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TRANSACTIONS

OF

The Mining Society of Nova Scotia.

The Society as a body is not responsible for the opinions and views expressed in
the several papers presented with the Transactions.

VOL. 1. SESSION 1892-93.

PART 1.

Contemplated legislative action having excited the mining
community with a feeling of distrust the follow circular was
issued :

HALIFAX, N.S., 15th March, 1892,
DEAR SIR,—A meeting wiil be held in room 20, Halifax Hotel, Halifax, on
Wednesday the 3oth March, at 1c a.m. of all persons interested in the formation of a
United Miners’ Association,
It is intended to have this Association represent all of the various mineral interests
of this province and thereby promote generally the welfare of the mining industries,
You are earnestly requested to be present, or should circumstances prevent your
attendarnce, to sign and send the enclosed slip to the Provisional Secretary if you are in
accord with the objects and motives of this call.
Vou are also invited to ask the attendance and co-operation of any person or
persons whom you think may be interested in the matter,
Yours truly,
J. E. HARDMAN,
H. S. PooLk,
CHAS. ARCHIBALD,
G. E. FRANCKLYN,
B. C. WiLson, Provisional

GEo. W. STUART, [ Committee.
J. R. LiTHcow,

H. M. WYLDE, R. G. LECKIE,
Provisional Secretary, CHAS. FERGIE,
P. O. Box 520, Halifax. B. G. Grav.

In response to the notice of the 15th March calling a meeting
of persons interested in the various mineral industries of the
Province, to be held at the Halifax Hotel, on Wednesday, 30th
March, 1892, at 10 o’clock a.m., the following gentlemen were
present on that date :
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John E. Hardman (Provisional Chairman), Messrs. H. S.

Poole, Chas. Archibald, D. J. Konnc]ly, J. S. McLennan, A. A.
Hayward, J. H. Austen, R. H. Brown, Wm. Lithgow, J. R. Lith-
gow, B. G. Gray, Chas. Fergie, G. W. Stuart, H. T. Harding, B. C.
Wilson, T. R. Gue, Geo. MacDuff, Harvey Graham, R. G. E.
Leckie and H. M. Wylde.

The Chairman briefly stated that the object of the meeting
was to form a Miners’ Association or Society, embracing all the
various mineral industries of the Province

Proposed rules for the governance of the Society were then
read and after being referred to a sub-committee for revision
were adopted as follows :—

CONSTITUTION.

L—-NAME.
The organization shall be called “ TrE MINING SOCIETY OF
Nova Scoria.”
IIL.—OBJECT.

The object of the Society shall be to mutually benefit and
protect its members, by facilitating the interchange of knowledge
and ideas and by taking concerted action upon all matters affect-
ing or relating to the Mining Industries of the Province of Nova
Scotia, and generally to promote the said Industries by all lawful
and honorable means.

IIL.—MEMBERSHIP.

The Society shall consist of Members, Associate and Honor-
ary Members.

Members shall be persons engaged in the direction and
operation of mines and quarries in the Province of Nova Scotia,
more particularly mine and mill owners, parties interested in the
ownership of mines, mine managers, superintendents and metal-
lurgists.
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CONSTITUTION AND BY-LAWS. 3

Associate Members shall be persons not eligible in the fore-
going clause, but such persons whom the Society shall deem
worthy of admission for membership.

Honorary Members shall be persons eminent in their profes-
sion or in the mineral history of the province.

IV.—OFFICERS.

The Officers of the Society shall consist, 1st—of a President :
2nd—Three Vice-Presidents; 3rd—a Secretary ; 4th—a Treas-
urer; 5th—nine members in good standing, who s"al’ act with
the other officers as a General Council, five of whom .hall con-
stitute a quorum for the transaction 0J business.

BY-LAWS.

1.—ELECTION OF MEMBERS.

Application for admission to membership shall be signed by
not less than three members in good standing, and sent to the
Secretary. At least three weeks previous to the date of ballot
the Secretary shall provide each member with a ballot slip stat-
ing the names of the candidates and their endorsers. A member
voting shall sign the ballot slip and return it to the Secretary,
erasing either “aye ” or “ no” opposite the name of each candi-
date. At least fifteen votes in favor of any candidate must be
cast to elect, and five negative votes to exclude. Members in
good standing only shall be allowed to ballot.

2—FEES.

The Membership Fee shall be ten dollars, payable annually
in advance at the Annual Meeting of the Society.

3—ELECTION OF OFFICERS.

Nominations for officers shall be sent to the Secretary at
least one month previous to the date of the Annual M eeting, and

election shall be by ballot, as in the case for membership, on a
form prescribed by the Council.
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Vacancies occurring in the Officers or Council of the Society
shall be filled by the Council until the next annual meeting.

4.—DUTIES OF OFFICERS.

The President shall be Chairman at all meetings at which
he shall be present, and in his absence one of the Vice-Presidents.
In the absence of a Vice-President thc members shall elect a
Chairman for that meeting.

The Treasurer shall hold in trust the invested funds of the
Society, which shall be deposited in the name of the Society at a
bank approved by the Council and he shall present, from time to
time, a statement of the Society’s accounts. All checks shall be
signed by the Treasurer and c untersigned by the Secretary.

The Secretary shall attend all meetings, shall take minutes
of the proceedings, shall be responsible for the safe custody of
all papers, books and other property of the Society, and, under
the direction of the Council, shall conduct the general business of
the Society. The salary of the Secretary shall be determined by
the Council.

The Council shall have the general control and direction of
the affairs of the Society.

5—MEETINGS.

The Annual General Meeting for the election of Officers, the
transaction of the business of the Society and the reading and
discussion of papers shall be held in the City of Halifax, N.S. on
the second Wednesday in March of each year.

General Meetings for the reading and discussion of papers

and for the transaction of business shall be held quarterly at

such time and place as the Council may determine.

Special Meetings may be called by the President at any
time, or by the Secretary on the requisition of five members,
notice of which shall be mailed by the Secretary to members of
the Society. Any special business or subject for discussion shall
be specified in the notice convening such meetings, and the
Secretary shall post not less than fourteen days’ notice thereof
to the members of the Society.
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e Society No resolution shall be recorded in the minutes for which
bing. less than ten votes are cast. No measure shall pass or action be

taken in the name of “THE MINING SoCIETY OF Nova Scoria”
at any special meeting without the previous sanction of the

at which Couneil
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| elect a - . . :
he Council shall have power to appoint such consulting

Is of the Officers as may be thought desirable from time to time, and may

. ; vote them suitable remuneration.
lety at a

1 time to 7.—AMENDMENTS,.

shall be Amendments to the By-laws can be made at any annual or

quarterly meeting of the Society, provided a month’s notice of
the amendment shall have been previously mailed by the Secre-
tary to the Members of the Society:.
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The following Officers and Members of the Council were

elected as follows.

OFficers, 1892-38.

President :
H. S. PooLE, F.G.S., A.R.S.M., Stellarton, N.S.

Vice=Presidents:
J. E. HARDMAN, S.B., Oldham, N.S.
R. G. LeckIE, Londonderry, N.S.
Davip McKeen, M.P., Sydney, C.B.

Treasurer :
J. R. LitHcow, Halifax, N.S.

bonorary Secretary
B. T. A. BeLL, Ottawa, Ont.

Secretary ¢ "
H. M. WyLDE, P.O. Box 520, Halifax, N.S.

Council ;

PRESIDENT, VICE-PRESIDENTS, TREAS. AND SEC. [ex-officio. ]
Cuas. ArcHIBALD, Cow Bay, C.B.
R. H. BrOwN, Sydney Mines, C.B.

J. R. Cowans, Springhill, N.S.
CHas. FERGIE, M.E., Westville, N.S.
C. H. Dimock, Windsor, N.S.
HARVEY GRAHAM, Westville, N.S.
G. W. STUuART. Truro, N.S.

B. C. WiLsoN, Waverley, N.S.

E. A. SjosteEDpT, Bridgeville, N.S.

The
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LIST OF ORIGINAL MEMBERS.,

The following is a list of the original members.
MEMBERS.

ANDERSON, JouN H.,
ARCHIBALD, A. KENT,
ARCHIBALD, CHARLES,
AUSTEN, JoserH H.,

BAIRD, JAMES,
BeLr, B. T. A,
Boyp, Luctus J., M.E,
Brown, R. H.,

CHaMBERS, R. E,,
CLARKE, HOowARD,
Cowans, J. R,
Davison, E. D,

Dimock, C. H,,

FERGIE, CHARLES, M.E.,
FrANCKLYN, G. E,,

GrAHAM, HARVEY,

Gray, B. G, Q.C,

Gug, T. R,

Harping, H. T.,
HarbmAN, Joun E., B. Se.,
HAYWARD, A. A,

HoLmes, Hox. S. H,,
Howg, C. Frep,

JENNER, EpMUND T. L,
KENNELLY, D. J.,

Leckig, R. G,
LEckig, R. G. E,
Litacow, J. R,
Litacow, Ww.

MATHESON, W. G.
Monckron, G. F.,

Musquodoboit Harbor, N.S.
Truro, N.S.

Cow Bay, C.B.

Halifax, N.S.

Joggins, N.S.
Ottawa, Ont.
Halifax, N.S.
Sydney, C.B.

Ferrona, N.S.
Halifax, N.S.
Springhill, N.S.
Bridgewater, N.S.

Windsor, N.S.

Westville, N.S.
Halifax, N.S.

New Glasgow ,N.S.
Halifax, N.S.

«

Truro, N.S.

Oldham, N.S.
Waverley, N.S.
Halifax, N.S.

18 Arch St., Boston.

Sherbrooke, N.S.
Sydney, C.B.

Londonderry, N.S.
Middleton, N. S.
Halifax, N.S.

€«

New Glasgow, IV.S.
Sherbrooke, N.S.
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Moore, W. B,
MoseLEYy, E. T,
MaAcDurr, GEo.,
MaAcKEEN, Davip, M.P.,
McDoNALD, DUNCAN,
McKay, H. S,
McLENNAN, J. S.

PArTINGTON, G. J.,
PooLE, H. S, F.G.S,, &ec.

REmp, J. M.

Rigsy, Cuas. H.,

Ross, D. W,,

RoBsoN, ROBERT,
RutHERFORD, J. G., M.E,,

SJOSTEDT, ERNEST,
SNow, CHas. L.,
STAIRS, JOHN F., M.P.,
STEMSHORN, H. G,
STUART, GEO. W,,
TuqQuoy, D.,
TURNBULL, DEAN S.,
Wiruis, C. E,
WiLson, B. C.,
WyLbpg, H. M.,

New Glasgow, N. S.
Sydney, C.B.

Waverley, N.S.

Glace Bay, C.B.

Truro, N.S.

54 Devonshire St., Boston.
Bridgeport, C.B.

Whiteburn, Queen’s Co., N.S
Stellarton, N.S.

Musquodoboit Harbor, N.S.
Glace Bay, C.B.

Ambherst, N.S.

Victoria Mines, Sydney, C.B.
Stellarton, N.S.

Bridgeville, Pictou Co.
Mabou, C.B.

Halifax, N.S.

Truro, N.S.

Caribou, N.S.

Killeag, N.S.

Halifax, N.S.
Waverley, N.S.
Halifax, N.S.

On motion it was Resolved that the following gentlemen be

elected Honorary Members of the Society.

HONORARY MEMBERS.

Sik Wum. Dawson, LL.D,, F.R.S., &e.,
Hesry Y. Hinp, D.CL,
HueH FLETCHTR, B.A.,
C. E. FariBavurt, C.E,,
E. Giuein, Jr., LL.D., F.R.S., Can., &ec.,
RossiTER W. Raymomp, PH. D., &e.,

Montreal, P.Q.
Windsor, N.S.
Ottawa, Ont.
Ottawa, Ont.
Halifax, N.S.
New York.
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COAL ROYALTIES—ARGUMENT OF MR. POOLE. 9

In the afternoon a Committee of several members accom-
panied by counsel waited upon the Provincial Government in
reference to the proposed legislation on Coal Royalty, and in view
of the importance of the subject, the Council voted to publish the
arguments of counsel and papers relating to the same in the
Transactions.

ARGUMENT OF MR. H. S. POOLE, M.A. ARS.M.

The united gold and coal interests sympathised with by the
iron interests and represented by a Provisional Committee of the
proposed Mining Sotiety of Nova Scotia, appeared before the
Executive Council, March 16th, at which meeting Mr. Poole
contended :—

That the Government has issued three classes of coal leases :

Ist. Those in accordance with original terms and with
Section 102 of Chapter IX. of the Fourth Series of the Statutes.

2nd. Extended original leases with renewals nominally in
accordance with Section 105, Chapter VIL, of the Fifth Series.

3rd. New leases with modifications authorized by legislation
of 1886 and subsequently.

That in the case of the last when it is proposed to increase
the rate of royalty no question of “right” is raised.

The holders thereof can only pray for clemency and a careful
consideration of the returns they receive for the outlay they
may incur.

In the case of the second-class the holders contend they
accepted the form: of renewal offered by the Department of Mines
in 1886 without investigation, naturally assuming that their full
rights would be respected by the Crown officers and that they
were unaware that other lessees were receiving forms of renewal
more in accordance with their original leases; and they have
reason to believe that the forms given to and accepted in igno-
rance by them were drafted without the knowledge of the
Government or the opinion of the Attorney-General of the day.

The holders of the first-class contend that the proposal to
increase their rate of royalty touches the sanctity of contracts.

That besides retaining their original leases, they hold re-
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newals which are not new leases to be affected by the legislation
of 1886 and subsequently (with one exception).

The original leases read that they are renewable “on the
same terms, conditions and covenants as are contained therein ”—
with one exception the rate of royalty which the legislation
could alter in or after 1886. That the Department of Mines has
acknowledged that the lessees complied with the conditions, ete.,
required, and were entitled to a renewal on the sare terms, con-
ditions and covenant . as in the original lease.

The contention hence is that the leases they hold are
extended or renewed leases, not new leases.

Further that the whole spirit of a lease is to secure to the
lessee on complying with certain conditions, a title good for a
specific term of years on payment of a maxzimum rental or
royalty ; that a document reserving to the landlord the right to
increase at will such payments would place him in the position
merely of a “tenant at will,” a position wholly incompatible with
the expenditure a proper working of a coal mine in this country
entails,

And this contention the lessees are ready to leave for trial
in the courts of justice.

Holding this contention they are advised that the Legisla-
ture did act on their right, reserved in the clause of the lease,
“Provided that the Legislature may revise and alter the royalty
imposed by these presents in or after 1886 as they may think
fit” when they amended the Act in 1885 and applied it in the re-
newals of 1886.

Having then altered the royalty in 1886, their right to alter
the royalty after 1886 can only be exercised in the ordinary
meaning of a “lease” with the lessee prior to each of the
subsequent renewals contemplated in the original lease (the next
being in 1906), but not during the current period of any term of
renewal as now proposed by the Government.

Further that the late introduction of clauses into the Mines
and Minerals Act reserving to the Legislature the power to
increase at will the rate of royalty defined in future leases is
arbitrary, and inexpedient, and is contrary to the true spirit of a
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COAL ROYALTIES—ARGUMENT OF MR. POOLE. 11

lease to be made in the sacred name of Her Majesty the Queen;
but it also implies that the power (with justice) of the Legisla-
ture did not allow of such a contention being held prior to the
passage of the amendments to the Act.

Lessees have contended that if the rate of royalty can be
and is increased without a breach of faith on the part of the
Legislature they will be at the mercy of the increasing neces-
sities of the country entirely disproportionate to the extention of
their industry and the returns they receive for their hazardous
business. In reply they have been told the Government is
willing to fix a maximum rate if the lessees agree, to which the
counter reply has been made :—The leases now held on renewal
state a maximum rate for the current period of renewal and to
allow the justice of the proposed increase would be to acknow-
ledge that the power of the Legislature had been used to override
previous legislation on the faith of which large expenditures had
been made and the good name of Nova Scotia was pledged ; and
that if so used there was no guarantee that the maximum now
(if) placed would be respected but that the same power might be
subsequently exercised to again override this new maximum
rate.

The lessees wish it to be clearly understood that in these
contentions they regard the Government as a landlord of mineral
rights entirely distinct from the Legislature with power to tax

any industry, to repudiate contracts and confiscate property
without indemnity.

They exceedingly regret that necessity has forced them to
refer to this power and they have done so only because it has

been impressed upon them by the Government of the day that
this power lay with the Legislature, as it lay with the Local
Government of Prince Edward Island to confiscate without in-
demnity the lands of absentee landlords (bills disallowed) and
with the Quebec Government to modify the rate of interest on
debentures (bill withdrawn).

The body of the lease reads:—“The Company, their succes-
sors shall be entitled to a renewal thereof for such extended
term, upon the same terms, conditions and covenants as are con-
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tained in these presents, provided the Company are and shall
continue to be bona fide working the area and complying with
the terms, covenants and stipulations herein ; and provided also
that the Legislature shall be at liberty to revise and alter the
royalty imposed by these presents in or after the year 1886 as
they may think fit. Yielding the rent or royalty of six pence
Halifax currency for every ton of coal of 2,240 Ibs. except coal
now known in the Province as slack coal and except coal to be
used by the workmen of the Company or to be used in carrying
on their operations which shall be wrought and sold or otherwise
used and consumed.

And that the said Company shall keep one or more books of
account wherein true entries shall be made of all such coal as
shall from time to time be wrought or gotten forth and sold or

otherwise used and consumed by the said Company, distinguish-
ing in such accounts large coal from the said slack coal; and in
case the entries do not so distinguish the large coal from the slack
coal the whole quantity so far as applicable to the payments of

the said royalties hereby reserved are concerned shall be con-
sidered as large coal.

The Committee further asks to have Sub-section (¢) of
Section 105 of Chapter 7 of the Revised Statutes, retained. It
reads :—“ In the cases of leases that are eligible for renewal in
which the conditions of renewal embodied therein are different
from those prescribed by this Chapter, and the lessees thereof
are unwilling to have such cond:tions altered, the Commissioner
shall have power to renew said leases on the terms contained
therein and as prescribed by Chapter 9, Revised Statutes, Fourth
Series, and no other.”

They also request to have added to Section 113 of the pre-
sent revision the words “ prior to each period of renewal.”

To have the words “or of any Act heretofore passed ” of
Section 116 struck out.

Also Section 122 omitted.

It was also contended :—“ It is one of the conditions of the
lease that “slack ” coal separated from lump coal shall be exempt
from payment of royalty.”
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Hence that a landlord would not be Justified in making the

rate of royalty exclusively on run of mine coal except with the
consent of the lessee.

COAL ROYALTIES—ARGUMENT OF MR. HENRY AND

DISCUSSION BEFORE COMMITTEE OF LEGISLAT-

IVE COUNCIL. '

Bill to amend the law relating to Mines and Minerals, Ar-
gument before the Committee of the Legislative Couneil, April
27th, 1892, in relation to the proposed increase of coal royalties,

Mr. HENRY, Q.C.—Mr. Chairman and Gentlemen,—I appear
before your Committee as counsel for a number of corporations
who have invested capital in the development of the coal mining
industry of the province, and who are actively engaged in that
interest at the present time, as well as for a number of persons
who are interested in areas which are not now being worked.

The questions involved in this enquiry divide themselves
into two aspects,—first as to the actual rights of persons who
have invested large amounts of money on the faith of the exist-
ing law of the province in relation to this matter ; second, in
respect to persons who are seeking to bring about the investment
of further capital. These two classes are manifestly similarly
and diversely interested.

The question may be regarded as almost exclusively a moral
one; it is a question not so much of power as of propriety ;
it is a question not so much of what the legislature may enact,
as of what it ought to enact or abstain from enacting.

I am limited to a very short time to discuss a large, and
broad-reaching question,—a question affecting not only the
interests, but the honor of the country, inasmuch as it affects the
opinion that will be held abroad of the permanence of the rights
of parties investing capital within the territorial limits of the
province,

To confine myself within the short space of time allotted to

me I must eliminate a good deal of matter which otherwise might
properly be dealt with.
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I begin, then, by calling the attention of the Committee to
the fact that in 1873 there arose or came into existence a certain
mmportant right on the part of every holder of a lease of coal
mining arcas in the province of Nova Scotia, namely, the right
expressed in the 102nd section of chapter 9, of the Consolidated
Statutes of 1873. That right was expressed in the following
words, which I will read :—

“ Lessees of coal mines in this province, their executors,
administrators, and assigns, holding leases from the Crown, or
from the Commissioner of Mines, made since the first day of
January, A.D., 1858, or hereafter to be made, shall upon giving
notice in writing to the Commissioner of Mines, at least six
months previous to the expiration of such leases, respectively, of
their intention to renew such leases, respectively for a further
period of twenty years, from the expiration thereof, be entitled
to a renewal thereof for such extended term upon the same terms,
conditions, and covenants, as contained in the original lease, and
in like manner upon giving a like notice, before the expiration
of such renewal term, to a second renewal and extension of term
of twenty years from and after the expiration of such renewal
term, and in like manner, upon giving like notice before the

expiration of such second renewal term, to a third renewal and

extension of twenty years from and after the expiration of such
second renewed term : provided that at the time of giving such
notices, and the expiration of such terms, respectively, the said
lessees, their executors, administrators, and assigns, are and shall
continue to be bona fide working the areas comprised within
their respective leases, and complying with the terms, covenants,
and stipulations in their respective leases contained within the
true intent and meaning of section 109 of this chapter ; and pro-
vided that in no case shall such renewal or renewals extend, or
be construed to extend, to a period beyond sixty years from the
25th day of August, A.D., 1886.”

Now that comprises the whole of the legislative expression
of the rights of the parties, under coal leases, from the day that
law was promulgated. Speaking generally, it may be said that
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that section defined the rights of coal lessees in the province
down to the present time, for, though in 1885 another Act was
passed, it is submitted with every confidence that the Aect of
1885, providing for the right on the part of the Legislature to
increase or diminish the royalties from time to time payable by
the coal lessees must be restricted in its operation to rights aris-

ing for the first time between the Crown and lessees after the
passage of that Act. From 1873, down to the present time, every
individual and every corporation interested in or holding coal
areas under the law of Nova Secotia had a right to believe, and
had a right to act upon the belief that they had an inalienable
right to ask for an extension of time on compliance with the
terms in section 102 just read, keeping and observing the terms
of the then existing law. Neither the Act of 1885 nor the Con-
solidated Statutes of 1884, which modify the rights of lessees at
that time, upon a true construction, amount to a giving to the
Legislature by express provision of the power to do what is sought
to be done by the bill now before the house. The bill now before
the house proposes in no uncertain terms to subject the lessees of
all the coal areas in the province, carrying on the mining of coal,
to an increase of thirty-three and a third per cent. in the rental
that they are now paying. It matters little whether the increase
is 25 or 33 per cent., for if it would be discreditable, and I use the
term with deference, to raise the rent contrary to the terms of
the contract, the approbrium to be attached to the Act would not
be measured by the amount of the increase. The proposal in the
measure under consideration is to raise the rental of persons who
had the right to regard their rental as being fixed thirty-three
and a third per cent. ; to impose upon them by an enforceable
law of the province, without any right of ohjection on their part,
an increase in their rent. It does not require argument to show
that if it is wrong that A.B. should be given by force of legisla-
tive enactment the right to break his contract, it is equally wrong
to give the Legislature the right to break their contract. In the
one case the courts can give a remedy ; in the other it depends
upon whether there resides in the local legislature the power to
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break its contracts. Probably it has such a power, but, if so,
there is all the more reason why a high regard should be prid to
the principles by which the rights of individuals are regarded as
being secured and not to be dealt with upon a different principle
from any others in a court of law. Now these parties had the
right to go to the Government and get their leases renewed upon
the same terms as before, a right which is common and perfectly
familiar with regard to real estate. The Act before the house
proposes to raise the rental thirty-three and a third per cent. We
say that that is an Act which is unjustifiable. No amount of exig-
ency in the financial affairs of any country would justify resorting
to such a means of raising revenue as that. It reminds one of the
way in which King John used to get revenue out of the Jews by
pulling their teeth. I am serious in suggesting that if it is the
case that these corporations had these legal rights, which must
be regarded as sacred, and as constituting part of their personal
property, it is not competent as a matter of legislative policy,
even admitting the power of the Legislature, to take that pro-
perty away from them, which is practically what is involved in
this bill. Now let us see what the position of these companies
is. Let me take one of them as an example. The Glace Bay
Company held three leases granted in the years 1862, 1863, and
1865, respectively. These leases were outstanding and never
surrendered, and they continued to govern the rights of the par-
ties up to the year 1886. In 1886, by reason of the coming into
existence of the law contained in the Fourth Series of the Statutes,

to which I have already called attention, the Glace Bay Mining

Company became entitled to receive a renewal lease upon the
same terms with regard to royalty, uas those contained in their
original lease, which I may mention, for the sake of avoiding
confusion, was six pence currency. Butin the meantime this
Legislature passed the Act of 1885 to which I must call the atten-
tion of the Committee for a moment. That Act provided that
thereatter all leases should contain a provision providing for the
right upon the part of the Legislature to increase or diminish the
royalties from time to time. That is to be found on page 10 of
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the Acts of 1885. Now if that Act, according to its proper inter-
pretation, should be held to be applicable to leases issued previous
to the passage of the Act, instead of attacking the propriety of
the bill now sought to be made law, we would have to go back
and attack that section of the Act of 1885, as a deliberate inroad
upon the rights of the lessees. But upon the true construction
of the section, the courts would be bound to hold that the pro-
visions of the Act of 1885 did not apply, except to leases issued
in the future. That is, it did not apply to existing rights, but
must be confined to contracts arising for the first time after the
passage of the Act. The section reads as follows :—

“All leases of coal mines issued after the passing of this Act
shall contain a provision that the royalties may be increased,
diminished, or otherwise changed by the Legislature.”

