ana dark grey.

Wherever the surface has been exposed

(150) G.S.C., 1863-66, p. 173-4.
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to fire, by the burning of the timber, it

weathers white, but when not thus
scorched it is generally dark-colored or
almost black, from the growth of small
lichens upon it. The high pronn>

of Niagara limestone between Lake
Manitou and \\ est Bay suggested to the
Indians the Dame, Metchkewi
tiie high hill, tor their villi

head of the bay. The following is an
approximate descenau _ I t:ie

rpment overlooking the west side of

lake .Manitou:

• \ ery massive light grey magnesian
.n some piaces smooth

walls, which had once formed the

sides of joints, extend, without a
break, nearly from top to bottom.
No fossils are recognizable —60
feet.

"Thin-bedded grey limestone, some
portions holding silicified corals

—

40 feet.

'•Limestone similar to the last, but
:. a separat*

race below the other. A three-feet
bed, near the centre, is full of sili-

cified coral—50 feet.

"Talus—30 feet. Total, 180 feet. . .

"On the south side of Bayfield Sound
the rocks of this formation rise in a bold

pment overlooking the lake. It is

particularly conspicuous between Helen
and Elizabeth Bays, and is separated by
a step into two portions, the top of the
lower being about 100 feet, and that of

the upper between 200 and 250 feet

above the level of Lake Huron. In cros-

sing the island from north to south., af-

ter passing the brink of the main es-

carpment, smaller ones, making up the
higher portion of the formation, are met
with at intervals all the way to the
south shore. They consist mostly of
light grey, sometimes almost white,
compact limestone, rather fine-grained
and crystalline in texture. Some of the
upper beds, being those on the south
side of the island, are dark grey in

color." (151)

St. Joseph Island

St. Joseph Island show? Trenton
rocks on its north side. The Hudson
River formation on this island is deeply
covered with drift, and no exposures of

it are seen. The base of the Clinton
formation appears to skirt the south
side of the island as far as Hay Point.

The following analyses, by Mr. Bur-
rows, are of samples from Pollock's quar-
iy. Xo. 1 being from the thick layer.and
No. 2 from the lower argillaceous* layer:

(151) G.S.C.. 1863-66, pp. 174-176

1 t

Insol. residue lu.iH 13.86

2.11 .90
Alumina 1.31 1.30
Lime

Carbon dioxide .. 40.56 35-99
Water •

Sulphur trioxide 1.08

100.94

Cockburn Island

I kl.urii Island has a breadth of nine
- uth, and the dip

ita being the same as the
Grand Manitoulin, the thickness of the

rmation, of which this island
is wholly composed, will here be
about 400 feet also. Along the
north shore of the island the° rocks
(which must be near the base of the

-t principally of soft
buff-colored bituminous dolomites,

ble for building purposes
are characterized by a conchoidai

fracture, which, in natural exposures,
parallel to the bedding, gives rise to a
succession of small depressions resemb-
ling plates and saucers in size and form.
These rocks were referred to in mj
report as occurring at Meldrum
Point (the northwestern extrem-
ity of Grand Manitoulin) ....
Interstratiried with these, on the
north side of Cockburn Island, in
some places there are found slaty and

- bands of a dark "color,
and in others even-surfaced beds of a
bluish-grey color, which, if not too soft,
may be found suitable for flagstones. . .

On the south side of the island the
upper beds, consisting of grey somewhat
bituminous limestone, are seldom seen,
the shore being formed of ' sand and
shingle; while on the east and we?-
the limestones are exposed almost con-
tinuously along the beach. The beds are
generally thick, some of them attaining
upwards of six feet. Most of them are
light grey in color and of a saccharoidal
texture. In the interior of the island,
especially towards the northern side,
similar beds are occasionally exposed.
They are. however, seldom seen in the
form of cliffs, and. although the north-
ern slope of the island is the most
precipitous, much of it is buried under
the drift."

I
152

An analysis of the Cockburn Island
limestone used at Sault Ste. Marie in
the sulphite pulp process is given on a
preceding page, under Pulp.

Quarries

The Ryan and Haney quarry, which
is a few miles from Meldrum Bay vil-

966-69; pp. 114-115.
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lage, was visited. It is the largest
qaarry on the island. A large amount
of stone was taken from it for use in
the construction of the canal at the
Canadian £ault. Considerable care seems
to have been used in selecting only the
best stone for the work. The result is that
over the three or four acres occupied by
the quarry there is much stone blast-

ed out ready for smpnient, should a de-

mand arise for this class of rock. The
accompanying photograph shows the
character of this broken stone. The edge
of the quarry is about 100 yards from
the water's edge, and the rock has been
worked down to a depth of 5 or 6 feet.

The rock is brittle and breaks rather
irregularly, the bedding being uneven.
The dock from which the rock was load-
ed on to boats lies opposite Green island,

8 miles from Mississagua light. The
rock, which contains few fossils and has
a crystalline aspect, is flat lying, and
the road is paved with the strata in

place for a mile or more north of the
quarry. Vertical jointing is shown, and
the glacial striae have a direction S. 25
degrees W., magnetic. The stone weath-
ers to a light grey color. Analyses of
samples taken from this quarry, repre-
senting the face, and the average of the
loose pieces of rock, are given on a
foregoing page.
Some good building stone, to be seen

in Mr. Wickett's farm house, occurs near
Meldrum Bay, and it is also burned into
lime, the layers free from chert ap-
pearing well adapted to this purpose.
Analyses of this rock are given in the
table.

The court house and registry building
at Gore Bay are built of limestone quar-
ried in the vicinity. These buildings
were erected about 12 years ago. The
stone weathers to a rather peculiar drab
color. There are shallow quarries near
the fair grounds. Just east of the
grounds rock outcrops at the surface. Its
thickest beds are 12 or 14 inches. A
cliff on the street at the northwest cor-
ner of the grounds was sampled to a

depth of 12 feet. Another sample was
taken one-quarter mile west of this, on
the road. The composition of these
samples is shown in the table.
Samples of rock from the vicinity of

Manitowaning village were obtained and
subjected to n^alvsis. The results are
given in the table on page 75. The rock
is u«ed for building purposes, hut no
ouarries of any importance have been
opened up. surface rock being employed.
Analyses of samples from the following

localities are also given in the table:
Limestone at Manitou lake landing. 3

miles from Manitowaning, where the out-
crop rises ft or 8 feet above the level of

the water; and from the upper 4 feet of
the cliff at Manitowaning where the
rock is rather thin-bedded and is

followed bv beds of similar thickness

downwards of argillaceous and fossilifer-

ous limestone.
The Manitoulin Portland Cement com-

pany was incorporated during the past
year, li is proposed lo obtain the inari

frome Ice lake, mix it with shale, and
use t'a water fall at Kagawong to gen-
erate pe\\>: tor working tne material up
into cehieut. The fall is said to have
a heig.it of between 113 and 132 feet.

At the roadside near the top of the
hill at Kagawong a lace of 12 or 15 feet
of shale, with more oi less limestone in-

termixed, :- exposed, samples of this

and another exposure were taken, with
the object of determining whetner or
not the material is suitable for cement
purposes, should a works be established

at the village.

Middlesex

The following logs of wells give an
idea of the character of the drift cover-

ing and the underlying strata in this

county.

"Some years ago a boring was made
on the grounds of the Asylum [at Lon-
don], which reached a depth of 2,250

feet, probably terminating in the upper
portion of the Hudson River formation.

The first rock met with is a limestone,

at or near the summit of the Cornifer-

ous, as the shales, indicative of the

Hamilton, found in the wTell at the sul-

phur spring in the western part of the

city, are missing.

'The record of the boring, kindly fui-

nished by Mr. W. Harrip. of P«**rolpa, is

approximately as follows (153) :
—

Surface 120 feet

Limentone, hard. ..200 " Corniferous
"

soft 270 "
1 Onondaga

" hard ... 100 "
! with Guelph

" fiOO " [and Niagara
Salt ami Shale 100 "

I
it Present.

Black shale 200 " Plinton

Red " f>00 " Medina
Limestone & shale. .150 " HudfionRiver"

"One well in the township of Met-
calfe, lot 24. concession 13, gave the fol-

lowing records (154) :
—

Surface
| clay *fi fret

Black shale" 75 " Portage
Soapstone, etc 273 " Hamilton
Limes' on 104 " Corniferous

"A well drilled on lot 5, concession 7,

of the township of Mosa showed:

Surface (plav) 50 feet

Black shale 10 " Portage
Snapstone. etc 230 " Hamilton
Limestone 262 " Corniferous?"

(153) G.S.C.. 1S00-91, p. 49 Q.

(154) Ibid. p. 52 Q.
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Muskoka District

Although this district has a rough,
rocky surface, Limetsones are very rare
in it.

Robert s Bay Band

"Robert's Hay lies to the northeast
of Prince William Jinny or Beausoleii

island, opposite to Penetanguishene. A
narrow curving inlet run- northward
from the bay, which the Indians call

Anini-w a-hinu oar Dog's Cave. Dhe <\»1-

vexity in the course of the inlet is to

the south-eastward. In tin inlet 1 dis-

red a band of light grey i-r.i talline

limestone, which is exposed on the
points and islands along its course tor a

distance of about three miles, beginning
at a quarter of a mile from the head of

the inlet. The band has a thickness of

at least fifty feet, ami i< overlain by
thirty or forty feel of ligM grey granu-
lar gneiss, mostly thinly bedded,
followed by an unknown thickness of

very massive, close-grained, hard, brit-

tle, silicious, gneiss. Its dip is to the

easl ami southeastward, at an angle of

about 70 degrees, the strike following
the curves of the inlet, which, no doubt,
o\\«'s its origin to the existence of the
limestone. In this part of its course
the band is evidently passing round the
.-outh-eastern end of an anticlinal. Near
the head of the inlet, and again on one
of the -mall islands at its entrance, the
limestone is rich in several of the
species of minerals which often charactr-
ize the Laurentian limestones of the Ot-
tawa Valley. Among them are brown
idocrase in very fine crystals, salmon-
colored garnets (well crystallized, but
very brittle), dark wine-red garnets,
hornblende, graphite, quartz, pyroxene
in very numerous, small, transparent,
bright jrreen crystals, iron pyrites and
mica." (155)

Nipissing District

Crystalline limestones of the Grenville
series, together with Silurian limestones
ami marls, are found in a number of
localities in this district.

Dr. A. E. Barlow gives the following
account of the crystalline, or Lauren-
tian limestones of the southern part of
Nipissing :

"The most important band of crystal-
line limestone noticed in the whole dis-
trict occurs at the foot of Lake Talon.
nn important expansion of the .Mattawa
River. The presence of this band was
first noted by Biesby (156) in 1S20. and
later in 1S44. by Logan: Dr.

f!55) G.S.C., 187

156) Shoe and Canoe. Vol. I.. London.
ISoO.

6 M.

Bell, in 1870, also gave a
shoi le of occur-

rence (157). The rock consists of whit-

ish crystalline limestone with
thickly desseminated specks and patches

of green Berpentine. It is first noticed

on the south side of the lake a short

ace above the outlet, occupy u

point- along the shore, while the massive

red granii - - iound-

td lulls behind. The limestone

a- can I"- ascertained on account of the

massive texture of the gneiss, occurs

us an interfoliation, dipping S. S •;

L. 25. Farther down, towards the

chute, the rock contains a good deal of

serpentine in addition to -..me other im-

purities, and occurs Beemingly a- a large

irregular rounded patch in the gneiss.

At the narrows, a short distance above

the Talon Chute, the contact between

the crystalline Limestone and massive

rather indistinctly foliated red granite-

gneiss is well shown, the former dipping

\. 74 degrees L. 20 degrees, while the

latter, with a nearly east and west

strike overtops or flows over the

of the crystalline limestone, the indis-

tinct foliation of the gneiss conform ing

in general with the line of junction be-

tween the two rocks. . .

-At the Talon Chute, there are two

chai els bv which the lake discharges

intt the gorge below. The largest of

thf • channels is situated near the north

side, while the southern one has been ex-

cavated along a band of ophicalcite sev-

enty feet in thickness, .intercalated with

fcht gneiss and dipping in a southerly di-

25 degrees.

" Smaller bands and patches of crystal-

line limestone, likewise occur on three

of the Manitou group of islands in the

eastern portion of Lake Nipissing. On

the west side of the most southerly of

these islands, beds of a beautiful light

salmon- pink crystalline limestone occur

containing radiating crystallizations of

dark-o-reen hornblende, black biotite, and

yellowish-green epidote. The strike is

about v SO degrees E-. and the angle

of dip is about 65 degrees. This is as-

sociated with the prevailing rather fine-

grained dark-reddish and green grani-

tite-gneiss.

-on the east side of the Great Mani-

tou Island (Newman Island), a few

chains Bouth of the northeast point,

there is a layer or bed of pinkish lime-

stone, weathering yellow, reddish and

greyish. The strike of the dark-red and

green granitite-gneiss is about S. 60 de-

grees K.. and the dip southeast, 45

degrees. On the west side of the most
\ of the Manitou Islands, about

the centre of the island, beds and patch-

es of pinkish and whitish limestone are

embedded in the dark-red and green

(157> G.S.C.. 1ST p. 207
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granitite which has a strike S. 5 degrees

E., and dip to the east of < 45 de-

grees" (158).

Serpentine and Limestone

"Pigeon Lake.—The occurrence of ser-

pentine at Pigeon Lake, on Montreal
Hiver (Ottawa Valley), is described by-

Prof. Bell in his report for 1875-76. He
says : 'Pigeon Lake is upwards of five

nnies long. On its northeast shore, at
one mile up, a fine-grained, greyish-red
syenite occurs. About a mile further
up the same side of the lake, there is

a bluff of light greenish-grey, finely crys-

talline diorite, with disseminated grains

of iron pyrites. A small island, in the
middle of this lake, opposite this point,

is composed of very dark green serpen-

tine, with strings of calcspar and chry-
sotiie. Fresh fractures have a some-
what mottled appearance, and occasion-
ally present surfaces of a striated or
finely columnar shining aspect. The
natural surface has a rough or lumpy
character and weathers to a rusty color.

in the next half-mile are two
more islets in the middle of the lake.
The rocks of these and of the southwest
shore opposite, consist of similar and
lighter green serpentine, largely mixed
with calcspar, constituting, in fact, a
sort of limestone in the third islet. In
some parts the serpentine is divided into
separate pieces by thickly reticulating
strings and veins of crystalline and gran-
ular light-grey calcspar, leaving the lat-

ter scattered as angular fragments
through the mass.'

"The characters given by Professor
Bell, it may be observed, might be ap-
plied almost word for word to some of
the serpentines of the eastern townships,
which are known to contain varying ad-
mixtures of carbonates, passing here and
there into limestones or dolomites, and
in some instances to have a brecciated
structure like the last variety described
in the above extract. The Pigeon Lake
serpentine also resembles those of the
Townships in containing chromium, and
nickel. A specimen of the rock from
the island first mentioned, gave, on an-
alysis the following results :

Silica 34.591
Alumina 2.391
Chromic oxide 0.382
Ferrous oxide 8.660
Manganous oxide (with a little

nickel and cobalt) 0.244
Lime 3.625
Magnesia 32.253
Grains of chromic iron 0.280
Water and carbonic acid, by loss 17.574

100,000

(158) G.S.C., 1897, pp> 8ft, DO. I.

6a M.

'• The color was blackish-green, mottled
with olive-green, the fresh fracture splin-

tery and mostly dull, but here and there
presenting shining surfaces. In places the
rock is traversed by minute veins, con-

sisting of carbonates of lime^ magnesia
and iron. In the above analysis the
carbonates were not separated, but an-

other fragment of the rock yielded to

acetic acid in the cold 21.378 per cent-,

the proportions of which, calculated for

a hundred parts, were as follows :

Carbonate of lime 37.90

Carbonate of magnesia 51.95

Carbonate of iron 10.15

100.00

"The carbonate of magnesia is consid-

erably in excess of what would be re-

quired to form dolomite with the car-

bonate of lime, so that there must be
some magnesite present, and the rock is

either a dolomitic or a magnesitic ophio-

lite." (159)

The same locality is again mentioned
in the following quotation :

"These three kinds of rocks (serpen-

tine, steatite and dolomite) may be
mentioned among those which occur in

minor volume in the Huronian system.
Serpentine has not yet been found at
all within our present region, but some
exposures of it were met with at Pigeon
lake on the west branch of Montreal riv-

er, a short distance to the northward.
The serpentine occurs by itself, or asso-

ciated with calcspar, or passing into

limestone, on some small islands in this

lake.

"On the shores in the vicinity are fine-

grained and massive reddish-grey quart-
zite, greenish-grey clay-slate, fine-grained

reddish grey syenite, light greenish-grey
finely crystalline diorite, with dis-

seminated grains of iron pyrites

and grey porphyry very thickly

speckled with opaque-white crystals of

felspar and a few of shining black horn-
blende. The serpentine on fresh fracture

shows different shades of green, and is

somewhat mottled. Under the weather
the natural surface becomes rough and
of a rusty color. It contains oxide of

chromium, both in the form of small

grains and in chemical combination with
the rest of the rock, and thus resembles
the serpentines of the Eastern Town-
ships in the Province of Quebec. The
writer has been shown specimens of

serpentine said to have been collected

among the Huronian rocks some miles

north of Pigeon lake. On the point

about the middle of the west shore of

Abitibi lake the late Mr. Walter Mc-
Ouat of the Geological Survey met with
dark green serpentine, weathering dull

white, strongly magnetic and containing
grains of chromic iron. Mr. E. B. Bor-
ron informed the writer that he had

(1501 G.S.C., 1S7G-77, pp. 483-484.
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lit-uid of serpentine having been lound
in the country lying nortn oi tne west
end of Ahitibl .ake

"Dolomites ur ruagnesian limestones,

having certain t in wiumon,
occur sparingly in the iiuionian system
in tiie uiosl widely separated areas 01

these ruck?. Ihej aie usually fine

grained to compact, siuoious and marked
uy Btring9 an l fine threads of quartz
and sometimes oi calespar, which have
commonly a reticulating arrangement.
Alost of them are lerrugiuous, and the

weathered suiiace is generally yellow,

brown or red, but sometimes grey or
oiii.-k. Ihe iron is often present in large

enough proportion to lorin a spongy
crust ol tne oxide. Occasionally

ao.oiuites become rat:ier finely c:.

line ddal marble, and near-

ly wiiite. In our present region they
have never been traced far on the strike,

although they attain irorn 100 to

leet- in thickness.

"Midway up the norl aide of

Pigeon iaKe, already mentioned, on tne

we.-t brauca of Montreal river, there is

a bluil' thirty feet high oi semi-crystal-

line, yellowish-gray limestone, mottled
with green and. reddish-brown patches
and fall of reticulating strings of white
calcspar. The weathered surface

ferruginous crust, from one-half to one
inch thick, showing the rock to contain

a large proportion of iron. A thickness

of upwards of one hundred feet u.

limestone is exposed at this place, and
it continues northward alons the shore
fur a quarter of a mile or more. The
other rocks in the vicinity of this dolo-

mite consist of syenite, diorite, serpen-

tine, porphyry and different varieties of

quartzite.

"On the eastern side of South bay.

lake Wahnapitae, and thence around the

promontory towards Outlet bay, Mr.

der Murray - i are-

ous breccia associated with quartzites

es

"A band of magnesian limestone oc-

curs at Island Portage on Wahnapitae
river, about four miles below the out-

let of the lake of the same name. J:

has a width of at least 300 feet across

its _ neral strike, but owing to the un-

dulation of the strata, the true thick-

ness of the band could not be deter-

mined. On fresh fracture it is mostly
light !rreeni-h-gray in color, fine grain-

ed, soft, somewhat impure, and weath-
ers to a brown color. The weathered
surface in some parts is marked by
small corrugated ridges, like that of the
Huroninn limestone of Echo lake, which
result from the weathering out of min-
ute siliciou= streaks following the bed-
ding. An exposure of the limestone at
the hpad of Island Portage shows a

moi e with a br.

gray color on iresh Iracture.'"' (160)

Palaeozoic Limestones

small isolated areas or outliers of

Palaeozoic rocks are lound at two or
dtslilel oi -Mpls-

slllg. l;ie,-e Ua\e been u -

Logan, Murray, Uarlow and other writ-

era. -No economic Use lias been made
of the Lower Silurian limestones
occur on a number of the islands in lake

Nipissing. Ine Upper Silurian

L Union and .Niagara, at :.

lake lemiskamiiig, have becu qua
for lime, and the rock ha? been -.--J lor

foundation
one or two buildings in the villages on

of the lake. Recently
stone quarried in the vicinity of tiailey-

bury village has been used in cons

tion of culverts along the line of

Temiskaniing and Northern Ontario
iai.v» H>». .-tone of good size and q
is obtainable at a number of :

These limeston* strata are likely to

be of great importance as the

areas of agi /cultural lands to

ana west aie now being raj

Limestone hi found at few places in the

district, and the freight on materia]
from tne quarries to the east, down the

i valley, or to the south will

prohibit competition with the Temis-

kann: _ ere. which
ible quality, will be required

fur burning into line, for buildings, for

railway structures, and possibly for

metallurgical and other uses. [f will

en nowever, from the analysis

below, that on account i :

magnesia there are -

- - to which these limestones and the

lime produced therefrom are not a

ed. If lime carrying a high percc

of calcium carbonate is required it will

either have to be brought from a dis-

tance, or, it is possible that marl from
if the lakes in the district can be

utilized.

Dr. Barlow gives the following de-

scription of the Palaeozoic limestones
and the ass I the dis-

Chazy, Birdseye and Black River

'O n the west Bide of Iron island in

lake Xipis=dn<r. beds of chocolate-

brown and yellowish-gray, coarse sand-

stone or trrit. occasionally becoming a

fine conglomerate, rest unconformably
on the upturned edcres of the enei—ic

rocks classified as Laurentian. The
rock is composed of loosely compacted
and rounde quartz, more or

hundantly coated with hydrous

-----
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oxide of iron with little or no inter-

stitial material. The lowest beds are

of a brown color, with occasional light-

er spots from which the iron oxide has

been removed, winle higher beus are

yellowish-gray, also showing lighter

colored aieas. When subjected tu the

action of the weather, curious subsplieii-

cal rings suggestive of concretionary

action appear on the exposed surface,

but a close inspection shows no appar-

ent difference either ia compoaXn or

texture of the part where these are de-

veloped. The beds are of good thick-

ness, but would be useless for building

purposes on account of the loose and
triable nature of the sandstone. Little

or no calcareous matter is present,

which is a rather unusual feature, as

even the coarse arkose or conglomer-

ate lying at he base of the Manitou
islands outliers contains a considerable

admixture of carbonate of lime. Murray
mentions the finding of loose fragments

of limestone with characteristic Chazy
fossils that possibly overlies these sand-

stones, which may thus represent the

basal portion of the Chazy formation.

"The Manitou islands, five in number,
are situated about the middle of the

wide open space in the eastern part 01

the lake. Ihe largest and most north-

erly of these islands is about a mile in

length from east to west, and is

known as the Great Manitou or

Newman's island. The next in size and
importance is the little Manitou or

McDonald's island, while the other three

are so small and insignificant that they

have not been separately named.

"The most southerly of these islands

is somewhat less than a quarter of a

mile long, but only a few chains in

width. On the southeast side of the

island is a dark brown arenaceous lime-

stone, containing angular or subangular

fragments and pebbles of the subjacent

gneiss. This rock is of no great thick-

ness, and passes rapidly upward into a

yellowish-grey arenaceous limestone.

The whole section exposed is of small

extent and thickness, the beds lying in

nearly, if not quite, horizontal succes-

sion. The shore is strewn with large

angular blocks of the coarse-grained,

yellowish-gray, arenaceous limestone,

containing many weathered and water-

worn fragments of obscure cephalopod-

like remains. These fragments, accord-

ing to Dr. H. M. Ami, who has examined
them, resemble Eudoceras multitubu-

latum (Hall) from the Trenton and
Black River.

"McDonald's island, or the Little

Manitou, is about half a mile in length

from north to south, and of no great

breadth. At the southwest corner is a
small patch of yellowish-gray limestone,

occurring in beds which have little or no

inclination. The only fossil remains vis-

ible at this locality were fragments
representing chiefly the siphunoles of

orthoceratites together with crinoid

steins and casts of supposed worm-bur-
rows. Small outlying patches were also

noticed beneath the surface of the

water.
"About the middle of the island, on

the west shore, the thickest exposure of

the whole of these outliers is exposed.

The total thickness is about thirty feet,

the beds showing a gentle inclination to

the west. At the base is a greenish or
yellowish arenaceous limestone holding
decomposed fragments and pebbles of

the gneissic rocks beneath. This is

overlain by a yellowish, arenaceous
limestone, comparatively free from
coarse fragmental material, which in

turn gradually passes upward into grey
limestones and shales holding numerous
fossil remains. The orthoceratites are

characteristic and numerous, and one
specimen obtained must have belonged
to an individual over six feet in length.

" Small exposures of the basal con-

glomerate and overlying arenaceous lime-

stone occur on the west side of the Great
Manitou Island, these rocks dipping

south 5 degrees, while on the south
shore, near the old wharf, is a small out-

crop of arenaceous limestone dipping east

at a low angle.

Trenton

" Between Deux Rivieres and Mattawa
are several small comparatively flat-

lying exposures of sandstones and lime-

stones resting upon the Laurentian
gneiss close to the edge of the river,

that are completely covered during times

of freshet. The sections exposed are of

no very great thickness or extent, the

beds dipping in a southerly direction at

a low angle. The most important of

these outliers is the one situated on the

north side of the river, about four miles

above Deux Rivieres. The basal or sand-
stone beds formerly furnished material
for the manufacture of grindstones of

an excellent quality, while local lime-

kilns utilized certain portions of the

higher beds exposed in this escarpment.
" About six miles below Mattawa two

small outliers of a light-yellowish and
purplish, gray-weathering arenaceous
limestone are seen in the north bank
of the Ottawa river, containing abund-
ant fossils characteristic of Lower Tren-
ton period. Besides the rock in situ,

tlie beach in the vicinity of these out-

liers contains a large number of some-
what water-worn blocks of these fossili-

ferous strata.

Clinton and Niagara

" The rocks of this age, exposed on the

shores and islands of the northern por-
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tion of lake Temiskaniing, have been
of exceptional interest I

sever
since their discovery and description by
Logan in 1845. Geographically, this

outlying patch is so widely separated
from any locality where rucks of similar

age are now known to exist, that it has
been a question whether it is indicative

of an area of marine submergence con-

nected with that in which the fossilifer-

ous strata of Hudson Bay were deposit-

ed, or whether it was in some way con-
nected with the Niagara basin to the
southwest. It has been previously as-

serted that these rocks belong rather
to the great northern trough connected
with Hudson Bay, of which they are
probably an outlier, and the absence of

all strata of Niagara age in the region
bordering the lower Ottawa has served
to strengthen this belief. Although in

lithological character and color the rocks
of Bimilar age exposed on Temiseaming
exhibit a marked similarity to the Ni-

agara exposed further to the north, the
rich and varied fauna characteristic of

this outlier presents no corresponding
resemblance, but rather a close analogy
with the Niagara formation of south-
western Ontario.

" It has been shown that a pronounced
similarity exists both in lithological

character and fossil remains between
the Niagara of the Winnipeg basin and
that exposed in the vicinity of the
Churchill on Hudson Bay, although these
areas are now widely separated, while
both present organic "forms that are en-

tirely lacking in the Temiseaming out-
lier. These facts, therefore, seem to

prove that the seas in which the Nia-
gara sediments of the Winnipeg basin
and of Hudson Bay were deposited were
practically continuous, while both were
separated from the Temiseaming basin
and the region to the southwest.

"The strata forming the Temiseaming
outlier occur in the form of a shallow
synclinal trough, occupying somewhat
more than the breadth of the lake.which
is here about six miles, and extending
from the northern end of Moose or Bry-
son Island, north-westward beyond the
confines of the present map. On both
sides of the lake the rocks incline to-

wards the water at varying angles, de-
pending on the character of the shore-
line; although in general the dip does
not exceed 10 decrees, and angles of
lesser amount are far more common. On
Mann or Burnt Island, as well as on
the peninsula to the north, the lime-
stones show a very gentle westerly in-

clination of between one and two de-
crees, while on Percy Island, near the
west shore, the rocks are very nearly
if not ouite horizontal. It is thus evi-

dent that any section made must of
necessity he more or less ideal, and any
thickness based on the observed angles
of the dip is sure to be misleading, ine

whole thickness exposed in any one sec-
tion i> Bomewhat leas than L50 feet, and
n Beeme certain that the total amount
of the Niagara exposed on this lake can-
not be greater than 300 feet, and may
be considerably less. The occurrence of
loose angular fragments and Blahs of

grayish dolomite, resembling that ex-

posed in the vicinity of Lake Huron and
Nipissing and containing characteristic
Trenton fossils, has been noticed. These
are distributed at several points on the
shores of the lake, and specimens were
collected from the northeast shore of

Chiefs Island. Although their source has
not yet been ascertained, the angular
character of the fragments and their
abundance shows clearly that this can-
not be far distant- The lake is here
over 200 feet in depth, and it is just
possible that below the Niagara lime-

stone and concealed beneath the waters
of the lake there exists an area of Cam-
bro-Silurian rocks. This, however, can
only be ascertained by boring, as mi ex-

posures of these rocks were encountered,
although a diligent search was made
with this object in view.

"The relatively smaller quantity of

conglomerates and sandstones, charac-
teristic shallow water deposits, and Ihe
rapid alternation from these coarser
elastics to the fine-grained limestones
indicative of deep water deposition, point
to a rather sudden marine invasion ;

while the comparatively great volume of
strata remaining shows a prolonged sub-
mergence. The fine-grained character of
most of the limestones show that their
deposition took place in a quiet arm or
extension of the sea, not affected by the
open ocean, while the abundance* and
character of the fossil remains are ample
testimony of the penial character of its

waters.

