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aulic Atr Cayoosh Creek 1s a river which debouches into the Fraser about
ne\( one mile below the village of Lillooet. The valley through which it
H’,‘:;”f(/ flows 1s a narrow gorge between very rugged and steep mountains,
o affording magnificent scenery, many of the bluffs rising sheer to a height
L 1 of eight hundred feet. These crags expose fine sections of the forma-

tion composing the rocks of the district.

The creek can be travelled for the first eight miles by a good
3 .. 34 waggon road, which is to be extended in the spring, and beyond that
there i1s a good trail for a long distance up the creek. All along the
luction. 32 bed cf the stream, wherever the current was not too strong, placers have
Istics. . . — . .
iy aodl been worked. The most important of these lie below the canon, at
which point bed-rock was reached. The auriferous character of the
1d Pro- stream was not known until 1886. In the following four years
$160,000 were extracted. It is not, however, with a description of
| placer mines that I propose to occupy your time, but with some notes
e Mise on gold-bearing lodes.

ings Co,,

(Claims have been taken up for a distance of about twenty miles

ayments ' from the mouth of the creek. The nearest claim to Lillooet which I
side atd o have examined is the * Talisman ” about five miles up the river. Little
EXIALL A work has been done at that point, but several quartz veins are exposed
..... .. 278 in the face of the bluffs. The enclosing rock is quartz schist. The
{f{"'."‘.‘_ o direction of these veins is nearly E. and W. and their dip vertical. They
arks on | are chiefly notable for the fact that they carry a considerable percentage
:,f,"}fiff,i of galena, pointing to the possibility of a belt of lead-bearing rocks

....... 30 existing here.
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Proceeding further up the creek we come to the Ample property,
which was worked by the Lillooet, Fraser River and Cariboo Co., Ltd.
T'he principal development work done was to sink an incline shaft on a
vein dipping to the west. This vein is partly composed of quartz, but
contains also a great deal of slate carrying iron pyrites. In the end of
a drift carried from this incline some good sections of anticlinal veins
may be seen. In the great cliff which rises above the mouth of the
shatt the outcrops of numerous other veins are visihle. These works
are at an altitude of 2,700 feet above the water Jefore passing to a
description of other properties, I may make some general remarks on

the formation to bhe seen in the gorge.

In the sections visible in the cliffs numerous anticlinals inay be
seen, accompanied by their corresponding synclinals. The first anti
clinal axis 1s that of the Ample, the second that of the * Bonanza,” and
others occur on the “ Alphabelle,” “ Golden Eagle” and * Golden
Stripe.” There are perhaps two others—One between the “ Ample”
and ‘‘ Bonanza,” and another west of the *‘ Excelsior.” They might
perhaps be viewed as subordinate depressions and elevations in the
crown of one great anticlinal. A fine section of the third and fourth
may be seen in the face of the bluff, which rises 1,000 feet from the
water on the *‘* Ruby,” “Surprise” and ‘ Alphabelle ” claims® The
general direction of these anticlinal axes appears to be S.S.E. and
N.N.W. In the “ Bonanza” group on the south side of the creek con-
siderable work has been done by the Lillooet Gold Fields Company.
The principal development was to run a tunnel 4oo0 feet along the apex
of one of the anticlinals on a body of slate and quartz carrying a little
pyrites. This yields a little gold by assay. Its width is four feet. The
incline shaft has been sunk on the east dip, which was filled with water
at the time of my visit. The lode here dips 35 degrees to the east. A
little below the mouth of the drift, which is 3oc¢ feet above the mouth
of the stream, several small quartz veins occur, which carry some gold.
There is another lode outcropping above the drift, which has a width of
eight feet. This outcrop shows the east dip and also the apex of the

saddle, The country rock at this point is all plumbaginous slate. Above

'

Badger! |
B
I
L

w hat

-

onarch
J

Mo
/7

orn °,HJ

!

|
ff’—l“\/

//

L C

wood ncky

L
'
|

_Cacelsor



m t.ttv QOO&QM.. -l

property,

0., Ltd.

(“32ded s wopuol ‘I Sunensniq

D' "PISIJ 1P00[[V] ‘¥231D) s004r) 1o suonedo’] Suruiy

g Jo ;o907 uvedde cuy @

|

 — — e e e —

TEYL ™) w.u&'ucnﬁ IR (T )

))

rst anti
(Golden

th of the
Y - \\‘()rk‘;
\m[)l(f

LHL’H on

Lpsadoasd
Riyy WIawedde cuwiay ¢

Sy poom T KJeps|

s In the
| fourth

5 _......1},_
' I

o
c
<
&

L URL ] YOS

ooy’ Jo syBiay
P U SegeoUy seogv ougy f

« little

v
(4

1€ apex

g I ST UaEen T it Gapion

¥397) STOAV) Jo pIgT PR




1aded S HOPUONW I\ H:.,...,_.:f:u,:

o

NS I200[[V] H9a1)) SOOAE)) UO SHOREDOT Sutuly

7 Jo iovF uvadde twag {piadasd oo Jo 1oy
Qiy) wivvadde cwiag ¢ P Ul SIYOUD JeOFV CUPL [

W397) §70AF) Jo pIg A

A v roode; 70 Jak

Y2JPuoy 1§ £ cnou._qu Y] Doc "o, »F _ UIpot) | HLIC UIpon) JOIS| IV

|

.uom 12131810 1300MIY .

NI3YT) SOOAVT) NO SNOILVIOT] ININIL ,
e f:...:f. /\

ffr .I\.\ /\ wi cow\




i

[oles

these works tl

other lodes.

A little fu
works of the *
water. A got
bluff into whic
to the cast, an
tace, T'he qua
Above the qu
O dwts. gold p«
through the qu
the writer's opi
distributed in «

large quantity «

['here has
company, so th
and has served
a goat, which fe
Climbing over
ledge, and brou
as it contained
gold. "T'his occ
carried into the

above this drift

The vein
" Alphabelle,” w
thick. Althoug
which appears in
two lodes resemt
where one woul
lode. It outcro
average width of a
lodes may be see
another synclinal



Notes on the Gold-bearing Lodes of Cayoosh Creek, B.C. 3

these works there has been a good deal of development work done on

other lodes.

A little further west and north of the * Bonanza” are situated the
works of the *“ Golden Cache” mine on a lode 1,300 feet above the
water., A good section of the formation is given on the face of the
bluff into which the level has been driven. The vein dips one in five
to the east, and has been stripped for a length of 4co feet along the
face, T'he¢ quartz 1s about twenty feet thick at the mouth of the tunnel.
Above the quartz 1s a wide seam of slate, which is reported to carry
6 dwts. gold per ton. Free gold may be seen plentifully sprinkled
through the quartz, but the value of the maternal is difficult to guage in
the writer's opinion without a mill test, as coarse gold is too irregularly
distributed in quartz to test by assay without very careful sampling of a

i

large quantity of the ore. It 1s proposed to build a mill on the property.

I'here has been a great deal of speculation in the shares of this
company, so that its name is well known. Its discovery was accidental
and has served to invest it with a halo of romance. A half-breed shot
a goat, which fell over a precipice on what i1s now the * Golden Eagle.”
Climbing over to recover his spoil, he found it lying on a projecting
ledge, and brought away with him some rocks, which he had broken off,
as it contained shining specks. These were afterwards discovered to be
gold. This occurred in May, 1896. Since that period a drift has been
carried into the lode to a distance of seventy feet. A short distance

above this drift the lode begins to dip to the west.