It that section really applies to existing rights we have
to admit that at that time a violation of the principles, the
soundness of which will be admitted by every intelligent man,
was committed. But we say that it was competent legislation,
for it provided only for the case of corporations which should
first become lessees after the passing of the Act, and we contend
that it could not be held to effect the rights of parties under the
existing law.  Whatever question there may be as to the
undesirability of making such a law, even as respects leases to be
issued in the future, for the reason that such a power, subject to
the whim of the Government, would be unsatisfactory to
capitalists abroad, it must be admitted that, so far as the interests
I 'am now advocating are concerned, there would be no invasion
of existing rights.

Now, why does that clause not apply to existing leases ?
The language of the Act is :—

“All leases of coal mines issued after the passing of this

Act.”

Now, at that time all the rights I am advocating
existed. Some of them existed by virtue of leases long pre-
viously issued. ~ All of them involved the right on the part of the
lessees to get the renewals on the same terms that the existing
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leases contained. Now, what would happen when the leases
came to be renewed ? There would be documents issued covering
a new period of time, but which would be in reality nothing
more than a continuation of the old period. These documents
are called renewals. They are a restatement of the old con-
ditions in a document which carries the provisions and rights of
the parties over a new period of time; only that, and nothing
more. Therefore, inasmuch as it is shocking to an ordinary
sense of fair play to break a contract, even though it be broken
by a legislature, the courts would beyond all peradventure hold
that Act to apply to leases arising afterward ; for to impute any
other intention to the Legislature would be to impute the inten-
tion to break a contract. That would be something discreditable,
and something which the courts would not impute if there was
any other way of giving effect to the language. Inasmuch as
it would be held to be disereditable in any legislature to seek to
take away a vested right the courts would unquestionably
construe the language so as to apply to new rights arising sub-
sequently. That argument I need not elaborate, but I may say
that we have in support of it the opinions of three or four
lawyers, whose opinions have been sought without regard to
polities, and who have all given it as their solemn and confident
opinion that the language in the Act of 1885 does not mean that

the Government shall have the right to impose new conditions

with regard to royalties upon persons having existing rights

coming forward and demanding renewals, which up to that time
they had the right to demand. But even if in 1885 this Legisla-
ture committed itself to a course of action which savored of
unfairness or oppression it does not follow that it would be
Justified in resorting again to a similar course now, but, if I am
right, the Act under discussion undertakes, by force of legislative
power, to affect the beneficial ownership of all these proprietors
to a serious extent and involves a breach of public obligation ; it
involves the apprehension by people who have invested large
amounts of money that contract rights are not to be respected in
the Province of Nova Scotia. Parties may go to their friends
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and say that they hold leases of property on certain terms, and
may induce them on the faith of snch assurances to put in large
sums of money, and then they may find themselves called upon
to pay a different rent, and the enterprise instead of heing a
fairly promising one may become disastrous, and all on account
of a breach of faith on the part of the people of the provinee, re-
presented by the Legislature. If the Act of 1884 gave these
people what I say it did this supposition is not improbable or
extravagant. If it did not there is no argument for me to make.
[ challenge the promoters of the bill to show that from 1873
down to 1885 these people did not enjoy the rights I say they
did.  Of course our main contention js that this amounts to a
legislative breach of contract and a deprivation of citizens and
foreigners of actual existing rights by the instrumentality of an
Act of Parliament.

Tue CHAIRMAN—Your argument would involve the idea
that no change could ever be made.

Mr. HENRY—If aclear contract is made it does not make
any difference how long a period it covers. The exigencies upon
which it is proposed to break it must be great indeed. But let
it be understood that while I, for one, am ready to admit that in
the local parliament resides the power to cut down or impair or
destroy private rights it follows as an incident to the existence
of that power, that parliament must, by reason of the possession
of such a power, be careful to see that it does not break faith
with people lightly and bring the country into disrepute. I un-

derstand that the Government in promoting this bill disavow any

intention of breaking contract rights, so we need not discuss the

propriety of their doing that as a matter of legislative possibility.

Mr. B. G. GRAY—The Ulmirm;mspolw about making a con-
tract for all time. That is not the case here, as we have express
limits in point of time. The contract is not for all time, but
must terminate at a definite time. There is first a period of
20 years, and this may be extended by renewal to 40 years, but
it comes to an end absolutely at the end of 60 years.
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MRr. HENRY—Section 105 of chapter 7, Revised Statutes,
(5th series,) reads as follows :—

“The General Mining Association © limited,” and other
lessees of mines other than gold or gold and silver mines in this
provinee, their executors, administrators, and assigns, shall upon
giving notice in writing to the Commissioner of Mines at least
six months previous to the expiration of their leases, respectively,
of their intention to renew such leases respectively, for a further
period of twenty years from the expiration thercof, be entitled
to a renewal thereof, for such extended term upon the same
terms, conditions and covenants, as contained in the original lease,
or as prescribed by this chapter, or by any Act that may be passed
by the Legislature of this province, and in like manner upon giv-
ing a like notice before the expiration of such renewal term, to a
second renewal and extension of term of twenty years from and
after the expiration of such renewal term, and in like manner,
upon giving like notice, before the expiration of such second
renewal term, to a third renewal and extension of twenty years
from and after the expiration of such second renewal term, pro-
vided that at the time of giving such notices, and the expiration
of such terms respectively, the said lessees, their executors, ad-
ministrators, and assigns, are and shall continue to be bona fide
working the areas comprised within their respective leases, and
complying with the terms, covenants, and stipulations in their

respective leases contained within the true intent and meaning

of section 107 of this chapter ; and provided that in no case shall
such renewal or renewals extend or be construed to extend, to a
period beyond eighty years from the date of the original lease,
but the renewed lease shall not include in respect of each mine
worked a larger area than five square miles,”

It is in this section prol ably that we are tolook for the first
attempt in any way to provide for a right on the part of the
legislature to change the terms of tenure of leases of coal mines
as contained in the leases. Sub-section (¢) of the same section
reads :

“In the case of leases that are eligible for renewal in which
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the conditions of renewal embodied therein are different from
those prescribed by this chapter, and the lessees thereof are un-
willing to have such conditions altered, the Commissioner shall
have power to renew said leases on the terms contained therein,
and as prescribed hy chapter 9, Revised Statutes, Fourth Series,
and no other.”

What happened in 1886, in connection with the renewals of
the leases was this,—renewals were prepared which contained an
express provision in the terms of the Act of 1885 with regard to
the power of the legislature to alter, increase, or diminish the
royalties, and these leases were accepted in a good many cases
by companies, who either did not observe the peculiar wording
of the leases, or who did not realize that it constituted a change
from the preceding form, which is entirely different.

It will be necessary, in order to prevent confusion, to point
out the substantial nature of the difference between these two
forms, but at present I will content myself with saying that with
regard to the language used in section 105, chapter 9, of the
statutes of 1884, the most that can he said of it is that it pur-
ports by a general term to give power to change the terms of the
leases so as to give the legislature power to increase the royalty.
It may be said that the language is broad enough to include so
cxtrnurdin:wy and improbable an intention, but even if it does
do so it only gives power to the legislature to do a wrong, and it
is still for the legislature to say whether in using language
which might involve a matter connected with the general ad-
ministration of the mines it was meant that the legislature here-
after should understand by the language used in 1884, that it
was to have a right to exercise a power that would be otherwise
a wrong. It is for the legislature and this committee to say
whether under the power to change the terms of leases, they are
to abstain from all question whether it is wrong to break a lease

and to heap burdens upon these people, or to do a thing that is
obnoxious to all notions of legislative policy. It does not advance
the argument a particle to show that in 1884 there was a general
power given to change the terms of leages, It may be that there
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is good reason to interfere by changing the terms. The terms
may be inconsistent with the general management of the mines,
and it may be desirable on that account to change them, but
there can be no cogent reason, except impecuniosity, which is no
reason at all, for giving authority to raise the rent. We know
that the subject of mines is one of public and general interest,
and it may be that there is something in the terms of the leases
which constitutes an obstruction to the exercise of the general
policy, but no such reason can exist for raising the rental because
it is necessary for the province to raise money from some source
or other. This, I think, is a conclusive answer to the suggestion
as to the meaning of the words in the Act to which our attention
was called.  With regard to the impropriety of making a man
pay more for property upon which he has expended large sums
of capital a humble illustration will suffice. Suppose that a man
rents a farm upon which he grows potatoes only, and suppose
that instead of paying so much an acre for the land he agrees to
pay three eents a bushel for every bushel of potatoes that he
raises, and that an agreement is entered into by which he is

given the land on these terms for a period of 20 or 30 years.

Suppose that on the faith of this agreement he goes into posses-
sion and erects houses, and barns and so on.  After he has been
working for ten years or so, his landlord comes to the legislature
and says, “I am a little hard up. I agreed with so and so to let
him have my place for a term of 20 or 30 years to grow potatoes,
for which he was to pay me a royalty of three cents a bushel.
He has been doing pretty well, and I think that now he ought to
pay me six cents, or give up the enterprise.”  Will any lawyer,
or farmer, or business man or miner say that there is any differ-
ence between changing the terms upon which people have
invested in the heavy works involved in mining, by raising the
rates of royalty, and the injury that would be involved to the
man who undertook to raise potatoes, by violating the terms of
his contract ? I say that there is no contract to permit of such
a change unless the reception, in 1886, of renewals which con-
tained ‘anguage that they were not ohliged to be hound by, and
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their failure to realize that the language did them an injustice is
to be regarded as the making of a new contract, [ say that
these people stand before the legislature to-day as they might
have done in 1886, and say that they will accept no document
which contains an assertion of a right on the part of the legisla-
ture to change the rent that they are to pay for mining coal in
the areas leased. Possibly some of these corporations did receive
leases in 1886 which contained words, which, if it is said that
they are bound hecause they did not discover the meaning, would
bind them as a matter of acquiescence and consent, but I do not
think it can be seriously argued that the circumstances under
which the renewals were given amounted to anything that, on a
fair view of it, would be regarded as a conscious acquiescense in
the use of this language to change the terms with regard to the
rent.

Then I must point out why the companies did receive the
leases. If some companies are not to be bound by the fact that
they received the leases into their possession, other companies re-
fused to receive them and took leases which are in the terms of
the Act passed in 1886, to which I have not yet called attention,
This Act contained a short provision at the end of one of its sec-
tions which gave the legislature by express agreement liberty to
revise and alter the royalty in or after the year 1886,

Now it will be necessary to say a few words with reference
to the condition of a company which refused to accept the lease
with the language based upon the Act of 1885, but, instead, re-
ceived a lease incorporating the language of the Act of 1866, to
which I have referred. The majority of the leases received in
1886 contained the language provided for by the Act of 1866 and
did not contain the language in the terms of the Act of 1885,
expressly giving the legislature the right to increase or diminish
the royalty from time to time. I refer now to the Acts of 1866,
chapter 9, section I, which is identical with section 102 of chapter

7 of the statutes of 1884, which gave the government the right

to renew on the terms of the original leases. The two sections
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are identical down to the last elause of section 1 of the Act of
1866, which reads as follows :—

““Provided that in no case shall such renewal or renewals extend, or be con-
strued to extend, to a period beyond sixty years from the 25th day of August, A.D.,
1886, and provided also that the legislature shall be at liberty to revise and alter the
royalty imposed under such lease in or after the year 1886.”

That provision of the Act of 1866 was tlv]il»m'nte]y dropped
in 1873. Various publications were issued by the department
re-enunciating the law as constituted by the Act of 1873.

Tue CHAIRMAN—Do you say that the leases which were
not taken out under the terms of the Act of 1885 were taken out
under the terms of the Act of 1866 ?

Mr. HENRY—Yes: and this brings us to discuss for a short
time the companies that have leases under the terms of the Act
of 1866. Assuming for the sake of argument that they are
bound by the terms of that Act, having insisted upon having
those terms in their renewals, as distinguished from the terms
offered to them, we come to the question, what right, or liability

rather, is imposed upon that class by virtue of this language,

which is the same as asking what is the meaning of the proviso
in the Act of 1866. Bearing in mind that all these leases were
to expire in 1886, which was solemnly and carefully provided
for, and there was not a lease that did not expire in 1886, the
purpose of the whole of the section is to provide what is to be
done at the period of renewal. In that connection I will read it
again. It is clear from this that 1886 was the time when the
renewals were to take place if at all.  The Act does not provide
for any interference with the rental between 1866 and 1886. It
is clear that the legislature was to have the right to make the
change in 1886. Quaere—When did it commence to have that
right ?  Does it not strike even a non-professional mind that the
Act provided for the making of new terms for each renewal ?
That the change was to be made in 1886 if at all? At that
period another tenure is entered upon for another period of
twenty years upon terms which may be ruled upon by the
legislature. Then in 1906 another term is entered upon when
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new terms can be fixed. Then in 1926 still another term is
entered upon.

ThE CHAIRMAN—Your argument is that the renewal is
good for the 20 years ?

MRrR. HENRY—Yes: and this view is concurred in in an
opinion  carefully prepared, after full investigation, by Mr.
Borden, which the committee is at lilwrty to peruse. It is also
the opinion of Messrs. Drysdale and Newcomb, especially I
believe of Mr. Newcomb. If it is not felt that we have legal
talent enough here it should be sought elsewhere. The view ex-
pressed by these gentlemen is the view that we say the court
must take, and this is uxccmlingly important. The argument is
easy to make and to understand. It is that taking the whole
section together you find that the one thing to be done was to
provide what was to be done in connection with the renewal of

the relation of lessor and lessee, by a new document, the lessee

having the right to demand a renewal, and the government being

bound by the terms of the leases to grant it, but having the right
to say what the rent should be. This right was not a right to
interfere during the 20 years, but a right to fix the rent for the
renewed period as it was fixed for the original period during
which as it has been shown the legislature had no right to
interfere.

Now, what happened?  When these lessees took the
renewals in the terms of the Act of 1866, they took the best thing
that they could get, and we have to see what they got amounted
to. The words of the Act were: “Provided also that the legis-
lature shall be at liberty to revise and alter the royalty
imposed.”  Is that a mere statement of the law, or does it give
the legislature the power to alter the rate of royalty from day to
day, and from year to year, and from time to time. I submit
that it does not. ~ The most that it means is the re-statement of
the rights that the companies had. Admitting for the sake of
argument that the companies are now liable to have the rate
altered in the year 1906, they are not liable to have it changed
before that time, and to do so would be a breach of contract,
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We are willing to submit this point to any reputable judges.
Therefore we cannot agree with the Provincial Secretary when he
says that he does not intend to commit a breach of contract,
The operation of the mines is often a hoon to the province alone,
while it is a source of loss to the people who put capital into the
enterprise. A few cents a ton added to the freight will keep the
coal from markets that it now reaches. while a few cents taken
off will enable it to go further. The burden now proposed will
not only impair the rights of persons who have now their money
invested in the mines, but it will deter persons who have
invested, or are desirous of investing in other enterprises. Surely
in this enlightened age, morality and stability should be the
governing considerations. If the proposed increase constitutes a
breach of contract it will be a serious thing for the legislature to
sanction it; if it be not a breach of contract we will have no
right to complain on that ground, and it will become in that case
a question of expediency, whether the enterprises can stand the
burden proposed.

Mr. H. S. POOLE, agent Acadia Coal Co., said that many of
the companies were not present other than by representatives.
(The Chairman stated that he had received telegrams from a
number of companies authorizing Mr. Poole to speak for them.)
The Premier and the Attorney-General had stated that they
did not intend to use the power of the legislature to over-ride
the terms of the leases, but claimed that they were acting within
their powers as lessors. The holders of the leases desired to
approach the committee as legislators and as landlords. The
Attorney-General had said that he would blush if he thought
that it was for a moment intended to commit a breach of con-
tract in this legislation; he claimed that the government had the
right to make the proposed increase. The Premier had impressed
upon the holders of the leases the power of the legislature, and
had said that it could take away private property. When it
came to the question of property the holders of the coal leases

received a good deal of sympathy from gentlemen representing
other branches of the mining industry. There were present here
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representatives of iron, gold and quarrying interests, who all felt
that the security of the titles to their properties was of vital in-
terest to their shareholders, Touching the question of legislation
they had been told that they had nothing to say but to appeal to
the clemency of the legislature. He believed that there was a
right of appeal to the Governor-General, and perhaps, to Eng-
land.  The Prince Edward Island legislature confiscated the
lands of the absentee landlords, but when the appeal went home
their action was disallowed, and a commission was appointed to
in«lvnmify the landlords, and the confiscation laws were dis-
allowed. A year ago the Province of Quebee passed a mining
law which included minerals not included here, phosphates, for
instance.  There was great agitation against the law and an
appeal was made for its disallowance, A correspondence ensued
which he had here. Sir John Thompson said that if the legisla-
tion was passed upon an admission, it should appear that the
person making the admission had authority to doso. M. Sedge-
wick said that the law amounted to a confiscation of mining
rights. In the end the province agreed either to withdraw the
bill or modify it. In the province of Ontario they passed the
Mining Act of 1892, giving certain rights and privileges to lessees,
and at the same time imposing royalties, but they were particular
to distinguish as to vested rights under titles previously granted.
The increase proposed here would be of considerable moment to
the holders of leases. As had been already intimated, if this law
had been enforced last year the books of one large concern would
have shown a debit instead of & small credit.

MR. LECKIE desired to state the effect that the passage of
the bill would have upon the manufacture of iron., At present,
the coke used in the manufacture of iron was made from slack
coal. Slack coal had been free because it was an inferior pro-
duct and contained impure matter. By bringing slack coal under
the operation of the bill, and imposing a roy: Ity of ten cents a
ton on it, it would make a difference to Londonderry mine in the
furnace now going of $9,000 a year. A rolling mill had been
started to give employment to the men, and the increase there
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would make a difference of of $500 a year. This would be equal
to a tax of $9,500 a year on the Londonderry Company. There
were gentlemen on the committee who where aware that for the
$3,000,000 expended by the Londonderry Company the share-
holders had never received a penny of return. It takes two tons

of slack coal to make one ton of coke, so that if the propose

royalty on slack coal is imposed it would amount to a tax of 20

cents a ton on coke, and this would be, as already shown, a tax
of $9,000 on the pig iron produced by the company. The rolling
mill at present was carried on without loss, but also without
profit. The imposition of the proposed tax would be $500 of
absolute loss to the company. The company had been discussing
the propriety of blowing in another furnace. If that were done
the loss would be $18,000 a year. There never was a time when
iron was as low as at present, and if the bill became law it would
be a question whether the company would continue operations or
not.

MRr. FRANCKLYN concurred in what had been said. With
regard to the bill providing for existing contracts he thought,
with an exception which he desired to point out, that it would
meet the substantial requirements of justice. This spring he was
in Montreal, and made offers to the Canadian Pacifie Railway
Co. When he returned he found the notice of the proposed in-
crease of royalty. The offer made the company, of course, could
not be withdrawn. As the price of coal went down they had
been obliged to accept a lower price.  If they had not done so
the company wouid have taken American coal, and the province
would have lost the whole of the royalty.  As the contract was
practically made before the reception of the notice, he thought
that the coal under the circumstances should pay the old rate.

MRr. H. A. BUDDEN represented the Drummond Colliery.
He said that it was usual to commence negotiations for contracts
early in January. He was engaged for from six weeks to two
months in such negotiations before the actual closing of the con-
tracts. Contracts had been made by his company amounting in
all to 100,000 tons, of which a large portion went to the Canadian
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Pacific Railway. Contracts had to be made early in order to
engage the tonnage required. Buyers could not be forced to
definite terms.  If one company did not meet their views another
would.

Mr. J. R. LITHGOW, representing the Glace Bay Co.—
While other companies holding leases prior to 1866 had the leases
renewed the Glace Bay Company did not take out renewals in
1866, but held the original lease, under which, in 1873, the com-
pany became entitled to renew on the terms of the original leases.
According to that legislation they were only bound to pay six
pence per ton, old currency, on round coal and have slack e al free.
This being the case it seemed like a breach of faith when the time
came to give the renewals that they should not be able to obtain
them. Suppose that in 1862 the province issued debentures bear-
ing intevest at 6 per cent., to terminate in 1886; and suppose that
in1873 the legislature enacted that the holders of those debentures
should be entitled to renewals for periods of 20, 40 and 60 years
at the same rate of interest. Theconsequence would be that the de.-
bentures would be increased in value, Suppose that ten years
after the legislature should enact that the holders of the deben-
tures should have the renewals, but only at the rate of 4 per cent.
That would look like repudiation, but it seemed to him to be g
parallel case. Or suppose that he leased a property for a period
of 20 years at a specified yearly rental, and the landlord said that
he might have a renewal for a further period of 20 years at the
same rate. Then suppose that when the time came to renew the
landlord said : « youmay have your renewal, but you must pay an
increased rental.” That illustration was applicable to the present
positionof the holders of coal leases. They were entitled to renewals
on the terms of the old leases, but the legislature said “you can have
your renewals, but you must take the chance of what the roy-
alty will be.” He did not think that that was fair and he did
not think that it would be sanctioned.

Mr. POOLE—The Province of Quebee found that money
could be borrowed at four per cent., and proposed to substitute
debentures bearing interest at that rate for the debentures upon
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which they were paying five per cent. The result was that they
had not only to withdraw the bill, but the debentures of the pro-
vinee fell from par to 92.

MR. B. G. GRAY—Held three leases taken out under the
statute which provided that the royalty was subject to revision and
alteration. The legislation of 1885 changed those terms, and in-
serted a provision that the legislature might increase or dimin-
ish the royalty. In interpreting this legislation, where the terms
used were different, it would held that the legislature must have
intended something different. If the first terms were equivalent
to the last, the legislature would not have found it neccesary to
make any change in them. He thought the terms first used did
not mean the same thing as the-other If the royalty could be
increased in the way proposed it could be increased every day in
the week. He had contracts now current that had been made

for six years. To “revise and alter” was a very different thing

from to “increase and diminish.” In order to encourage enter-
prise, the legislature might have intended, under the first terms,
to give power to remit royalties for a number of years.

MRr. POOLE read the following letter from F. H. Odiorne

& Co., 86 State street, Boston :—
BostoN, April 8th, 1892.
. S. Poole, Esq.
Acadia Coal Co.

DEAR Sir,—Your favor of the 28th ult. was duly received. We found, when
we had got the data of cost of coal from Pictou by all rail, our small customer here
was not so anxious to use Acadia Coal as he had indicated, and he is not inclined to
give us an order. We have this morning your favor of the 6th inst. The West End
R. R. Co. have nothing to do with the purchase of the Ontario mine, although it is
quite possible that some of the parties to that purchase may be stock holders in the
West End Co., but that is no indication that the two operations have any connection.
We find from Joseph Revere that the parties interested in both the Ontario and those
interested with Iussey in the Inverness property are doing all they can toward the
object which you seek.

The parties have a bond only for the Inverness property, and they have written
to the Halifax people that they shall not purchase, but will surrender their bond in
case the Government raise the rate of royalty. There can be no question but that
such action by your Government will prevent the investment of American money in
your mines, and greatly injure the credit of your Government in all other matters. We
shall be very glad if we can see any way in which we can aid you in this matter.

Yours very truly,
F. H. OpIorNE & Co.
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The following is the opinion of Drysdale, Newcombe &
McInnes, above referred to :—

COAL ROYALTY LEG ISLATION.

“35 NEwW BEDFORD Row,
HALIFAX, April 6th, 1892,

DEAR SIR,—Referring to your conversation of yesterday with the writer, and to
Mr. Clendenin’s letter of the 28th ult., which we herewith return, we beg to say that
it is our opinion, and we have no'doubt that those words in your lease which provide
““that the legislature shall be at liberty to revise and alter the royalty imposed by
these presents in or after the year 1886,” refer only to the successive times for renewal,
or possibly to some one particular time for renewal only to be selected by the legisla-
ture, and not to any time during the currency of the renewal terms,
tion appears to be very clear, having regard to the context, and the all important fact
that the year 1886 was the time for the first renewal. It is further, the most reasonable
construction with reference to the contract, and the rights with which it de
follows that the Government has not, as a mat

This construc.-

als. Tt
ter of contract, the right to have at the
present time a legislative revision of the royalty.

Yours truly,

DRYSDALE, NEWCOMBE & MCINNEs,
H. 8. Poole, Esq.,

Agent Acadia Coal Co.,
Stellarton, N.S.

“ I approve of and concur in the above opinion,

H. McD. Hengy.”
Also concurred in by B. G. Gray.

R. L. BORDEN’S OPINION.

Previously to 1866 the General Mining Association held
certain leases from Her Majesty of coal areas in Nova Scotia.

By the Statute 29 Victoria, (Nova Scotia), Chapter 9, Section
1, it was enacted as follows :—

““ Lessees of coal mines in this province, their executors, administrators and
assigns, holding leases from the Crown, or from the Chief Commissioner of Mines,
made since the first day of January, A.D, 1858, or hereafter to be made, shall upon
giving notice in writing to the Chief Commissioner of Mines at least six months pre-
vious to the expiration of such leases respectively of their intention to renew such
leases respectively for a further period of twenty years from the expiration thereof be
entitled to a renewal thereof for such extended term upon the same terms, conditions
and covenants, as contained in the original lease, and in like manner upon giving a
like notice before the expiration of such renewed term to a second renewal and exten-
sion of term of twenty years from and after the expiration of such renewal term, and
in like manner upon giving like notice before the expiration of such second renewal
term to a third renewal and extension of twenty years from and after the expiration of
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such second renewed term, provided that at the time of giving such notices, and the
expiration of such terms, respectively, the said lessees, their executors, administrators,
and assigns, are and shall continue to be dona fide working the areas comprised
within their respective leases, and complying with the terms, covenants and stipula-
tions in their respective leases contained, within the true intent and meaning of Sec-
tion 104, of the Act hereby amended, and provided that in no case shall such renewal
or renewals extend or be construed to extend, to a period beyond sixty years from the
twenty-fifth day of August, A.D., 1886, and provided also that the Legislature shall
be at liberty to revise and alter the royalty imposed under such lease in or after the
year 1886.”