"A- exposed on the west side of Wa-
bis Bay, in the northwest corner of the
lake, the lower portion of this forma-
tion is composed of a loosely coherent
sandstone or grit alternating with thin-
ner beds of a fine conglomerate, with
pebbles chiefly of Huronian quartzite.
most of which have a thin coatinsr of
yellowish or browni.sh iron oxide, while
the matrix consisting of similar mater-
ial in a finer state of division, contains
a slight admixture of calcareous matter.
The actual contact between this and the
underlying slate of the Huronian is not-

Been, although only a few yard- inter-
vene between the exposures of the two
rocks. The exisfine relations can. how-
ever be made out pretty clearly, for
while the comnact and rather massive
slaty rock which here represents the Hu-
ronian occurs in exposures with more or
less rounded or hummocky outlines, the
arenaceous strata of the Niagara dip
off or away from these hillocks at an
ansrle of 5 decrees.
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"At Haileybury, on the western shore

of the lake, close to the water's edge

and. cropping out from the shingle is a

small exposure oi ligtit-yellow tine-grain-

ed limestone, without visible fossil re-

mains, dipping northeast 25 degrees. The
discovery of limestone with the general

contour of the country in its vicinity,

seem to suggest that a small patch of

Niagara extends northerly along this

shore towards W'abis Bay, being perhaps

three miles in length by about a quarter

of a mile in breadth, underlying the clay

which here effectually conceals any rocks

which may be beneath.
••Further south, on Percy Island, which

is only a few chains in length and is

separated from the western mainland by
a very shallow and narrow channel, the

rock exposed is a light-yellowish lime-

stone, presenting a very uneven or cav-

ernous surface as a result of unequal
weathering. The strata are nearly if

not quite horizontal and weather from
yellow to brown or almost black, as a
result of the iron present- Shells of

various species of brachiopods are some-
what numerous.

" This fauna represents the Clinton or

base of the Niagara or lower part of

the Silurian.

" The northern and western points of

Chief's island rise into comparatively
high ridges of massive quartzose sand-

stone or quartzite-grit, which present
the usual rounded and glaciated outlines.

Sheltered in the bay intervening between
these two points is a small patch of

boulder conglomerate, composed of sub-
angular masses derived from the under-
lying quartzite. These are embedded in

a calcareo-arenaceous matrix composed
chiefly of pebbles and liner material, the
whole representing evidently a boulder-
strewn beach covered by later sediments
of the Niagara formation. The surface of

tho quartzite on which this conglomer-
ate rests, presents the hummocky char-

acter so common in the case of the hard
Archaean strata, the irregular cracks
and depressions being filled by the
conglomerate. Subsequent glaciation

has removed much of the material, so

that the exposure now presents a
plane surface with a more or less

net- like structure, the framework be-

ing represented by the finer aren-
aceous cement, while the meshes
or interstices are occupied by
truncated sections of quartzite boul-
ders as well as of the rounded hillocks

of the solid rock beneath. Some of the

boulders present in this conglomerate
were evidently large concretions, as they
exhibit concentric structure and weather
very rusty, owing to the disintegration

of the large proportion of iron present.

The finer cementing material, while re-

latively much smaller in amount than
Mie pebbles and boulders, is always of

a greenish or vellowish color and fre-

quentlly contains corals and orthocera-
tites. Hie action of the weatner lias

partially obliterated the glacial striae
on tins finer matrix, but tue sections oi

the quartzite bo timers and nummocKS
exhibit these markings in great periec-
tioii.

• Uu the south-western snore of t'hiei's

Island, is another small patch of a finer
grained, conglomerate, tne pebbles of
quai tzite being less numerous and oi

mucU smaller size, while the matrix
contains much more calcareous matter.
J.ne rock dips south-east o degrees.
"A number of rather badly-preserved

fossils were secured at this locality. . . .

wnich represents the Clinton lormation
or lower portion of tne -Niagara.

• un tne east side oi tne lake, irom a
point south ol Chief's Island to within
tess than a. quarter oi a. nine Horn jficne

Point, the shore is occupied by a nar-
row lrmge of the basai conglomerates
and sandstones of the Niagara. Ihe
coarser beds are of the boulder conglo-
merates already described, representing
simply a talus of angular and sub-angu-
lar fragments detached from the eleva-
tions in the immediate vicinity of the
exposures, consolidated together by a
finer-grained arenaceous cement of a yel-

lowish color, in which are also embedded
fragments of corals and orthoceratites.
"This boulder conglomerate passes up-

ward into a fine conglomerate, in turn
replaced by a coarse grit, and becoming
finally a yellowish, rather friable sand-
stone. These beds run in long undulat-
ing curves, closely following the general
outline of the underlying quartzite with
a general westerly dip at angles varying
from 10 degrees to 15 degrees. The ac-

tion of the waves has in places caused
this to disintegrate very unevenly, leav-

ing a rough pitted surface. At Piche
Point and for some distance north the
Huronian quartzite is left entirely de-

nuded of these deposits.

"In the bay to the south of Piche
Point and between this and Wright's sil-

ver mine, there are two small patches
of thinly-bedded light yellow arenaceous
limestone, dipping in a southerly or
south-westerly direction, 5 degrees,
immediately south of Wright's mine is

another small patch of similar arena-
ceous limestone, dipping south-west < 9
degrees.

''On the east shore of the lake, nearly
opposite Bryson Island, there are two
more small patches of the arenaceous
limestone exposed at the shore, wrapping
round the hummocks of Huronian quart-
zite and dipping in a southerly or south-
westerly direction <;' 5 degrees. None
of these small patches of limestone con-
tained any visible fossil remains.
"On Burnt or Mann Island, as also on

the two smaller islands between this and
Bryson Island (Oster and Brisseau is-

lands), as well as on the high promon-
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fcojg separating Wabis and Sutton baya

in the northern pan of the lake, are ex-

posed the limestones and shales that re-

present the dee])- water deposits of this

period. The limestone is oi a pale-yellow

or cream color, weathering whitish, and
varies in thickness from a lew inches up
to two feet or over. Some of the bedi
are very fine-grained and of rather even
texture, and it is possible the

parts may prove to be sufficiently uni-

form for use as lithographic stone. As
a. building stone, it is of excellent qual-

ity. These limestones, on the oorth
shore of the lake at Dawson Point, dip

a. little south of west, at an angle of be-

tween one and two degrees, rising into

cliffs of over a hundred feet in height on
the west side of Sutton .Bay, and form-
ing a somewhat elevated rocky plateau
with gentle westerly slope, correspond-
ing mainly with the angle of dip towards
VVabis Bay. The east shore of Mann Is-

land presents a somewhat similar,

though much lower escarpment, while
the western shore is a gently shelving
beach, which at low water reveals con-
siderable areas of the almost horizontal
limestones. Some of the beds contain a
considerable proportion of silica of a
cherty character, and all the fossils are
more or less silicified. The action of the
weather causes them to stand out in re-

lief, and often displays their minuU
structures perfectly. A large collection

of these fossils was made along the
western shore of Mann island." (161)
The following i3 an analysis of a sam-

ple of the rock from Fan's quarry, Hai-
leybury, Silurian limestone:
Insoluble residue 1.60
Ferric oxide, and alumina 66
Lime 29.50
Magnesia 21.59

Carbon dioxide 46.84
Sulphur trioxide 70

100. 89

Shell Marl

"De-posits of this kind are frequently

found below accumulations of peat, tho

marl in these instances being, therefore,

of not very recent formation, but in

other cases it is found to be still in

process of deposition, covering the bot-

toms of shallow ponds or lakes.

"Emerald Lake, about rive miles west
of the Opimika Narrows, is at the head
waters of one of the branches of Opi-

mika Creek, which reaches lake Temis-
kaming from the west immedi-

ately above the Opimika Nar-
row?. This creek, as well as

the lakes which it empties, are remark-
able for their clear water. Emerald Lake
itself is comparatively insignificant in

size, being only about half a mile in

"(161) G.S.C.. 1897, pp. 120-128 I.

length by a quarter of a mile in g]

est widtn at the southern end, gradually
tapering towards its outlet at the north-
ern extremity. The lake is in a small
valley, from eighty to one hundred feet

in depth. At the soutl is a
very .-hallow bay, allording entrance to
a stream, which Is fed by a number of
large cold Bprings, that rise at the base
of an amphitheatre-like gully, at the
base of steep banks, composed mainly of

sand and gravel. The water of the bay,
although so shallow, is very cold, even
during the hottest days of summer,
while the whole bottom is covered with
a deposit of shell marl of unknown depth.
Tha*. this depth is considerable there is

no reason to doubt, as the soundings
made with long poles failed to reach the
bottom of the deposit. Besides this bay
the whole lake contains marl deposited
on tho bottom, while the pebbles and
boulders near the outlet show a consid-
erable coating of this loosely-coherent,
earthy carbonate of lime. The water of

these springs is evidently calcareous, and
is found to be slightly aperient.

"According to Mr. J. F. Whiteavee,
who has examined the specimens of fresh
water shells obtained from this locality,

the species represented are Sphoerium
sulcatum (Lam.), and Planorbis Trivol-
vis (.Say; var. Macrostomus (Whit-
eavesj.

"A sample of the marl examined in

the laboratory of the Survey was found
to have the following composition.

Per cent.

Hygroscopic water (after drying
at 100 degrees C.) 1 .06

Lime 48.32
Magnesia 0.04
Alumina 0.07
Ferric oxide 0.08
Manrjanous oxide traces.

Potassa "

Soda "

Carbonic acid 38.01

Sulphuric acid 0.07
Phosphoric acid 0.02
Silica, soiluble 0.10
Insoluble mineral matter 8.62
Organic matter, viz., vegetable

fibre in a state of decay, and
products of its decay, such as
humus, humic acid, etc., and pos-

sibly a little combined water.... 4.79

Total 100.12

"Assuming the whole of the lime to be
present in the form of carbonate, trifling

quantities of which are, however, pre-

sent in other forms of combination, the
amount found would correspond to 86.28
per cent, of carbonate of lime. The in-

soluble mineral matter was found to con-
sist of:
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Per cent.

Silica B.24

Alumina and ferric oxide 1.51

Lime 0.29

Magnesia 0.08

Alkalies (?) °-50

Total 8.62

"Marl is often used as a fertilizer, and

deposits such as that exposed at Emer-

ald Lake should be of value locally for

this purpose." (162)

Norfolk

There are frequent exposures of the

limestones of the Corniferous formation

in the townships of Woodhouse and

Townsend.
"To the west of the Grand River, in the

counties of Haldimand and Norfolk, the

Corniferous limestones are often seen

resting on the Oriskany formation, and

forming small eminences; -which present

escarpments, with the sandstone at then

base. These limestones are here of a

drab color, and abound in chert. The
organic remains with which the strata

abound, are entirely silicified in many
of the beds; while "in others they have

undergone no such change. . . .

•• Higher in the series, along the same
line of country, blue limestones, some-

times to the amount of 20 feet, with

grev beds in less volume, are associated

with cherty layers and interstratified

with bands 'of a drab-colored

limestone. These strata are some-

times quarried, and yield stone

fit for building purposes." (163)

"It is remarked by Mr. DeCew that

in the southwest corner of Windham, and
along the east side of Middleton, very
large boulders of Devonian limestone,

probably belonging to the Corniferous
formation, are" of frequent occurrence,

associated with others of Laurentian ori-

gin. In the latter township, the lime-

stone masses are not found on the west
side of Big Creek, while those of Lauren-
tian rocks continue to be as abundant as
before." (164)

A sample of limestone from lot 17 in

the third concession of Woodhouse town-
ship, analysed by Mr. Burrows, had the
following composition :

Per cent.

Insoluble matter 5.77

Ferric oxide 50
Alumina trace
Lime 47.66
Magnesia 3.99

Carbon dioxide 41.73
Sulphur trioxide (S03) 50
Loss, water, etc .21

Total 100.36

(162) G.S.C., 1897. pp. 155-157 I.

(163) Ibid. 1S63. pp. 368-371.

(164) Ibid, pp. 894-5-

"At Villa Nova, lot 18 in the eighth
concession of the township of Townsend,
is an excellent exposure on which a quar-
ry has been opened. About eight feet

are here exposed, the upper three being
a silicious hornstone with corals, and
the lower live, banded limestone with
numerous fossils. The best stratum for
building purposes is eight or ten inches
in thicJcness, the last layer exposed be-

ing bluer, harder and less fossiiiferous

than the overlying seams. One band in

particular is so rilled with corals and
is so clean and compact that it should
cut and polish to a handsome ornament-
al stone. A number of fossils were col-

lected here.

"For some distance south of Villa

Xova the rock is quite close to the sur-

face and crops out at several places. At
Rockford, lot 22 in the ninth concession
of Townsend, are considerable exposures
of coralline limestone bearing many
other fossils, conspicuous among which
are masses of Stromatopora. The ex-
posures are some acres in extent, with
the fossils well weathered out and lying
on the surface of the fields, particularly
where a small stream has aided in the
disii.tegration of the rock. About 20
feet are exposed in all. Some flint of a
reddish color is attached to many of the
corals and much resembles that at Villa
Xova." (165)

N jrthumberland

" The summit of this mass of strata
[of the Trenton group], crosses Crow
River at the fall, north of the town line

of Marmora and Rawdon, with a slope

of 42 feet in a mile. The river here
flows on the axis of an undulation, on
which 22 feet of the same beds again
come to the surface, resting on a pro-
trusion of Laurentian syenite in Raw-
don. on Laurentian iron ore at Allan's
Mills in Seymour, two miles farther
down, and on fine-grained augitic trap,

still two miles beyond. Large fragments
of the trap, cemented together by lime-

stone, form a breeciated bed at the base
of the fossiiiferous rock. Near its junc-
tinn with the trap, the Silurian lime*
stone assumes a variety of colors, red,

orange, blue, green and yellow, and it

sometimes happens that all these colors

are displayed on one surface.giving an ap-
pearance a good deal resembling rude
mosaic. In the strata south from the
trap, the black chert, and the siliciried

fo-sils blackened with vesetable mat-
ter, lie on a ground of white-weathering
limestone in great abundance. . . .

"The banks of the Trent below
Healey's falls, which are a little above
Crow Bay. at the junction of Crow
River, rise in vertical limestone cliffs

sometimes upwards of 40 feet, the strata
of which are filled with the fossils of

~065) B.M., -VoTTXlITpp. 142-4T



1903 Limestones of Ontario 89

the Trenton formation. The lowest beds

of the cliffs are from 4 to 8 inches thick,

tin- surfaces being thickly studded with

black weathered fossils, chiefly an Or-

this. Above these beds is a strong one
about 3 feet thick. . . The rest

of the exposure consists of

dark grey or blackish and
blue limestones, alternating with

dark green calcareo-argillaceous shale.

These beds are very fossiliferous. . . .

From Crow Bay to Ramsay's
falls, on the ninth lot of the
sixth range of Seymour, a distance

of about four miles and a half.

the measures accumulate at the rate cf

about 40 feet in a mile; and at the lat-

ter place they rise in vertical cliffs on
each side of the river to the height of

40 or 50 feet. All the beds are filled

with Trenton fossils, and some are al-

most a mass of Leptaena sericea . . .

"Between Peterborough and Rice Lake,
the Otonabee nowhere exhibits a rock
section, nor was there one observed at
any place between Rice Lake and the
shore of Lake Ontario at Cobourg; but
at the latter place and between it and
Port Hope, there are some small ex-
posures of blackish-grey thin bedded
nodular limestone and* shale, which,
among other Trenton fossils, hold Lin
gula Canadensis and Asaphus megistos."
(166)

" From the Moira river the Trenton
[formation], continues along the north
side of the bay of Quinte, and is well
seen in low-lying ledpes in rear of the
town of Trenton." (167)
<

Ontario

The following paragraphs dealing with
the limestone exposures of Ontario
county are taken from the Reports of
the Geological Survey :

"The farthest up exposures of Trenton
limestone, near the lake shore, occur
about a mile south of the village of
Oshawa. in Whitby, where the dip is X.
< 5 degrees." (168)

"Between Balsam Lake and Lake Sim-
coe, a distance of nearly thirty miles,
the detailed distribution of the outcrop
of the formations [Trenton group],
which we have been tracing, has not been
ascertained. The base of the series is

supposed to be limited northward by the
south branch of the Black River, a tribu-
tary of the Severn. It comes upon the
east side of Lake St. John. in

the fifth range of Rama,
and continues from the west
side to a cove in Lake Couchiehine. on
the thirtieth lot of the lake front.

(166) G.S.C.. 1863. pp. 187-189.

H67) Ibid. 1901. Sum. Rept. p 178.

(168) Ibid. 1863. p. 189.

i rossing this lake, it would strike the

tilth lot of the tenth range of OriUia,

where it i> concealed, and pass to the

mouth of the Coldwater in liatchedash

Bay.

"On Lake St. John the lowest Silurian

beds, nut tar removed from the Lauren-
tian gneiss, consist at the base of a
yellowish fine-grained and some-
what arenaceous limestone, pass

ing in a few feet to a drab-
colored, compact limestone with a con-

choidal fracture, some of the strata re-

sembling the Marmora lithographic

stone. The thickness Been ^ about twen-

ty feet. Fossils are rather scarce in the

rock, and somewhat obscure. . . In one
of the beds, the fossil* are coated with a
leek-green mineral, and the same sub-

stance invests what appear to be very
small fissures in the rock. On Lake Cou-
chiching there is exposed above the
water nearly the same thickness of a

similar limestone, which is quarried for

building and lime-burning, for both
of which purposes it i~ well suited. . .

"On the east side of Lake Couchiching
these beds reach the line between the
townships of Rama and Mara, where
they become covered over with drift, so

that their precise summit has not been
determined. Proceeding southward, tiio

strata, after an interval of conceal-

ment, are again exposed in Mara, strik

ing to the northward of east, and com
ing upon the banks of the Talbot River,

about three miles and a half from the

lake shore. The sections are seldom
over five feet in thickness, and a better

display exists at the northern extrem-

ity of Canise Island, opposite the mouth
of the Talbot, where the beds pre-e,it

an aggregate of ten feet over the

water's edge. The upper layers am
thin, coarse, and irregularly deposited,

but the lower ones are thicker, and af-

ford good limestone for burning This

locality, with those on the Talb >r. is

very fossiliferous. the species b-ing such

is characterize the Trenton formation.

"A ridge of the Trenton formation i*

met with near the Beaver River in

Thorah, and on Grave- Island, which is

considerably to the south of Canise,

are to be seen some calcareous rock-;,

which are probably pretty nigh up in

the series. Southeastwardly, similar beds
strike the main shore on the
twenty-second lot of the first

range of Thorah, not far from
the lake corner of Brock; and it is said

that similar limestone is met with on
the twenty-third lot of the
eighth range of the last-men-
tioned township. On the former lot,

the beds are from three to eight inches
thick, and constitute an aggregate of

ten or twelve feet over the surrace of
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Lake Simcoe. They yield excellent lime

when burnt, and are occasionally lit for

building. At this place a favor-

able opportunity is afforded to deter-

mine the dip. It would appear to be-

south-westerly, and as the strata seen

on the lake shore crop out about half

a mile from it, where they stand at a

height of thirty feet over the lake, the

difference between this and their li eight

at the margin would be about eighteen*

feet so that the slope may be taken

as something between thirty and thirty-

five feet in a mile. This would give a

volume of about 150 feet for the Birds-

eye and Black River formation on Lake
Couchiching, and from 500 to 600 feet

for the Trenton formation on Lake Sim-

coe. The country to the southward of

the exposures mentioned being covered

over with drift, it is difficult to say
whether this would comprehend the to-

tal thickness." (169)

"Prof. E. J. Chapman has described

bright green streaks and markings in

beds of a silicious limestone of the Black
River formation in the township of

Rama. The green matter is said, in

some cases at least, to be collected

around minute crystals of decomposed
iron pyrites. It was supposed from its

color to be a compound of copper, but
according to Prof. Chapman, it contains1

no traces of this metal. Silica, oxide of

iron, and water were however detected

in its composition, so that it is probab-

ly related to glauconite." (170)

"A dove-colored limestone of the

Black River formation from Lake Couchi-

ching is fine-grained, homogenous, com-

pact, with a conchoidal fracture, is

translucent on the edges, and resembles1

in aspect some hornstones. It is a
nearly pure carbonate of lime, contain-

ing however 1.27 per cent, of carbonate/

of magnesia, and 1.17 per cent, of inso-

luble matter, of which .8 per cent, is

soluble silica." (171)

Marl

"From Chalk Lake, lots one and two
of the first, and lot one of the second
concession of the township of Reach,

The lake has an area of

about seventy-five acres. The marl,

which forms the bottom of the

lake, is apparently of consider-

able thickness, but its exact measure
has not been ascertained.

"The air-dried material is earthy,

somewhat coherent; color, yellowish-

white. It contains root-fibres and some
shells.

(169) G.S.C., 1S63, pp. 191-3.

(170) Ibid, p. 488.'

(171) Ibid, p. 621.

"An analysis by Mr. F. G. Wait show-
ed it to have the following composi-
tion: (after drying at 100 degrees C.

—

Hygroscopic water, = 0.01 per cent. ) :

Lime 51.88
Magnesia 0.07
Alumina 0.09
Ferric oxide 0.08
Potassa traces.

Soda "

Carbonic acid 40.86
Sulphuric acid 0.06
Phosphoric acid.... 0.01

Silica, soluble 0.05
Insoluble mineral matter 2.11
Organic matter, viz., vegetable

fibre in a state of decay and
products of its decay, such as

humus, humic acid, etc., and
possibly a little combined
water 4.77

"Assuming the whole of the lime to

be present in the form of carbonate,
trifling quantities of which are, how-
ever, present in other forms of combim
ation, the amount found would corre-

spond to 92.64 per cent, carbonate of

lime.

"The insoluble mineral matter was
found to consist of : (172)

Silica 1.57

Alumina and ferric oxide . . . 0.38

Lime 0.06

Magnesia 0.02

Alkalies (?) 0.08

2.11"

Longford Quarries

The Longford are among the most im-

portant limestone quarries in the Pro-

vince. Formerly quarries were operated
here by a number of companies or in-

dividuals, but they were consolidated un-

der one management in 1901. The
quarries are on lots 20 to 28, front

range, of the township of Rama. The
stone has been used in the King and
Queen street subways in Toronto, the

date stone in the former being from the

yellow layer mentioned below. It was
also used in the foundations of the Par-

liament buildings and city hall, To-
ronto, and in the Hamilton tunnel of

the Toronto, Hamilton and Buffalo rail-

way. It is being constantly used by the

Canadian General Electric Company of

Peterborough as they extend their works.

The Grand Trunk railway uses the stone

for their work in Toronto and Hamil-
ton'. It has also been employed as a flux

at the Midland blast furnace. A small

amount of the rock from the top layer

(172) G.S.C., 1894, p. 26 R.
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ia used for burning into lime at the
quarry.

The company operating the quarries is

known as The Longford Quarry Com-
pany, Limited, the officers of winch are
l. i;. Tudhope, president, G. Thomson.

president, and A. McPherson. secre-

tary-treasurer. The company advertise

"all kinds of building, bridge and dimen-
sion limestone always on hand." The fol-

lowing are given as the results of crush-

ing tests of the stone from these quar-
:nade by the Department of Public

Works of Canada, November, 1895.

Sample No. 1:—"Area exposed to

crushing, 2.9 inches by 3 inches, equals
are inches,

"lb -iglu of sample, 3 inches.

"Ultimate crushing load. 181,000 pounds.
'

( rushing strength per each square
inch. 20.805 pounds.

Sample Xo. 2:—"Area exposed to
crushing. 3.4 inches by 3.4 inches, equals
1 L.56 square inches.

"Height of sample. 3 inches.

"Ultimate crushing load, above 200,000
pounds."

(Note.—The strength of Xo. 2 was be-

yond the capacity of the machine, 200,000
pounds.)
As to the size of stone produced here

it may be- stated that one block pre-

pared for the King Edward Hotel, To-
ronto, measured 9 feet by 4 feet by 16

inches.

The following represents a section, in

descending order, in one of the quarries:
Top, rotten or weathered bed 20 inches;

thin layer: 30 inch bed, succeeded by
beds having the following thicknesses, in

inches: 21. 16, 14, 4, 3, 12, 12. 12. two thin

layers. 14. 2 1-2. 20. The top layers are
fossiliferous and brittle and are not used
for cut stone. They, however, make the
best lime.

Analyses

1. 2. 3
Lime 53.42 52.42 34.

Magrnesia 72 .85 16
Carbon dioxide 42.68 42.00 44.

Ferric oxide 1 co .22
Alumina I

'" .41

Sulphur trioxide 17 .30
Alkalies 05
Silica
Insoluble residue .. . 2.7S 1.38 2.

Loss on ignition 1.78
Water 72
Sulphuric acid

101.16 00.30 00.70

1.—Sample taken from 30-inch bed.

2.—Sample taken from brittle or rot-

ten bed, 20 inches
3.—Sample taken from yellow bed,

which has a thickness of 24 inches in one
of the quarries. This J? a good cutting
stone, and letters well. The date stone,
mentioned above, was taken from this
'nrer.

Oxford
Quotations describing the limestone

of Oxford county ait- made as
follow.- fro I the Geological
Surrey and Bureau of Mines:

" An outcrop • mferous lime-
stone occurs near Woodstock, nearly on
the axis of the main east and west anti-

clinal of the peninsula. To the north of
this exposure, the western boundary of

the formation is traced by the abundant
fossils, which are found loose on the

in Wallace and Elma." (173)
"In Dereham, where only clay and sand

overlie the Corniferous limestone, natural
springs are found, yielding small quan-

of oil; but neither the wells Bunk
in the clays of these regions, nor the
borings into the limestones beneath, have

st furnished any large amount of

petroleum. Small portions of it are,

however, still escaping at these points;
which are on the lines of anticlinal fold
and fracture, and are thus the natural
localities both for the accumulation and
the discharge of the petroleum contain-
ed in the subjacent upraised strata. . . .

Xear Tilsonburg. in Dereham, two
wells were sunk in 1S61. In one of these,

after passing through thirty feet of clay,

a boring of ninety-six feet was made
in the Corniferous limestone. A fissure

yielding petroleum was met with at

twenty-five feet in the rock, and an-

other at thirty-eight feet, which dis-

charged small quantities of oil. with
abundance of water and of gas at inter-

vals. Some oil was also obtained be-

neath the clay, at the surface of the

rock." (174)
'

"Masses of crystalline travertine [cal-

careous tufa] occur in fissures in the

gypsiferous rocks at Oneida and else-

where. Recent deposits of a similar

nature, from calcareous springs, are

abundant in many parts of western
Canada, as at Dundas, Xiagara. "Wood-
stock and near Toronto. These traver-

tines are sometimes solid and crystalline,

like alabaster; and at others porous and
•tufaceous. They often enclose or in-

crast mosses, leaves and branches of

trees" (175).

; "Westward from Paris rock is next
-exposed at the Grand Trunk railway
.bridge at Woodstock. This outcrop re-

sembles the cherty coralline limestones

of the Corniferous as already described:

it contains beautifully preserved exam-
ples of Favosites hemispherica as well as
F. polymorpha (Billings), numerous
Diphvphyllidae and Cyathophyllidae
and Bryozoa. . .

p. 371.

- 174. Ibid, p. 787.

1. p. 155.
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"Eelnw this are about eight feet of

thin-bedded blue fossiliferous limestone
more or less cherty and bituminous
throughout. . . .

"More of the above corals in fewer
numbers and very numerous impressions
of Bryozoa, particularly the Fenestel-
lidae. The substance of those forms
is unfortunately entirely gone and their

only remains are the impressions on
the flinty nodules.

Quarries

"Occasional exposures are seen in the
valley of the Thames towards Beach-;

ville, where a number of quarries are
operated on a rock of decidedly different

general appearance from that at Wood-
stock. East of the village and north
of the river a quarry has been opened,
the surface layers of which are some-
what coralline, while the underlying
rx>ck is of a whitish color and carries
bitumen. Across the river an exten-
sive quarry shows this white layer with
fucoids, Conocardium trigonale and nu-
merous Athyris spiriferoides, with a
less abundance of Zaphrentis prolirica.

This white rock gives an excellent an-
alysis as below:

Per cent.
Water 0.20
Silica 0.13
Alumina trace.

Ferrous oxide 0.9.2

Calcium oxide 53.71
Magnesium oxide trace
Sulphur trioxide 0.3*
Tgnition loss 43.92

"Three feet below this bed are a few
feet of friable rock, followed by eight
feet of thick-bedded (10 to 12 'inches)

limestone suitable for building pur-
poses. Traces of petroleum are found
in the corals and other porous parts
of these beds. Below the village Mr. Jas.
Bremner is carrying on extensive quar-
rying operations on beds which are
higher ( ?) than the above. The quar-
ries are riot opened to any depth as, at
about seven feet, a water-bearing stra-

tum is cut which renders operations be-

low this level more difficult. The stone
being quarried is more massive than at
the upper quarries and shows less pe-

troleum and fewer fossils. This rock
also makes a good lime, of particular
value for chemical purposes owing to
its freedom from magnesia.

"Assay of limestone from the Biem-
r>er quarries-

Per c»nt.

Water 0.55
Silica 0.46
Alumina 7 . 42

Ferric oxide 1.50
Calcium oxide 49.97
Magnesium oxide trace.

"About twenty-five men are employed
in the various quarries at Beachville.

"Returning to Paris, and continuing
the section northward we find sur-

rounding Paris rolling hills of glacial

detritus bearing isolated boulders of

limestone (sometimes of considerable

size) which are collected and burned to
lime at various small kilns" (176)

Parry Sound District

Silurian strata are almost absent
from the territory embraced in this dis-

trict.

The limestone occurrences noted in

the district are thus described :

" A group of islands situated about
Georgian Bay, between Parry Sound and
Franklin Inlet, and designated on Bay-
field's chart as the Limestone Islands,

very probably belongs to the series of

rocks [Trenton group] under descrip-

tion" (177). I am told these islands pos-

sess no good harbor, and stone can only

be transported from them with difficulty.

The following analysis of a sample
of the Cambro-Silurian rock on the

Limestone islands was made by a chem-

ist in the United States for Mr. J. B-

Miller, of Parry Sound:
Per cent.

Calcium carbonate 94. 4&

Magnesium carbonate 4.03
Alumina and ferric oxide 0.52

Silica 0.76

Total 99.79

This is equivalent to 52.91 per cent,

of lime and 1.92 of magnesia.

Crystalline Limestones

"The crystalline limestones of the

above region [between Georgian bay
and Lake Nipissing] belong to at least

three distinct bands, and it is probable
that some of the exposures belong to a
fourth, and others, possibly to a fifth

band. With the exception of one
locality, mentioned by Mr. Murray,
more than 20 years ago, these lime-

stones have not hitherto been
noticed in any of the reports of the
Survey, and their existence does not yet
appear to be generally known by the in-

habitants of the district itself, although
for many reasons they are of much im-
portance in relation to the settlement of

the country. I shall now give the princi-

pal facts ascertained in regard to each of

(176) B.M., Vol. XII.. pp. 148-49.

