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all the deposits claimed on this side of the railroad.  On
the other is a mound about 15 fect high, and extending
100 feet perpendicular to and 70 along the track.  Both
of these are evidently of ore-bearing rock.  Beyond the
wound on the north side of the teack, across a marsh
about 100 feet wide, another small deposit was visible,
which the manager claimed eatended to the north-east
for miles, he knew not how many. They were making
no preparations to work these later deposits, and their
existence is disputed.  The manager says another com-
pany owns the section north of them, but beyond that
they owned a farge terntony,

There is one shaft sunk i the il on the south side of
the track to a depth of Go feet, and froia this they are
taking « nall quantities of ore, which 1s handled m hand
barrows,  ‘They have a small crusher of not over 75 tons
capacit{ per diem,  The furnace s of the Lnglish pat-
tern, the same as wed m the company’s works at
Swansea, England. It can reduce about 40 tons of ore
per diew, and has been w operation about three weeks,
Another sinmlar but larger furnace s talding,  The
works are not econotmcally planned for working on an
extensive scale,

Eight thomand tuns of ore have been nuned an the
last year and a half, since the nune was opened.  The ore
runs abont two per cent. of copper and nickel combimed,

The matte is 8 per cant. nickel and 4 per cent. copper.
‘The manager sakld he had orders to mine .40,000 tons
next year.

The place cannot be i any way considered as a com.
petitor ot the Canadian Copper Company.

CENERAL SUMMARY.

Canadian
Copper Co. Dominion. Vivian's,
Acres owned known "
tous. ..... .... 13,00 a%0 320
Additional clanmed. .. ... ... . 5,000 4,000
Amount of ore tiken . . .
from aune totict, 1 105,000 45,000 5,000
ily ing capa-
Daily crushing capa- } 1,200 400 150

cily, ore ...}
Daily furnace capa-\ . ' .
city, mattea ... ... J = 1 2
Estimate of tons of
ore above surface 20,000, " e 00
of ground  de- 650,000, .500,
posits aeen by us.
We visited the Fraser & Chalmers Company, and the
Gates Iron Works, in Chicago, where the vanous state-
ments concerning the capacty of the plant and embodied
in this report were veritied,
\ery respectfully,
Wi, M. Foraeg,
Commander LS. Nazwy.
B. 1. BucRINGHAY,
Lientenant U, S. Nazy,
S —

240,000

Examination of Mineral Properties.*®

W Pror BN Mosnorn,

The mining engincer, when called upon to exanune a
mineral j raperty, shanld be prepared 1o answer the bl
lowmg questions, or ther quaalent ¢

1. W5t pay 1o sood ket deposat ?

2. Jowe muchiapanal wnll be required to develope and
work tie properiy ¢

3 hat &5 the property soorth? Do you advier its
Prrchase at the prive asked

These questions invalve wore than v apparent at first
sight. It may sometimes happen that the deposit is sa
large and rich, or o small and poor. that the fisst and
most important of these questions ean be answered at
once.  In such cases, however, the services of the mining
engincer will hardly be required.

Ifitis at all doubtful whether the property is warkable
or not, we mast ascertaun the extent of the deposit, its
average thickness and the probability of its continuance.
We must determine the richness and punity of the mineral,
and other things having influence on it market value.
Finally st will be necesan to estimate the cost of nuning
and of prepanng the mineral for market, the cot of tran-
sportation and the probable selling price. Each of these
new gquestions will suggeest further hines of mvestigation,
For example, the cost of unnang will depend largzely on
the scale of operations, and this, in turn, on the extent of
the depost, the market tor the product, and many other
thicos,

he value of the pragenty depends on its eapaciny for
en oy prohts or divadends, to determine which demands
most careful and accurate estimates of eapital, working
costs aml prabable production, as well as the tune
required for the diffesent operations, as affecting the ques.
tion of interest.

Mauy, if 6ot me-t of these things, are usually guesed
at. Thevalue of the estimates aml conclusions m such
case depend an the guesser's atuhty and previous experi-
cnce in the particalar hind of wining in question, and on
his famiharity wuth the loml conditions affecting the
result.  Such guesses are often far from the truth, and the
consequences divstrous bath 1o the reputation of the
guessing expest and 1o those who ivest their money on
his recommendauions, .

The object of the present series of papers is to outline a
mcthod of procedure by which data can be oltained for

* Schiool of Mince Quarnterly.

careful estimates, and much of the wncertainty now attend-
ing the inception of mining enterprises removed,

1t rarely happens that questions involving the scale of
operations, the amount of capital required and the value
of the property can be answered definitely, or even guessed
at, until the nature and extent of the deposit have been
determined by exploratory workings, costeaning ditches,
drifts, bore-holes, prospecting shafts, ete.