T'he vein reappears on the ‘““ Golden Stripe” and also on the
" Alphabelle,” which lies to the east ; in which latter claim it is 15 feet
thick. Although it 1s claimed by some that it is the same vein as that
which appears in the * Excelsior ” claim ; this is not a certainty, but the
two lodes resemble one another, and that on the ‘ Excelsior” occurs
where one would expect to find the continuation of the more famous
lode. It outcrops on this claim for a length of 600 feet and has an
average width of about six feet. On the west side of this claim some small
lodes may be seen dipping to the east, which shows the existence of
another synclinal at this point. Beyond this claim appears a dyke of

s —— i | ———
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eruptive rock which appears to run parallel to the anticlinal axes, and
slate with quartz lodes in it occurs beyond this, but the writer has at
present no knowledge of the rocks on the stream above this point.

Notes on
So little has yet been done on this stream except in placer mining
that it is too early to boast of its treasures, but as far as one can see
there is good cause for believing that the lodes of Cayoosh Creek will
make its name famous among mining camps, for it 1s not merely By A

in the richness of one or two bonanzas that we have to put our trust,

= ‘ | . | In view o
but the proved auriferous territory is at least ten miles wide, and the o

| | | . low grade gold
number of lodes underlying one another is very great ; their regularity 5 .

| - | o | | | line may not c
is also a point in their favor. The thickness of the enclosing rocks is, ! ¢
an outline of s

so far as we know at present, 3,coo feet at least. It 1s probable that as | .
: son Mine at Is

the lodes are developed we shall find that the paystreaks have some T _
_ . _ 1€ Write
common dip ; and perhaps that the apices of the saddles are the richest |
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mining
an see in Nova Scotia.
2k will
merely : By MRr. C. F. ANDREWS, CoUNTRY HARBOUR, N.S.
trust,
In view of the interest which at present 1s being awakened in the
nd the ‘ | ' | | |
taris low grade gold ores of Nova Scotia, some personal observations in this
ularity | . o | | .
ke | line may not come amiss ; the purpose ol this paper 1s, therefore, to give
icks 18 . , . . | |
’ an outline of some personal experiences while manager of the Richard
that as - ; - - . P
son Mine at Isaac’s Harbor, in the Province of Nova Scotia.
' some - | | |
. ['he writer does not for a moment claim that all the methods
richest . : . _— -
adopted during this experience have been at all times as satisfactory as
sent a - ' -
. he could have wished. Circumstances often compel us, when we can
Is the

not obtain that which we would desire, to ace ept that which of things

obtainable. comes the nearest to meeting our wishes.

The Richardson belt 1s composed of slate and quartz, between
regular walls of whin. It 1s located in what 1s known as Stormont Gold
District as the Gold Brook Anti-chinal (also called the Upper Seal Har
bor Anti-clinal) the course of which 1s N. 62" W.and S. 62° E. : and
along which auriferous belts, lodes and drift have beer. discovered for a

distance of three miles.

The Richardson belt was first discovered and worked on its south
dip, where the average width was 1114 feet In working west the belt
narrowed down considerably. Eastward the belt turned in a northerly
direction increased in width to 18 feet and lay very flat, the dip changing
from south to east ; continuing, it swung around and ran westwardly,

assuming a north dip and growing smaller again than on the turn.

The mill for crushing this ore is located about three hundred vards

from the mine on the shore of a lake, from which the water supply 1s

obtained. The ore is conveyed from the mine in cars running over
steel rails, laid the greater part of the distance on trestle work. These
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cars are hauled by means of a steel cable, the power being taken from
the mill. The total expense for haulage averages about three cents per

ton, including renewals of cars, ropes, wheels, axles, &c.

When first started the mill was furnished with but fifteen stamps ;
a few months later the number was increased to twenty, and later to
forty.

The following extracts from a report to the directors in June 1894
may be of interest, it being remembered that the mill then consisted of

twenty stamps with hand breaking and feeding :

‘“ At the mine three shafts have been sunk. The west shaft i1s not
more than 3o feet deep and was put down mainly to test the length of
the belt, which 1s here about seven feet wide.

“The middle shaft 1s down 100 feet, width of belt here from eight
to fourteen feet. Tunnels and stopes are driven west from here 72 feet
or to a point within eighteen feet of the west shaft.”

The labor expenses here for drilling and blasting amounted to 26
cents per ton. The cost of dynamite per ton of ore sent to mill was 314

cents.

“T'unnels and stopes are also driven east from here to connect with
the east shaft, which 1s 108 feet deep. The southerly dip of the middle
shaft 1s about 52" trom the horizontal, that of the east shaft about 42°.
East of the east shaft a tunnel has been driven on the belt 8¢ feet, the
belt at this point having a width of 1714 feet. Here a bend of 70 to
the northward takes place in the course of the belt. A tunnel has been
driven here on the belt for a distance of 85 feet, the dip being 23" in an
easterly direction, the width 18 feet.”

The total cost for mining, transporting to mill, and milling at this
time was $2.90 per ton, including an allowance for total depreciation in
value of plant in five years, and for taxes, insurance and all charges.

“The belt for the most part 1s composed of one large lode on the
back-wall side varying in width from one to four feet, and a varying
number of smaller lodes intermixed with slate. At places nearly the
entire belt 1s quartz, and gold 1s sometimes found in thc soft slate be-
tween the lodes. Not enough black or waste rock can be obtained

below to load the scaffolds ; and the walls have to be supported by leav.
ing in blocks or pillars of ore.”

It may be stated here that the underhand method of stoping was

employed. In an attempt to use the overhand method it was found that
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Mining of Low Grade Gold Ore in Nova Scotia.
the slate between the veins of quartz was not firm and solid enough to
hold the quartz in place overhead, and, consequently, large masses of
rock were falling, making it dangerous to the miners beneath. 1 am of
the opinion that at greater depth the slate becomes more firm and solid,

and overhand stoping may be resorted to.

At this time hoisting was done from the east and middle shafts by
a single cylinder engine, geared to a single friction-drum. The gear was
so located that the rope could be shifted from one shaft to the other as
O Hls]ﬂll rw|niru|. \\'lt't‘“i.‘ll‘rn 'S Were ll\('(f }u"lu\\ g_l'trllr\(l dd d Neans

of transporting the ore to the shaft ; and the ore was then hoisted in

tubs to the surface, where it was washed, the waste rock thrown out.
and the good ore shovelled into cars to be hauled to the mill.

Since then the belt has been followed farther west on the south

dip ; the east shaft, now the pump shaft sunk to a depth of 200 feet, and
the belt driven and stoped on around the turn and followed west on the

north dip. At the time of writing the belt produces more waste slate

than 1n 1894.