In the fourth Revision of the Statutes of Nova Scotia (R.S,,
4th series, Cap. 9, See. 102), which came into effect in the year
1873, and in the fifth Revision, (R.S. 5th series, Cap. 7, See. 105),
which came into effeet in the year 1885, the provision as to in-
creasing the royalties was altogether omitted from this Section,

In 1885 the Statute 48 Victoria, (Nova Scotia), Chapter 4,
was passed. Section 4 of that Act is as follows :—

““All leases of coal mines issued after the passing of this Act shall contain a pro-
vision that the royalties may be increased, diminished or otherwise changed by the

legislature.”

In 1886 the leasc granted to the Association expired, and all

necessary conditions having been performed, renewals were

granted. They were in the form marked “A” annexed hereto.

My opinion is asked :—

I. As to whether the word “leases” in the Statute 48
Victoria, Cap. 4, Sec. 4, includes these renewals.

2. As to the meaning and effect of the following clause in
the form of renewal above mentioned: *“Provided that the
legislature shall be at liberty to increase, diminish or otherwise
change the royalty imposed by these presents or renewals there-
of, as they may think fit.”

I am of opinion :—

. That the word “leases ” does not include these renewals
but only includes original leases granted after the passing of that
Act. The provision is expressly made applicable only to leases
issued after its passage. If the legislature had intended to in-
clude leases issued before, but renewed after the passage of the
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Act, it would undoubtedly have expressed that meaning more
plainly, eg., by using the words «ga renewed ” after the word
“issued ” in this Section.

2. Tam of opinion that the words of this clause or proviso
have strictly speaking no legal effect whatever, The legislature
has power to increase, diminish or otherwise change the royalty
and this provision cannot in any way affect that power.

If the lease is to be construed ag if the word “lessor” or the
words “ Commissioner of Public Works and Mines” were substi-
tuted for the word “legislature” then g serious question does
arise.

That question is this: Can the royalty be increased with-
out the consent of the lessee at any time during the continuance
of the term granted by the renewal, or can the power be exer-
cised only on the occasion of a further renewal of the lease ? In
other words, is it intended to give the lessor power to increase,
diminish or otherwise change the royalty on every day in the
year during the sixty years, or only at the expiration of each
period of twenty years, and upon the renewal of the lease.

I am of opinion that this provision must be read in connec-
tion with the provisions for renewal, and that if the word
“ Lessor” or “ Commissioner ” were substituted for “ Legislature,”
the Commissioner could only increase the royalty on the occasion
of a renewal.

This construction gives a reasonable effect and meaning to
the lease. It gives the lessee a term of twenty years at a certain
rent and the option of refusing to renew if the royalty be in-
creased oppressively. It gives effect to every word of the
proviso. It gives effect to the words « these presents” because
the royalty thereby granted may require to be increased when
the next renewal is granted. The word “renewals ” is also re-

quired in order that the royalty imposed by any renewal may
also be increased upon the oceasion of a subsequent, ‘snewal.

Any other construction would bind the lessee to a contract
of the most unreasonable and uncertain nature, and would place
in the hands of the lessor extraordinary and unreasonablo powers
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of oppression. A lease of that character would be absolutely
useless and valueless as an inducement to invest or continue
capital in mining enterprises. Such a construction will not be
placed upon the provision unless the words absolutely require it,

And T think they do not so require.

I am also of opinion that the same construction should be
placed upon the similar provision found in the form of lease

marked “ B” annexed hereto.
(Signed) R. L. BORDEN.

PETITION TO HIS HONOR THE LIEUT.-GOVERNOR.

To the Honourable Malachy Bowes Daly, Lieutenant-Governor
of the Province of Nova Scotia :

The petition of the undersigned lessees of coal mines in the
Province of Nova Scotia,

HuMBLY SHEWETH :

That there has passed the House of Assembly and the

Legislative Council during the present session of the Legislature

of the Province of Nova Scotia, an Act entitled “An Act to

Amend and Consolidate the Acts relating to Mines and Minerals.”

The 116th, 117th and 122nd Sections of the said Act are
respectively as follows :—

116.  All ores and minerals (other than gold or gold and silver) mined, wrought,
or gotten under authority of licenses or leases granted under the provision of said
Chapter 7 of the Revised Statutes, 5th Series, or of any Act heretofore passed by the
Legislature of this Province, shall be subject to the following royalties to the Crown
for the use of the Province, that is to say,—

117. Coal, ten cents on every ton of two thousand two hundred and forty
pounds of coal sold or removed from the mine, or used in the manufacture of coke or
other form of manufactured fuel.

122, All leases of coal mines issued after the passing of this Act shall contain'a
provision that the royalties may be increased, diminished, or otherwise changed by the
Legislature.

There has also passed the House of Assembly and the
Legislative Council during the said present session an Act
entitled “An Act respecting the Royalties on Coal.”
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[

The first section of the last mentioned Act is as follows :—

I.  The royalty of ten cents Per ton on coal as fixed by the said section shall be
held to have taken eftect on the 23rd day of February, 1892,

The present rate of royalty on coal is seven and one half
cents per ton on all coal including so called slack coal, or in some
cases nine and seven-tenths on round coal, such rates being
optional on the part of the lessees and mutually regarded and
treated as equivalent,

The first mentioned proposed Act provides in the said 1 16th
section for an increase in the Royalty to be paid by your peti-
tioners and all corporations or persons operating coal mines under
existing leases, amounting to 33} per cent.

The other proposed Act provides for the increased royalty
being exacted retroactively, and it is submitted, is therefore
specially objectionable imlcpcmlvntly of the grounds of objection
to the main Act,

T}lL‘ )I’OVi()llS l(,‘”‘iS]ilti()ll l)(‘:Ll'i!l(’ on the S:li‘l nro )(lSO‘I ACtS
o) 5
18 as f()“()“'s o—

Section 1, Chapter 9, of the Acts of 1866, is as follows :—

I. Lessees of coal mines in this Province, their executors, administrators and
assigns, holding leases from the Crown, or from the Chief Commissioner of Mines,
made since the first day of January, A.D., 1858, or hereafter to be made, shall, upon
giving notice in writing to the Chief Commissioner of Mines, at least six months pre-
vious to the expiration of such leases, respectively of their intention to renew such
leases respectively for a further period of twenty years from the expiration thereof, be
entitled to a renewal thereof for such extended term upon the same terms, conditions
and covenants as contained in the original lease, and in like manner upon giving a
like notice hefore the expiration of such renewed term, to a second renewal and ex-
tension of term of twenty years from and after the expiration of such renewal term,
and in like manner upon giving like notice before the expiration of such second
renewal term to a third renewal and extension of twenty years from and after the ex-
piration of such second renewed term ; provided that at the time of giving such
notices, and the expiration of such terms respectively, the said Lessees, their executors,
administrators and assigns, are and shall continue to be bona fide working the areas
comprised within their respective leases, and complying with the terms, covenants,
and stipulations in their respective leases contained, within the true intent and mean-
ing of Section 104 of the Act hereby amended, and provided that in no case shall
such renewal or renewals extend, or be construed to extend, to a period beyond 60
years from the 25th day of August, A.D., 1886, and provided also that the Legisla-

ture shall be at liberty to revise and alter the royalty imposed under such lease in or
alter the year 1886,
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Section 102, Chapter 9, of the Revised Statutes, 4th Series,
(1873), is identical with the above section of the Act of 1866, ex-
cept that it does not contain the concluding proviso, that is to
say, the words “And provided also that the Legislature shall be
at liberty to revise and alter the royalty imposed under such
lease in or after the year 1866.”

No such provision as this latter is contained in any part of
the consolidated Acts of 1873.

Section 105, of Chapter 7, of the Revised Statutes, 5th
Series, is as follows :—

105. The General Mining Association, Limited, and other lessees of mines
other than gold or gold and silver mines, in this Province, their executors, adminis-
trators and assigns shall, upon giving notice in w riting to the Commissioner of Mines
at least six months previous to the expiration of their leases, respeetively, of their in-
tention to renew such leases, respectively for a further period of twenty years from the
expiration thereof, be entitled to a renewal thereof for such extended term upon the
same terms, conditions and covenants as contained in the original lease or as pre-
scribed by this Chapter or by any Act that may be passed by the Legislature of this
Province, and in like manner upon giving a like notice before the expiration of such
renewal term, to a second renewal and extension of term of twenty years from and
after the expiration of such renewal term, and in like manner upon giving like notice
before the expiration of such second renewal term, to a third renewal and extension of
twenty years from and after the expiration of such second renewed term ;3 provided
that at the time of giving snch notices, and the expiration of such terms, respectively,
the said Lessees, their executors, administrators and assigns, are and shall continue to
be dona fide working the areas comprised within their respective leases and complying
with the terms, covenants and stipulations in their respective leases contained within
the true intent and meaning of section 107 of this chapter, and provided that in no
case shall such renewal or renewals extend, or be construed to extend, to a period be-
yond eighty years from the date of the original lease, but the renewed lease shall not
include in respect of each mine worked a larger area than five square miles.

* * * * * * * *

(e.) In the case of leases that are eligible for renewal, in which the conditiong
of renewal embodied therein are different from those prescribed by this chapter, and
the lessees thereof are unwilling to have such conditions altered, the Commissioner
shall have power to renew said leases on the terms contained therein and as prescribed
by chapter 9, Revised Statutes, fourth series, and no other.

Section 4 of Chapter 4, of the Acts of 1885 is as follows :—

4. All leases of Coal Mines issued after the passing of this Act shall contain a
provision that the Royalties may be increased, diminished, or otherwise changed by
the Legislature.

All leases in existence previous to the 25th day of August,
1886, expired on that date, and were, with leases afterwards
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issued from time to time, renewable according to the terms of the
Acets above set out and the terms of the leases themselves on the
corresponding dates in the years 1906, 1926 and 1946,

Your Petitioners submit that the re-enactment in 1873 of
section 1 of the Act of 1866, without the proviso under which the
Legislature was to “ he at Iiherty to revise and alter the royalty
in or after the year 1886,” conferred upon all the holders of then
existing coal leases, and upon all subsequent holders of coal leases
up to the year 1884, when the Revised Statutes, Fifth Series,
were promulgated, an absolute legal right to renewals of their
leases up to the year 1946 without any increase in rent or royalty.

As to section 105 of chapter 7 *of the Revised Statutes,
Fifth Series above set out, your petitioners are advised and they
submit that in construing the portion of this section which pro-
vides that lessees “ shall be entitled to a renewal upon the same
terms, conditions and covenants as are contained in the original
lease or as preseribed by this chapter or by any Act that may be
passed by the Legislature of this Provinee,” it must bhe assumed
either that it was not the intention of the Legislature to provide
for future legislative action in the shape of a measure purporting
to legalize the imposition of an increased rent in violation of g
lease defining what that rent should be, or on the other hand,
if the language used as to the terms of renewal be considered
broad enough to cover the matter of an increase of rent, then it
is submitted that the Act itself was improper and that the pre-
sent Act which proposes to legalize a specific increase of royalty
in violation of existing contract rights should not receive your
Honor's assent,

Further, as to this last mentioned section, your petitioners
submit that even if upon its proper construction it would include
a right upon the part of the Legislature to increase the royalty
payable under then existing leases such increase could be stip-
ulated for only at the time of the renewal in the year 1886 of
the leases respectively, all of which were to expire and did ex-

pire in that year, so that the renewal being once made the royalty

could not legally be increased until the next following renewal
date.
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As to section 9 of chapter 4 of the Aects of 1885 above
set out, your petitioners are advised and they submit that upon
its true construetion it relates only to leases to be issued subse-
quently to its passing and that it does not relate to agreements
merely expressing the rights of the parties by virtue of leases
previously issued.

Your petitioners submit that there is clearly no legal ground
for giving to the language here used an ex post facto operation,
seeing that there is ample office for the words to perform in con-
nection with original leases to be issued after the passing of the
Act.

For the reasons abdve indicated, your petitioners submit
that the proposed legislation in a most substantial and serious
manner invades the vested rights of your petitioners secured to
them by contracts solemnly entered into on the faith of which
they have invested very large sums as capital in the various
Coal Mining Districts of the Province.

By far the greater portion of such capital has been invested

by persons residing outside of this Province and they as well as

others residing in Nova Scotia would direct your attention to
the breach of their contract rights which the proposed Acts in-
volve as above set forth ; and your petitioners therefore humbly
pray your Honor to withhold your consent to the said Aects.

And your petitioners as in duty bound will ever pray, ete.

(Signed)
THE MINING SoCIETY OF NovaA ScOTIA.

Henry S. Poole, President.

THE GENL. MINING Ass'N, Ltd.
Cunard & Morrow, Agents.

THE Acapia Coan CompaNny, Ltd.
Henry S. Poole, Agent.

THE INTERNATIONAL COAL CompANy, Ltd.
By Hugh MecD. Henry, their Atty.

W
and oth
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same to
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5 above THE CUMBERLAND RAILWAY AND Coar
1at upon

Company, Litd.
By Hector McInnis, their Attorney.

d subse-

THE CALEDONIA CoAL AND RAILWAY Co.
‘eements

Per H. S. Poole,
f leases

THE GowRrig Coar, MiNiNG Co’y, Lid.
By Hugh MeD. Henry, their Atty.

| ground

yeration, J. R. Cowans,

L in con- By Hector MecInnis, his Solicitor.
g of the

J. R. LitHGow, Treasurer and Manager,

ubmit B Glace Bay Mining Co. Ltd.
sub :

serious | INTERCOLONIAL CoAL Mining Company.
ured to Henry A. Budden, Vice-President.
f V\'}lic}] - e - B ~ ) "
) Low Point, BaRrAsors AND LiNGAN CoAL Compan v, Ltd.
yarious

W. J. Stairs, President.

e We, the undersigned, being interested as Lessees, Licensees,
wiia 1 and otherwise in mines and mining properties other than Coal
Sloa to Mining Properties in the Province of Nova, Scotia, having read
b the foregoing Petition, would beg respectfully to recommend the

same to the serious consideration of your Honor.
humbly

ts.

ay, ete.
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PETITION TO HIS EXCELLENCY THE GOVERNOR-
GENERAL IN COUNCIL.

To His EXCELLENCY,
THE RiGHT HONORABLE SIR FREDERICK ARTHUR STANLEY,
Baron Stanley of Preston, &e., &e.

Governor General of the Dominion of Canada in Council.

The Petition of the undersigned lessees of Coal Mines in the
Province of Nova Scotia,
HUMBLY SHEWETH :

That a Statute has been enacted by the Legislature of the
Province of Nova Scotia, entitled, “An Act to Amend and
Consolidate the Acts relating to Mines and Minerals,” being 55
Victoria (1892), Chapter 1. The said Act received assent on the
30th April, 1892.

The 117th and 118th sections of the said Aect are respect-
ively as follows :

“117. All ores and minerals (other than gold or gold and silver) mined,

““ wrought or gotten under authority of licenses or leases granted under the provis-

““ ions of said Chapter 7 of the Revised Statutes, fifth series, or of any Act heretofore
““ passed by the Legislature of this Province, shall be subject to the following royalties
‘“ to the crown for the use of the Province, that is to say :

““(a) Coal. Ten cents on every ton of two thousand two hundred and forty
¢ pounds of coal sold or removed from the mine, or used in the manufacture of coke,
¢ or other form of manufactured fuel.”

“118.  All leases of Coal Mines issued after the passing of this Act shall con-
‘“ tain a provision that the royalties may be increased, diminished or otherwise changed
‘“ by the Legislature.”

A Statute has also been enacted by the same Legislature
entitled, “ An Act respecting the Royalties on Coal ” being 55
Victoria (1892), Chapter 8. This Act also received assent on the
30th April, 1892.

The first section of the last mentioned Act refers to section
117 hereinbefore quoted and is as follows :
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““1.  The Royalty of ten cents per ton on Coal as fixed by the said section shall

““ be held to have taken effect on the 23rd day of February, 1892,”

The first mentioned Act provides in the 117th section, for
an increase of thirty-three and one-third per cent. in the royalty
to be paid by your petitioners and by all corporations or persons
operating coal mines in Nova Scotia under existing leases.

Your petitioners are advised and submit that the said see-
tions hereinbefore set forth are contrary to the fundamental
principles which should control the exercise of legislative power,
and that they constitute a gross and unjustifiable invasion of the
vested rights and interests of your petitioners ; that said sections
unwarrantably and inequitably violate and disregard the obliga-
tion of contracts solemnly entered into between Her Majesty the
Queen, represented by the Commissioner of Public Works and
Mines for the said Province, of the one part, and and your peti-
tioners of the other part, and if allowed to stand their effect will
be to seriously impair if not destroy the confidence which should

prevail in the continuance of rights granted by the said l’rm'incc;
and further, that not only do the said sections have the effect of
so infringing vested rights and impairing the obligation of con-
tracts, but by the last mentioned section such effect is declared
to be retroactive.

The foregoing grounds of complaint against the said legisla-
tion are, it is submitted, upheld and justified by the following
facts and reasons :

Your petitioners previously to 1866 held valuable coal proper-
ties in Nova Scotia under original leases thereof granted by Her
Majesty. The rate of royalty reserved by such leases was SixX-
pence per ton of 2240 pounds of round coal sold, slack coal being
exempt from royalty.

By 29 Vietoria (1866), Chapter 9, section 1, of the Acts of
Nova Secotia, it is provided as follows :

“I. Lessees of Coal Mines in this Province, their executors, administrators and
‘“ assigns, holding leases from the Crown, or from the Chief Commissioner of Mines,
‘“ made since the first day of January, A.D, 1858, or hereafter to be made, shall upon
“ giving notice in writing to the Chief Commissioner of Mines at least six months

““ previous to the expiration of such leases, respectively, of their intention to renew
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““ such leases respectively for a further period of twenty years from the expiration
‘“ thereof, be entitled 1o a renewal thereof for such extended term upon the same
“‘ terms, conditions and covenants as contained in the original lease, and in like man-
““ ner upon giving a like notice before the expiration of such renewed term, to a
““ second renewal and extension of term of twenty years, from and after the expiration
‘“ of such renewal term, and in like manner upon giving like notice before the expira-
“ tion of such second renewal term to a third renewal and extension of twenty years
“ from and after the expiration of such second renewed term, provided that at the
““time of giving such notices, and the expiration of such terms respectively, the said
““ lessees, their exccutors, administrators and assigns, are and shall continue to be

““ bona fide working the areas comprised within their respective leases, and complying

“ with the terms, covenants and stipulations in their respective leases contained,

‘"

within the true intent and meaning of section 104 of the Act hereby amended, and
*“ provided that in no case shall such renewal or renewals extend or be construed to
‘“ extend to a period beyond 60 years from the 25th day of August, A,D. 1886, and
““ provided also that the Legislature shall be at liberty to revise and alter the royalty

¢ imposed under such lease in or after the year 1886.”

In pursuance of the last mentioned Statute your petitioners,
together with other icoal lessees in the said province, procured
renewals of their said leases. The rate of royalty reserved by
such renewals was the same as in the said original leases, and
such renewal leases also contained provisions for further renewals
in the terms of the section last hereinbefore quoted.

All leases renewed under the provisions of the said last men-
tioned section, as well as all other coal leases issued in the said
province previously to 25th August, 1886, expired on that day
and according to the terms of the said section, and the provisions
of the said leases, were renewable on that day, and on the cor-
responding dates in 1906 and 1926.

Your petitioners are advised, and they submit, that according
to the true construction of the said last mentioned section, and of
the said renewal leases, which contained provisions in accordance
therewith, the rate of royalty thereby reserved could be revised
only once, and that such revision could be made only at one of
the renewal periods, namely, either in 1886, 1906 or 1926

If such construction is not to prevail, then, adopting the con-

struction most unfavorable to your petitioners, and assuming
that several revisions of royalty are contemplated, it is obvious
that such provisions could be had only at the renewal periods in
1886, 1906 and 1926, and at no other time or times.

P

Th
of the s
of the I
with th
except t
say, the
at liber
lease im
containe

The
tutes, fo

““ 103.

“ executed

You
to the f:
Chapter
without
liberty ©
1886,” th
coal lease
the year
series, we
newals of
provision:
Secti
Scotia, fif:
is as follo
‘“ 108.
‘“ other than
““ istrators an
‘“ Mines, at I
‘“ their intent
“ from the ex
*“upon the sa
““ as prescribe
‘“ of this Prov
‘* of such renc
‘* from and af



)TIA.

e expiration
on the same
in like man-
| term, to a
e expiration
> the expira-
wenty years
that at the
ly, the said
ntinue to be
1 complying
 contained,
ended, and
onstrued to
. 1886, and
the royalty

fitioners,
procured
rved by
wses, and
renewals

ast men-
the said
hat day
ovisions
the cor-

cording
, and of
ordance

revised
one of

the con-
suming
obvious
riods in

PETITION TO HIS EXCELLENCY THE GOVERNOR-GENERAL. 43

The fourth revision and consolidation of the public statutes
of the said Province took place in 1873. Section 102, Chapter 9,
of the Revised Statutes of Nova Scotia, fourth series, is identical
with the above section of the Act, 29 Vietoria, Chapter 9 (1866),
except that it does not contain the concluding proviso, that is to
say, the words “ and provided also that the Legislature shall be
at liberty to revise and alter the royalty imposed under such
lease in or after the year 1886.” No such provision as this is
contained in any part of the said consolidation of 1873,

The following section (103) of said Chapter 9, Revised Sta-
tutes, fourth series, is as follows :

“103. New leases in accordance with the provisions of this chapter may be

‘“

executed to all parties now holding leases which will expire in the year 1886.”
Your petitioners are advised, and they submit, having regard
to the fact that the aforesaid section 1, of the Act 29 Victoria,
Chapter 9 (1866) was re-enacted in the said revision of 1873,
without the proviso under which the Legislature was to be at
liberty “to revise and alter the royalty in or after the year
1886,” that your petitioners and all other holders of then existing

coal leases, as well as all subsequent holders of coal leases up to
the year 1885, when the Revised Statutes of Nova Scotia, fifth
series, were promulgated, acquired the absolute legal right to re-

newals of their leases without any increase of rent or royalty, or
provisions for revising or altering the previous rent or royalty.
Section 106 of Chapter 7 of the Revised Statutes of Nova
Scotia, fifth series, which came into effect on the 23rd April, 1885,
is as follows :
““105. The General Mining Association, Limited, and other lessees of mines
‘“ other than gold or gold and silver mines, in this Province, their executors, admin-
““istrators and assigns, shall, upon giving notice in writing, to the Commissioner of
‘“ Mines, at least six months previous to the expiration of their leases, respectively, of
*“ their intention to renew such leases respectively for a further period of twenty years
‘“ from the expiration thereof, be entitled to a renewal thereof for such extended term
*“ upon the same terms, conditions and covenants as contained in the original lease or
*“ as prescribed by this chapter or by any Act that may be passed by the Legislature
*“ of this Province, and in like manner upon giving a like notice before the expiration
** of such renewal term to a second renewal and extension of term of twenty years,
** from and after the expiration of such renewal term, and in like manner upon giving
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““ like notice before the expiration of such second renewal term to a third renewal
““ and extension of twenty years, from and after the expiration of such second renewal
term, provided that at the time of giving such notices, and the expirations of such
terms, respectively, the said lessecs, their executors, administrators and assigns are,
and shall continue to be bona fide working the arcas comprised within their respec-
tive leases and complying with the terms, covenants and stipulations in their respec-
tive leases contained within the true mtent and meaning of section 107 of this
chapter, and provided that in no case shall such renewal or renewals extend
or be construed to extend to a period beyond eighty years from the date of the
original lease, but the renewal lease shall not include in respect of each mine
worked a larger area than five square miles.

““(e) In the case of leases that are eligible for renewal, in which the conditions
of renewal embodied therein are different from those prescribed by this chapter,
and the lessees thereof are unwilling to have such conditions altered, the Commis-
sioner shall have power to renew said leases on the terms contained therein and as

‘¢ prescribed by Chapter 9, Revised Statutes, fourth series, and no other.”

As to the said last mentioned seetion your petitioners are
advised, and they submit that in construing that portion thereof
which provides that lessees “ shall be entitled to a renewal upon
“the same terms, conditions and covenants as are contained in
“ the original lease or as prescribed by this chapter, or by any
“ Act that may be passed by the Legislature of this Province,”
it must be assumed that it was not the intention of the Legisla-
ture to provide for future legislative action in the shape of a
measure purporting to legalize the imposition of an increased
royalty in violation of a lease defining what the rent should be,
On the other hand, if the language used as to the terms of re-
newal be considered broad enough to cover the matter of an in-
crease ol royalty, then the Act itself was improper, and does not

afford any justification for the subsequent action of the Legisla-
turc in increasing the royalty in violation of existing contract

rights,

Until 1885 the said royalty of sixpence per ton of 2240
pounds of round coal, continued to prevail as to all coal leases in
the said Province.

Sections 1, 3 and 4, of Chapter 4, of the Acts of Nova, Scotia,
48 Victoria (1885) entitled “ An Act to amend Chapter 7 of the
Revised Statutes, fifth series, “ Of Mines and Minerals ” are as
follows :
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“1.  Section 104 of the chapter hereby amended is repealed and the following
‘“ substituted therefor :

“ ¢ All ores and minerals (other than gold, or gold and silver) mined, wrought or
¢ gotten under authority of licenses or leases granted under the provisions of said
¢ Chapter 7, of the Revised Statutes, fifth series, or of any Act heretofore passed by
‘“ “ the Legislature of this Province, shall be subject to the following royalties to the
“ ¢ Crown for the use of the Province, that is to say :

“*“Coal. Seven cents and one-half of a cent on every ton of two thousand two
“ “hundred and forty pounds of coal sold or removed from the mine, or used in the
‘“ “ manufacture of coke or other form of manufactured fuel.’