(177) G.S.C., 1S63, p. 103.
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these bands during the short time at my
disposal near the end of the season. The
greater part of this region is still in a

state of wilderness, and difficult to ex-

plore for geological details, but towards
Parry Sound itself it is becoming set-

tled, and the roads which are being made
in that vicinity gave us facilities which
did not exist a few years ago.

Burton Band

" The most western band of limestone
of which I could get any information is

reported to be well developed in the vi-

cinity of Wa-wash-kaise (Little Deer)
Lake, in the townships of Burton and
McKenzie, and Ka-wa-shaig-a-mog (Clear
Water) Lake, the position of which is

not yet definitely located, but which ap-

pears to be near the northeast corner
of Wilson. On Iron Island, in Lake Nip-

issing itself, Mr. Murray has described

a crystalline limestone of Laurentian
age which would lie in the course of the
northward continuation of the band un-
der consideration. About a quarter of

a mile west of the southern expansion
of Lake Wa-wash-kaise, the limestone of

this band is said to come out in great
force around a small lake in the eastern
part of the township of Burton, from
which circumstance I propose to give the

band this name. It is stated to be near-

ly white in this locality, and to be worn
into numerous caves. An exposure of

crystalline limestone was reported to ex-

ist on the southern part of Shibaishkong
Island, a few miles northwest of Parry
Sound, and if this be a fact it may re-

present a southward continuation of the
Burton b«nd.

Parry Sound Band

"The band of crystalline limestone, on
which the most exposures were found
was traced from the southwest corner
of the township of McDougall, near
Parry Sound village, in a general bear-
ing of N. 14 degrees K (ast.) lor a dis-

tance of about forty miles, or into the
township of Ferrie. * The courses of the
other Laurentian limestone bands of this
region appear to be nearly parallel to
this, which, I may mention, is also the
general bearing of many of the similar
bands which have been traced out by Sir
Wm. Logan, in the country north of the
Ottawa. The band under consideration,
which I propose to call the Parry
Sound band, must have a thickness of
upwards of one hundred feet in many
places. It consists, for the most part,
of a very pure, coarsely crystalline lime-
stone, which is usually white or very
light grey, but is often tinned pink, green
or yellow. On burning it yields an ex-

cellent lime. Anion? the minerals which
I found associated with it were graphite
and serpentine; the former as scales,

disseminated through the mass, and on
Manitouwubin Lake occurring in lumps
of two or three inches in diameter; and
the latter in grains and masses of an
inch or two in diameter, on lot 32, con-
cession A, Hagerman, a! tin- east end
of Lorimer Lake. Along with the ser-
pentinous portion of the limestone at
tin- Locality there is a tine-grained and
semi-crystalline rock, having, on fresh
fracture, very much the appearance of

a dolomite, but which Dr. Harrington
finds, on examination, to consist of tine

grains of quartz in a matrix of Lime feld-

spar. This rock contains spots a few
inches in diameter, stained to a beau-
tiful purple tint by some compound "f

iron. Its position appeared to be near
the western limit of the band, which is

flanked on this side by gneiss, comp 1

principally of quartz and lime feldspar.
The limestone near the junction of the
gneiss contains crystals of pyroxene and
specimens of yellow mica, having the
laminae arranged in a radiating form,
or at right angles to the greater dia-

meter of the mass. About the line

between Lots 33 and 34, of the Northern
Road in this vicinity a natural culvert,

excavated in the limestone, passes un-
der the road, and conveys a small stream
which runs into the head of Lorimer
Lake. The rock is here coarsely crystal-

line and nearly white, and does not
crumble under the influence of the wea-
ther.

"On Lot 28, Concession 1, McDougall,
about one mile east of Parry Sound vil-

lage, where this band is quarried for

lime-burning, it is very much reduced in

thickness, and appears to be pinched out
entirely a short distance to the north-
ward. At the lime kiln it dips west-
ward at a high angle, and consists of
12 feet of pure friable light pink and
green, coarsely crystalline limestone, un-
derlaid by twenty or thirty feet of simi-

lar limestone, intcrstratitied with
gneissic beds, and holding pebbles,

and concretions. The latter ap-

pear to be made up principally of

pyroxene, while the pebbles, which,
are partly rounded and partly angular,
consist of quartz with layers of crys-

talline hornblende. The largest pebble
observed was about a foot in diameter,
and most of them were under three
inches.

"The rock which is here immediately
associated with the limestone is a re-

markable looking diorite. consisting of

a white ground, thickly mottled with
patches of dark green or blackish horn-

blende, having their longer diameter ar-

ranged parallel to the general bed-

ding. This appears to he the rock
which Mr. Vennor has described in

the Hasting. Lanark and Renfrew re-

gion under the name of "blotched dio-
rite." I found the same rock along the
face of the hill on the north side of the
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brook, at the head of Partridge Inlet,

which runs parallel to Long Inlet, at a

distance of two or three miles south
of it, both inlets being between the two
northern mouths of the .Muskoka River.

I should not be surprised if it should
be found that it forms the western flank

of a band of limestone concealed in the
valley of the brook.

" Crystalline limestone is said to oc-

cur at the head of the bay, about one
mile west of the Indian village on the
south side of Parry Island, which would
be the most southern known exposure
of the Parry Sound band. It is reported
as occurring next on Lot 30, Concession

XI. of Foley. The lime kiln above men-
tioned is a mile further to the north-
ward- The next locality at which it is

seen is said to be on the northern part
of Lot 22. Concession 1, of McDougali.
It is well exposed on Lot IS, Con-
cession 11.. of the same township,
on a small pennisula at the east end
of Mill Lake, where it consists

of about sixty feet of creamy-white and
light-pinkish coarsely crystalline lime-
stone, with some included lenticular
bands and smaller masses of hornblende.
The dip is eastward, at an angle of 35
to 40 degrees. It next appears at the
edge of the water of this lake, under
a cliff on Lot 18. Concessi n 111., and again
forming the surface of a hill on Lot 17,

Concession III., and dipping eastward at
an angle of 60 to 70 degrees. Here it is

full of pebbles and concretions, like those
at the lime kiln, and it is underlaid by
the mottled diorite above described. The
latter rock is cut by veins of coarse
granite, holding masses, a few inches in

diameter, of black magnetic iron ore,
which contains traces of manganese and
titanium.

"The coarsely crvstilline limestone
«f this band is lareeiy exposed
about the outlet and eastern ex-

tremity of Manitouwabin Lake, in

Concessions VI.. VIT. and VTTT.. Mc-
Kellar. Between this lake and the
localities which have been described about
the eastern extremity of Lorimer Lake,
it is said to occur on Lot 19. Concession
T. Haeerman. and beyond the latter lake,

about Lots 43 and 44. Concessions A and
B, on the Northern Eoad in the «ame
township. Mr. D. F. McDonald of Parry
Sound, to whom I am indebted for many
useful facts in reference to the Parry
Sound district, informed me that a coarse,
whitish, crvstalline limestone, which
would be on the run of this band, is

well developed on Lot 60, Concession B.

and Lofs 50 and 60, Concession A, in

Hacerman. and I have been assured that
a similar limestone is found on Lot 35.

Concession XL. Croft. This brines ua
close to Maple Island on the Maeanata-
wan River, in the southeastern part of

McKenzie, from which Mr. Murrav traced

this band for three miles to the north-
ward. He describes it as dipping east-

ward at a high angle, and as holding
graphite, yellow mica and iron pyrites.

The thickness is not stated, but, accord-

ing to his accompanying plan, it would
be at least 300 feet. Further on, the
limestone occurs on the Northern Road,
about the centre of the Township of

Ferrie, and at the intersection of this

road with Deer River. Beyond this, crys-

talline, whitish limestones, in which cav-

erns are formed, are known to occur
abundantly in the rear of Ferrie and
in the unsurveyed township to the north
of it, and also on Lake Minisegog; but
it is uncertain whether these represent
a continuation of the Parry Sound band
or not. It is possible that the band,
which appears to run in the same course
from the eastern part of the township
of Pringle to the south Bay of Lake Nip-
issing, is a continuation of the band un-
der consideration; although it is equally
probable that it belongs to the one to
be next described.

Nipissing Road Band

"A band of crystalline limestone is

traceable by numerous exposures on and
near the Nipissing Road, from the town-
ship of Chapman all the way to South
Bay, on Lake Nipissing, a distance of

about thirty miles, the bearing of ita

general course being about N. 6 degrees
E. (ast). I propose to call this the Nip-
issing Road band. Its whole width was
not seen at any of the exposures which
came under my notice, but it is, prob-
ably, not less than one hundred feet.

In general character it is a light-grey
or whitish, moderately coarsely crystal-

line limestone. It crops out at the fol-

lowing localities (stated in order from
south to north), which are given part-

ly from my own observation and partly
from information which appeared re-

liable :

"Lot 24. Concession IX., township of

Chapman, on the Distress River. Lots
110. 112. 114 and 120. Concession B, in

the same township. Opposite the ends
of Lots 126 and 120. Concession B,

township of Lount. Lots 137 to 142.

Concessions A and B. in Lount. On
the road between Concessions VI.

and VII.. on Lot 6, Pringle. Lot
202. Road Ranee. township of

Nipissing. near Muckwabi Lake. About
Lot 215. Road Range A. Nipissing. About
the western corner of Lot 219. Road
Range B. Nipissine. On the peninsula be-

tween Namannitieong River and
South Bay. Lake Nipissine. op-

posite "the landine." or the

termination of the Nipissine Road.

Similar limestone is said to occur on

one of the Manitou Islands in the east-

ern part of Lake Nipissine. which lie in
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the continuation of the strike of this

band to the northward.
" Southward this band may, perhaps,

be represented by an exposure of crys-

talline limestone, said to occur at Cotf's

Mill, in the Township of Foley; and it is

•upossible that the limestones of

Robert's Bay (about to be described)

may belong to the same band." (178)

"Among the most interesting rocks al

Parry Bound are the crystalline lime-

stones, which were studied some-
what carefully for a few days in

hope that they would provide a clue to

the stratigraphical arrangement of the

rocks of the region. A general account
of the limestone bands of the region has
been given by Dr. Bell.

"It was thought that if they were
regularly interbedded with the schists

the general relations of the schistose

rocks might be made out by following

the easily-recognized band of limestone.

In general these limestones are white,

gray or flesh-colored, coarsely crystal-

line, sometimes pure, but often con-
taining darker grains of various sili-

cates, and usually also fragments of

adjoining schists, twisted and curled
in an extraordinary way, as if the
limestone had torn them off like an
eruptive.

"Ilie limestones near Parry Harbor
were visited under the guidance of Mr.
Adair, who observes such things careful-

ly, and had already studied their distri-

bution. Near Parry Harbor ther<

apparently two parallel bands of lime-

stone, one with a strike of 55 degrees to
- and a dip of 2.3 degrees to the

southeast, and a quarter of a mile south-
west of this another band with a strike

of 65 degrees or 70 degrees and a very
gentle dip to the northwest. The direc-

tion, as well as the angle of dip is varia-

ble, and no outcrop can be followed more
than a few hundred yard?, though a suc-

cession of outcrop? following the same
general direction can be recognized. The
thickness, too, is very irregular, being
sometimes more than a hundred feet,

and then rapidly thinning out till the

band is lost among other rocks. There
is no distinct stratification, and we may
suppose that any traces of bedding have
been obliterated by the process of crys-

tallization, or by the squeezing to which
they have evidently been subjected. As
limestone is the softest rock of the re-

gion, it. has been forced to adapt itself

to the forms of the other rock masses.
The accompanying schistose rock, gray,
fine-grained gneiss or hornblende -

is always much contorted and crumpled,
and the proximity of the limestone may
be recognized in this way, as noticed by
Mr. Adair. The various outcrops of lime-

stone near the town, if continuous,

(178) G.S.C., 1876-77, pp. 202-207.

would make one or two bands a mils

and a half long, probably extending at

least four miles to the northeast, iince

limestone occurs again on the shore and

on an island of Mill lake. Whether it

continues on in the same direction is un-

certain, but several bands will be noted

later suggesting this. A small outcrop

of limestone is found also at Depot Har-

bor, on Parry I-land, four miles west of

Parry Harbor." (179)

Peel

Exposures of strata of the Medina,

Clinton and .Niagara formations are

found in this county. The following

quotations are the only descriptions I

have met with concerning the lime-

stones :

•Two of the main indentations [in the

escarpment] are on the Credit in Cale-

don" (180).

"The river Credit, in Caledon, is flank-

ed on both sides by the cliffs of the Nia-

gara limestone, in some places a hundred

feet high; these in ascending the valley

meet on the ninth lot of the fourth

range of the township near Bellefon-

taine, and from a crescent-shaped pre-

cipice, over which the river falls in a

cascade" (181).

"Prof. Chapman notes the occurrence

of a very large block of Black River

limestone' in Albion, on the highest part

of the Oak Ridge" (1S2).

Perth

The following quotation- show the dis-

tribution of the Corniferous in this coun-

ty. There are now important quarries

at St. Marys, where very pure lime is

produced. The stone is pure enough to

i.eet sugar manufacture.

"An outcrop of the Corniferous lime-

stone occurs near Woodstock, nearly on

\is of the main east and west an-

,; of the peninsula. To the nortn

. the western boundary

of the formation is traced by the abund-

ant fossils, which are found loose on the

surface, in Wallace and Elma" (183).

"In the south-western area, which in-

region between the lakes Erie

;,nd SI the Corniferous limestones

appear to become somewhat lighter

in color, and more granular in texture

than they are to the east. In this vt

spect they approach in character to th?

rocks of the same formation in Ohio and

others of the western States of the Am-

EX., p. 166.

(180) G.S.C.. 1863. p. 315.

(181) Ibid. pp. :

L82) Ibid. p. 805.

[bid, p. 371.
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erican Union. A section of about twelve
feet of the formation is displayed on the
banks of the north branch of the Thames
at the village of i^t. Marys between the

sixteenth and eighteenth ranges

of Blanshard. The rock is ex-

posed for about a mile and a

half above, and for the same distance
below the bridge, which here crosses the
river. Its color is a light drab, occasion-

ally weathering to a greenish tinge; it

is very bituminous, and holds numerous
fossils" (184).

Borings at Stratford

"Continuing northward from Ayr, via

Dundee, no exposures were seen, the
country being rather uneven with light

stony land of morainic origin. At about
the point where the road from Dundee
joins the main line to Hamburg the char-

acter of the country changes, the rough
morainic deposits giving place to more
level clay soil, which continues as far

north as the section was carried, that is

to Stratford and St. Marys. Some years
ago a well was sunk at Stratford in the
hope of obtaining gas; the following re-

cord was kept, which unfortunately is of

doubtful interpretation : (185)

Feet.
Drift 143
Limestone 90
White flint 117
Limestone 38
Flint 58
Limestone 100
Slate 40
Limestone 716
Medina 368
Hudson River and Utica .... 676
Trenton 40

Total 2,386"

Quarries

"The heavy deposit of drift reaching,
as above noted, a depth of 143 feet at
Stratford, is cut by the Thames at St.

Marys, exposing the underlying lime-
stones. The first outcrop of rock is seen
about three miles east of St. Marys,
where a tributary stream has eaten
through the drift'. A small quarry has
been opened and about ten feet of thin-
bedded, jointed, whitish-gray limestone
exposed. The fossils are very poorly pre-
served; among them were noted Athyris
spiriferoides and Spirifer gregaria.
"Lying north and east of the town of

St. Marys, and at some elevation above
the river, are a series of whitish lime-
stones very similar to those on the Strat-
ford road, but containing even fewer fos-
sils. The two beds are doubtless ana-

C1S¥T G.S.C.. 1863. pp. 377-8.

(185) B.M., Vol. XII.. p. 150.

logous and represent the highest mem-
bers of the Corniferous as here exposed.
The rock is being extensively quarried
and burned by Mr. J. Sclater. An analy-
sis follows:

Per cent.

Water 00.14
Silica 2.32
Ferric oxide 0.88
Alumina 0.17
Calcium carbonate 94.24
Magnesium carbonate 2.10

"On the south side of the river, at a
distance of aoout a nail-mile, tiie so-call-

ed Hoiseshoe quarry is being opened.
Here the rock dips perceptibly to the
west, and is somewnat iraciureu by locai

loiuaig. due upper Deo is a turn lime-

stone weathering red, and lined witli

sueus oi Onoiietes neinispiieriea ana
older species oi tne same genus, in less

abundance are tound bpinieia gregaria.
.below Uiis bed friable siiiciouri nme-
sLones occur witli ^onocaiumin trigonaie

which seems to be more or less conhneu
to this bed. On descending, more heav-
ily-bedded rock is tound in which, at a
depth of four feet, specimens of 'the rare

species Panenka grandis were obtained.

Along tne river isoutn and west oi the

Horseshoe quarry extensive operations

have been carried on for years. Appar-
ently the above described Chonetes bed

is about eight feet down at these quar-

ries, being overlaid by a series of shaly

friable rocks bearing Orthis (Khipidomel-
la.) livia, Athyris clara, Athyrias maia,
Lucina elliptica and other lamelli-

branchs. Two feet lower is the bed
which, as at the upper quarry, is charac-
terized by the presence of Panenka gran-
dis. It consists of a heavy blue lime-

stone overlaid immediately by a thin

bed. The Panenka limestone gives on
analysis the following result:

Per cent.

Water 0.41
Insoluble residue 4.49

Alumina 0.47
Calcium carbonate 90.22
Magnesium carbonate 2 . 09

" Below the Panenka bed is found a
stratum characterized by the nautiloids

Gomphoceras eximium, Gyroceras sp.,

Nautilus sp. and by Aviculopecten prin-

ceps. A very distinct horizon is marked
by an abundance of fucoids lying at a

depth of about 14 feet, below
which the rock is more heavily bedded,

of a bluer color and decidedly less foa-

siliferous. Although a few corals such
as Zaphrentis prolifica, Favosites hemis-
pherica, etc., are met with at St. Marys,
the general series is not comparable
with the highly coralline rocks to the

southward" (186).

(186) Ibid, p. 151.
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Bi'uchvillc lime kilns. Oxford Count;

Horseshoe Quarry, St. Mary's. Product used for building—rubble, sills and courses ; and waste rock
for road metal. Perth County.





- limestone quarry. St Mary's. Product used for building, and waste rock
I ad metal. Perth County.

Grand Trunk Railway bridere. St Marys : j>iers built of limestone. Perth County.





Bolster's quarry. St Marys. For lime burning only, Ten feel of earth and gravel overlying limestone
Perth County.
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The production from the Bore

quarry alone amounts to from 15 to

18 oai Loada (400 to r.< mj tons) a day,

quarters of which is used in the

crushed Btate for Bus in the Hamilton
furnaces, for road-metal in the

cities and for the beet-sugar refineries.

The remainder is used for building

stone, principally as rubble and courses,

if it, however, being out and dress-

ed. The quarrying and crashing plant

is quite elaborate, comprising two rock

crushing houses, hoists, derricks, etc.

Bin - - limestone, both here
and in the adjacent quarries to the

and west, is tough and compact,
and of a grayish drab color on fi

brok ' which changes, after

sure, to a most pleasing bluish gray.
The strata are well marked, easily sep-

e and oi various thicknesses, ac-

cording to the bed t<> which they belong,

ranging from 2 or 3 inches, suitable

for flagging, to 2 feet for heavy dressed
building blocks. The largest quarry in

the district is amongst these older
workings at the foot of the hill near the
river and measures about 200 feet by
400 feet area by 20 feet depth, with
a perfectly flat floor on the plane of

stratitie.it ion.

Peterborough

Pa Iseozoic and crystalline limestones,
together with marls, are found in var-

ious parts of the county. The Lake-
Held cement works ine marl, and Port-
land cement has been used in iome very
important structures in the county, not-
ably in the lift-lock near the town of
Peterborough and in the bui'.di.ig of

the beet sugar factory. Palaeozoic lime-
stones, which are found in the southern
part of the county, have been used ex-

tensively. Analyses are given below of

samples from three or four localities.

The insoluble matter in these is a lit-

tle high for cases where a nearly pure
calcium carbonate is required. The
samples, however, represent surface ma-
terial in which this matter is apt to

run higher than in stone freshly broken
in a quarry. Crystalline limestone is

found in many localities in the north-

ern part of the county.

"In their western run from Healy's

Falls the escarpments [of the Trenton
group] we have been following approach
Stony Lake; the main one presenting

an abrupt rocky cliff from two to

three miles from the south mar-
gin of the lake, and the other, of

small elevation, approaching the

margin to within about a mile. Af-

ter sweeping round a small sheet of

water called White Lake, in the town-

7m.

ship of Dummer, the two escarpments
partially unite, striking .'salmon Trout
or Clear Lake at about the fourth
range of that township, keeping the

south shore of the lake to r

extremity. The corresponding escarp-

ment rises on the northwest side of

mon Trout Lake, and then follows the
sinuosities of the chain of lakes and the
river up to Buckthorn Lake, keeping
the south side at a distance si

exceeding a quarter of a mile. It crosses

Buckthorn Lake at the strait about
two miles and a half above Buckthorn
Falls; and then, again separating into

two parts, the main one strikes ni

straight by Sandy and Pigeon Lakes to

the head of Balsam Lake, the inferior

escarpment keeping about a couple of

miles to the northeast. In the general

course westward from Belmont Lake,
the rocks composing the lowest escarp-

ment thin out and disappear before

reaching the western end of Salmon
Trout Lake. Here the base of the ser-

ies is composed of very regular beds of

buff colored limestone, bearing the litho-

logical characteristics of the succeeding
portion, while the upper tier of beds
contains black chert and silicified corals

of those species which peculiarly dis-

tinguish the Birdseye and Black River
f«ii niation. The whole height of the es-

carpment, from thi>. seldom exceeds fifty

feet.

"On the Otonabee the thick bedded
coral-bearing stratum with chert . . .

crops out on the twenty-second lot of

the sixth range of Douro, where the riv-

er opens into a small lake called Kaw-
uhnook. Below this, assisted by the

effect of a gentle undulation on the

axis of which the river runs, there is

a continued section of limestone and
shales all the way to Peterborough,
holdng many characteristic fossils of

the Trenton formation. Between Pe-

terborough, and Rice Lake, the Oton-
abee nowhere exhibits a rock section. .

'The liinestone escarpment south of

Burleigh Falls, in the township of Smith,

is about eighty feet high. On the sum-
mit, thin beds of limestone and shale

occur. . . . Except at the top, the

rock is more or less covered by moss
and small trees; but about twenty or

thirty feet below strong beds of lime-

stone occasionally come out in points,

and probably represent the cherty beds

of the Birdseye and Black River form-

ation." (187)

" The lock on the Otonabee canal is

constructed of massive beds of lime-

stone, from the lower part of the Tren-

ton group, which was quarried near
Warsaw in Dummer; and good beds of

(187) G.S.C. pp. 1SS-9, 190.
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similar stone are to be obtained in many
other places in this region." (188)

Palaeozoic Limestones

The composition of some of the Pal-

fezoic limestones of Peterborough
county is shown in the following table :

crops of Ohazy shales overlain by lime-

stones of the same formation however
appear and these are highly fossiliferous.

The rocks are nearly horizontal or with
a low dip to the south, and on a road
leading from the village of Alfred to

L'Orignal, known as the L'Ange Gar-
dien road, Black .River and Trenton

PALAEOZOIC LIMESTONES OF PETERBOROUGH COUNTY

—
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the rocks are filled with characteristic

fossils of the formation, and the dip is

to the south at angles of 3 to o de

grees" (18!)).

"The limestones of the Chazy, Black

river and Trenton formations have long

been noted for the excellence of their

material fur building purposes, and large

and valuable quarries exist in the

occupied by these rocks. Among
may be mentioned the Ross quarry, in

the township of East Hawkesbury, in

limestone of Chazy age, and from which
a very large amount of excellent stone,

was taken for construction work on the
Grenville and Carillon canals. Near
L'Orignal also quarries are found in the

Black River and Trenton formations
(Murray's), the stone from which has
been used for the same purpose. But-
lers quarry in the Chazy limestone
about three miles west of B/Orignal,
near the river road, and several others
in the Black River or Trenton limestones
of adjoining lots are well-known and the
quality of the stone is excellent. These
are in the western part of the township
of Longueil" (190).

"Gray beds of the Chazy formation,
thickly marked by small bivalve shell3

filled with white calc-spar, have been
wrought to a small extent near L'Orig-
inal, but the stone is not well fitted for a
marble, inasmuch as the shells are read-

ily detached from the rock." (191).

"About two miles from the mouth of

the South Petite Nation, the Birdseye
and Black River formation crosses the
stream, dipping southward at an angle
of four degrees. Trenton beds are
6een resting on it, and they un-
derlie the road up the valley for

more than a mile, in which they
appear to be quite horizontal.

These rocks are seen in the same
relation on the east side of the township,
in an escarpment below the road, cros-

sing the line between Plantagenet and
Alfred, about two miles from the Otta-
wa. The escarpment and the road keep
in the same relation for two miles and
a half farther to the south-eastward, up
the valley of the brook flowing into

ge Lake ; but three miles farther
east, on the second range of Alfred, the
escarpment i-s south of the road, and on
the summit there occurs a bare triangu-
lar surface of Trenton limestone of a
mile and a half long. In the township
of L'Orignal, the escarpment approaches
nearer the Ottawa, being about a mile
from it on the west side, and a mile and
a half on the road, which runs back from
the village. In the rear of Hamiltonvill.j

(189) G.S.C., 1899, pp. 85-87 J

(190) Ibid, p. 136 J.

(191) Ibid, 1863, p. 827

in West Hawkesbury, it is two and j
half miles from the margin. It- p
in K.tst Hawkesbury i- not so well ascer-
tained, but the base of the series very
probably reaches the boundary between
the western and eastern divisions of the
Province, in sweeping round the extrem-
ity of the trough north of the Rigaud
anticlinal. ith side of the
trough, limestone beds are met with at
McDonald's Mills, on the Riviere a la

Graisse, in the fifteenth l<»t of the
seventh range of Bast Hawkesbury.
These are at the base of the Trenton,
and very nearly in the strike of these
beds, there is an exposure of Trenton
limestone in the thirty-second lot of

the ninth range of the Lochiel" (192)

"At about one mile and a half south
of \ ankleek Hill, there is a small quarry
in fine gray, very brittle and bituminous
Trenton limestone, with partings filled

with bituminous matter and joints coat-

ed with white crystallized calcite. The
here are somewhat folded" (193)

"Another Black River quarry is seen

on the River a la Graisse, in the south,
eastern portion of Hawkesbury Ea3t,
where they have a dip to the south-west
at an angle of about 10 degrees. They
are here separated by a heavy fault
from the Potsdam sandstone, about two
miles west of the village of St. Anne de
Prescott" (194).

Prince Edward
Trenton limestones underlie this pen-

insular county and crop out on its shores
at points convenient for shipment. At
the outlet of the lake of the Mountain,
fi>r example, in the shore of the bay near
the entrance to Picton harbor, the per-

pendicular rock cliffs are upwards of

200 feet in height.

The writer has met with no detailed

description of the outcrops of limestone
in the county or around its shores, but
it may be said that the chemical com-
position of the rock is pretty uniform
in character, carrying a high percent-
age of calcium carbonate, when flint no-
dules are absent. Now that there is

a growing demand for rock of this kind
for use in various industries it would
seem that the outcrops near the water's
edge may be worked to furnish a sup-
ply of stone for use along the upper part
of the lake.

The following analyses represent sam-
ples from Picton. The residue, insolu-

ble in hydrochloric acid, in 1 was 5.42,

and in 2 it was 2.42 per cent. The first

sample is from Sullivan's quarry, and
the second from the corporation
quarry :

(182) Ibid, p. 171.

(1935 Ibid, 1895, p. 72 A.

(194) Ibid, 1899, p. 135 A
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1. 2.

Silica
,

4.46 2.00

Ferric oxide 1.73 .76

Alumina 45 .24

Lime 51.08 53.46

Magnesia 88 .71

Carbon dioxide 40.45 42.32

Loss 20 .20

Sulphur trioxide 67 .29

Alkalies 18

99.92 100.16

The limestones in the other parts of

the county, when not containing nodules

of chert or flint, have a similar com-
position.

Sulilvan's quarry is near the Catholic
cemetery. Its face has a height of 10

or 12 feet and extends along the cliff

for some distance. The rock is dark
colored, fossiliferous, and rather thin

bedded, with shaly seams between the

layers. The rock is used for founda-
tions, the thickness of the layers not
exceeding 5 or 6 inches. The corporation
quarry has a face of 25 or 30 feet in

height at the back of the quarry. The
beds of limestone are only a few inches

in thickness, and are interbedded with
thin layers of shale or clayey material.

It would be possible if such a mass of

rocks were free from magnesia and
other deleterious constituents, to use the

whole mass in the manufacture of Port-
land cement, adding more or less clay

to the mixture.

Rainy River District

Limestones are rare in this district.

The crystalline limestone which
is found at Steep Rock lake
presents the most prominent out-

crops. These have been describ-

ed by a number of writers. (195) Sam-
ples taken from one of these outcrops
by the present writer possessed the fol

lowing percentage composition :

1. 2.

Insoluble residue 63
Silica 26.46

Alumina 2.10

Ferric oxide 30
Ferrous oxide 5.94

Lime 20.34 54.90

Magnesia 9.63 .61

Loss 2.04

Carbonic acid 26.32 41.66

Sulphur trioxide 13

Alkalies traces

100.27

1. The lime and magnesia here shown
exist as carbonates. The insoluble sili-

cious residue after treatment with hy-
drochloric acid is equal to 31 per cent.

The lime and other bases were not de-

(195) Am. Jour. Science, 1891, pp. 317-331,
and B.M., Vol. XI., pp. 131-3.

termined in this, but the total silica in

the rock, as shown above is 26.46. The
loss on ignition was 30.08 per cent.,

which includes the carbonic acid, 26.32

per cent. (196)

2. In this analysis the percentage of

lime is high. It represents a much purer
limestone than does 1. Sample 2 is dark
limestone, which is enclosed or surroun-
ed by the lighter colored, which is repre-
sented by analysis 1. The darker
appears to have been the original rock,
which has been brecciated and partly
dissolved. The lighter colored rock
formed from the darker chiefly by so-

lution and reprecipitation, contains frag-

ments of the latter.

