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ail the deposits claimted oit this side of thi railroad. On
tite (lhler is a inouind abouti 15 feet high, and e.uending
too feet perpendicular to and 70 along the track, lott
of these are evideitly of otc-bearing rock. ictyondi tue
mîoutnd oit tle nortli side of thte track, across a mîtarsh
about îoo feet vide, another smtuail depsosit wvas visible,
which the mitantager cla.ned extendetd to tie north-east
for miles, lie kinew not how iainy. They wvere mtaking
10 pîreparatitons tIo vork tIhese latter deposits, anid their

e.\istenre is tdispted. The itanager says atiother com.t-
liaity' owns thie section iorth of themli, but beyond thai
they ownei a large territory.

'lure is one shaft .stuik ;t the liiil oi the south side of
the trat.k to a dept h of 60 feet, and frot. this they are
takintg s ,all quantities of ore, n ich is handied m hand
barrows. They have a simalil crtshter of not Oser 75 tons
captacit' per dietm. The furniace is of the English pat.
tertn, thle samte as tseid li the comp-iny's works at
Swansea, Etiglanid. It cat retitice abot 40 tons of ore
per diemt, and lias been miî oiperation about thirce weeks.
Another sinnttiar iuet larger ftrnace its ltiding. 'ite
works are not econoinically planned for working ot ait
extensiive scale.

Eigit tiotsadil tots of tire hlave been ntned in tie
last year and a half, silice tt inne wlas opened. 'l'he are
rinns about two per cent, of copper and nickel combi eil.

'ite matte is S ier c.'tnt. nickel and 4 per cent. copper.
The manager said lie iad orders to mine .1o,ooo tons
next >'ear.

The place catinot be t any w'ay considered as a con-
p'etitor ut the C.atadian Copper t. otmpany.
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\Ve visited tie Frascer & Cialhniers Company, and tte
Gates irîn \Work-., tu Chicagu, wire te various 'tate
ments concenmg ti' capacii) of the plant and ebil died
in titis relt were scrilted.

\ery respectfuIily,
Wu't. 31. l<'i.e'.ER,

IB. Il. ist;cRti.nas,
Lientrant U. S. .

Examination of Mineral Properties.*

liy r'x» Il. '.. \ti sm e.:
The miiunsg egîner, m lhen caille t upon to' exaninne a

minerai r'pert s, shuldt eupreared io ansit:r ite -
lowmiug utetnluu, or tieir iuaient

r . I'rd/ il paj to ; k 'ta.".,et •
a. lir,•nmbrapt:1d be ,jit1t /! n

work Mhe pr., ri' e
3 lha! s Ihe Do ,ty ,rthlb i u-, a.i:»i' its

puit; ase al tihe tria c a krd,'
h'liese quisestis ih tt 'ni ian apparent at sirst

sight. Il tuay wtinnes hapupen that hie deposit is s
large and1 rici, or s? smiiall ani poor. chat llte tfist and
nstiportant of these ulit'stiois an e answer at
once. Ili such cases, howvcer, the services tif tite mining
cnginîeer will lardli' lye reuiredi.

If il is ai ail .oubIIftful whether the prperty is worabe
or not, we musît a,ccrtanit hie etent of tlhe- depi,.i, ils
average thickness and the probabilily of its continuiance.
'e iiiuert de ine te ricines.s and tinnty tf t le mineral,

and otier things tas ing influence nn its mîarket v-alie.
Finally ut will b -nee.try t est îinnate tie cost If mnmuîg
aditi preparing tite mmeuîcrail for market, tIhe cost of trani-
sportatnt aud lthe probable Nelling purice Each of ihee
new qiuiestins nli suggest furiter nes o.f ti'gatron.
For exattinple, ite cost of tintg n ili depend largelv on
te scale o perains, andic lits, in turn, in tlie eStetnt of

the d ieost,e market LI ethe proidu't. and mtany ,lî-r

'i lie vaie fC the iroipertyv deliti on its c'apuaci> f' r
cai tog l'eu uits on <lus uienduis. 1o deermîîîîîin lu hieb dentnhs
most careful aijl ,cu-trate e-stnitiates tuf capital, wurkmg
Costs ami p'r.bable proucihn, as seill as tihe armne
reqtiîrei for the hiff''eet <erations. as affecting the qu,.-
tion of interest.