““3.  Nothing in this Act shall compel lessees of coal mines in this Province to
*“ pay royalties on coal other than on the terms prescribed in the leases now outstand-
‘““ing, until said leases expire ; but any such lessee may take advantage of the pro-
‘“ visions of this Act, from the date of its passage, if so disposed.”

“4. All leases of coal mines issued after the passing of this Act shall contain a
“ provision that the royalties may be increased, diminished, or otherwise c}mngcd by
‘“ the Legislature.”

Your petitioners are advised, and they submit that in and
by said seetions 1 and 3 of 48 Vietoria (1885), chapter 4, a revis-
ion of the coal royalties was made by the Legislature, inasmuch
as slack coal, which wag previously exempt from any royalty,
was thereby made subject to a royalty of seven and one-half
cents per ton, and the royalty per ton upon round coal was there-
by reduced from nine and seven-tenths (equal to sixpence old
currency) to seven and one-half cents. The average output of
slack coal is from thirty to forty per cent. of the whole, The
sald revision was, however, declared by said section 3, to be

optional with the lessees in respect of all unexpired leases, *

—————————

* Instead of this paragraph some petitions contained the following :—

“Your petitioners are advised and they submit, that in and by said sections 1 and
3 of 48 Victoria (1885), chapter 4, a revision of the coal royalties was made by the
Legislature, inasmuch as slack coal, which was previously exempt from any royalty,
was thereby made subject to a royalty of seven and one-half cents per ton, and the
royalty per ton upon round coal was thereby reduced from nine and sevep.
tenths (equal to sixpence old currency) to seven and one-half cents. The average
output of slack coal is from thirty to forty per cent of the whole, The said revision
was, however, declared by said section 3» to be optional with the lessees in respect of
all unexpired leases,

When the time arrived in 1886, for the renewal of coal leases, a number of the
outstanding leases were renewed in accordance with the option afforded by the last
mentioned statute. Your petitioners, deeming it in their interest to maintain the pre.
vious rate of royalty, psocured renewal leases reserving the royalty on round coal only
at the said previous rate of nine and seven-tenth cents per ton.,

Further, as to the terms and conditions of such renewals, your petitioners invoked
the provisions of sub-section (e), section 105, Chapter 7 of the Revised Statutes, fifth
series, hereinbefore set out, and obtained renewals of their said leases upon the terms
in the said leases prescribed, and as authorized by said Chapter 9, Revised Statutes,




46 TRANSACTIONS OF THE MINING SOCIETY OF NOVA SCOTIA,

Your petitioners submit that during the debate in the House
of Asscml»ly, in the year 1885, upon the said Aect, 48 Vietoria,

Chapter 4, and previously to the passing thereof, it was distinctly

declared by the member of the Government who introduced the
said bill, and by the Premier of the Province, that the said bill
was not intended to increase, but only equalize the rate or rayalty.
The Commissioner of Mines, who introduced the bill, said :

““ Now sir, the object of the Government has been to get as nearly as possible an
‘““ equivalent rate to the present rate of nine and seven-tenths cents per ton—a uni-
“ form rate that will yield an equivalent revenue to the present rate.”

It was disputed that the rate of seven and one-half cents
per ton on all coal would yield the same revenue as nine and
seven-tenths cents per ton on round coal only. An amendment
having been introduced exempting slack coal, the debate was
thereupon continued as follows, by the Premier and by Mr. Bell,

Hon. Mr. Fielding said :

““ He did not think it reasonable to ask that slack coal should be exempted after
‘ the Government had based a figure on all coal. The bill in the main was satisfac-
““ tory to mine owners ; the real difficulty that he saw suggested was, that the Gov-
‘“ ernment might be making a mistake and that they had not the necessary inform-
‘““ation. He was going to suggest that the bill might be passed with the provision
‘“ that all leases issued should contain astipulation that the royalties might be in-
‘“ creased or diminished, which would leave the House free to make a change next

“year ; unless some such provision was made parties taking leases might complain,”
Mr. Bell said :

‘“ With the consent of the Hon. member for Cumberland, and on the under-
‘“standing that such a clause would be added to the bill, he would withdraw his
‘“ amendment.”

Upon the faith of the statements made in the said debate as
to the intention and object of the provision in question, your
petitioners, when the time arrived in 1886, for the renewal of
coal leases, accepted renewals embol )ying said provision.*

fourth series, and not upon the terms or conditions otherwise prescribed by said
Chapter 9 of the Revised Statutes, fifth series.

The renewals so obtained by your petitioners in 1886 did not contain any pro-
vision for increasing or diminishing the royalty based upon 48 Victoria (1885), Chapter
4, section 4, above set out, and it is submitted that that section is quite immaterial in
respect to such leases.

* Omitted from some petitions.
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Your petitioners submit that in view of these declarations
and other statements made by members of the Government of
Nova Scotia, during caid debate (which are set forth in the ex-
tract therefrom hereto annexed), it is inequitable and against
good faith for the Government of said Provinee to claim or pre-
tend that the said section 4 was introduced or passed, save for
the purpose of making such an increase or decrease in the rate
of seven and one-half cents per ton on all coal, as would produce
an equivalent rate to the old rate of nine and seven-tenths cents
per ton on round coal only. Your petitioners are advised that
representations made by members of the Government during de-
bate may not control the legal effect of a statute, but they submit
that if such representations relating to the provisions of statutes
affecting contracts with the Crown are to be lightly made, and as
lightly repudiated or disregarded, the eredit of the Provinee and
of the Government thereof will be most seriously impaired.

Your petitioners are further advised, and they submit that
the fourth section of said Act, 48 Victoria, Chapter 4, according
to the legal construction thereof, relates only to original leases to
be issued subsequently to its enactment, and that it does not
relate to renewals, which are agreements merely expressing the
rights of the parties by virtue of leases previously issued. There
is, it is submitted, no legal ground for giving to the language of
the section in question retroactive effect, seeing that there is
ample office for the words to perform as applied to original leases
to be thereafter issued. Moreover, Section 8 of the same Statute
provides that “ nothing in this Act shall compel lessees of coal
“ mines in this Province to pay royalties on coal other than in
“ the terms prescribed in the leases now outstanding until said
“ leases expire.”

The leases to which this petition refers were then in exist-
ence, and have been renewed, but have not yet expired. It is

therefore submitted that those sections cannot be in any way
invoked for the purpose of justifying the present, legislative in-
crease of royalty.
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It follows, therefore, that a revision of the coal royalties
having been made in 1885, which as to your petitioners took
effect in 1886, the power of the Legislature, as a matter of con-
tract, to further revise or alter the royalties was exhausted. But
whether the Statute of 1885is to be considered ag effecting a
revision of the royalties or not, the provisions of the statutes
and leases are such as to exclude the right of the Legislature to
make a further revision of the royalties previously, at least, to
1906. Both of these provisions have been disregarded in the
enactments complained of, notwithstanding the fact that your
petitioners and other holders of coal leases in the Province, many
of whom reside outside the Province, have invested very large
sums as capital in the various coal mining districts in the Pro-
vinee, upon the faith of the contracts so entered into by them,
and upon the assurance thereby vouchsafed to them of a certain
holding for a fixed rent.

Your petitioners are further advised, and they submit, that
the imposition of such inecreased royalty upon coal under the
circumstances hereinbefore set forth is contrary to the general
policy of the Dominion of Canada, the intention of which has
been to foster and promote the coal and iron industries of the
Dominion by imposing a protective duty on coal, by removing
the duty on machinery imported for the use of mining operations,
and by imposing a duty upon pig iron imported, and granting a
bounty upon pig iron manufactured in Canada. In the manu-
facture of such pig iron in this Province two tons of coke are
used for each ton of manufactured iron. The coke so used is
made in this Province out of the slack coal produced in the mines
of your petitioners and others. The increased royalty of ten
cents per ton upon that grade of coal therefore falls largely upon
the producers of pig iron in the said Province, and thus increases
materially the cost of its production.

Your petitioners are also advised and they submit that the

legislation complained of is ultra vires of the Provincial Legis-

lature, in that it affects trade and commerce by narrowing and
controlling the scope of the coal trade of Nova Scotia with other
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Provinces, and also by seriously impairing the gener
lations of this Province so far

al trade re-

as they depend upon honesty and
fair dealing on the part of its Legislature.

Your petitioners therefore humbly

pray that the said Section 117 of 55

Victoria (1892), Chapter 1, in so far

as it relates to coal, the said Section

118 of said Chapter 1, and the said

Section 1 of 55 Vietoria (1892) Chap-

ter 3, may be disallowed, or in the

alternative that the whole of the said

Acts may be disallowed, and your

petitioners, as in duty bound, will
ever pray, ete.

Extracts from the Official Reports of the Speeches of the Hon.
Mvr. Church and others, on a Bill to amend Chap. 7 of the
Revised Statutes, Fifth Series, “ Mines and M inerals,” April
17th, 1885.

Hon. COMMISSIONER OF MINES—

“As I understand the matter, Mr.
Speaker, in the year 1826 His Majesty

King George the Fourth granted to the Duke
of York and Albany the mines and minerals of this province for the

This had the effect of preventing all other parties from leasing
of Nova Scotia. In 1857 the late Judge Johnston and Hon,
senting both political parties of the day,

term of sixty years.
and working the mines
A. G. Archibald, repre-

were sent to England to make arrangements,

with regard to this matter, that might be more beneficial to the interests of the pro-

vince. Their mission was successful, and as a result of their efforts Chapter 1 of the

Acts of 1858 was passed, entitled, * An Act for giving effect to the surrender to Her
Majesty by the legal personal representatives of the late Duke of York and Albany,

and by the General Mining Association and their trustees, of the mines of Nova Scotia,
and to the lease of part of such mines to the said Association.” The effect of this legis-
lation was that certain mining properties in the Counties of Pictou and Cumberland,

and on the Island of Cape Breton, were reserved to the representatives above men-

tioned, now known as the General Mining Association,” and the remainder of the

mines of the province were thrown open to general public competition. The General

Mining Association received a lease which expires on the 25th  August,
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1886, and other parties coming in received leases, all of which expire on the 25th
August, 1886. The royalty on coal in that chapter was fixed at the rate of sixpence,
or ten cents old Nova Scotia currency, per ton, on what is known as round coal, that
is, coal passed over a screen the bars of which are three-quarters of an inch apart,
No royalty was charged on what is known as slack coal. As I understand, at that
time slack coal was not of much value in this province, and hence the greater bulk of
the sales was of round coal. The leases given to other parties were of the same char-
acter as that given to the General Mining Association, with a few exceptions, the
royalty being payable on the same quality of coal and at the same rate ; but the
General Mining Association had the privilege of paying its royalties yearly in the
month of March, whereas the others were liable to pay theirs quarterly. Now the
difficutlies in the way of fixing upon a rate arises from various causes. During the
last few years a great deal of slack coal has been sold, principally during the last five
years. This increase in the sale of slack coal has arisen from various causes. One is
that a great deal appears to be used in the province for various industries, and a good
deal is put into the manufacture of coke. Hence it has become an article of value,
Also within the past few years, the system has grown up in some mines, notably the
Springhill mine in Cumberland, of selling what is known as * run of mine coal,” that
is, the coal as it arrives at the mouth of the pit without screening it at all.  Of course,
in selling coal in this way, it is very difficult to get a proper return under the present
system, which obliges the mine owners to pay a royalty of 97; cents a ton, equal to
10 cents old currency, on screened coal. As the owners of the Springhill Mine sell so
much run of mine coal they do not want to pay the same royalty that they might by
law be obliged to pay, that is 915 cents per ton on their total sales,

““ A difficulty in fixing the royalty also arises from the fact that the relative amounts
of slack and round coal differ in Nova Scotia and Cape Breton. The percentage of
slack coal is much greater in Nova Scotia proper than it is in the island of Cape Breton,
From careful statements made by officials in my department for a period of five years
back, we find that the sales of round coal liable to pay royalty were, for Nova Scotia
proper, 2,250,940 tons, and the sales of slack coal during the same period, 914,017
tons. In Cape Breton, during the same period the sale of round coal amounted to
2,317,704 tons, which shows nearly a hundred thousand tons more than Nova Scotia
proper during the five years, while Cape Breton only sold during those five years
317,251 tons of slack coal, or nearly 600,000 tons less of slack coal than Nova Scotia
proper sold. Now it will be very clearly seen that, on the coal sold during those five
years, Cape Breton has paid more royalty than Nova Scotia proper, because she sold a
much larger proportion of round coal, which alone paid royalty than Nova Scotia proper.
From 1880 to the end of 1884 inclusive, Cape Breton sold of round and slacl- coal a total of
2,634,755 tons, and paid a total royalty during the five yearsof $224,827.27. I have made

a calculation which I vouch for as being correct, that this would give an average of

8+ cents per ton royalty on the coal sold from the total output of Cape Breton during
the five years. Nova Scotia sold during the same period 3, 164,958 tons of round and
slack coal, on which she paid a total royalty of $218,341.27, or 61" cents and a frac-

tion, say 7 cents per ton, while Cape Breton paid 8% cents per ton as I have stated.
* * * K * *
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“ Now, sir, the object of the Government has been to get as nearly as possible
an equivalent rate to the present rate of 9.7 cents Per ton—a uniform rate that will
yield an equivalent revenue to the present rate,

““ Our rate was ten cents a ton in former years, but by the Canada Currency Act,
passed in 1868 or 1869, Nova Scotia currency was depreciated ; so that 915 cents pre-
sent currency became the equivalent of 10 cents old currency. Hence in the fourth
series of the Revised Statutes, instead of having the rate of royalty named at 10 cents
as in the previous series, it was put down at 97 cents. It might be argued that the
province has been losing % of a cent on every ton sold since that time, and the Goy-
ernment might have based their calculation on g royalty of 10 cents instead of 9.
But this matter was very fully considered and we thought that as this rate of 975 per
ton has obtained since the Currency Act came into operation, and that now a some-
what depressed condition of the coal trade exists, and as the outlook is not very pro-
mising at the present time, while the Government might fairly have adjusted the
royalty on the basis of 10 cents, yet it would be said that we were placing burdens on

the trade, tending to cripple its success, and therefore we hased our calculations on
the rate of 95 cents per ton.

““ The third sub-section says :—

“ Nothing in this Act shall compel lessees of coal mines in this Province to pay
royalties other than on the terms prescribed in the leases now outstanding until said
leases expire, but any such lessee may take advantage of the Provisions of this Act
from the date of its passage, if so disposed.’

“ As Istated a few moments ago, the present outstanding leases lapse on the
25th August, 1886, We provide by this section that the lessees of mines holding
under leases now outstanding can take advantage of this Act, as soon as it becomes
law, if they see fit ; if they do not they will continue to pay royalty under the existing
law until their leases expire ; then, of course they will come under the provisions of
this Act. There might have been no necessity for introducing this Act this session,
were it not for the fact that there may be some new leases applied for between this
date and next session, because, when the Revised Statutes, fifth series, become law,
as they soon will, parties may come in for new leases, Another reason why it was
deemed necessary to deal with the subject this session was, that under the provisions
of the law, parties who wish to renew these outstanding leases are entitled to give six
months notice to the department of their intention. That would give the department
ample time to have all these leases renewed after next April, were it not for this fact,

that there may be questions of forfeiture raised, questions involving the title to these areas

and there may be long and tedious investigations taking weeks to settle, Consequently

it was not deemed wise to defer this legislation till next session, but it was thought
better to bring it down this year. I may say, Mr, Speaker, that I hope, in regard to
any disputes that may arise, that the present holders may be able to renew their leases,
and to carry on their works, but of course the Government will be obliged to carry
out the law,”

HoN. Mg, FIELDING —«¢ I have not had much to do with the preparation of
this Bill, which belongs to the department of my hon. colleague (Hon. M. Church),
who had the principal share in its preparation. I believe that if it is not the wisest
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solution, it is a solution of the question singularly happy to the mine managers. |
received a note, and the Hon. Attorney-General and a member of the other branches
as well, from a mine manager of Cape Breton, stating that 7 cents on the ton of coal

sold would be a fair rate. When we put on 74 cents I do not think it is objection-

able. Iam sure the mine managers of Cape Breton do not think this Bill unfair. I
am informed that the manager of the Cumberland mines has telegraphed that it is
satisfactory to him. The Government say 7 cents would suit these gentlemen, but it
would not give us so much royalty as we now get ; we say we will put on 7% cents,
which will give us the same revenue as before. Now when we have put on only half
a cent more than the miners name, I think it must be satisfactory., There are three
interests to consider : First, the Province, we get the same revenue ; second, the in-
terests of the mainland collieries, and we have shown that they are satisfied ; at least
the Cumberland Collieries ; from conversations I have had with Mr. Leckie I am
warranted in saying that ; third, the Cape Breton collieries ; the Associations say 7
cents, but the agent has said that 7% cents is not objectionable to them. It seems to
me, therefore, that the Bill protects the interests of all concerned : the Province gets

the same revenue and the coal trade gets fair play.”

HoN. MR. CHURCH—*T wish to correct the hon. member for Inverness on
one point. Seven and a hulf cents per ton, I said, would give a little more royalty
than we received last year on the same output. I consider it fair to judge on the
basis of an average of 25 per cent. of stock. Now there is no other convenient figure
than 73 cents unless we go down to 7 cents. A million tons would give, say, 750,
000 tons of round and 250,000 tons of slack. Multiply 750,000 by 9, and you have
$72,750 as the royalty that we would get from a million tons under the present system.

/

Then take a million tons at 7)4 cents and you have a product of $75,000, the gain
being simply $2,250 ona million tons. That is very little. Now the object the department
had was simply to get a uniform rate that would give the same revenue we are
now receiving.”

Hon. Mr. LONGLEY—*¢ All were united in the opinion that there should be
no tax on coal, but in our present financial circumstances it was not a policy which

this Government could adopt to make any substantial reduction.”’

HoN. MR. FIELDING said, ‘“ That if the effect of this amendment was going
to reduce the revenue, then his hon. friend should move not only to reduce the tax on
culm coal, but to raise it on other coal half a cent or a cent a ton. The hon. Com-
missioner of Works and Mines, in moving the second reading of the Bill, had stated
that it would give about the same revenue as the old rate. If there was any doubt he

presumed the hon. Commissioner had given himself the benefit of the doubt, He

would strongly urge that no amendment be made which would reduce the amount the
Province would receive. He thought it was generally admitted in the House that,
however much we would like to see the royalty done away with, we could not now
do it.”

HoN. MR. CHURCH—*¢ He (Commissioner of Works and Mines) thought this
Bill must either be passed in its present form, or else withdrawn and another intro-
duced next year. The outstanding leases did not expire until 25th August, 1886 ;
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TRANSACTIONS

OF THE

The Mining Society of Nova Scotia.

PART II. VOL. 1. SESSION 1892-3.

The first Quarterly General Meeting of the Society was
held in the rooms, 169 Hollis street, Halifax. on l“!'id;l_\', 17th
June, 1892. The Morning Session opened at 10 o’clock.
Among others present were: H. S, Poole, F.G.S.. A.R.S.M.,
Acadia Coal Co.. Stellarton ; John E Hardman, S.B., M.E..
Oldham Gold Co., Oldham : Capt. G. MacDuff Palgrave Gold
.\lillill‘g‘('1).,\\':1\‘4'1'](-‘)': J. M. Reid. ( )xford Gold .\lim‘s,Mllsqlmdulmit
Harbor; C. E. Willis. Halifax : J. S, McLennan, International
Colliery, Bridgeport; G. J. Partington, Whiteburn Gold Mining
Co., Whiteburn: E. D. Davison. Bridgewater : T. R. Gue,
Halifax; J. R. Lithgow, Glace Bay Mining Co., Halifax
H. A. Budden, Intercolonial Coal Co., Montreal : B. (}, Gray,
Halifax : Duncan McDonald, Tero: J. H Austen, Halifax :
George W. Stuart, Truro: Dr. E, Gilpin, Jr., F.G.S., [nspector of
Mines, Halifax : Charles Archibald, Gowrie Coal Co., Cow
Bay ; Lucius J. Boyd, Waverley ; Dean S, Turnbull, Empress
Gold Mine, Beaver Dam - Howard Clarke, Halifax ; W. @.
Matheson, New Glasgow ; G. E l“mncklyn, General Mining
Association, Halifax : H. M. Wylde, Secretary, Halifax: B.T. A.
Bell, Editor Canadian Min ing Review, Ottawa. My, H. S, Poole,
President, in the chair.

The Secretary read the minutes, and presented the report of

business transacted by Council since last meeting, which were
confirmed.




TRANSACTIONS OF THE MINING SOCIETY OF NOVA SCOTIA.
Amalgamation of the Gold Miners’ Association.

Mr. JounN E. Harbman, Oldham, moved, seconded by MR,
J. S. McLENNAN: “That whereas by resolution passed on the
12th of May last, the Gold Miners’ Association of Nova Scotia
does hereby express its willingness to amalgamate with
the Mining Society of Nova Scotia, under that name and title,
to transfer to that society the assets, debts and lists of the
Association, therefore be it resolved that the Mining Society of
Nova Seotia does hereby accept the membership of the said Gold
Miners” Association of Nova Scotia, with its assets, debts, property
and list of members.”

Mr. H. M. WYLDE in answer to an inquiry, stated that there
was a sum of %65 in the treasury of the Gold Miners’ Association
with no liabilities worth speaking about. The resolution was
carried unanimously.

The Coal Royalty.

Tur CHAIRMAN—An important (uestion coming up to-day
for further consideration was that in respect to the recent levy
of an inerease in the royalty on coal. Possibly it may appear
that this was a question affecting the coal members of the society
only, and perhaps it might be better left in the hands of a sub-
committee of the present meeting to discuss what steps should be
taken regarding further action. Perhaps it would be necessary
to approach the Governor-General in Council with a memorial
praying for disallowance. It was a question which had not yet
been decided ]»‘\' Couneil.

Mir. G. J. ParTiINGTrON—The question, sir, is one which

affects the whole mining community—the gold and iron and

gypsum—as well as the coal operators. If the right of the
Government was admitted in this instance, it might be extended
and increased on the output of gold also. A discussion on the
question might adduce some new points.

Mr. C. ArcH1BALD—I quite agree with Mr. Partington that
the matter atfected the gold mining interests as well as the coal.
A general discussion would enlighten the meeting, and the matter
could then be committed to a sub-committee to report later in
the day.
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MRr. J. S. MCLENNAN— I't would expedite matters if the sub-
committee dealt with the matter first, and then made some
recommendation or report, which could then be discussed by the
Society. He would move that the chairman name such a sub-
committee to consider the question and report at the afternoon
session.  The motion was carried.

THE CHAIRMAN named Messrs. McLennan, Budden, Archibald,
Francklyn and Lithgow as a sub-committee.

A United Mining Convention at Montreal,

THE CHAIRMAN—Mr. Bel] has, T understand, some suggoes-
tion to submit from the (Jeneral Mining Association of Quebee.

MR. B. T. A. BELL—A¢t a recent meeting of the Council of
the General Mining Association of Quebee, a sugoestion was
made to hold a united mining convention at Montreal next year,
With this object in view, negotiations had been entered into with
the American Institute of Mining Engineers and other bodies,
and replies favorable to holding such a convention had been
received. The idea was to invite all the Canadian Associations

to unite with the leading mining men of the United States in

discussing such questions as mining legislation and mining

practice. Papers on the mineral resources of the various
provinces and their development would be submitted, and would
doubtless do much to attract the attention of capitalists to
Canada as a good field for investment. The order-in-council
respecting the free admission of mining machinery not manufac-
tured in the country would expire next year, and he thought
that if a well directed move was made, this beneficial legislation
might be renewed for another period. Our Association would
be pleased to have the Mining Society of Nova Scotia, in con-
Junction with the other Canadian  Associations, unite and
co-operate in carrying out a programme for such a convention.

MR. JouN E. HArDMAN Speaking personally, T am heartily
in favor of Mr. Bell’s proposition. The question as to whether
we should go as a representative body or as individuals might,
however, be left in the hands of the Couneil.

Mr. B. C. WiLsoN—It might be well to appoint delegates.
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MRr. B. T. A. BELL—The idea was not only to have a repre-
sentative attendance, but also to have the Provinece of Nova

Scotia represented by papers on its resources, mineral develop-

ment, mining legislation, and such subjects of peculiar interest to
iteelf.

Mr. JonN HarbMAN moved, seconded by MR. ARCHIBALD :
That this Society expresses itself as favorable to the idea of a
united convention, to be held in Montreal on or about the 23rd
of February, and the matter be referred to the Council to report
at the next Quarterly meeting.

The motion was carried unanimously.

New Members.

On the motion of Mr. C. E. Willis, Dr. Haley, President of
the Newport Gypsum' Mining and Manufacturing Co., Windsor,
was clected a member, and Mr. Hugh MeD. Henry, Q.C., was
elected an associate member of the Society.

Revision of Constitution.

After some informal discussion on the elassitication of the
roll of membership, it was resolved, on the motion of MR. HARD-
MAN, seconded by MR, MCLENNAN, “That the Constitution and
By-Laws of this Society be submitted to a special committee,
composed of the following members = H. S. Poole,J. E. Hardman,
R. G. Leckie, B. T. A. Bell, G. W. Stuart, J. S. McLennan and the
Secretary, for revision, and report thereon at the next Quarterly
meeting.”

The Society’s Rooms.

MR. BELL said that it was very gratifying for the members
to be able to meet to-day in the very comfortable and com-
modious quarters which their genial friend Mr. Gue had so
thoughtfully provided and so generously furnished for their use ;
and he moved, with great pleasure, that the hearty thanks of the
Society be conveyed to Mr. Gue.  MR. STUART seconded.

THE CHAIRMAN expressed gratification that the Society was
housed at present in such excellent quarters, and upon such
excellent terms—freely and unostentatiously given. He had
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much pleasure in tendering to their kind host the unanimous and
hearty thanks of the members of the Society.
The meeting then adjourned until 2.30 p.mn.

The Coal Royalty.