In the following notes taken from re-

ports of the Geological Survey reference
is made to the occurrence of boulders ot

Silurian limestone in the district. These
are of economic importance as large

lime-kilns often make use of "held"

stone. Marl deposits also occur in the

district, and may be made use of in the

production of lime, and for other pur-

poses.

" In the post-glacial, formations of

.Rainy River, the clays, sands and lime-

stone boulders are all of economic value.

Some of the lower blue clay seen on the
banks of the river appeared to be very
pure and capable of being worked for

pottery. Other clays would make good
bricks. Much of the sand intercalated

with the clays would be serviceable for

building purposes, and some of that at

the mouth of Rainy River would be good
for glass making. The limestone boul-

ders are occasionally burned for lime

by the settlers." (197)

"In valleys tributary to Rainy Lake,
such as the basin of the Seine River and
that of the Turtle River, there are local

deposits similar to those on Rainy River

which may perhaps be regarded as hav-

ing been formed in arms or bays of

Lake Agassiz. These deposits appear to

lack a feature which is very charac-

teristic of the deposits along Rainy Riv-

er, viz., the presence of pebbles of cream-

colored or yellow Silurian limestones.

The northern limit of the distribution

of this limestone drift has been noted
by Bigsby, Dawson and myself, and it

appears to be coincident with the line

that has been sketched as limiting the

northern extension of the post-glacial

formations. The limestone pebbles and
boulders, while doubtless derived in the

first instance from the Silurian rocks

of the Red River basin, appear on the

Lake of the Woods to come immediately

from the post-glacial strata in which
they are imbedded. Their glacial origin

is attested by the very common and
distinct striation observable upon them;

(196) B.M., Vol XII., pp. 306-7.

(197) G.S.C., 1887-88, part I., p. 182 F.
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which fact also attests that they have

been very little water-worn since their

from the foot of the glacier, the

nee being that the clayey strata in

which they are imbedded were derived

_, from the same glaciers. With re-

to other isolated patches of

glacial formations, it is to be noted that

of any considerable extent

that are known, juch as that

near Lake Wabigoon, appear to lie on

the north side of the height of land, and
may have been formed at a somewhat

_ of the recession of the ice

barrier, after Lake Agassis had shrunk

en to a fraction of its maximum
--umption the lake in which

the deposits around Wabigoon were de-

1 would have had the height of

land f-«r its southern barrier, and prob-

ably the ice for its northern. There
are* few facts, however, a- yet to sup-

port such speculations, and they are only
. the analogies which the re-

of Mr. Uphatn's work naturally

lead us to look for." (198

" Between the Laurentians of the Ot-

tawa Valley and of Western Ontario,
there is one marked difference, the

presence of a series of lime-ton.-- in the
former, and its comparative absence in

the latter ; but the absence of a litho-

logical member of a series, as limestone
or quartzite, does not militate against

the correlation of the members occur-
ring in different districts, and future in-

_ ition may prove the Couchiching
series to be the stratigraphical equiva-

lent of the Upper Laurentian series of

the east, to which as far as may be

red from published descriptions of

the latter, the mica schists would seem
to bear a marked resemblance in strati-

graphical relationship. But whatever con-

elusion may be eventually arrived at re-

garding the origin of Laurentian rocks,

or whatever subdivisions of, or re-ar-

rangement of certain members of this

a future investigation may justi

fy. the separate areas" of granitic rocks
referred to in this report present no in-

dividual characteristics sufficiently

nificant to justify the belief that any
great difference exists between their re-

<jes, and the same theory of

origin that applies to one applies to
all." I

"At the narrow entrance to Echo bay
[Shoal lake], a four-foot seam of crys-

talline limestone, containing some cop-

per pyrites. W as observed in the sericitic

schist. This is not very pure, contain-

g -•me quartz, etc., but may at some
time be of value for lime" (200).

[bid. pp. 175-6 F.

H99) G.S.C.. 1890-91. part I. p. 37 G.

POO) DM.. VOL V.. p. 49.

Renfrew

This, com a important re-

mar-

Oambro-Silurian and
marl deposits. Che marble deposits in

the vicinity of I

and Renfrew hai

eral reports, published during the last

half century. (Quotations from some of

these reports aie given in the following

notes. The only quarries of crystalline

limestone now being worked in the Pro-

vince for marble or decorative building

are those of the town of RenJ
and one a few miles from Haley station,

some distance to the westward. The
town of Renfrew is also one of the larg-

est producers of lime in eastern Ontario,

the rock used being the crystalline lime-

stone, which is quarried within the lim-

its of the corporation. It will be seen

from the analyse* given below that this

lime possesses a high degree of purity.

Crystalline Limestones

"A marked feature in the "formations

in the vicinity of the Madawaska, in the

area to the "south of that river, is the

great development of crystalline lime-

stones. In character these differ some-

what from the limestone found in the

Grenville district. They are often char-

acterized by the presence of bluish and
bluish-gray shades, and by a well-defined

banding, which imparts a peculiar strip-

ed aspect to the rock over large areas.

The limestone is also often highly dolo-

niitic, and in places weathers to a pecu-

liar ochreous brown. Instead of the

usual association of grayish and reddish-

gray gneiss found north of the Ottawa,
the* associated rocks are mostly -

either hornblende, micaceous or chlori-

tic. The characteristic miea-schi--

beautifully exposed on the line of the
Pembroke Railway, between

Lavant and Flower stations, as well as

along certain portions of the Mississippi

River, on the north Bide of Mud Lake,

about a mile below Ardoch. They are

also well seen on the south side of Mar-
ble Lake, in the township of Barr.

hornblende rocks, however, have a much
greater development, beine often mas-
Rive" (201 |.

"North of the Madawaska. in the

townships of Griffith. Brougham and

Bagot. while the surface of the country
i- often exceedinsly rough and broken,

great area= of crystalline limestone, of-

ten cTolomitie. are =een. The«e calcareous
- - •.'. not only in the valleys but

constituting lar?P hills. In places

rock is hishly chareed with tremolite.

and this character is also well seen in

G.S.C., im pp. 55-56 A.
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the limestones to the north of Cala-

bogie Lake, as well as at certain places

in the township cf Darling, and in South
.Elinsley. Great areas of these lime-'

stones, often well exposed, occur in Mc-
Nab, Darling, Lanark and Ram-
say" (202).

"It is interesting to note the occur-

rence of unmistakable limestone conglo-
merates in the Laurentian crystalline

rocks of the Grenville series in Renfrew
county. These were seen at several
widely-separated points, as in the town-
ship of Wes/tmeath, along the Rocher
Fendu channel of the Ottawa, in the
townships of Bromley and Stafford, in

Sebastopol, and along the Opeongo road.

In these conglomerates, which rest upon
the rusty gneiss, are pebbles of garnet-
iferous, hornblendie and reddish gneiss,

quartzite and rusty gneiss, well

rounded and water-worn. The gray-
ish quartzose gneiss, in the lower part
of the calcareous series, presents all the
aspects of an altered quartzose sand-
stone, and the whole series at these
places looks like a succession of altered
sediments. . . .

"Very considerable areas of crystalline
limestone occur throughout the counties
of Renfrew and Pontiac, some of which
constitute useful marbles. . . At Ren-
frew [town], extensive quarries exist,

which furnish an excellent quality of
stone, both for building and for burn-
ing. . . A new deposit of snow-white
marble has been opened up on lot 19,
concession 6, Ross, on the property of
Mr. Chas. Bilson. This is a beautiful
stone, highly crystalline, and yields large
blocks for monumental or decorative
work" (203).

Marble Quarries

Mr. Alexander McLean thus described
(his marble quarry at Renfrew to the
Royal Commission on the Mineral Re-
sources of Ontario :

"We have a marble quarry at Renfrew
and one in the township of Templeton,
Quebec. We have leased the Renfrew
property, and we get from it what is

commonly known as the Renfrew mar-
ble; it is a crystalline marble. We leas-
ed that about three years ago. Since
we have had it we have taken consider-
able out. We do not work it steadily;
we just take out the quantity that we
require. We use it for monumental ma-
terial, slabs, copings, window sills, trim-
mings, and for such purposes. It is an
excellent stone, and takes a good polish.

It is a degree harder than the ordinary

(202) G.S.C.. 1896. p. 57 A.

<203) G.S.C., 1895, pp. 66-67 A.

limestone, and is not as liable to si am
as the ordinary white marble" (204).

The Coinniissioners themselves give

the following account of the marbles or

crystalline limestones at Kenirew and
Arnprior :

"line town of Renfrew is situated over

a very wide band vi crystal-

line limestones, which crops out,

at different points, but especial-

ly upon a lot in rear oi the Ko-

man Catholic church. Iliis latter is well

adapted for quarrying into large pieces

of solid and massive stone, whicn is free

from checks and dries, and stands work-
ing, sawing and trimming for marble
purposes. The property is operated by
the Canadian Granite Company of Otta-
wa, and the product is shipped to that
city for manufacture. Ihe marble is a
crystalline limestone of grayish hue,

slightly tinted in places with hornblendie
crystals, and in other places small crys-

tals of mica are visible. It is taken out
by block and feather, and costs $2.25 per
cord for labor. The largest blocks are

nine feet long by two feet square, and
about 25 per cent, is wasted in the quar-
rying. It stands the weather better
than any stone except granite, and some
granites will not stand as well. We saw
one building which had been put up near-
ly forty years ago. No action from the
Aveather was visible, except that the tint,

had become slightly darker where most
exposed, and this change could only be
seen upon careful observation.

"There is another wide band of crys-

talline limestone at Arnprior, upon
which several openings have been made,
and near which works have been erected
for cutting and polishing. At the works
the strata dip 30 degrees to the south-
west, and the strike is north-east and
south-west. This band is of a bluish tint

with dark blue wavy lines, and yields

marble of excellent appearance and qual-

ity. The plant of the mill consists of

three sawing gangs, three turning and-
two polishing lathes, and a rubbing bed,
all driven by a 25-horse-power engine.

The marble is made chiefly into monu-
ments, but it is also manufactured to a
small extent into table tops and mantel-
pieces, and is used in public buildings

for decoration" (205).

The Arnprior quarries are further de-

scribed by Mr. A. R. McDonald as fol-

lows !

"I live at Arnprior. and am a member
of the firm of R. McDonald & Son. I am
engaged in the marbie manufacturing
and producing business. One of our
quarries is at the corner of Russell and

(204) Roy. Com.
(205) Ibid, p. 76,

P. 84.
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Elgin streets in this town; the other is

about a mile and a quarter distant, ill

an easterly direction, uii a OOVe of the

Uttawa nver. Ihe marble from tliat

quarry is known a 3 Ottawa valley mar-

ble, while the other is known as An:-

prior marble. We have another quarr)

here at the mill, but it is the same a^

the Arnprior. We have three sawing

gangs, lhe lathes, three turning lathes,

iv.u polishing lathes, a rubbing bed, ana
a 25 h.f. boiler and engine. 1 do not

know the total value of the plant. This

mill was formerly on the south side oi

the Madawaska, and was owned by Far-

quhareon, .McLaughlin & Eartney; fahey

ran it tor about lour years. We acquir-

ed the property in the fall of 1S7S, and
have been running it since. 1 cannot
\ou what our output is. Our mark
altogether m Ontario, li is used for

monumental purposes, aud to a -

extent lor ornamental purposes, such as

table tops and mantlepieces. It has

been used lor a number of public build-

ings, among others, in the Hun-
Commons at Uttawa. 1 suppose we make
about $4,uuu or *5,uuu worth of monu-
mental marble a year. The Arnprior
marble has a dark blue ground with

wavj veins, the Ottawa Valley

marble has a gray ground witii

dark wavy vein-. 1 do not know any
other marble that will take as good a
polish; it cannot be stained] it will not
absorb moisture at all, and it stand- ex-

posure well. We have not been working
this year, one reason being on account
of the state of the market. When we
are working we employ from fifteen to
twenty live men. The engineer
$1.50 a day, quarrymen $1.25, pol -

$1.2.3 to $1.5U, stone cutters $1.25 to

$2.50, and other men $1.20 to $1.25. One
of the reasons that we find it difficult

to compete with the American ma
is that our stock is very hard and dilli-

cult to get out, and then it does not
come out in the right shape. American
mountain blue is a cheap marble. South-
ern Falls is a good marble; it is light i'i

color, and I think it is as good as tin-;

besides, it can be worked draper than
ours. The Uttawa Granite Co. get mar-
ble at Renfrew, but they do.it sell much
of it as monumental marble; it is mostly
the American that is -old for that pur-
pose. The duty on marble is 35 per
cent, sawed on four sides, 25 per cent.

on two sides, and in the rough, 15 per
cent. I am informed that the Americans
sell marble here at $2 and $2.50, while
they sell at $3.50 in their own country.
They make a slaughter market of ours,
and it is mostly inferior marble they sell

here. That is the reason we are not run-
ning now. The marble dips about 30 de-
grees, and runs northeast and southwest.

About a mile and a half from ber<

have a marble very like the Couverneur
marble; it is light gray with light brown
streaks, and bout live mil

the south aud three miles to the

There i- no granite in this part ol

country; it is all marble. Northwest it

extends about twenty miles, and east oi

here about twelve or fifteen miles, hi

different places it vanes in color and
texture"' r-OG;.

The Renfrew limestones and
have frequent mention in the Reports

of the Geological Survey, from whi<

following extracts are made :

"Ferguson's Quarry.—This quarry, on
Lot 22, Range IV., of Rose, is in a line

gray crystalline lime-tone, striking M.

and b., with an easterly underlie. la

burning, it produces a somewhat granu-

lar lime, but makes a hard-setting mor-
tar.

'"The kiln lias a capacity of only about
300 bushels, which amount is produced
about six time- a year.

"This stone, on account of its l'n,

ture, might be applicable for building

purposes, or would also, 1 have no doubt,
constitute a handsome marble.

"On Lot 7, Range IX., bands
coarse crystalline white dolomite <

which is said to burn to a good lime.

"A similar band occurs on Lot -'>,

Range IV., slightly coarser in tes

and when struck with a ha nm
momentary red phosphorescent glow.

"Either of these dolomites would be

susceptible of a high polish. But, as the
outcrop indicates a very limited thick-

ness, it is doubtful whether it could be
worked with profit.

"On Lot 20, Range IX., of Bathurst fine

terminated crystals of pyroxene, horn-
blende, orthoclase, scapolite, apatite and
titanite occur in a calcareous vein, tut-

ting granite.

"On Lot 2::. Range IV.. ,,i r

of tremolitic dolomite, traceable a

several lots, affords in many places long
translucent rhomboidal columns and in-

terlacing blades of Iremolite, the former
often one foot lomr and one inch a

"Small speck- of apatite were noticed
in a disintegrating limestone, that is

casionally mixed with dolomite"

Palaeozoic Limestones

"A band of crystalline dolomitic lime-

stone, with mica.chin-rite and hornl.

schists, also cut by diorite=. crosses the
river in the vicinity of Arnprior. and hsm
a breadth westward of several mile'.

. . Portions of their area are also

(2M) Roy. Co., 1890. p 82

'207> G.S.C., 1882-3-4, p. 15 T..
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overlaid by thin beds of Calciferous linie-

>, on ihe north shore opposite Arn-
prior and Braeside. Above this, to Por-
tage du Fort, the rock where exposed is

mostly Laurentian limestone, forming a
series of synclinals, underlaid by rusty
gneiss, the whole cut by frequent intrus-

ions of syenite and diorite. . . At
the Portage du Fort village, there is a

great development of the crystalline

series, the intrusions being particularly

well seen, and their action upon the
limestone being marked by their altera-

tion of this rock into marble. From
certain beds of this locality the marbles
employed in the interior of the Houses
of Parliament in Ottawa were obtain-

ed" (208).

'"The Roche Fendue channel, on the
south side of Calumet Island, is very
rocky, broken by numerous heavy rapids
and chutes. The rocks are limestone, un-
derlaid by rusty gray gneiss, but the
syenitic and dioritic intrusions are fre-

quent and masses of the limestone are
often caught in the intrusive rocks. The
rock on the north side of the Ottawa.
between Bryson and the foot of Allu-
mette island, is mostly syenite. Occa-
sionally small bands of limestone and
gneiss are seen, but their area is small as
compared with the syenite portion, and
they are much broken up.

"Allumette Island, and the south side

of the river opposite, are occupied large-
ly by Chazy rocks. The typical Black
River occurs at Paquette Rapids, many
of the beds being filled with fossils of
that formation, which are beautifully
preserved. Much of the island however
is low, and large areas of sand and bog
occur inland. The northwest portion is

mostly syenite. In the north or Culbute
Channel, a heavy rapid is overcome by a

lock, while in the south or Pembroke
Channel, the navigation is interrupted
by the Paquette and Allumette Rapids.
the latter about three mile3 below the
town of Pembroke. These hoAvever can
be traversed by steamboats at certain
stages of the water. . . .

"The only trace of limestone seen in

this portion of the river was a thin
crushed band above the narrows about
one mile below the mouth of the Swego
River, some thirty-five miles above Pem-
broke.

"Some interesting points of structure
were observed at various places. While
it is very evident that the syenites or
granites a = a whole in this section are
intrusive in the crystalline limestone.
=ome portions of them are of compara-
tivelv recent date. Thus nhout six miles

20? G.S.C., 1894, p. 59 A.

above the Coulonge, they have apparent-
ly disturbed the usually horizontal beds
of Calciferous and Chazy, the latter in
one place being pushed up along the con-

tact" to angles of 36 and 40 degrees."

(209).

"Inland, to the south, the Chazy and
lower part of the Trenton formation
have a considerable development in the
valley of the Bonnechere at Eganville,
whence they extend eastward to Douglas
village. The flat-lying limestones occur
for some distance on both sides of that
river. Another outlier extends from the
east side of Lake Dove eastward to Mink
Lake, and thence spreads over the flat

area between Douglas and Cobden; while
yet another considerable area occurs on
the lower west half of Muskrat Lake,
which is discharged by the Muskrat
River at Pembroke. Along this stream
the Chazy beds also show, capped in

Stafford township by highly fossiliferous

strata of Black River age. A small out-

crop of Chazy is again seen in a cutting
on the Ottawa and Parry Sound raihvay
about three miles west 'of Killaloe sta-

tion, while on Clear Lake, to the south
the Trenton and Utica beds are exposed
at the southwest corner." (210)

"A new outlier of the Black River was
discovered in the low tract to the west
of Clear lake, in the township of Si

topol, and the Palaeozoic formations
seen around the northwest corner of

the lake, comprising the Trenton and
Utica, appear to extend westward and
to underlie a depression, which con-
tinues* as far as the road from Bru-
denell Corners to Killaloe. From the
character of the drift and soil on the
road leading up the mountain from
Castile post office, it is very probable
that the Utica outlier of the south side
of Clear lake also extends in this di-

rection for several miles, overlying the
Trenton and Black river formations.
It is probable from this Black
River outlier, west of Clear lake, that
the large masses observed along the
north slope as well as along the top of

the mountain, on the Opeongo road have
been derived. The direction of the ice

movement in this district was a few de-

grees west of south." (211)

Sand Point Quarries

There are two quarries in the Palae-

ozoic limestone at Sand Point village,

and one or more within a distance of

a mile or two. At the time of the

writer's visit stone was being shipped

from one of the village quarries to

North Bay, which was to be used in

(209) G.S.C.. 1894. pp. 60-61 A.

(210) Ibid, 1895, p. 65 A.

(211) Ibid, Sum. Rep.. 1S97, p. 61.
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the building of the round houses and
other structures on the Temiskaming
and Northern Ontario Railway.

This quarry, which lies east

of the station, has a

of about 18 feet/ and little ea

on top of the rock. The other quarry

has a face of over 20 feet, but the rock
is here covered by about l"> feet of

uand. The stone in one house which
is said to be over 50 years old is in

a (rood state of preservation. It re-

tains its color well, not becoming
lighter with age like the stone

Kingston and elsewhere. Many door

and window sills, having a thickness of

15, 16 or 18 inches, have been taken
from these quarries.

There is a small quarry at Brae-

side from which stone for building and

lime 'burning is taken. The lime is

pnid to be strong and quick-setting.

Following are analyses of- 3am-
of the stone taken from these

Sand Point quarries:
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No. 1.

Calcium carbonate 87.32

Magnesium carbonate 7.87

Ferric oxide and alumina . . 0.92

Silica and insoluble 2.04

Volatile matter 1.85

Total 100.00

No. 2.

Lime 49.2.3

Magnesia 3.69

Alkalies 0.63

Alumina trace

Ferric oxide 0.76

Silica 1.39

Sulphuric acid 0.26

Carbon dioxide 41.54

Moisture 0.28

Organic and volatile matter. 1.89

Total 99.67

and library, and gives a good effect with
brick. A stone to be used as a sill in

a bank at Coulonge, had been gotten
out shortly before my visit. It had a
length of nine feet, and in cross section
was seven by five inches.

Following are analyses of crystalline

limestones from Renfrew county :

1, Arnprior, small island near bridge;

2, sample from opening for road ma-
terial at McLaughlin's mill, Arnprior;
3, Eckford's larger quarry, east of Arn-
prior; 4 represents a sample from a
smaller quarry on the same
property as 3; 5, Jamieson's
lime kiln quarry, in town of

Renfrew; 6, Leitch's quarry near town
of Renfrew; 7, Scott's quarry, near town
of Renfrew; 8, Jamieson's second quarry,
near Leitch's; 9, Bedford's quarry, east

half of lot 9, concession 4. Ross.

Analyses

—
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Marl

"About 700 acres of* the lower part of

White Lake in McKab, under a shallow
depth of water, in some places insutli-

cient to lloat a canoe, and in others

exceeding two or three feet, present a
bottom of shell marl, which, where tried

in several spots, was found to posse-s a

thickness of five to seven

feet at least. There appears
to be no deeper channel through
this but a small flow of water escapes,

notwithstanding the lake has an area
of several square miles. It is discharged
over a rim of crystalline limestone, and
the bed of

*
the brook falls

rapidly after leaving the lake,

bo that an artificial drain could

easily be cut, which would dry a great
extent of the marl, a large quantity of

which however could be dug out of tho

Lake without draining at alL

"In the upper part of Mink Lake, north
of the Bonnechere, near Jessop's Rapids,

a deposit of marl extends out upwards
of a quarter of a mile, where it has a

thickness of more than nine feet, with
two feet and a half of water over it,

while there are only eight or ten inches
of water nearer the shore. Other bay-
in the lake are also provided with marl
bottoms. 'J he length of the lake is about
three miles, and a shoal, composed of

the marl exists in the middle of it. At
the outlet the water runs rapidly over
lKmlders for the distance of a quarter
of a mile, and there would be little dif-

ficulty in draining a few feet of the lake
and laying bare a large quantity of the
marL" (214)

"Shell marl is found in several
Jakes in considerable quantity, and
should be of economic importance. Per-
haps the most extensive of these depos-
its is in Mink Lake, Wilberforce town-
ship, Renfrew Co. Other lakes holding
marl were found in YVestmeath, and
Ross. . ." (215)

"From a deposit on the twelfth lot of

concession A. Coulon^e Lake Front,
township of Westmeatb . . The deposit i-

about one bundled and thirty-five yards
in length and some seventy-four yards
in width. It consists of two distinct

continuous layers—an upper dark-col-

ored layer, twenty-two inches thick, and
a lower light-colored layer, fourteen
inches thick.

"(a) The material of the upper layer,

in the air-dried condition, is earthy,
slightly coherent; color light gray. It

contains some shells, and also some root-
fibres. A partial analysis of this, by
Mr. F. G. Wait, «howed it to contain (af-

ter drying at 100 degrees C.—

1

T

(214. G.S.C., 1845-46, pp. 95-96.

T2lS) Ibid. 1895, p. 67 A.

scopic water 0.99 per cent
Lime, 52.31, which would corresp. •

93.41 per cent, carbonate of lkme: .

luble mineral matter, 0.88; orj

ter—consiating of vegetable fibre in ,i

state of decay, and j> r-

1

such as humus, humic acid, etc, an
sibly a little combined water
phosphoric acid, 0.04.

"(b) The material of the lower
in the air-dried condition, is earthy,

loosely coherent; color yellowish-white.

It contains some shells, but. no \i-ible

root fibres.

"An analysis by Mr. F. G. Wait -

ed it to contain: (After drying at 100 de-

grees C.—Hygroscopic water
per cent.)

Lime
Magnesia
Alumina " I -

Ferric oxide 0.09
Carbonic acid 41 IS

Sulphuric acid

Phosphoric acid

Silica, soluble «».0f»

Insoluble mineral matter 4 Oil

Organic matter, viz., vegetable

fibre in a state of decay and
products of its decay, such as

humus, humic acid, etc.. ami
possibly a little combined
water

L00 19

"Assuming the whole of the lin

be present in the form of carbonate, tri-

fling quantities of which are bo

present in other forms of combination,

the amount found would correspi
- per cent, carbonate of lime.

"The insoluble mineral matter was

found to consist of : (216)

Silica

Alumina and ferric oxide

Lime 0. 14

Magnesia "
Alkalies (?)

•

Russell

The distribution of limestones of the

Chazy formation and of the Trenton
group are briefly described in the fol-

lowing notes :

"On the line of the Ottawa and Corn-

wall railway, about half a mile south

of Embrun station, in a quarry of Black

River limestone holding an abundance
of fossils, the angle of dip is ten degrees

to the northeast, but this formation is

overlain by the Trenton limestone a

short distance east of Embrun villaj

the northeast of this point." (217^

_
•

[2 r Ibid. Sum. Rep., 1SW. p. 130.
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" The "lower part of the Trenton does
not appear to display any corresponding
escarpments succeeding these. But about
live miles and a half from the Ottawa,
on the south side of the anticlinal, an
escarpment of the upper part of the for-

mation, varying from thirty to ninety
feet, crosses the road between the
eighth and ninth ranges of Cumber-
land, on the seventh lot. This is trace-

able in a pretty straight line for be-

tween seven and eight miles, to the line

between Cumberland and Clarence, on the
thirteenth lot, upwards of six miles from
the Ottawa. Here it makes a sudden
turn to the southward, and has been
traced in this direction for about a
mile. From 200 to 400 yards southward
from the edge of this escarpment, the
black shale of the Utica formation can
be traced the whole way, presenting a
very small dip to the southward until
coming to the turn. A mile eastward of
the turn a lower escarpment occurs,with
another still lower, a mile beyond; both
run northwestward for upwards of a
mile, and present a small dip to the
southward of west, indicating the crown
<»f the anticlinal arch. T». thickness in
the three escarpments would probably
be about a hundred and fifty feet.

" A great swamp extends nearly across
Cumberland on the crown of the anti-
clinal, but on the north side of the anti-
clinal, limestones, which correspond with
those of the uppermost of the escarp-
ments, form a point on the third lot of
the sixth range of Cumberland, about
three miles and a half from the Ottawa.
They present a considerable area of bare
rocks, and upwards of a mile to the
eastward are divided by a point of black
shale. The limestones on the south side
of the shale soon become covered up, in
their progress eastward; but those on
the north present an escarpment of about
forty feet, facing the north, which is

traceable for a couple of miles to the road
from the Ottawa to Dunning's mills,
where the road runs through the fourth
range of Cumberland. On this road the
escarpment is on the second lot; the
outcrop of the black shales is about 650
yards southward from it on the third,
where they form part of the smallest
of the three patches of the Utica for-
mation already mentioned, this small-
est one being separated from the largest
by the limestones on the Clarence and
Cumberland anticlinal.

"Between the black shales and the
Ottawa, the road which has been men-
tioned runs very nearly at right angles
across the measures, and the breadth
on it of the Trenton formation, with
the Birdseye and Black River, is just
about 5,000 yards. The dip, which is

from the Ottawa, does not on the av-
erage exceed one and a half or two de-
grees, while there is a difference iD Wei

of about a hundred feet between the
summit and the base. The total vol-

ume of the series would thus be between
650 and 700 feet, which accords very
well with the supposed thickness both at
Montreal and Ottawa.
"About two miles southward from Mc-

Caul's wharf in Clarence, the Chazy pre-

sents an escarpment of fifty feet, the
base of which is occupied by the
sandstone of the formation, and a short
distance from this step there rises up
another, the height of which is

about a hundred feet. The lower
part of it is occupied by the Birdseye
and Black River formation, and the up-
per by a portion of the Trenton. This
escarpment is on the southwest side of

the Buckingham and Clarence anticlinal,

and is well marked' for at least two
miles to the southeast. It is not yet as-

certained how far the Birdseye and Black
River formation is carried in this di-

rection before meeting the dislocation
which is connected with this anticlinal;

but however far it may be, this for-

mation is thrown northward again, be-

yond MoCauPs mills, by the fault, the
rock at the mills being Trenton.

" Freed from the effects of this fault,

the same series presents itself in anoth-
er escarpment, which, from a position
about a mile west of McCaul's mills,

runs in a nearly straight line to the
tenth lot of the fifth range of Planta-
genet, the distance being about eleven
miles, and the bearing about five or
six degrees south of west." (218)

"At the High falls on the South Petite
Nation, in the twelfth lot of the sixth
range of Cambridge, the river runs
northward on the face of a single bed
of Trenton limestone for about 300
yards, descending about 20 feet. The po-
sition and dip of this rock make it prob-
able that it is on the north side of the
main Rigaud anticlinal. The want of
exposures in the stream for a consider-

able distance below the High falls ren-

ders it uncertain where the axis of the
Templeton and Gloucester, and that of

the Buckingham and Cumberland anti-

clinal would strike the stream." (219)

"Westward of the High Falls, at
Cook's Mills, on the Castor, in the eighth
lot of the ninth range of Russell, which
would be in the strike of the strata at
the High Falls, already alluded to, there

is a section of about five feet, consisting
of dark blue limestone alternating with
black shale. Several of the shale
beds are very fossiliferous.

On the south bank of the Castor, in

the next range to the west, thick

beds of dark blue limestone dip

N". 40 degrees W. 32 degrees ; and
further west, at Louck's mills, on the

(218) G.S.C., 1863, pp. 168-170.

<"219) Ibid, p. 170, 171.
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eleventh lot of the fourth range, the

dip, which, on the south side of the

:;4 degrees W., at an in-

clination varying, in the distance of

a hundred yards, from sixty to five

degrees, is on the north sid.

degrees W. 17 degrees. While

the north bank is occupied by

thick bluish beds of granular lime-

stone, the section on the south
- ending order :

Ft. In.