T'he present plant consists of a hoisting, pumping and breaking
gear, located on the apex of the semi-cone formed by the turn of the
belt. Two shafts are worked from here, one on the south dip and one

on the north. The bottoms of these shafts are about 2zo feet

llllilr[, as
measured on the belt around the turn; and as they are sunk this distance
1s of course increasing. At the surface they are 48 feet apart and con-
verging towards each other. At a height of twenty-six feet above the
surface the skip-tracks from each meet above the same deck head ; and
self dumping skips empty their loads beside the same rock-breaker. The
“sump” at the deck-head into which the skips dump their loads is lined
on the bottom with open-sand cast iron plates 78 inch thick, laid in 5%
inch of cement. The ore i1s here thoroughly washed, the waste rock
thrown into trolleys and run out on the dumps, and the good ore shov-
elled into a hopper which drops it between the jaws of a g x 15" Blake

breaker, from which it falls into a bin. Cars are run under the bins

where the ore 1s allowed to fall into them. They are then run out on the
main track and hauled by the wire cable to the mill, where they are

dumped into a bin of 500 tons capacity. Thence the ore runs through

A S
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shoots into the automatic feeders supplying the mortars. Copper plates
are used inside these mortars. The surface dimensions of the outside
plates are 12 ft. 6 1n. x 4 ft. After passing over the outside plates and
through mercury traps, the sand 1s discarded ; no attempt being made at

concentration.

In the mine every attention has been paid to working the rock to
the greatest advantage. On account of the dip to the seams in the belt,
it has been found that two drills working toward the west accomplish as
much as three drills working towards the cast. The works below are
now supplied with a regular system of tracks over which the ore 1s con-
veyed in trolleys to the electric-highted loading stages at the shafts. The
south shaft, being the main shaft, 1s supphed with two skip tracks, one
for the east and one for the west ore. The pump way is between the
skip tracks and a little below them, or nearer the foot wall ; thus being
out of the way when ore 1s being loaded 1nto the skips or timber being
unloaded from them. The ladder-way 1s a compartment by itself cribbed
up under the foot-wall cribbing, where 1t passes through the surface
material, thus being out of the way of anything which could fall or injure
a man. The slope of the shaft 1s so flat that no ladder 1s required to
get at the pump. The north shaft has a skip-way 1n the east end and a
ladder way in the west end. The stopes were started from the east side
of the south shaft and carried round to the north shaft - this rock being
hoisted from the south shaft. The stopes are then continued west be-
yond the north shaft and the ore hoisted from the north shaft. Thus
while ore has been hoisted from both shafts, the sinking and expenses
connected therewith have been confined to one shaft. The number of
hand.drills employed here to produce 2000 tons of crushing ore per
month has never exceeded nine—two men to a drill. The surface
plant at the mine consists of a 60 h.p. tubular boiler set in brick, and
a 50 h.p. compound engine set on concrete foundation. Floors of
engine and boiler rooms are of concrete. The hoisting machine is a
double drum one, built especially by the ]Jenckes Machine Co., and
laid on a concrete foundation The drums are side by side and of the
usual cone-friction type; but instead of being driven by two small

cylinders attached to it, its driving shaft i1s driven by belt and pulley

--#—f
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Mining of Low Grade Gold Ore in Nova Scotia.

from the compound engine ; the same engine serving to drive the
pumping gear and the rock breaker. The experience here has been
that it is far more economical to drive everything from one compound
engine than from a number of smaller ones, particularly where all
machines are working continually day and night. "The engineer fires
his own boiler, and no extra attendance is required for the hoisting
machines. Thus, the deckman when not engaged in bringing up or
lowering skips, can wash and assort ores.

The water from the mine pump i1s discharged into a tank under a
hatch in the peak of the roof. A hose from this serves for washing
quartz or for fire purposes. The building is heated by exhaust steam
from the engine, and like the mill, forge, workshop, stables, office,
manager's house, etc., is lighted by electricity.

At the mill the plant consists of forty 850 lb. stamps, two return
tubular boilers, one 16 x 42 Corliss engine, one Worthington duplex
steam pump, 3% inch suction and 3" discharge, one Northey pump of the
same description, a dynamo for lighting purposes and the hauling gear for
bringing the ore from the mine. The forty stamps are arranged in a
row, and the ore bin extends the full length of the batteries.

The ore cars enter the building at right angles to the ore bin, are

turned on a table and run along the top of the bin to be dumped where

ever the ore may be most required. One mortar

I1s reserved for test

purposes, the bin in front of it having a partition to keep the test ore

separate from the regular ore.

The stamps drop go times per minute, and the mortars are arranged

for very fine crushing. At times the gold is so fine as to be indiscern-
ible to the naked eye. An instance of this was when 4,000 tons of ore

were milled in which not a colour of gold was seen, but which, when
cleaned up, gave a fair profit.

With this plant up to the time when my connection with the mine

ceased, the total cost for mining and milling, including all charges, was
$1.65 per ton

At the mill but one engineer was employed on each twelve hour

shift, it being also his duty to attend to the dynamo and lights. It
may be interesting to know that the electric light plant installed here

9
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When
there is power to spare, as was the case here, and a large number of

paid for itself in one year in the saving of kerosene oil alone.

lights required, it cannot be too highly recommended, particularly
around the plates of a mill.

The Richardson belt is very heavily mineralized ; and there is

great cause for regret that only the free gold 1s saved. The results of

a careful and elaborate series of tests of the tailings from this mine

made by Mr. F. H., Mason, are symewhat surprising to many who do
N.S. But

facts speak loudly for themselves, and, much as we would like to haye

not consider the auriferous ores of worth concentration.
all of our ore free milling, this desire does not alter the refractory
nature of some of it.

According to these fests made when the ore being crushed was of
an unusually low grade, the average loss was 1 dwt. 18 gr. per ton. A
sample of tailings from which all the concentrates were not extracted
gave 1.3

L

of concentrates, which had an assay value of 1 0z. 10 dwt.
1 gr. per ton and still left a value of 1 dwt. per ton in the tailings.
Another saninle of tailings gave 6.3/ of sandy concentrates, having
an assay value of 1 oz. 1 dwt. 13 gr. of

neither sample was free gold or amalgam detected.

per ton concentrates. In
The majority of
the arsenical iron pyrites is contained in the slate; some samples of
this slate assay very high. A chance sample gave the surprising result
of 28 oz. 8 dwt. of gold to the ton of concentrates and yielded 307/ of
iIts total weight in concentrates. T'wo more assays of this slate gave
concentrates valued respectively at 4 oz. 2 dwt. 8 grs. and 5 oz. 6 dwt.
12 grs. per standard ton of concentrates. As this slate contains so little
free gold but a small portion of it is crushed.”

An analysis of clear concentrates taken from the sluices of the mill

gave the following composition :—-

--------------------------------

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

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

| — —

*Near the surface the slate is soft and partly decomposed, In this condition it
yields considerable free gold when milled. As the depth increases the slate becomes
harder, increasing perceptibly in bulk and in the quantity and gnality of its concen-
trates. Below a depth of about 100 feet it contains so little free gold that it is
unprofitable as a free milling ore.
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Mining of Low Grade Gold Ore in Nova Scotia.

APOCNIC. cccvsvevers sunse 42°25
Copper...... trace
EIRNOIIRR « > o s v a5 s sAB 02 E S B S e -
o &
Mercury..ovcviiin ittt e, nil

An assay of these concentrates gave gold 2 oz. 14 dwt. 21 gr. per ton. A

chlorination test of these concentrates obtained an extraction of 977 of

gold contained.