Messrs. Budden (chairman), l“r:umklyn, McLennan, Archibald
and Lithgow, the sub-committee on the coal royalty increase,
met immediately afterwards and held a private session. Mr.
Lithgow read extracts from a correspondence he had had with
the Hon. W. S Fielding, Provinecial Seeretary.  Letters were
read also by the chairman. The committee recommended that
a memorial to the Governor-General-in-Couneil he prepared and
presented to the Hon. the Minister of Justice at Ottawa, praying
for the disallowance of the recent legislative enactment of the

Nova Scotia Government in respect to the increused royalty.
Afternoon Session.

Members met at three o'clock, the President in the Chair,
The sub-committee on coal royalty reported in favor of 4
memorial to the Governor-General-in-Council.

MR. C. ARCHIBALD said that the members of the Cape Breton
Coal Miners’ Association were willing to bear their proportion of
the expenses incurred in tlmmughly testing the increased royalty
law in case the same should be taken to the courts, or in the
event of any memorial being submitted.

MR. J. S. MCLENNAN moved that the report of the sub.-
committee be adopted.

MR. JonN HARDMAN seconded the motion. Carried unani-
mously.

Exhibits for the World's Fair.

Dr. E. GiLpIN, Inspector of Mines, said that the Government
had appointed an advisory board in connection with the Chicago
Exhibition. The Government wanted to make the exhibit of the
mineral resources of Nova Scotia as complete and representative
as possible, and Dr. Saunders had informed him that they could
have as much space as they required. It was also intended to
be represented by an exhibit of their fisheries, forests and
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fruit resources. He mentioned the latter in case any of the
gentlemen present might have an opportunity of picking up

exhibits.  With regard to valuable gold specimens, he was afraid

they could hardly expect specimens to be presented gratuitously

for the purposes of the exhibition, but he thought some suitable
arrangement might be made with the Government for the use of
the same. He would be glad to have suggestions from the
meinbers, and hoped that the miners would all co-operate and do
what they could to assist in making an exhibit that would reflect
credit on the Province.

Mr. J. M. REib—I have a few nuggets that are at the
Government’s service, provided it will guarantec their safe
return.

Tue CuaikMAN—They will be insured by the Government.

MRr. T. R. GUE presumed that proper precautions would be
taken to insure their safety and safe return.

Mining Engineers to be Qualified.

DR. GILPIN, continuing, said there was a movement on foot
by the Canadian Society of Civil Engineers to have a statute
enacted whereby only qualified engineers should be admitted to
practice. The matter was of great importance to the mining
engineer and the mining community generally, and he suggested
that the Society take some steps to help this matter along. 1In
conclusion, he directed the attention of the Society to the
remarks made by Mr. Hugh Fletcher, B.A., in his report for the
members of the Geological Survey of Canada to the Civil Service
Commission, having particular reference to a wider distribution
of the Survey’s reports and maps.

The First Crushing Mill in Nova Scotia.

Mr. C. E. WiLLIS pointed out that at Chizzetcook was to be
found the first gold crusher used in Nova Scotia. The first
method practiced of extracting the gold from the quartz in this
Province was at Mooseland, where they made a hole in the ledge
rock and used a pestle. The first mechanical mill was built at
Mooseland. It was afterwards taken to Tangier, and is now at
Chizzetcook, the property of Mr. Graves, of Boston. The mill
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should be secured and preserved as a reljc of the crude methods

rovince thirty years ago. It could
I have received permission from the
officials of the Public Gardens at Halifax to place it there for
safe keeping, if it can be obtained without

of working in vogue in the P
be got at small expense.

any expense to the

city. Mr. Purtington, the agent of Mr. Graves, assures me that

he can obtain the mill. The expense of placing it in the Gardens
would amount to about $25 at the outside.
this Society assist in placing the mill i
permanent exhibit of the old methods of
Scotia.

I would move that
n the Gardens as a

gold mining in Nova

MR. G. J. PARTINGTON—] hav
Mr. Willis’ motion.

e great pleasure in seconding

Tiie motion was put to the meeting and carried unanimously.
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NOTES ON NOVA SCOTIA 1RON ORES.

E. GILPIN, JR., LL.D., F.R.S.C., INSPECTOR OF MINES FOR NOVA SCOTIA.

[ do not pretend to claim any degree of originality for these
notes, as I treated the Nll]i‘jt‘(‘t in some detail in paper l'('(‘(‘ll“.\'
read before the Canadian Institute of Civil Engineers. It
oceurred to me that as you had a paper on explosives, one on
gold, and the names of two men prominently connected with
coal mining were down on your list, 1 might complete the cycle
by taking up the subject of iron ores.

Historically speaking, the history of iron ore mining and
smelting in Nova Scotia, as well as in the Dominion, is a dis-
heartening record of ill-advised starts and subsequent failures.
A few exceptions stand out prominently.  Bartlett, in an
interesting paper published a few years ago, gives a suceinct
account of the progress of iron working in Canada, and many
valuable statistics showing the amount of our imports of iron in
its varied forms.

[ may perhaps give a glance at the relative positions of the
chief geological horizons recognized in the Provinee, in some one
of which each of you is more specially interested. The differences
of the more profound geologists as to the exact equivalents and

ages of some of these rock masses need not be dwelt upon in this

connection, especially as you will find that the geographical and

geological relations of the iron ores are somewhat in unison.
We have, therefore :—
The Modern, or surface soil.
Trassie, sandstone and trap.
Carboniferous, including permo-carboniferous, upper coal
measures, true coal measures, marine limestone, lower

or basal-carboniferous.
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Devonian, Oriskany sandstone, ete.

Upper Silurian, Clinton, Lower Helderberg.
Lower Silurian.

Cambro-Silurian

Lower Cambrian, Lungmyn«l.

Lawrentian.

All the above horizons carry iron ore, some in large amounts,
others in quantities not yet recognized as of value, except the
Lower Cambrian, the slates and quartzites of our gold fields. 1
have never been able to hear of any deposits of iron ore in them
in any way promising to be of importance. The only oceurrence
of iron ore I have seen was a bed or seam about three inches
wide a few miles west of Goldenville. It was a soft limonite,
and may have been the result of oxidation of iron pyrites.
Some of you who are more intimately acquainted with our
granite and the gold-bearing strata may know of deposits of iron
ore in them. The subject is interesting, for it is rare to meet so
large a series of rocks abounding in many places in beds con-
taining a good deal of ferruginous matter, and traversed by faults
and foldings, not holding more or less segregated bodies of iron
ore. Near Grand Lake there are some exposures of red hematite
which were reported as belonging to the gold measures. Those
that I saw were contact deposits between carboniferous con-
glomerates and grits and black slates belonging to the upper
part of the gold-bearing rocks. In this connection I do not, of
course, allude to the beds of bog iron ore which are not uncommon
in the gold districts. The value of a good bed of iron ore on
the Atlantic coast, within easy reach of shipping, would be con-
siderable, and might be greater than that of some gold mines. It

may be remarked that,as the auriferous rocks of the Province show

little trace of fossils, the iron ore beds, if found, might prove

comparatively free from phosphorus.

The bog iron ores which occur at numerous points in Nova
Scotia in connection with the sites of swamps will prove of
interest to our furnace wen in the future, They are worked to
some extent in Quebee for local furnaces, They are too low in
iron and too high in phosphorus to be available for export, or
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to be in demand for other than foundry purposes. Their method
of formation is interesting as illustrating the aggregation of the
sedimentary ores of iron in almost every age. Waters containing
carbonic aeid, dissolving iron from the strata they percolate by
means of ecertain complicated combinations, deposit it again
when they flow into water highly charged with vegetable matter.
In some cases the result is only a sand charged with ferruginous
matter, which will harden into a rock containing a few per cent.
of iron. In other cases the resulting bed as now presented will
contain a preponderance of iron, with percentages of silica vary-
ing from a minimum up to one rendering it valueless to the
furnace man. An instance of thig is met in Pictou County,
where the bed is composed of fine grains of sand, each grain
coated with iron oxide. At one point the coating of ore is so
thick that analysis shows it to contain some 50 per cent. of
metallic iron ; gradually, from the richest portion of the bed, the
coatings grow thinner, as it is followed right and left, until it
becomes a ferruginous sandstone, and finally a coarse sandstone.
These ores as met at Pictou County and at other points which
have come under my notice, by some process in the alchemy of
nature are usually free from phosphorus. When, however, the
deposition of iron oxide took place upon a layer of sand or marl
abounding in the “fossil ” forms of the particular horizon, which
may have been either an ancient lake or even a salt water bay,
ete., not only are the casts of the fossils retained, but the ore 18
generally phosphoric. I allude here more particularly to the
bedded red hematites of the Clinton, in Pictou County. At
one time these beds may have been higher in grade over wider
spaces than they are now, and it is casily credible that in the
long periods that have elapsed since they were laid down they
may in turn have been themselves subjected to the action of
waters capable of leaching out some of their iron. The presence
of small crystals and veinlets of quartz in them affords some
proof of a process of replacement.

Passing for the present to the carboniferous measures, we
notice that “clay ironstone ” ores oceur in all parts of it. I am
not yet aware that they have been met in quantities to excite
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the cupidity of the miner. It is in the carboniferous marine for-
mation, best known to the general public from its gypsum and
limestone and good farming lands, and in the underlying or basal
conglomerates or shales, that we meet our most interesting de-
posits of iron ore. In addition to the nodular layers of car-
bonate of iron there are, at two or three points, beds of the purer
variety known as spathic ore.

As, for the purpose of this paper, the carboniterous
may be considered the latest formed rock series of the Pro-
vince, as well as one of the most extensive, it is evident that
as it ranges through the country it must rest now upon one,
now upon another of the earlier formed rocks, It thus occurs
resting upon granite, Devonian, Silurian, Cambrian, Laurentian,
ete., always, of course, unconformably. These junctions are
always of interest to the student of field geology. You are
probably all acquainted with the celebrated Gays River district,
Here the conglomerates rest on the gold measures, with a layer
of fine detritus between. At other points sandstones and shales
rest on the older rock, like layers of plank and boards butting
against a brick wall, or have the point of junction cemented
with silicious, calcareous, or felspathic matter, and often frag-
ments of the older rock abound in the newer along the plane of
contact. When limestone forms the later rock the passage from
the pure limestones to the slates is often gradual.

It will be readily understood that these lines of junction form
natural highways for the passage of underground waters. These
waters, governed by no law we are cognizant of, frequently exert
their powers to give us junction deposits of iron ore. A glance
at the contact deposits of Pictou County will serve as an example
of the limonite deposits. Here the marine limestones come, at
many points for considerable distances, in contact with Silurian
slates. ~ Evidently denudation has swept away many feet of
measures, a process hastened by the access afforded to water by
the planes of contact, and by the lines of faulting which fre-
quently characterize newer rocks at their Junction with older
strata. As this went on the particles of iron ore gathered from
the older slates, as well as from the carboniferous strata, were
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accumulated at every opening. As the limestone was moved it
was either replaced by the iron oxide or the channels of the
water currents were filled with it. In the Whitchaven distriet
in England there are many interesting examples of the replace-
ment of masses of carboniferous limestone by iron ore, and of the
filling of channels and crevices by the same means.

So complete, and, if 1 may use the words, “so carefully con-
ducted ” has been the replacement of each particle of limestone
by one of iron ore, that the lines of bedding and the fossil
remains have been preserved. This melting down of great
masses of limestone, and accumulation of bodies of limonite, is
well illustrated in Pennsylvania, in some of the Silurian lime-
stone districts.

In the case of the contact deposits between the basal car-
boniferous conglomerates and the older rocks, the process has
presumably been somewhat similar.  These ore bodies are often
irregular and thicken or thin out rapidly. The thicker bodies
represent perhaps the line of most decided action, and the points
where the boulders of felsite, granite, slate, whin, ete.,, were
removed and their place filled with iron ore. As the attention of
the miner is turned from the main body of the ore he finds that
while perhaps a thin seam follows the line of junction, the power
acting on the conglomerate has become weaker. The ore when
broken shows inclusions of rock : gradually the percentage of
more or less changed rock grows greater, until only the surface
of the boulders has been transformed into ore : finally the only
indication left is the replacement of the original silicious or cal-
careous bond of the pebbles by one of iron oxide. Often the
process has not advanced beyond a thin film of ore at the point
of junction, or a coating of the boulders. I think I am correct
in saying that the limestone contaet formations here are limonites,
often varying in their water contents, and sometimes manganifer-
ous, while the contact deposits marking the basal carboniferous
rocks are hematites.  This, presumably, is merely due to greater
age and slight metamorphie action.

Descending once more in the geological scale, the next

notable deposits are the bedded hematites, sometimes magnetic,
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of the Laurentian limestones, as met at Whyhogomah ‘and East
Bay. There are always conflicting theories with regard to the
modes of formation of every mineral deposit in this wonderful
horizon, and I will not detain you beyond remarking that to the
miner these deposits appear in their ore contents, relation to sur-
rounding rocks, ete., to resemble closely those of Pictou and
Annapolis counties, atways called “beds,” and to suggest their
having been formed in a somewhat similar manner.

The vein deposits of limonite at Londonderry and of
specular iron ore at the East river, Pictou county, appear to have
accumulated in a fracture running with the general course of the
strata, and to have been accompanied by replacements of country
rock by carbonates of iron, lime and magnesia, and more or less
secondary segregations of iron ore.

This brief and imperfect glanee over the classes of iron ore
presented in Nova Scotia may prove interesting to the miner as
well as to the geologist and the student of mineralogy. The
miner, whose interest it is to extract the best ore at the cheapest
rate, need not concern himself with the disputes of geologists,
but he must thank them for the classification of the facts
gathered by many generations of his predecessors. His outlays
on junetion deposits must be more carefully made than in bedded
deposits; his preliminary work more particularly directed to
proving ore in advance ; his attention directed to the variations
in quality due to the modifying effects on his ore of the different
strata it was influenced by during the process of formation.
When mining the bedded deposits he must be guided by the
motto, “All that glitters is not gold,” for the grade of his ore and
its sulphur and phosphorus contents continually vary. Still he
has the advantage of a longer stretch of reasonably assured regular
workings. If he is to win ore from a vein, the skill of his fore-
man and their unremitting study of the working faces have to
be invoked to assist him in laying down the best rules for follow-
ing leaders, slips, and for meeting the host of curious changes
every vein shows as it is followed.

As I feel that this rambling paper, which was designed to

provoke discussion, has reached its limits, I will close, with the
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hope that all members of the Association will give it the benefit
of the curious or anomalous phenomena they meet in their mines,
for brief notes on such points are very valuable from the discus-
sion following them.

Discussion.

Mg. JouN HARDMAN wished to know whether the deposit
of iron ore are at Grand Lake was red or brown ?

DR. GILPIN—I#t is a red hematite.

MR. HARDMAN—ISs it silicious ?

DR. GiLPIN—Yes,

Mr. WiLLIS said that about four years ago he was down at
Locl(pnrt, and on the beach, and for a mile along the shore he
found masses of brown hematite ore. It is a granite formation.
“vidently there was a large deposit of brown hematite in that
vicinity:.

Dr. GiLPIN—] was going to say that boulders of brown
hematite are not uncommon about Bedford and Sackville.

THE CHAIRMAN suggested that they might have drifted
from Lake Rossignol.

Dr. GiLrIN—It would not be further than from London-
derry, or from Truro,and boulders of limonite are not uncom.mon
about Bedford and Sackville, presumably derived from these
localities.
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ON THE INTRODUCTION OF NEW EXPLOSIVES FOR
JOAL GETTING IN NOVA SCOTIA.

BY H. S. POOLE, A.R.S.M., F.G.S., STELLARTON.

The selection of the writer to present to this Society a paper
on the introduction of new explosives in our coal mines has been
solely made because in the pits under his charge there has been
a larger consumption of the so-called Hameless explosives than
elsewhere in Canada.

He has nothing new beyond the practice in question to
speak of, and the following notes have heen put together with
that understanding.

The quantity of inflammable gas met with in several of the
pits of Pictou County, early pointed to the extra danger there
attending the use of ordinary blasting powder, and led to the
drafting of strict rules governing the firing of shots in coal long
before mining legislation made similar precautions compulsory.
Until lately, when from the free evolution of fire-damp in any
workings the risk accompanying shot-firing seemed excessive,
the only alternative open to the miner was to abandon powder
altogether and fall back on “mall and wedge.”

But in Europe the possibility of preparing explosives mak-
ing less flame than powder, engaged the attention of chemists for
many years, and met with marked success. Recent legislation
has forced this foreign experience on the notice of all our coal
operators, in consequence of the undoubted additional risk that
has been proved to attend the use of common powder in pits of
a certain character. It is not proposed to follow step by step
the enquiries made by royal commissions in Prussia, Austria,
France and England, nor to refer to the various compounds

4

|
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which seemingly can be used as substitutes for powder in coal
getting. The several reports or summaries of them, have been
given in colliery periodicals.

Some four years ago no explosives of this new class being
then available in this country, shot firing stopped in the Acadia

pit at Westville, and shortly after powder was also given up in

the adjoining Drummond mine on the sameseam.  As yet in the
former no other explosive has been introduced. the coal working
freely under the pressure entailed by the depth of cover, now
some 1,500 feet vertical, over the levels of the eighth lift. At
the time the use of powder was abandoned in these pits attention
was drawn to the advantages and decreased risk ace mpanying
the firing of shots in Germany with such a compound as carbonite,
though the diffieulties of importation then barred its adoption in
this Province.

Trials, however, were made with blasting gelatine and water
cartridges, which, though flameless, did not seem to promise satis-
faction in pits where the character of the coal required a large
number of shots to be fired each day say three in each working
place each shift. It was found, so slow was the process of tying
each charge in its bag of water, that in such pit as deseribed
an army of shot-firers would be necessitated : hesides it was felt
in the desire to hasten the preparations that a comparatively
large percentage of shots would undoubtedly lose the water en-
velope and hence might show flame : hesides, the size of hole
the water cartridge required was another objection. Previously,
it should be added, an attempt was made at Sydney mines to
bring down coal with lime, but it was not proceeded with.

Later on the Acadia Powder Co., with works at Waverley
took up the question of flameless explosives and prepared several
samples. These were practically tested in the Vale pit in April,
1890.  When fired under confinement they all proved tlameless,
even when the stemming was blown out under conditions that
with powder would have produced an abundance of flame. The
work done by these samples was, however, irregular, and the
detonation sometimes imperfect—to remedy which defects
further experimenting was necessitated. In the meantime a
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local company started at Halifax the manufacture of roburite,
the best known preparation of its class in use in England.  But
before relating in detail the experiences connected with the
practical application of these two compounds supplied by the
Roburite Company and the Acadia Powder Company, a few
remarks of a general character on the subject of explosives may
interest men, who, like the writer, had not prwinuxly given the
matter attention.

At the same time it is proposed to mention in a very sum-
mary way the theoretical grounds for believing black powder
should be excluded from certain coal mines,

All engaged in coal mining are aware that the workmen
with one voice contend that there 1S No blasting material to com-
pare with powder for bringing down coal ; nor is this preference
confined to colliers. Mining engineers of repute are also to be
found who insist that for certain strata no other explosive can
touch powder. This view has heen put down to prejudice,
especially, by the champions of new compounds, who may be as

positive as their blasting experience is limited, and it may be

worth while to consider whether these practical men have any

theoretical ground in favor of their contention.

To those familiar with explosives, much that is here given
will necessarily appear very rudimentary, but possibly to others
the points that were found of interest to the writer may also
prove so to them, now especially when legislation brings into
disrepute gunpowder without offering to explain why it is con-
sidered more dangerous than some other materials of similar
nature.

The Cape Breton miner who knows that in his County some
19,000,000 tons of coal have been won by the probable consump-
tion of some 1,500 tons of powder without the occurrence of an
accident involving the lives of as many even as three men, can-
not see wherein lies the danger that is in excess of other sources
of accident to which he knows he is exposed. The additional
risk, which long immunity has shown to be fractional, he is
willing to take, especially as in cfficiency, cheapness and conveni-

ence, a change from powder, so far as he knows, is not for the
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better. He knows that dynamite and its allies are too quick in

action, shatter the coal too much, and make a larger percentage

of small coal than powder which brings down more coal shot for
shot, and rends away from the face the coal in larger masses by
its progressive action. The special danger attending the use of
powder has not as yet, fnrtmmtv]y, shaken his nerves, so to find
the necessary experience we have to look at the mines of Cum-
berland and Pictou Counties. 1In these ecounties inflammable gas
is often frecly evolved and the roadways and walls of the work-
ing places covered with a fine dust, notie ably worse in cold than
in warm weather: and where these conditions exist a blown-out
or “gunned shot,” cmitting a stream of flame and sparks a
distance, it may be, of six or eight yards, has a very ugly look
and suggests the worst of possibilities.

Prior to Nobel giving to the world his investigations with
nitro-glycerine, which revolutionized the manufacture of
explosives, the mixtures generally employed were all of one class,
combustible as gunpowder, and composed of substances that have
so strong a chemical affinity that they combine and generate gases
with rapidity on the application of heat. Under confinement,
this sudden evolution of gases causes explosion, but unconfined
there is rapid combustion only.

In the manufacture of powder for different purposes,
changes have been made in the relative proportion of the ingredi-
ents, in the purity of the materials, in the size of grain, and in
the substitution of substances chemically equivalent—the latter
often to cheapen the production, as in the substitution of nitrate
of soda instead of nitre. The remarkable influence in the quality
of the charcoal used was early noted, certain woods furnishing
superior charcoal to others, but the greatest stride in this diree-
tion was in the adoption of some straw fibre, and thutimpel'fcctly
carbonized. At least it is reported that cocoa powder largely
owes its exceptional efficiency to this innovation, although of
course rival manufacturers who sought to discover its composi-
tion had no difficulty in at once noting that it contained an un-
usually small percentage of sulphur, 3 per cent. only, while the
ordinary mixture in gunpowder ranges near 10 of sulphur with
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15 of charcoal and 75 of nitre.

Whatever may be the composi-

tion of cocoa, powder, the

change made has given it a progressive
quality at the moment of e
mixture,

xplosion not attained by any previous !

The better to understand the
attending the use of powder
perience gained in the study

for militnr.y purposes and see

theoretical source of danger
, 1t may be well to consider the ex-
of the relation of powder to guns

wherein it applies to the (uestion
before us. To begin with, it is necessary to distinguish between
the ignition and the total combustion of powder: to note the
rapidity with which the heat resulting from the 1

grain spreads the conf]

urning of one

agration to adjoining grains, and the

entire consumption of each grain.  Thus it is found the larger

the grain the uicker the ignition, hut the slower
s | 5

This property is taken into consideration i

powder for different purposes, and

and mealed powder are

the combustion.

n the preparation of
explains why small-grained
used in fireworks anc
cannon proportionate to the length of the
the communication of ])l]l‘llillj_:‘

I large grains in

])it‘(‘l'.

In the former

from grain to grain is purposely
made slow, ;thlmugh the total d(-cnmpusitiun of each grain, lwing
small, is soon effected.

For mi]it;uy purposes, to obtain a ('untinuuusl.\' in(‘rv:ming
propulsive force that will 4](*\'0!0}) a low tr:n'jv('tm'_\', the rapidity
of combustion of powder has been regulated by the composition,

of the ingredients in the mixture, as
well as the size and shape of the grain.

the relative percentages

For guns of different sizes special

powders are prepared, the

size of the grain varying with the

object of producing initial
P-essures at the breech of the

gun as low as possible, at the same
time maintaining a progressive action behind the
far as the muzzle without the
The most modern form of |

pierced hexagonal prism.

projectile as
expulsion of unconsumed powder.
arge grain is understood to be a
Although powder h
known, a great improvement has been effected
within the last twenty years. Inste
projectile an initial velocity of

maximum, a flight at the rate of 2500 feet per second has been

as been so long

in its efficiency
vd of imparting to the

1,500 feet, per second as g




20 TRANSACTIONS OF THE MINING SOCIETY OF NOVA SCOTIA

attained of late; at the same time the internal pressure exerted
by the explosion of a charge in the gun has been diminished
from 20 to 13 tons per square inch.

For mining purposes, where a progressive action is desirable,
as in rending down coal, the size of the grain of powder has
something also to do with suceess ; and the quantity of powder
used should be proportioned to the depth of the hole and the
work to he done. But the object the miner desires to attain
differs somewhat from that of the artilleryman: the one looks
to expel the stemming without fracturing his pieee, the former
to cause the tight tamping of the stemming to rupture the
breech of his gun, and this disruption necessitating a new bore-
hole for cach shot, debars him from experimentally proportioning
his charge so as to avoid the expulsion of some unconsumed but
ignited grains of powder into the atmosphere. Tt is this emission
of ignited but unconsumed grains that is so dangerous in the
case of dry and fiery mines. There is also in the explosion of
powder a large amount of heat evolved, which further expands
the gaseous produet of combustion and also projects into the
atmosphere the solid residue at a high temperature. An
additional objection to the use of powder in a dry hole occurs
when the coal dust is left in and adds to the inflammable
material. The combustion of this excess of carbon is imperfect,
and produces the deadly carbonie oxide, which, when heated,
burns in contact with the oxygen of the air, and generates more
heat. For a time in England a compressed form of powder has
been found convenient, but for the reasons stated above it is
considered somewhat more dangerous than the ordinary form.

Having shown some of the sources of danger attending the
use of gunpowder in fiery pits, we have now to consider in what
direction safer explosives have been sought. More or less success
was found to attend the mining or enveloping of high explosives
writh  salts, such as alum, that contain a large percentage of
water of crystallization. The earlier Prussian and Austrian

commissions recommended the admixture of carbonate of soda

Soda-wetter-dynamit contains 40/ carbonate of soda and 607/

of dynamite; its explosive force is low, and it freezes at 45
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Fahr.; and what is worse, at a temperature of Fahr. it loses
water of ecrystallization, which causes the nitroglycerine to
(‘.\lltl(‘.