Black shale 3 6

Bluish-black limestone ... 1 10

Black bituminous limestone 3

Black shale 4

Bluish black limestone .... 1 6

Dark bluish-grey - 4

"These exposures stor, which
are in a nearly straight line from the High
Falls, and iii the direct continued bear-

ing of the Kigaud and Fitzroy anticlinal,

are shown by the irregularity of the
dips to be probably affected by it. Two
ot them no doubt belong to the Trenton
formation; but it is uncertain whether
that at Louck's mill is to be placed im-

mediately beneath the Trenton or at its

summit. The thickness of the black shale

ited with the limestone, and the
fact that superior black shales occur not
far to the north of the anticlinal, would
seem to countenance the latter supposi-
tion, but at the same time the supposed
position of the Chazy is not far removed
to the west. To perplex the question
still farther, a dislocation seems to be
connected with the anticlinal near the
spot, and it is not certain on which side

of the black limestone it raav run."

Simcoe

Limestones belonging to the Trenton
group, and to the Clinton and Niagara
formations, together with calcareous
tufa and marls, are found in this coun-
ty. Excellent building stone is found
and likewise material suitable for the
manufacture of lime and for furnace
flux.

Silurian Limestones

'Westward from Hog Bay, the whole
ot the peninsula of Penetanguishene ap-
pears to be enveloped in drift, but on
an island in Georgian Bay beyond it.

called the Giant's Tomb, the ba=e of

this series of limestone is met with,
renting on the Laurentian gneiss, which
occupies the northeastern half of the
island. The upper members of the

series are on the southeast side of

(220) G.S.C., 1S63. pp. 173-4.

mpose the

litfclo islands called the Hen and Chick-

ens, and may be observed about eight

vest of the Nbttawasaga River, at
McGlashan'e mills, as well as at Huron-
tario, in the township of Not1
and at the contiguous coiners of Nbtta-
waaaga ami i ollingwood, where thej

seen to pass under the black si

of the Qtica formation. The trans-

breadth of the series is

thus about thirty miles. and
the thickness, supposing the dip to

ithwestward at the rate of thirty

feet in tti» mile, would be 900 feet:

but it is not unlikely that the strata

may be affected by very gentle un-

dulations, and it would therefore be

scarcely safe to state the amount at

more than about 750 feet." (221)

ie upper portion of the Trenton
limestone becomes interetratified with
tJiin layers of bl \hich form
a transition to the black pyroschists of

the Utica formation. Similar black

bituminous shales are int<

a little higher up in the series among
the grey and green shales and sand-

stones which constitute the Hudson
River formation. These black shales
in Canada, are highly calcareous, and
often pass into impure limestone*. :)i

two specimens of this kind from Col
lingwood. one gave to the dil

ute acids fifty-three. and an
other fifty-eight, per cent, of carbonaU
of lime, with a little magnesia and
oxyd of iron. The insoluble snuff

brown argillaceous residue from th<

former, when ignited in a closed v-s

sel, gave off 12.6 per cent, of volatile

combustiole matter, leaving a coal

black carbonaceous residue, which
when calcined in the open air, lost 8.4

per cent, additional, and became ash
grey. The insoluble residue from fch*

ad specimen was digested for son^
time with heated benzole, which took
up from it about one per cent, of a

solid brown bituminous matter. It

then no longer gave the odor of bitum
en when heated, but a smell like that

of burning lignite. The mattei
which had thus been treated with ben
zole, still gave by ignition. 11.8 pe»

cent of volatile and inflammable mat
ters. It was not attacked by a boiling

solution of caustic soda. Portions oi

this shale, when distilled in close ve*

sels. give from four to five per cent, ol

oily and tarry matter, besides com
bustible gases and water.'' (222]

"Deposits of calcareous tufa occur h
many places along the base oi tht

(221) G.S.C.. 1863. p. 193.

(222) Ibid. pp. 621-62-J.
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Niagara formation in the counties of

Grey and Simcoe. Ihe most consider-

able known is on the banks of the

Beaver River, in Euphrasia and Ar-

temisia, which probably covers 1,000

acres. An area of about 300 acres of

tufa, with an average thickness of five

feet, occurs in a similar geological posi-

tion at the falls of the Noisy River in

Nottawasaga." (223)

Quarries

The composition of samples collected

by myself is shown in the following

table. " Some very thick bedded rock

occurs in the ravine near Singhampton.

Two quarries were visited at Colling-

wood. The stone in that of the Cramp
Steel Company is lithographic in char-

acter, and the quarry has a face of

a-bout 4 feet. Similar rock is seen in

a quarry in the town. The formation

here belongs to the Trenton group and
lies little above the water level. A

Sample 1 was taken from the face of

the Cramp quarry, Collingwood; 2 rep-

resents the loose pieces of stone in the

same quarry; 3 is a general sample
from Merchant's quarry in the town of

Collingwood; 4 represents the rock at
J. Gosset's lime kiln, near Duntroon.

The following results of analyses of

the rock from the quarry of the Can-
ada Iron Furnace Company of Mid-
land have been kindly furnished ty
Mr. W Dixon Craig, chemist to tltc

company. The quarry is on lots 19

and 20 in the fifth concession of the
township of Tay. The formation is

Black River. The quarry is situated
on the shore of the bay. and the stone

is carried to the furnace by scow, and
is used aa a flux in the smelting of

iron ore. Some of the rock is fine grain-

ed and lithographic in character, like

that in the township of Marmora and
other localities farther east. The quar-

'v ha* a diameter of about 100 yards
.m-1 a face 12 or 15 feet in height.

—
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from this place as far as Canmmore
post-office, and continue on in this di-

rection." (22

"The Trenton is also well exposed
near Mr. Henry Onderdonk's, a short

distance to the northwest of Aultsville.

It also appears about Crysler in the

township of Finch, Stormont county.

and thence eastward towards Moose
Creek.
"Near South Finch, the bed of the

Payne River consists of Trenton lime-

stone, and there are also tine ex-

posures about South Finch, Lodi and
other points in the vicinity." [226]

"On the north shore of the St. Law-
rence, at a small point opposite the

northeast corner of Barnhart Island,

there is a line exposure of greenisli

and black Chazy shales. They are very
concretionary and nodular in places,

but no fossils were observed. The dip

is N, 10 degrees W. 2 degrees.

Inese shales are exceedingly thin and
&plintery and are easilv crushed in the

land."

lake limestones arc the only sediments
with, and on the southern and

north-eastern en silicious

red and white sau ioh become
local

h

. take the place of the
limestone under the trap. These sand-
stones lie directly upon the Archaean
gneiss, ami l>e littoral beds,
which mark the shore limit, in this di-

rection, of the basin in the deeper part
of which the limestones were deposited.
.... Some of th<

etc., about the lake would afford good
building stone." - -

"On the southern point of the Inner
Barn. in Wabinosh Bay, 1 discovered near
the water's edge a section of about ten
feet of mottled, green and purple,

arenaceous limestone, dipping easterly
at an angle of 1 [Trees. Beds
of a purer limestone, bavin- a gray and
greenish color, mottled with purplo
patches, are interstratified with the
others, and fragments derived from them
are strewn in abundance upon the beach,
and may prove of value for burning into
lime."

Thunder Bay District

Very little has been done in the
limestone industry in this district.

Lime, cement and other products are
shipped into the district by water at a
low cost for freight. Attempts have
been made at various times, as the fol-

lowing notes show, to work some of

the limestones for decorative purposes.

The marl deposits, such as those
which are found in some of the small
lakes along the line of the Port Arthur,
Duluth &. Western Railway, are likely

to be of economic value in the future,

other forms of limestone being com-
paratively scarce.

The calcite vein-material which oc-

curs in considerable abundance in some
oi the deposits in tne silver-bearing

areas may also be utilized in metallur-
gical work.

Lake Nipigon

''Xowhere about the lake [Nipig
are the sedimentary rocks of the the

Nipigon series seen in any great vol-

ume. The mass of the strata exposed
about the shores, and forming high bor-

dering hills, is trap, with on'.y here and
there a thickness of from six to fifteen

feet of limestone or sandstone on :

ing it at about the water level. On the

southern and south-western sides

(225) G.S.C.. 1S96. p.

(22® Ibid. p. «?. A.

(227) Ibid, p 62 A.

62 A

Albany River.

"All the way from Martin's Falls to
the forks, the Albany is flanked by steep
banks, either immediately overlooking
the water, or rising at a short di-

-

back from it. In descending the river

their general height increases gradually
from forty to about ninety
feet, and they also become more
regular and continuous in ap-

proaching the forks. They are at firs'

composed entirely of drab-colored boul-

der clay, capped with sand, but, after

reaching the Palaeozoic rocks these depo-
sits are by degrees replaced in the lower
part of the banks, by drab and choco-
late-colored marls, and shales, the upper
part being usually composed of the
boulder clay, overlaid by sand. The bed
and shores of the river'consist of either
smooth, flat-lying rock, or small rounded
boulders, packed closely together, and
all brought by the drifting ice to a uni-

form surface, so that they bear a -

resemblance to a well-laid pavement.
'"Gneiss, with the usual east and west

strike, was the only rock seen in situ

from Martin's falls to the most northern
point of the great bend: but, immediate-
ly on passing this, yellowish limestone
strata make their appearance in the bed
of the river. Similar limestones and
others of a gray color, are seen in tlm

bed and banks of the river, here and
there, to within about twenty miles of

the Fork«, where they become replaced

1^04. pp. 50, 51 A.

Ibid. 18T1-1872, p. 104.



112 Bureau of Mines No. 5: Part II

by the overlying drab and chocolate-

colored marls and shales. The inclina-

tion of the strata towards the sea is

greater than that of the bed of the

liver, so that the line of division be-

tween the chocolate-colored and the un-

derlying drab marls and shales becomes
gradually lower and lower in the banks,

and at length sinks beneath the river

bed. Layers of the two colors are in-

t erst ratified with each other for a cer-

tain thickness at the junction, so that

for some miles the banks have a banded
appearance. •tcrval a small

quantity of soft, thin-bedded gray sand-

stone occurs. The few fossils found in

these rocks appear to indicate an equi-

valent of the Niagara formation" (230).

"In the Report of the Survey for 1S71-

72 Professor Bell mentions (p. 106) an
'indurated, pink-colored calcareous marl'

wmcJi occurs in horizontal beds on the

Pikitigouching River. A specimen which

he requested me to analyze was collected

bv his assistant, Mr. Lount. It contain-

ed:

Silica 39.87

Alumim. and ferric oxide 9.34

Lime 22 . 10

.Magnesia 6.2-1

Carbonic acid 23.40

101.25

"The residue left after treatment with
hydrochloric acid amounted to 42.84 per

cent, of the rock" (231)

"The Black Bay Mine & Quarry Com-
pany has its principal office in Chicago

and its western office at Duluth. It has

been organized to acquire and work a
location of jasper and dolomitic lime-

stone in the township of Doriom near

the north shore of Black bay. The prop-

erty was not secured until late in 1891,

and only specimen blocks have been
taken out. Both kinds of stone are beau-

tiful in color, and take a fine polish, but
the specimens seen are more or less

flaw-ed, owing no doubt to the influence

of the weather on rock so near the sur-

face. The following account of the quar-

ry has been furnished by A. M. Stearns

of Duluth, manager of the company:
'The company's lands as patented by

the Crown are described as the west half

of lot 3, concession' 4 of Dorion, contain-

ing 146y2 acres.

'The property lies about one and one-

tenth mile from navigable water in

Black bay, upon the Canadian Pacific

Railway. The outcropping of quarry

stone occurs about a quarter of a mile

west of the railway, on a gradually-as-

cending slope, at about 100 feet altitude,

f2.301 G.S.C., 1871-72. pp. 111-1°

(231) Ibid, 1874-75, p. 312.

and lying between immense granite hills

on the northerly and southerly sides.

"It lias been noted and commented
upon by explorers as a peculiar forma-
tion, out it was left to our company to

demonstrate that it is a very large and
valuable bed of jasper, underlaid with
a stone so like mahogany when polished

that we offer it to the trade as mahog-
any stone. The jasper lies at and near
the surface, is from three to five feet in

1 iiit kness, and can be quarried in blocks

about three feet wide by five to seven
feet long.

"The mahogany stone upon which the

jasper rests occurs first in thin beds,

which soon thicken to an apparently un-

stratified ledge, and may be quarried in

even larger sizes than the jasper.

'Though harder than marble, the jas-

per saws readily, and can be satisfac-

torily reduced with hammer and chisel,

taking a polish equal to plate glass.

Tf one-third of these measurements
be allowed for dressing we shall have net

aimensions remaining without flaw suit-

able for wainscoting, tables, manteis,

sideboards and sizes suitable for turned
columns and carved pedestals in fine ar-

chitectural work.
'The whole formation dips slightly to

the northwest, and judging from the

number and uniformly sloping surfaces

of the several exposures and the slight

stripping between them, as far as tests

have been made, must cover an area or

,'\ least forty acres.

'The color and the polishing qualities

of stone taken from this location will

readily commend it to public favor, and
should it, as may reasonably be assum-

ed, prove to be free from flaws when a

greater depth from the surface is reach-

ed, it ought to find a ready mar-

ket.'" (232)

Victoria

There is a considerable variety of lime-

stones in this county. They consist of

the ordinary stratified rock of Cambro-
Silurian age, crystalline limestones or

marbles, which belong to the Lauren-

tian system, and marls of recent age.

Many of the outcrops of these rocks are

well " situated for shipping. A sketch

of the distribution of the Silurian strata

is given below, together with a series

of analyses of samples of these rocks

from the neighborhood of Coboconk and
Burnt River P.O. These analyses show
the general character of this group of

rocks throughout the county.

"It [the Trenton escarpment] crosses

Buckthorn Lake at the strait, about

two miles and a half above Buckthorn
Falls, and then, again separating into

(232) B.M., Vol. I., p. 100.
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two parts, the main one strike? nearly
_iit by Sandy and Pigeon Lakes to

the head of Balsam Lake, the inferior

:>ment keeping about a couple of

miles to the north-
•' In the continuation of this course

westward [from Burleigh falls], the
cherty beds [of limestone] with their

characteristic corals, are displayed at

the top of the cliffs, which rise over
the exit of Buckthorn Lake. They are
seen too on Pigeon Lake, and at the Bob-
eaygewan Rapids, near the foot of Stur-
geon Lake. On the north part of Balsam
Lake, in a great bay on the west side,

they occur on the land of Mr. Step-

henson in block E of Bexley, where
they incline at a very small angle south-
ward. . . .

"The base of the inferior escarpment
is seen at the foot of Mud Turtle Lake,
near where the continuation of the line

• -n the eighth and ninth

ranges of Somerville would cro«?

it. about three miles north
from the northeast bay of Balsam
Lake. The base consists of pale drab
limestone of fine texture, in very regu-

lar layers of from three to six inches,

without fossils, and over it an e«earp-

menl - - south to the
height of forty or fifty feet. The up-

per beds are massive and foesiliferoua,

but the fossils are very obscure.
Among the fossils a small Lep-
taena was observed to be very abundant,
and another bivalve was occasionally
found with encrinites and fucoids. but
the specimens are too ill defined to be

identified.

"At the rapids at the outlet of

Balsam Lake there are flat sur-

of limestone exposed just

over the edge of the water, with
bhering in relief. ... At

Fenelon Falls, near the exit of Camer-
on's Lake, where there is a section of

about twenty feet in the gorge of the
river below the cascade, the following
Trenton species occur : . . . .

"On Sturgeon Lake, opposite the
mouth of Scugog River, where the
strata are of greenish calcareous shale.

with very thin beds of limi

Is in greatest abundance are
"At the village of Lindsay on the 8 I

gog River, in Op- small ex-

posure of blue limestone in beds « I

or seven inch*--;, interst ratified with
blue ealcareo-argr

;:idance of f -

In the township of Somerville escarp-

ments of limestone of Black River age
surround a somewhat semicircular area
lying to the westward of the railway at

Burnt River station. The ledges 'rise

to a height of 40 or 50 feet. Britnell's

quarry lies about three-quarters of a

mile "south of the station, alongside of

and to the west of the railway I

In ascending order the layers of lime-

stone in this quarry are as follows : 5

beds .2. inches in thickness;

followed by bed of shale and transition

sandstone 12 inches; 4 feet made up of

thin beds, followed by three beds of lith-

phic character of 2 feet 9 inches, 6

inches, and 1 foot 4 inches in thic-:

then there are 4 layers of 7, 9. 12, and
8 inches respectively; the top layer has

a thickness of 2 feet. The beds have
a slight dip to the southwest. 'The

stone makes a good building material,

and the refuse, after being passed

through a No. 3 Gates crusher, is used

road metal, and for concrete work
in Toronto.

re is an important lime in!

boconk, where the two kilns in use

have a combined capacity of 135 tons

(70 lbs. to a bushel), a week. The rock
burned here is similar to that in the
escarpment at Burnt river. The nine

upper beds in the quarry u*ed for lime
have an aggregate thickness
20 feet; under these beds are layers

which are said to be unsuited for lime-

burnine but make good building stone.

They have thicknesses of 14. 2. 4 and 9

inches respectively. They are tine-grain-

ed and lithographic in character. The
soft wood used in the kilns costs from
$1.50 to $1.75 a cord. Coboconk lime

is used in the production of acetate of

lime, at the Longford charcoal plant.

The results of several analyses of the

rock from Coboconk and Burnt river are

given in the following table :

ANALYSES « >F LIMES - M COB \K AND BURNT RIVE]

—



114 Bureau of Mines No. 5: Part II

1.—General sample of rock used for

lime burning at the Coboconk kilns. 2.

—

Lower layer of limestone in the quarry
at the Coboconk kilns. 1 was told that
this layer was considered unsuited for

lime burning. There is no reason for

this, as the composition of the rock is

shown by analysis to be almost identi-

cally the same as sample 1. A general
sample taken from the outcrops just east

of Coboconk has the composition shown
in column 3. Samples 4, 5, 6. 7 and 8

were taken from Britnell's quarry, Burnt
Riyer. 4.—Top layer, 2 feet. 5.—4 feet

10 inches, of the upper part of the face

of the quarry, 6-3-feet bed, just be-

low top layer. 7.—4 feet, immediately

above silicious layers. 8.—The two sili-

cicMis beds at t|he bottom of the quarry.
9.—Lower layers of cliff, lot 11, conces-

sion 8 of Somerville township. 10.

—

Upper 15 feet of the same cliff, facing

'south. 11.—Upper 15 feet of hill on 7th

line. 12.—Lower layer, side line, lot 14,

concession 6 of Somerville. 13.—Lower
feet on hill. 7th line Somerville. 14.—

Second 15 feet, about half way up hill,

7th side line. 15.—Crystalline limestone
from marble quarry, near river, said to

have been opened by Judge Dean.
It will be seen from the table that

the upper parts of the. limestone ledges

ami cliffs in the vicinity of Burnt River
P.O. are similar in composition to those

of Coboconk. Considering that samples
10. 11, 12, 13, 14, represent surface speci-

mens, and hence wTould be ex-

pected to run higher in silica and lower
in lime than if they were taken from
rock freshly broken in a quarry, their

agreement with 1, 2 and 3 is very close.

Sa Di pies 4, 5, 6, 7, 8 and 9 represent
beds of rock which lie at a lower level

than those just mentioned. This ac-

counts for their higher average percent-
age of magnesia, and the comparatively
high percentage of silica in 7 and 8. The
last mentioned sample. 8, is a sandy
limestone, and apparently represents a
transition from the overlying limestones
to underlying sandstones or conglomer-
ate- which are usually found at the base
of the series in this region.

The last sample, 15, eonsidtring that
it Lb crystalline limestone, is compara-
tively pure.

There is a small quarry on lot 8 in

the eleventh concession of Somerville.

some distance northeast of the station,

and near Burnt River. This quarry is

in crystalline limestone. It -was opened
years ago in an endeavor to use the
limestone as a marble. An analysis of

a simple, 15, from this quarry is given
in the table.

Dolomite from Coboconk, township of

Bexley. "This stone has a light green-

ish-grey color, is very fine crystalline,

anl has a close and uniform texture.

'"Agreeably with the results of an
analysis, conducted by Mr. F. D.
Adams, it contains—after drying at
100 degrees C: (235)
Carbonate of lime 50.745

Carbonate of magnesia 35.532
Insoluble matter 9.960

913.237

Marl

"Location at Manilla, Victoria coun-
ty, Ont. An analysis of this marl runs
as follows : (236)

Per cent.

Moisture 0.20

Organic matter 1.61
( "lay and sand 0.50

Lime (CaO) 53.27

Magnesia (MgO) 0.77

iron and alumina ( Fe.,< ).. and
A]2Os )

..' 59
Alkalies trace

Carbonic acid (CO.,) 42.60
Phosphoric acid (Pa 5 ) 0.28
Soluble silica (Si02 ) 0.12

99.94"

Waterloo

The characteristics and relationships

of the limestone formations in Water-
loo county are described in the sub-
joined extracts from various Reports of

the Geological Survey :

"The fall from the base of the

[Guelph] formation, at Guelph, on the
Speed, to the bed of the Grand River,
at Breslau, as deduced from the levels

on the Grand Trunk Railway is eighty-

two feet. The distance across

the strike of the measures, be-

tween Guelph and Breslau, is about nine

miles, so that if the dip of the
strata be taken at twenty
feet in a mile, which is perhaps near
the truth, the base of the formation
would be one hundred feet beneath the

bed of the Grand River. The rocks of

the Guelph formation are not seen at

Breslau; but at points both to the

north and to the south, which would
include this place in their strike,

strata are met with at a level of

about sixty feet above the Grand
River. This would give for the Guelph

[formation] dolomites, about 160 feet;

which we may assume as the approxi-

mate thickness of the formation.

"The strata of this formation ap-

pear, so far as examined, to be mag-
nesian limestone, having the composl-

(235) G.S.C.. 1882-84, p. 2 MM.
(236) Cat. Ont. Min. Exhibit, Buffalo.

P. 81.

Ssl M.
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linn of true dolomites, and are fre-

quently made up of brilliant crystalline

strongly coherent grains. The rock i-

wry often porous, and has small drusy
cavities besides which are those form-

ing the moulds of fossils. In many
- the shell appears to have been

simply enveloped in the rock; and hav-

ing been afterwards removed by solu-

tion, it has left a corresponding cav-

ky. At other times, the interior ot

shell was also filled with the dolo-

mite, so that the mould corresponds
-only to the thickness of the shell;

the markings of both the interior and
-exterior of which are thus preserved.
More rarely, the cavities have been
subsequently filled up with caLcareous
matter; so that the substance of the
shell appears to have been either re-

placed or preserved.

"The moai southern exposure of the
summit of the formation, on the Grand
river, occurs just above Middleton
bridge, on the twenty-first or
twenty -second lot of the sixth

range of Dumfries. The rock is a
pair drab. Similar beds with others

of a pafle buff color, continue up to

the north end of the fourteenth lol of the
sixth range of Dumfries, with a very
gentle dip to the southwest; the dis-

tance across the measure being prob-
ably two miles. . . The rocks of the
Guelph formation are again met wi h,

farther up the Grand River, in the
\ icinity of Gait.

"The highest strata here a pp. Mr to be
the same as those above Middleton
bridge. The exposures are -';ie!ly on
the right bank of the river, but oc-

asionally on both banks, and they ex-

tend for some distance, both beiow
the town and above it, where quarries
are wrought in the rock. The greatest
vertical section in any of these is

thirty-four feet: but exposures of
both higher and lower strata would
make the whole thickness upwards of

*ixty feet. At the top of the formation,
in this neighborhood there are about
eighteen feet of hard, thin-bedded
bluish dolomite, beneath which are thir-

teen feet of pale buff or white dolo-
mite; succeeded by twenty feet of yel-

lowish-white and greyish-white crystal-

line thiek-bedded dolomite, in overlap-

ping lenticular masses. The whole
mass holds fossils, but these in the im-

mediate vicinity of Gait are most
abundant in the twenty feet of pal?
buff thin-bedded dolomite in the middle
-of the section. . . .

'"The exposures continue all the way
to Preston, which is still higher up on
the river. Here the banks exhibit a
section of from fifteen to twenty

feet of coralline, magnesias lime-

stone, probably equivalent to

the thin bedded pale buff dolo-

mite of Gait, but not «u fossilifer-

ous. Exposures continue up the Speed;
iuid at llespeler strata occur that are
lower in the series than those at Gait;
their Btratigraphical place Ihuul' prob-
ably near the middle of the formation.
A cutting at Hespeler. on the Great
Western Railway, exhibits fifteen or
twenty feet of paie greyish white strata.

which are not so massive as Borne of

those at Gait, but more fossiliferous. . .

Both at Gait and Hespeler, quarries are
worked in these magnesian lime-

stones which yield exceUent build-

ing stones, easily dressed and prob-
ably durable. Some of the beds a:o
burned for lime, which is often rather
dark in color, but makes a strong mor--
tar." (237)
" Exposures of strata belonging to the

Onondaga formation, are met with at
ral places on the Grand river, for

a distance of about 15 miles; from Uoon,
six miles above Gait, to about 2 miles
below Glen Morris. Between Gait and
Preston, on the west aide of the river,
"ii a lot adjoining one where the Guelph
formation is exposed, there are seen
about 5 feet of brownish shale, inter-
stratified with thin beds of dolomite; in

one of which is found an obscure bivalve
shell. Similar strata are said to occur
2 miles below Glen Morris; beyond
which the rocks of the formation are
concealed beneath a great thickness of

drift." (238)
At the present time the only large

limekilns in this county in continuous
operation are at Gait and Hespeler. At
the former place there are two draw
kilns and at the latter, one, the lime
produced at each being white. The
same limestone is used locally for rub-

ble and road-metal.

Marl

"From Paris towards Ayr the

rough morainic deposits gradually

give place to gravel beds, whilo

from Ayr to Gait sand and
gravel alternate with clay. Throughout
this region are numerous marl beds,

many of which will doubtless prove valu-

able for the manufacture of cement. A
cursory inspection was given to a few
of these deposits as follows :

•The farm of Walter J. Reid, lot 31

in the tenth concession of North Dura
fries, shows about twelve acres of marl
and four acres of lake. Clay is seen
on the south side of the lake, but fine

-and is the predominating superficial de-

posit.

(237) G.S.C., 1863. pp. 337-340.

(238) Ibid, pp. 350-1.
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" The farm of Mrs. McCrone, lot 29 in

the eighth concession of North Dumfries,
contains ten acres of lake and ten acres

of low land covered by marl. Close to

the shore, bottom could not be obtained

in a continuous mas? of marl with a 16-

foot pole. The lake is very deep, but

notwithstanding this objection a very
large quantity of accessible marl doubt-

less exists here. Another lake lies to

the south and west; about thirty acres

of low lying land intervenes- I have
no doubt that this tract is largely com-
posed of marl. Clay does not appear to

be plentiful in this vicinity, light land

with many stones being the prevailing

soil.

"A small lake of three acres with
marl is seen* to the northwest of this

point on the farm of Mr. Taylor, while
southward, on the property of .Robert

Easton. there is an excellent deposit in

and surrounding a lake of ten acres

bounded by low land, said to show
plenty of clay.

"A glance at the township plans of

this vicinitv will impress on the reader
the large number of small spring-fed

lakes in this region: while it was im-
possible to visit more than a few of

these, it is extremely likely that they
are of the same nature as those seen, in

which case we have here numerous sites

for the manufacture of that pro-

duct for which the demand is in-

creasine* with strides and bounds—

-

Portland cement." (239)

formation. On the Niagara River, the

Clinton is thus limited to a few feet, but
it gradually augments in thickness to

the northward.
"In the cutting of the Welland Canal

at Thorold, about seven miles to the

west, the Grey band is a white fine-

grained sandstone, somewhat irregularly

deposited: the beds thinning out, and
occasionally coming to wedge-shaped
terminations. When of sufficient thick-

ness, they afford excellent material for

the purposes of construction, and alto-

gether constitute a mass of about ten

feet. Immediately above this band the
Clinton appears, consisting of four feet

of bluish and greenish argillaceous shale,

presenting fucoids on the surfaces of

the beds; among which are fine examples
of Arthrophycus Harlani, especially near
to the underlying sandstone. The shales
here show no indication of the fossili-

ferous iron ore beds.
"At Mr. Goodenow's quarry, about a

mile and a half west from the village

of Thorold, and immediately above the
Grey band, which is there ten feet thick,

there occur the following Clinton

strata, in ascending order : (240)

Ft In.

Bluish-green argillaceous shale 4

Bluish-grey limestone, abound-
ing in iron pyrites for an
inch on the top 2 9

Bluish-drab argillaceous lime-

stone, yielding a hydraulic
cement 3 1

Welland

The Clinton, Niagara. Onondaga, Low-
er Helderberg and Corniferous lime-

stones, which occur in this county are

briefly described in the following notes.

There is much information available

concerning the underground geology of

the county, as numerous wells have been
drilled in search of gas.

There are important quarries in the
vicinity of Port Colborne and Sherk-
ston, in the Corniferous formation.where
lime is produced. Rock has lonsr been
worked at Thorold and elsewhere in the
production of natural cement. The Port
Colborne and Sherkston quarries pro-

duce rock which has been used as a fur-

nace flux and in the manufacture of cal-

cium carbide.

Clinton Formation

"In Canada for reasons whi?h
will be stated in describing the

Niagara formation. it is found
convenient to limit the Clinton to the
strata beneath the Pentamerus band,

and to include this band in the Niagara

(239) B.M., Vol. XII., p. 149-50.

9 10

P> iagara Formation

"The bluish-black shales which in the

state of New York afford a well-mark-

ed division between the Clinton and
Niagara formations, are available for

this purpose but for a short distance

in Canada. To the northward these

shales thin out and disappear; and it

is for the present very difficult to dis-

tinguish them in that direction. We
therefore propose to include in the

Niagara series, the two bands of lime-

stone which underlie the shales, and

which, in New York, constitute the up-

per part of the Clinton formation. So
far as they have been examined in

Canada, these two limestone bands

contain no Clinton fossils, but such as

pass upwards into the Niagara; and

the upper band here possesses one or

two species, which, in New York, are

considered to belong to the latter

group only. There would thus appear,

at present, to be no pabseontological

reason why these limestones may not

be considered the base of the Ni-

agara formation; while geographically

(240) G.S.C., 1863, pp. 312-3.
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they present a very marked feature for

a considerable distance, and afford a

convenient means of describing the dis-

tribution of the two formations.