Being myself present when Mr. Mason made a great many of his
tests and assays, and knowing the care that was taken with them, I can-
not help feeling that it would be of general interest to those interested
in gold mining in Nova Scotia to quote from Mr. Mason’s report as
follows : —

‘“It will be seen that you are losing a considerable amount of re-
fractory gold 1n your tailings, you are dumping a considerable quantity
of auriferous slate and leaving a further and larger quantity in the mine,
and finally you have a large tailing dump, parts of which would pay

handsomely for working over, 1 am satisfied that the gold you are

losing in your tailings is practically all in the form of concentrates. In
churning up an ore (often heavily charged with mispickel) in the battery,
you must of necessity at times flour a certain quantity of mercury ;
added to this, owing to the quantity of slate you are finally crushing,
you have a very slimy tailings, consequently the floured mercury has
little chance of re-settling, and small quantities are at times found to be
carried away with your tailings. * * *

“With a view to saving the refractory gold, I would strongly
advise you to put in Frue vanners, use a coarse mesh screen, and cut down

discharge to one half what it is at present. I would also increase

the stamping capacity by increasing the number of drops from ninety,
at which you are now running your mill, to one hundred drops a
minute. In advising you to to do this I wish to bring the following
advantages you will gain to your notice : —

1. You will be able to crush the whole belt for, *“ your slate cer-
tainly contains refractory gold, and at times free milling gold. Your
mine superintendant told me that he estimated that not more than one
third of the rock broken underground was milled, so at the present
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time you are paying for breaking rock 66°/_ of which you have not in
the past milled, nor would I advise you to mill it unless you put in
concentrators, and crush it only coarsely for it is highly refractory, and
If crushed finely it will flour mercury, and in that way probably carry
away more gold than it would contribute to the amalgam in the battery
or on the plates.”

2. **You will decrease your mining expenses by more than one
half ; the only extra expense will be in hauling part of the slate, and in
winding and hauling the remainder, while your output will be nearly
three times what it is at present.”

3. ‘I am of opinion that the slate will provide enough free gold to
pay for the milling, in which case the concentrates will be all clear
profit.”

4. ' You will dispense with the cost of picking the ore. [ esti-
mate that the cost of Frue vanners erected in Nova Scotia will be
about $150.00 per stamp. To get satisfactory concentration it will also
be necessary for you to put in mechanical sizers, (the cost of which s
small) and feed the coarse tailings on to one set of vanners and the
fine on to another set.”

‘“ Having obtained your concentrates, chlorination 1s undoubtedly
the method by which they should be treated. I'he cost of such treat-
ment in Nova Scotia will, T estimate, be about $4.00 per ton of con-
centrates. It will also be a matter for consideration whether the
arsenic will be worth saving for two reasons, firstly, for its value, which
1s doubtful, and secondly, to prevent its contaminating pasture lands
and consequently prevent claims against you for poisoning cattle.”

“T'he cost of an eight or ten ton chlorination plant erected in
Nova Scotia will be about $3,000, exclusive of building.”

Up to the present time this property has produced 43,000 tons
of ore, which goes to show that the mining of low grade ores in Nova
Scotia at a reasonable cost per ton, has got beyond the experimental
stages and is a reality. The handling of the refractory ores has yet to
be experimented with, and from the appearance of nearly all the ore I
have seen along the Gold Group anticlinal I am of opinion that
material for the experiment is not lacking.
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The Gold-Begaring Dgposits of the Eastern
Townships of Quebec.

By ROBERT CHALMERS, OF THE GEOLOGICAL SURVEY OF CANADA.

The area of the gold bearing region of the Eastern Townships of
(Quebec has been estimated at from 3,000 to 4,000 square miles.* It
extends from Massawipp} L.ake on‘the south-west to Etchemin River
on the north-east, and from the range of mountains nearest the St.
l.awrence River, constituting the north-east prolongation of the Green
Mountains into Canada, southward and eastward to the boundary ine
between the Province of Quebec and the United States. Only in cer-
tain parts ot this area, however, does the precious metal really occur.
Although fine particles of gold can be obtained in many places near the
mountain ranges and along most of the river valleys, there are consider-
able tracts in the basin of Cambro-Silurian rocks where it has not been
found.

The topographical and physical features of this region are well
known having been described by T.ogan and Hunt in the earlier re-
ports of the Geological Survey and by Ells in the later reports, ] and it
seems unnecessary here to refer to them were it not that they have
affected the distribution of the alluvial gold in some places. For the
sake of clearer explanation, therefor, the main physical and geologicay
outlines will be briefly recapitulated.

Commencing at the International boundary we bave first a
mountain range, constituting a natural divide, a portion of which con-
sists of pre Cambrian schists and granites, namely from Emberton to

Risborough, flanked by a belt of Cambrian slates. Next we find a

wide undulating plain underlain by Cambro-Silurian slates crossing the

*Report of Progress, Geol. Survey, Can. 1850—51 p. 6.

+ Geology of Canada, 1863 pp. 1-4. Ann. Report Geol. Survey, Can. Vol. 2,

1886, pp. 30-32.
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whole region at a south-west and north-east direction in which granite
mountains rise at intervals. U'o the north-west stretches a narrow
broken range of pre-Cambrian, also flanked by Cambrian slates in
places, known in the southern part as the Massawippi and Stoke Moun-
tains, farther east 1s the Dudswell and St. Francis Mountains. Between
this and the next range lies a narrow 1rregular band of Cambro-Silurian,
and next 1s the wide, broken range of pre-Cambrian schists and eruptive
rocks already referred to as the north-east extension ot the Green Moun-
tains into Canada. 'This borders the great plain of the St. Lawrence
valley.

The belts of pre-Cambrian and Cambrian rocks are the highest
while the Cambro-Silurian occupy, for the most part, basins between
these. I he great undulating plain or valley between the Stoke Moun-
tains and the boundary line is occupied by thick deposits of boulder.
clay and other superficial beds largely concealing the rocks from view.
This seems to have been a depression into which sediments from the
north-west and from the south have been carried from an early date in

geological history.

(OLD IN THE PRE-CAMBRIAN.

The schists, gneisses, slates, etc. of the pre-Cambrian age being
the oldest rocks here and the source of much of the material constituting
the later rocks, the question arises whether they are not also the
primary source of the gold of the region. And first it may be stated
that it was to this series that Sir W, E' Logan and Dr. T. Sterry Hunt
traced the gold of the Eastern Townships when the region was first
examined by them.* Gold has been found in a number of places in
these since the days of l.ogan and Hunt, and occurs at Massawippi
Lake, also near Capelton and Sherbrooke in small quantities associated
with copper ores; at Dudswell Mountain where a small quartz vein
shows visible gold in small grains, also in a sort of éonglomerate en-
closing this vein. At Leeds and St. Sylvester it is also found asso-
ciated with copper, likewise at Handkerchief settlement, etc. In all
these places the gold is clearly derived from pre-Cambrian or associated

*Geology of Canada, 1863, p. 5§19 and p. 739.
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rocks. Not only in the Mountains referred to does gold occur in this
series, but rocks of similar age and character along the International
boundry in Emberton, Chesham, Woburn, Clinton and eastward seem
to have furnished 1t to the alluviums of that district. The Little Ditton
River, along whose valley alluvial gold is found, takes its rise in or
near the pre-Cambrian schists of the boundary, quite close to Pros-
pect Hill, an intrusive mass of diorite. Across the boundary in
New Hampshire its occurrence in rocks of this series is also recorded.