Partial success was attained with wet moss as stemming.
Then it was shown by experiment that dynamite and other high
explosives did not give a flame if the ste 'mming exceede] 16
inches, but that with less they gave a flame that ignited gas;
50 again, when dynamite is burnt it will ignite fine coal dust,
but \\lm)ﬂ.\plmlul no combustion takes place. Other
ments showed dynamite alone would not fire

and air, but would fire one of

experi-
a5,/ mixture of gas
One great ohjection to enr-
bonate of soda is that this salt is inm't,, s0 that when ammonium
nitrate was substituted, a great step in advance was taken, for
it is explosive besides possessing other .nI\ antageous qualities: its
temperature of detonation is comparatively very low, 1832
Fahr.; and not only is its combustion perteet, but it generates
free oxygen.

N2H403=N,+2 (H,0)+0

The value of this free oxygen lies in ensuring a perfect

combustion of the other ingredients of the explosive mixture.

which, in those preferably employed, are nitro compounds ; that
explosion leaves their components completely oxydized.
quality was shown to be absent in gunpowder, which

This
has uncom-
bined elements eager to seize on the oxygen of the ajp

on lwing
liberated by an explosion.

Another source of safe 'ty was contended for | y the later
French Commission on explosives in the appreciable length of

time taken by mixtures of mu-«lunp and air to combine *

Experiments went to show that it was actually possible to have

a detonation generating flame that wil] not ignite tluu(](unp by

h aving the tcmpcmtuw of (lctnll(ltl()n sufficiently low.

*\nll “llw(lmdllxlun seems hard to reconcile with the knowle dge llnl an

electric current of high tension will fire a gaseous mixture, and that the passage of

such a current is made in an nmm(nmnl moment of time.  This know ledge would

advise caution before trusting to obtain an clement of safety in the contention referred
to, especially when it is also known th: it there is a sharp line

in the scale of mixtures
of gas and air, which varjes somewhat with the

composition of the fire- -damp, but

which is about 7% of gas, when a mixture from being quietly combystible merely,

becomes instantly a violent explosive,
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Marsh gas, the ordinary fire-damp, C H,, detonates at
temperature of 4,000° Fahr, so that a mixture having, say
temperature of 3,000° Fahr., is a safe explosive. It will be noted
in the following table that gunpowder generates a temperature
very little in exeess of that shown by an explosion of marsh
gas — ‘
FAHR.
Nitro-glycerine cone 5700
Nitro-mannite. - . e . 5700
Dynamitc 5 oo 5200
Guncotton oisi & . voe 4745
Gunpowder . ¥ g 91 SEORESY) 3§ BIER 4 & .. 40I§

Fire-damp ......... s siaie ¥l W0 5 3id e OO

These temperatures are all in excess of the assumed l[imit of
safety, and yet it is contended by the French Commission nitro
compounds can with safety be employed by reducing the tem-
perature of explosion of any one of them, a lower average being
obtained by a mixture with ammonium nitrate. The effect of a

mixture being somewhat as follows :
FAHR.
30 parts gelatinized nitro-glycerine with 70 parts of ammonium

nitrate yielding a temperature of.. v wov 3480
20 parts gelatinized nitro-glycerine with 8o parts of ammonium

nitrate yielding a temperature of................... . 2910
I2 parts gelatinized nitro-glycerine with 88 parts of ammonium

nitrate yielding a temperature of..
The explosive force of these mixtures being, in comparison
with dynamite at 100, as follows : 122,118 and 111 respectively.
Nitro compounds have the further advantage that the

intense heat generated by the explosion wave is ve ry local, and

the lame momentary, and not extended by the oxygen of the

air.

Still, eaution is necessary in generalizing, as the following
records will demonstrate : A mixture of 30 parts guncotton and
70 parts am. nitrate, weighing some 1,540 grains, failed to ignite
a gaseous mixture, but a charge of double the quantity with 20
parts only of guncotton and 80 parts am. nitrate. did ignite gas.
Taking again the latter qu: antity with only 15 parts of gun-

cotton and 85 am. nitrate, then the @as was not fired by an
explosion of the mixture,
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A similar experience was found when mixtures of dynamite
and ammonium nitrate were experimented with: A cartridge
weighing 770 grains, composed of 60 parts dynamite and 40 parts
of nitrate, when exploded unconfined, failed to fire a gaseous
mixture, while one of double the quantity with the percentage
of dynamite reduced to 50, and even 40, did fire the gas. On
the other hand a second doubling of the quantity to over 3,000
grains accompanied by a reduction of the dynamite to 30 parts,
did not fire the gas.

These mixtures detonated completely with § grains of ful-
minate, but the decomposition was not complete when unconfined
with less than 50 per cent. of dynamite. When confined a mix-
ture of 20 parts of dynamite is completely decomposed.

The next step after treating with dynamite, which leaves a
solid and incombustil]e residue, was to substitute a nitrated
hydro-carbon which was combustible and had no solid residue.
Nobel’s improvement consisted of substituting gelatine, a soluble
guncotton, in place of the infusorial earth, the absorbent in
dynamite, and he so produced a solid material explosive through-
out, and then by adding ten parts of military guncotton, which
is not soluble, he produced blasting gelatine of still greater
power. It detonates casily with 11} grains of fulminate.

These compounds may be said to belong to the second great
class of explosives for which confinement is not necessary to
produce explosion, nor is combustion necessarily followed hy
explosion. When explosion does oceur it is not by a rapid com-
bustion as in powder passing from grain to grain, but an “ ex-
plosive wave” is set up by a primary explosion, most con-
veniently, in practice, of some other material. The detonating
substance generaily employed is fulminate of mercury, so well
known in the common percussion cap. Some explosives of this

class require stronger detonation than others to produce the
necessary dissociation of molecules, and the passage of an ex-
plosive wave through the mass varies seemingly with the
intensity of the initial detonation, While a train of gunpowder,
unconfined, burns at a visibly slow speed, the explosive wave
set up by detonation in an unconfined train of guncotton has
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been computed to travel at a speed of 18,000 to 24.000 feet per
second, practically instantaneous. The rapidity with which the
explosive wave is propagated in this class of explosives explains
the reason for the local shattering action following detonation,
and gives a valid excuse for the objection of the coal miner to
the general substitution of one of such compounds for powder in
coal getting.

The action seems to be in the so-called explosive wave
striking, within measurable distance, compounds of this class,

which may be either solid, or liquid, or gaseous, and producing

dissociation of the component elements which in their nascent

state reunite under the influence of the heat produced, and form
chiefly the simple compounds water and carbonie acid, leaving
the nitrogen uncombined. This is the result in laboratory
experiments ; but in, practice the product of explosion are of
doubtful composition, and probably vary with the environment.
as for instance, where there is a space about the charge, or there
1s a partial combustion of the charge, or the momentary heat of
the explosion causes the carbon of the fine coal dust about the
charge to combine with excess of oxygen in the composition
employed. In the latter case it is suspected danger may acecrue
from heated carbonic oxide coming through a fissure in the coal
and uniting with another atom of oxygen from the air. This is
only suspected as a possible complication under exceptional cir-
cumstances.

Reference has been made to carbonite, one of the earliest
mixtures that was accepted. It is a mixture of nitro-glycerine,
with an excess of carbonaceous matter. preferably wood-meal,
which, in exploding, generates 15 per cent. of carbonie oxide.

Roburite is made of 14 parts of chloro-dinitro-benzol, with
86 parts of ammonium nitrate.” Explosion under confinement
breaks it up into water, carbonic acid, and frec nitrogen ; no
carbonic oxide being generated.

Gelignite, a compound in use in England, has 564 parts of
nitro-glycerine, 3} parts of nitro-cotton, 8 parts wood-meal, and
32 parts of nitre. It generates in explosion some 7 per cent, of

carbonic oxide,
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Ammonite contains 10 parts of nitn»-nnphthnlim, and 90

parts of ammonium nitrate. Produces no deleterious fumes, and
requires an extra strong detonator to explode it.

Put up in
metallic cases, cartridges are unaffected by wet.

It is not frozen
like dynamite. It has apparently man

only been tried e.\'pm'inwntu]]_y,
and it is too costly to import.

Yy good qualities, but has

not being made in this country,

Reputed relative strength of equal weights :—

Ammonite .. ... ... . . ¢ I8 T8 B B8 e c ieiien... 100
SRORMIUIE . 1 o s i b e - 04
Dynamite., 83
x\(‘mlim',, 66
Carbonite.. ... ... .. .. ... . . et i e, . 54
Gunpowder . . .. . CRRTRp— 45
Or taking
Blasting gelatine with ammonium nitrate at 100
Dinitro-benzol with amm: nium nitrate is. . . . 80
Dynamite with ammonium nitrate 75
Gun cotton with ammonium nitrate ..., .. . 72
Gunpowder 18

)

Safety in handling.—The makers of nearly all modern
explosives claim their products can be handled with impunity,

that packages of them may be let fall, that weights can be
dropped on them from any height, and that they can be set on
fire, and will burn without explosion following.

When dynamite was first introduced these advantages were

also claimed for it, and there is no doubt dynamite has stood a
great deal of ill usage without accident. The writer at that
time, in the confidence of youth, held a cartridge of it in his

hand and set it on fire; he has also seen a man enter ;Lcn]livry store

room and kick in, with his hob-nailed boot, the head of a 25 Ib.
keg of powder : but his curiosity for such experiments is satis-
fied; and now he prefers to see all explosives, regardless of their
reputation, treated with respect. Dynamite, uccasinmt]ly, has
resented too great familiarity. In g paper read before the
Society of Engineers, in 1889, it was stated, naturally enough,
that the chief ingredient of tlameless explosives, ammonium
nitrate, was harmless, but it has since been shown that not only

can it be detonated, though its detonation is uncertain, but that
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it also can be exploded in small quantities by percussion. It may,
therefore, be assumed that it is impossible to be quite sure of
any explosive, or of what products temperature, moisture,
mixing, and decomposition may produce in time, and however
remote the limit of safety may by experiment seem, that it is
somewhere to be found may be relied on.
Fumes—Nitro-glycerine and dinitro-benzol are both poison-
ous ; the fumes of both when burnt are injurious to breathe, but
only to a limited extent, if at all when perfectly exploded.
Men become inured to both, and soon find that the fumes of
roburite are no worse than those of gunpowder. At the same
time, as a matter of practice, it would be well if miners allowed
a minute or two to elapse before rushing in to see the effect of
their shots, as is generally the eustom with powder in coal pits.
This practice may hayve been advisable where there was fear of
the shot, setting fire to feeders of gas, and it was desirable to
beat out the flame before it got hold of the loose coal, but the
same reason should not apply to the use of high explosives.
When first introduced men talked a good deal about the
fumes, although advised no ill effects would follow, while
although cautioned against handling the material, some are dis-

posed to do so unnecessarily, and make cartridges of a size to

suit individual ideas, and in this dangerous practice they should

be checked.

With acadine, as with all nitro-glycerine compounds, the
nitrous fumes in an ill ventilated place are apt to cause headache,
but when habituated, men are known to speak of the fumes as
less objectionable than the smoke of powder.

English experts on explosives make no mention of such a
compound as acadine, no composition of ammonium nitrate with
guncotton or nitro-glycerine being licensed in Great Britain, and
the reason for this is given in the blue book of 1890, as follows :
“ All ammonium salts, especially when exposed alternately to
moist and dry air at slightly clevated temperatures, lose traces
of ammonia, and become acid. Nitro compounds like guncotton
and nitro-glycerine are seriously affected by traces even of acids,
and decomposition once started goes on and ultimately leads to
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total decomposition, which may end in ignition and explosion.”

The report further explains that ammonia salts exert no dan-
gerous action on such a nitro compound as denitro-benzol and
therefore, why the manufacture of roburite is sanctioned. Tt

also states that the carbonate of ammonia may be mixed, pre-

sumably because any free acid when formed would at once com-
bine with the ammonia and liberate the carbonic acid, and
knowing this reaction a carbonate is probably added in the pre-
paration of acadine.

It will also be noticed in the above excerpt, which is freely
quoted by all makers of flameless explosives that do not contain
nitro-glycerine, that the decomposition ma) end
and it is assumed the inspectors

if not vntirel_y, to the

in explosion,
have reference more vspcciu”y)
storage of such compounds, a matter that
1s not under consideration with us.

Practice—When cvarinwnting was over and it was found
that even blown out shots that were well tamped did not show
flame, the new explosives were issued to the colliers, but
immodintcly complaints followed of missed shots, of shots that
did but half the work expected of them, and of charges that
failed to explode on the detonation of the ap.

Roburite was first in the field in quantity, and the complaints
applied to it. The trouble largely arose from men failing to
comply with directions : they would tamp as they had been

accustomed to tamp powder, that is from the stemming next the

charge, although urged only to press home the first six inches of

stemming, and told that if the cartridge was rammed hard, not
only was there danger of the cap exploding, but that if the

roburite was consolidated it would not explode, or would only

partly explode, and they would lose the charge. With some men
the latter often resulted, unle

58 actually under supervision: and
the irresistible desire to do

SO apparently arose from fear that
part of the shot would he lost, that the eoal would cut where the
hard tamping began, and not at the back of the shot. Other
men found a difficulty in understanding the difference between
warmth and dryness. They would open cartridges unnecessarily
long before they were to be used, lean them on the damp pave-
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ment, and think they followed the instructions by covering the
cartridges in this position over with a coat. Difficulty also
resulted from cartridges arriving from the makers in a hard
condition, and although men who got them were told to roll
them or work them in the hand till soft, still some of these car-
tridges failed to completely explode, and discontent followed.
Another source of trouble came from the holes not being properly
rounded ; cartridges would jam in a cornered hole, and when
forced back were so consolidated that the roburite failed to
explode. Now these complaints are seldom heard of: the
grievances are cost and paying for the paper of the cartridges at
roburite price, and having to use a detonator more powerful than
that required in acadine.

To date, some 7,300 Ibs. have been used, and )'v]un‘t,\‘ of lig}lt
l"'Nll]till; from ('\‘Dl”\iull\ of the ('Il:ll'g’t'a are few. In some four
cases the stuft’ was set on fire by the detonation of the cap, and
burnt without explosion in the hole behind the tamping. In
what unusual form the stuff’ was in the cartridges that so acted
has not been made out.  Enquiry at the head office in England
only brought back a denial of the truth of the statement, but a
fact 1s a fact, however distasteful, and should be met with inves-
ti“_;‘;ltiun_ and not bold denial. The ]if_{llt or g‘lu\\' l'wl)ul‘twl to
have been seen in one or two cases, may have come from a
“back " in the coal (or, doubtful, from a partial short cireuiting
of naked wires.) At first men used too much roburite, but with
practice some have learned to proportion the consumption to the
work to be done, and on an average it appears to be about two
and a half times stronger than powder Roburite has the
advantage of not being affected by cold. Its strength has the
disadvantage of producing a larger proportion of small coal than
powder. It, of course, has the disadvantage, in common with
acadine and all similar compounds containing ammonium nitrate,
of absorbing moisture on exposure to the atmosphere, by which
it is first weakened, and ultimately prevented from exploding.
The cartridges, as usually made, are dipped in paraffin, and so

made waterproof, but it has been found desirable to store these

explosives in magazines whee the air is dried by a steampipe ;
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at the same time it is probably judicious not to raise the temper-
ature above 90° Fahr.

Acadine, with all compounds containing nitro-glycerine, is
aftected by temperature, and may not explode below 45" Fahr.
[t can be kept for many hours in a specially prepared ean,
holding hot water, and so be used in the coldest weather. Car-
tridges that harden otherwise than from cold have been found
efficient, and hard tamping has not reduced the explosive power,
but as it also requires a detonator to explode it, it is well not to
tamp the first few inches of stemming next the charge. The
fumes of nitrous acid that arise from its explosion have been
already referred to. In strength it is about 50 per cent. stronger
than ordinary powder, and some men find they ean work the
coal with it better than roburite. Tt is cheaper per pound, and
requires a less expensive detonator. Should a charge fail to
explode on the detonation of the cap, a primer with a fresh cap
will explode the charge : not so with roburite, the detonation of
the cap consolidates it and effectually prevents its subsequent ex-
plosion and the whole charge is lost to the miner. Freo option
1s given the workmen to use which explosive they may prefer,
and the quantity consumed to date is some 6 100 1bs,

In one ease only has light been seen. A three foot beneh,
cut on the low side, had a 3’ ¢” hole charged with 12 0z. The
shot cracked the hack and along the high side, lifting the bench.
The light was shown along the high side

For the firing of shots no other means than electric fuses
have heen Il‘\'(‘(l,:(]t"mu('_:'ll several lll'\'l\'('\ t:ll:lltlillg fuse to be
safely employed are known to have been adopted in France.
Both magnets, eleetric and dry cell batteries, are in use: the
latter, on account of their lightness, are preferred by the men,
but they are comparatively short-lived, rarely firing over 1,000
shots each. The magneto-electric are heavy to carry about in
the mine, and when mad> sufficiently powerful to fire several

shots at once, may develop a tension too high for safety. On
this point no definite knowledge has been obtained, but with the
low tension batteries all experiments have failed to fire a gaseous

mixture from the spark they give. For convenience. where
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several shots are fired in a place each day, a pair of wires 100
feet in length are left in it, and where the coal is dry, common
uncovered telephone iron wire is used, and no particular care
seems necessary, with low tension batteries, to avoid contact, the
dust and scale supplying sufficient insulation.

Complaints arise from impm-fo.ctiom in the detonators,

causing miss shots at a cost to the miner of about a dollar each for
loss of time and material; the percentage is high, nearly one half per
cent., but this objection, it is hoped, will be remedied by a more
careful selection of the fuses.

Summary.—Powder adds to the dangers of coal mining in
pits that are dusty and gaseous. Being an incomplete explosive,
it rarely does its work in a fall shot without showing light, if
not flame ; it ejects solid matter heated to a high temperature
and heated gases s capable of combining with the oxygen of the
air and igniting fire-damp mixtures uml dust, especially in blown
out shots. The period of inflammation is of appreciable length.

On the other hand the so-called flameless explosives are
complete in themselves; are instantaneous in explosion; generate
a temperature below that produced by the detonation of fire-
damp, and in explosion rarely show light or flame. When
ordinarily tamped, blown out shots fail to show flame ; it is,
however, suspected that they may show momentary light when
tired close to backs or lypes in the coal.

The mixtures recommended by the French Commission
were :—

f207, dynamite (75 nitroglycerine, 25 silica) + 8o nitrate of ammonium

"1407, dynamite, 60 mitrate...... . ... oo Sl()nt
2. / Blasting gelatine (91.7 + 8. 3 mononitric cotton) 12% + 88 nitrate ammonia.. Coal

\ - 307, +70 - Stonc

f Octonitric cotton 9.5% +91.5 nit. am

34 p "
\ “ 209, e o0 o sk st sl dsedd b S IORR
4. Denitro-benzol 10% + 9o nit. am
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CHANGES IN THE BANK A I' THE INTERNATIONAL
COLLIERY.

BY J. S, M.LENNAN, B.A., M.E., SYDNEY, C.B.

The International Company has given much care to the
preparation of its coal for market, particularly to ship it as free
from impurities of all kinds as possible. Size is a quality of im-
portance, particularly in local markets, but less so than freedom
from slack and dirt. To this end Rigg’s balanced screens were
put in some years agc, and the arrangements were fully deseribed
and illustrated in a paper contributed by the writer to the Trans-
actions of the Canadian Society of Civil Engineers. These were
the best screens available for the length of bLank we had, but it
was found that a good deal of slack was carried over with the
lump coal, the number of men required to pass the output over
the screens was large, and the cost high.

It was determined to raise the bank 8} feet, which would
give us 11 feet additional length of screen bars, arranged above
the movable screens, and this was ecarried out, as shown in the
accompanying sketches, under the supervision of Mr. John
Johnston, the manager at the mine. The coal js deposited from
the tumbling cage on the upper part of the bars, where it is re-
tained by a door until the sereen is ready to receive it. This
door is controlled by a lever brought close to one of the two men
on the screens, and is balanced by a weight not shown in the
sketch, so that it is easily opened and shut. Tt is opened enough
to let the coal slide gently down to the lower end of the moving
screen, and after it has come to rest it is examined by the men in
charge, and when cleaned, if it is found to contain impurities,
the screen is released under control of the brake, and the coal
slides into railway car shown in cross section. Meantime a
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second tub may be dropped into the sereen above the door ready
to be let down as soon as the moving section has returned by
gravity to its place. We find that the coal is much better
screened, as the slower rate at which it comes down allows it to
spread out to the full width of the sereen and the slack to fall
through : but formerly, as discharged from the cage, its tendency
was to come down in a mass, carrying with it a considerable
quantity of slack, causing either much delay or an inferior grade
of coal. To make run of mine coal the moving sereen is covered
with plates, and the slack box below the fixed part allowed to
fill up level with the bars.

To avoid the expense and other disadvantages of raising all
of the bank, the working arrangements were entirely altered,
The plates which were previously used were taken up, and rails,
as shown on the plan, were put down, and carriages to convey
the empty tubs across the back of the pit were built. This
shortening of the bank floor behinc the pit still enables the engine-
man to have the bank floor in view. It was our intention to
move these traversiug carriages by balance weights, but it was
found that it was so little trouble for the men t) use them with-
out assistance that they have not been put in. The substitution
of a spring fastening, instead of corner chains on the cages,
gave us sufficient height to make it unnecessary o raise the
pulley frames as had at first seemed probable.

While the arrangement is not perfect in all its details, it is
a great improvement on what we had before—two sereens instead
of three—and & reduction of nearly one-half in the number of men
on the screens is a nandsome advantage, and we have in addition
the gain of making cleaner coal with less labor to all the men
employed.

The capacity of the two screens has not been fully tested ;
they have, however, passed over 140 tons per hour without
“scamping ” the cleaning.

The writer presents this paper conscious to the full of its
lack of importance : but its moral is that a careful exercise of
thought in working out details, as was given in this matter by
our Mr. Johnston, will often find an inexpensive solution of
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difficulties, the overcoming of which at the first blush would
seem to require a heavy outlay—a moral which, if well founded
is in these days of narrow margins comfort
have to do with mining in Nova Scotia, and
those in charge of plants erected for a much
the;” now have to deal with.
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nore especially to
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MR. McLENNAN—We have done over 1,400 tons
coal in ten hours. T!
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RECENT GOLD MILLING PRACTICE IN NOVA SCOTIA.
BY JOHN E. HARDMAN, S.B., M.E., OLDHAM, 'i.S.

In the practice of every art it is always desirable to have a body of
reliable data accessible, to which to refer for comparisons, and by which
to check one’s own methods and results.

So far, in gold milling, the data on record refer almost entirely
to large mills, Z.e., those having forty or more stamps ; and to the (com-
paratively) softer ores of the United States and Australia. I have
thought, therefore, that it might be acceptable to record some data for
Nova Scotia, and for small mills of ten or twenty stamps. The time,
perhaps, is opportune for the reason that within the last three years there
has been a decided step forward in the business of gold milling in the
province. Three years ago I had the honor to read a paper on the Empress
mill at Renfrew,* which had then recently been built by Mr. D. S.
Turnbull for the Empress Gold Mining Co., and which may be regarded
as the pioneer mill of the new practice in Nova Scotia. This mill,
in its design, construction, and detail, was a reproduction of the type
adopted by the Homestake Mining Co. in their large millsat Lead City,
South Dakota, and in its operation it fully sustained the reputation of
the type for fast crushing, with close saving of the free gold. Like its
prototype at the time, it had no concentrating plant to save the sulphurets,
which were reported worth $20 or less to the ton. No figures of costs
or results from this mill are available for publication.

Since the construction of the Empress mill in 1889, cight other mills,
aggregating 150 head of stamps, have been built in the province in which
the Homestake type of mortar (modified in‘three mills as to minor
details), has been adopted.

In these mills, the design and construction of the buildings, ore bins
and accessories have been subject to local conditions, and hence have
been of diverse character.

* Canadian Mining Review, vol. viii., P 73
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L

It is not my purpose to give descriptions of all these different mills,

but ‘rather to induce members in charge of the same to put on record

their experiments and experience.

As to two of these mills, however, (those of the Oldham Gold Co.,
and the West Waverley Gold Co., Ltd.), which have been designed and
constructed under my supervision, I am enabled to give you descriptions,
and figures as. to costs, capacity and saving effected. The two mills

have been built on practically the same lines, and the plates of the

Oldham mill given herewith show essentially the characteristic features
of the Waverley mill. The Waverley mill is driven by steam power,

the Oldham mill by water power. As the Waverley mill has been

dropping its stamps for about two months only, the figures relating to it
are given subject to correction, but the figures relating to the Oldham
mill represent twelve months’ continuous work. In designing the
structure, care was given to make each component of the mill indepen-
dent, Ze., the building, the battery frames, and the ore bins are each
entirely separated from the others, so that the building is simply a
cover with no strains upon it other than those due to wind and weather;
the battery frames are not connected either with the building or the
ore .hins, and hence no vibrations are communicated to them or from
them to. other parts of the structure ; also the ore bins, upon the
top of which is placed the rock breaker, are free and disconnected.
The mill contains but ten stamps, and its character and design will be
readily understood from the accompanying plan and sectional elevations,
I may say here that no originality is claimed for either of these mills. In
their design and construction the whole object was to select the best
features from practice in other places, and such as had been proved and
tested, and to combine them into such an aggregate as should be
efficient, economical, and best adapted to the work required.

