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WEILER BROS.

MVICTORIA, B C.

MANUFACTURERS OF FURNITURE,
UPHOLSTERY, ETC.

IMPORTERS OF CROCKERY, GLASSWARE, wWALL
PAPER, CARPETS, LINOLEUMS, ETC.

Special attention given to Bank and Ofﬁce Fittings, aud Hotel
and Bar Fixtures. Residences and Hotelg ote
furnished throughout. )

All orders, no matter how large, promptly fitled, as we

\’ have the LARGEST STOCK IN THE PROVINCE
. ILER BROS.” WAREROOMS. WRITE U$ FOR CATALOGUE AND pRICk 147,
L. BEaTry. V ‘ )

H. L. BEATTY. A. O. BEATTY.

M. BEATTY & SONS,

MANUFACTURERS OFRF

l'edges Ditchers, Derricks and Steam Shovels

OF VARIOUS STYLES AND SIZES TO SUIT ANY WORK

8
ubmarlne Rock Drilling Machinery, Hoisting , Engmes Suspension (—ableways, Centnfugal
Pumps for Water, Sand, and Gold Mining, Horse-Power Hoisters, Gang- '
_Stone Saws, and other Contractors Plant.

WELLAND - - - . ONTARIO.
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(HE HIGKNAN, TYE HARDWARE G0., LID,

32-4 YATES ST., VICTORIA, B. C.,

IMPORTERS OF

Iron, Steel, and Hardware.

MINING AND TMILLING
SUPPLIES A SPECIALTY.

GOLDl GOLD! GOLD!

4. HOW TO REACH IT.

TAKE THE

ASHCROFT TRANSFER and FEED STABLES’

Rigs to any part of the famous Cariboo and
Lilleoet golg mining districts and also to
the Chilcotin stock ranges. Special atten-
tion given to miners, prospectors, and com-
mercial travellers. Saddle, pack driving.
and work horses for sale or hire. Stables
close to C¢P.R. depot, Ashcroft, B.C.

COLLINS & HADDOCK, Props.

P.S.—If going to Cariboo write us in advance,
and mention this paper.

Cowper=Coles & Fobnson,

Mining Brokers and Agents.

ROSSLAND, B. C.

Diamond Settings, Wedding
Clocks, Rings, and Spesial Designg
——————— in Jewelry made to Ol'dep.
(Llatehes, MAIL ORDERS SOLIGITED,
S11Vetvwatve

GEO E. TROREY,

MANUFAGTURIM} JEWELLER AND
WATCHMABKER..

GORDOWR ST., VANGOUVER.

1

T H E—

PRAaReR Fousk

VANCOUVER, B. C.

rf
FIRST CLASS IN EVERY RESPEY

RATES : $2.00 Per Day and Upwards.

THOS. P. REID, PROP 1{[14"19

HOTEL + DALLAS!

VICTORIA. B. C.

Rates, $2.50 to $5.00 PEF ™
W. JENSEN, Proprietor.

Strictly First-class.
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INING PROPERTIES }

_ “l‘;'l SALE IN

oot Jooet, Similkameen,

Sotenay, Big Be '
4 other diariz 000 |
Tovince. :

For Hiﬁin

g Supplies

 C.S. DOUGLAS & CO., | .

' Mining, Financial, and Real Estate Brokers

139 CORDOVA STREET, - " VANCOUVER, B. C.

Cable Address: ** Stanford,’ Vancoyser.

| MIN'NG SEARES (LCLT |
AND SOLD. = |
Good Real Fstate Investments

in Vancouver,
Kasto, Nelson, Rossiand,
Ashcroft.

Send your orders or
Write for prices to

Thos. Dunn & Co., Ld.

Q

Ve the Largest Stock of this class of (oods on the

Wo,ni{ teel Picks, Shovels, Hammers, Coal., Wire Rope,

R"IH’. Blocks., Dynamite,

W\N: T
- Pellew Harvey, F.C.S.

Mem, peq, Inst. M and M. E.)

A§!
SAYER and MINING ENGINEER

Applilnces for testing parcels
up to 200 lbs.

jpEN])
— R8T, VANCOUVER, . C.

T e—

. VANCOUVE

Fuse Caps.

.

C

OPPENHEIMER
BROS. _»

Wholesale Grocers.

VANCOUVER.

i

SUAE

CASSL 60D ENRAETNG 60, L1,

OF GLASGOW.

Standard Soap Works, e wasmnsoanet pocess crmne).

FINDLEY & CO., PROPS.

'

Send samples for experimental

\
133 HASTINGS ST., VANCOUVER.‘

urpose
and full treatment report. Fullgargc- *

ulars on applying to the Canadian
agent of the Company,

¥. PELLEW HARFEY, F.C.S.,  VANCOUYER, 8. ¢.

Transportatiorn Companies-

NNy wavonon 0.,

T
ME TRBLE NO. 27.
(Taking effect June 21st, 1895.)

*vl‘t"o'““ 10 VANCOUVER ROUTE.

Q: Oclocy VaNcouver daily except Monday, at
13 wg::kk .

TO VicToria dai
¢ aily except Monday, at
°Ton arrival ¢. P. Railway No. 1 Train.

Vicro,, WESTMINSTER ROUTE.

ed,:" s ang {FOT ew Westminster, Ladner’s

q,‘mtsday a d‘ﬂu Island, Sunday at 23 o’clock;

lLTre‘rtONE“ Friday at 7 o’clock. Sunday’s

"Boy Train 2“' Westminster connects with C. P.
Y 0ig)-UMpy, 380ing East, Monday.

oy :'Qlk. ASS—Wednesdays and Fridays at

7o BSpy
I«!g,’i“’%k. AND PENDER ISLANDS—Fridays at

g - By )
'»"'ﬂf»i” O;Q‘K) EiTMINSTl-JR —For Victoria, onday
,,8; Puk,' CK. Thursday and Saturday at 7
A MPE,

7w23Nn;gRRA£ASS~Saturday at 7 o’clock.

»l"‘ck. D Moresay Isr.ANDS—Thursday at

":‘:;rner ,leamvesxk RIVER ROUTE.

Anq's and NE -
\Z YEW WESTMINSTER for CHILLI-
Sa rdasiga“?mgs every Tuesday. Thursday,
7 9clock duriug river navigation.

amay NORTHERK RoUTE.
v“ﬂ:el;‘;‘-pson via {,hxs ompany leave Victoria for
't.::ﬁ&‘ie reg (1st) a:&’ﬂ‘quver and intermediate ports
Werk inducemes Fifteenth of each month. If
5 Y Congt apq its offer will call at points on
2 Queen Charlotte Islands.
Seame, "ARCLAY 8GUND ROUTE.
" i o, PO the ltaves Victoria for Alberni and
er{"“y Tesery oot and zoth of each month.
at any 4 oS the right of changing this
Y time without notification.

., JOHN IRVING,

s

NION STEAMSHIP G0, 8. G,

LIMITED.

VANCOUVER.

VANCOUVER TO NANAIMO—SS. CUTCH leaves C.P.
R. Whar{ daily (Sundays excepted) at 1:15 p. m.
Cargo at Union $8. Co.’s Wharf at rra. m.

NANAIMO T VANCOUVER—SS. CuTcH leaves daily
(Sunday excepted) at'8 a. m.

NORTHERN SETTLEMENTS.

8S. CoMox leaves U. 8S. Wharf every Monday for
Port Neville at 11 a. m., Bute' Inlet every six weeks,
calling at all way ports. Will proceed’to any part
of the Coast when inducement offers.

MOODYVILLE AND RORTH VANCOUVER
FERRY,

LEAVE MOODYVILLE—7,8:30 11:45a.m.; 2:30, 5 p-1M-
LEaVE VANCOUVER—S, 1o:15a.m.; 1:15, 3:30, 6 p-m-
Late trip Saturday and Sunday.
LEAVE MOODYVILLE—7 p. m,
7:30 p. M. .
steamers and Scows always gvailable for excur
sions. Towing and Freighting Business. Storage
accommodation atompany’s ¥harf.

I.eave Vancouver,

—_—————
H. DARLING,

MANAGER.

MANAGER

“Telephone 94 ; P. O. Box 771.

.

THE sl

Columbia and Kootenay Steam Navigation

COMPANY, LIMITED.

REVELSTOKE ROUTE—str. Nakusp.”

Leuves Revelstoke, sonthbound, Mondays and

sdays at 7 p.m.; at 1 a.m. for all points
’ll‘(l;g{ena;' and tge South. p in West

eaves Robson. northbound,
Saliurdays at 8 p.m. for all points
the C. P_R.

NORTHPORT ROUTE--str, Nakusp.”

Leaves Robson. southbound, for Trail ¢
Northport.‘l‘u:lslday: and t;‘lridays até6 ?,“ “:"eek and

Lcaves Northport, northbound, Wednes .
atarduyatip.m. nesdays and

Stages run in connection with steg ;
e yanding to Rossland steamer from Trail

KASLO ROUTE—str.
I.eaves Nelson for Kaslo :

wednesdays at4 p. m.. T

urdays at 5:40 p.m.
Connecting on T‘uesdag‘s, Thursdays. and Satur-

days with N . & F. §. Ry. - Y PP
Leaves Kaslo for };Iszx;ll:(aslo and Lake points;

wednesdays at 4 a.m . T
at“:r?:m'

coniecling on Mondays, Weduesdays and Fri-
days With N & F g Ry. for Spokane. _

C_!105e Connections with Columbia & Kootenay
Railway at Nelson for points North and South.

BONNER’S FERRY ROUTE—Str. * Nelson.”

i.€aves Nelson for Bonner's Ferry Mondays asd
Fridays at8a m,

Leaves Kaslo for Bonner's Ferry Mondays and
Fridaysat4a. m.

Leaves Bonner's Ferry for Pilot ay, Nelson, Ains-
worthand Kasloon Tuesdaysand Saturdays at 2a.m-

Connections with east and westbound trains-on
the Great Northern Railway. )

Thtel rlgh: is ro:ervod to change this schedule at
any time without notice. L g .

or tickets, rates, etq.,. spply. At Oemps vie
office, Nelson, N
T. ALLAN,. - -J: W. TROUP,
SEORETAKY.. ' i MANAGER.

Wednesdays and
East and West via

' Nelson.”

Tuesdays at 5:40 p. m.,
hursdays at 5:40 p. m.; Sat-

Mondays at 4 a. m.:
hursdays at 8a.m.; Fridays
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NORTHEY CO., LTD,
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Wrought Iron P1pe Lead P1pe Sheet Lead, Pig Lead Ingo Tm,
Cast Iron Soil Pipe, Brass and Iron Valves, Pipe Fittings. - - -

Engineers’ and

ohn

Metal Brokers,

Plumbers’ Supplies.

oyd &

Vancouver, -

Injectors, Lubricators. Oil Cups, Steam and Water Gauges, Sheet
Iron Sanitary Earthenware, Sheet Zinc, Etc., Etc.

- . e w w ow e -

FOR INFORM ATION

RESARDING THE

Mining, Fishing, and Lumhermg Re%ourw of B. C

WRITE TO

HENRY CROFT,

Assoc. M. Inst C. E, M. Inst. M. E., E“gland VICTORIA E 0

The Red Cross Brewery, ‘

VANCOUVER, B. C.

LAbh R BEER ' MANUFACTURERS OF 5
3 S , MINING»
| ) XTRA PAL}L HIGH EXPLOSIVES, BLASTING, M

AND SPORTING POWDER.

- Scorr,

INCORPORATED 1561, W. A “Ovﬁ o‘v
Agent for Brmr-.h Columbia.

Snpt. Nanaim®

BriTisH CoLumpBia BRANCH

'HAMILTON - POWDER - CO*

——

i.. DEALERS IN 1"1
ELECTRIC BLASTING APPARATUS, SAFE
FUSE, DETONATORS, ETC.

NA’Q“‘
Head Oﬁce MONTREAL. Branch Office, VicTonia.  Workss
- Local Offices, VAX€OUVER and NELFON.

All orders promptly attended to by our traveller, Nat
Darling, who makes his rounds in the
Interior every sixty days.
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Editorial Notes.

valu N Present jissue contains verbatim reports of the
e p, © ,leCtureS, lately delivered in the coast cities by
Oy yrOVincial Mineralogist, Mr. W. A. Carlyle. In
+o arc.h Number, we propose to publish lectures
dehve: Mistry in s application to mining industry,
by Mr. H. Carmichael, public assayer for
Olumbia, and addresses given in metallurgy by
n m;llew Harvey, the well known provincial ex-
3 tallurgy and assaying.

’M:so\:';l%t In publishing these lectures is to enable
geri‘,e t; Were unable to be present at their delivery
the full benefit of the valuable information
n, and for this purpose we have had a number
arts used reproduced and published in our re-

Sonty
ch

The Mining Record.

FEBRUARY, 1866.

“ton or thereabouts.

No. 2.

ports. We trust that this effort on.the part of' the
British Columbia MINING RECORD.\Vl!l be appreciated
bv our many readers in the mining dl:strlcts, %md that the
lectures will prove to be of substantial service to them.

Mr. Carlyle is evidently a man of .much force of char-
acter and practical ability, vyhence 'lt may be assum?d
that the giving of lectures—instructive as these are—will
be but a minor duty of his office. He will doubtless, be
able to diffuse widely and advantageously, xflgch valu-
able information as to the exten.t and avaﬂ?bxhty of the
vast mineral wealth of our Provxxl?e of w.hxoh the wor.ld
in general, and British im:estm‘s in particular, are still
ignorant. British Columbia grfzatl)’ needs aCCL.lI'{'ite and
authoritative advertisement of its atfundant mining op-
portunities, and in giving this advertisement Mr. Carlyle
will render important service to the Province.

A great need of the metal mining industry of‘ t'his
Province is a public laboratory v\'here111' a good milling
test or accurate sampling may be obtained of a repre-
sentative quantity of ore, say atl average amount of one

Only by making such a fairly
e representative test, can the true
worth of the ore in a ledge be appr?ximately ascertained.
At present no such establishment 1s to be found within
the Province, the only test of ore value now usually
made being that given by some assayer Of small speci-
mens, too often selected as especially rich in appearance.
The fuller test which, we suggest, would furthermore aid
in the selection of a proper process of after treatmerit of
the ore in bulk, which is by 10 meauns always a simple
matter. The same test would also indicate whether the
ore sampled would or would “°t.}>1‘0\'e unduly and profit-
lessly expensive to treat. 2 contingency which now hap-
pens very dgsappointing.lyv after considerable cost has
beén fruitlessly incurred in the case of ores, which, when
assayed in very small quantities seem rich enough.
To such mistakes are due many of the wrecked and
idle mills, which are $0 often found in Western Am-
erican mine regions. A properly worked laboratory
of the capacity which we have broadly indicated would,
we repeat, save, as @ Tesult of cheap and decisive first
tests, much loss of time ard money to nining investors
in this Province.

large, and therefor

Such a laboratory might perhaps be set up to advan-
tage in connection with the proposed Provincial schot?l
of mines, provided only that the latter be itself conveni-
ently located. Mine owners could thus be informed of
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the value of sufficiently large samples of their ores, at a
cost sufficient to recoup to the Provincial exchequer all
expense thus officially incurred. Students in attend-
ance on the school of mines would also thus gain fuller
practical knowledge in the various ores of the Province.

A great need of the Kootenay country is the appoint-
ment of a resident County Court Judge who would,
with naturally increasing frequency, be required to ad.-
judicate on legal issues affecting the rapidly enlarging
mining interests of the district. Enough of such work
is graduwally accumulating to call for the exclusive

service of a resident Judge of a Kootenay County
Court district.

It is satisfactory to iote the increasing interest in
mining that is being taken by the people of Vernon; as
indeed by the inhabitants of the Okanagan country in
general. There is no longer doubt as to the extent and
value of the mineral deposits of the Vernon district
since several promising mine properties have been dis-
covered there and preliminarily opened up.

The coming spring will certainly witness the influx
into the camps of Boundary Creek and the Kettle River
of large numbers of mine workers and prospectors.
Very likely many of them will prospect northwards,
whilst all South Yale will next benefit by the beginning
of a period of great mining activity. It is therefore to
be hoped that the people of the Province will not in this
instance prove as reniiss as they were in the case of
Kootenay, but instead stand well to the front. and so

take advantage of a fair proportion of the eligible ’

opportunities of the Vale country in general.
mineral region of
access,

All the
South Yale now needs is railroad

With this end in view all the ledges of value
should be soon and thoroughly opened up, and when the

certainty of a large mineral output is fully demonstrated,
the rails will follow without fail .

Home business houses of good standing should as.
suredly secure the bulk of the trade of the interior and
especially of West Kootenay, whose retail trade require.
ments are at present ip the main supplied from Spokane.
One cause of this alienation of trade is the prevailing
ignorance of British Columbia business houses and hone
markets.  To dispel this we would suggest a more
liberal patronage of the home press, which under trying
circumstances and in many cases at pecuniary loss, does

duty faithfully and well iy advertising the resources of
the country.

——

Prior to the commencement of tpe present Provincial
session, members of the Legislature almost everywhere,
met their constituents and asked them to make known
their wants, in order to decide with fyll local knowledge,
questions of public work appropriations. Considerably
more has however, very naturally, been asked than it is
im:the power of the government to grant. Amongst ap-

. . in
propriations thus asked were several in respect of .

creased aid to hospitals, jails and other public inst
tutions.