In the pre-Cambrian the gold appears to be associated with quartz
and sulphides, chiefly iron and copper pyrites, in veins; but at Duds-

well 1n a sort of conglomerate or arkose consisting chiefly of quartz

felspar and talc, carrying sulphides
(yOLD IN THE CAMBRIAN AND CAMBRO-SILURIAN Rocks.

Although the view has been generally held that the main sources
of the alluvial gold of the Chaudiere valley, Ditton, etc. were in the
Cambrian rocks they have not yet yielded gold in the matrix in work-
able quantities. T'races of gold in quartz veins have been found in these
rocks in a considerable number of places, and milling work has been
attempted in at least two localities in the Chaudiere district, namely at
the Devil's Rapids and at Riviere du Loup, but the results, so far as |
could learn, have not been encouraging. At the first mentioned place
several veins containing quartz and sulphides occur which have, on
assay, yielded gold.* In the Gilbert River valley gold has also been
found In quartz veins  but as they are deeply buried beneath surface
deposits their exploration was very difficult, and but little development
work was attempted. At the falls of the Bras River a quartz vein
which showed sulphide minerals gave on assay in the laboratory of the
Geological Survey .117 of an ounce of gold to the ton.i “ White
garnetiferous rock near this place is also reported to contain visible
grains of gold.”** At Liniere, Rishorough and Marlow the occurrence

" The Mineral Resources of Quebec ; Annual Report Geol. Survey, Can. Vol.
[V. 1888-89 p. 75 K.

t Ibid. pp. 74-75 K.
+ Ibid. p. 76 K.
** Ibid. p. 76 K.
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of gold in quartz veins has been shown by assays, while a specimen
from a vein near Lake Megantic gave traces of gold to Dr. Hoffmann
of the Geological Survey.* [In addition to the foregoing a number of
instances might be cited, showing that specimens from other parts of
the area, assayed by reliable chemists and mineralogists, yielded the
precious metal and that it occurs widely distributed in the Cambrian
rocks as pointed out by Dr. Selwyn and Dr. Ells in official reports, 1
but as yet found only in very small quantities.

The amount of gold hitherto found in the matrix in these rocks
being so insignificant, the view i1s sometimes expressed that no workable
veins occur in the Eastern Townships. As, however, the alluviums
have proved rich in some localities where the Cambrian and Cambro
Silurian rocks prevail, as for example in Gilbert River valley, Millstream,
the lower part of River du Loup, Ditton, etc.,, and the source of this
alluvial gold i1s held to be local by every competent mining geologist
and miner who has examined the region, it follows that the rocks of the
districts mentioned must contain gold in some hitherto undiscovered
veins in greater quantities than have yet been met with. To account
for its apparent scarcity in these at the present day it has been supposed
that the upper and richer portions of the auriferous veins in the districts
referred to have been eroded and thus furnished the gold to the
alluviums from their destruction, while the lower and deeper parts of
these veins, now examined and prospected, were less auriferous. There
1s no doubt that a great thickness of the strata, probably amounting to
several hundred feet, has been denuded and swept away since the land
rose above the sea Iin Silurian or Devonian times ; but against this
hypothesis is the fact that in the southern or upper parl.uf this same
Cambrian belt where it is overlapped by Carabro-Silurian rocks and
consequently must have suffered less denudation, the veins carry no
more gold, nor indeed as much as below. We are, therefore, forced to
the conclusion, from this and other considerations, that the veins, or
those portions of them which contain the most gold in the districts

mentioned, have hitherto eluded discovery, being probably concealed

1I“J.lt]. l’). 7[ K. . ‘ .
"‘ RL‘])()I’[ ﬂf l’mgrcss, (,;L'”]”gl(‘&ll .‘\llf\t‘y, Can. 1370_71_
Sur. Can. 1886, p. §51-57 J.
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by the deposits of boulder-clay and other materials which cover large
portions of the surface to a great depth.

QUARTZ VEINS ; THEIR ProBasLE OriGIN, Erc,

['he quartz veins occurring in the Cambrian and Cambro-Silurian
rocks, and perhaps those also et with in the older pre-Cambrian
schists, exhibit differences and local characteristics which show that they

cannot all have been produced under the same conditions, nor at the

same geological period. The commonest of these consist mostly of

white vitreous quartz, often without sulphides, though sometimes
These, forming as they do, the hardest
rocks, are often seen above the regular surface, and are apparently the

prevailing kind in areas which have suffered least disturbance from in-

showing a selvage of pyrites.

trusive diorites, diabases, etc., though also met with where the latter

occur. So far as known these veins contain no gold, or if any, it is in

very minute quantities. ‘T'hey are probably the cidest quartz veins of

the region, though whether all were formed at the same period is

problematical. They have been extensively prospected on the

surface for the obvious reason that they occur everywhere in exposures.
Another set of quartz veins, of a less conspicuous character, found
In some parts of the often of a dull

whitish or brownish colour from the presence of iron or other minerals

Fastern Townships, are

with which they are charged in greater or less quantity. These are

more limited in their distribution being apparently confined to the areas

of metamorphic or intrusive rocks. It is in quartz veins of this kind

that gold has been found in small quantities ; but they are so seldom

seen that our knowledge of their character and distribution is very
limited. They seem, however, to be related in origin to the diorites.
and other intrusive rocks of certain parts of the region and to be of

later age than the quartz veins first referred to. But even these may

not all be of one age, that is, if dependent upon the intrusion ot the
igneous rocks ; for Ells has shown that rocks of this kind occurring

along the boundary line n'ust have been erupted at an earlier date than
those in the ranges nearer the St. Lawrence.*

e —— e —

* Annual Report Geol. Survey, Can. Vol. 11. 1886, p. 41 J.
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As having some bearing on the orngin of such auriferous quart;

veins as were met with we may refer to Ells’ reports and maps, well as
to reports and papers by Dr. Selwyn, showing the distribution of the
dioritic, diabasic and serpentine rocks of the Eastern Townships. On the
maps Dr. Ellis has depicted an irregular belt of these intrusives trace
able * from the Vermont boundary at LLake Memphremagog north-east
ward for over a hundred miles, crossing the Chaudiere River and ex
tending into the Townships of Cranbourne and Ware. * Z%us seem
to be the great mineral-bearing belt of the Eastern Townships. Within
it are to he found I?n' t]t']nlﬂt\ Of COPPLEr, Ol i‘h Omic Iron, Ol .l\ih.'\lw*w.
etc. and also the auriferous rocks so far as known, except those met
with near the New Hampshire boundary. Now as regards the occui
rence of gold in localities where these igneous rocks are found it may
be asked is this merely a coincidence, or is it probable that thes
dioritic diabases, etc. have produced faults and fissures in the rocks
into which gold in acid solutions has been brought up from below, as
held by many geologists ?  Dr. Ells regards the auriferous veins there
as related to the intrusives, more especially in the Chaudiere valley. &,
In Germany and the United States where investigations in regard to
the origin of gold ores are being prosecuted with much zeal and
ability similar views seem now to be revived. Von Kraatz in a recent
paper on ‘“The Formation of Gold Ore” says ““if we look around for
eruptive rocks in the famous gold districts we find that the principal
fields of California, Australia and South Africa are cut in all directions
by dykes of eruptive rocks of the diorite and diabase group. The inference
is not far to seek that gold was present in the silicious waters which accom-
panied the eruption of these as well as other deep seated or surface
flows, and that it was precipitated in the adjacent rocks by the agency of
sulphides which already existed there or were sublimed by the eruptions.”
And further, ‘‘it is certainly not by chance that rocks of the diorite
group occur in close relation with gold districts in regions far removed