As to the machinery details, the first one to which I wiil draw your
attention is the use of the “Forster ” rock breaker, in the place of the
old “Blake” and the newer “Gates.” The machine in the Oldham
mill is 2 number three, the size of the receiving opening being 7 inches
by 18 inches, which easily. takes in a slab of rock 6 inches by 17 inches.
The Waverley mill has one of the largest size, jaw opening being 12
inches by 21 inches, and capacity being 125 tons in ten hours, The
preference was given to the Forster in both of these mills for the fol-
lowing reasons : (1) for machines of equal capacity the Forster requires
very much less power than either of the others, taking less than one-half
7

i
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the power required by a Gates; (2) the total weight of the Forster
machine, of equal capacity, is only about one-half that of the Gates
and considerably less than that of the Blake ; (3) the vibratory motion
induced by the machine is very much less than that produced by the
Blake, and no more,'if as much, as that produced by the Gates; (4)
the cost of the Forster is less than either of the two others.

In small mills, to which I wish it clearly understood my remarks are
meant to apply, the points referring to the amount of power required
and the first cost of the machine, are important factors, and where the
breaker is mounted on the top of the ore bins, total deadweight and the
vibration are almost equally important.  For larger mills I am inclined
to consider that the Gates might be preferable, but I can see no situation
where I believe a Blake would be the equal of the Forster.

The small breaker in the Oldham mill is driven 300 revolutions

per minute by a 5 inch belt, and at that speed crushes 5 tons an hour to

pass an inch and a half ring.

From the rock breaker the ore drops into the ore bins, which pre-
sent no points of novelty and which will be easily understood from the
sectional view. Chutes lead from these bins to the hopper of the
“Hammond ” automatic feeder. The feeder is the one which has been
in use at the Alaska-Treadwell mill on Douglas Island for some years.
It has given us every satisfaction. It is positive with wet and dry
ores, is superior in its freedom from attendance, can be regulated with
great exactness, and is much cheaper bhoth in first cost and repairs,
than either the “ Tulloch” or the “ Challenge.” Its construction will
be readily understood from the drawing. A small auxiliary split tappet
fastened on one of the stems between the guides, serves to operate the
lever.

The style of battery frame is new to Nova Scotia, being adopted
from the Grass Valley practice, where it 1s known as the “knee frame.”
Its essential point is the removal of the line shaft from its usual position
behind the mortar and beneath the feeder floor, to the front of the
batteries and on a level with the cam shaft.

The merits of the arrangement are many: (1) the shaft is always in
sight, it has the best light in the mill, and is easy to align when neces-
sary ; (2) it is removed from beneath the feeder floor, where it is in
darkness, and subject to the dampness, drip and fine dirt which will in-
evitably work down upon it and its bearings ; (3) any repairs to the shaft
when below the feeder floor have to be made by artificial light, and in
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confined spaces which are usually abounding in grit and fine dirt ;
(4) it enables the cam shaft belt to be run horizontally, or nearly so,
without a tightener, and thereby saves a great deal of wear on the belt.
As against these advantages, one possible point of disadvantage is made,
viz: that the main shaft is more liable to get out of alignment when
erected on this knee frame than when placed on the solid cross sills
behind the mortar blocks. To this it may be answered that if the
knee frame is properly made and braced, of heavy timbers, the chances
of malalignment are very slight and are easily remedied.

On this line shaft a Hunter friction clutch pulley serves to disconnect
the cam shaft without disturbing the running of the rest of the mill,

The mortar blocks are built of selected two-inch spruce plank,
twelve inches and six inches wide, planed on both sides and jointed on
both edges. The blocks are built thirty inches wide, and are therefore
made up of two twelve inch planks and one six inch in each layer ;
joints in one layer are broken in the next, and each layer is spiked to
the previous one with 4ody. nails (five inches long), su that each nail
holds in three layers. Each plank is fitted on the bottom to the surface
of the solid bedrock, as it was found impracticable to dress off the whin

rock to a smooth and level surface, and concrete 1s valueless unless put
down in large masses.

The two blocks for ten stamps are built together, so that the Oldham
foundation is one solid piece of timber thirty inches wide, fourteen feet
deep, and twelve feet two inches long. 1In the Waverley mill the blocks
were built in the same manner, but are for twenty stamps. As bedrock
was four feet deeper, and a clear space of four feet was left between the
two cam shafts, the final block in Waverley measured thirty inches by
eighteen feet by twenty-eight feet four inches,

The holding down bolts were put in as usual, with the exception that
the standard threads for one and one half inch bolts were not used ;
instead of six threads to the inch, twelve threads to the inch were used,
with standard size hexagonal nuts. This substitution of a finer thread
not only gives greater strength,* but also serves to prevent the jarring
loose of the nut by the vibration of the mortar,

The mortars are modified from the Homestake pattern only in the
fronts, which are cut down to within two inches of the bottom, the
height of the front being regulated by wooden chuck blocks faced with

thin steel plate. Also the lip has been extended three and a half inches,

T ORI
* See paper of Major W. R. King. Trans. A. I. M. E., vol. Xiv., p. 90 ef seq,
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The accompanying detail drawings will show the character and extent of
these changes.

The essential character of the mortar is not at all affected by these
modifications which have been made only for minor points of conveni-
ence. The cutting down of the front was done for two reasons : first,
because the Oldham mill is also a custom mill and it was desirable that
the whole inside of the mortar should be readily accessible for a thorough
clean up ; and secondly, because of the very diverse character of the
quartz coming to a custom mill, necessitating perhaps a high discharge
for one lot and a very low discharge for another lot. It has been found
also, in the experience of twelve months, that the slight spring, or give,
which the wooden chuck block has (although very slight) is sufficient
to cause the amalgam to settle a little lower round the dies than it does
in the solid front type. The extension of the lip was made in order that
the apron plates might be entirely free from the mortars, and receive no
motion or vibration therefrom.

The cams, tappets, bosses, shoes and dies are of the usual Home-
stake patiern, the full stamp with new shoe, weighing 858 Ibs. Sectional
guides such as were described in the paper on the Empress mill, have
been used, with the addition of a long diagonal washer to prevent check-
ing or warping. The guides are 14 inches long, made of sound yellow
birch wood. They have been in use in the Oldham mill for twelve
months, and are good for several months yet before being trimmed down.
The lubricant used is a mixture of tallow and graphite, applied warm.
The front elevation of battery frame shows the sectional guides in posi-
tion, but does not show the diagonal washer.

The plates for catching the amalgam are four in number.

The first plate lies inside the mortar, just at the lower edge of the
screen, and about ten inches above the foot of the dies. It is made
from a strip of copper one-eighth of an inch thick and one and three

quarter inches wide; the length being the full length of the screen, about

forty-eight inches.  This copper strip is placed on a bar of square iron,
and from one quarter to three-eighths of an inch in width is bent over at
richt angles for the whole of its lr 1igth, It is then fastened to the
rounded or bevelled edge of the wooden chuck-block by screws, the
longer side sloping upwards towards the screen at an angle of about 45
degrees with the horizon, while the shorter side inclines towards the
stamps at an equal angle, forming a narrow V-shaped trough, as shown

in fig. 1 sectional view of the mortar.
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This plate has proved most effectual, as will be shown further on,
and the wear upon it, after twelve months, is not noticeable. It does
not choke nor fill with sandc + e splash from the screen being sufficient
to dislodge the sands but not the amalgam. Outside the mortar therc
is a splash plate eight inches wide, set at a run of three-quarters of an
inch to the foot, which catches 8o per cent. of all the gold caught out-
side of the mortar. This plate discharges the pulp upon what is called
the “quadrant plate,” which is a sheet of copper running the full width
of the apron plate, but curved round the quarter circumference of a
circle whose radius is 9 inches in the Oldham mill and 6 inches in the
Waverley mill. The prime function of this plate is to spread the pulp
perfectly smooth and even upon the long apron plate below, but it has
also been found to be a most erficient amalgam and mercury saver,

From this quadrant plate the pulp has a drop of one inch upon the upper

end of the apron plates, which are fifty-four inches wide by ten feet long
and have a pitch in the Oldham mill of one and three-quarter inches to
the foot. From the apron plate the pulp drops intoa box on the end of
the wooden table, whenice it is led by an iron pipe two inches in diameter
to a mercury box of the Grass Valley type, thence through a short
wooden sluice to a box of the same pattern as is used in the Black Hills,
thence, in the Oldham mill, to a Golden Gate concentrator, which
handles all the sands from ten stamps with ease, being from 24to 30
tons in 24 hours.

The tables upon which the apron plates are laid are arranged so that
the pitch can be varied from one and three-eighth inches to the foot as a
minimum to two inches to the foot as a maximum. Reference to the
sectional elevation of the mill will show that the tables (F) rest upon
two stringers (A) of 3" x 5" scantling and are kept from sliding down-
wards by a block or cleat (G) nailed to the stringer. These stringers lie
loose in notches or gains cut in the standards (B), and a hard wood pin
(C) keeps each stringer from sliding downwards, but admits of sufficient
freedom to raise the lower end as required. The standards are nailed
to the floor and have no connection with the mortar blocks, nor has the
floor, a coarse saw-cut separating the boards of the floor from the
blocks. At the lower standard a hardwood wedge (D) is inserted,
which has a slot cut in the middle, through which a bolt (E) and thumb
nut is run. By means of this wedge the inclination can be changed to
suit the character of the pulp passing over the plate, the wedge being
locked in position by the thumb nut, The upper edge of the copper
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apron plate is turned up one inch, behind the lip of the mortar, but not
touching the mortar, so that there is no point of contact between the
outside plates and the mortars.

The floor of the battery room is laid in hard pine with a pitch of half
an inch to the foot, and a sluice is arranged to carry all washings from
this floor to a mercury trap below. The floor is washed down by a
hose every shift.

The lowest floor of the mill measures 3% feet by 30 feet. Upon it,
besides the Golden Gate concentrator, are the boiler for heating the
mill in winter, the coal bin, the retorting and smelting furnace, and
the casing or housing of the Pelton wheel which furnishes the power for
the mill. The shaft of this wheel is on a level with the floor, the wheel-
pit and tail-race being excavated below it. From this shaft a sixteen inch,
six ply rubber belt conveys the power to the line shaft, whence it is distri-
buted to the cam shaft, the rock breaker, the exhaust fan and
concentrator.

The Pelton wheel referred to is a six foot standard single nozzle
wheel, operated by water under = head of seventy-six feet eight inches,
or a pressure of about 33 lbs. per square inch. This water is brought in
by a ditch 1,026 feet in length, to the forebay, whence 540 feet of pipe,
made of No. 14 gauge iron and sixteen inches in diameter, conveys the
water to the interior of the mill. Inside the building the diameter of the
pipe is gradually reduced to eight inches, where it is joined to the wheel
gate by flanges. This pipe line is provided with three valves, located in
appropriate places, one for blowing out air when filling the pipe, one for
automatically admitting air in the event of a vacuum heing formed in the
pipe, and the third valve is an Ashton pop safety to relieve any abnormal
pressure arising from suddenly shutting the water off the wheel. Four
nozzles of different diameters (234", 3", 344" and 4") are supplied, to be
used as the demands of power vary ; the three inch nozzle is the one
usually used at Oldham. With this size of nozzle, venting about 250
cubic feet of water per minute, the wheel develops more than 25 horse
power, which is sufficient to run the entire milling plant.

I am informed by the Pelton Water Wheel Co. that this is the first
wheel of the kind sent to Canada, outside of British Columbia. It has
been coutinuously in use since it was installed, and has given every satis-
faction, both in cold weather and in summer.

As Nova Scotia abounds in water powers, in which in many cases the
flow of water per minute is too small to be utilized to advantage in a tur-
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bine, it may not be out of Place to say that this wheel will render many

of these powers valuable wherever the conditions are such as to permit

of obtaining readily a head of 40 feet or more at reasonable distances,
The motive power of the Waverley mill is a tandem compound con-

densing engine, cylinders 8” and 12” by 12", with a Meyer’s adjustable

cut-off.  Boiler pressure is carried at 100 Ibs., and steam is cut off at A

when condensing, and at »5 when run compound but not condensing.

The economy of this type of engine is too well known to need further
demonstration. In the Oldham mill the pulp, after leaving the last
mercury trap, flows into the hopper of a Golden Gate concentrator,
whence the tails run into the brook, the headings being saved in a box.
The average mineral contents of the quartz crushed is about 2 per cent.,
the sulphurets saved are very clean, averaging over go per cent. mineral,
and assay $70 per ton in round numbers.

No concentrator has yet been added to the Waverley mill, the merits
of several machines being under consideration. The percentage of sul-
phurets will run about the same, from 2 per cent. to 3 per cent.

This brief description of the equipment and character of the mills
under consideration will serve to bring out the main points wherein the
recent practice differs from the older practice. The adoption of the nar-
row mortar with inclined screen, the rapid, but short, drop of the stamps
and the narrow V-shaped inside plate, are features which have been
developed by reason of the necessity for getting increased capacity with-
out impairing the efficiency of the battery as an amalgam saver.

I'am enabled to give some of the actual working results cf these mills,
and hope to supplement them in a future paper.

As to increased capacity: The Oldham mill drops its stamps 85
drops per minute, six and a-half inches, and the screen used is an
indented Russia iron slot, having a No. 7 needle, the equivalent of 30
meshes to the inch. Under these conditions the capacity of the mill
is from 28 to 30 tons per 24 hours, or 1%6 to 14 tons per hour ; or 24 to
3 tons per stamp per diem.

I may say here that the Oldham mill has to be used as a custom
mill, being the only operating mill in the district. Hence the variety in
the character of the quartz in the lots presented for crushing causes a
considerable variation in the capacity under the conditions given. From
clean, hard, compact quartz, the mill often goes upon soft, much
weathered and decomposed slate belts, carrying very little hard quartz.
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But with the speed, drop and screen given, the capacity of the ten stamps
s a minimum of 1 ton per hour, and a maximum of 14 tons per hour.

As to the efficiency of the amalgamation,’I have summarized the
results of the last twelve months’ work from records which have been
kept of each and every lot or parcel crushed. As stated before, the lots
come from three different companies as well as from tribute workers, and
the gold contents varied during the year from $1.50 per ton to $8co per
ton of stuff crushed, the average being about $18. The size of the lots
also varied from 5 tons to over 200 tons.

Of each separate lot a record is kept, showing among other things :

(1) The weight of material crushed.

(2) The time occupied in actual milling.

(3) The weight of amalgam obtained from the outside plates (z.e.,
splash, quadrant and long apron plates).

(4) The weight of amalgam in inside V plate.

(5) The weight of amalgam in mortar sands.

(6) The weight of retorted gold.

There is, therefore, a body of data upon which to base satisfactorily
a general average, and also an opinion as to the efficiency of the mortar.

Calculated into percentages the results are :—

Per cent,

‘““ ‘

ANBEAR PINLBE o655 575 014 55 50000 o:0 e win's 23.40

“ " iInmortar sands ......vuirrrrnnnnnnn.

KL GOl savviccnios hveruiisos

It will be seen that the percentage of gold retained in the mortar be-
hind the screen is 91.45 or 9114 in even numbers.

The /ighest percentage ever obtained on outside plates was 154,
leaving 84+ per cent. as the lowest percentage of gold saved in mortar.

The Jowest percentage ever obtained on outside plates was 2%, or
97+ per cent. saved in mortar.

These figures are, to my mind, the most satisfactory answer to the
statement which has been made, that this style of mortar would not save
the gold inside the screen, but would grind it. In only one case have I
seen the gold show signs of having been ground, and that was in one
small lot which was crushed while the cam shaft belt was slipping, and
the speed was consequently reduced to 70-75 drops per minute,

The mill-man seeing these figures will next ask : “What is the value
of your tailings ?” The average assay value of the tailings as they go
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upon the concentrator is $2 per ton, but this value is almost entirely in
the sulphurets, the tailings from the concentrator varying from 20 cents
to 50 cents per ton. Samples of tailings from which the sulphurets were
eliminated by careful panning showed only traces of gold.

The mill-man from Australia or South Africa will be inclined to
doubt these figures until he is told that the gold in Nova Scotia quartz ic
coarse (comparatively speaking). It is very doubtful if there is any
Quartz vein worked in Nova Scotia which carries gold of such a degree
of fineness as to be invisible to the €ye, or so fine as not to be saved by
stamp-mill work if the mill is a proper one and the amalgamation skil-
fully performed. I am fully aware that this statement will provoke dis-
cussion, but I make it after nearly eight years’ diversified experience in
this country, and after two years’ very careful study of the question. In
some veins the sulphurets carry fine gold mechanically ined, of
which a certain proportion is set free by fine grinding in a pan, but all
such sulphurets with their contained gold are much more satisfactorily
handled by concentration than by fine grinding with the consequent
sliming,

The essential and important factor of this large percentage of gold
saved in the mortar is the rapid short drop of the stamp. With the
narrow mortar of western pattern, slow speed is the enemy of successful
saving of gold behind the screen, The relative height of the screen
above the die, and the coarseness of the mesh, are important factors it is
true, but they are entirely secondary to the speed. I have dilated some-
what upon this point because some of the mills having mortars of this
type in Nova Scotia have been blamed for not saving gold, and upon
them has been laid the blame of unsuccessful ventures.

Whatever the true cause of these failures may be, it certainly cannot
be the form of the mill mortar, if this same form does the good work it
has done for years in the Western United States, and has done lately in
the mills under consideration in this paper.

The results, as to capacity and efficiency, in the Waverley mill,
although covering only a limited period (some 800 tons crushed) fully
bear out the figures given above. The speed in the Waverley mill is
100, the height of drop six inches and the screen 30 mesh. The duty is
30 tons per diem. The average saving behind the screen has been
9015 per cent., on the plates or's.

Coming finally to the costs of milling, we naturally cannot expect
small mills to work as cheaply per ton of material handled as the large
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ones do, but yet in Nova Scotia, where both fuel and labor are cheaper
than in the west, we may expect to approximate the costs of the best
mills elsewhere.

In Prof. Hofman’s paper on “Gold Milling in the Black Hills,” the
cost at two different éstablishments is given as: $0.8349 per ton, and
$0.87 per ton. If we deduct from these figures the item for fuel, a very
expensive item there, the costs stand about .56¢c. per ton milled. Tak-
ing the costs at some of the best of the California mills,* the results in
1888 were :—

Plymouth mill, 160 stamps, water power
Bunker Hill mill, 40 stamps, water power

Plumas Eureka mill, 6o stamps, water power
Sierra Buttes mill, 8o stamps, water power

The costs at the Oldham mill are given in detail as follows :
Per ton,
Labor ..............
Supplies . . .
| T
Quicksilver. .

This figure, it must be borne in mind, is for a mill doing custom
work, which necessitates much loss of time and consequent loss of ton-
nage, and higher costs per ton. The same mill, when running on large
lots, has reduced the cost per ton for labor $0.063, making the total cost

per ton for large lots $0.2862. During the winter months an extra

charge of $o.0351 is made to cover the cost of fuel required to warm

the mill. The highest cost per ton, therefore, in the Oldham mill dur-
ing the past year has been 38 cents, and the lowest 28 cents.

Figures of costs for the steam mill at Waverley are not yet available,
for the reason of the short time the mill has been at work, but the cost
sheets for May showed the figure of 48 cents. I have reason to be-
lieve that this figure is not far astray, and that the result of the first year’s
work will show a cost figure not to exceed 50 cents per ton.

* California State Mining Bureau. Eighth Annual Report of State Mineralogist.
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ones do, but yet in Nova Scotia, where both fuel and labor are cheaper

than in the west, we may expect to approximate the costs of the best
mills elsewhere.
In Prof. Hofman’s paper on “Gold Milling in the Black Hills,” the
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TRANSACTIONS

The Mining Society of Nova Scotia.

PART IIT. VOL. 1.

SESSION 1899-3.

™ The second Quarterly General Meeting of the Society was
held at Londonderry on Wednesday, 7th September,  There were
present: H. S. Poole, F.G.S,, A.R.S.M., Acadia Coal Co., Stel-
larton ; David McKeen, M.P., Caledonia Coal and Railway Co.,
Sydney, C.B.; John F. Stairs, M.P., New Glasgow Coal, Iron and Rail-
way Co., Halifax : John E. Hardman, S.B., Oldham Gold Co., Oldham,
N.S.; B. C. Wilson, \\';1\'crlcy NS; T R Gue, Acadia Powder Coi,
Halifax ; A. Kent Archibald, Dufferin Gold Co,, Truro; J. R, Lithgow,
Glace Bay Mining Co., Halifax ; J. H. Austen, Lawrencetown Gold Cao.,
Halifax ; Capt. G. MacDuff, Waverley, representing Crawford Milling
Process ; G. E. Francklyn, General Mining Association, Ltd., Halifax ;
G. F. Moncton and T, L. Jenner, Shcrbrookc; Duncan McDonald,
Truro Foundry and Machine Co., Truro; D. W. Robb, Robb Engineer-
ing Co., Ambherst, James Baird, Canada Coal Co., Maccan; H. P.
Brummell, Geological Survey, Ottawa : W. H. Huggins, Halifax ; Frank
Cawley, Ingersoll Rock Drill Co., Halifax ; H. M. Wylde, Secretary of
the Society, Halifax, and B. T. A. Bell, Editor Canapran MininG
REVIEW, Ottawa. The main party having arrived by the morning
train from Halifax was received by the following gentlemen, composing
the local reception committee ; Mr. R. Q. Leckie, General Manager
Londonderry Iron Co,, Litd.; Mr. E. Walsh, Mr, George Romans, Mr.
W. F. Jennison, Mr. I.. H. Buck, Mr. William Small, Mr, Boutellier,
Superintendent of the West Mines ; Mr. F. Park, Superintendent of the
East Mines, and the Rev. Dr. Walsh,
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The proceedings opened at 12 o’clock in St. Bridget’s Hall, the
President, Mr. H. S. Poole, being in the chair. On the platform, which
had been tastefully decorated for the occasion, were seated, besides the
chairman, Mr. David McKeen, M.D., and Mr. John E. Hardman, Vice
Presidents of the Association, and Mr. R. G. Leckie, General Manager
of the Londonderry Iron Co., (Ltd.)

Mr. E. WALSH

of Nova Scotia : Allow me to teader you on behalf of the citizens of

Mr. Chairman and members of the Mining Society
Londonderry, a very hearty welcome. Every one in this community is
interested in the welfare of your Society, and looks forward to its ad-
vancement. You have a lengthy programme to go through, so I will
make my remarks short, merely bidding you all a hearty welcome to
Londonderry.

The CHAIRMAN—Mr. Walsh and Gentlemen of Londonderry : 1
am sure that the Mining Society cannot be but deeply gratified at the
reception given its members to-day, supplemented as it is by the knowl-
edge that behind it is to come an excellent programme of instruction
and entertainment.

After a paper on “ The Roasting and Smelting Plant at the London-
derry Works,” by Mr. R. G. Leckie, General Manager of the London-
derry Iron Co., the remainder of the forenoon was spent in an enjoyable
visit to the works of the Company, after which an excellent luncheon
provided by the ladies of the town was served in the hall.  On re-
assembling, papers were read ‘'by Mr. R. G. E. Leckie and Mr William
Smaill. These are published elsewhere in the present volume. The
Secretary having read the Minutes of the previous meeting, the following
business was taken up.

Revision of Constitution.

MR. Joun E. HARDMAN said : It is the opinion of the sub-committee
that the present time is not opportune for a revision of the Constitution
and By-Laws, and they therefore recommend that any such be withheld
for the present. They would recommend that the following lists be
adopted as the classification of members and associate members. (Names
submitted.)

Mr. J. F. Stairs, M.P.—The distinction seems to me to be
one without any difference.

Mg. J. H. AustiN moved, seconded by Mr. J. R. Lithgow : “That

the report of the sub-committee be confirmed,”
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MR. HowArRD CLARKE—AS this is not a full meeting, I would move
in amendment : “That the classification of the list
Hardman be deferred until another meeting.”
being seconded, Mr. Austin’s motion
adopted.

MR. B. T. A. BELL gave notice of motion to amend Section [11.
of the Constitution and By-Laws, by ¢l

Honorary Members : (2) Members ;
Associates.

as reported by Mr.
Mr. Clarke’s motion not

Was put to the meeting and

assifying the membership into (1)

(3) Associate Members : and (4)

The Mining Convention in Montreal,

THE CHAIRMAN—Is there anything further to report in this matter ?

MR. B. T. A. BeLL—I might say that the General Mining Associa-
tion of Quebec has made application for some government aid, but no
reply having been received yet, there is nothing new to submit,
Association hopes to be able to m
time in October.

Our
ake its report to your S(N‘iL'I)’ some

The Society’s Transactions.

MR. B. T. A. BELL submitted for approval,
posed volume of the Transactions at the
Meeting.

in proof form, the pro-
First Quarterly General

MR. HARDMAN—The Council has already approve
of the Proceedings, as submitted by Mr. Bell ;
meeting to ratify their action,

On the motion of M, J. F. Stairs, M.P.
was adopted.

d of the get up

it only remains for this

» the form of publication

The Soeiety’s Seal.

The question of a seal for the Society was discussed at some length.
Several sketches of designs were submitted.

The matter was ultimately
left for final adoption in the hands of the Ch

airman and Mr, Hardman.
The World’s Fair.

The Secretary read the following letter from Dr. E. Gilpin, Jr.,
Inspector of Mines :—

Nova Scoria, August 23, 1892,
H. Wylde, Es,., "

Secretary Mining Society of Nova Scotia,

DEAR SIr,-—~I enclose you circular e Chicago exhibit
attention more particularly to the ‘‘gold” exhibits. As the matter 1s one of direct
importance to your members as individuals, I feel that I may venture to address
you officially. "My time is so fully oceupied by my dual duties of Inspector and
Deputy Commissioner, that it is almost impossible for me to do justice to our minerals

» and beg to draw your
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in this connection. Would your Institute feel disposed to assist me in the collection
of a good representation of gold ores? I want to show at least $10,000 worth of gold
ore, and as much more as I can get.

If your Institute feels disposed to view the subject with favor, I would be pleased
to give any information I have at present as to forwarding, etc.

I remain yours, etc.,
E. GILPIN,
Inspector of Mines.

On the motion of Mr. Hardman, Dr. Gilpin’s letter was laid on the

table for further consideration.

New Members.