anty', if nut m'-t .f tIhese thing,, are ustai>l' guîsseud
aI. Tlevah of the etiates ait.C cusi n~ m such
case tdpn i ihri t gu-in er 'a abhi) and liresrlii espri.
cnce in the iartwanilar kinil -.f nt.ititg uit tioe'n, and ion

his famihariy nmih te loal conditiun afferring tie
retu., Sulich ae.tre of!tn far from th' trtihi, andl lthe
coniseque'nces ii rrus t i,.t ti lte repîîutatio'n of lte
gucssm&ig exprit anti l e i ic is-ln ithmest lheir one,î' on
]lts recomitcndiations.

'l'ite oIject uf Ite present series of papers is in eill' a
inclthoi of Irocdcitre by whitch data cati be oltainuedi for

* School of .esncc Qarctly.

carefuil estimates, and Ituch of the iutcertainîty nîow attend.
ing lite inception of mining enterprises reimoved,

It rarely> iappens thait q uestions involving tue scale of
operations, the amtoutt of capital required aind tithe valie
of tlie property cani be answercud defititely, or even guessed
at, imtîtil the nature and extent of tie deposit lave becin
ietermined by)' exploratory workiings, costeaning ditches,

drifts, bore-holes, prospecting shafts, etc.
Often large amoutnts of money have to be expended in

such pireitmiinary work before lite true character ani vahte
of tue tIeposit is ktowii. Somtimes, indved, il is cveii
tecessary to develoie anîd work tie deposit on a smîtail

seale before these questions catn be delimttely answered.
The exainations made by the imiltig ..'ngineer will

titen bc of two kinis.
1. A preliminary examination of the undeveloped or

partl' developted property to determine whetier furtiher
eploraitory work is warranted by ite " prospects," and if
tilts prove O be tIhe case, to decide tuipou a systemttatic plan
of exploration which will give the desired iformation as
to the nature and extent of the deposit.

t. A final and exhaustive examnination of the property
to (%biain% data tu (Jetermnine the best miethodx of working,
the scaile of operations, the aiount of capital reqtired and

tite probable earnings and consequetvti money value of tue
property.

PRE.lMtNARY STUDIES.

liefore undertnaking ite ptrelittinary exaiatio lte
eligineer should take himiîiself famiiar, as far as timne and
olportunity permit, with similar deposits ini the samlie
regiotn anti elsewlere. Tlie stutidy of ldevlopedt propcrties,
t ieir history and rite conditions untier which itmining lias
proved profitable, will lie of great service. in somule
regions att ore yieiding one or two dollars to the
tot cant be workeid with profit. In other regions, under
tifieretit conditions, ai ore yieiding twenty dollars will

not pay expenîses. In this study of similar deposits ite
eigincer should aiso note careftilly the assoctated rocks
andti characteristic minerais, cite mode of occurrence of the
svfutl minerais, and, in general, sucit eatures of tihe tie.

posit as inltience the valuc of thte property and detenntîine
tue imde of working.

In uiefailt of opportuniîty to examine similar deposits,
tucl information catn bc obtainced frot geologie.il
relits, state and goverintentai; frott the repîorts nîtade
by> geoigtss and engimeers oit aijoining or similar jino.
pennes ; froil the transactions of scientific and enîgineer-
imtg soicities, and frott articles and correspoidence ii the
tecintteal journais. F'mîally et is assumtîel that tue engincer
1, fumlar n ili [hie iterature of ore.deposits, anid has hadl
practical expuerieice in iiiîing oiperationîs andt iii tield
geulogy. Noithimttg, of course, can sîake tilt for rite lack
of this hkitnow'edige am experience.

'REIlatt\1tY OANArloN OF l'IlE l'RO.ERTY.

It the preliiinry examination of tite property the foi'
lon ing objcts sIoldti be kept in view:

I. Enudeavor to dtieîrimmtite lite geological ciîaracter of
lthe depo4si, as for exaIpht, wietier it le a regutlar lied or

lviem, or ait isolated mas or imipregnation.
2. I)eterminîe careftlly' the tihickness and other dimtien-

sions of the depoîsit wiere exposed ; its dlip and strike,
itie occuîrrenîce if folis, sqeezes, faults antd niir irregui-

laritie-. and tCh natuere o % te surrouiiitnitig or overlyiiig
rcks anid "olis.