from each other; and it is on the other hand altogether likely that it is

* Annual Report Geol. Survey, Can. Vol. i1, 1886 p. 39 .
+ Canadian Mining Review, January, 1896, p. 15.
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10
B this very class of rocks whose presence serves as the invariable associate
_,I?-' nd ratson d'etre of gum (,]L’]n()\il*.*

i In the Chaudiere district diorite bosses occur on both sides of the
B river, espec lally within the Cambrian area, from Beauce Junction to St.
B George. They are abundantly developed near St. Francis and the

Devil’s Rapids, also in the Gilbert River valley, many more occurring

B there than could be shown on the published Geological map of the
'fi e ot 4 miles to one inch. They were also observed in Famine
1 River valley. These eruptives seem to have produced marked changes |
in the physical features of the district and a dislocation in the channel ‘
‘_" of the Chaudiere River, from which the Devil’s Rapids originated.
“_ Just what relation the gold ores and the quartz veins bear to the erup-
',;t tive rocks, or whether they really have any, has not been determined in |
1; s locality, as exploration has been limited in this respect, except such

s was carried on by Mr. Wm. Lockwood and no pits or shafts were |
pen at the time of my examination. Mr, Lockwood worked out the |
(;eological structure of the Chaudicre Valley at the Devil’s Rapids in
g1

B considerable detail and traced several faults and a number of quartz
| veins there and to the north-west. He also informs me that while
carrying on underground work in the alluviums of Gilbert River, he
attempted the exploration of at least two of these auriferous quariz
veins, following them for some distance, but was unable to continue

' \\n[k,

T'he fact of alluvial gold being most abundant where these intrusive
diorites are most common here may or may not have the relation re
terred to by Von Kraatz ; we certainly require further evidence on this
point. There is a lack of knowledge concerning quartz veins in general,
and until the local structure of the gold-bearing districts is worked out
in detail and the veins followed for some distance in a horizontal
direction, as well as opened in some places vertically, nothing but
hypotheses can be offered regarding the mode of occurrence of the gold

in them, or any analogy drawn between them and the gold bearing
rocks of other countries. |

—

* American Geologist, August 1896. Translation by H, V. Winchell.
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The capital employed in developing and working these mines has also, |8
in the aggregate, been very large, and all the parties who have invested

cannot be charged with a desire simply to squander money. Neverthe |
less, the successful ones have been few, while the failures foot up i
pretty large total. Some of the causes for this condition of things are
not far to seek and are apparent to any one who will visit the district§
especially the Chaudiere valley, and enquire into gold mining matten ;/
for himself ; but it would be an invidious task for me to point them) " This a term applied

out. My object at present is to refer more particularly to the difficul g rotten rock” in the
urvey, sixteenth Annual
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B tics attending alluvial gold mining in the Eastern Townships, especially
w3 > ' Q - ' > ! | |

in the district last mentioned—difficulties due to the position in which

the superficial deposits now lie, to their peculiar character, and to the
| , |

2 irregular and sporadic n in whic o
were carried on F} | 'anner in which the gold has been distributed
B In them.

Juartz veins of
he direction of
\ to occur, and

There seems

1 Ditton areas, T8
B I'he general succession of the superficial deposits in the districts

g in which alluvial gold occurs may be thus succinctly stated in descend
R lno o . a ‘ ) :
B 'ng order: (1) Surface gravel and sand, often forming a thick, stratified
. ” ’ .
B deposit in rniver valleys, and containi ine
| ) & l . -y - A n y -» M .
ums of several B ’ taining hne g_;ld, (2) hOUldcr-("lay,

B including an interglacial deposit in s ok {2) Qerat:
ble to explora- B8 ~ posit 1n some places ; (3) Stratified clay and

sand 1n alternate beds y 6 g Ay .
ate beds, the *‘ pipe-clay ” of the miners and the “ quick

sands.”
Uf ._LIJILI

thn d 1”“41. T}
1ese two are not known to contain more than fine colours
(4) Stratihied gravel which in gold-bearing districts is usually

auriferous, often rusty or oxidized.

r less, with the B
1 simply by the

. ‘ | (5) Rotten rock in some places
(saprolities) ;* (6) rock surface, often containing gold in the seams and
crevices, In the Ditton and Dudswell gold districts the quirk;a‘nds

have n e e . sh r '
ve not yet been met with in any quantity, but the workings in these

rding the gold [l \ = & |
B |ces are, 5o far, only in the shullow beds. In the Chaudiere area
el t < ’

Bmhowever, they are developed | :
A . ) ed 1n great b sthe .
ed on in a hap B | g bulk and together with the over-

Sy ing boulder-clays -
B Y INE ys form one of the greates tacles successf
ats seem to be B greatest obstacles to successful and

rofitable gold mining in the deeper workings.

mber of minini §

o further outlay
s very likely t

ration of quart: &

f the Chaudiere

Into the history '
ry of the causes w duc . :
reported on the B8 hich produced these quicksands

ind the boulder-clay it is unnecessary to enter.

the region from B8 'he former belong to

ll . erts ] oT* " ‘ 3 .
ghe lertiary or preceding ages, and were deposited in a period of slack

y cannot have > | Brainace brc '
lirainage brought on either by differential changes of level in the land
’

tion and study.

' by a damming of the rivers by glacier-ice or both

mines has also, 8 Succeeding this

as the glacial period when ice covered the country and when the heav

®cds ot boulder-clay were laid down from 75 to 100 feet thick in somZ
places. 1\ shaft sunk on the west side of the Chaudiere, opposite
ersey Mills, is 77% feet deep, or nearly 60 feet below the pr;sent level
H}‘u: river, and the bottom of the boulder-clay was not reached. Thi
1aft shows that the old river bed in this vicinity is lower than the. ledgel:

— —

1 have invested §
ney. Neverthe :
lures foot up i
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to point them|

This a term applied by Dr. G, F. Becker, of the U.S. Geological Survey, to
S :

to the difficul '€ " rotten rock” in the gold fields of the Sc TN
urvey, sixteenth Annual Report, 1894-95, lf 28;.uthem Appalachians (U.5. Geol.
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over which the river now flows at the Devil’s Rapids. Another shaf
70 feet deep was sunk by Mr. W. P. Lockwood just above the Devil’s
Rapids. These shafts show the difficulties to be encountered in deep
alluvial mining, at least in the main Chaudiere Valley below the con.
fluence of the Du Loup.