Often large amounts of money have to be expended in
such preluninary work hefore the true character and value
of the deposit is known,  Sometimes, indeed, it is even
necessary to develope and work the depost on 2 small
scale before these questions can be definttely answered.

The examinations made by the mimng engincer will
then be of two kinds,

1. A preliminary examination of the undc\'cloch or
partly developed property to determine whether further
eaploratory work is warranted by the ** prospecets,” and if
this prove to be the case, to decide upon a systematic plan
of eaploration which will give the desired information as
to the nature and extent of the deposit.

2. A final and exhaunstive examination of the property
to obtain data to determine the best method of working,
the scale of aperations, the amount of capital required and
the probable earnings and consequent money value of the
property.

PRELIMINARY STUDIES,

Before undertaking the preliminary examination the
engineer should make himself familiar, as far as time and
opportunity permit, with similar deposits in the same
region and elsewhere.  The study of developed propertics,
their history and the conditions under which mining has
proved profitable, will he of great service,  In some
regions an ore yielding one or two dollars to the
ton can be worked with profit.  In other regions, under
different conditions, an ore yielding twenty dollars will
not pay eapenses,  In this study of similar deposits the
engineer should also note carelully the assocated rocks
aund characterirtic minerals, the mode of occurrence of the
useful minerals, and, in general, such features of the de-
posit as influence the value of the property and detennine
the mode of working,

In defauit of opportunity to examine similar deposits,
much informaton can be obtained from geolugical
repagts, state and governmental 3 from the reports made
by geolugists and engmeers on adjoining or sinilar pio-
perties 3 from the transactions of scientitic and engineer-
g socicties, and from articles and correspondence in the
technieal journals. Fually it is asswined that the engineer
i~ famhiar wath the Iterature of ore-deposits, and has had
practical experience in mining operations and in held
geology.  Nothing, of course, can make up for the lack
of this hnuwledge and eaperience.

PRELIMINARY EXAMINAFION OF THE PROVERTY.

In the preliminary examination of the property the fol-
lowing objects should be kept in view :

1. Endeavor to determme the geological character of
the deposit, as for example, whether it be aregular bed or
vern, ot ansolated mass or impregaation,

2. Detennine carefully the thickness and other dimen-
sons of the deposit where eaposed 3 its dip and strike,
the occurrence of folds, squeczes, faults and other irregue.
lanies, and the nature o the surrounding or overlying
tochs and sonls,

3- Nate the relations of the deposit o the surface
topography, and to the natural lines of drainage and of
transportation.

4. Determine the relations evisting between different
exposures of mineral on the property, and whether they
are on the same or represent difiezent deposits ; also the
relations between the deposit and exposed rock-forma.
tons.

TOPOGRAPHICAL SURVEY.

Asa basis for this work a topographical map of the
property is indispensable. It is only necessary to enumer-
ate some of the possible uses of such a map to make this
evident s

1. The relations of the mineral deposits to the property
lines can be seen s and steps taken, if necesary, to secure
or control adjomng properties before the work of explora-
tion and developiment s begun,

2. The relation of the ditterent outerops and develop-
ments, and whether they represent one deposit or several,
can be determined @ sometames at a glance,

3. The arca of the portion of the property underlaid by
the depostt can be mieasured, and the avaable areas of
mmeral at certam depths and within certain boundaries
determuned,

4 U the geologieal structure be complicated, all tie
known data ean be brought together on the map and see-
tiems. and advantageously studied.

5. The prolable outcrop ine can be deteratined and
traced on the nnp as 2 guide to works of eaploration and
development.

6. 1f necesary, the underground contonrs of the deposit
can be determuned approvimately s and the  probable
depth of a i, or the length of a tnnel, to reach the
deposat can then be measured on the map.

7. Roads, butddings, and all surface works, and in
general all vhie works of evploration and development can
be much better located and planned with the atd of an
accurate map than s possible without such assistance,

SURVEYIMNG FIELD-WORR.,

When the property is small, or the problems simple, a
<heteh map will serve every purpose. This may be based
on an autline plot from the description in the title papers.

When time and the importance of the work permit, a
careful topographical survey should be made. ~ All out.
crops of the deposit, and of overlying and underlying
10cks, should he plottedion this mapin their true positions,
Frovs the measurements »f dip and strike and level it wild
be possible to construct geological cross-sections tnd to
determine the probable lines of outcrop as a guide 1o
further exploration.  Finally, the costeaning ditch s,
prospecting shafts, and other expluratory workings should
be plotted from ume 1o time on this map and on the see.
tions, that the full import of the new developments may
be studied as the work goes on.