3.Noie the relations of the deposit to the surface
tooigraphiity, and tCo hlie naîtuirail fles of diratinage and of
trantspoîrtation.

4. D)etertminîe rite relation' existin g bctete different
exx-lIres î of mineral oit tit property, and wielter lthey
are n 't salm'e or re'rest.ui diffetent deposits also the
relations betwnt' t dpti le ani expiseti rock.fora
ttitns.

'lot'G R At'iuL CA1. SU R 'F-..

As a oasis fr tihis work a toupographical mait of lite
propertly i indispensable. %l is onlery to enotner-
ait sîmfe i lossibe tises of sich a map to mtuake tis
evideti :

t. Thte relations of the minerai depcIosits to tiot property
ines cau lie set and steps taken, ifgnecewary, No sectre

or control aidjoing oroperits t ifre te wîrk if explora-
tion ant devel'pmetnt t' iegun.

2. The relatin f tie different outcrops aind develop-
intsnli, aind w ietiier tiey rte-resetnt one dttosit or severai,
can ie Iettermiied: solielltimes at a glance.

3. 'l'te area îof tite ixrtion tif tie iroperty unîderlaid by
t dlit' i can lie asur'i, and tie available areas of
imeitri t at certain ielthts ai wîitiiiii certain bolituinies
deutermîî.nçîd.

4. If lthe ge ,gtb'aical sntructure be coipicated, al tie
inoun lata can be brough t toîgethter Ot tIlt la anl sec-
tîîns. and asantageusy stutliedt.

5. 'lt' probiiable ouîtcrîp fimie can lie deterintitedi atdt
tra"ed ti t mlit' aitp as a guide to works of exploration ani
îles elpmen't.

6. If nceesary, tlie underground contotrs of the depsit
c'ai lie de'terniiii apni maly; andI the rbabe
,epth io! a 'h îIt, tir tihe letigih of a tunnel, tot reaci the
dteipost catn tien lit eatu on ti iap.

7. iads, bltlings, amtîi al stirface works, and ini
generai ail tiIe works of epiloration %tati anddveliopiîet cati
lie much eliter iocaitel and pilanned ieit the aiti of ai
accurate mal litain us pssie ithotit sucit assistance.

SURVEYtNG( FIEl.D)-WORK.

When the property is smaill, or tite problemis simpe, a
sketch ma1 p'iil ser-e every puttrpo)se. This ina> lie based
on an outliic pîlot fromtu lthe dlcscriplion in tit itle papers.

When tite and the importance of tihe work permit, a
carefti topiographical survey should be mali . Ail oi.
cro s of tie deposit, and of overlyiing and uiderlying
.0c1-s, %lould be plotitedon this itap in ticir truc positionis.
Frot s te mteasutremîents f dip and si rike and level il % il
be possible to construct geological cross.sections anti to
determine tlie probable hues of outcrop as a guide Io
further exploration. Finally, ite costanmg ditcht,
prospecting siafts, and other exploratory woîrkinîgs shub
be plotted frot tite CO time on tits iaip an on the sec.

Cihos, tat tue fill im ,rt of the new d evelopmtents mllay
lbe stuidied as lthe wr -goes on.

Wien the property is covered with timber and uttier.
briusih tit topograpluical survey may be made by lthe
rectangtular systei. When the country is open, howe, r,
otier imtore rapid and economtical pIantis of wvork shouh le
adopted. The expert topograpier will not conhne in-
self to any one system of work, lent will in cvery case adapt
ils method to the conditions by which le hindis himnsMf
surroi.aded.

If the rectangulir nethod lie adlopted the base shoul
le rii along lte line of the principal ievelopntvtts. Frm
titis base laterais wvill bc ruin, 200, 3 00, or 500 fect aparn,
and prolonged as far on either side of the base as miay be
necessary. Tiese laterais shotuld be joined at thtr
exremtiies by tie.]ines paralle C0 lite base line Io chek
the accuracy of rite work. 'lie lines will lie rnte With
range-poles, by lite co,npass, or by thre transit, and tt
distances measured by pacing, chainmng, teleneter, or stil
tape, according to the imuportanceof the work and tie de.
grec of accuracy reqtired. To facilitate plotting the
statiotns on tiese lnes should be located at unifoinul
dstantces, 200, 300, or 500 reet apart, and suI.statiozt,
interpolatdi when necessary for details. Finally, tie
le'els of ail stations will be deterttinetd b>y barotmcter,
hand-ievei, water.ievei, or wye.ievei, according tO the
degrce of accuracy desired. If the baromtteter be used,
contintuous readiigs sioutld be takcn at sote reference
point to determiinte the fluctuations of lite barometne
colu1 during tite day. A self-registering aneroid nîqy
be îtsed for this putrpose.