Hospitals, old men’s homes, orphanages, and 1“,;::
are all partial necessities in certain places, but tral
roads, and bridges are wholly indispensible to new Sec
tions. Many of these new sections possess mineral e’
plenty, but have no means of getting it out. He?
with all deference to the more settled districts,

. ¥ 3 i 1
think that localities lacking roads and trails should falf
assert a prior claim. ‘

Another need of the interior sections of the Provincef
and in this older and vounger places are a unit in the
outery for improvement—is a proper mail service. v
quote instances of delayed and ineffectual postal de y
eries in British Columbia’s mining country would uﬂd‘,‘c
engross our limited space And surely a Province whi®
contributes so largely as ours to Dominion revenu®
entitled in common justice to far more liberal treat®®
and better mail facilities than it possesses.

g

We might also remark, that in denying us thes€ ;,
vantages, the Dominion authorities adopt a ** cent W
dollar foolish *’ policy, since nothing so greatly tends 5il
promote business activity in a country as a good !
system, and in a rich mineral land like this, acttV

encouraged meaus a large return in revenue to
national exchequer.

)
A new era for the Province, and may we not al5 5;1\
for Canada, was inaugurated at Nelson last month ¥
the blowing in of the first copper smelter in the cour! ot
which is being followed by one at Trail and aﬁOt'he .
Rossland.* The new industry thus inaugurated wil o
ploy many hands, and is, with the large amount of at ¥
able ores available in the Province, capable of gred i
tension. That British Columbia is rapidly fofinot
ahead as a mineral field and smelting country cé
now be denied nor its permanency questioned.
—_ B
We notice however, with sotne surprise, that 2_‘":::%‘
the smelter industry grows iron ore is still shiP . o
from Stevens County, Washington, to the smelt g
Pilot Bay and Nelson. That it should be necess? iﬂ‘a
do this seems strange with so much iron ore asc€ g
as existent in British Columbia, but it proves Wh;oru’
vestigated the necessity of further railway tr”;“S ec"
tion. With a railway from Boundary Creek this ﬂf dlf
ity would not exist, as many thousands of tons o b‘

ore, with richer mineral to boot, would be shipP™
Kootenay smelters.

Some objection has, we understand, been takeD

recent change of the Trout Lake and Ainswofth
divisions. After careful inquiries, we incline to
that the change was desirable as affording the &>
good to the g:eatest number of those concerned-



THE MINING RECORD. 7

]atAl Very important meeting, the first of its kind, was
1y held at Three Forks. At this the whole Slocan
.(::;try was r?presented b).r delegates. Several resolu-
paSSe'dsuggeStmg chauges in the mining laws, were then
» amongst these one to theeffect that ** Co-owners

ox(')kdo not perform their share of annual assessnTent

not ’be. compelled to pay up.”” Another resolution,
“ re-latmg to laws, but to mininz in general, was that,
Toaq ile the Government should make main trails ax}d
S, small trails for particular mines should be built

€ expense of mine owners."’

TheSe motions deserve notice, not only for what they

8gest, but as the expressed wish of a deliberative or

?:;es%nt.ative body, .alld we hope that many such as§0-

one ;’“S in other sections may be formed, or, better still,

arge organization for each district, which could

S Voice the sentiments of its residents and responsibly
ke their wants known.

i Tlfis leads up to a matter which we have long borne
fbrm"?df’ viz. : The' formation of a t'nining association
e l"tls.h Columbia, rather on the lines of that formed
Shtly in Spokane. Such an organization would be
rle‘::mens.e benefit to the counFry ; would make the dif-
'nowt sections, (often antagonists without cause) better
1 to each other, and would promote unity among
Pote adq stre‘ngt.h to all associated. It would prove
m Nt in bringing about useful legislation and legal
. SNdments ; its reports would bear the stamp of respon-
Ealsl{t)y; its statistics 1fhat of accuracy. Indeed so many
ive ns on the creation of such an organization could be
§ rt}?’ which are so patent to every mind, that nothing
: ¢r «ieed be said by us, save one word, to urge
Mediate action.

Th? great question before the local mining world just
Ousls the apxendnwnt of the Mineral Act, and num-
th Suggest1011§ come. from as many quarters. One of
req st, orone thlth which we have fnqst sympa}th y, favors
f N l;U:tlon of the present' size of claims to six hundred
y fifteen hundred, instead of the fifteen hundred
hr;:qllare as at present. Claims as now @eﬁn'ed are too
o and hard to'ﬁnd, and the reductlo'n m size would
evey more Jlocations to be made, which means more
Opment, more revenue, more public opportunity.
Wev also think that claim boundaries should be better
Med, as what is worth having,is worth the trouble

S : . .
hOng clearly, and much confusion by re-locations .

Oulq thus he avoided.

. e;‘i?;lcouver’s C.ity Council is calling for offers 'and sug-
el hs by capitalists in reg'ar(.i to the Ioc:.atlon o't a
‘Gthier and refinery plant within the Terminal City.

ng further has yet been done, but it is said that
» Stantially backed offers are not unlikely to be made
Shortly to the city municipality in question. The

*Mple of Tacoma’s smelter, which receives abundant

ore from British Columbia’s upper country, encourages
the prosecution of the intended effort in Vancouver,
The Vancouver Board of Trade is asked to co-operate
in the matter, and, it is to be hoped, will do so promptly.
The early future development of mining on the coast and
in the island districts of the Province, largely depends
upon the provisions of such facilities as are now being
suggested for Vancouver.

MINING LECTURES.

By W. A. CARLYLE, PROVINCIAL MINERALOGIST.

Lecture 1.—Geology.
WORD CHARTS USED IN LECTURES Nos. 1 AND 2.

CHART I.—CHIEF CHEMICAL
ELEMENTS.

CHART IL—PRINCIPAL, MINER-
ALS IN ROCKS,

NON-METALS. METALS. Qulartz, or Silica . . -—
v e . Iron Felspar..... . ... ... Calcite
gi?i)c%en",',.. .. ... Aluminum Mica. ..... ......... Dolomite
Sulphur....... .o o-- Calcium Hornblende . ... . -Gypsum
Chlorine......... . Magnesinm Pyroxeme..... ....... Apatite
Carhon . ... ..co..- - Sodium  Garnet ... .. Fluor Spar
Fluorine........ .. Potassiuim C'hrysohte ......... Rock Salt
Phosphorus........--- Barium Nephelene ... ... ... —_—
Hydrogen......... Manganese Leucite ...... ... Magnetite
‘ Tale......... ...... Hematite
Serpentine........... Limonite

Chlorite..... ... ...... Pyrite

The first chart to which your attention will be directed
will be this list of chief qllenllqal el.ements. (see chart
1). We know that chemists have discovered that there
are many diverse substances i1 the world, butin analys-
ing these different substances we find tlhere are only
some seventy (70) elements, chemical elements being
defined as a substance that cannot be subdivided into
anything else. \Water for ages was thought to be an
element, but chemists discovered it was made up of two
invisible gases chemically united. W 1'1en we come to
the metals, say iron, one of the lll?St Important in the
metal group, we find it "is a substance which cannot he
suhdivided, it is iron and canuot be resolved into any-

| it can be united with other things to

thing else, though it ¢ elv fr
form subsances differing entirely from one another. .

The first named and the most important ig oxygen, an
invisible gas, and if we could analyze all our rocks, we
would find that nearly fifty-three (53) per cent. of the
whole earth’s crust was made up of this powerful gas,
oxygen ; or, in a ton of I‘OCE there would be ten hundred
and sixty (1,000) pounds of oxygen.  Water is formed
of nine-tenths () by weight, of this oxyyen gas.  You
can readily see that OXYEeh thus forms by \weight by
far the largest part of the earth.  Oxvgen \when it com-
bines with any other substance forms what we call
oxides, and these oxides may be minerals we are inter-
ested in. In studying ore deposits, we will find the
great influence oxygen has in changing the character of
minerals combined With the metals. Tt is found in the
air in an uncomblﬂed Sta‘te, and being gathered up by
rain and flowing WAters, is carried from place to place,
and thus in it we find a most potent influence in attack-
ing and weathering ore bodies and wearing away the
most solid rocks. i

The next element in order is a solid substance—Sili-
con—never found in nature in an uncombined state, but
in the rock quartz we find it forms a large percentage of
the rock, being combined with oxygen as silica. Car-
bon is an element we are all familiar with in the forms
of coal, coke, and in its purest form as the diamond,
being as it is, a simple element carbon. Carbon com-
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bines with oxygen to form an invisible gas, strongly
acid, and its combinations with some of the metals have
been instrumental in forming vast masses of solid rock.
We find that each distinct mineral has a distinctive
crystalline form, and by. their form we recognize the
different sillicates and carbonates of metals, that are so
very important in the study of rocks. Sulphur also
ranks high in nature, being the third on our list, as it
occurs in nearly all the ores of the metals, especially
the ores of the precious metals.

Leaving the list of chief chemical elements, we pre-
sent for passing notice the list of the Principal Minerals
in rocks (see chart 2). ‘Topping the list, as the most
important is quartz or sillica, of which we have been
speaking, then felspar, next mica. If we take a piece
of granite, which is a rock familiar to all, we will find
these three minerals mentioned, the glassy quartz, the
whitish or principal felspar, and the dark spots of mica,
thus we find that quartz, felspar and mica combined,
compose the rock called granite, and on examining any
rock, should we find these three minerals, we would call
that rock a granite or a gneiss. Hence the various
kinds of rocks are so named according as they form dif-
ferent combinations of these various minerals, and also
according to their origin.

Further along in the list in chart 2, is garnet, with
which we are all familiar in the form of a gem, but in
some rocks it is developed to a large extent and is an
important constituent. In working on the Geological
Surveys in the Laurentian Mountains, near the height
of land, I have seen large areas of gneiss that contained
from forty (40) to sixtv (60) per cent of garnet. We
speak of this as being a matter of interest.

Rununing down the list of principal minerals, we find
that several are combinations of silica with different
metals forming silicates, making in different combin-
ations the largest mass of our rocks.

We now come to a little group, the first and one of
the most important being calcite, formed of the metal
calcium with carbonic acid gas. Caleite is familiar to
us in the form of limestone, comprising large areas of
great thickness of this sedimentary rock, while dolomite
1s another of magnesium and carbonic acid gas.  Some
of the formation of Dolomite occurring in beds of very
great thickness, itg composition being this carbonate of
magnesium, while our limestones are carbonate of cal-
cium. In some of our mining regions the difference
between these rocks is of vital importance in the search
for ores. which I will exemplify later when we take up
the diagram illustrating one of the greatest mining
regions in Colorado, in which I was engaged as Mining
Engineer for several vears. Gypsum is a rock found
in beds of great thickness, and is of great economic
value, it being mineq iy Onutario and Nova Scotia,
where there are enormous beds. In Gypsum we have
§ulphul’ entering in, sulphur, oxygen and calcium form-
ing a compound, or sulphate of calcium, that is pre-
pared and used as land plaster or a fertilizer.

We now come to a list of four. three of which are
combinations of the powerfy] N rgen, with iron

. . gas, OXYg . )
the difference in the Percentage of oxygen forming con-
siderable differencesin the ores themselves. These ores,
Magnetite, Hemaht.e and Limonite, often form beds of

reat value. Our list ends with pyrite, or iron pyrites,
and you may be surprised to find it included in the list
of chief minerals. Thereis a great deal of ig“eous rock,
also sedimentary rock, as shale or gjate, in which iron
pyrites are always foqnq, $0 it is well on finding this
mineral, to remember it is not necessarily ore, though it
is well to be on guard and to make sure whether you
have or not discovered rocks that may prove profitable.
We will now end this hurried glance at this list, but

these are the chief minerals and all important to ﬂ:
student who should become well acquainted with €¥
oue on the list. ich
We now come to the classification of rocks, wh
perhiaps will be of more interest, and I will run over ai
describe briefly a few of the commonest rocks met Wu
in mining. To study everything properly we meﬁ‘
classify, and in the study of rocks we can classify the i
in three ways. First, as to texture; second, comp?
tion ; third, mode of origin. fin
First, as to texture. Looking at a rock you may e
it is made up of fragments of other rocks; for exampe‘,
it may be made up of quartz grains cemented togeth®’
as sandstone. Take a piece of slate or shale an
amine it under the microscope and you wiil find that
is made up of minute particles of rock, hence itisc2
fragmentary. Many rocks, such as the granites, 2
called crystalline, as all the mineral constituents ""up
crystallized. Coal is called organic, it being made o
of plant, and, to a small extent, animal remains, form! {
a mineral out of substances that were originall,"
organic growth. di
Second, we have a classification by which we may 5.
vide rocks according to their chief chemical ingredie?
Here it will be convenient to use big words, which 13(’
many people take a delight in doing, and about the 0"Ck
big words I will use myself. We may speak of a 10 of
as being silicious, or one containing a percentagé '
quartz, or a rock in which quartz is found. As mld
limestone we should find more or less quartz we V}"’une
call it a silicious limestone. An argillaceous rock is0
intermixed with slate or shale matter. a calcareous T ol
being one containing limestone. e thus often ﬁﬂd
one kind of rock gradually verging into another 2

have then to give names to show there is a relatio? :;
tween them. A carbonaceous rock is one contal .
organic matter.

In the carboniferous era great deposge
of coal were laid down, but in Colorado there are lafnd
beds of shale and limestone representing this era. 301-
I understand the same conditions exist in British co.
umbia. And, while in Pennsylvania enormous meast’
of coal were being formed the conditions in she ’do
were not favorable for organic growth. Hence }"ethe
not find rocks of corresponding geological age 11 nd
western coal bearings, but the shales of this era as fov o0
here are so impregnated with carboniferous matter “53,»
be of use as fuel in the forge,.and such are called in
boniferous shales. A ferruginous rock is one contal®.
iron enough to be detected by the reddish or brow? 4
color on weathered surfaces. K6
. Third, and the most important classification of rot nd
18 acco'rding to origin. If we take a piece of rock «0
study its origin we will find it was formed in oue © b
ways. It is either igneous, that is, one which ! v
molten state was pushed up from the molten mass 5 g6
we know exists under the crust of the earth, an a
hardened ; or else it is sedimentary, which will gene’ g
be seen quickly by examination. A sedimentary a“d
1s one that has been made up by the tearing away hcd ‘

breaking down of other rocks, the particles being wa® g

- out and down and carried to other parts, formingd i
" beds, sedimentary rocks being really comprised of :

ments hardened into rock. Igneous rocks have salﬁ:
divisions, volcanic and plutonic; the lavas and ba pd-
being representatives of one, and the granites h"’"
diorites those of the other. The volcanic rocks *
been thrown out of volcanoces or forced up tth
crevasses and cooled down quickly near the s¥ o

And it is these lavas and well known basalts that
covered up much of our country, especially many % v
rich, old, river channe}s, as we will find when W€~
up the illustrations of Cariboo and Cassiar sections-=
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phlt() i . ’
the s:;? Tock is one that cooled down before reaching

a“musgf' as the diorite which forms a large part of
e which ; Islan'c_l. Another rock we might mention,
arth, the I_{ln‘rezmty forms the floor of the crust of Fhe
n fr rst rock made \.vhen t}le earth was cooling
Plutoy; M a molten mass, is granite. Other important
"thfi rocks are syenite, belsite, etc. We have
Togy o MUC granite and porphyritic diorite; it is not a
"Iilm 1tself,
o 1:“:5 all through the West give the term porphyry
Porpp 7 f)f our igneous rocks not strictly perphyritic,
Whij -a) being a rock of very fined grained matrix in
N diori:ee well defined crystals of some mineral, it may
exar Zranite, or gabbro.
bﬁen ai’;limmmg'hmestones or shales, we find they have
Tockg ar do}\'n in beds, and if we understand how these
hey sebelng laid down at the present time, it will
s 3'0{1 © Understand the sequence of rocks in geology.
Sto, S 0‘3111 note by these maps, we find, perhaps, lime-
Laig wiry €rlaid with shales, and the shales again over-
Were for 111!1e§toxles. As we come to know how these
Qhangegmed, it will help us to understand many of the
Alo, that have taken place in the earth’s crust.
l])ouldergs the sea shore we find the rounded stones and
t‘in . grir We find the water eating its way into the
'I‘“em n fldmg up the rocks more or less, and rounding
he r')rm’ the finer stuff being carried out to sea.
Preggeq Sulded rocks and coarse pebbles on being
:her Outm-to rock form the conglomerates. A little fur-
0 fono“: N deeper water we would find, if we were able
ﬁ‘ler ]Jebi)that the water had been able to carry out the
%rits‘ les and coarse sands forming what are known as
Ner n"tO still deeper water the sea carries out the
Prege e and you will find along ali our coasts at the
¥ he '}‘}16 enormous areas of sand, which some day
anq in ¢ ‘Uried uncer thousands of feet of sediment,
g‘lt‘ theuﬁm be hardened into sandstone. Still further
t}:oken anllest particles into which the rocks have been
()at harq ground are carried in the form of mud, and
. f%urseens_ eventually into what are known as skales.
‘{ch aS‘tht 11s 1s typical, we find atalarge river’s mouth,
11llleS o ¢ mouth of the Mississippi, hundreds of square
’llay SZedlment faid down in enormous depths, which
S\lenllt day hardended into rock. Such illustra-
Moy ? us to understand some of the formations of
thxa"ﬂ"i" depth we meet in the study of geology.
th‘e Pl‘&se“% the deepest waters of the ocean, we find at
hlc Ness ,tlme. there is being laid dowq t> a great
]:v& Een“hat is called ‘‘ooze '’ or material of which
‘wam that made our present limestones, and thus we
Qf‘ite,._ tO.ur_ lnnestqne is always formed in the deepest
toy nr Rodl(s'mterestm_g to note that the easterly range
in Ping th ¥ Mountains has large areas of limestone
4 ‘\bysh]a]e range, and knowing that limestone 1s formed
h”Pths th depths of water, we conclude that from such
elght_ € range has been pushed to its present great
et .
:;Qas an’:;rdp_h\c rocks—a term often used—are simply
‘QOrn, g Imentary rocks that have been subjected to
rOQa to él‘}i)tressure, great heat. and chemica! changes,
3’13;8 oh € change many of their characteristics, and
R "hiailg-e‘d we call metamorphic. Of such classis
:(th:e been (C) 118 found made up of layers, showing it to
?‘a]l‘mi“(‘ra] lggma_]ly a sediment, but so hardened that
2¢d ntil °"Stlt11e.txts have heen rearranged and crys-
&N of g ff“ow it is exactly the same rock as granite,
S are erent origin. Quarizite, of which there are
lateas’ (lls simply hardened and changed sand-
. haleails] Marble are interesting metamorphic
I Can b o0 celas“y recognized by its being in layers
bed of np ed apart with the fingers or with a knife.
1ud be subjected to tremendous weight from

above, it forms into rock that will have a horizontal
cleavage ; but if the pressure should then come from the
sides and the shales be hardened into the harder slates,
the cleavage is now directly at right angles to what it
was before. Schist is another metamorphic rock formed
from mud of which enormous areas exist throughout
British Columbia. Much of these schists being the pro-
duct of changed igneous rock, are rocks often extremely
puzzling to the geologist, generally highly crystalized
and often mineralized, consisting of very thin laminae
easily split. Another very important metamorphic rock
is anthracite coal, of which we will speak more fully
when discussing the formation of coal and its change
from the beds.of peat and lignite to the anthracite or
hard coal of the present day.