"Including these limestone-, the Ni-

agara strata seen in the cutting of the

Welland Canal, near Thorold, in im-

mediate succession to the Clinton for-

mation, are as follows, in ascending
order:

"1. Bluish-grey magnesian limestone,

with partings of bluish calcareous shale.

Concent ri.' rings of discoloration are

observable around small cavities lined

with calespar, which occur generally at

the surface of vertical joints, cutting

the strata at right angles. The circles

are usually so large as to cross the

divisional planes of several beds. Pen-
tamerus oblongus and Stricklandia
canadensis occur in abundance; 10 feet.

-2. Grey coarse-grained sub-crystal-

line limestone, with disseminated iron

and copper pyrites; the bed abounds
with fossils, among which, on the can-

al, are Atrypa reticularis, Khynchonella
cuneata. and Athvris cvlindrica ; 1U

feet.

"in the upper five feet of this bed, iu

Mr. Goodenow"s quarry, a mile and a
half to the westward, there are frag-

ments of an undetermined species. .

"3. Bluish-black bituminous shale, with
thin bands of impure limestone, holding

trilobites and a few shells. Among the

trilobites. Dalmanites caudatus is fre-

quent. In some places, thin bands of

gypsum occur, giving a riband-like as-

pect to the shale. Small nodules of

gypsum are also sometimes met with,

as well as crystals of iron pyrites.

This shale constitutes the base of the
Niagara group of New York; 55 feet.

"4. Bluish-grey argillaceous limestone,
yielding excellent water cement, which
was much used in building the locks of

the Welland Canal; 8 feet.

"5. Dark bluish bituminous limestone,
in some places yielding material fitted

for purposes of construction, as at Mr.
Reefer's quarry at Thorold. The up-

per and under surfaces of adjacent beds
are often united by suture-like joints;

the parts interfiling being sometimes
two inches in depth, with vertical col-

umnar sides, usually glazed with a thin

pellicle of argillaceous matter. Crystals
of galena are frequently met with in

these beds, which contain many fossils;

8 feet.

"6. Light and dark grey magnesian
limestone, in beds varying from 6 to 10

feet in thickness, constituting a build-

ing stone of the best description. It is

a cemented mass of encrinites. with a
few additional fossils, and in some

parts holds geodee filled with snow-
white gypsun

ash bituminous limestone well

suited for punpoe - -ruction,

though inferior to the preceding mass.

It holds many fossils, principally corals;

Si, 124 feet.

"Thi- section represents all the beds

of the series which .on the

canal, up to the highest part of the

ridge, near Thorold; but it does not

reach the summit of the series by
probably ninety feet. Proceeding west-

ward, the volume of the black shales

diminishes, while that of the lime-

stones beneath them aug
(tee under Wentworth.)

Onondaga Formation

"Running parallel with
Lake Ontario, it [.the Onondaga forma-
tion] diminishes considerably to the
westward, until it crosses

River, and enters Canada, with a thick-

estimated at between SSUU

and 300 feet

"Commencing at the .Niagaia Kiver,the
upper b* series are seen neai

the village of Waterloo, and are trace-

able to the westward, from the eight li

lot of the seventh to the twenty-third

lot of the second range of Bertie, si

ing round towards the shore of Lake
Erie, behind Cape Abmo, through the

influence of an undulation, they are

again traceable, from the fifteenth lot of

the third range of Mumberstone to the

Welland Canal, on the twenty-sixth lot

of the second range of the same
township. Between this outcrop and
the Chippewa, the whole of the

country is covered by day. It is prob-

able however that the lowest beds

occur somewhere near to Chippewa
village, as the clay for a con-

siderable extent in that neighbor-

hood has a red color, such as
exi eoted from the liisintcgra-

tion of the red shales, which occur at

the base of the formation in New York.

The same red color also prevails on the

Welland Canal, in the vicinity of Port
Kobinson, though no red shales have yet

been seen in place, either there or for

upwards of a hundred miles beyond.

"The exposures of the Onondaj
mation in Canada, so far as yet exam-
ined, appear to belong chiefly to the up-

per portions, from the summit to a lit-

tle below the gypsum-bearing beds. These

portions consist of dolomites and soft

crumbling shales, which are greenish and
sometimes dark brown or bluish in color,

and are often dolomitic. The dolomites

are mostly of a yellowish-brown or drab
color, and" are i-i teds which ^e'dom ex-

ceed a foot in thickness. Th^y often ex-

f«41) G.S.C., 1883, pp. 322-23.
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hibit the vesicular or the lenticu'ar

cavities just described. Some beds of a
bluish dolomite are also met with, and
many of the strata, both al.ove and le-

low the gypsum, contai.i such a propor-
tion of clay as make tl em lit f »r hydrau-
lic cement." (242).

Lower Helderberg

"The Water-lime series [Lower Hel-
derberg], as thus denned, enters Canada
opposite to Buffalo, and can be traced
pretty continuously in a band varying
from twenty to forty-five feet in thick-

ness. This series has been found to
exhibit its characteristic fossils, in three
localities in Canada. One of these is

on the fifth lot of the tenth range of

Bertie, where the following ascending
section occurs : (243)

Ft. In.

Dark bluidh-grey shalv dolo-

mite 1

Light bluish-drab dolomite
(water-lime), in beds of

from one inch to one foot 3 6

Gray dolomite beds from one
to eight inches 10

Measures concealed in an es-

carpment, which rises from
the previous bed, but sup-

posed, from fragments by
Which they are covered, to
be of the same character as

before 6

20 6"

"Summing up the observations in the

region described so far, we find that tha
lowest rock exposure is the so-called

water-lime belonging to the Lower Hel-

derberg formation of the New York geo-
logists. It is mentioned in the Geology
cf Canada, 1863, page 354, as entering

Canada opposite Buffalo, and as beiug
exposed at various points, of which the
particulars may be found as above cited.

In the Report of the Bureau of Mines,

1902, page 34, Professor Coleman gives

an analysis of this rock; his results, *3
well as others prepared for this Report
and already mentioned in previous pages
are tabulated below:

"The reader should compare this list

with the analysis of the famous Rosen-
dale cement rock, quoted by Professor
Coleman in the Report above mentioned.
It will be seen that all these analyse*
agree quite closely except that of the
rock from Best's quarry, which shows an
unusually high percentage of alumina.
This rock seems not to attain a greater
thickness than 40 feet, and is overlaid
by

/
the Oriskany sandstone, which pre-

sents two varieties, as already mention-
ed, a hard quartzite-like example, and
a more friable sort composed of rounded
grains of quartz with some feldspar.

This rock is found just west of Port Col-

borne, where it forms a bed not over a
foot thick. The position here, which i*

distinctly between the Water-lime and
the Corniferous, is maintained, but with
increasing thickness, towards the north,
reaching south of Hagersville a maxi-
mum of about twenty feet. However, if

we have rightly interpreted the well at
Stratford, a thickness of 117 feet i*

attained at that point.'' (244)

Corniferous

"The formation enter* Canada from
New York, nearly opposite Buffalo, and
is traceable, in a narrow belt, along the

shore of Lake Erie, resting on the Oris-

kany sandstone; or where this is want-
ing on the Water-lime series. At Horn's
quarry in Bertie, two miles below Ridge-

way station, on the railway, there is a
section of nearly twenty-four feet,

and at various points on the
lake, or at a short distance inland,

sections of from ten to twenty
feet have been observed", as far as

Woodhouse and Middleton. In -many
parts it is quarried for building pur-

poses; while some portions abound in

chert, which forms beds of from one to

four inches, or exists in nodules like

flints in the limestone. Many of the

beds contain silicified organic remains.

These, in some localities, as in North
Cayuga, and at Port Colborne, are found
weathered out and loose, in great abund-
ance, at the surface of the ground. Some
of the beds are little more than an ag-

alumina
Magnesia and Silica. Water.

Iron Ox.

Carbonic
Acid.

Lot 28, Con. U.,Humberst«.iu- 25.02 16.81 ) .94

Best'sQuarry 20.09 14. tl 25.26

Quarries south of Hagersville 20. til 17.49 1.20

Springvale 31.58 IT. 79 5.18

0.06 39.13

0.55

12.32

1 .14

15.44 0.35 44.%
loss,

:5.*9 0.15 11. 7S

loss.

(242) G.S.C., 1863. pp. 349-'

(243) Ibid, pp. 353 4.

(244) B.M., Vol. XII., pp. 152-
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gregate of silicified organic remains, with
so little calcareous matter that tlie

whole mass coheres after the carbon-

ate of lime has been dissolved" out. The
Corniferous limestones, unlke the E

mass of the Middle and Upper Si-

lurian Btrata, in Western Canada [south-

western <m •

rvesce freely with
acid*, and are not dolomitic. Some of

tlit- beds are marked with epsomites
on the lake shore near Port Dover,where
these impressions occur between layers

of limestone and chert: the latter being
apparently the overlying bed. These
strata are often highly bituminous: pe-

troleum is found in many place-, tilling

the pores of the corals, and in one •

\ it y in a Pentamei as." 245

'• In working Mr. Horn's quarry,

which has already been mentioned,
on the thirteenth lot of the -

end range ot Bertie, the oil

is seen to impregnate particular beds,

which are in great part made up of the

remains of a species of Heliophylium.
These corals, in various attitudes, are ar-

ranged in bands varying in breadth from
three to six inches, and in their open
cellB petroleum is lodged. The interme-

diate parts of the rock, which contain
no oil, are composed of a mass of broken
organic remains, chiefly encrinites, while

in the coral-bearing beds these commin-
uted crinoids serve as a paste to till up
the interstices among the corals."' [246J

"According to Mr. J. C. McRae, who
was good enough to serve as guide to

the region, the Corniferous limestone
near Port Colborne is not more than -3

or 30 feet thick, the water-lime lying be-

neath it, and as one may see in Wainfleet
township a thin sandstone, probably
Uriskany, overlies it. The latter rock is

a coarse-textured, pale, gray stone,

only a few inches or a foot thick where
we saw it, fitting into all the fissures of

the limestone below, as if the lower

rocks had weathered before the sands

were deposited.

"The Corniferous furnishes excellent

material for lime-burning, and Messrs.

Reeb & Sons have five large lime kilns

some distance west of Port Colborne,near

the shore of lake Erie. The limestone in

their quarry is ten to fifteen feet deep,

and the stone is unusually pure, con-

taining, it is said, only a trace of mag-
nesia. It is shipped to Hamilton as

flux for the iron smelter and also to the

carbide works. A large amount of lime

is burnt in the kilns by a continuous

process, natural gas being used as

fuel" (247)

(245) G.S.C., 1863, pp. 364 8.

(246) Ibid. p. 373.

(247) B.M., Vol. XT., p. J3.

Limestone from the quarry ii

Corniferous formation at Sherkston is

Bhipped in large quantities to the iron

and steel plant« at Buffalo. Lime is

also produced" at the quarry, natural gas

f the kilns.

l'rown's Quarry

"i'liis quarry is in the township of

Stamford, on the line between that town-
ship and Thorold, an<i : llv,

acres. It was opened about forty years
ago by Messrs. Brown & Zimmerman to

procure stone for the old canal, and w.is

worked again in 1S74 by Belden & Co,
during the construction of the new •

"The land is the property of Mr. Jamea
Brown, but the three quarries upon it

are worked under lease by Messrs. Wal-
ker Bros, of Merritton; they have been
opened to a depth of eighteen feet.

*' J here are two bands of limestone, the
upper of yellowish-gray and the lower
of gray color. Under the gray is a bed

of blue limestone, which however cannot
be worked for want of drainage. Stona
from the upper band is used for curb-

ing, street crossing, flagstones and bridge
works, and from the lower for monu-
ment bases and window sills.

"The firm have a mill at Merritton,
which runs a gang of ten saws, where
stone is cut for window sills, nagging,

street curbing, etc. Four quarrymen
and three stone-cutters are employed at

the quanies.

The Mountain Quarry

"The Mountain quarry is on parts of

lots 4 and 5 in the township of Thorold,

on the town line between Stamford and
Thorold, and consists of 28% acre-. It

is owned by Mr. William K. Cartmell,

and has been worked by him since

a large quantity of stone having been
taken out.

"About twelve feet of clay covers the

limestone here, which has been stripped

from an area of three or four acres.

"The quarry has been worked to a
depth of twenty-two feet, yielding two
qualities of stone. The upper bed, which

is nine to ten feet in thickness.is of dark
blue color and poor quality, the courses

ranging in thickness from two feet at

the top to six or eight inches at the

bottom of the bed; the stone i; used
chiefly for backing work.

"The lower bed is twelve feet in

thickness, and is of light gray color. It

is a fine-grained stone, and is used for

base9 of monument* and building pur-

poses" (248).

(245) B.M.. Vol. I . ; 9%
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Wellington

Limestones of the Clinton, Niagara,

Guelph and Onondaga formations are

found in this county. The quarry and
lime industries are important.

Niagara Formation

" It is probable that the -whole forma-
tion [Niagara] is carried westward, in a

narrow spur, on the axis of a small

anticlinal. The effects of this are visible

in the neighborhood of Rockwood, on the
Eramosa, a branch of the Speed, in the

fourth lot of the fourth range of Eramo-
sa, where there is a considerable display

of the upper part of the formation. On
the one side of the undulation, the stra-

ta incline nearly -north, at an angle

of ten degrees, and on the other nearly

south, at an angle of twelve degrees. The
axis of the undulation would thus run
about west, which would be nearly at

right angles to the general trend of the

strata through this part of the coun-

try. The undulation thus appears to be

a small ridge running down the general

slope of the strata, and producing but

little effect on the distribution. Expos-
ures of the rock occupy both sides of

the stream, in vertical cliffs. The lower

part consists of nearly eighty feet

of light grey dolomite, in which divis-

ional planes of stratification appear

to be absent. Corals and broken
encrinites abound in it, associated with

other fossils. ... On this mass there

rest about twenty feet of bluff or

drab-colored dolomite, holding nodules

and patches of chert; these are succeed-

ed by about five feet of alternating black

bitumino-calcareous shale, and dark
brown very bituminous limestone.

Corals are observed in some of these

limestones, and crystals of galena

are of common occurrence, both

in the limestone and in the

shale. In quarrying the dolomite be-

neath the shales at this locality, there

was found a string or small vein

of galena, which was followed for

a distance of fifteen or twenty

feet in one of the beds, to which

the ore appeared to be confined. It

was accompanied with smaller string-

ers holding the same mineral, which

blanched from the main one at irregu-

lar intervals; but the whole vein was
quarried out without any appearance of

a farther quantity of ore.

"Quarr.'ts have been opened both in

the lower and upper masses of this en-

crinal magnesian limestone, which has

been used" in constructing the viaduct

over the Eramosa, for the Grand Trunk
Railway. That from the upper portion

appears to be less porous than the lower,

and of a better color for architec-

tural purposes ; but both are

of excellent quality, and will

probably be found durable. Caverns
occur in the base of the lower mass.
One of them extends about a hundred
feet under the cliff, with a breadth
of forty feet. The roof, which
is- eighteen feet high at the en-

trance, slopes irregularly downwards,
and meets the floor at the distance just

mentioned, leaving however a passage
at either corner. One of these is said

to lead to a large space beyond; from
which, other passages proceed. The roof
is- studded with small stalactitic incrus-

tations.
" From Rockwood westward, the sur-

face of the country falls at about the
same raLe as the supposed slope of the
strata; so that, on arriving at Guelph,
we should still have near the surface
the beds of Rockwood, or strata not
far removed from them. Exposures oc-

cur about five miles southwestward
from Rockwood, at McFarlane's tavern,

on the second lot of the third

range, division C, of Guelph. They con-

sist of about six feet of black bitumi-

nous shales, and limestones, similar to

the highest beds at Rockwood, suc-

ceeded in ascending order by the follow-

ing section, of which the last three feet

belong to the Guelph formation :

"Dark brown strongly bituminous
limestone, probably magnesian, in beds

of about one foot each, 4 feet.

'"Dark brown bituminous limestone,

hard, brittle, and nearly compact, in

several beds; the color is a shade lighter

than the previous beds, 2 feet.

" Dark brown bituminous granular
magnesian limestone, 6 feet 6 inches,

inches.
" Pale buff or yellowish-white magne-

sian limestone, 3 feet. Total, 15 feet

6 inches.

"On the north side of the anticlinal,

the summit of the Niagara series appears

to run from Rockwood towards the east

side of the township of Erin; between
which and Mulmur it is only by the out-

crop of the overlying formation that its

western limit can be determined" (249)

Guelph Formation

" In Canada, the Niagara rocks are

succeeded by a series of strata, which
appear to be wanting in the state of

New York. They are largely developed
in the neighborhood of Guelph and Gait,

and we have designated the series as

the Guelph formation.
"The town of Guelph, in the town-

ship of the same name, is situated on
the river Speed, about eight miles south-

west from Rockwood. Here, in the bed
of the stream, under the bridge on the

(249) G.S.C., 1863, pp.
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Brock road, there are exposed several

feet of dark brown very bituminous dolo-

, iceeded a little way up, on the
left bank, by a mass of whitish coral-

line dolomite, which appears on the side

of the road- About halt a mile above
Guelph, near the right bank of the Speed,

.i quarry in a whitish sub-cry-
stalline dolomite, the strata of which
are altogether about twelve feel

thick. All the beds contain ob
.scure casts of fossils: chiefly of

corals and bivalve shells. . . . The
strata are probably a little higher
in the series than those of the same
color at the bridge. Similar beds are ex-

tensively wrought a little below the
town, and yield an excellent building

^ome of the beds are burned
for lime.

••Nearly the miles below Guelph, where
a bridge crosses the Speed, on the
town line between the fifth and
sixth ranges of the Gore of Puslinch,

there is a section, consisting, at
the base, of fifteen feet of Mark.
hard, compact, bituminous dolomite,
without observed fossils ; followed by
seven feet of brown bituminous
strata. On these rest seven feet

of buff or pale drab dolomites.

holding obscure fossils. These ex-

posures on the Speed are nearly in

the strike of the strata. The light col-

-. which are here seen to

rest upon dark colored bituminous stra-

ta, are regarded as the base of the

Guelph formation." (250) (See also un-
der Waterloo county).
"About fourteen miles north form

Breslau, in Pilkington and Nichol,

on the banks of the Irvine ami Grand
Rivers, near their junction at Elora,

perpendicular cliffs of these dolomites
occur, varying in height from Beventy-

five to eighty or eighty-two feet. The
upper portion of these strata is prob-
ably near the top of the Guelph for-

mation. The beds in descending order
are as follows :

" 1. Light drab or reddish compact
magnesian limestone, in beds of from
three to six inches, with small cavities,

and cracks, lined with calcspar, 12 feet.

"2. Buff colored coralline magnesian
limestone, 14 feet.

"3. Pale bluff or yellowish white
compact magnesian limestone with a

eronchoidal fracture, in massive beds
holding fossils, 56 feet. Total. 82 feet.

"At Fergus, which is on the Grand
River, at such a distance above the
mouth of the Irvine as would give 3

miles across the measures, a section oc-

curs at Mr. Webster's mill, displaying

about twenty feet of strata, which
would underlie the preceding. About

(250] Ibid, 336-37.

u feet of these are a
pale buff magnesian lime--

with casts and impressions of fo&s

.... The remaining four feet con*
a -ley !,;,: limestone, which

i upon a maaa <: color,

but somewhat ruling

the bed of the stream. About a mile
farther up the stream, on the land of

Mr. . I. line- Webster, there are led- <>i

pale yellowi-h-grey magnesian lime-

stone weathering tuiff. These
would be still somewhat lower than the
beds at Fei _ - Some of the I

yield good lime; they range from
two inches t" two feet in thickness, bat
are for the greater part thin and ir-

regular, and although some of them are
used for rough buildings, the stone for

facing is brought to Fergus from
Guelph. . . .

"The exposures which have been men-
tioned between Puslinch and Bentinck.
belong to the upper part of the forma-
tion, and indicate the strike of its

summit northward, as far as the Rocky
Saugeen In tliLs region, with the ex-

ion of the space occupied by the

westward -pur of the Niagara -

the Rockwood anticlinal, the Guelp
i

mation presents a breadth of about
twenty-five miles, oppos slinch,

which gradually increase? to thirty-five

miles, oppo-ite to Bentinck. This s

breadth is probably due in part bo

fact that the country rises with
it. i. to the edge

of the eastern escarpment, though at a
somewhat smaller angle; and in part
adso to a series of north and -

undulations, which appear to exist in

Lrion.

"Between Rockwood and Erin, the
base of the formation forms a small
sinus up the Speed, to Everton; while
to the southward, it forms another
-inn- running down the stream to
Eden. These two turns in the distribu-

tion of the rock are occasioned by an
undulation transverse to the Rock-
wood anticlinal. Its axis, with a bear-
ing a little east of north, would pass
under Eden. Rockwood and Everton,
and thence to Orangeville." (251)

"More rarely, the cavities thus form-
ed have been filled up with calcareous
matter, apparently replacing the sub-
stance of the shell; and in one place,

great numbers of encrinal frajrments
have become replaced by a white sparry
dolomite, whose color contrasts with
the yellowish hue of the base. This
last rock, which came from Strange'3
quarry. Rockwood. was. however, like

the others, cellular, and a pure doio-

(251) O.S.C.. 1863, pp. 341-43.
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mite. It was submitted to analysis,

with another specimen without fossils,

from the same locality, a third from
Howitt's quarry, Puslinch, and a fourth

from McDonald's quarry, Guelph. The
first and second gave respectively .90

and .65 per cent, of insoluble sand,

while the others dissolved without re-

mainder. All of these were pure dolo-

mites, yielding from fifty-three to fifty-

four per cent, of carbonate of lime,

with traces of oxyd of iron." (252)

"At Rockwood. in Eramosa, there is

an exposure of more than 100 feet of

crystalline dolomite belonging to the

Niagara formation, in beds varying
from a few inches to 10 feet in thick-

ness. Of these, about 30 feet are near-

ly white, the remainder being of a
light grey. This stone, which has not

become discolored by exposure, has been

used for the piers of the railway via-

duct over the Eramosa river." (253)

"The quarries at Guelph are in the

Guelph formation, and show a thickness

of about fifteen feet of workable beds,

which range from a few inches to three

feet. The stone, which is easily worked
and is of a superior kind for building

purposes, has been extensively used in

the town of Guelph. These dolomites

are frequently somewhat cellular, but

are strongly coherent." (254)

Onondaga Formation

In the townships of Maryborough and
Peel, on the Canestoga, a branch of the

Grand river, abundant fragments of the

gypsiferous rocks mark the proximity

of the outcrop of this formation.

Lime Kilns

In this county' large lime-kilns

are in operation at a number
of points. Those at Eockwood pro-

duce a grayish-white lime from a

gray, porous, fossiliferous limestone,

used only for this purpose. The kilns

in Guelph, at two different parts of the

town, make a white lime; but the stone

in addition is used for a variety of

other purposes, mainly building, cer-

tain portions of the beds yielding a soft

fine-textured, white stone, very easily

cut and dressed. The strata, both nar-

row and wide, readily break into any
desired size of slab for courses and sills.

At Fergus and Elora are other kilns,

also making white lime. The Fergus
etone, at the quarry in the town, is also

used extensively for road-making in

.some of our towns and cities.

Analyses

"Dolomite.—From the Wellington
quarry, south half of the twenty-ninth
lot of the Gore of the township of Pus-
linch. Geological position,—Guelph for-

mation, Silurian.

"A light-gray, fine crystalline, mas-
sive dolomite. It was found to have
the following composition : (255)

(After drying at 100 degrees C.—Hy-
groscopic water = 0.05 per cent.)

Carbonate of lime 54.25

Carbonate of magnesia 45.17

Carbonate of iron 0.22

Sulphate of lime 0.34

Alumina trace I

Insoluble matter. 0.08
,1 us

100.06"

"Dolomite.—From the Priest's quar-

ry, on the bank of the river Speed,
township of Guelph. Geological position,

Guelph formation, Silurian.

"A light cream-yellow, yellowish-

brown weathering, very fine crystalline,

compact dolomite. Its composition was
found to be as follows : (256)

(After drying at 100 degrees C.—Hy-
grosopic water 0.02 per cent.)

Carbonate of lime 53.97

Carbonate of magnesia 45.37

Carbonate of iron 0.16

Sulphate of lime 0.68

Alumina trace
i

Insoluble matter 0.03 ,

°- 06

(252) G.S.C., 1863, p. 624.

(253) Ibid, p. 821.

(254) Ibid, p. 820.

100.21"

Marl

"From a deposit three feet thick,

underlying three feet of peat, in the

neighborhood of the Eramosa branch

of the Green river, township of Era-

mosa.
"The air-dried material is earthy, fri-

able; color, light gray. -It contains

but few shells or root fibres.

"Its composition was found by Mr. F.

G. Wait to be as follows:

(After drying at 100 degrees C.—Hygro-
scopic water equals 0.76 per cent.)

Lime 43.71

Magnesia 0.76

Alumina 0.16

Ferric oxide 0.29

Potassa traces

Soda traces

Carbonic acid 34.87

Sulphuric acid 0.34

Phosphoric acid 0.03

Silica, soluble 0.33

Insoluble mineral matter— 10.36

(255) G.S.C.. 1895, p. 17 R.

(256) Ibid, pp. 16-17 R.
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Organic master, viz., vege-

table fibre, in a state of

decay, and products of its

decay, such as hiM

huinie acid, etc., and
sibly a little combined
water 'J.7'J

100.64

"Assuming the whole of the lime to

be present in the form of carbonate,
trifling quantities of which are, how-
ever, present in other forms of com-
bination, the amount found would cor-

respond to 7S.05 per cent, carbonate of

of Iknc.

"The insoluble mineral matter was
found to consisl of : 257

Slica 7.7 1

Alumina 1.52

Ferric oxide 0.37

Lime 0.24

Magnesia 0.0S

Alkalies (?) 0.41

10.36"

A Drill Section

"A record has ako been obtained
from a boring made at G-uelph, where
we find:

Fe*t
Drift 15

Blue slate 50

Niagara and Guelph 100

Gray slate 5

Red slate 5

Gray slate 10

Blue slate 2

Clinton 10

Blue slate 20
Hard limestone 7

Blue shale <7

Medina sandstone 12

Blue shale 7

Bed Medina 400
Hudson river oOO
Utica 300
Trenton 110

Total 1,562

"From the top of the Trenton to the
surface of the rock at Guelph is there-

fore 1,437 feet. Assuming the thickness
of the various strata to be approxi-
mately the same at St. Marys, we get
the surface rock at Guelph to lie in

the middle of the 716 feet of limestone
recorded at Stratford. This would
make 323 feet cf Guelph limestone re-

moved by erosion at that place. On
the other hand, if we consider the 50

feet of b)ue shale as analogous to the
40 feet at Stratford, then the 716 feet

(257) G.S.C., lS9t. p. 29 R.

represent the Niagara and Guelpu,
showing therefore a considerable in-

in thickni - - the we^t.

. telph this slaty bed lies 15 feet

down, and 546 feet. Sub-

tracting these figures from the eleva-

tions of the respective places (1057

and 1207 feet above the sea) we rind

that the dip of the beds is 381 feet in

the 40 miles separating the two places.

This however must not be considered

the true dip, Which i- in a more south-

westerly direction and would therefore

be somewhat greater. Quite recently a

well was sunk at >St. Marys, the rec-

ord of which, whether "by accident or

design, seems to have been very care-

lessly preserved. The following notes

are due to Mr. Thorn - i had
a certain interest in the drilling:

Water at 550 feet.

Brine at 985 feet.

Sulphur water at 1 1 So feet.

In gray Medu
,258)

Wentworth

In the escarpment which runs

through this county representatives < f

three formations are found. At the

base of the escarpment, where not cov-

ered by talus, the red shales

Medina are exposed; above and r<

on these is the Clinton limestone, on

which rest the shale3 and limestones of

the Niagara formation which forma

the summit of the escarpment. The

limestones in these formations ' are

magnesian, and are thus not adapted

for°use in certain industries. In the

vicinity of the city of Hamilton, and

elsewhere in the county there are im-

portant quarries which produce stons

for structural purposes. A considerable

amount of the stone is crushed ant

used in the paving of streets and road-

ways. The limestone lor the Hamilton

blast furnace is also quarried in the

county.

"Proceeding westward [along the

escarpment of which the upper part is

composed of the -Niagara formation,)

the volume of the black shales diminish-

es, while that of the limestones be-

neath them augments; and in the neigh-

borhood of Hamilton and Ancaster, we
have the following succession, in ascend-

ing order :

" 1. Light grey magnesian limestone,

weathering yellowish, and holding Fen-

tamer us oblongus in great abundance;
1 foot 6 inches.

"Grey magnesian limestone, with

geodes of calcspar in the lower, and

(258) B.M., Vol. XII., p. 150-51.
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broken encrinites in the upper part ; 9

feet 3 inches.

"2. .Bluish/ argillaceous and arenaceous
"hale, with thin bands of sandstone; 5

xeet.

"Grey arenaceous limestone; 3 feet 5

inches.

"Bluish shale; 1 foot.
" Bluish-grey argillaceous limestone,

with geodes of calcspar; this is probably
lit for water cement; 5 feet 7 inches.

"3. Whitish limestone, with geodes of

calcspar, containing nodules and patches

of chert in considerable abundance; 10

feet 6 inches.
" 4. Bluish-black bituminous shale.,

with thin bands of limestone holding fos-

sils; the shale, which is in very thin

laminae, presents surfaces covered with

bituminous matter, and nodules of

chert are sometimes met with in the
limestone; 6 feet.

" 5. Grey, strongly bituminous lime-

stone, very unevenly deposited; 5 feet.

"Reddish grey, drab-weathering, bi-

tuminous, magnesian limestone, moder-
ately thin-bedded; with partings of bi-

tuminous shale. The limestone holds

disseminated crystals of galena associ-

ated with pearl-spar; 5 feet.

"6. Grey compact tough magnesian
limestone; 3 feet.

" Bluish magnesian limestone, weath-
ering into small pits on the surface, and
containing small nodules of a carbona-
ceous matter, resembling coal; 3 feet.

" Blue and grey compact magnesian
limestones; 3 feet.

" Gray compact magnesian limestone

;

3 feet.
" Bluish magnesian limestone, weather-

ing into irregular pits on the surface

of the beds; the rock holds small masses
or carbonaceous matter as above; 3 feet.

" Bluish-grey compact magnesian
limestone, presenting under the influence

of the weather a rough pitted surface,

5 feet.

Total 78 feet 3 inche;.