When the property is covered with timber and under.
brush the topographical survey may be made by tie
reclangular system. \When the country is open, howe.r,
other wore rapid and ¢conomical plans of work should he
adopted.  The expert topographer will not contine him-
self to any one system of work, but will in every case adajpt
s method to the conditions by which he finds himsdf
surrovaded,

If the rectanguiar method be adopted the base shoull
be run along the tine of the principal developments,  Fram
tlns base laterals will be run, 200, 300, or 500 feet apan,
and prolonged as far on cither side of the base as may Le
necessary,  These laterals should be joined at thar
extremities by tie-lines paralled 10 the base line 10 cheek
the accuracy of the work. “lhe lines will be run with
range-poles, by the compass, or by the transit, and the
distances measured by pacing, chaining, telemeter, or st
tape, according to the importance of the work and the de-
gree of accuracy required.  To facilitate plotting the
stations on these lines should be located at uniform
distances, 200, 300, or 500 feet :l{mn, and sub-stations
interpolated when necessary for details.  Finally, the
levels of all stations will be determined by barometer,
hand-level, water-level, or wyedevel, according to the
degree of accuracy desired.  If the barometer be used,
continuous readings should be taken at some reference
point to determine the fluctuations of the barometric
column during the day. A self-registering ancroid mey
be used for this purpose.

The contours should be skeiched in the fickd, and not
constructed in the office from the levels of the stations, as
is too often done. This is especially important in the
survey of mineral propeities, as the contiguration of the
surface often throws much light on the underground
structure.

When the country is free from underbrush the survey
may be made wih the trapsitand telemeter-rod. A senn's
of clused polygons will be run along roads, ridge lines,
and lines of nairal drainage.  From the main stations on
these traverse lnes sub-stations will be deccomined by
radiating sights and telemeter readings.  More distant
points may he located by intersecting cuts.  Veeticad
angles will be freely used for determming differences of
level

1f the comtry be open much time will be saved, and the
accuracy of the work increased by triangulation and by
the use of plane-table methods, In many cases the plane-
table itself may be used to advantage.

For apen country, also, surveying by photography, ® the
camera bemg used as an angle-measuring fnstrument, wall
doubtless find wcreasing application.  Not the least of
the advaniage of a photographic survey is the short time
required for the fickd work. The photographs also sup-
plant the aap, and reveal details of topography which
woulld otherwise be obscure,

GEOLOGICAL FIELD-WORK.

A careful and systematic gealogical examination of 11~
property will be made in conncetion with the iepographs-
cal survey. Al outcrops of mineral and of associated
rocks should he examined and located on the map in therr
trie position, clevanon, and extent.  The dip, strike, a1
thickness of rock exposed should be noted in each case,
that the data may be aceuratcly plotted on the scctions,

Search for outcrop should he made onsteep hillsides, on
the crests of hills and ridges, in the beds of streams, in the
roots of overturned trees, and in wells, cellars, quarries, -
road-cuttings, and other artificial excavations.

Even when the solid rock is not exposed the decom
posed rocks and soils way furmsh an wdication of the
character of the underlying rock.  This, of conrse, is nis
the case in alluvial valleys, nor in regions covered by
glacial deift.  Ebewhere the decomposed rock, ofien 20,
50, or even 100 feet thick, remains nearly 7 s, Some
times the vegetation, shruls, trees, cte., as characienstie
of certain soils, may furnish important clews 10 the naur.
of the underlying rocks and minerals. + :

Search should be made in the beds of streams and an
lullsides for ** float mineral ™ or **shoad stones,” and fis
fragments of rocks and minerals known to be associate 1 -
with, and chameteristic of, the deposit. By tracing stch
float up the stream, or up the hillside, the Quicrop may
sometimes be found, or at least approaimately docated.

The oulcrop of a metalliferous vein frequently manifess
itself as 2 line of rocks stained with oxide of iron, ofica
honcycombied and porous, the * gossan™ or efsen-hut, the
iron oxide of which results from the decomposition of the
pyrites, usually present as a constituent of such veins.

The bed of fire-clay under a coal-seam, being impens
ous to water, frequemly deteemines the horizon of nuier
ous springs wsuing from the hilludes.  As the coal and

s Photography Applicd to Surveying, Licut. 1, A, Reed.  Wiley
& Son, 1888, 4\{\0. :6-’4("7! Jltlllo«{r asd A (‘leu; /.':rc;umr_;}n? '
1L 5, Munroe, Trans. Am. Inst, of Mining Engincers, vol. xwii.

(in preve).

i See ““Indicative Plant< R. W, Raymond., Trans. A Inst.
Mining Engincers, vol. xv., p. G44.