The superficial deposits of the Eastern Township it thus appears
are differently constituted from those of other known alluvial gold
mining regions except it may be British Columbia. Below the boulder-
clay and quicksands the beds are practically the same there as in other
countries, but these usually mantle and conceal the alluviums and are

apparently greater hindrances to mining than even the lava beds of §

Australia or California. Either in shafting or drifting they constitute
the great drawback to'the exploitation of deep mines in Beauce County.
When to this is added the fact that the distribution of the gold in the

gravels beneath these is sporadic and that only in certain parts of the &8
district is it hkely to occur in sufficient quantities to be profitably

worked under the most advantageous condition, the precarious and
uncertain nature of alluvial gold mining there becomes apparent.

Gold mining in this region has hitherto consisted largely in the
exploitation and washing of the gravels in the shallower beds, and little
has been attempted in the deeper portions, or where the auriferous
deposits lie below the level of the present rivers, except in the Gilbert
River valley in which Mr. Wm. P. Lockwood informs me he mined
these deposits at a depth of 70 or 8o feet lower than the present stream
bed. The future development of alluvial mining seems, nevertheless,
to lie in the direction of working these deep-lying beds, especially in
the valley of the Chaudiere and the lower part of the main tributaries.
Though great local difficulties present themselves in attempting to
exploit these in the particular localities mentioned, yet they would seem
to offer an inviting and ample field for the exercise of the genius of the
mining engineer or practical miner. While the prevailing opinion in
regard to these deposits is that they are rich in gold, it is evident that
their auriferous character should be sufficiently tested before develop-
ment work is attempted. The great thickness of deposits to be pene:
trated by shafts or tunnels before the auriferous gravels can be reac
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has especially to be borne in mind. If these were known to be

equally rich, or to have the same value throughout, then openings might
I b Ay ' » ) L e BF =Y s y
he started in the most accessible and favourable locations at the sur-

face ; but these aurife ds :
erous beds do not seem to be all equally rich, and

h, &

some portions will likely be .
ome portions will likely be found not to contain gold in paying quan-

tities. 1T'he necessity of ex
I'he necessity of exploring and testing them before commencing

work 1s therefore evident. 'To effect this it would seems that boring

machines are absolutely necessary, especially in the Chaudiere and
Ditton districts,  With apphances of this kind the position (;f the
old river channels in which the alluvial gold is supposed to have been
concentrated, could be located at much less expense and in much less
time than by shafts or tunnels, the thickness, and probably to snn?‘:
extent, the paying character, of the auriferous beds beneath made
known, and the advantages or disadvantages with respect to drainage
ascertained before commencing actual mining operations. h

Preliminary exploration of this kind wou'd, moreover, secem
.

:‘) t)L l]CC '.'-‘1 / '€ - !
LSS’II) t() ]Pr(_)\t [hL L',()Id (1)n[Cnl ;lnd Hh')“l, l( {){)S’\lblc
- 4 ’

whether it will warrant the expenditure required to work the deep-

seated aurifer le Ome portions
erous deposits., Some portions of them, it is evident from

tl’w great expense attending their exploitation, will require to be very
rich in gold in order that they may be profitably mined, while in other
places there does not seem, as already stated, to be sufficient gold to
prove remunerative under the most favorable conditions for extracting

it. A thorough study of the deposits, and of the mode ot occurrence

of the gold in them, from actual observation, are desirable, and in this
- .

l 1 s ’ f » .) D "

nvestigation the experience of the old miners who have spent a large

OTLIC ir iy In 8 '
portion of their lives and in some cases considerable sums of money
_ Y,

might be utilized to good advantage,

Notwithstanding the difficulties and uncertainties of alluvial mining

et re | -

just referred to the writer considers the prospects not at all discouraging
[ . n ‘ 7’
and regards the region on the whole, as offering inducements to miners

and c ISts e |
d .(_al)llaIIStS equal, in some respects at least, to other gold minin
districts more favorably spoken of.

Knowledge and skill are, however,
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absolutely necessary to success, and these if acquired from a study ot

the peculiar local phenomena found in the region itself, will, 1 venture

to add, prove to be the most useful.

In this short paper little has been offered beyond a few facts and

inferences touching the questions brought forward, and I have, there-

fore, to apologize for its incomplete character. An official report 1s

now in course of preparation in which fuller details will be given.

DISCUSSION.

Mr. W. P. LOCKWOOD -

the gold fields of the Province of Quebec, including the Chaudiere

l.ong ago I came to the conclusion that

division, were less known than those of any other part of the Dominion.
1306-67,

I first visited the Beauce district in 1865. I returned in

when I had the pleasure of meeting Professor H. Y. Hind, fiom whom

I obtained most valuable information and assistance. He was making
We

pany’s house at the Devil’'s Rapids for many weeks. At

were at that com

that

a survey of the Delery Company's property,

time

about 150 miners were working on the Gilbert river, and were making

from $4 to $8 a day each. I considered that was a very satisfactory

showing, and it induced me to make further inquiries. The only appl-

ances used were the pan, rocker, long tom and some short sluices, and

I think it was very enterprising for these people with their small means

to make a tunnel 1800 feet long, which drained a large portion of the

ground and enabled the miners to sink close alongside their ; shafts and

pits, leaving dividing wall between the chains.

In a few years these miners took out from ten acres ot shallow
ground three quarters of a million of dollars in gold. Many nuggets
were found from 15 to 51% ounces each. ‘T'wenty-six feet was the

deepest ground reached in these shafts.

I found the whole of the people dissatisfied with the existing state
of affairs. The
owners of the land had no right to the precious metals ; yet both these

The owners of the mining rights were the Delery Co.

owners had to be arranged with before the miners could enter on the
ground and work for gold.
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Professor A. Michel says in his report of February 6th, 1866: “ It
seems then to be established that the rich deposit of the Gilbert River
has for its upper or northern limit lot 21 of the concession Delery,
heyond which point, so far as examined, the alluvions, although more
or less auriferous, are not workable. The irregularity in the distribution

of gold in the gravel is noticeable throughout the region, but appears
more marked on the Gilbert than elsewhere.”

Again at page 9 he says: ‘“The rich alluvions of the Gilbert, which
were worked in 1863 and 1864 with considerable success, are now con-

sidered to be exhausted.” Mr. Michel sunk a number of shafts 8 to 12

feet deep along the banks of the river for about a mile. He got colors

of gold in places, but no deposit of any value. In the face of this

teport and adverse public opinion, 1 bought mining rights on a piece
| : . g rg I

of ground roo0 x 200 feet. Some legal trouble arising, I gave it up to

Mr. Nash, and saw 16 our.ces of gold taken from the bottom of a four
foot shaft on this property.

After giving up this 200 feet, I bought from the Delery Co. a

piece of ground covering nine acres. It was laid out in miner’s claims

My first shaft was on claim 12. It was 69 feet deep
[ then ran a drift about 150 feet to cross what 1 thought might be the
“lead.”

100 X 50 feet.

My next shaft was &5 feet deep, and about 200 feet further

south. In my old mining diary under the date September, 1869, I find

the following entry: *“Wrote Mr. Robinson (M.E., London), fully

respecting tunneling into the hill on lot 75, first range N.E., some dis-
tance below the Grist Mill, and arranged to work up from that point by
‘bed rock flume,’ if possible.”