"Tihe limestones, 5, which overlie the
black shales, 4, form the upper part of

the ridge which extends between the
falls of Niagara and the village of An-
master. They are highly bituminous, and
for the most part magnesian for the
whole distance; and they abound in tine

cabinet specimens of selenite, celestine,

pearl-spar, blende and galena. Crystals
of the latter mineral exist in greater
or less quantity, in nearly all the lime-
stones from the Pentamerus band to the
summit of the upper beds; but they are
in the greatest abundance in the lat-
ter ... .

" Northward from this the black shale,
4, maintains for a few miles the thick-
ness which it presents in the last sec-
tion, and it is recognized above the beds
already described as composing the Clin-
ton formation, on the sixteenth and

seventeenth lots of the first range of
Flamborough West, near Dundas. In
ascending order these succeeding beds
are :

"I. Grey magnesian limestone, with
Pentamerus oblongus in abundance; 1

foot.

"2. Blue magnesian limestone, in very
even and regular beds, of which the
thickest are from sixteen to eighteen
inches; separated by partings of bluish-
grey shale. The limestone is used for
building purposes; 7 feet.

"3. Light grey magnesian limestone
in one bed; this is used for building
purposes and is known by masons and
quarrymen as the five foot band ; 5

feet 6 inches.
"4. Bluish-grey ©alcareo-a.renaceous

shale, passing into black; it is hard and
solid in the bed, but disintegrates and
crumbles into a clay when exposed to
the atmosphere, with the exception of
thin interstratified beds, which resist the
weather; 6 feet.

"5. Bluish-grey magnesian limestone,
composed chiefly of broken encrinites.
The beds are from three to four feet

thick, and are separated by very thin

layers of buff colored argillaceous shale.

This limestone forms an excellent build-

ing stone, for which it is used, as well

as for burning lime; 19 feet 3 inches.
"6. Dark bluish-grey argillaceous

shale; this is a well marked band, and
may be traced for some distance on the
strike ; 1 foot.

"7. Blue and grey limestone, includ-

ing bands of white, buff and grey chert,

and thickly studded with chert nodules;
20 feet.

"8. Brownish bituminous magnesian
limestone, with small disseminated crys-

tals of galena, and a few fossils; 10 feet.

"9. Grey bituminous magnesian lime-

stone in rough irregular beds; 5 feet.
" 10 Measures concealed; 5 feet.

"11. Black bituminous magnesian
limestone in thin irregular layers; 2 feet.

"12. Black bituminous shale; 1 foot.
"13. Dark brown very bituminous

magnesian limestone, in thin beds, with
rough irregular surfaces; 2 feet.

"14. Dark brown bituminous magne-
sian limestone, holding disseminated

crystals of galena; 5 feet.

"15. Black fissile shale; 2 feet.

"16. Dark very bituminous magnes-
ian limestone, with black shale at the
top. and with numerous fossils; 3 -feet.

"17. Dark brown bituminous magnes-
ian limestone; 2 feet.

"18. Black bituminous shaly lime-

stone; 1 foot.

"19. Measures concealed; 2 feet.

"20. Black bituminous- magnesian
limestone, with obscure fossils in the
lower part; 8 feet.
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"21. Dark grey slaty limestone in

thin layers, with an occasional band of

six inches ; 4 feet i» inches.

"22. Dark brown bitumino-a-renaceoua

Bhale, with fossils; 6 inches.

"23. Brownish bituminous limestone,

with partings and thin bands of dark

brown bituminous shale; 1"> i

Total, 127 feet inc

" In this section the black shale of

the Niagara .Falls is supposed to be re-

presented by the bed, 4, underlying tlie

massive enorinal limestones. 5; but it

produces no marked feature in the form
of the surface.

" The rocks of the section in the n

borhood of Dundas, however, form two
separate and distinct terraces. The
lower and more marked escarpment pre-

sents the strata beneath the band of

clierty limestone, 7, which caps the pre-

cipice at Flamborough West. The upper
escarpment,composed of the dark colored

bituminous magnesian limestones and
their accompanying beds, rises more
gradually, in a succession of steps; ter-

minating at the summit in a wide extent
of table-land." (259)

Niagara Formation

"Across the whole of the western pen-
insula, the summit of the Niagara for-

mation is so much covered with drift,

that it would be very difficult to trace
it with any degree of precision; or to
connect in an intelligible manner the

red exposures of Niagara strata to

the westward, with the rocks of the low-
er escarpment, were it not for the aid
afforded by the outcrop of the succeed-
ing rock. Above the east end of the
Niagara and Hamilton ridge, the upper
limit of the formation probably reaches
the lower part of the Chippewa Creek;
and passing by Port Robinson on the

Wetland Canal, it may cross the road be-

tween Hamilton and Port Dover, within
two or three miles of the former place. It

is not. however, certain where it folds
over the Dundas anticlinal, there being
no exposures whatever upon the axis.

The most western appearance of the up-
per part of the formation, on the south
side of the anticlinal, occurs in the vicin-

ity of Ancaster; the mosl western on
the opposite side, about two miles north
of Ancaster. on the third lot of the firsl

range of Flamborough West. It may
be inferred from the trend of the for-

mation on each side, and from the gen-

eral shape of the country, that it* sum-
mit would fold over the axis of the anti-

clinal, on the line between the townships
of Ancaster and Beverlev. at about the
thirty-fourth lot." (260)

'

(259) G.S.C., 1863, pp. 323-27.

(260) Ibid. p. 320.

"Between the head of tin- inclined

railway at Hamilton and the village of

Ancaster no rock en ; at

this latter point however, we ma]
over th Ige of the escarpment and
counter Niaj the

main mad from Hamilton enters the vil-

li quarries are in op-

•i. One owned bj Mr. Middleton
is situated on the north side of the road,

and pi lie top live fe< I of so-

called honeycomb rock. This is a cav-

ernous lime-tone the -paces in which are

lined by small quartz crystals <>i tilled

v iih gypsum ami. in some instances, bar-

ite. in the better preserved parts of

the boneyeomb these cavities are seen

to arise from the weathering away of

masses of a favositoid coral probably

utes gothiandica. This rock i- -aid

t.' make a sand] lime and consequently
i- u-eil mostl] as road metal. The
next stratum i- a heavy limestone bed

in which line crystallization has obliter-

ated all trace of fossils, this bed is

hat shattered in place-, by joint-

iiiL:. but -till furnishes large quantities

building stone. Underlying
the bed are three feet of thin lime-

stones, five feet of well laminated lime-

stone, live feet of solid finely crystalline

limestone -aid to chisel excellently, and
eight inches of loose material. On the

opposite side of the road quarries have

been opened by Messrs. Guest and Hen-
drie which present practical:

series of rocks. An analysis of tie

rock from these quarries shows it to be

a typical dolomite with the following

composition : (261)

Per cent.

Moisture
Insoluble matter 1.60

Carbonate of lime 53.30

Carbonate of magnesia 43.13"

"Dundas, Ontario.—At bhis locality

Niagara formation also affords a dolo-

mite, a specimn of which proved on an-

alysis to contain much more carbonate

of magnesia than was found in the speci-

men from the same formation at Grims-

by. The analysis gave:

Carbonate of lime 51 .~> s

Carbonate of magnesia 41.65

( larbonate of iron 0.62

Insoluble matter 5.88

100.00

"The specimen was brownish-trrey, com-

pact and rather earthy" (262)

Quarries

The limestone from the quarry near

Kymal station, used as a flux at the

Hamilton blast furnace, is said by the

B.M., v \ XII .
!'.. 141-4.V

(262) G.S.C . 1876-77, p. 487.
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chemists there to have approximately
the following percentage composition :

Lime 30.54

Magnesia 19.50

Alumnia and ferric oxide U.94

Silica 0.33

The rock from the quarry at Vine-
mount, Hamilton, is said to be of about
the same character, but tends to possess
more sulphur and silica.

Barnes' quarry at Rymal has a face

of about 21 feet, with a thin layer of
soil at the surface. This stone is better
suited for furnace use than that near
the face of the escarpment, the upper
layers of which contain chert nodules.
There are one or two other small quar-
ries near Rymal.

From the drill hole put down to a

•depth of 200 feet, it is said, from the
surface in Barnes' quarry, gas and salty
water spout up a short distance at in-

tervals. The gas forces up the water
and burns when lighted at the end of

the iron pipe set into the hole.

An average analysis of the stone

from Barnes' quarry used at the Hamil-
ton blast furnace for a considerable
period, is given on a preceding page, in

the section devoted to smelting.

York

Rock exposures in the greater part of

this county are few in number. The
southern part is underlaid by the Hud-
son River formation, and exposures are

seen along the courses of the streams.
The Utica and Trenton formations,
which run in bands across the northern
part, are covered heavily with drift ma-
terial.

The Bureau of Mines has received re-

turns of lime production from the vicin-

ity of Baldwin, Yachell and Virginia
post offices, in the township of Geor-

gina. This lime is apparently derived
from drift boulders or "field stone,"

which have been transported from the

northeastward during the ice period.

"Between the river Rouge in the town-
ship of Pickering [Ontario county] on

the east, and the river Credit in the

township of Toronto [Peel county] on

the west, sections of the Hudson River

.formation mav be seen on almost all the

intervening streams. The formation here
consists of a series of bluish-grey
argillaceous shales, enclosing bands of
calcareous sandstone, sometimes ap-
proaching to a limestone, at irregular
intervals and of variable thickness.
In some instances the bands are of
a slaty structure, splitting into thin

laminae in the direction of the beds;
in others they have a solid thick-
ness of a foot; but in few cases do
they maintain either character for any
great distance. The sandstones, while
in the beds, are hard and solid, and
upon fracture exhibit a gray color, with
much of the appearance of limestone;
but by long exposure to the weather
they turn to a dark brown, and ulti-

mately crumble and decay. These sand-
stones generally abound in calcareous
fossils, which in some places predominate
so as to give rise to beds of impure lime-

stone; these beds are however rare. . . .

"The banks of the Credit, the Etobi-

coke, the Minaco. the Humber and the
Don, for certain distances from the lake
shore, expose sections exhibiting sixty
feet or more of these strata; but advanc-
ing northward, the formation becomes
concealed by the great accumulation of

drift, of wThich the interior of the coun-
try Ls composed. At Weston, on the
Humber, near to the townships of Etobi-

coke and York, some good limestone oc-

curs, and at Fisher's mill, below Dundas
Street, on the same river, there is more
of the same material. At the latter

place, the banks of the stream rise to

a height of more than a hundred feet, of

which from fifty to sixty are composed
i f the Hudson river shales and sand-
-tnne?. while the upper part consists of

sand and gravel." (263)

'Tn the township of York, on a small

tributary of the Don, beds of tufa occur
from twelve to fifteen feet in thickness,

ami are overlaid by sand and clay" (264)

It is interesting to know that drill

holes, which have been put down in the

vicinity of Toronto, in search of gas

and oil.after passing through the Hudson
river and underlying Palaeozoic forma-

tions, have penetrated crystalline lime-

stone of the Archaean system.

(263) G.S.C., 1S63,

> J Id Ibid, D. 455.

pp. 212-213.
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mation in 70
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41
69
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Borseshoe Quarry, St Marys. Product, building stone. Perth County.

Lime kiln at (ia:i
| Standaid Whit e Lime Co.) Old " set " kiln, one of a series of three. Waterloo County.









E. Harvey* limestone quarries at Rock\voo«l. Wellington County.

E. Harvey's lime kiln. Rockwood. Quarry above ami to right. Wellington County.





jman Catholic Cathedral, Guelph ; built of limestone from Guelph quarries (Gueloh formation).

Kennedy's" quarry and kilns. Guelph. (Standard White Lime Co. i Wellington County,





Wellington

Kennedy's" quarry, Guelph, (Standard White Lime Co.) Product used for building, ;m<l waste rock
burned to lime. When taken out, stone is ^>t't and easily worked, but hardens on exposure.
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Analysis of limestone from 92
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Buckthorn lake^ 97. 112
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Analyses of limestone from 113
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Burton township 93

Cabot's Head 35, 36
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Calcareous tufa ...51, 58, 91, 109
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township 70
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In Dundas county 40
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In Ramsay township 70
In Renfrew county 104

Calciferous limestones 22
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township, analysis of L05

Calcite 19, 21. Ill
Calcium carbide 4
Calcium carbonate 19
Calcium chloride 5
Calcium oxide 19
Caledon township 39, 95
Caledonia township 98
Calumet island 104

9m.

Pace

Cambrian limestones in Lanark
,,

county
Cambrian group
Cambridge township
( aiiiluo-Silurian formations 11m.

| 1 2
Limestones at Kingston 43

Cameron's lake u.j
Cameron's lime .kilns, Carleton

_,
pJace 70, 72

Canada Iron Furnace Co's quarry,
analyses of limestone from ..... 11m

Canadian ElectrO-< h. •lineal Co II
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,.

Pany .... iy
Canise island yy
(

/:
l ""am

?
re '...'.'.'."'.47,

L10
Cape Abino

]
j

-

Cape Chin "'...7.7.7.85, 36
I ape Commodore 48, 50
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Cape Dundas ...... 35
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1 ape Hurd 3,j
Cape Paulet 35
Cape Robert 73
Cape Robert, section at 77
Carbonate oi lime on Lake Couchi-

< hing g(j

Carbonate of magnesia 7.777 82
Carbon dioxide 7.5, 8 9
( irbanic acid gas . 5 19
Cardiff township, crystalline lime-'

-'one in gg
Cardinal 47
Carleton county 37
Black River formation in 37
Calciferous formation in 37
Chazy formation in 37
Marl in 39
Trenton formation in 37

Carleton Place 70, 72
Cameron's lime kilns at 70 72

Carrick township S5, 66
Marl in ' 37

Castile 104
Castor river 47^ \Qg
Cataraqui Point "'"..

.'

44
Caverns in limestone at Rockwood 120
Cayuga 52
Celestine 124
Cement industry in Kurope 16
In Ontario 17
In U. S. . it

Cement manufacture, Trenton lime-
stone for 37

Methods of manufacturing 16
Natural rock 14
Portland 7.7.14, 16
Roman jg

r
Sla* •••• ::::::. .::i>,: i„,

,

Cemetery bay 73
Cements 14
£haUs 777777.75, 20
Chapman township 94
Chatham, log of well near 68
Chats falls ; 37
Chazy formation 1.5. 22

In Carleton county 37
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Chazy formation (continued.)
In Dundas county 40
In Glengarry county 46, 47
In Lanark county 70
In Nipissing district 84
In Prescott county 98
In Ramsay township 70
In Renfrew county 104, 105
In Russell county 107
In Stormont county 110, 111

Chazy limestone from Renfrew coun-
ty, analysis of 105

Chemical composition of limestones

;

See under Analyses.

Chert, nodules of 118, 124, 126
Chesterville 40
Chief's island 85, 86
Chief's Point 36
Chippewa creek 117, 125
Chippewa village 117

Chloride of lime 5
Chlorite 21

Chondrodite 21, 72

Chonetes 96

Christie's siding, analysis of dolo-

mite from 58

Chromic iron 82
Chromium, oxide of 82

Clarence and Cumberland anticlinal 108

Clarence township 98, 108
Clare river 59

Clarke township 40

Clay 69, 70
Deposits on Rainy river 100

Clear lake 104

Clear lake quarry 98

Clear or Salmon Trout lake 97

Clinton formation 24

In Bruce county 35, 36

In Dufferin county 39

In Grey county 48

In Halton county 57, 58

In Lincoln county 73

In Nipissing district 84

In Peel county 95

In Simcoe county 109

In Welland county 116

In Wellington county 120

In "Wentworth county 123

On Lake Temiskaming 83

On Manitoulin island 78

On St. Joseph island 79

Clinton township, quarries m 74

Coal, as fuel for burning lime 8

Coaly matter, nodules of 124

Cobden 104

Coboconk 112

Analyses of limestone from 113

Analysis of dolomite from 114

Lime industry at 113

Cobourg 40, 89

Cockburn island 79

Dolomite on 79

Limestone of 13

Niagara formation on 79

Colborne township ..- 66

Analyses of limestone from 67, 68

Coldwater 89

Collingwood, quarries at 110

Page

Colonial Portland Cement Co. 19
Colpoy's bay 19, 36, 49, 50
Commission ou Mineral Resources

of Ontario 102
Conestoga river 122

Conocardium trigonale 92, 96
Cook's mills 108
Coplay, Penn., analysis of limestone

from 1")

Coralline beds 54
Corals 49, 54, 92, 113, 117, 120, 121

In Hamilton formation 69
Corniferous area of James bay 32
Corniferous formation in Brant

county 33
In Bruce county 35
In Dereham township 91
In Elgin county 41
In Haldimand county 53
In Huron county 66
In Middlesex county 80
In Norfolk county 88
In Oxford county 91

In Perth counfv 95
In Welland^ county 116. 118

Corniferous limestones 22, 25
Corundum 21

Cost of making lime 10
Couchiching series 101

Coulonge river 104
Cramp quarry 110
Cramp Steel Company 110
Credit river 39, 58, 95, 126
Crinoid fossils 69, 119
Croft township 94
Crdokston, analysis of limestone

from 61

Limestone at 24
Quarries at 59, 61

Crow bay 88, 89
Crow river 59, 88
Crushed stone 55

Use of for paving 4

Crysler HI
Crysler's mills 40

Crystalline limestone 11, 20

From Renfrew county, analyses of 106

In Bastard township 72

In Brudenell township 56

In Cardiff township 56

In Dysart township 56

In Frontenac county 45

In Glamorgan township 56

In Galway township 56

In Lanark county 70, 72

In Lutterworth township 56, 57

In Minden township 56

In Monmouth township 56

In Muskoka district 81

In Nipissing district 81

In Snowdon township 56

In South Crosby township 72

In_ Victoria county 112

Minerals of 21

Of Lanark countv, analyses of... <0

Of Parry Soun'd district, 92, 93, 94, 95

Of Renfrew county 101, 102

Steep Rock lake, analysis of 100

On Manitou islands 81
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< oti ti

On Parry island 94
On lake Talon 81

Crystals of -alma 117. L20
Crystalline travertine 91

Cumberland and Clarence anticlinal 108

Cumberland township 98, 108
Culbute channel
Cumming's Bridge 37
Cyathophyllidae 91

Cyrtina hamiltonensis 69

Darling township
Darlington township
Dawson point
Decay of rocks
Decew's sandstone quarry
Deer river
Dehydrating agent, lime as a
Delta
Depot Harbor
Derby township 49
Dereham township, Corniferous lime-

stone in

Deseronto
Deseronto Iron Company
Devonian group 21

Diorite
Diphyphyllidae
Disinfectant, lime as a
Distress river

Distribution of limestones
Dalmanites caudatus .

Dolomite. 5, 20, 21

85. 91. 101
58. 59, 62. 82,

105. 106. 112. 114,

117. 120. 121,
A' Geneva lake
At Oneida
At Owen Sound
At Paris
Bituminous
From Aneaster, analyses ot

From Coboconk. analysis of

From Grimsby, analysis of

From Haldimand county, analysis.

of '

From Hamilton, analysis of

From McNab township, analysis of

From Madoc township
From Ross township, analysis of...

From Sheffield township, analysis
of ' ...

From Wellington county
In Anderdon township 41.

In Anderdon township, analysis
of ..41,

Tn Haldimand county 52
In Ross township
In Sheffield township
Of Guelph formation
On Black bay
On Cockburn island
On Manitoulin island
Pure

Dolomites from Lanark county, an-
alyses of

Dolomite, use of for fluxing ores ...

Dolomitic limestone in Dundas
county

102

10

87
20

94

95
50

91

18
27
25
93
91

5
94
20
117

83,

115,

122
29
15
48
15

121
1 25
114
75

13
105
62

106

27
121'

42

42
53
103
62
115
112
79

76
121

71
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Dolomitic limestone (continued.)
In Grenville county

Don river
] j,

Doon
i j

-

Dorion township U2
Quarry in [12

Douglas
Douro township 97
"Draw'' kilns for burning lime 7 .J
Drill section from Guelph 123
Drilling at St. Marys 123
Drummond island. Mich.. I.

Dry lake 13
Dufferin county 3y
Clinton formation in 39
-Niagara formation in 39

Dumfries township 115
Dumfries township, Guelph dolom-

ite in 33
Dummer township y7
Dundas anticlinal 125
Dundas county 3y

Calciferous 'formation in 40
Quarries Til 40

Dundas. rock terraces at 125
Section at 124

Durining's mills 108
Dunnville 54
Duntroon, analysis of limestone

from 1] 11

Durham 18, 40. 50
Durham county, Utica 6hale in 41
Dyer's limestone quarry 7'2

Dysart township, crystalline lime-
stone in 56

East Hawkesbury township 98, 99
Eastnor township 3")

Easton's Corners 47
Easton's limestone quarry , 2
Echo bay fShoal lake) 101
Echo lake, marble on . .

.

31

Eckford's quarry 106
Eden * 121
Eganville 104
Elderslie township 36
Elgin county 41

Corniferous formation in 41

Hamilton formation in 41
Elizabeth bay 79
Elliott's falls 18
Ellis' quarry, analysis of marble

from 65
Elma township 95
Elora 121
Lime kilns at 122

Embrun station 107

Emerald lake, marl in 87
Encrinal limestone in Bosanquet

township 68
In Halton county 57

Encrinites ...49. 113. 117. 119, 120, 124
Endoceras multitubulatum 84
Epsomites 119
Eramosa river 120
Eramosa township, marl in 122
Erin township 120. 121
Escarpments at Dundas 12o

Esquesing township 58
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41
126Essex county

Etobicoke river •
•

•.

Etobicoke township, limestoneiin ... i^b

Euphrasia township 48, 49, 11U

Everton
121

Fair's quarry
"Fat'* limes .

Favosites gothlandica

87
. ... 11

.77, 125
91,Hemispherica yi

'
y<?

Feldspar ,fo
Fenelon Falls *}£

Fenestellidae
92
121

122
103
103

Fergus •

Lime kilns at

Quarries at ... •

Ferguson's lime kiln

Marble quarry
Ferrie township ;•••••• yj

>
yi

Ferruginous limestone m Grey coun-

ty 48

Finch township 40. 48, 111

Fisher's mill, limestone at l£>

Fitzroy Harbor ...
°°

Flamborough East township o/

Flamborough West township o7, 124

Flint glass, analysis of limestone

for making °

Flower station

Flux, limestone for, 13, 110, 119, 123 125

Foley township • 94
>
y
£

Fossils in Hamilton formation by

Of Niagara formation ol

Trenton 40

Upper Silurian

Frontenac county
"Analyses of limestone from

Crystalline limestones in ...

Magnesium limestone in

Marl in 43, 46

Trenton formation in ••••• T%

Fucoids •;•• ••• 96
>
nS

R
Furnace linings, lime for °

43
44, 45
... 45

44

...117,120
52!

Galena
Crystals of

In limestone
Stringers of

Gait
Lime kilns at

Quarries at •- •• ••

Galway township, crystalline lime-

stone in

Marble in

Gananoque
Garden river, marble at

Garnet
Garry river •••'

Gas manufacture, use of lime in ...

On Pelee island 42

Wells bored for at Toronto

Wells in Kent county ...... •

Gay-Lussac, experiments of in burn-

ing lime
Geneva lake, dolomite at ......... •••

Geological map of southern Ontario

Geology of Ontario, table showing...

Georgian bay

21
124
73
120
33
115
115

56
57
43
31
21
46
5

, 43
126
68

9

29
23
22

109

Pagb

Georeina township, lime production
in 126

Giant's Tomb 109
Gibraltar Rock 78
Gill, analysis of limestone from 56
Glacial striae 55, 80
Glaciation 55

Glamorgan township, crystalline

limestone in 56
Marble in 57

Glass-making, lime in 5
Glengarry county 46

Black River formation in 46
Calciferous formation in 46

Log of well in 46
Trenton limestone in 46

Glen Morris 115
Glen Robertson 46

Quarries at 46
Gloucester and Templeton anticlin-

al 108
67
38

Goderich, section near
Gloucester township
Goff's mill
Golbourn township 37
Gomphoceras eximTum 96
Goniatites uniangularis 69
Goodenow's quarry 116
Gore Bay 77

Quarries at 76, 80
Section at 77

Gore of Puslinch 121
Gosset's lime kiln 110
Gouverneur, N. Y 62
Grabau. Prof 69
Grand Manitoulin, The. See Man-

itoulin island.

Grand Rapid, ironstone at 32
Grand river 52, 53, 88, 114, 121
Guelph formation on 33
Gypsum on 52

Granite in Lake Superior district... 65
In Muskoka 65

Grantley 40, 47
Graphite 21, 57, 93, 94
Graves island 89
Gray lime 11
Great Manitou island 81
Limestone on 84

Green river 122
Grenville county 48

Calciferous formation in 48
Dolomitic limestone in 48
Limestones 20, 56, 102
Series in Hastings county 59
Township 47

Grey and Bruce Cement Company 18
Grev band 116
Grey county 17, 48

Clinton formation in 48
Ferruginous limestone in 48
Guelph formation in 50
Gypsum crystals in 48
Magnesian limestones in 49
Marl in 50
Medina shales in 49

Niagara formation in 49
Quarries in 49

Utica formation in 48
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Griffith's island 49

Griffith township 101

Grimsby, analysis of dolomite from 75

Quarries at -

m
74

Orind^tones, Oriskany rock suitable

for 54

Guelph 50, 114. 120
Drill section at L23

Lime kiln- at 122

Limestones .22, 24

Quarries at 122
Township

Guelph formation in Brant county 33
In Dumfries township 33
In Grey county 50
In Waterloo county 114

In Wellington county
On Grand river .'W

Quarries in 122
ind Hendrie's quarry 125

Gull lake 57
Gypsum at Paris 33. 34

Crystals of in Grey county ....

Deposits in Haldimand count;
Nodules of 117
On Moose river

Gyroceras

Hagerman township E

Hagersville Contracting Company
Hagersville, stone crusher at

Quarries at

Haileybury 86
Quarries at

Haldimand county 51

Analysis of dolomites from 5'i

Corniferotis formation in ... .

Dolomite in 52
Gypsum depo-it- in

Lime making in 54
Lower Helderberg formation in

Onondaga formation in

Oriskany formation in 53.

Quarries in

Sandstone quarry in

Haliburtbn district 56
Halton county

Clinton formation in 57 58

F.ncrinal limestone in 57
Medina formation in

Niagara formation in

Hamilton dolomite, analysis of 14
Hamilton formation 25
At Thedford 69
In Bosanquet township
In Elsin county 41

In Kent county 68
Hamilton, quarries at 123

Section at 123
Hamilton Iron and Steel Cov 13
Hamiltonville 99
Hanover 17
Hanover Portland Cement Company 17
Harrison. J. E 64
Harrison's quarry, analysis of mar-

ble from 65
Hastings county 59

Black River and Bird's Eye for-

mation in 60

Page

Hastings County (contti

lee, analyses of 65

Marl in 59, 66

Trenton formation in

Hawke<=bury township
and 36

's falls 88

bay
Hetiophyllum '

!
'

'

Hemlock lake 38

Hen and Chicken- 109

Hespeler, lime kilns at 115

Quarries at H-J

Hick-ton Corners •• «
alls of South Petite Nation... 108

ay "g
Holland township
Hornblende crystals 10j>

Horn's quarry 11°

Horseshoe island - 44

hoe quarry
How,- island 4.3. <8

Howick township
-,oo

Howitt's quarry l
f£

Bay -lope, geoloey of..

n River -trata in Bruce coun-

In Simcoe county 109

In York county 1*6

On Manitoulin island

Humber river 126

Humberstone township 11'

Hungerford Marble Co. ..

Hungerford mills

Hungerford. town-hip of

Magnesias limestone

Qnarry in

Hungry hay VQ
Huntingdon township £»

Huntley township
Huron county

Corniferous limestone in .

Water-lime formation in 6<

Hvdrate of lime •• 4

Hydrated lime P

Hvdraulic cement 14

Hydraulic lime 14- 08

Ice lake, marl at

•Imperial" cement • 18

Imperial Cement Company 17. 50

Indiana, in Haldimand county

Inner Barn Ill

Irish creek 4.

Iron island ;

Sandstone on
Iron ore in Lutterworth township...

Iron pyrites •

Iron, use of limestone in smelting

Iron-tone on Mattagami river

Iroquois
Irvine river

.... 61

66

57

94
13
32
40

121

83Island portage, limestone on ...

James bay. Corniferous area of 32

Pakeozoic limestones of 31

Jamieson's quarries
Analyses of limestone from 1",:

Jasper on Black bar 112
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Jessop's rapids
Jones's mill ....

Pagi

. 107

Kagawong 7tf

Kawashaigamog lake 93
Kawchewahnook lake 97
Keefer's quarry 117
Kemptville 47
Kenogami river, Niagara limestones

on 31, 32
Keppel, township of 19, 48
Marl in 51

Kent county 68
Hamilton formation in 68
Oil and gas wells in 68
Portage formation in 68

Killaloe 104
Kilns, cement 16
Kilns, lime 7

Kincardine, limestone quarry at ... 35
Kingston 43
Kingston and Pembroke Railway,

mica schists on 101
Cambro-Silurian limestones at ... 4b
Limestone at 24

Kitley Corner 72
Kitley township 72

L'Ange Gardien road 98
La Cloche hills 21
La Cloche island 76
La Cloche lake, limestone at 30
Lake Abitibi, serpentine on 82
Lake Agassiz 100
Lake Couchiching 89

Bird's Eye and Black River fori
mation on 90

Carbonate of lime on 90
Lake Dove 104
Lake Erie 117
Lakefield 17
Lakefleld Portland Cement Coni-

T
pa£y 17

i^ake Kagawong 78
Lake Manitou 7y 73
Lake Mindemoya '

78
Lake Mudgeemanitou ' 78
Lake Nipissing "'

31
Lake of the Mountain 99
Lake Panache, dolomites at 29
Lake St. John 89
Limestone on 89

Lake Simcoe 89
Trenton formation on 90

Lake Superior district, granite in... 60
Lake Talon, crystalline limestone on 81
Lake Temiskaming. Clinton forma-

tion on 83, 85
Lithographic stone on 87
Niagara formation on 83, 80, 86

Lake Wabigoon 101
Lake Wahnapitae, calcareous brec-

cia on 83
Lake Wo'.sey 78
Lambton county 68
Bituminous shales in 68
Fossiliferous rocks of 68

Lamellibranchiata 96

Page

Lanark county 70
Analvses of crystalline limestones

of' 70
Calciferous formation in 70, 72
Cambrian limestones in 70

Chazy formation in 70
Crystalline limestone in 70, 72
Lime kilns in 72
Marl deposits in 71

Quarries in 71, 72

Silurian limestones in 70
Trenton formation in 70

Lanark township 102
Analysis of limestone from 71

Lanark village, analysis of limestone
at 70

Laurentian boulders 40
In Norfolk county 88

Laurentian limestone 104
Limestones in Nipissing district 81

Rocks of Ottawa Valley 101
Rocks of Western Ontario 101

Laurentian system 21

Lavant station 101

Lavant township, analysis of marl
from 71

'"Lean" limes 11

Leitch's quarry 106
Lennox and Addington. See Ad-

dington.
Leperditia 59
Leptena „77, 113
Sericea 89
Lime 7

Agricultural uses of 3
As a disinfectant 5
As a preservative 13
At Carleton Place 70
Burning 7

Burning at saw mills 9

For dehydrating 5

For furnace linings b'

For making "bleaching powder" 5

For making bone ash 3

For making calcium carbide 3

For oxyhydrogen light 6

For refining beet sugar 3

For whitewash 14

From Ramsay township, quality

of 72

From Springvala, analysis of ... 54

Hydrated Preface
In gas manufacture 3

In making potassium dichromate 13

In making soap 13
In making soda 13

In making silicate brick 13

In pottery making 13
In smelting ores 13

Lime industrv at Coboconk 113

At Port Cblborne 119

In Lanark county 72

In Wellington countv 122

Of Renfrew 105

Limehouse 53

Analysis of dolomites from 58

Limestone for natural rock cem-
ent at 15

Lime kiln. Ferguson's 103
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Page

Limekiln quarry, analysis oi mar-
ble from

Lime kilns at Coboconk 11)
Al Gait US
Al Hespeler 11".