The following gentlemen were elected to membership: J. C.
McDonald, Country Harbor, N.S.; J. W. Clendenin, New York ; J. A.
Fraser, New Glasgow, N.S.; Frederick Taylor, Lowell, Mass.; John
Daw, London, England; R. Pratt, C. E., Halifax; Dr. Falconer,
Sherbrooke, N.S.; Frank Cawley, Halifax, N.S.

Report of Coal Royalty Committee.

Mr. J. R. Lithgow submitted printed copies ot Petition on behalf

of the Glace Bay Mining Company, to the Governor-General-in-Council.
He also presented the following report of the sub-committee, which was

adopted :—

Report of the Commilttee on the proposed Memorial to the Governor-General-in-Council,
asking for Disallowance of the Bill passed by the Nova Scotia Legislature
increasing the Coal Royally.

LONDONDERRY, 7th Sept., 1892.

70 H. A. Budden, Lsq.,

Chairman Committee on Coal Royally.

The undersigned beg to report that early in July last they informed Mr, R. L.
Borden that the Cape Breton Colliery Association and others interested, desired
him, in concert with Messrs. Hugh McD. Henry and Arthur Drysdale, io draft a
memorial as above.

The learned counsel named, after consultation, decided that two or three
memorials would be advisable in order to more clearly present the somewhat
diverse cases of the memorialists, as some of their leases or renewals contained different
terms and provisions.

Herewith we beg to submit half a dozen printed copies of a memorial received
yesterday from Mr. Henry, suited, he said, for such memorialists as held renewals
in which was the ‘“increase or diminish ” clause. Another form of memorial, slightly
different, had heen determined on, but not yet printed, suited to the case of those
whose leases contained the *‘revise and alter ” clause.

The Glace Bay Mining Co’s. case being different from that of other lessees, they
will have a separate memorial, a draft of which is herewith submitted.

H. S. PooLE,
J. R. LitHGOW,
Committee on Memorial.

This terminated the business of the Session, and the members
adjourned to the Station, While waiting for the Truro train, Mr. John F,
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Stairs, M.P., took occasion, in a graceful speech, to return the hearty
thanks of every member of the Society to Mr, R. G. |

«eckie and his able
executive for the exceedingly handsome manner members of the Society
had been received and entertained. The meeting had been thoroughly

successful, everyone had greatly enjoyed the outing, and he was sure they
would all look forward to the time when the Society would visit London-
derry again.  Mr, R, G. Leckie and the Rev. Dr. Walsh replied. As the
train steamed out of the station the members rasied a cheer and joined
heartily in a verse of “ Auld Lang Syne.” At eight o’clock the members
dined together at the Prince of Wales hotel, Truro.

The proceedings
were of an entirely iuformal nature,




ROASTING AND SMELTING PLANT AT LONDONDERRY
IRON WORKS.

BY R. G. LECKIE, M.E., LONDONDERRY, N.S.

This paper is merely a description of the plant erected here during
the last two or three years, I may say the furnace has given every
satisfaction, the best average being 566 tons, of which go per cent. was
No. 1 pig.

The ore deposits of Londonderry have been frequently described,
and the paper to follow this will enter fully into their nature and com-
position. The oxidised ores unquestionably result from the decomposi-
tion of the carbonate ores, which form large but irregular masses in
the mountain range which traverses Colchester County from west to
east, continues through Pictou County, and bears in the same forma-
tion in Guysborough County the specular ores which to some extent
have been worked near the Atlantic coast.

Samples of specular ore from Five Islands, the westerly boundary of
the County, are identical with those mined in Guysborough Harbour,
but the deposits are usually small and irregular. The deposits known as
limonite or brown hematite are the most extensive, and vary in rich-
ness as much as they do in colour and form.

The carbonate ores are not fit for furnace use, but have to be reduced
to the condition of oxides. Hence the attempt to accomplish to some
extent in an artificial way what nature has been slowly but thoroughly
doing through an unknown length of centuries.

The kilns in which the carbonate ores (a mixture of sider-oplesite
and ankerite) are calcined, are a modification of the gas roasting furnace
first introduced by Westmann in Sweden. Both vertical and horizontal
sections are shown in accompanying drawings. The total height of
kiln from floor to charging door is 28 ft.; diameter at top 13 ft ; diameter
at base 18 ft. 1In the centre is a circular brick wall (3 inches thick,
enclosing an air space 36 inches in diameter. This opens at the top
into a chimney and assists in drawing the gases and products of com-
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bustion laterally through the ore by twelve ports 12" x 215", situated a
little above the line of gas ports.  The gas ports are 16 in number, and
in front are 10” x 8", but flare back so that in the interior there is but a
point of fire brick 3" wide separating them. This is divided by a fire-

brick partition so as to give a more uniform distribution of gas and

flame. The gas is admitted by a double opening in bottom of port,

covered by a loose plate of cast iron, which can be read:ly moved so
as to regulate admission of gas. Formerly gas was made in producers,
but now waste gas from blast furnace is brought over in wrought iron
pipes 18" in diameter, and distributed around the kiln by a cast iron
pipe, containing openings for cleaning and removing dust carried
over in gas current,

The carbonate ores are used not alone for the iron contained, but
also on account of their earthy constituents, which form a very desirable
flux. The raw ore, when charged into the kiln, contains on an average
about 239 metallic iron, and when thoroughly calcined carries about
33/ after carbonic acid (CO2) has been expelled.

Under normal conditions, each kiln can treat daily (24 hours) 60
tons of raw ore, but over 8o tons have been put through and perfectly
calcined when good gas was employed.

Two men are employed per shift on each kiln, one charging on plat-
form and one attending to gas and drawing ore.

The ore is wheeled direct to the scales and is charged into the
furnace while still hot.

The blast furnace was rebuilt in 1890, and in April of that year was
blown in. It is of the ordinary type, having a height of 75 ft.; bosh 18
ft.; diameter of hearth 9 ft.; diameter at stock line 14 ft.; and of bell,
1o ft 6 in. It is blown with 7 tuyeres, 44" diameter, The gas down-
take is 4" 6" in diameter, and the dust catcher is a circular iron chamber
25 ft. high by 10 ft. diameter. Inside it has two diaphragms, between
which the gas passes downwards and then rises up behind these
diaphragms to a gas conductor which on one side leads to boilers and
kilns and on the other to the hot blast stoves. The gas in its travel
through the dust catcher deposits a large amount of dust, which
enables the stoves to run for nine months without cleaning, instead of
for three months, as was the case before its introduction., The bell of
furnace is also novel. Instead of being a plain cone, the periphery is
indented—that is a space 8" wide alternates with a plate 12" wide, which
enables a more regular distribution of the fine and coarse ore to be made,
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Although the bell is 2 ft. larger in diameter than the hopper it was put

in without removing it. The bell was cast in two pieces, that is, a section
was cut off by an interposed slip, and after main portion had been swung
into place, the cut out portion was replaced and the two bolted together
by raised flanges on upper side,

Since the introduction of this bell, the hanging and slipping which
had previously given so much trouble and caused irregularity in working
ceased. The tuyeres also, which had been frequently destroyed, now
give little trouble. .

The removal of slag is an important item in cost, and the experi- O
ment now in operation appears to answer \\'ull.‘ It is ?im])]y an adapta it will be a é:\
tion of the tail-rope system to the slag ‘Tfr‘ Further 1m])rovcmcr'1tn are of the surrou
in contemplation, which will mukc' the discharge of slag automatic, and Anuapolis an
50 reduce to a minimum the handling of slag. Skirting t
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IRON DEPOSITS OF TORBROOK.

BY R. G. E. LECKIE, C.E,, 'l'ORllR(J()K, N.S.

In bringing before you the subject of the iron deposits of Torbrook
it will be as well to first give a general idea of the geologic

al formation
of the surrounding country and

a rough sketch of the iron deposits of
Annapolis and Kings Counties generally,

Skirting the northern edge of the counties, and forming a portion of

the south shore of the Bay of Fundy, is a range of hills called the

North
Mountain. The range rises to

a height of from four to five hundred
feet above sea level, and is of Triassic trap formation, Considerable

magnetic iron ore is found in this trap, occurring in parallel veins,
running longitudinally with the axis of elevation and varying
from six inches to four feet. Some splendid crystals of magnetite may
be obtained fiom this locality. Unfortunately the iron veins are filled

with a large number of quartz nodules, which make the ore pr.
valueless,

in thickness

actically

The South Mountain range is from six to eig

ht miles south of the
North Mountain and runs parallel to it,

According to Dawson this
latter range was caused by an upheaval of granite during the

Devonian period. Here we find the slates and quartzites of the lower
Devonian strata, folded into synclinals and anticlinals, and finally
dipping into the granite as if it had subsided, at the
into the plastic mass. At the junction the Devonian rocks are greatly
metamorphosed. Lying between the North and South
the fertile plain which constitutes the
centre of which flows the Annapolis Ri

Upper

time of eruption,

Mountains is
Annapolis Valley, and down the

ver. Here we find a formation
of recent sandstones and conglomerates, lying in horizontal beds, and

resting unconformably on the trap and Devonian slates on either side,

Deposits of bog ore have been found on the surface throughout the
valley, but more especially in the eastern end of it, where it lies between
the South Mountain and the Annapolis River, Some leases have been
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taken by Americans along the South bank of the river, but as yet the
deposits remain entirely undeveloped. The lower or western end of the
valley is covered with marsh mud, and no bog ore so far as known
has been found there.

But it is on the South Mountain, in the Devonian rocks, where lie
the rich and abundant deposits of magnetite and red hematite that are
destined to bring Annapolis County, some day, to be the leading iron
producing district in the Province.

Beginning at the Western extremity of the County, at Clementsport,
on the Moose River, is found a fossiliferous magnetic ore, which bhas
been worked there to a considerable extent. Operations had been
carried on in this locality previous to 1830, then, after a stoppage of
over thirty years, were again resumed. A charcoal hot blast furnace
had been erected and in the year 1862 five tons a day were being turned
out. (How’s Mineralogy,) The bed here is from 7 to ¢ feet in width ;
but the ore is unsatisfactory, being high in both phosphorus
and sulphur.

Thirty miles east of Moose River we come to Nictaux, where several
large beds of magnetic ore are exposed ; east of which lies what may
now be called the “Torbrook Iron Deposits.” The Torbrook district
may be bounded as follows : On the north, by a line running east and
west, which would mark out the junction of the valley sandstones with
the Devonian rocks of the South Mountain ; on the East, by the Vails
River, in King’s County ; before reaching this river, the strike of the
veins have carricd them out into the valley under the sandstone beds ;
on the South, by a line running along the summit of the mountain and
marking out the junction of the Devonian and granite formations ; on
the West the Nictaux River, where a large fault occurs, throwing the
Devoniar formation out into the valley; it has been denuded and
probably underlies the valley sandstones.

The strike of the iron ore beds or veins runs diagonally across the
oblong district thus indicated—the general direction being N. 60° E.

There are four known veins of red hematite, which have been traced
for the most part right across the whole district, a distance of about five
or six miles. For convenience sake we will number these 1, 2, 3 and 4,
beginning at the North.

No. 1 vein is the most important of the four, and is the one which
is being worked at the Torbrook mines. The dip is south, and varies
from 70° to 80’ from the vertical. The vein is very regular in width,
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having an average thickness of six feet. The ore is perfectly clean,
there being no slate or stone between the walls. The walls are of a
variegated talcose slate : white, bluish and pink in colour—the white
and bluish slate predominating. There are about 18 inches of this
talcose slate on the hanging wall. and two feet on the foot wall. The
country rock is a harder dark blye slate, spotted with red iron stains,
It is noticeable that this bed of ore is entirely free from shells, while
No. 2 vein over-lying, less than 100 feet south,
surrounding slate, are highly fossiliferous,

No. 2 vein, or the “Shell Ore ” vein,
and 1oo feet south of No. | vein,

by open cut for many y

and several beds of the

as it is called, lies between 60
This was the vein that was worked
cars to supply the old furnace at Nictaux Falls,

The following remarks on this bed of ore by the Rev. Dr. Robertson,
a former rector of Wilmot, and an enthusiastic mineralogist, is taken
from How’s Mineralogy. “The vein that has hitherto been worked is
situated on the east side of the River Nictaux, and is intermixed to a
large extent with petrified marine shells. These shells still contain their
natural calcareous properties, They are very clearly marked, leaving a
well defined impression in the matrix of the minutest lines, They are
often found in clusters, so compact

and homogeneous that one might
imagine the whole to he formed

originally from one vast bed of
shell. The vein is about ten feet wide, or thick, and is found to extend
for some three or four miles.”

Dr. Robertson is rather at fault as regards the width of the vein, it
being the same width as No, 1, from 6 to 8 feet.

This ““shell ore ” vein may possibly be the
Moose River, but the connection has not bee
disturbed condition of the intervening g
to the locality and have been n
ensis.”  This vein is in re

same vein as is worked at
n traced, on account of the
round. The shells are peculiar
amed by Dawson the Spirifer Nictau-
ality a red hematite giving a decided red
streak ; however, at the western end it has been slightly metamorphosed
by its proximity to the igneous rock, causing
magnetic.  How, in his Mineralogy, c
oreis a red hematite in composition,

it to be somewhat
alls it specular ore. Specular
being the sesquioxide e, O
and called specular on account of its structure. This has not the
structure of specular ore,

No. 3 vein is ‘about three-quarters of a mile south of No. 2, the
outcrop of which appears half way up the side of the South Mountain.
This vein is the same in width and structure as No. 1, the only differ-




56  TRANSACTIONS OF THE MINING SOCIETY OF NOVA SCOTIA.

ence being that it is somewhat magnetic in character, and has a darker
streak—a reddish brown colour. The dip of this vein is almost verti-
cal, but, if anything, dips slightly north.

It almost looks as if it were a second outcrop of No. 1 vein, on
account of the similarity. It would seem as if it were the southern out-
crop of a synclinal, but as yet no vein corresponding to the shell ore
vein has been found north of it, without which we could hardly prove
the correctness of the assumption. However, the point cannot be proved
without a thorough geological survey being made of the district. The
workings in the Torbrook mine are not yet deep enough to throw much
light on the subject, although the dip seems to flatten a little even at the
comparatively slight depth of 120 feet.

No. 4 vein in all probability lies about a quarter of a mile south
again of No. 3 vein. It has been opened on Messenger’s property, al-
most on King’s County line, a distance of 2 miles east from the Tor-
brook mine, and following the strike, it would bring the vein much
farther up the mountain than No. 3. Boulders have been found all
along its probable course, which is almost conclusive evidence that it
exists there. On opening up the vein it was found to be of the follow-
ing dimensions :—

.............................................

The walls are the same as No. 1 in composition ; being a talcose
slate.
Description of Working at Torbrook Mines.

The Torbrook mine is situated at the foot of the South Mountain,
3 miles from Nictaux River, and 2 from the King’s-Annapolis County line.
Many have confused this mine with the Nictaux mine, which is on the
western side of the Nictaux River. The workings there are in a mag-
netic ore bed, 8 feet wide, which is high in both phosphorus and sul-
phur. Over two years ago, leases of all the available property in the
Torbrook district were taken up by the Torbrook Iron Co., and work
was commenced in the fall of 18go. Active operations did not, how-
ever, really begin until the spring of 1891, when steam hoisting plant
was put in and ore raised from two shafts (now No. 2 and No. 4). One
of these worked by back-stoping the ore, while the other was worked
‘““underhand.” At the same time a survey was made from the
mine to the Windsor and Annapolis Railway at Wilmot station,
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S0 as to connect the mine by rail. The Torbrook branch line was
completed in the autumn, and immediately two more shafts were

opened up (No. 3 and No. 5. No. 3 shaft worked underhand
and No. 5 shaft back stoping.

A four drum hoisting plant ‘was put
in during the winter of 1892 (last winter), and

now does the hoisting
for Nos. 3, 4 and 5 shafts. No. 2 shaft has a separate engine and
boiler, it being the intention to hoist from that shaft with steel skips
having the capacity of over a ton.

The mine has lately been equipped with an air drill plant, w
enables the output to be materially increased :

hich

Tons per
Output, Spring 1891, about. . .
Output, Spring 1892, about
Output at present

There is a Cornish plunger plump ” placed in No. 2 shaft. No. 3
and No. 5 shafts are kept dry by small steam “ Blake ” pumps.
The following are some analyses of various samples of ore, taken
from the mine :—

No.t No.2 No.3
8200 . e Jaese
49.52

L - R
13.46 10.22 10.28
.00 ..,

1.90

1.80

M vine  bers
trace .... .399

Protoxide of iron. .
Sesquioxide of iron

Alumina
Magne
Sulphur

74 59.76 60.72
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NOTES FROM LABORATORY ON SOME IRON ORES
FROM NOVA SCOTIA.

BY WM. SMAILL, LONDONDERRY, N.S.

Glancing at a map upon which the occurrence of different minerals

of this Province are marked, one will notice that the main deposits of

iron ore seems to be confined to a band about twenty miles wide inland

from the Bay of Fundy, starting in at Digby and continuing in a north-

easterly direction to Colchester County ; here taking a more easterly

course through Colchester, Pictou and Antigonish Counties, when it

again resumes its northerly course through the central parts of Cape
Breton.

It is found in rocks of the Triassic, Carboniferous, Devonian,

Silurian, and Laurentian.

Naturally, the different chemical and mechanical processes—giving

rise, first to the formation ; secondly, the concentration of these ores

into economic deposits—which have been going on through these ages

forming beds and veins of ore, have taken place at different periods

of time, and under many varied conditions, thus yielding different results

both chemically and physically.

Iron ores may be classed as follows :—

Hematite.
Titanite.

J Magnetite.
ADHYAPOUB & v vuvio o5 ol ains s vons ssivs l

I. OXIDES .....

" Limonite,
BEYRYOUN 5.0t aivis aies compiieins i viatia s Bog Ore.
\ Turgite.

II. CARBONATES {Siderite ; Ankerite ; Clay Iron-Stone ; Black Band.

Magnetites.
The most important deposits are found in the Triassic, Devonian,

and Laurentian, of Annapolis County and Cape Breton. These deposits

are now looked upon as being of sedimentary origin, and not eruptive.

They may have been formed in the same manner as bog ores, the

accumulation of iron sands, or the metamorphism of pre-existing
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ores. This latter fact is well illustrated in the manufacture of so-called
metallic paint from bog ores, ochres, &c. These contain organic
matter, which, in the subsequent calcination, reduces a certain portion
of the ferric oxide to ferrous state, the result being a magnetic oxide
of iron. The magnetites of Annapolis County are best known, being
the first ores to be smeltey in the Province. At Clementsport a furnace
was erected in 1831 to smelt the ore occurring in the Devonian of that
vicinity. Two principal beds were worked, the ore yielding from 30 to
50 per cent. of iron. At Nictaux two varieties of magnetite are
found : one fossiliferous and partly magnetic, the other a dense compact
variety.  From many analyses I find that these ores run
From 40'009 to 6500,
“ 9'00% to 15.007,

0407, to 0'80Y,
2'007, to  5'509

‘

containing also varying amounts of lime, magnesia, and alumina.

The compact variety, which is much the better of the two, has been
tried here, but owing to the kilns then in use, which did not give a
thorough calcination, the result was an iron rather unfit for foundry

purposes, and its use was promptly abandoned. Probably if the ores
were well broken up and a better selection made, with the new and
improved kilns now in use they would prove valuable ores for certain
classes of iron.

A deposit occurs at Digby said to be of considerable size, and
comparatively free from sulphur, phosphorus, or titanium, yielding
from 40 to 50 per cent. of iron.

Between Economy and Five Islands, Colchester County, at Gerrish
Mountain a quantity of ore was at one time mined for this place, and
according to analyses it must have been a most valuable ore,

I have had many magnetites sent to me for analyses from almost
every part of Cape Breton, but have never had reliable information as
regards extent or true locality of samples. T will just state that they
were generally high in iron, comparatively free from phosphorus but
rather high in sulphur, and would thus necessitate roasting,

I.—MAGNETITES.

No. 1. No. 2. No. 3. No. 4. No. 3.
23.88 21.76
63.79 48.34 i

0.08 0.40 ir s

8.83 18.95 27.20
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MAGNETITES (continued).

No. 1. No. 2. No. 3. No. 4. No. §.
CaO o.11 4.01 1.20
Al O, trace 1.62 trace
MgO 3,27 0.60 0.937
S trace | 0.08 i 0.025 0.028
PO, none 3.08 0.128 0.017 0.020
TiO, none none  ..eee ’ oo oe e
Iron 63.23 50.77 51.04 62.69 62.13

No. 1 from Five Islands (Smaill).
No. 2 * Nictaux be
No. 3 * Digby

Nos. 4 and § from Milbury.

‘e

Hematites.

The main deposits occur in the Paleozoic, both bedded and
in veins. Many varieties of ore come under this head, but the
different species depend more on physical conditions than chemical
composition. Hematites are generally freer from impurities than
magnetites, and are much easier to reduce. They are formed by the
alteration of pre-existing deposits of other ores of iron or the pseudo-
morphous replacement of other minerals by iron, The supply of this
class of ore in Annapolis County is said to be inexhaustible. Like
the magnetites of this county we find two varieties present: a highly
fossilferous hematite known as ““shell ore,” rich in iron but too high in
phosphorus to be used for manufacture of foundry iron ; 2nd, a compact
variety occurring at Torbrook, discovered about two years ago. The
mines are now equipped with all the most modern appliances, &c., for the
mining and handling of the ore. They are turning out something over a
hundred tons per day, and the ores used in connection with limonites
and spathic ores in works here, yield a very superior soft foundry
iron, much prized by the foundry-man owing to the large amount
of scrap it will carry in the cupola. A full description of these mines
is given in the paper by Mr. R. G. E. Leckie, manager of the mines.
The ore is a compact red hematite, somewhat silicious, with a perfectly
tabular cleavage.

At East and West Mines of this place, hematites occur in many
varied forms. A hard compact variety of specular ore, commonly called
by the miners “black ore,” is found in veins of all sizes traversing
the ankerite, or as micaceous ore in pockets, scattered through the soft
ochrey ores ; the occurrence is well illustrated in the level at Cook’s
Brook, where the original carbonates are all decomposed into soft
ochrey ores, and the specular is scattered in small stringers and
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pockets all through, seemingly preserving the same position as in
the original ankerite.  Small quantities of magnetite are also found
in minute grains scattered through some parts of this deposit.

Hematites are found in many parts of Hants County, and I have
had small specimens from several parts which proved very pure,
although somewhat silicious, but have no certain information
regards the extent, although as usual the most positive inform
generally given to any question of this kind from partie
samples is invariably, “there is any amount,”

as
ation

s sending

Pictou County is well supplied with specular ores and red hematite,
The main deposits are at East River and Sutherland’s River, where
mining operations are now being carried on to supply the new blast
furnace at Ferrona. Full descriptions of these deposits h
given by Messrs. Gilpin, Harrington, and others.

ave been

Among other noted localities, I may just mention St. Peters,

Sydney and Whyhogomah, C.B.; the specular ores of Roman Valley,

Manchester and Melrose, Guysboro’ County, at Lochaber, Antigonish

County, and red hematite of Grand Lake, Halifax County. The

deposits of hematite occurring in veins are generally specular and
micaceous ores which are almost invariably of lesser extent than the
bedded and vein deposits of red hematite, and most attention should
be given to the latter.

2.—HEMATITES,

No. 1. No. 2.

79:42 77.14

5.08 7.41

12,00 5.30

0.38 1.23

1.90 0.49

0.35 0.57 2 traces
0.11 0.11

0.43 X teons traces
traces

traces

. 1 from Torbrook, N.S. Sample taken from several cars (Smaill).
. 2, Earthy Red Hematite (Turgite) West Mines (Smaill).

. 3, Earthy Red Hematite (Turgite) Old Mountian (Smaill).

. 4, Micaceous Ore, East Mines (Smaill),
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3.-—HEMATITES (continued).

No. 5. \ . No. 7.
FeO, e E LA oy SN R PRSI (A
Fe,O, e 75.80 75.67 92.01
Al, O, 4.19 0.45 0.21
SiO, BV 8.26 19.43 3.68
MnO, oy 0.65 0.52 2.16
CaO ol 6.30 1,37 0.71
MgO R Ve

I’ s 4o 2.65 0.22 0.08
TiO, pole L wieae traces traces
BaO paalegt =T Samma T U Dl
Vol o .66 ...

Co, 1.59
Iron 55 ind 53.06 54.36 64.41

No. 5, Fossiliferous Red Hematite (Shell Ore) from Nictaux (Smaill).
No. 6, East River Red Hematite (\hc \dam)
No. 7, East River Specular

Limonites.

Limonite proper occurs in true veins, and is the result of de
composition of pre-existing ores in situ. The deposits of most economic
value discovered so far are those of Colchester and Pictou Counties.
At Londonderry extensive mining operations have been carried on
since 1849. The belt of ore has been traced from east of the East
mines running west a distance of over twenty-five miles, varying from
half to two miles in width. Ore occurs in rocks of the Middle or
Upper Silurian. The veins are very irregular both as regards size and
contents. As regards the origin and formation of these deposits,
Sir William Dawson gives the following solution.—

1. Formation of fissure ;

2. Igneousformationof adepositofiron, limeand magnesia carbonates;

3. Breaking up these by faults and cross fractures ;

4. Partial roasting of contents ;

5. Action of heated waters ;

6. Action of the air and atmosphere.

The original deposits being altered under different conditions as
regards time and agencies, the result being that we find almost all
varieties of carbonates, hydrous and anhydrous oxides of iron present.
Also the original vein stone in all stages of metamorphism. In the
mining of these ores boulders of ankerite are met with, which almost
invariably will be covered at sides and back with quantities of specular
ore or limonite. The limonite often occurs in large hollow masses of
irregular shape, which, when broken, contain water, and the inside sur-
face presenting mamalated, stalactitic or botryoidal structures. Some-
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