'lite contours siouild bc sketceed ini the field, aind nt
constrtucted in thre offfice frot the levels of the statiotns, as
is too often donc. This is especially important ini hlie
survey of minerai propeities, as the conligurationl of the
surface often throws iucl liglht on the underground
structure.

Wlen the country is free fron underbrush the surv<y
muay lie made wtit the transit andtleeter-rod. A seri
of closed polygonîs wdtil be rus along roads, ridge lint-,
and ines of natural drainage. Front rte main stations il
thece traverse hues sub-stations wll lie deiîtti lýy
radiating sigits and teleneter readings. Mtore distant
points mlîay lie locatei by intersecting cuts. Verticd
angies wîdi le freely usetd for deterining ilifTerences tf
1eveli.

If the coulntry be open mtci tinte will ie saveCd, and rite
accuracy of the work inicreasetd ly- trianîgulation and l'y
the lise of plane.table iethois. In iany cases the planx-
taite iseif nay le uîsed to advantag

'or ojpen cotîttîry, also, sCrieying y photograph,* utc
camllera nemIg tse<t as ain atglemieasuring Instrument, m dii
dubtlItess findt icreasitng application. iNot the leasi t
the atvantiage o! a piotographic survey is tite short tilme
recttîretd for lthe ti(cid work. The photograplhs also su-
plant the emap, anti reveal details of topograpiy whit b
w% oul otherw% Ise bie Obscure.

A careftil and systenaitic geological examinatioi of il
property n ill lie matde itn connection witih rte rcpograpihe-
cal survey. Ail outcrops of intierai and of associattI
rocks hould beîî i examitineti and locatcd on the map in ihevr
trle poshiion, Clevation, ndtî exient. 'lie dfip, sîrike, m..l
thickness of rock exxosedi siihould lie ioted in each ca.,
Chat the data may be acctraitely' plotted on lite sections.

Search for outcrop shouldi lie made ont steep iilisiies, in
the crests (If hiii atnd ridges, in lthe beds of streams, i tle
roots of overturnec tirees, aid in %tells, celiars, quarrie.,
roat-cittings, and other artificial excavations.

Event whent lthe soid rock is not exposeui the udecon>t
poseCd rocks antd soifs mtay furnist aitn indication of tie
character of lthe tiuderiying rock. This, of cotrse, is ni
tlie case' ins alluvial nays, nor ins regionis coeret 1,
glacial drift. Ehewhere ite decomtîposet rock, often 20,
50, or even 100 feit thick, reimtains ncarly in rtu. Soet
ltimes lthe vegetation, sirubs, trees, etc., as ciarartcrtac
o! certain sois, mtay furnisht important c es Co ie Iamîr
of the underlying rocks aind iiiinerais.†'

Search should be m'aie in Ithe beds of streans and m»i
hitlsides for ' iloat minerai " or " shoad stones," aind f. r
fragments of rocks anti minerais known to îbe associat .1
uit, anîd characteristic of, rite depo.sit. il)y tracintg stucih
loat uip tite streant, or up the hiliside, the uttcrop m11ay

soietimnes ibe foundti, or at leasi approximately locat.
'rite outcrop of a mîctalliferous vein friettely manifess

itself as a fine of rocks stainled with oxide or iront, often
ioncycombe)cl and ptorouîs, lte " 'ssan " or erien.hui, tiw
iron oide of hicih restits frot tie decomposition of ite
pyrits, usuaiilly preseit as a constituent of sutci veins.

The bcd] of fire-clay imier a ctal-sem, being imoperu r
oit% Io wvater, freqiuernilt erminesthe ihorizon of utoumer
ails springs tssuing from lthe hiltîdes. As the coal and
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