On the discovery of an ore body or a vein, the first
thing learned is its course or directiqn along the surface,
or its ‘‘strike.”” ‘The ncxt inquiry is as to the extent
of the ** dip,”’ and when we say that a vein has a dip of
forty degrees, we know it is the angle it makes with the
horizon. Im the study of rocks, and especially the study
of ore bodies occurring in sedimentary rocks such as
limestones, shales, etc., it is very important to become
familiar with the * strike ’ and ‘*dip,”’ as we find the
ore bodies so often faulted and broken. (Here was
shown and explained an interesting geological section
through Eastern Canada, and a view given of the large
copper mine at Capleton. The subject of earth move-
ments was also touched upon.) )

By the study of geology and py learning the age of
rocks that comprise our mountains, we are able to tell
the relative ages of our four different mountain ranges
in this Province o mountains. We find that the range
forming Vancouver Island and the islands north of 1t
was the first, the oldest of all. but after that the next
two were forced up ; first the Cascade Range, then the
Gol¢ Range, whilethe Rocky Mountains properappeared
last of all, the geological map showing this very plainly,
The immense amount of sediment that had been washed
out and deposited on the old ocean beds was of great
weight, and resting as they were on the great molten
mass beneath, the ocean floor gradually settled and in
settling so great was the weight of the sinking floor that
it shoved laterally on the continent pushing and crump-
ling its formation into mountain masses. {A diagram
of the Appalachian Mountains here served to iflustrate
how rock strata once lying horizontal had been thrust
up into mountain ranges.)

In all ore deposits, Of nearly all, are found hreaks or
faults, few being so fortunate as not to be in some
measure faulted. The rocks suffer enormous pressure
until the limit is reached and a break or f.ssure is formed
and on one side the rocks may be tilted up or down, or
forced horizontally one across the other, as it appears in
our diagram of the very Comphc‘ated system of faulting
in the coal measures. SOmetimes in some of these coal
measures, besides twisting and contorting, the beds have
bgen bent right back on th_emselves and in exploring
with the 'diamond drill it will appear as if there were
several distinct beds when in 'reallt_v there is but the one
bed folded upon _1tse1f. When a great fault occurs
across it on deposit the miner wijl suddenly come to 2
blank wall of rock, then the diamond drill is often used
to learn the nature of the fault and to find the ore on
the other side of the break.

_Before leaving this subject we will glance at this.
diagram, taken from Mr. O’Connell’s survey in the
Rocky Mountains at a place called Ghost River, of
which this is a section. This shows where rocks of a
comparatively late age are overlaid by rocks of a much
older formation (see chart 3). This was puzzling and
at first rather hard to understand. The rocksthat were
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laid down thousands of feet above the older rocks were
now underlying these older rocks, but there had been
faulting and the rocks on one side of the break had been
liftea fifteen thousand (15,000) feet, by measurement,
and pushed over in one place two (2) miles and in an-
other seven (7) miles, and placed upon the vounger
series of rocks. This will give some idea of the great
changes that have taken place in the crust of the earth.

The last diagram we will call your attention to, to-
night, will be this section through one of the great iron
ore regions of Lake Superior. In looking at this section
(see chart 4), vou see the rocks in regular sequence
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from without towards the-centre ; diorite, gneiss, schist,
ore, the ore standing nearly ou end. These stratified
rocks have been hent in horse shoe form, doubling the
bed of ore on itself, so that the ore deposit is now
double the original thickness as it represents two layers
instead of one originally. If this could be dl\'l(.led and
folded back you would see the way the formatlon had
been laid down. These two masses of igneous rock,
diorite, coming up had bent the strata back upon itself,
the result being the ore bed is double in thickness of
what it was originally laid down. ) ]

I have just given a few practical points in reference
to geology, rocks and ores, and I have remaining 5
number of these rough diagrams, illustrating some of
our typical ore bodies.

Second Lecture.—Mining, Ore, and Ore Deposits,

Before beginning our talk this eveniing on ores ang
ore deposits I would like to take upon myself the re.

sponsihility of saying a few words in reference to the -

fees charged for these lectures, as there has been con.
siderable dissatisfaction. In the beginning of the work
of this new department we are very anxious to keep
down expenses, and in charging this fee of fifty cents,
which was the price at all three cities, Victoria, New
Westminster, and here, we thought it would be, perhaps,

CrHosT RIVER B.C
nFran R.G.MCConnmels 8.A,
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just enough to pay travelling, hotel, 3dg

tising, and rent of halls in the different plé o
The first night at Victoria we had
brought in for about 50, but to our Sufl"i »
the attendance was about 150. We ha B
idea of the amount of interest that \\’Oul‘;&,
taken, and it will go a great way in stret &
ening the hands of the Minister of_Miyog
Perhaps next year we may be able to give h‘p
a second series of lectures, when we :jed‘
be able to have the matter better prep3 ™
more succinct, more fully illustrated, ! o
doubtless more acceptable and interest!
This should not be looked on as a money mak”
scheme—such would be too trivial a matter for the v
department to uidertake along this line — still, iy
thought it would be better to go slowly and care “f,g
at first. There will be great demands made o9 &
department and we hope to make it of great practiCal
to our Province. gﬁ

A definition of ore is, ‘‘rock matter with enol‘h“
metal, or metals, to pay to work—to pay to mine.”’ it
is ore. . If it is too low grade (not enough metal 1#
it is simply rock.

In classifying ores we use a very simple one; 6
95 per cent. of all the metals found may be class &
under three heads. First, a metal may occur in 2,
tallic or native state ; second, it may occur as an 0%!
combined with oxygen ; or, third, and more partict 3
with precious metals, as a sulphide. Under these
heads we will speak of the leading ores with comm€
upon them. Everything found in a metallic or ?at’.d
state is an ore, and one of these is platinum. In a dist ple
of the Urals, Russia, this metal is found in considers 4
deposxt.@:. and in many of our placers platinum is fo
Rarely. is platinum found combined with another ele®®
as a mineral.

Of course the metal most mined for is gold, whlc11
found almost universally in its metallic or native, or P o
state, or may be alloyed with silver or copper, but o
combined to make a distinct mineral; it does so 0€ o
though, that in Colorado it has been mined as a dist“lel'
mineral, being combined with tellurium forming 394
luride of gold. In Crippie Creek Camp, which in ! o
was nothing more than a cattle ranching country, t of
have taken out during 1893 $7,300,000 of gold, most 4
the ore there being gold combined with tellurium 2 ‘.
forming a telluride. Tellurium is. much like sulp €
and the telluride something like a sulphide. In 5965,
of our gold ores containing a great deal of iron p,""lt
copper pyrites, etc., it has been a matter of debate asﬂ)"
whether the gold occurs in its metallic state origin®.y
or combined with sulphur as a mineral, the op!® Iy
being that it is there in its metallic state, but so cl0%° 5
is it associated with the sulphide ores that whe® '
come to mill it-—that is, put it through the stamps/‘ t0
impossible to get the gold scoured clean enoug
amalgamate. is

Another ore, or metal, we find in its metallic staté
silver, though it is more often mined as a sulphideé, "
native or wire silver may be found in rich ores, 0%y
times a considerable quantity being scattered thfou.gb
the mass. I remember in the famous Aspen mine, W ad
was the greatest silver mining camp in America, weé b
extremely rich ores, and scattered through these ?i‘f
would be a varying quantity of metallic silver. One € e
I had just come out of the mine and was sitting ? pg
shalt house when the shift boss came up from the M t¢
holding something in his hat, which he took to, %,

’&

der

i

water bucket and soused up and down and then 1“;&
up a great mass of wire silver, which he told us he ﬁ

found lying next to the shale, and it being very SO&}
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hag 1, .
Oreg :n able to pick it out with his candle stick. Such
B “Suan\r}l?re or less difficult to assay, however. Silver
2 sulphig ound in combination with sulphur, forming
. Anoth € or argentite.
S only me]z metal of great importance is copper. There
metall; ining region in which copper is mined in
The N IC state, that is on Keewenaw Pt., Michigan.
Tingg o 8reatest copper districts in the world are Rio
the |’ Pain: Butte, Montana; and Lake Superior,
Market fh Copper commanding the best prices in the
py,"ites’in &ugh the copper separated from the copper
ing ref, ontana commands nearly as high a price, it
P on thed‘ E)y electrolysis.
glomerat e Calumet and Hecla is found a bed of con-
Siteq 4, € made up of fragments of volcanic rocks cem-
15 know gether, - Over a certain area the extent of which
abﬁut 1, there is this sedimentary rock, the bed dipping
uniform qegrees from the horizontal, with almost a
by far g thickness of 8 feet. At that mine may be seen
seewhic}el greatest mining machinery in the world, to
Aggasiy mining men from all parts of the world come.
to becor. Son of the great scientist, was one of the first
slderablme Interested in the property, and there is con-
thig de € fomance connected with the first working of
Whe a¥)Osxt, I believe it was at that mine that a native
la.king thIOSt a sheep or pig found it in a hole, and in
hig 5 tepy Animal out saw the copper. Aggassiz had
fing v Ntion drawn to it and began exploring, and
S?xpl_ol:cmg it. This mine has paid millions ot
Mile o ' dividends. The mine is now down over a
e slope, or 6,000 feet. In speaking of vol-
Oes i we know that ashes are thrown out of vol-
Mgy, be hllch falling to the earth, or perhaps into water,
Straty, ardened into a rock stratum. Through this
ity Y of ash, copper is found in a metailic state, and
in uEen found in as great a mass as one 120 feet long
% coy Te state, and it is almost impossible to mine it, as
ang iy not he blasted, the charge firing off like a gun,
Opper ould not bg chiselled off to advantage. Metallic
Usygy) Is found in other deposits but sparingly. and
Is the result of decomposition from the old
A form of yellow ore, or chalcopyrite.
€co 00 1er native mineral is graphife, a tiineral of great
is ¢ em!c value. Its composition being pure carbon, as
wﬁalth lamo.nd, gnd most of you know (_)f the enormous
S“ﬂth that is being taken out of the diamond fields of
at OttaAfrlca. Graphite has been mined in Canada, and
Qe“trat}va they are now putting in a large mill for con-
ulp ;zng the orz that occurs in certain rocks.
in ‘ur is mined as a native mineral, in Sicily, and
is €Xico, and from it the sulphuric acid of commerce
lare 2d€, the uses of which are many, it being used
$SIV in the treatment of ores.
Oi) ¢cury, though found in its metallic state, is, like
roPeT, generally the result ot decon,position of its prim-
Orm, the sulphide or cinnabar. These are the chief
n S or elements found in their native state.
Mot the second classification of ores. the oxdes, the
the O‘mPOrtant, the most abundant and in fact almost
iroy hly ores we find are the oxides of iron. We find
m Scattered everywhere through nature, but the iron
&d is mostly in the form of oxides, of which there
take ree, magnetite limonite, and hematite. If we
7 Lmagnetxte and analyize it we find it contains about
" 2 per cent. of iron, the rest being oxygen. We
Cties hear of iron being found that is from go to
. cl;eli Cent. iron, this of course is impossible, as theor-
the rey it cannot be more than 72 1-2 per cent. of iron,
’ 'VastSt being oxygen. The iron industry has become
the py One indeed, the increase during the past year in
“ Ifbnp Oduction of pig iron and steel being very great.
Ores are divided into Bessemer and non-Bessemer,

roe k

the Bessemer being for the production of the better class
after Bessemerizing. To determine what is a Bessemer
iron, if there is 65 per cent. iron in its ore, divide this
per centage by 1000, which would give you .065, that
being the limit beyond which phosphorus must not go
to rank this ore as Bessemer. It is surprising to see the
huge ore barges loaded with iron ores taken from Mar-
quette and sent down the lake and landed, perhaps at
Cleveland, for $3, $4, or $5.50 a ton. Up in this mining
region where they have such enormous beds of iron,
only the richest beds are worked. During the past
season there was shipped from Marquette down the lakes
over 10,000,000 tons of ores, the shipping industry of
the lakes being enormous, in fact one of the largest in
the world. .

Leaving iron for the present we will next speak of
tinstone, or #7z, wnich is known by different names as
stream tin, cassiterite, ctc.  Unfortunately, for some
reason we cannot explain, tin has never been found on
this continent in any amount. In Dakota an enormous
amount of money has been spent on what was thought
to be good tin properties, but it has been almost a total
loss. Tin is supplied almost entirely by Cornwall, and
the Straits Settlements. )

Manganese, wWe will speak of for a momient. It is of
great economic importance also, and it may be a mineral
of interest in this Province, in which the mineral seems
frequently to occur. Manganese acts in every way like
iron, and is treated like iron, being of great importance
to the smelter. If you have an ore with a good per-
centage of Manganese you should get frqm the smelter
—that is if the smelter 1s run on a business basis—a
much cheaper smelting charge on account of the Man-
ganese present. In a pure formitis worth from $300 to
$400 a ton, the demand is constant and cannot be sup-
plied, it being used commercially in glass makmg.and
in dyeing. Deposits of pure mangafese can be mined
quite profitably and it should contain at least 40 per
cent. to be profitable. . )

As to the manufacture of steel, we are all familiar with
the wonderfully different‘characterlstlcs of wrought iron,
cast iron and steel, and if we make a chemical analysis
we find that, after leaving out some of the impurities,
the vast difference between them is due to a certain
amount of carbon being present, i1 cast iron there being
considerable per centage, 11 steel there is a small per
centage, and in wrought iron none at all.  The different
steels for making the different products, from steel rails
down to watch springs 18 determined, a great deal by
the percentage of carbon present. Before Bessemer dis-
covered his way of making steel it was a difficult matter
to take pig iron contalillg from 2 to 7 per cent. of car-
bon and reduce the carbon ﬁj(?m thg Iron, but in Bessem-
erizing, the pig or cast 1Iron 1s put into convertors, and a
blast turned on to drive off the cgrbou and then spieg-
eleisum, a mangatnese compound is added to the molten
mass to bring the amount of carbon to a certain per-
centage to produce a Certain grade of steel. Steel once
worth $400 a ton can be turned out by this precess for
$18 to $23 a ton, a wonderful and radjcal change.

We will speak of On€ more metal, that is aluminum,
one of increasing interest. = It is one of the most com-
mon metals, being the metallic basis of our clay, shales .
and slates, though they cannot be treated for its extrac-
tion, it being procured from beauxite, corundum Of
emery by the process of electrolysis.

.We find all our Precious metals in their primary state
or in the state in which they were deposited in the veins
or other places where found, aud they are all deposited
}n the first place as sulphides, the.original or genetic

orm. .
Mercury is of special and growing importance in this
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Province, being known as cinnabar or sulphide of mer-
cury. It is being extensively mined in the New Alma-
den Mines and otliers in California. We will speak of
mercury mining later on.

We have also Vicke/, which in Ontario is a metal of
much importance. Since the year 1894, one mine alone,
the Copper Cliff Mine at Sudbury, supplied 70 per cent.
of the world's demand, and was quite able to supply the
demands of other worlds were it required. Many of the
nickel mines have been compelled to close down because
there is but little demand for it at present, though tlcre
is an increasing demand for nickel steel used {or armor
plates and in other ways in the commercial world.

Iron Pyrifes is a common mineral, found in places in
very large masses, containing from 40 to 46 per cent. of
sulphur from which sulphuric acid and, as a by-produect,
nitric acid is produced.  Arsenic and sulphur are pro-
duced from some pyrites with profitable returns.

I have run over the classification of ores and now will
give a few examples to show what a vast difference there
may be in the value of an ore, which in one district may
be profitable and in another ot no value. Take iron ore
for instance. Tlle amount of iron now being mined is
enormous and it is being found in great quantity in
many places. Itshould contain from 50 to 60 per cent.,
a lower grade rarely being profitable. Pig iron can now
be bought so cheap that it no longer pays to attempt to
smelt a low grade ore.