At St. .Mary.
In Anderdon township 41
In Lanark county 72
In Wellington county 123

11!'

Robertson A Co's, I>

- of 7

Lime making in Saldimand counl
On Manitoulin island 76
Production in Georgina townshi]

Lime-sand brick /

-tone, analyst 8>e< Analy-

1 "kston
At Drummond island (Mich.) 13
At Fisher's mill
Al Kingston
At La Cloche lake
\- Longford mills
A- Paris, analysis of 34
At Petoskey, Mich 13
At Stoney Point, analysis ,,i .

At Thedford, analysis of ....• 69
At Weston 126
Bituminous 120, 1 2 l

Boulders 92, 100, 126
Conglomerate 102
Deposits, formation of

For building purposes 3
For tlux ... 27, 56, 11". 119, 123, 125
For glass-making
For lime-making in Lanark coun-

ty 71

For making acetate of lime 3
For making ammonium sulphate 3
For making calcium chloride -

r
>

irbon dioxide ...

For paving purposes 123. 125
For Portland cement 100
For water cement 124
From Beachville. analysis of ...

From Bremner's quarrv. ana''

of
'. 92

From Brockville quarries, analy-
sis of 73

From Colborne township, analy-
sis of 67

From Geneva Lake station, an-
alysis of 29

From Hagersville, analysis of, 54

From Haileybury. analysis of

From Lanark township, ana!
of ... 71

From Longford quarry, analysis of 91
From Manitoulin island, analyses

of 75

From Robillard's quarrv. anal-
of : ;.... 38

From Rymal station, analysis oi 126
From Sand Point quarries, analy-

ses of

Fr.-m Springvale. analysis of

From Woodhouse township, analy-
of

Pagi

In Algoma distrii I

I] Anderdon township, analy-is of 41

tobicoke township
In Tudor township
In York township
I-land< in Georgian bay
v

. II lileybury

Occurrences by localities

kburn 'island 13

Ifaniton island

On Island portage
On lake Nipigon .111

On lake St. John
On McDonald's island 84

I I Manitou islands

On Mattagami river 32

On Wabinosh bay 1 A 1

'-

1 stone islands, analysis of lii

stone from
Limestones, argillaceous

At Lake Panache 2

ibution of

From Bimcoe county, analyses of 11"

Nature of
*

19

Origin of F 1

of

Value of 1

Varieties of

Lime water
t

6

Lincoln county .'

Clinton formation in

Niagara formation in

I' tsdam sandstone in

Quarries in 73

Lindsay 113

Lingula Canadensis
Liquid carbon dioxide
Lithographic stone

At Marmora, analysis of 60

In Bruce county 36

On Lake Temiscaming 87

Little Current
I township

Lodi :
-

Log of boring in Raleigh township ... 68

Log of well at London 80
\- Fort Stanley

In Anderdon township 42

In Glengarry county 46

In M ' aship

Near Chatham
On Pelee inland

Longford limestone, analyses of 91

rlsts of -
91

Longford mills, limestone at 24

Longford, quarries at 90

L gford Quarry Company. The i

1 - "Jet 94

1 gueil township •

L'Orignal g
L'Orignal, township of •

Lorimer lake 9
^

Louck's nulls 108

Loughborough lake J*
Marl in

46
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Page

Loughborough township 44, 45
Lount township

'

94
Lower Helderberg formation ......... 24
In Haldimand county 53
In Huron county '.'.'.

67
In Welland county 116, 118

Lower Silurian, or Ordovician rocks 24
Loyada lake 72
Lucan '""

"'

gg
Lucina elliptica .- ..' 96
Lutterworth township, crystalline

limestone in 56 .57

Iron ore in
'

57
Lyell island 37

McCauTs mills 108
McCaul's wharf ins
McDonald A. A. ... 61
McDonald's island, limestone on 84
McDonald's quarry 122
McDougall township 93
McGlashan's mills [[[[[ 109
Mcintosh's quarry, analysis of lime-

stone from 6±
McKellar township 94
MeKenzie's mills

"""
53

McKenzie township 94
McKinnon's quarry, analysis of lime-

stone from
, 61

McLean. Alexander 64
McLean's marble quarry 102
McXab lake 17
McXab township 102, 105

Analysis of Calciferous limestone
from 105

Marl in 107

Macrostomus 87
Madawaska river 101
Madoc '[

59
Marble, analysis of 65
Marble quarry 63

Madoc township, dolomite from 62
Quarry in 61

Madoc village, marble at ."...62. 65
Maganetawan river 94
Magnesia, effects of in lime 12, 16

In cement ]ij

Magnesian lime 59
Magnesian limestone, 37. 117, 120 121

123. 124. See also Dolomite.
Analysis of 87
From Colborne township 67
From Gloucester township 38
In Anderdon township 41
In Frontenac county 44, 45
In Grey county 49
In Hungerford township 59
Of Guelph formation 114
On Wahnapitae river 83

Magnesian limestones at Lake Pan-
ache 29

Magnesite 5
Magnesium in Upper Silurian rocks 25
Magnesium oxide 20
"Mahogany" stone 112
Maitland 48
Manitou group of islands 81, 94

Page

Manitoulin island 75
Analyses of limestone from 75
Clinton formation on 78
Dolomite on 76
Hudson River formation on 76
Lime on 76
Limestone on 84
Marl on 76
Niagara formation on 75, 78
Quarries on 76. 79
Silurian system on .'. 75
Trenton formation on 75, 76

Manitoulin Portland Cement Com-
pany 80

Manitouwabin lake 93, 94
Manitowaning 76
Limestone at 80
Mann or Burnt island 85

Manotick 46
Maple island 94
Mara township 89
Marble 11

American 103
Analysis of from Ellis' quarry ... 65
Analysis of from Harrison's quarrv 65
At Bridgewatcr 62. 63, 64. 60
At Echo lake 31

At Garden river 3

At Madoc village ...62, 63
From Limekiln quarry, analysis of 65
In Galway township 57

In Glamorgan township 57

In Lutterworth township 57

In Marmora township 65

In Seymour township 60

In Snowdon township 57

In Victoria county 112

Marble lake 101

Marble quarries 11, 12

Marble quarry at Arnprior 102, 103

At Renfrew 102

In Somerville township 114

Near Tweed 64

Marbles from Hastings county, an-

alyses of 65

Of Renfrew county 101. 102

Marl 26. 87

Analyses of. 28, 39, 51, 66, 71, 87. 107,

112, 114. 122

At Blue lake 34

At Ice lake SO

At Mink lake 107

At White lake 66, 106

For making cement 18

From Emerald lake, analysis of... 87

From Hastings county 66

From Manila, analysis of 114

From Victoria county •• 114

From Wellington county, analysis

of 1"
From Westmeath township, an-

alyses of 10j

In Brant county 34

In Brant township 37

In Bruce county 3<

In Carleton county 39

In Carrick township 37

In Frontenac county 43, 4b
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Pa( b

Marl (continued.)
In Grey county
In Grey county, analysis of
la Hastings county 59
In Lanark county 71

In Lavant town-hip 71

In Loughborough lak.- 4'-

In North Dumfries township. ..115, 11'

In Ontario county 90
In Renfrew county 106
In Ross township 1"7

^uefheld township
I n Waterloo county 11".

On Manitoulin island
On P. A. D. A: W. railway Ill

On Pitikigouching river 112
Marlbank 17

Marl deposit* at

Marmora 59
Lithographic stone at 60
Township, marble in

Marshall"* mills 69
Martin's falls Ill

Maryborough township 122
Marysville 44

tuga Point
Matchedash bay 89
Mattagami river, ironstone on 32
Limestone on 32

ille 37
Medina formation in Bruce county 35

In Halton county
In Peel county 95
In Wentworth county 12.'-!

Medina sandstone at Owen Sound... 48

Medina shales in Grey county 49
Meldrum bay 76

Merchant's quarry 110
Merrickville 47

: township, log of well in . B

Metchkewedenong 79

Mica 21, 93. 94

Mica schists 101

Middle island 42
Middlesex county. Comiferoua rorm-

ation in

Middleton bridge 115
Middleton's quarry 125
Middleton township 8-3, 118

Midland, Black River formation at 11"

Quarrv at 110

Milk of lime 6
Mill lake 94. 95

Mille Roches quarry 47, 110

Milwaukee, Wis., analysis of lime-

stone from 15

Mimico river ... 126

Minden township, crystalline lime-

stone in 56
Minerals in crystalline limestom -

Miner's Bay 57
Minisegog lake 94
Mink lake 104
Marl at 107

Minor uses of limestone 13

Mississippi river 101
Moira river 27 5

Molybdenite 21. 57
"Monarch"' cement 17

Monmouth township, crystalline lime-
• •• in

Grenville seri<- in

Mono township 39
Montreal river 82, 83
Moose creek

B island
Moose river, gypsum on 32
Mortar, composition of ancient 12

Mountain quarry 119
Mountain township
Mount Healy
Muckwabi lake
Mudge bay
Mud lake
Mud Turtle lake 113
Mulmur township 39. I

Murchesonia 5

Murphy's limestone quarry
Murray's quarry -

Muskoka district, crystalline lime-

stone in

Muskoka, granite in

Muskoka river 94
Muskrat lake
Muskrat river

Namannitigong river 94
Napanee. analysis of limestone from 27
Napanee Mills, manufacture of natu-

ral rock cement at 15 27

Nassagaweya township 57 58

National Portland Cement Company 18

Nation river 47. -

Natural gas as fuel for burning
lime B, 119

At Barnes' quarry 12'

Natural rock cement 14

Analyses of limestone for making 15
Limestone for at Napanee Mills... 15
Limestone for at Nepean 15

Limestone for at Thorold 15

Nature of limestones 19

Nautilus 96
Nepean. analysis of limestone from 15

Nepean. stone for natural rock cem-
ent at

Nepean township
Newman or Great Manitou island Bl

Niagara escarpment cVn

Niagara formation 6, 13. 15

Extent of in western peninsula
Fossils of ... 31

In Bruce county ... 3<>

In Dufferin county 39
In Grey county
In Halton county 57 58

Tn Lincoln county
In Nipissing district -

In Peel county 95

In Simcoe county 109. 11"

Tn Welland county ll fi

In Wellington county 120

In Wentworth county 123. 12"

Of Hudson Bay iz

Of Winnipeg basin
On Albany river 31. 112

On Cockburn island
"
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69

47

ro

118

Page

Niagara formation {continued.)
On Lake Temiscaming 83
On Manitoulin island 75, 78

Niagara' limestones 22, 24
At Ancaster 'l25
On Kenogami river 31

Nichol township 121
Nipigon, lake Ill
Nipigon series Ill
Nipissing district 81

Clinton formation in 84
Niagara formation in 84,86
Trenton formation in 84

Nipissing Road band of crystalline
limestone 94

Nipissing township 94
Nodules in Hamilton formation, an-

alysis of
Norfolk county, Corniferous forma-

tion in
Oriskany formation in

North Augusta
North Burgess, analysis of limestone

from
North Cayuga township 52, 53,
Analysis of limestone from 55

North Dumfries township, marl
in 115, 116

Northern palaeozoic area 25
Northumberland county, Trenton

formation in 88, 89
Nottawa river 39
Nottawasaga township 49, 109

Oak ridge 95
Oil on Pelee island 42, 43
Oil, wells bored for at Toronto 126
In Kent county 68

Oneida, analysis of limestone from... 15
Onondaga formation 15
In Brant county 33
In Bruce county 35
In Haldimand county 51
In Waterloo countv 115
In Welland county 116, 117
In Wellington county 120, 122
Rocks for making hydraulic cem-

ent in 15
Onondaga limestones 22, 24
Ontario county, Trenton formation

in 89
Ontario Portland Cement Com-

pany 18, 34
Opeongo road 102
Opimika narrows 87
Ops township 113
Orangeville, quarries at 39
Ordovician or Lower Silurian rocks 24
Origin of limestones 19
Orillia township 89
Oriskany formation in Haldimand

county 53, 54, 55
In Norfolk county 88
Rocks, suitable for grindstones ... 54
Sandstone 56. 119

Ormond Corner 40, 47
Orthis lynx 77
Orthis (Rhipidomella) livia 96
Orthoceras 77

Page

Orthoceratites 84, 86
Orthoclase crystals 103
Osgoode township 46
Oshawa 41
Ottawa city 38
Ottawa river 38, 102
Ottawa valley, Laurentian rocks of 101
Marble 103

Otonabee canal 97
Otonabee river 89, W
Owen Sound 17, 18, 48
Dolomite at 48
Medina sandstone at 48

Owen Sound Portland Cement Com-
pany 17

Oxbow on Saugeen river 36
Oxford county, Corniferous limestone

in 91
Ouarries in 92

Oxide of chromium 82
Ox Point 27
Oxyhydrogen light, lime for 6
P. A. D. & W. railway, marl on Ill
Pakenham township, Calciferous for-

mation in 70
Palaeozoic formations in Carleton

county •. 37
Palaeozoic limestones 21, 103

Analyses of 61, 110
Distribution of 22
Of L. Ontario-Georgian Bay ...22, 25
Of lower Ottawa area 22
Of Peterborough countv, analvses

of 98
West of James bay 31

Panenka grandis 96
Paper-making, use of lime in 13
Paquette rapids 104

Paris 52
Analysis of limestone from 15

Gypsum at 33, 34

Parry Harbor 95

Parry Sound band of crystalline lime-

stone 93
Parrv Sound district, crvstalline lime-

stones of 92, 93, 94, 96

Partridge inlet 94

Paving, limestone for 123. 125

Pavne river HI
Pearl-spar 124

Peel countv. Black River formation
in :.. 95

Clinton formation in 95

Medina formation in 95

Niagara formation in 95

Peel township 122

Pelee island 41, 42

Gas on 42. 43

Limestones, analyses of 43

Oil on 42. 43

Quarries on 42

Pembina island 33

Pembroke 104

Penetanguishene peninsula ... 109

Pentamerus 57. 119

Pentamerus band 73, 116, 124

Pentamerus oblongus 49, 117, 124

Percv island 85, 86
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Perth county, Corniferous formation
in 95

Quarries in

Peterborough county
Analyses of Palaeozoic limed
Bird's Eye and Black River for-

mation in

Trenton formation in

Petoskey (Mich.), limestone at. ... 13

Petraia
Petroleum 91. 92, 119

Phosphatic nodules
Picbe point

Pickering township 126

Picton, analyses of limestone from ... 100

Pic tun corporation quarry 99
M ntreal riven 53, 1 13

pentine on 82

Pigeon lake (Peterborough county)... 97

Pilkington town-hip 121

Pilocera.- 59

Pitikigouching river, analysis of marl
nn 11'-

•Pitting" in plaster 12

Planorbi? trivolvus

Plantagenet township 98. 99. 108

Point Ann, analyses of li

from 61

Quarries at 59

Point Douglas 3o

Point Hungcliff »
Pollock's cjuarry. analyses of 1.

rtone from "9

Pond Lily lake 44

Pontiac county. Que ...... 102

Portage-Chemung formation in Lamb-
t.>n county

• du Fort
formation in Kent couir

- quarry 76

Port C'olhorne 53

Lime industry of 119

Quarries at 116

Limestone, analvsis of 114

Port Hope
Portland cement 16

g for manufacture of 116

Portland township 44

! of well at 41

Port Robinson 117

icial formations in Rainy
River district 100

Potassium dichromate 13

Potawatamie "river -in

or set kiln* for burning lime 7

Pot«dam sandstone 99

In Carleton county 37

In Lincoln county
Pottery at Thedford 71

Fse of lime in making 13

Pozzuolana 14

Pre-Cambrian formations... / '

Prescott -17. 48

Prescott county. Black River forma-
tion in

Chazy formation in 98
Trenton formation in 98
Utica shales in

Preston 115

Paoi

- quarry, analysis of dolomite
from ..' 122

Prince Edward county
Trenton formation in

Pringle township .94
Pulp and paper making 13

Pulp, sulphite 13

Puslinch township
Marl in

Pyroxene 21. 103

Quan .

A.1 Ancaster 1 2-5

\- Bowmanville 41

A- ( Hear lake
At Coboconk 114
At Collingwood 11"

At Crookston 59, 61
At Fergus L22
A- Gait 115
At Glen Robertson
\- Lore Bay 80
\- Grimsby 74

lelph 122
\- Hagersville
A- Havelock
At Haileybury
At Hespeler 115

At Longford 90
A* Midland 11"

A- Mille Roche 110
A- Point Ann
At Port Colborne 116

At Queenston
At Rvmal station 125

A- <nerkston 116, 119

hi Springvale
A- Thorofd IK
At Villa Nova 88

Barnes' 126

Brown's U9
Guest and Hendrie's 125

H vitt's 122

In Anderdon town-hip 41, 42

In Clinton township 74

In Dorion township 112

In Dundas county 4'J

In Grey county 49

In Guelph formation
In Haldimand county 53

In Hastings county 61

In Hungerford township _• 61

In Lanark county 71. 72

In Lincoln county 73

In Madoc township
In Oxford county 92

In Perth county 96

In Ram-ay township

In Renfrew county 106

In Simcoe county 11"

In Somerville township 114

In Smith township
In Stamford town-hip H9
In Trenton limestone. Carleton

county 37

In Went worth county 125

Keefer's
On Manitoulin i-land
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Page

Quarries
| continued)

On Pelee island 42
McDonald's 122
Middleton's 125
Mountain 119
Sandstone 56
Vinemount 126

Quartz 21
Quartzite 21

Queenston, quarries at 73
Quinn's quarry 106
Quick lime. See Lime.
Racket river 40, 47
Rainy River district 100
Raleigh township, section in 68
Rama township 89

Silicious limestone in 90
Ramsay's falls 89
Ramsay township 37, 102

Calciferous formation in 70
Chazy formation in 70
Quality of lime from 72
Quarries in 71

Rankin river 37
Rattlesnake creek 55
Rattlesnake falls 53
Raven lake 18
Raven Lake Portland Cement Com-

pany 18
Rawdon township 88
Reach township, analysis of marl

from 90
Receptaculites 27
Reeb and Sons' lime kilns 119
Renfrew county, analysis of crystal-

line limestone from 106
Black River formation in 104
Calciferous formation in 104
Chazy formation in 104, 105
Crystalline limestones in 101, 102
Trenton formation in 104

Renfrew, lime industry of 105
Marble at 11, 101. 102

Rhynchonella cuneata 117
Rice lake 89
Ridgeway 54, 118
Rigaud anticlinal 99, 108, 109
Rigaud fault 98
River Delisle 46
Riviere a la Graisse 47. 98, 99
Riviere aux Sables (north) 37, 50
Riviere aux Sables (south) 68
Robert's bay, limestone band on ...81, 95
Robertson <fe Co., D., lime kilns of... 58
Robillard's quarry 37

Analvsis of limestone from 38
Rocher Fendu 102, 104
Rockford 88, 120
Rock Glen 69
Rocks, weathering of 20
Rockwood anticlinal, The ...50, 120, 121

Lime kilns at 122

Quarries at 120, 121

Rocky Point 78
- Rocky Saugeen river 50, 121
Roman cements 16
Rosendale cement 15
Rosendale, N. Y., analysis of lime-

stone from 15

Page

Ross quarry 99
Ross township 102, 103

Analysis of dolomite from 106
Marl in 107
Quarries in 106

Rotary kilns for making cement ...16, 18

Rouge river 126
Russell county, Chazy formation in... 107
Trenton formation in 107, 108
Utica formation in 108

Russel township 108

Rutherford township, crystalline lime-
stone in 30

Ryan and Haney's quarry 76, 79
Rymal station, quarry at 125

Salmon Trout or Clear lake 97
Sand deposits on Rainy river 100
Sand, function of in mortar 12
Sand-lime brick Preface
Sand Point quarries 104

Analysis of limestone from 105
Sandstone on Iron island 83
Sandy lake 97, 113
"Saugeen" cement 17
Saugeen river 36
Scapolite 21, 103
Schneider cement kiln 17
Sclater's quarry 96
Scott's quarry 106
Scugog lake 113
Scugog river 113
Sebastopol 102, 104
Section at Ancaster 123
At Cape Robert, Manitoulin island 77

At Crow river 60
At Dundas 124
At Elora 131
At Gore Bay 77
At Guelph 123
At Hamilton 123
At Hungerford Mills 59
At Lake Manitou 79

At Mount Healy 52
At Thorold 117
In Guelph township 120

In Raleigh township .• 68
In Russell township 109

Of Water-lime series 118

Near Goderich 67

On Manitoulin island 76

Sections in Bosanquet township ... 68
Of Hamilton formation at Thedford 71

Seine river basin 100
Selenite 124

"Semi-wet" system of makng cement 17

Seneca 53

Serpentine 21, 93

On Lake Abitibi 82

On Pigeon lake
#

••• 82

"Set" or pot kilns for burning lime 7

Severn river 89

Seymour township 88, 89

Marble in 65

Shale, bituminous 124

Black 124

Shallow lake 1*

Shallow lake, marl in 51

Sheffield township, dolomite in 62
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Sheik island 40, 47

Shell marl. See Marl.
Sherkston, quarries at 116, 119
Sherwood's limestone quarry 72
Shibaishkong island 93
Shinier, Prof 69
Silicate brick 13
Silurian formations 110
Group 21

In Algoma district -

In Lanark county 70
In Simcoe county 109
Limestone boulders of 40, 10U
Rocks of Red River basin 100
Strata

in on Manitoulin island 75
Silver, reported, at Miner's Bay ... 57
Simcoe county 109

Analyses of limestone from 110
Clinton formation in 109
Hudson River formation in 109

Niagara formation in 109, 110
Quarries in 110
Silurian limestones of 109
Trenton formation in 109, 110
Utica formation in 109

Simcoe island 44

Singhampton ll'i

Slaking of lime 11

Slag cement Preface
Slate from Paris, analysis of 34
Smelting ores 13
Smirleville M), 47

Smith township 97
Quarry in 98
Snowdon township, crystalline lime-

stone in 56
Soap, manufacture of 13
Soda manufacture, lime for 14
Soda, use of lime in making 13
Solway Process Company 41, 42
Somerville township, analyses of lime-

stone from 113
Quarry in 114

Soulanges county 46
South bay 78, 94
South Crosby township, crystalline

limestone in 72
South Dumfries township 18
South Elmsley township 102
South Finch 48, 111
South Mountain 40, 47
South Nelson 57
South Petite Nation river ...39, 99. 108
South Sydenham 49
Speed river 114, 120. 121
Spencerville 47
Sphalerite 21
Sphoerium sulcatum 87
Spinel 21
Spirifer gregaria 96
Pennata 69

Spirifera mucronata 68
Springvale. analysis of lime from ... 54
Quarry at 5fi

Stafford township 102, 104
Stamford township, quarry in 119
"Star" cement 18

Steam, use of in burning lime 9
Steel, use of limestone as Mux for ... 14

Steep Rock lake, analysis of lime-

stone from 100
Stenopora fibrosa 77. 7-

Stone crusher at Hagersville
Stoney Point, analysis of limestone

at 69

Strange's quarry 121

Stratford, log of deep well at 96
Strathcona or Napanee Mills 1- 26

Stricklandi canadensis 117

btromutopora
Concentrica 77

Strontia 3

Strontium, sulphate of 60

Straphomena 77

St. Anne de Prescott 99

St. Eugene 98

St. John, N. B.. limestones, analv---j

of 11

Lime making at 10

St. Joseph island, analyses of Lime-

stone from 79
Clinton formation on 7'.>

Trenton formation on 7!»

St. Lawrence river 47, 111
St. Marys 69

Quarries at 95
St. Vincent township 48
Stormont county Ill)

Black River formation in 11

Chazy formation in 110, 111
Trenton formation in 110, 111

Stucco lake 59
Sturgeon lake 11a
Sugar island
Sugar manufacture, lime in ...3, 95, 97
Sullivan's quarry 99, 100
Sulphate of lime 12
Sulphate of strontium 60
Sulphite pulp 13
Sulphur in limestone 9, 12

Sun Portland Cement Company 17

Sutton bay 87

Swego river 104
Sydenham 19

Sydenham river 48, 49

Sydenham township 48

Talbot river
Talc
Talon chute
Tanning, use of lime in

Tay township
Teitz's quarry
Temperature in slaking lime
Templeton and Gloucester anticlinal

Terraces at Dundas
Tetradium fibratum
Thedford

Analysis of limestone at

Hamilton formation at

Pottery at
Thames river

Thorah township
Thorold. analysis of limestone from
Cement rock at 15

89
31

81
13

lin
54

11

108
125
44
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Page

Thorold {continued.
I

Quarries at 116, 117
Township, quarry in 119

Thunder Bay district Ill
Thurlow, township of 19
Tilsonhurg, wells bored at 91
Titanite 21, 103
Tobermory harbor 37
Torbolton township 38
Toronto township 126
Townsend township 88
Travertine, crystalline 91
Near Paris' 34

Tremolite 101, 103
Trenton formation in Frontenac

county 44
In Hastings county 59
In Lanark county 70
In Nipissing district 84
In Northumberland county 88, 89
In Ontario county 89
In Peterborough county 97
In Prescott county 98
In Prince Edward county 99
In Renfrew county 104
In Russell county" 107, 108
In Simcoe county 109, 110
In Stormont county 110, 111
In Victoria county 112
In York county 126
On Lake Simcoe 90
On Manitoulin island 75, 76
On St. Joseph island 79

Trenton fossils 27, 40
Trenton limestone for cement manu-

facture 37
In Carleton county 37
In Durham county 40
In Glengarry county 46, 48
In Lennox and Addington 27
Quarries in 37

Trent river, limestone cliffs on 88
Trenton limestones 22, 24

Analvses of 27
Trilobites 54, 117
Tudor township, limestone in 62
Tufa, calcareous 51, 58, 91, 109
Tufa, in York township 126
Turtle river basin 100
Tweed, marble quarry near 64
Tyendinaga township 27

Upper Silurian fossils 32
Rocks 25
Rocks, magnesium in 25

Strata on Lake Temiscaming 83
Utica formation in Grey county 48

In Simcoe county 109
In Russell county 108
In York county 126

Utica shale in Durham county 41

Utica shales in Prescott county 98

Van Camp's mill 40, 46
Vankleek Hill 98, 99
Vernon corner 46
Vesuvianite 21

Victoria county 112
Crystalline limestones in 112

PAGB

Victoria county {continued.)
Marl from 114
Trenton formation in 112

Victoria Road station 1-

Vienna 41
Villa Nova, limestone quarry at 88
Vinemount quarry, rock of 120
Wabinosh bay m
Wabis bay 85
Wahnapitae river, magnesian lime-

stone on 83
Wainneet township 119
u aiKerton, litliographic stone at 6, 36
Wallace township 95
Walpole township 54
Warsaw 97
Water cement 117, 124
Waterford '. 33
Water lime formation. See Lower

neiuei oerg.

Water-lime rock, analyses of 118
Series, section of 118

Waterloo county 114. 117
Guelph formation in 114
Marl in 115
Onondaga formation in 115

Wa-wash-kaise lake 93
Weathering of rocks 20
Welland county 116

Clinton formation in 116
Corniferous formation in 116. 118
Lower Helderberg formation

in 116, 118
Niagara formation in 116
Onondaga formation in 116, 117

Well at Guelph, log of 128
At London, log of 80
At Stratford 96
At Vienna 41

In Kent county 68
Wellington quarry, analysis of dol-

omite from 122

Wellington county 120
Analysis of marl from 122

Clinton formation in 120
Guelph formation in 120

Lime kilns in 122

Niagara formation in 120

Onondaga formation in 120, 122

Wells for gas and oil at Toronto ... 126

Oil and gas in Kent county 68

Wentworth county 123
Clinton formation in 123

Medina formation in 123

Niagara formation in 125

Quarries in 125

West bay 78

Western Ontario, Laurentian rocks

of 101

West Hawkesbury township 98, 99

Westmeath township 102

Marl in 107

Weston, limestone at 126

West Winchester 40. 47

White lake 18. 97

Marl at 66, 106

White lime H
White quarry V2

Whitewash i4
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Whiting 14
Whitney, E. J 62
Wiartoxi l!i

Wilder's lake 18

Williamsburg township 39
Williams lake 18
Winchester township 40, 17

Windham township 88
Window glass, analysis of limestone

for making 6
Winger's quarry 56
Wolfe island 43
Wood, as fuel for burning lime 8
Wbodhouse town-hip 88, 118

Analysis of limestone from 88

Pagb

Woodstock, Corniferous limestone at 91
W'right, Prof. A. A
Wright's cement quarry
Wright's silver mine
Yarker
Yonge township 72
York 52, 53, 126
York county, Hudson River forma

tion in 1 -J»

Utica formation in.. 1 26
York township, limestone in 126
Tufa in 126

Zaphrentis prolines 92
Zircon
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