A vast amount of copper is also being mined. In
such mining districts as Rio Tinto, Spain, and in Mon-
tana they have been able to produce copper very cheaply.
The price has fallen from 35¢. a pound to 8 and gc., but
if you have a large copper deposit, 4, 6, to 10 per cent.
may be profitable. If you have it in limited quantities
it is useless to think of mining it unless there should _be
a certain amount of gold or silver present to help raise
the value and thus make it profitable. ]

As to silver, whether the ore can be profitably mined
depends on the locality, the amount of ore, and its dl'S-
tance from the smelter and of course the amount of sil-
ver itselt. The range in which the silver is vou will
find in large smelting centres has a commercial value, a
regular scale of smelting charges being fixed in accord-
ance with the character of the gangue. If the silveris
found in a limestone or an iron gangue it then becomes
of special value to the smelter, and I can cite cases in
point, as at Aspen, Colorado, where limestone containing
the silver was so needed by the smelters as a flux that
they charged nothing for smelting the ore, even paving
a premiuti so desirous were they to get _thxs lm}e_st.one
bearing ore to mix with the great quantities of silicious
ore coming trom the other camps.  Before the railroads
reached Aspen, ore carrying less than 100 outices to the
ton did not pay to mine, as the ore was packed out on
the backs of burros or in ore wagons. When the rail-
roads did come, then ores that were before useless, be-
came of great value, and ore having 16 ounces to the
ton was profitably mined. Some of the Leadville ores
contain 30 to 40 per cent. of iron and only 3 to 4 ounces
of silver, but so desirable are these ores to the smelter
that they charge nothing for gmelting them; hence
miners in Leadville and Aspen were making money on
extremely low grade ores, byt ores needed by the
smelter.

In hydraulic mining, gold paying 3 cents per cubic
yard is sometimes good pay dirt, it being a question of
water and ease of getting at the gravel banks. With a
gold ore in rock the question is largely one of whether
it is free-milling or non-free-milling. = Vet non-milling
ore is not the bugbear it was once. Qres that once were
very refractory are now treated by the chlorination and
cyanide processes, and when one thinks that in extract-

ing $10 worth of gold from the ton of ore, it is but tt;l;
one sixty thousand part, one can form some idea OfceSE
fineness, and the delicacy we might say, of the pro
that will save so small a percentage from such a masf’ t
rock. It must be remembered that there may be 2V (b
difference between the assay value of an ore and ¥
actual yielding value. ’

I will note an instance. If you take a Gilpin COu“tri
ore and assay it, after getting as good a sawmple as yo™
can, you will probably get good assavs, but when ye
mill it vou will find the percentage of gold saved mu€
less. In the Treadwell Mine where gold is scattereC,
small particles through an enormous mass of erup?
granite, where vast masses of ore are crushed, obc
vielding $4 or less is mined profitably, because it cat pe
mined and milled in such large quantities. In t'v.
Homestake vein, which has paid over $5,000,000 in d!
idends, the ore yields $3.60 per ton, with 750 stamp$
work, some of the mills in the Transvaal being €Y
larger than those of this mine. There is a large m‘,ct«
in California in which the ore vields only $1.65 and ¥ g
is yielding a handsome profit, this being a f{ree mlllme
ore. From ores that at one time would not pay for ¥~
working, now, by the methods of concentration, ot ¢©
centrating the volume of metal from 20, 40 or even ! d
tons into one, very handsome results have been obtain€t"
The advance in gold milling has been along this lin® f
e., the concentration and perfected process. MaﬂY,o
the properties lying dormant for years are now peish
opened and worked with very good results simply byt
use of concentration and the treating of concentrates by
cyanide, chlorination, or smelting.

We will now speak for a while on ore deposits and Wlll,
give a few examples. An ore deposit consists of co?
centrations of metallic minerals, either by chemical
Ph."b‘{cal means, veryv often being the localization,
certain minerals which are found in smaller quantit!
desseminated in many of the common rocks. ¢

Where do we find ore deposits, in what rocks, in whé
geological formaiions? I may say that taking the list
the geological formations from the oldest, the arch®’
down to the ‘atest in them, we may find ore deposits !
some part of the world. There is not a member in t "
historical list in which ore deposits are not found. I
prospecting one must never pooh-hooh or condemn atly
particular region without positive knowledge. A 1a18°
area of country neas by has been condemmned by m“m,
prospectors who give it the cold shoulder because the?
claim the rock is too co/d (?) to contain mineral of 8
useful kind. I have seen an excellent ore claimed, b
come from this region, ore I think any prospector wit’
experience would very quickly prospect to ascertain !
true value. o

As to classifications of ore deposits, we may di"‘df
them into regular and 7rregular.  In the first, the l’eg“c
lar, we have (1) éeds and (2) weins; in the second, th
irregular, we have (1) concentrations, (2) I'm]);’pg‘7zati0’ls:
and (3) alluvial or superficial deposits, the last me?
tioned being the gold gravels of ancient and mode
placers. ' "

It is well to remember in looking at an ore deP°5’9'
that when it was deposited there were hundreds, ¥¢
thousands, of feet of rock above it, above the very ph’cev’;
you may be standing., and this may keep you {0
forming some erroneous ideas. We will define a vé
and distinguish it from a dyke. They both fill fissu>"
or cracks made in the rocks, but in the case of a d]'k‘
the fissure or crack is filled with ig7eous rock forced up
from below, while a vein isnot filled with igneous rock
with mineral that has been deposited from agneous °
watery solutions. .
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th;\t i’:‘te Or fissure vein follows the fissure or crevice
is 5 s S across the strata of the enclosing rpck. That
trye ormple definition. In looking at the diagram of a
: Ssure vein (see chart 5) we notice some extreme
T changes in widening and
contracting, then widen-
ing again, - a greater
width obtaining in pass-
ing through a certam
kind of rock and then
narrower in passing
through another. We
will explain this as it is
of vital importance in
vein mining. As in
geology one of the first
things to determine on
discoveringz a vein orlead
is to find 1n what direc-
tion it runs on the sur-
face; that is, the strike.
The next to determine
is the dip, pitch, or in-
clination. "A dip or
pitch is measured from
a horizontal line. The
enclosing walls are
known as the hanging or
upper wall and the foot
or lower wall, the vein
filling matter . being
known as the mineral,

~TRUE =
~ OR —

may vein matter or gangue.
arh,,. , COnsist of quartz or it may be calcite, or
or j; ate of lime, dolomite, or one of the ores of iron,

“heag‘ 3y be that extremely heavy mineral known as
the ﬁsy Spar.”’ Besides having a regular gangue, in
taken Sure is often found much of broken-up rock mass

a« re Tom the surrounding walls, formisg with the ore
for i CCla.”’  We hear of veins or fissures being traced
l°¢a1 58, These breaks, however, are comparatively

2 ye, 1At is the length is never very great, and we have
'l‘he Olg vein if it can be traced for 4 or 5 miles.
1o or€at mother lode of California extends for over
long ¢ S, and in it we have the greatest example of a
Ssure vein. As to the depth of veins we do not
is n°t~h' I may say that the influence of depth on veins
depyy, M. That a vein will get larger or smaller in
tiog an not be pre-determined without actual explor-

' 1t may or may not, this depends only on circum-

Al . . : 1
d‘agrgs of Which we will speak. I will now try with a
Veing © tO illustrate this narrowing and widening of

oyt t};rand I have here a paste-board with an irregular
Ough the piece as shown :— :

. B — = —

S8
e “(T)es Or cracks running across the strata generally
™ ¢ ere or l.es.s curved and corrugated, and as you sink
ll‘lrdly VeIn it is bound to be quite irregular in shape,
' the ghae V€T With a straight, clean-cut break. Generally
: throu;]? © of the crack depends on the nature of the rock
Origing "NiCh it passes.  Holding this diagram in its
Qr‘; rru pOSltlon you “’i“ see that the ﬁssure is Curved
1 Sated, and if we push one of the pieces along a

Yoy yStance, allowing them to nearly touch in places
- Wil fing it lookinggthus — ¢ ’ ,

P

By the slipping down of one part of the roclgs there can

thus be made these lenticular parts, with pinches that

a‘terwards may be filled with vein matter. This is per-

haps the best explanation of the irregular shapes com-

mon in veins. ‘There may be a movement of the rock

containing the vein laterally as wgll as downwards or
upwards, then we would have lentlcglar-formed ore de-

posits horizontally as well as vertically, should both

movements take place. If a break or crevice is formed

in sedimentary rocks, passing from, siy, shales into

limestone and then into sandstone, we shall ‘ﬁnd almost

invariably as we pass fI‘OI}l one km_d qf rock 11150 another

there is a radical change 1 the vein ltself: (See Chart

5.) We present here a diagram illustrating this, and

in this particular vein it passed down between shale and

limestone, at first as if it were a bedded vein. In pass-

ing through the soft, yielding shales a crevice is nearly

always closed again, but in passing through hmestong,

in which we find our largest ore deposits in the sedi-

mentary rocks, when the fissure occurs water may per-
colate through from the.surface carrying with it the

powerful acid, carbonic acid gas, which is everywhere

prevalent, and as these waters run through these chan-

nels thev attack the limestone, and the opening is made

much greater. This is the explanation of the formation

of the great caves, such as the Kentucky cave. In pass-

ing through the sandstone the waters have not the same
corroding effect they have on the limestones, the change

being insignificant. The mineral bearing solut:ox} will

sometimes pass along the crevice through quartzite or
or sandstone, without altering these walls, carrying min-
eral in solution as water may carry salt or sugar dis-
solved, but when the solution (eaches th.e limestone it
rapidly attacks the walls, there is a chemical change in
the solution, its dissolved mjnerals are precipitated and
deposited and thus we may have formed a great ore
deposit.

This leads uptoanoth-
er feature, and one that
to the miner is of vgtal
importance, one causing
every mining superinten-
dent thany an anxious
hour, and that is_the
dislocation or faulting
of veinsand mineral de-
posits. You may be €n-
gaged in mining, drift-
ing on the vein, when
suddenly your ore IS
shut off,cut clean across,
but vou know that this
is not the end of it, but
that somewhere beyond
this faulty plane theore
continues. In many
mines it has been 2 mat-
ter of extreme difficulty
to tell where the ore body
has gone, as also in sink-
ing on a vein the same
trouble has been met
with. We will now refer
to the diagram of a fault-
ed fissure vein. /See .
chart No. 6.) Sinking

— FAULTED —

FissuRe

VEIN,
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down on this deposit it began to pinch out, when sud-
denly it was lost altogether, but they kept sinking into
the granite, and when working in igneous rock itis gen-
erally more difficult to tell where the faulted part has
gone. Inthegranite they found no trace, but out to the
right and left they ran a drift and found the-continua-
tion, which in turn ran out, but this time the vein was
found round to the left. There had been an earth motion,
a crack had been caused and part of the vein had been
pushed away. This vein is said to be faulted. In run-
ning a horizontal passage or tunnel, to strike a vein I
have seen where afault had so displaced the vein for some
yards that the tunnel passed right across through a gap
thus made in a vein and was continued some hundrdes of
feet farther without the miners being aware of what might
be the trouble. Becoming suspicious, they went back,
examined carefully, and found direct evidences of a
fault, the rock had been split and the vein moved suffici-
ently for them to miss it.

Looking at this diagram which I shall puton ghe black-

board, let us see how we can know where the faulted
part has gone.

Suppose this to be a stratum with the break or crack
running through. Very often there is no movement on
either side, though therz is a break there being no dis-
placement, generally when a break takes place the rock
on one side will move along the line of the break. In
this second case we will presume that one wall has slid
down, that the lower wall has gone up, there has been
a push and one side, the one with less weight, gives
way. When this does occur, and it occurs nearly 87
times out of a hundred—when the rock on the upper
side of the fault wall goes down—we have a regular or
normal fault. The following w’ll illustrate this:

Now we will suppose that instead of the upper rock
slipping down it goes in the other direction and slips p,
then we have a different form of fault. You will note
that if you drop a horizontal line through it it would
seemingly pass through two ore beds, hence, when the

rock on the upper side of the fault moves upward we
have then the reverseq fault, as: :

The regular or normal fault is the one that occurs in
85 per cent. of faults. We often find that an ore body
that is crossed by one fault will be crossed by another,
thus there may be a series of faults as shown, or step
faults: '

In manv mines we find series of faults that h:ve
occurred at entirely different times. In that case st
ore body becomes so broken with faults that it requ’
extensive experience and careful study to deters? ¢
their location. You may ask ‘‘How do we detel'mfbc
where the faulted part may be?”’ We may de_Scnei,
four ways. (1.) Suppose by this diagram that thisV
has gone down, as:

—

~

\—

Very often as this part goes down the ore clepqslt w;‘:
be dragged down along the fault plane in the d‘rect:,lt'
of the movement showing the course taken by the fa aﬂd
ed part. 1n Leadville deposits this is clearly show? 1o
has been practically utilized. (2.) Another way © "
cating the faulted vein is by a knowledge of geologo(
particularly the sedimentary rocks, but in the ca%.
igneous rock it is often extremely difficult to diStingule‘
the different kinds of rock. To refer to Smu
Mountain, where many thousands of dollars worth of
had been taken out, when the ore deposit was fount ”
give out. They were working with a dolomitic I,
stone on the one side and a shale on the other of ‘tef
deposit, when they suddenly ran into sandstone. Y P
on another mountain, a mile distant, this sandstoné '
seen lying geologically below where it was now fo¥"y
and having it now appearing in the drift, they kneV .
what direction tc crosscut to find the faulted deposy
This is the second way of finding the faulted part
knowing the position and sequence of strata.

(3.) The third may be illustrated as follows :

When a mineral vein is broken it may break off frod
ments of the ore and metal,"and some of the fragm:” v
are drawn along and scattered along the fault ph is
This very thing happened in the Smuggler Mou® °
Mine, for where the deposit had been pushed along
feet from the other end of the deposit, they found o
ore scattered along the fault line. I know of e
instance in which thousands of dollars worth of ore
taken out along such a line of faulting.

The fourth might be illystrated thus :

Suppose a tunnel being driven in the direction of ;
arrow ; a shet is put in and suddenly you may %
smooth face across its-dip, and that the shot has P’
right through to the fault plane, and the other sid
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aq .
ing o0 Polished wall called a slickenside. If it is slop-

ca‘S)e""nw"ard away from you, you may know that in
are o tshout of every 100 the ore lies below, that is you
fing 4, € under side of the fault plane, and you will
If y: continuance of the ore body below you.
slo S U find, on the other hand, that this fault plane
favgy ol;p and away from you, the chances are much in
* Man the ore body being above you.
leag . times it is difficult to tell where the fault does
With ¢specially when working a vertical fault is met
ayg;r - 1€N the rule-—known as Schmidt’s rule——is of no
War’df' €., ‘‘explore for the faulted part in the direction
$ which the fault plane inclines away from you.’’
gl;i 4 here the fauit stands vertical there.is nothing
atjo, toe ftihe miner, and it often takes extensive explor-
body o nd the ore bevond the fault. Such an ore
way, (8Dt have faulted laterally or pushed out side-

“lulté
With ghpa

ter, £

uch money has been spent in looking for
Its, but with the present methods, especially
€ e_h?ctric diamond drill to which I may refer
er ulting is not such a bug-bear as it once was.
Spe. ine are many other details we might mention in
esbeciang of veins. We often find along the vein, and
mg Y along a broken up wall, rocky matter, or it
waj) fr clayey stuff t.hat has been ground up along the
e°m the enclosing rock.
kng n Upper or decomposed part of an ore deposit is
Titeg + as the gossan. If there is considerable iron py-
¢ ore deposit the gossan is stained a brown or
Ve wiy color, and the prospector should ever be atten-
tiong o en he finds these celors, as they may be indica-
This veins underneath. . :
thag ; leads us to a very important detail in mining,
IS the water-line.
thyy OWOr.km.g a deposit the minirg man must remember
there “§1'nkmg he will reach a horizon below which
Near t}:’mf be a radical change in the ore. Workiug
ang miﬁ surface the ore may be extremely easy to work
ore is n , but suddenly he reaches a place where the
beep 10 longer a carbonate, or an oxide, as it may have
or aboVe, but consists of that primary mineral, iron,
PPer pyrites. In many mines the appearance of
Spe‘:}ten and sulphide ore has meant the end of
beg'v 1ty for that mine, many instances of this might
1 fOrggn' In speaking of igneous rock in the first lecture
Wates to mention t}_tat rock in its molten state contains
su course this water in such rock is in the form
thSQpher‘heated steam under intense pressure and in-
"fectleat' In working your ore it may appear to be
Mine toy dry, not enough water being present in the
smelter Supply the drills, but on its being shipped to the
of 'n()iqtﬂ.ley take a sample and determine the amount
Yoy w‘.]“'e, and if you are not familiar with the fact
fou ; 1l he surprised to find it contains from eight to
is co“:,“ Per cent. of moisture. Water from the surface
figg rem}lally percolating down through the breaks and
o .OrS Mnunierable, bringing down oxygen to oxydise
by e 20d also carbonic acid gas washed from the air
€ rain water,
atty Se strong acids not only rot away the rocks but
are cont € ore deposits, and the ores that were sulphides
ingg, o Verted into sulphates, and the sulphates:converted
Water, 1d€S, or sometimes into carbomates. These
e mfhen Pass on down filled with sulphuric acid, in
sih h mes the acids are so strong it is almost impos-
Stee O PUMPp them as no metal will stand the corrosion,
eq 20d iron being of no avail for pump material, and
mpesglm metal for piston heads and cylinders and wood
a‘ftafn q he Circulation of water, continues on to a
Duing g epth and then stops, this depth is the lowest
»{!ﬂha Wwhich it can again find its way to the surface,
" 74Ps in the form of springs. We might speak of the

great ore deposits of Leadville. There they discovered
some of the largest deposits of carbonates, sulphates,
and oxides of silver and lead, but they have mined
down and got below the water level and found the orig-
inal minerals, the sulphides. In some of their deep
mines they have hundreds of thousands of tons of these
sulphides blocked out, which will some day be mined.
Some are being mined at the present time. We might
also inmstance the Ducktown mine of Tennessee, and the
famous Butte mines where 185,000,000 pounds of copper
was mined last vear. In the Anaconda the upper part
of the vein contained oxides of copper assay?ng from
ten to twenty-six per cent. copper. As deptlj increased
they found the beautiful peacock ore, bornite ; deeper
still, below the water level, they found the original
yellow copper pyrites. The lower part has not proved
to be so profitable, as the value of the assay has dropped
from ten per cent. down to four and five per cent. of
CO}I)}:;rﬁs look for a moment at another form of vein,
the banded vein, which is greatly developed in Corn-
wall, and in Germany. We find along the wall  deposit
of a certain kind of quartz, cha_tlcedony or n}]lky quartz
which at the time before deposit was held in solution.
Then there was a change in the nature of the solution,
and the result was that the walls were now incrusted with
a glassy quartz that crystallized. Then there was still an-
other change, and galena, or bad ore was depos.lte(.i on
ecach side. In some veins, especially in quartz veins; the
ore is sometimes scattered like raisinsin a pqddmg, orit
may pass down nearly through the centre, with stringers
running out from the sides, or forming pockets inthe con-
taining walls quite hid from view, .wherfa they may be
passed by by the miner as he follows the vein. In stak-
ing out an ore chute the good miner always keeps an
exploring party ahead and does not sit down and expend
all his energy in working out this chute without continu-

ing the search for new chutes.

Lecture 3.—Ore Deposits.

In our talks to-night on ore deposits, T think perhaps
it would not be amiss to define a few mining terms.

A vertical passage, sinking dowt, is generally known
as a shaft, if you have a vein running vertically and you
follow down by a passage say 9x5 feet you would call it
a shaft, If it is a wide veln running down with a dip
you would call the passage ariven in thus an incline,
but in coal mining they generally speak of such as the
“slope.” In the West generally only the vertjcal pass-
age is called a shaft. A tunnel runs in a direction oppo-
site to the shaft, that is horizontally, or nearly so. A
tunnel may be driven across barren rock to the vein for
drainage purposes and 1s ﬂlen called an adit. After
getting undergrou.“d'; 4 passage made along the deposit
is known as a ‘‘drift Of‘lc\’d. Sometimes we hear men
speak of these as tuniels, but I think that is erroneous,
it being seldom used b)/lmuers of long experience.
drift or level is driven 4/0ng” the vein.  Underground a
drift or level may b€ Joined o another by a horizontal
passage, and we speak of this ag 5 cross cut. Under-
ground, also, we MY have a drift or leve] we want con-
nected with another below for the purpose of chuting.
down ore or for ventilating purposes, so a small passage
is sunk from level 10 level known as a ‘‘winze,”’ de-
rived from the word “‘winds, " 4

In opening a regular working passage on the slope
such is called an *‘incline,” the winze being an inferior
or smaller incline. Working from below running up-
wards is called an “‘uprise,” and is the gpposite of in-
cline. If we have two long tunnels running into a mine
there is little or no natural ventilation after getting in
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150 feet, but on making a connection between the two
the currents of air will at once circulate through and
ventilate both. In removing the ore the excavation is
known as a ‘‘stope,’’ the derivation of stope being
“'step.”” As in working out ore bodies we work down,
or what is much better, work up, the ore being often
worked out in steps, hence the word stope.

We will now speak of matters in reference to fissures
and faults using the illustration on the black-board as:
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CHART 7. -

Imagine a block of country ten miles square were here
placed, and this piece of country to be under a strain
sufficient to crack it, causing a fissure that may be one
or more miles in length. I have said that fissures of
}hree_ and four miles xpight be called long. After the
orming of the fissure it may be that the rock on one
side is not strongly supported as it is resting on the
molten mass beneath, and the rock on this side may
sink down a varying distance, or ‘‘sag’’ in the middle
of the fissure, while at the ends the rocks are found to-
gether as formerly. ‘This may help you to understand
one featl.xre in the faulting of ore bodies. In looking.
down this crevice we might find it a wide one, waters
coming from below with minerals in solution precipi-
tagmg along the walls of the crevice. and then, after the
mineral has been deposited, erosion may completely
change the surface, and on coming to mine this deposit
we may find the upper part gone, with a vein along the
break petering out at the ends of the gash, and also it
may be faulted or broken by a movement of the walls
along a subsequent fissure across the ore body.

N
N\
N
NN
NN =
T T = —tr=l== =
== ===l ==
CHART 8.

Again, one side being regular, the centre may be
pushed up, the result being that we have two sags, as
shown in the sketch above, and in the break or gash be-
low may form a vein. If we study the geology and
ascertain the kinds of rock broken through we find a
certain rock on one side, following it we find it appears
again on the other side, while in the centre the rock that
was belo‘_)v has gone up. These sketches will give some
explanation of what must occur when rocks are dis-
placed along ﬁssgres or fault plains. ] refer you to the
Comstock lode diagram, that shows 5 section across this
great mine at the foot of Mt. Davidson,, The vein was
at one time considered to be a contact vein, it is now
found to be a true fissure vein, between two kinds of
igneous rock, diorite or greenstone, and diabase, the
fissure being four miles in length. In the centre of the
fissure the vein or ore deposit was of great width, while
at the ends of the fissure it petered out ‘to nothing, but

the enclosing rocks showed that on one side of the bﬂ}‘k’-
prior to the deposition of ore, had occurred a sag, I
as shown in No. 7 above, the amount of sag 1n tht;
centre, or faulting, being 3,000 feet, decreasing =
2,000 feet at the ends. -
From this mine $325.000,000 worth of ore has bee?
taken.
ture in its lowest working, as at a depth of 3,200 eet:’
miners could not work more than 5 minutes at a time:
they would enter the level, strike a few blows, 280
hurry out to the cooled station, while others took thet
place. In the Lake Superior district greater dept
have been reached without finding the extreme heat €
perienced here, the regular rise of temperature being
degree for every 60 or 70 feet in depth, so rise of te®
perature in most mines is of no great importance. Is
the Comstock there was a chemical change going on =
the rocks, with the result that a great amount of hesf

was given off. On the diagram vou will note the grest

Sutro tunnel running in for 20,000 feet, and tapping *
vein 1,200 feet from the surtace, to which the water
pumped from below and run out. .
Another interesting fissure vein is shown in the dis
gram of the Great Western or mercury mine of Cal}for'
nia, of which we show a section. We have ner¢

_
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CHART 9.

igneous rocks, and coarse sandstones belonging to th€ A

cretacious measures, the same measures from which ouf
coal is mined in this Province. Near where these twO
classes of rock come together there is a fissure or veld
leading down almost parallel to another fissure, whic

was filled with igneous matter, becoming a dyke, an

up through this first fissure the solution arose, carrying
mercury as a sulphide, or cinnabar. In the gangue of
dolomniite, limestone and quartz we find the cinnabal

also metallic mercury from decomposition of the cinnd;

bar, and wherever the mineral bearing solutions fouf
access into the rocks through cracks, ore was found de-
posited, even in the cracks of the sandstones, and eve?

in the many chinks and seams in the dyke we have the _

little reticulated veins carrying mercury. I speak ©
this as a matter of interest and for the reason that they
are now mining mercury ores in this Province.

We will speak for a minute of bedded, or segregate,d
veins, and refer t0 a few examples. A fissure vein 1
where a gash cuts across a formation, it may follow tb€
bedding plane in places, but sometime or another it cut®
across the strata, but a bedded vein follows along th€
bedding planes of stratified rocks and in the bedding
planes have been formed crevices, and in these crevice$
has been deposited the mineral. These crevices do not

It is also noted for the great height of temper®: .
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Tt aerog
0SS the formation, but keep along the lines of the

8 pla“e&. In prospecting with the diamond drill,
the lenticular deposits may be found, but as to
'S difficyy), of the mineral and the filling of these veins it
ear jgy to explain. Mineral deposits generally occur
by w ateous rocks or dykes, but it is not yet understood

as 4 eg?eans this wonderful influence of igneous rock
'Careﬁm‘. ed ore deposits. You may analyze it very
We find o and ﬁﬂq no mineral in it whatever, yet where
large m re deposits we usually find, in close proximity,
Whic was§es of eruptive rock. Another example, of
‘l°ws th eefShow You the diagram, in which the vein fol-
traliy  ~orMation is the tamous ‘‘Saddle Reef’’ of Aus-
ho, -sho €se rocks have been twisted and bent into
anq t N fo‘.'m' the bedded vein following the curve

In ¢, CYOSsing the strata, thus :
are ¢ 1€ quartz veins
N°va°“"d gold. 1In
amg Scotia 3 large
beenu“t of gold has
Jusy taken out from.
i Uch veins, and
UStralia these

ha\:e Proved very
th]Ve . -
€re

reefs
Prog

forg, 1S another
CopOf Vvein, that
ﬂaSsiﬁs under the
g : ation of regular veins. It is a class of vein that
of the of great importance, judging from what is told
Thig ¢l Nding of gold at Alberni, Vancouver Island.
At vtimaSs 1s called reticulating veins, or stockwork.
Often thes there may be one or two leading fissures, but
s, o0 YOk will be gashed and cut with little string-
10 rep "TUNE in every direction, crossing each other with
Bularity, thys:

CHART 10.

So CHART 11.

tre etimac

2eq g times they are so numerous and so well mineral-
Stanee 7't Pays to mine the whole mass. One great in-

Qree might mention in this connection is Cripple
,a _°10rado, a deposit that is unique. We learn
Ver. i} to day that nature scatters her minerals in
Svery, amagmable form depository, through rocks of
f ap ol §e. Cripple Creek is determined to be the site
Sre by Volcano from which a large area has been cov-
lo ¢ e br(?ck matter corresponding in age and character
of Califasa}ts that cover our ancient placers and those
t‘{ro g Ornia, but at Cripple Creek they find the lavas

© Wit > OUt the different flows are seamed and cracked
to miOt of these little veins, sometimes large enough
at the ed independently, but in most cases so small
been de) Mine the whole mass of rock, the gold having
ra1 ap‘)Slted as a telluride, for which reason the gen-
T i 3’ of treating gold by amalgamation in the stamp
‘:] ut Onoet a success with the telluride, as it saves only
e It ~third of the gold. Much of the ore is sold to
thorinat,ers and a great deal is now being treated by
}ake Ouzcin and cyanide processes. $7,230,000 were
tg‘a good ast year. I have been told that in Alberni
i§ wqy 238N0 rocks the seams and veins are found in
iln'e the ‘:;I‘dlon some properties it may be necessary to
Payap)e ole mass, if examination proves the ore to

We will speak of contact veins, as many veins or ore
deposits have been found at the junction or contact of
two dissimilar rock formations, and hence in a contact
vein the ore is deposited between two rocks of different
ages, such as we find very well illustrated in many of
the Cornish mines, when-there may be a mass of granite
butting up against beds of stratified rock, along the
point of contact of which the ore may be found. We
find this to be the case in many mines in Leadville,
when the great ore deposits were found in the limestone
lying next to the great masses of porphyry or igneous
rock.

BEDDED DEPOSITS.

Our great iron deposits are bedded deposits. Iron is
found in nearly all rocks and is easily dissolved out by
different solutions and carried down into swamps or
ponds and precipitated there by being oxydized, when
the iron oxide settles to the bottom of the marsh or pond
or lake, forming sometimes a considerable thickness of
iron. Radnor Forges, at Lac La Torque, Quebec, an
example of this, one of the first iron deposits opened in
America, certainly the first in Canada, having been
worked for over 160 years, the lake bottom is covered
with from four to six inches of ‘‘bog’’ iron ore, which is
got by dredging. They found that though the bottom
was once dredged the harvest was not done, for on re-
turning after several years they found thatanother layer
of several inches had been formed in the same place.
They also find iron in that d}stnct in the swamp lands,
at varying depths, by driving down a crowbar, after
which, on removing the upper dirt, this bog iron ore is
mined by the farmers after their farming is done, and
brought in to the smelters. _From the Lake Superior
iron mines they have been shipping yearly from eight to
ten million tons during the past few years,.from beds of
iron ore of great extent, thickness and purity, and many
of these deposits have been found as just indicated,
although they may in many places have been found in
other ways. .

“We might speak of bedded gold deposits, and I refer
you to the diagram of the famous mines in the Transvaal
which produced nearly 39,000,000 dollars worth of gold
last year, and in December of last year over 175,0c0
ounces. (Chart 12)
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CHART §»,

These gold deposits, called locally ‘‘reefs,” are not in
veins or leads but in banks of conglomerate, originally
deposited horizontally, but now so tilted up that they
are vertical, as shOWN by the diagram. There are
Coarse conglomerate I0CKs in the strata near, but they:
are not gold bearisg, Nor is the gold found in the hard
grits. We were speaking of the conglomerates being
formed along the sea shores, and this section would in-
dicate that after the conglomerate was_laid,down there
had been a subsidence and that the grits were:laid down
only to rise again to permit another bed of con@omerate
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to be formed. There are three beds of this conglomerate
that comprise the three gold-bearing reefs, the smallest
reef is from one and 2 half to three feet, and the largest
from twelve to fifteen feet in thickness, the main reef is
not as rich in gold as the others, but the gold in these
sedimentary stratas has been deposited there by circu-
lating solutions after their formation. The tailings
from the stamp mills are passed into large vats and
allowed to soak in very weak solutions of pot. cyanide,
which process has there proved to be a very sigual
success.

A famous silver mine, one over which there has been
a great deal of litigation, was found in a bed of saud-
stone. There was no indication that the rock was min-
eralized, but to the surprise of everybody it assayed
from $30 to $40 to the ton in silver. It was found that
through this sandstone as it was laid down there was
more or less of organic matter, twigs and leaves buried
in the sandstone, and as the solution carrying silver per-
colated through the rocks wherever thev came in con-
tact with the organic matter the organic matter was re-
placed by tie silver sulphides, and some very beautiful
specimens were formed in this way.

The greatest of all bedded deposits are the coal seams.
In the study of geology we find but two horizous in
which coal is found, in the East we find it in the carbon-
aceous, in the West in the cretaceous era. On study-
ing these beds of coal we find they are made up of or-
ganic remains, and that at the time they were formed
the climatic conditions must heve been very much dif-
ferent from what we are now experiencing, as in the
enormous lagoons or swamps the vegetation must have
been very rank, far more luxurious than we find in the
tropics to-day, and in these great swamps were laid down
enormous thicknesses of organic remains. We find in
our swamps to-day trees falling down and being buried,
forming masses of woody organic matter, or the vege-
table and tree growth forming beds of peat. Originally
these beds of coal must have been of very great thick-
ness. We know that they are formed of organic matter,
because underneath the bedded coal is the clay and in
the clay are the rootlets, and iu some places above the
coal are stumps of trees that have been buried in the
covering sands or silts, and stand as theyv were buried.
After the bed of organic matter had reached to a greater
or less thickness there was a great change in the level of
the surface—there was a sinking of the beds and they,
in turn, were covered beneath a layer of mud hundreds,
or perhaps thousands of feet in thickness. It also hap-
pened that after a considerable thickness of mud had
been deposited that this section of country began again
to rise above the waters, so that again existed extensive
lagoous, that being also buried, formed a second seam
of coal.

Thus may be quickly explained how there are now
several successive seams of coal. We cannot, properly,
speak of a vein of coal, ag, strictly, it is a seam or bed,
it being a stratum ot sedimentary origin. Inthe change
from organic growth into coal the lignite. or a poor qual-
ity of coal is first made, with twenty to thirty per cent,
water, then soft,. or bituminous coal is formed, and from
this the anthracite or hard coal. \Vhere the pressureor
over-burden has been great we find the mass has
become greatly compressed, the water has been driven
off, and the regult is a better grade of coal, but
where the strata 1s put under great compression hori-
zontally and laterally, contorling and twisting it, we
find a still further change and a better grade of coal, the
best bituminous, or even anthracite coal, depending on
the amount of carbon and volatile matter we find it con-
tains. In the soft or bituminous variety there is a large

.amount of volatile matter, but where these coal meas-

MINING RECORD.

ures have been subjected to very great heat and co“:;

pression the volatile matter has been driven off and W e
is left is materially a hard coke, containing from 90 595&
95 per cent. pure carbon, this altered coal being cla o
as the anthracite or hard coal. To exemplify th

changes we might cite our coal measures in West th‘i
Canada, where, out on the prairies near Winnipeg . g

coal seams or lignite are of very poor quality, r
buried under a thin layer of rock and soil, but furth™
west is a greater overburden of rock, the measures hat
been more or less distorted, with the result that we hﬁ
a better grade of soft coal. But on entering the por”y
of the Rocky Mountains where the measures have beQ‘
pushed up with the range at Canmore and Anthrac® /h
the coal beds have been subjected to much gre“ifé"
twisting, heat and presssure, driving off the volat¥

matter, leaving the anthracite coal, now being mined-

— FauLTED CoaL SEAMST

At Mauch Chunk, in Pennsylvania, and in Vifgim::
the coal has been subjected to much twisting and € ;.
tortion. Much of the Pennsylvania coal has been mf,,
amorphosed into an anthracite, but in Virginia s
changes were not sufficient to form the hard coal an¢..
mines are of a very fine, soft coal. We show you d‘,{
grams from these famous coal regions, as well as ¢
sections, showing the contortion and disturbanc€ ™
faulting of coal measures.

— FauLTED LCoaL Seams.—

IRREGULAR DEPOSITS.

I will speak for a minute about {mpregnations, of
bodies that may be developed largely some day it
Province. Itis found oftentimes that where a P’
has taken place and a fissure formed the fissure !
contains no mineral, but that the solutions passin
from below, as they pass by certain kinds of rocks ;.
fissured the solutions have attacked these rocks, ¥
stone having been the most susceptible. In the diff®
strata of Smuggler Mountain, of Aspen, Colorado,
will note the sandstone, the dolomitic limestonés
‘‘brown’’ and ‘‘blue’’ limestones of a different age.
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“blye’ 1;
of lime limestone is the pure limestone, or a carbonate
he reck underlying this had at one time been

Pure t . :
wnatg of lime also, but water circulating

SetcTion Turo
- ior h-e
VIRGINIAN

Coar.  REgionN

Ough .
e gh, carrying more or less magnesia, converted the

I‘;’to magnesian or the ‘‘brown’’ limestone, terms
n reOW!} in Colorado.

the roe aching the blue limestone the solutions attacked
With sily, and deposited the silver by replacing the lime
Xtra lel‘ and lead sulphides, and in places the ore was
broyw., C¥ rich, while on the other side of the fissure the
tweps,, | Mestone was barren. In one place it had eaten
an to thirty feet into the blue limestone. This is

ex . : .
Ore bsmple of an impregnation deposit, sometimes the

Wel)

the blulég found in the brown limestone, sometimes in
N thy It is now believed that very many veins have
o s formed, not by the filling up with mineral of

- “reQSl-:m'es,. but by the passage of solution along
nati(,n”o ut slightly opened, and the subsequent impreg-
boty, siq such solutions into the wall rock on one or

inerg) s of the crevice, and the precipitation of the

Tock p, S held in solution, these minerals replacing the

aterial, which is carried away by the water.

Nor
Toupe:

L . The March number of the RECORD will contain the
g}, Cture by Professor Carlyle and the lectures of Mr. Car
;Sti nﬂuq Mr. W. Pellew-Harvey, thus concluding the whole
‘gm-e w}mx'nng lately. delivered in Vancouver and Victoria.
fo the ishing to obtain these lectures should subscribe now
tom Jan; - MINING RECORD. commencing their subscriptions
*p“b,icetiuary ist, in order to have a complete volume of the
Per &nn“?:: at the close of the year. Subscription price, $1.00

Happenings at the Mines.
ALBERNI.

T .
Iockh?nst?{rllght is the only claim located on free milling
e thl.s‘section. Naturally it has been the first to
Ough) Capital for development and will soon be thor-
80, 1)] .PTOSpgcted. On Gianite and Williams creeks,
Numy, Ine miles from Alberni and near the Canal, a
isjp. ot Of locations have been made. The most prom-
feet Ot these are the Star of the West with six to seven
ng 1o rock, mill tested; the Islander, just now
i Oated at $100,000, and the Nevada and Lion
Ili\ve be Further down the canal a number of locations
¢ een made,
Q%lnalthe head of Barclay Sound, from thie mouth of the
ot toward the open ocean, is the Copper Island dis-
Top ) Copper Island is some two miles wide by four
]la\-e n the east side of the island some good locations
» h’bedden made. ‘The country rock is a diorite with in-
z eleafid bands of quartzite and calcareous matter.
g of o8 are chalcopyritic, and, while strong and wide,
g;amplather low grade. ‘The Rainbow claim is a good
Aargd a:('i There are found about 4 feet of ore between
o well defined walls. The assay returns run
to $12, according to reports.

BOUNDARY CREEK.

% Messrs. Sheehan and Gwatkin's recent work on the
Stemwinder claim at Fairview has. disclosed unother
ledge upon the property, the ore from which is pro-
nounced as being superior to anything taken out of the
ledges formerly worked upon. :

It has been reported on good authority that eastern
capitaliists have offered some of the parties holding
claims on the Kruger mountain, near Osoyoos, to put
up some kind of reduction or smelting plant at a point
near the mines, if a consideration be given in return of
a half interest in all the claims held there.

Messrs. Atwood and Wake are engaged developing
the Silver King claim in Skylark camp, and the work
done has given very satisfactory results. There are four
distinct veirs of ore upon the claim, each of about six
feet.

Messrs Mangot and McEchrap are steadily sinking
on the Morning Star claim at Fairview, the shaft being
now down a depth of some 140 feet, with the ore grad-
ually improving.

A one-fourth interest in the Last Chance claim, loca-
ted in Smith’s camp, has been sold to E. L. Tate, of
Spokane, for -$2,500. The ore Is silver-lead, with a
small value in gold, which will have to be concentrated
before it can be shipped with profit. b

The Montreal company, represented by F. C. Innes,
of Vl:mcouver. recently bonde(} the Gold Drop, and have
now taken hold of a sister clalm——tpe Monarch—which
lies parallel to the Gold Drop and is a southeast exten-
sion of the Rawhide, which in 1ts turn is a south ex-
tension of the great Snowshoe claim. '

A company to be known as the Indiana Consolidated
Mining and Development Co 18 being formed to work
the Indiana group in the Boundary camp. They have
a good showing of galena carrying up to 270 ounces
silver and several dollars 11 go.ld .

The development work being carried on upon the
Trilby claim in Skylark camp 1S proving of a very satis-
factory character, as one of the velns upon which a shaft
is being sunk has widened from a foot to over four feet.

The Stemwinder mine in the Boundary Creek district
is said by those who have seen it to be a wonderful prop-
erty. The ledge is said to be 6o feet between the walls.
This was ascertained by sinking a shaft on both walls.
This mine is owned by Farrell and Midgeon of the
Parrot Mine at Butte.

Another fairly good sale has been made of properties
lying in one of our pl,'l-"?‘.P?l camps, as the records show
that Mr. J. Keough and his associates have sold to Mr.
J. Hanev, in trust for Mr. J. E. Baunberger, of Salt Lake
City, Utah, the four claims in Summit camp, named
respectively, the R. Bell, Aspen, Remington and Dela-
mar. ‘The purchase price 1s stated as $7.500 and the
hill of sale is an absolute one.

The impression is §a1MINE ground that a smelter will
be built somewhere 11 the Boundary Creek or Kettle
River districts, Midway and Grand Forks being spoken
of as the most probable sites, .

It seems certain oW ﬂ_’at the Boundary country wil
attract much attention this year, Vagt ledges of gold
and copper ores CTOP out of the mountain side, and yet
the country has hardly been scratched over, much less
prospected. That the richness of its ores and the great-
ness of its ledges Will surprise the world is the general
opinion of the most conservative mining men. - hese
ores are similar in appearance to the Trail creek ores,
but carry- more copper and less irqy, considerable of

~'which is free milling and running high ‘in gold. Lack

.
i



20 THE MINING

of transportation has kept this country in the back-
ground for many years, but stimulated by the richstrikes
made in the Trail Creek country, railroad men are pay-
ing special attention to Boundary Creek, especially the
Canadian Pacific, who have a line surveyed through the
country, and who have had numerous experts in here of
late in their interest.

CARIBOO.

Two carloads of hydraulic pipe arrived recently at
Ashcroft destined for Cariboo. One carload of 35,000
pounds was for the Ward Horsefly Hydraulic Gold Min-
ing Company, on the Horsefly River. Twenty kegs of
rivets also accompany the pipe. ‘The rivets are expected
to go north to rivet the Ward pipe some time this month.
The other carload of pipe, 20,co0 pounds, is for Hobson's
Cariboo mine on Quesnelle River, and is to be used in
extending the system of pipes and connections in that
mine. A twenty horse-power engine destined for the
Cariboo mine is on the warchouse platform and will re-
place the engine in the sawmill which was badly wrecked
last fall.

Gus Lange has organized a company with %10,000
capital to carry on mining on Dragon Creek, where at
one time three ounces to the set of timbers was taken
out by drifting. When water is brought in Mr. Lange
expects to wash 2,500 yards per day.

The Victoria Hydraulic Company will operate their
ground on a large scale this year. A well known Cali-
fornian will have charge of the work.

Large pieces of float cinnibar ore have been found on
the west bank of the Fraser River opposite Big Bar.
Someone will yet find a valuable ledge there.

A letter received from Mr. R..G. Ward, secretary
and general agent of the Horsefly Gold Mining Com-
pany, says that all the pipe for his company has now
* been shipped, also two large giants, two elevators, gates,

pPumps, ete. '

Work was resumed on the Slough Creek drain tunnel
about the first of the month. It is expected to have the
drain across the head of the Nelson Creek by April rst,
_ During the past few months Mr. Helgerson has organ-
ized a company with a capitalization of $10,000, known
as the Elk Mining Compauy, which has taken over ,
lease held by Mr. Helgerson on Goose Creek, a stream
emptying into Cariboo I.ake about opposite Keithly
Creek. ’

On January 15th, at half past four Col. Underwood's

dredger was launched.
. The Quesnelle River Hydraulic Gold Mining Com-
pany will resume operations in the early spring. Wity
a permanent water supply this company has a valuable
property. _

A contract for 20,000 lagging has been awarded to A,
McLeod & Co., by the C. G. F. Co.

The Tenderfoot Company claim on the northeast
bank of William’s Creek is progressing favorably. The
company has sunk a shaft through 2 bank of grave]
nearly 50 feet thick that carries gold all the way through,

EAST KOOTENAY.

The Upper Koote‘nay Navigation Co. is constructin
a steamboat at Jennings, Montana, [t will be used on
the Kootenay river, between Fort Steele and Jennings,
The new boat will be larger than the Anmerly, and of
much greater capacity. ,

Messrs. Watson and Usher are busily engaged in
running the tunnel on the Midnight. They are in
eighty feet. .

RECORD.

The bond given by R. L. T'. Galbraith, on the Caglolbg
placer ground, to the International Company, of ¢
man, Mont., was taken up and paid for by them.
company are running a tunnel for the old channel.

Somie time last fall a shaft was sunk to a depth
forty feet on the property of the International P’lf’g
Mining Co., on Wild Hor<e Creek, finding gra\'el
paid as high as 75 cents to the pan, but as considerd’y
wuter was encountered the company resolved to T ¢
tunnel and are now in 212 feet, having run throug 3
bed of gravel go feet in width and some 70 feet in dep‘,"
This gravel would pay well worked by hydraulic ™
ing. The tunnel is now. in what is thought to b€ ot
rim rock and will be continued until the aband®
shaft is reached. ‘

The Banks Bros. are at work on the Dardauelles, :::

will continue until spring, or future development $ ol
what the prospect contains. At present the lead 15
feet in width, and is a gold proposition, the tunnel 1% =
some eighty feet. Q

Messrs. Wharton & Usher are busily engaged in rﬂ;ﬁ
ning the tunnel on the Midnight, they are in 8o feet i
have struck ore. v

The St. Eugene mine is working about ten met, the
will have several thousand tons of ore ready for 5
ment in the spring. ~

The showing on the Sullivan Group is excellent, i:j
now patent to all that in a short time this property .
prove another monument to the mining industries of t :
district. '

Wire silver going 17,000 ounces to the ton has pec®
found in the North Star.

Work is progressing rapidly on the lower tumlelg
the St. Eugene, it is now in 136 feet, and in aboﬂtte';
feet more it is expected to strike the main ore sh¥
The upper tunnel is in 100 teet and for the entire dist3
runs through solid ore. There are 1,100 tons of
class ore, and 600 tons of concentrating ore off g
dump. The company are working ten men during ©
winter.

The contractors engaged in running a tunnel of
Dibble are now in g8 feet, under the contract they ha®
run 72 feet. They are working two shifts, a.\'(-:ré‘g3
two feet to the shift, at this rate it will take abotf 1t
days to complete the 200 feet. The shipment O 0 :
from this property realized $103 to the ton. o

The Neosha property, situated on the head of w
inger Creek, is surrounded by timber suitable fO" ‘
mining purposes. The lead is a large one, it is 24 o
between walls, covered by a heavy iron cap. The r’
wall has considerable galena attachedto it, assay ret? -
give g1 ounces in silver and $5 in gold. ‘;

A communication from Capt. B. W. Jones states t}:ﬁ
his tender for the transportation of 3,000 tons of ore W
been accepted by the executive committee of the NO ¢
Star mine. Mr. Jones also stated that he would at " i
commence the construction of a large steamboat 8 &
have it completed by the spring. Mr. Jones’ cont’ #
is for the transportation of 3,000 tons of ore from po
Steele to Jennings, Montana.

KASLO-SLOCAN.

For the week enlding January 22nd 699,650 pouﬂd?-
ore were shipped from Kaslo to Everett and Great F#
and the value of the output was $33,248. 3

The ore shipped from Kaslo to Great Falls
Everett, between Jan. z2nd and Feb. 1st, amounted
1,126,502 pounds, valued at $62,446.
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The :
t?lonésldaho Mine, which is adjacent to the Alamo and
11400 t Practically to the same parties, has shipped
s during last year, valued at $100 a ton.

. Dy
of co:?:eg the year 1895 the Alamo shipped 95 carloads
'et‘eived Ntrates. Returns from 84 of these have been

aty They amount to $185,322. Taking a car-
ang o Wenty tons, this gives a value of between $104
Qoncentrs to the ton. The cost of the mine, with flumes,
Oog_ ‘:lt_OT: tramway, roads, etc., amounted to $125,-
a“"ther ‘Vlden.(l of $35,000 was declared last fall, and
clare(i of which the amount is not fixed, will be
es either dnring this or next month.
%0 fa locan Star has shipped about 1,500 tons of ore
18 seascn, ) )
y. “hag, . . .
J!m to ‘L- Arnold has sold his one-sixth in the Lucky
.Q"ant sm J. Matthews, who represents the Omaha and
30 the lelter, The sale was negotiated three wonths
Per QEntpnce being $5,000. The first payvment of 25
D“’(‘hag’ Was lxlafle a short time ago.
e\‘e Momney is to be paid in six and twelve months.
the - Z?;?lter returns on the first four shipments from
“9.672 lngton Mine near Kaslo, which aggregated
loagq enPounds in weight, were $7,042.76. One car-
o \It 320 ounces silver and 15 per cent. lead.
fery g :OOble Five and several other properties are suf-
tingj) the Manore blockade, and have reduced their forces
ek failroads catch up to the output.

Unde, a gterprise, on Ten Mile, which is being worked
‘““ﬂe]s ond by J. A. Finch, is looking well. Two
. I‘?re n 100 feet and ore is found all the way.
Sl%an 4¥Challge paid $20 a ton to have ore packed to

. 1ty a distance of three miles.
t‘{n1 Srst shipment from Springer Creek was a twelve
Pl]Ot Bae“t by the Howard Fraction and Exchange to
317_50 "‘]’ The returns were 163 ounces of silver and
ain i, Migl‘(lil to the ton. The Exchange will ship
e .
Washmgtou and Slocan Boy are shipping ore.

€ ow
they “'i(HMlers of the Slocan Star own fifteen claims and
' develop them all this summer.

Co
Sts $10 a ton to pack ore from the Howard Frac-

tig
N to S]o*(\an City.

Rawh: .
h;dmg to the railroad.
Wa rzk Will be resumed on the Antoine. W. J. Trethe-
Ale,(a cently sold his interest in this mine to George
My fder for $1,500.
Enter.piobeft J. Kirkwood. one of the proprietors of the
‘S]"Qan S€¢ and Slocan Queen claims on Ten Mile Creek,
<ake, says these claims are under bond to Mr.
nch, for $25,000. About twelve men are at
' tunemployed in stripping the vein which is reached
N el 145 feet long. The ledge is a true fissure
eme] 2 pay streak of from six to fifteen inches of
%y, Si} Nch ore. Assays of it average about 400
Ore, " M silver with some lead, but it is almost a dry

The ...
%gd] ‘:t”lugton No. 2 and Burlington No. 2, owned
Udeq tfd by C. K. Fielding and Robt. Cooper, were
‘50‘000 ¥ John A. Finch, last week for the sum of

t!!g il:o;('H& S. has put in spurs at-the Lucky Jim and
The . and, for convenience in loading ore.

#h, an?;e shipped from Kaslo for the week ending Feb.
g Rum:ed to 1,023,985 pounds, valued at $46,022.

% uth employs about twenty men, the largest num-

they 1y
ine 1ave ever had, and their man ave
€ 0o tons a week. eir manager says they are

The bhalance of-

e | . .
Lureka and Whitewater are busily engaged in’

RECORD. 8i

The R. E. Lee has-changed hands, Mr. Alexander
having desposed of it to Messrs. J. Stewart, P. Weleh,
and P. Larsen, for $35,000. . - -

The Reco Mine is pushing ahead as usual. Between
30 and 40 men are employed. They have a large quan:
tity of ore ready for shipment.

TRAIL CREEK.

Messrs. Conway and Fraser are making good progress
in putting up the new 2o-dri¥l compressor for the War
Eagle company. The machinery is all on the ground,
and will be in place by March 1. .

The face of the drift being run east on the 100 foot
level of the Nickel Plate is now in solid ore. It is the
largest body of ore ever found in this mine and is of

good grade. .
The Trail Creek smelter started up on Monday, Feb.
23rd, with one furnace in operation.

It is stated definitely that the War Eagle company
will erect a smelter of its own this spring.

The Le Roi, as a result of recent development work,
and more especially as a result of prospecting with a
diamond drill. has been found to have an ore body which
in extent and richness almost. passes belief. The ore
body at the bottom of the shaft is now opened to a width
of fifteen feet, with no walls. There is good. reason to
believe that it exceeds 25 feet, from what their diamond
drill discovered. Last year the mine shipped 12,000
tons of ore, the smelter returns showing a value varying
from $40 to $60 per tom. Since then 35,000 tons more
have been shipped, of which the grade was much higher,
while ore recently obtained from the bottom of the shaft
has given average returns in.carload lots ranging from
$250 per ton up to nearly twice that value. The output
of the Le Roi since the first of January has exceeded
100 tons a day and now it is averaging over 125, The
miners on the pay roll number 125 and 30 men are also
employed in getting out cordwood, etc. A week or two
ago, a second dividend 9f $50,000 had been declared,
and it is confidently predlcted. bp the management that
they will have no difficulty 1n meeting monthly divi-
dends in the same amount from now on. The new
smelter, which is expected to blow in next month. has
15.000 tons of $30 Le Roi rock on hand. Fromy 100,000
to 150,000 tons of ore, 10,000 cords of wood and $50,000
worth of coke, is the stock to be kept on hand continu-
ally. “The smelter will have a capacity of 250tons daily
to start with. )

Work is being pushed steadily on the Centre Star
with a force of 20 men and three machines. Crosscuts
are being run both ways from the maiy tunnel, which is
now in about 600 feet. 'The crosscuts haye proved.the
ledge to be over 70 feet wide, with an average grade of
ore exceeding $15 per ton 1n value,

It is reported that the War Eagle Company will erect
a reduction plant duritig the current year. ‘The site has
not yet been selected, and it may he either at Rossland
or Northport. ]

A five foot vein of OT¢ 1n the shaft on the Iron Mask
has been struck. It 3Verages $312 in gold.

The representative of a Vancouver syndicate offered
$3,000 spot cash for the Little Floe. The offer was re-
Jected. :

The reliable War Eagle mine is producing at present
at the rate of 50 tohs a day. From 70 tozs men are én}-
ployed. The heavy machinery for the War Eagle,
which has been held at the Waneta Customs House, has

- been released by order of Collector Johnson, of Nelson.

Having been made in Canada there is no duty oi it.
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A countract is about to be let to drive 100 feet in the
lower tunnel of the St. Elmo.

The Homestake mine began shipping .ore early this
month. About 20 tons will be shipped daily from now
on, as long as the roads last.

J. L. Warner, manager of the O. K. mine, announces
that the development of the mine is so satisfactory that
the company will put in a heavy ten stamp mill this
spring. The quartz which is run through the stamp
mill yields about $20 to the ton in free gold. The con-
centrates run all the way from $50 to $100 per ton. The
sulphide or smelting ore runs from $8o0 to $250 per tomn.

WEST KOOTENAY.
NELSON.

The Hall Mines smelter was blown in on Jan. 21st.,

and the first pot of matter was drawn at 8 o’clock that
evening. Superintendent Johnson expected to run
through about 80 tons of ore a day, exclusive of fluxes,
but the ore smelts so readily that he is now running
throuch 110 tons of ore every 24 hours, and that, too,
with lime rock as the only flux. By February ist, ship-
ments of matter will have commenced, and the share-
holders of the Hall Mines, Limited, will be making close
on to $2,500 a day clear profit.
) The Hall Mines of Nelson have in sight, blocked out
in their mines, 132,400 tons of ore and about 8,000
tons on the dump and in bins that will average 40 ounces
in silver and 5 per cent. copper.

The mill on the Fern, a gold mine on Hall Creek,
twelve miles south of Nelson, is nearly ready to start up.
All the machinery is in place.

Four hundred and three locations and 110 assessments
were recorded at Nelson in 1895.

The Silver King smelter at Nelson will receive three

car loads of iron ore a week from Colville, Wash.
AINSWORTH.

The Skyline is shipping to Great Falls and Helena
over 400 tons a month. The ore nets, after paying all
expenses, a profit of about $17 a ton.

The combined smelting capacity of the smelters at
Pilot Bay, Nelson and Trail, for this year is placed at
255,000 tons. _

H. S. Earnest. superintendent of the Clugston Creek
iron claims, has just closed a contract to furnish the
Pilot Bay smelter 60 tons per week of iron ore. The
Nelson smelter has also placed a trial order, which, if
satisfactory, will lead to a large increase in business,

LARDEAU AND TROUT LAKE.

The development work on the Abbott group, which
has been suspended since J. H. Hoar and W. Brecken-
ridge were killed by a snowslide there a few weeks ago,
was resumed recently. (. D. Hoar, the superintendent,
having returned to Trout Lake this week for that pur-
pose. _

The rawhide trail to the Silver Cup is now in ful]
swing, a large staff of men being employed thereon.
Shipments will commence as soon as the trail is com.
pleted. '

The Great Northern has four feet six inches clean ore
—silver and copper—which will gverage $90 per ton.

BIG BEND,

Active operations on the Last Chance, McCulloch
Creek, have been suspended until, probably, March
next. This suspension has been occasioned by the
delay in receiving the large pump built in Vancouver
last fall, :

PILOT BAY..

The smelter at Pilot Bay commenced "treating Of;cg
March. 1895, From that date until December Ji
last, 3,220 tons of bullion were sent to Aurora, Ilin%2
for refining. During the year 1895 the smeltef Cﬁ‘:"
pany transported 52,000 tons of ore and lime rock d
the Blue Bell mine, and purchased 2,500 tons of or€: if
the value of $156,464, from outside mines.
ioth, 1894, the company has expended in cash
chinery, labor and the purchase of ores something ©
$650,000. During 1895 the company employed over g
men daily, and paid out for labor$170,000. It 3150; o
out during the same time over $85,000 for supplies,
ooo for duties, and $92,500 for freights.

GENERAL. .
M: S. Davys, superintendent of the Silver King m‘ﬂ;’g
has located a lime rock deposit at a point on the ;10-

shore of Kootenay Lake, nine miles north of K

The rock contains only about 1 per cent. silica, an
“sugar’’ for smelter lux. The Hall Mines smeltef v f
use ahout 10,000 tons of the rock a year with itsprese ;
capacity. '

The Skyline, near. Ainsworth, is producing 12 top®
60 ounce ore daily.
" Senator Ramsdell, of Montana, will put 6o pack #
mals into the White Grouse Country next spring.

YALE.

A. Morden has brought to Vernon samples of
milling quartz, from the west side of Okanagan L®
which assayed $9.20 in gold. The ledge starts neaf.ﬂﬁ’
lake and is very large, so that perhaps 100 cl 1w
could be staked on it. The find is considered a V¥
able one.

Robert Stevenson, of Chilliwack, and a numbef
Ottawa people and Montrealers have been incorpor®
as the Granite Creek Mining Company, to assumé of
properties of the Stevenson Gold and Platinum Mit?
Company. o

Development work has been carried on by S. D. 0
and partners on the mineral claims on the commo'ﬂff;
near Vernon, with good resnlts. The ore, which 18 pod?

o

- milling, runs about $7 in gold, and there is a large

of it.

Mining 1n this vicinity for the past year has beenV
favorable. The gold bought by the merchants of L}'“B,
in the year 1895 amounted to about $17,000, an "
doubt a great deal was taken from the bars which
not sold at Lytton. ¥

Mining on the bars at Lytton has received a C.h?:‘
owing to the cold weather. The Fraser River Mif p
and Dredging Company’s dredger got fairly started .y
had to discontinue as the deck became so coated ¥
ice that it was difficult to work.

There is strong probability of some of the Tranq"‘ﬂf
hydraulic leases being worked during the coming sﬂ,w
mer on a much larger scale than before. A man
large experience in California will be employed as ®*
ger, and sufficient water will be brought in to ¥ ,
efficiently.  H. J. Russel is calling for tenders for -;1:-
feet of tunnel on the placer claim on the Trangqul 4
He intends prospecting the grouud thoroughly with
view to ground sluicing. oﬂ‘

The Cariboo mine, Camp McKinney, is one Wh%
stamp mill has been running continuously for a X
time, and it is supposed, on good pay all the time, °g
the proprietors are not in the habit of saying much 8%
what returns they get. - Clean-ups are made fortnigh¥
and the last one is said to have yielded 700 oz. ?
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"no . .

,yea:sgh'ls In sight now to keep the mill running for two
-loet‘ . and even then is not likely to pinch out. the Lil-
Mnnm"aser River & Cariboo Gold Fields have had H.
“Obta; ie, formerly of Lytton, down in Boundary Creek
Seeyy, ng Information about some of the mines, and has
the, Options on a few. He left the other day to lay

Propositions before his employers.

tmp gtfig()mes from Savonas that about twenty men are

Such » . O the Cinnibar property, developing it in

"lllantitway as to make it possible to take out a larger
Y of ore when retorting begins,

Eny o A CORRECTION.
of ceTQR MINING RECORD :— In my article in your journal
tosn,e t?‘:be‘"‘- I'said ‘“ Boundary Creek ores, etc., are not suited
en rthiﬁ. i Th_ls is contrary to my opinion and should have
g qn €d earlu?r. but absetice from home has prevented my
Statiy, the attention to it. Will vou ’kindly amend this by
'Mx\elﬁng 8 Boundarv Creek ores are strictly adapted to
' Yours truly,
W. PELLEW-HARVEY.

Black Sand.

T -
mak};es? Ttish Columbia MINING RECORD is anxious to
Wil be e tests of the black sand of the country, and
Watte, glad to receive from anyone interested in the
With 1y, Samples of black sand, properly tied and labelled

froy, € address of the sender, and name of the district
Where taken.

Book Notices.
. The

~10un,a]ﬁr5t number of the new monthly, Mining, the
Of the recently tormed North West Mining Asso-

au and published in Spokane, reached us some
uﬁo' . It is very welcome to our exchange list. It
are of n good covers, book size, and the contents
We ho partlgular interest and careful selection. Mining,
Pe, wﬁl be well patronized in B. C. as well as on

2 jo er sxc}e. Mr. L. X. Armstrong, favorably known

Urnalist of ability, is the editor.

aut’;P 7ovince calendar for 1896 is one of particular

*f note and does credit to their taste. It is also worthy
at it was every bit produced ‘* at home.”’

(T?,O:OPY of Hidden Mines and How to Find Them,
Teacy, e.d - Newman,) now a well known book, recently
We foe] this-office. After a close perusal of the work,
desirg glad to be able to recommend it to all or any

U8 of knowledge on Mines, Metals, or Ores. The

.ays

S e ; . :
ameptzctBOY s kit, however, as given, is one hardly suit-

- C. mountains.

T . L
T},Ohe hollday number of the Trail Creek NVews (Messrs.

Prog Pson and Blackmer publishers) is a very excellent
Cugg actlon and aoes the publishers credit. The several
. 9T well executed and the letter press is good.

West Slocan Mining Division.

digy € of the latest, if not, indeed, the latest, mining

of th:ts of West Kootenay to make itself heard is that -

oy est Slocan division, which is that portion of the

IYing betWunding both shores of the Arrow Lakes, and

Nop

. Tt‘gea“d Nelson on the south.

i8 )y ,;, 005t central point in this very accessible division

in o, USP; and here a record office, with F. G. Fauquier

there wge, was opened on July 12th, 1894. In that year

o5 there 43 quartz and, 56 placer locations made. In

Yart, € number of locations had increased to 210, all
» certificates of work numbered 2 5, about 80 men

een the mining divisions of Lardeau on the.

were counted as engaged in mining, while the totalrev-
enue from mining receipts and miner’s certificates came -
to the respectable sum of $1,611.50, not bad for an office- -
but one year and a halfold.- R

The principal fields in the division are those of Cari-
boo Creek, on the east side ot Arrow Lake narrows, 22
miles below Nakusp ; the east shore country of upper
end of lower Arrow Lake and the same shore at lower
end of lake; also on west shore of lower Arrow Lake.
With the exception of Cariboo Creek and, perhaps, Van
Houten Creek, the camps are all sﬂveg ones. .

In the Cariboo Creek camp the principal claims are:
the Promestora, War Eagle, B. C., Eureka, Arctic,
Hail Storm, Leola, Dalton and Eclipse. On the Prom-
estora, owned by Bourne, Demars & Rodd, over a
thousand dollars worth of work has been expended, a
tunnel 60 feet deep has he{gn run on t}le property ag:id

old bearing shipping ore is now exposed.:
foo:ruf;eeet\;}::g. Eagle, oﬁncd })y Madden, Hyland, Mec-
Neill, Alexander and Faugquier, a 28 foot tunnel and 16
foot shaft shows up a very promising ledge ofrgold bear-
ing rock. The B. C., on same ledge as War Eagle,
owned by Milne, McDonald & Sherrin, also shows well.
These properties are all on Mineral Creek, a tributary to
Cariboo Creek. The Eureka and Arctic on the head of
Cariboo Creek are good silver properties. The Hail
Storm, Leola, Dalton and Eclipse (Matthews .& Jamie-
son) are located on Snow Creek and are also silver bear-
ing. .
he east shore claims at upper end of lake
ar? ttaznglitictomen, Golden Clime, Star. O. K., Excel-
sior No. 2, and Brooklyn Silver Blend, all silver bearing
" On the Brooklyn some work has been done,
Vallance &dl\l{loore, of the
s concentrator, are interested here. Lower.
ggx;eol;"o;:st shore of lower Arrow Lake lie the Cape
Horn, Wild Cat, Grey Eagle, Lucky J :}ck‘ Half Moon,
Kate ’Haves, and other S‘llvef properties. Here, too,
on Van Houten’s Creek, lies the very promising Hendee
group, composed of the Crown Point, Arrow Lake,
Look-but and Stem- Winder claims. On the Mar.xon a
tunnel 5o feet long has been run, and the rock which is
gold bearing assays from $8 to $72.  On the west shore
of Lower Arrow Lake lie the White Elephant No. 2,
West Shore, and Saint Man; Clalzl&_

n s been said to show the importance of this
ne\If' t?l?ngx‘xgh aéountry and to ask for it that recognition
which its residence requires i1 the creation of it as a
mining division of jtself. As it s at present but a sub-
division, reporting its records weekly to the office for
the Slocan at New Denver, the greatest confusion has
often occurred, and leads to duplication and omission.

Nakusp should be made the seat of a record office
from, say, Arrow Head, t0 the boundary of the Nelson
division. ‘The creation of this office would occasion no
extra expense to the gOVernment and afford consider-
able benefit to those €Ngaged in mining on Arrow
Lakes.

properties.
showing very good ore.

The Lardeau Division of West Kootenay.

Most of the minilg properties in this division are
situated on Fish Creek andits tributaries, and on one of
the latter (Poole Ql'eek) the very first—the Black Beaf’
and Kangaroo—discovered in the division, were recorded..
on July 19th, 1892, BY T. Downing and B. Ramey. _Ip
the same year, but later, three other claims knpwn as the
Gladstone Group Were located on the saniestreaim by 1:
Livingstone, B. Ramey. and W. B. PGO‘-"‘.‘f,ﬁE, exiug-
ton group on the creek of thiat name, was also located
in 1892 by E. Crockett, T. Livingstone and J. Robertson.

The principal finds located in 1893 were the Sable
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Creek claims, situated on Sable Creek, a tributary of
Fish Creek, and were found by three coléred men named
Alex. Clark, Jackson Radcliff, and D. Washington.
Eight claims are now staked on this lead. Also in 1893
were filed the notices of the ‘well known claims *‘Silver
Bow,’" and ‘‘'Seattle,’’ situated on Lexington Creek and
located by A. E. Kincard and T. Mitchell; ‘‘Trapper
and Hunter "’ claims situated on Pool Creek, located by
Bros. and Paterson ; the ‘‘Black Bear,”’ Fish Creek, by
L. Arthur: and the famous Glengarry group on Boyd
Creek by J. McDonald, (Lardeau Jack.) Seven claims
are now staked on Glengarry lead.

_ In 1894, owing to the low and unsettled price of silver
and the extremely high water and severe storms in the
month of June, very little prospecting was done in the
division. Bridges having been washed away and trails
filled with fallen timber, theclaimholders were unable to
getto their claims to do assessment work and permission
was granted them by the Gold Commissioner to restake,
so that mining matters in this division, as had been said,
were practically at a standstill in 1894.

The year 1895 has seen a more active state of opera-
tions begun, and the numbers of claims recorded that
year were 33, some of which have good surface show-
ings and will, no doubt, be heard from next vear. De-
velopment, however, is backward in the division, con-
sequent upon the absence of proper roads and trails,
which are sadly needed, as the assessments of 1895
showed some of the claims to be number one properties.

The Gladstone, Hunter and Black Bear groups on
Poole Creek all show good bodies of ore (galena), and
when further developed, will no doubt become better.
The Lexington group, though rather low grade, has one
of the largest surface showings in the country and is par-
ticularly easy of access. With a wagon road up Fish
Creek, this group would be a very large producer.
Again, the Glengarry group is pronounced by ali who
have seen it. to be one of the best prospects in West
Kootenay. The assessment work on this group shows
the lode to average two feet of solid ore of very high
grade, but unfortunately, as in the other cases t.here s
no road or trail to the mine, else it would ’ere this have
been a *‘shipper’’ or producer.

Two claims of the Sable Creek group, now owned by
the Kootenay Gold, Silver and Copper Mmmg Company
show some épleudid ore, the richness of which may be
told by noting the results of three recent assays.

Assay No. GoLp. SH.VER. Corprg,
oz. dwts. rs. oz. ., e
No. 1. o 12 g.h 59 14-16 Did not try,
S 1 7. 19 94 1-16 15-4.
3 i 6. 10. 65 5-9 18,

Other claims on this ledge have good showings and
will be worked extensively in the spring of 1896.

The Silver Bow group are showing up some very high
class ore, recent assays going over 1,000 ounces to the
ton, while ore taken from the Black Bear, on Fish Creek,
goes 760 ounces to the ton,

_The most recent “finds" (discoveries) in the Lardeau
division are the Enterprise group, situated about five
miles from‘ Lardeau, and some fine iron ore carryin
gold, on Fish Creek. The Mammoth and some other
claims situated on Upper Arrow J,ake are other good
prospects latgl}’ l9cated.

In conclusion, it may be said that prospects for the
year 1896 are most encouraging, and if the Government
will only appropriate sonie money to be used in building
roads, and some of the claims secared by men with cap-
ital, the Lardeau mining division will come to the front
2= one of the richest divisions of West Kootenay.

B. K. A'rxms,

Province of British ‘Columbia.

Minister of Mines.—Hon. Col. James Baker.
Provincial Mineralogist.—W. A. Carlyvle.
Public Assayer.—H. Carmichael.

Gold Commissioners. .

For tbe Province.—W. S. Gore.

Alberni.—Thos. Fletcher. Alberni.

Cariboo.--Jolin Bowren, Richfield.

Cassiar District.- -James Porter, Laketon, Cassiar.
Lillooet District.—Frederick Soues, Clinton.

East Kootenay District.—]. F. Armstrong, Donald.
West Kootenay District.—N. Fitzstubbs, Nelson.
West Kootenay District.—J. D. Graham, Revelstoke.

Yale District. — Chas. Lambly, Osovoos; G. C. Tun-‘,”“'
Kamloops. ’ .
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DISTRICT. ’ OFP{J

NANAIMO. —M. BIay ... o oo oo oo e Na?”‘d

NEW WESTMINSTER.—C. Warwick ... ...New Westmlﬂ"@

EAST KOOTENAY.—J. Stirret ... ... ... .. s fdeh

FoC. Lang . .. o i - s e e e Go oft

G. Goldie ............ Winder®%

C. M. Edwards ... ... ... Fort Steﬂl’

M. Phillips . ... .. .. Tobacco Pl‘:,gc

WEST KOOTENAY.—]. D. Graham.. . ..Revels‘”u

Corry Minhennick ... . ... Lafdvc;

A.Sproat .. ... ... ... New Densﬁ‘

JOMO KEEN .ot oo oot i i e i e e K;séi

W. J. Goepel ... e Neu‘

J. Kirkup oo o e e Rosslft"’

J. Co RyKert oo i e Ryke e

T. Taylor ... ... Trout L“é

R.J. Scott..... ... I""-Ci"ew‘m

CARIBOO.—W. Stephenson .............. ... Quest® e
VALE—W. Dodd ... ... ... ys

L. Norris ... ... Veﬂ’o”
C.A.R. Lambly. ... . ... Oso
W. McMyn ... .. e e e Rock Cré
H. Hunter...... ... ... ... ... ... ... Granite C"ee"g
LiLLooEr.—C. A. Phair ... Lillo%
CasstaR.—FEzra Evans ... ... ... Manson Creek Om!

e

British Columbia Min.ng Papers.

S i
/nland Sentinel.—Kamloops, B. C.; weekly; 7 col., 8 pﬂgetcz
publishes Friday. Circulates in Cariboo, Lillooet, Yale, Ko‘:ey
nay ; also 1n Victoria, Vancouver, and New Westminster cit
Subscription, §2 per year. Also Semi-weekly. eb
The Golden Eva.—Golden, B. C.; published by the G_ol ‘o
Era Publishing Co. Covers the entire East Kootenay Dist™"
Subscription price. $2 per annum. . o
The Prospector.—Rossland, B. C.; published by W. D. pPré-,
Covers West Kootenay generally. Subscription price, [ A
annum. i
The Ledge.—New Denver, B.C.; published by R. T. Lowe'%
Covers the Slocan District, and circulates generally in
Kootenay. Subscription p.rice, $2 per annum. gf"
7he Claim.—Kaslo, B. C.; published every Saturday bY f"r.v
T. Lowry. Circulates generally in Kaslo-Slocan count”
Subscription price. $2 per year. o
B. C. Mining Journal.—Ashcroft, B. C.; published Satufd:x
by Messrs. Reynolds & Sroufe. Circulation covers Cariboo 27x
Lillooet. Subscription price, $2 per year. w
The Advance.—Midway, B.C.; published Mondays, by NO ¢
& Co. Covers Osoyoos and South Yale. Subscription pric®
per year. ge
The Miner.—Nelson, B. C.; published Saturdays, by,tor(
Miner Publishing CO.. Charles St. Barbe, managing edi®

. Four pages, 6 cols. Covers the entire West Kootenay Distr¥

Subscription price, 2 per year. -
7he News.—Vernon, B. C.; published Thursdays by N¢ p
Publishing Co.. J. A. McKelvie. editor. Covers Okansg®
Subscription price, $2 per annum. o
Rossland Miner.—Rossland, B. C.; published on Satu{d“‘%,;
J. R. Reavis, editor. Covers Trail Creek district. Subscrigt’;
price, $2 per year. . i o
The Record.—Rossland, B. C.; published Saturdays, by, *
C. Smith. Covers Trail Creek district. Subscription pric® 5

per year. Z
ke Prospector —Fort Steele, B. C.; published every T"“gf
day by Pratt' & Northey. Covers West Kootenay. Price, k8
per veas. : : ' ) '
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"lﬁx : o
’ NG. CENTRES IN BRITISH COLUMBIA

—e AN Doremr

HOW To reERCH THEM.

i

st;‘w’t‘rn:' ALBERNI.

i : L . . :

ge With a%:?llihont commuuication with Victoria and by
no. ;

hy' U clo
8 'y Sor N . . s
te;:m'xer wit‘}’:d\'-’;tl‘o(:;y miles from Alberni; communication
&, ' CARIBOO.
As ar&try' C
hc'oft- ile. Two hundred and eighty-five miles from

' 8§
Axy op,apart;;ge from Ashcroft. See stage lines.
",'.';IB "=~ Twenty miles from Ashcroft; stage from
£ Bay, __
.{shcllkto,gr' Stage from Ashcroft.

Q;ft& “~Thirty two miles from Ashecroft station; stage from
ang o ¢ Geo, . '
fron, A’:g"-“-\'earest post office, Quesnelle, where stage to
A“{“forsmyshcroft changes.
Lot o ane2rest post office, 150-Mile House; stage from
fr“l;xac‘ Lq £Nge at 150-Mile House.
7 As 1erof, @che.—One hundred miles from Ashcroft; stage
d"”"oet.\t and Barkerville.
Le-“’ith sta eekly stage from Clinton, where connection is
‘lag Chtni . BE for Asheroft.
B

“la

n
en o .4 Cre’ek.—Betweeu Quesnelle and Barkerville, by
e
% .

8"; -‘-"u::g?d Mile House.—Stage from Ashcroft.
Ashc".‘”"”t '_c.d and Fifty Mile House.—Stage from Ashcroft.
ity : sta *Two humired and twenty-five miles from
%‘esnelle J}e from Ashcroft.

dq ¢, ['Orks.— Stage and pack trail from Ashecroft
S[o,‘ Yeek, gy 4 p n Ashcroft.
'fauf,'”LC*ee " age from Ashcroft.

! a -—From Barkerville, twelve miles. :

1 ie-“Stage from Ashcroft. changing at Soda Creek.

'/.h'ams ger‘“‘stage to Barkerville or Stanley, thence rail.
: reek.—From Barkerville, seven wifes.

CASSIAR.
Mcge,-c‘reek'\
,,.a"‘e Creek
Crp,, V. Coar, CENTRES.
4
Vagg iyt Pass.— . : ‘
_00 Y rom Victoria, all rail, 73 miles. Steamer from
Wel(;.h.\
il g bingy \
f'Gm 6:”0';;1‘roml\’ictoria, all rail, 83 miles. Steamer and
ver.
‘ionc"';lb’r‘ -'k- . FEAST KOOTENAY.
00k ___ . . )
Fby teay, Nearest railway station, Golden. Communica-

to w‘?i"mom ér from Golden to Windermere, thence by stage.
Inq DPrings—Nearest railway station, Golden. Steamer

&Ry
'Jenn?;l St 'ere, thence by stage.

e
ele~‘8teamer and road from Golden. Steamer from
i

Uy pOMana, G N.R.R
razt ' CANJIGL K . . .
gt‘ggl_ena\h F""’}’-,—Steamer from Golden. ‘Stage in winter.
i

~N > ¢
ﬁ'o n Wint::res»t railway station, Golden; thence by steamer.

4 M”y;;, }e:ao“ the main line C.P.R., 475 miles from Vancouver.

My g 67 —~From Fort Steele. 25 miles.
p"‘- : .dq'D’“"fft--—-Steamer and trail from from Golden, 35
loade"’y Cre k v o
k IM 7€€R.—Steamer from Golden to Fort Steele, thence by
N L L
Sleah' ndzi'r‘l‘-'rom Fort Steele. 20 miles, trail,
”'}.!er in gy tll.—One hundred and fifteen miles from Golden,
W dery,, S e, stage in winter.
’(%t‘ld HOr’e'~Steamer from Golden. Stage in winter.
huy rivx Creek.—From Fort Steele, two miles trail to
er,
N "“Wom, WEST KOOTENAY

asly, o Iwenty.eight miles from Nelson and twelve
vlnmb"i o&l Steamer comxﬁunication.

X ;;:lve,._ "yon.—A station on the C. P. R., 400 miles from
S Be N ;

(\b%_t. " D istrict.—PRifty umiiles from Revelstoke by trail

&rip,

00 N

“iuf"”l 3 eg;“‘ivrbteamer from Nakusp, ten miles. ,
N by PRerd.—Nearest pust office, Trail Creek; communi-

© TU.and steamer from Revelstoke.

fllecillewaet. — On the main line C. P. R., 407 miles from
Vancouver.
Kaslo City.—Thirty-five miles from Nelson; communication

by steamer. . L
Lardean City. -Forty miles from Revelstoke; communication

bv steamer.
* Lardo-Duncan.—Steamer from Kaslo to head of lake, thence

ivi ail 40 miles.
r“?’l\";;‘éus;—North-west terminus of Nakusp & Slocan Railway,
so miles from Revelstoke. Steamer communication from
Revelstoke tri-weekly. . )

Nelson.—Thirty miles from Robson; is the eastern terminus
of the Columbia & Kootenay Railway, and also on the Spokane
& Northern Railroad. Steamer from Revelstoke. '

New Denver. — Steamer from Revelstoke and rail from
Nakusp; all rail from Kaslo. Distant from Revelstoke. 78
miles , from Kaslo, 28 111ile§.

Pilot Bay.—Eighteen miles from Kaslo. ghence by steamer.

‘Revelstoke.~On-main line C.P.R., 379 miles from Vancouver.

‘Rossland.—Seven miles from Trail Creek by road or stage.

Sproatl's Landing. — One hundred and sixty miles from
Revelstoke, and one and a half miles from Robson.

Springer Creek and South Slocan Camps.—From New Denver

$ miles.
by ?;:;;?';X;ng)dy Creek—All rail from Kaslo, 29 miles.
Ste.amer and rail from Revelstoke via Nakusp and Three Forks.
Distant from Three Forks, four and a half miles. )
St. Mary's Country.—Steamer from Kaslo or Nelson to Davie

Townsite, thence trail.
Three Forks.—Steamer
rail ; from Kaslo, all rail.

& iles.
frotgll‘rl;;.}?kkzi)‘,;ilm;rg‘s“ Spokane to Northport, thence steamer.

d rail zia Nelson
rom Revelstoke, or steamer an Ison.
?)]i:st?::x;;‘:;xnfSpokane,‘ miles; from Revelstoke, 150 miles ;

iles.
fmnylrl,j-f}sz :,kgoC:t‘y __Steamer and stage from Revelstoke.

from Revelstoke to Nakusp, thence
Distant from Revelstoke, 82 miiles;

LILLOOET.
Bridge River, Cayoosh Creek, Fraser Kiver.

YALE.

—Nearest railway station on the S. ana O.

Boundary Creck. ng. thence by steamer to Penticton and on

R., Okanagan Landi
by stage to Midway.
Fairview Camp.— oy stage
i i 1enc ' . ; .
Lar}g;?,;;‘,t%gi’r:ic_gg;;er from Okanagan Landing to Penticton,
thence by stage.
idway. — Rail f]
steamer Penticton and on b
Okanagan Mission.—Ral
by stage, or by steamer from
theg‘;gylz&ligz.l to Okanagan Landing, steamer to Penticton,
1 th : . ' S
amktm;nc%?gez.ta—g-eflail to Okanagan Lauding, steamer to

Penticton, e by stage. .

Ya le.—Ig?c(}al? itzﬁ(e sytage from Spence Bridge and Kamloops,
50 miles. Lo .

Any of these points may be ,qa(_hed bykraﬂ from Spokane to
Marcus, and thence by stage, tWice 2 ‘Kf-ed .

Mail stage leaves penticton for Midway every Thyr sday
morning. ‘ D

Communication by boat from Okanagan

from Sicamous to Okanagan Landing,
; stage.

"l from Sicamous to Vernon, thence
Okanagan Landing to Kelowna,

Assayers.

Public Assayer.—H. C“m,icharelf Victoria.
W. Pellew Haryey, Vanceuver.

R. C. Campbeuf}ghnstbﬂy Vancouver.
Mahon & Twigg, Vancouver

5. F. Monckton, Vancouver.

Albert Strolberg, Ainsworth.'

Ed. A, Martin, Barkerville.
W. W. Gibbs, Boundary Cree ™y
W. V. Bowrow, Richfield, Cariboo.
Crowells & Wallinger, Fort Steele.
W.J. Thretheway. Kaslo. *

Harry A. Guess, Midway

Wn1F, McCulloch, Nelson-
Frank Dick, New Denver.

Howard West, New Denver.

A. H. Holdich, Revelstoke.

C. W, Cluett, Rossland.

Frank J, Davey, Rossland.

Chas. M. Wilson, Three Forks,
M. A. Bucke, Sandon.

F. H. Latimer, Vernon.

A. L. McKillop, Nelson. .
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P. 0. FOX 126.——

BEAUMONT BOGGS

FIRS INSURRNCE.
NOTARY PUBLIC FOR BRITISH COLUMBIA.

Secretary * North Saanich Coal Company, Limited.”

LIERD INSURRNCE,

MINING

COMWISBIONER FOR NOVA BOOTIA.

ORRESPONDE CE SOLICITED. ...

BROKER, FINANCIAL AGENT,RX ,
vxoi?/

PRIOR & CO.

E . G
R " (LIMITED LIABILITY)
IMPOITERS OF =i
Iron, Hardware, Agricultural
Machinery, and Vehicles

...of All Kinds...

SOLE AGENT FOR THE

PLANET, JR., FARM AND GARDEN
.. IMPLEMENTS

WAREHOUSES AT VICTORIA AND KAMLOOPS

Write for Special Catalogue and Prices.

R, P, RITHET & CO,

Wharf 8t., Victoria.

Wholesale~
«~_Merchants

SHIPPING AND INSURANCE
- = = AGENTS - - »

Proprictors of Victoria Wharf, Onter Harbor,
and Columbia Flouring Mill, Ender by.

ACENTS FOR

,oodyville Lands and Sawmill Co., Burrard Inlet.
Victoria Canning Co. of British Columbia.
Fmiee:-im"eh Skeena River. ana River's Inlet Can-

€8
Skeena River Packing Co., Skeena River.
Lowe Inlet Packing Co., Lowe Inlet.
G“".‘é Powder Co.—works. Cadboro’ Bay.
Pacific Coast Steamship Co., San Francisco-

Puget Sound Tugboat Co., Port Townsend.

Queen Insurance Co. of America—Fire.

English and American Marine Insurance Cos.

LLOYD'S AGENCY. HAWAIIAN CONSULATE.

| vowoma
NIGHOLLES & RENUOP

IRON, HARDWARE,

" MINING MACHINERY

Of all Kinds, Etc, - 4
6l YATES STREET, VICTORIA, B.C.

PIONEER

STEAM COFFEE MND SPIGE LS

STEMLER & EARLE.

ESTABLISHED 1875,

MANUFACT :RER3 OF —==—=mm

COFFEE,
\
7 ! :

SPICES,

COCOA,

CREAM TARTAR,
MUSTARD, AND
BAKING POWDER.

Pembroke St., between Government and Douglas Sts.,

VICTORIA, B. C.

P. 0. BOX 176. rRLEPHONE

WILSON & DIXON,

COMMISSION
ME RCHANﬁ

REPRESENTING

THE COPP BROTHERS CO., L7
Manufacturers of Stoves, Agricultural Im .‘fcg
o

Wood and Coal Furnaces, Hot Air Re| 5.
English Grates, Mohawk Chief Plowr"

Cultivators, Drag and Wheel Scrape™ -
Machines, and Rock Crushers ...~

" BROWN, BOGGS, & C""co,l'
Manufacturers of Tinners’, Canners’, aﬂd"‘g."
Makers’ Tools and Machines, Dies, PF¢

WRITE US FOR CATALOGUES:

LANGLEY & SO,

Me M

Wholesale

Druggists

—ESTABLISHED 1858.—

B R

VICTORIA, B. G.
M. R. SHITH & 00,

BISCUIT =~
MANUFACTURERS.

G°l“‘ Medal awarded at Royal
Agricultural Exhibition, 1895.

- VICTCRIA.
NICOLA MAIL STAGE

¢——LEAVES
Kamloops every Monday at 6:30 A.M.

- Spences Bridge ** Thursday *‘ 7:00 ** -

For all points in Nicola Valley both ways.
CLARK BROS., Proprietors.

Kamloops, B. C. .

: [ESTABLISHED 1890.]
B.G. FRUIT, CANNING & GOFFEE CD. L
VANCOUVER, )
‘ Manufacturers of and Wholesale Dralér? :#
Jams, Jellies, Marmalades, Spices. F8""
Extracts, Coffees, Sauces, Ketchup¥
Vinegar, Pickles, etc., etc.

*
Coffee Roasting and Grinding Mm:e?“'

latest improvement and patent

- ’ T
All Goods bearing the Company’$ :
Mark, the Sun, and marked Putt
are guaranteed in every way-

. P._O. BO* 47. g
R. E PALMER, BA., %

A M. CAN. 80C. C.E. P.L.S. |

GIVIL, HYDRAULIC, AND GONTRACTING

All clases of structures designed superinttiyl’
erected. Examinations, reports,and ei“”g‘
Mine development work reported or con""’ﬁj

Mineral claims surveyed in any part 0‘." i

Columbia. Agent for owners. Re!

ences furnished. ;
Orriczs: ROGER'S BLOOK HASTINGS Tt
UMANCOUVER,

GROCERY SUPPLI€SLL :
For Miners and Pro

At Lowest Possible Figures......... ......

—— s

" E.J. SAUNDERS &

<<+ VIOTORIA AND ALBERNI. -