On the 25th September: “ Commenced sluicing from a new shaft,
and got one nugget weighing 5§ ozs., 6 dwts. 2 grs., and in all, the first
day, 12 ozs., 7 dwts., 4 grs. of good coarse gold.”

“ Found several pieces of a semi-fossilized tree in the sand at top
of drift laying on the gravel, which is 85 feet from the surface.”

Al this point 1 opened what is undoubtedly a true old river chan
nel with a current of water running through it and a bed of auriferous
gravel resting on the bed 1ock for a distance of more than six miles.
This is the first ancient river channel discovered in Canada, that holds
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auriferous gravel along its entire course, and I do not know that any
other rivers have been fairly explored and tested for gold in . this
province.

From 1869 to 1876, seven years, no one except myself carried on
any mining operations in the Chaudiere mining district. I alone was
mining. I employed from 75 to 150 men and acquired from the Delery
Co. sections 3, 4 and 7 about 16000 arpents of mining lands.

As soon as the mining became deep and pumps had to be used
many of the working miners left the district and most of those living in

the district worked for me many years.

The result of my explorations was highly satisfactory. 1 took
out from prospecting shafts on miners claims about 1400 o0z. and
people to whom 1 gave, a lease about 500 0z. of gold. 1 carried on
operations in various parts of the Seigniory and opened the old River
Channel on lots 13, 14, 15, Delery, and on lots 13, 12, 11, 10, 8, 7, St.
Charles Concession, with satisfactory results, exploring and working down
to the Chaudiere River; 3% miles. In mvreport of August, 1870, I stated :

“During the last five years I have observed closely all the work
done, and have not seen one intelligent attempt made to obtain a know-
ledge of the nature and origin of the rich alluvion deposits, and no
one except mysell has done anything to establish the fact, that the
Aluvions have their origin in the local reefs, or that we have a distinct
system of old river channels, at a considerably lower level than the
present ones, their gold bearing gravel in all cases being derived from
the local rocks. The average yield of gold from our prospecting shafts
Is $43,000 per acre ; cost of working $15.000.

In 1876 and 1877 some of my men who had worked in the various
shafts and knew the position of the lead and value of the gold deposit
at these places, took possession of our ground on lots r1 and 12 ; they
obtained licenses to work for gold from the Quebec Government, by
whose illegal action they were maintained in possession until December
1884, when the Courts declared our title good and valid, and the
attempt of the government to annul the letters patent of 1846 entirely
failed. The account of the gold extracted and taken from us will show
the monstrous injustice perpetrated and some portion of the enormous
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loss sustained, all my mining works plant and buildings were destroyed
and confidence in the enterprise has never been re-established.

[ have had mining Engineers from Nevada and California, South
America, Australia, England and New York to examine the property
and besides these I have consulted some of the best known mining
experts.

In this district hydraulic mining and tunneling for bed rock flume
are not practicable methods ; the upper gravel beds cannot be worked
to advantage, even with the modern hydraulic methods or steam shovel
dredgers and appliances. Except on the Gilbert scarcely anything has
been done to test the extent of the gold-bearing gravels, all the flats,
creeks, and gulches together with such streams as the des Plant, Mili,
Bras, Bolduc, Famine and dul.oup as well as the great valley of the
Chaudiere River, offer great inducements to practical men who have a
fair amount of capital. These old channels will be found near the surface
at their source and at least 150 feet deeper than the Chaudiere River
when they reach 1t.

The quartz reefs are undoubtedly auriferous, from many ot them
[ have taken fine gold by mechanical assay ; not one of these reefs has
been opened or examined except by sinking on the exposed outcrops,
these are extremely rare and one or two outcrops are the most that can
be seen if their course is followed for miles; these exposures are in-
variably in hard country rock and not more than ten or twenty feet
along the vein is seen at the surface ; details respecting most of them
are given in a full report I made for them government in 1886, It is
my intention to condense and revise this report shortly, as I have
accumulated many valuable facts relating to several of the quartz reefs.
Some of them I am quite sure will be worked to great advantage.
Although my undoubted property and gold has been most outrageously
confiscated and given to others, and I am forced out of the country, I
shall be glad if I can do anything towards developing the enormous
resources of the Chaudiere Gold Fields which since my last work on
Lot 13, concession Delery in 1893 are again lying dormant.

i e o TP
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Cory OF SWORN RETURNS OF GOLD EXTRACTED FROM THE PROPERTY

Certified 8th June, 1887,

OoF THE CANADA GoLD Co. FROM 1ST JULY 1880.
Oz. Dwr, Gas, 4
St. CHARLES, Lot 12 McArthur Bros............ 458 16 i
“ 11 La Santa Anna........... 29 10§ Y
“ 10, 11 Thos. Richards.........1625 13 2
DELERY, “ 12 Grenville M. Co. of Ontario. 41 7 10 i
“ 13 Clarence Gold Mining Co...1311 10 ¢ 8
St. CHARLES, “ 12 Geo. Sherrien & Co... 6o 7 14
DELERY, “ 13 Cameron, Gibson and King. 56 6 20 o
“ 13 McDonald, Powers & Potvin 17 10 tailings e
“ 14 Chas. Lionais & Co....... 27 6 20 b
“ 14 Beauce M. and Milling Co.. 324 1 2
“ 1§ John McRae............. 45 7 21 .
“ 16 East Branch Co ... 12 16 12
“ 16 Beresbhe& Co........... 3 19 15 e
““ 17 Chaudiere Mining Co ..... 17 10
“ 17, 18 Sands & Spalding. ...... 4 4 23
B 18 VictoriaCo............. 2 O 10
' 20 Jas, Reed...... 3 8 14
“ 12, 13 Miscerim Dion. .. 3 16  tailings
13 Hugh McGillis 4 11 10
“ 11 jean l.efebre. 1 4 12
“ 11 A. Walker 3 4 2 )
“ 12,13 E. Fenton. ... 3 7 tailings
DEvVIL'S RAPIDS
Lot L.Blanchet .............. 1
ST. CHARLES ** 11 Gilbert Tomlinson 118 o 3§
o § O [ 4 [ 114 14 11
“ 11, 12 St. Onge & Co. .. 1001 13 13
“ 11 Powers, Black & Co....... i 13 Otailings
DELERY “ 13 V.Coupal & Co........... 10 3 20
* 18 I. Gendreau.............. 22 14 1
1ST. RANGE John McNicholl.......... 4
- Billy Poulin & Co......... 8 o 6
ST. CHARLES *“ 12 Canada Gold Co.... ... ..3306 14 21
Gold dust. and nuggets bought _
by Lachance, Renaud and
Potvin ............00vvunn 284 5§
8912 14 15§
| $164.616.00

H. ]. J. DescHEsNEY, I. G. M. D.
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Gold Quartz Mining in Canada and

Victoria, Australia.
By Dr. A. R. SELwyN, CM.G., OTTAWA.

We have latterly heard and read so much about gold in Canada
and the marvellous richness of (Canadian gold mines, that I have
thought a few facts and comparisons respecting gold and gold mining
in Canada and Victoria might be welcome, and serve to dispel some
llusory 1deas on the subject. It i1s said that “ comparisons are odious,”
but then in these days of universal ““booming” truth to many persons who
have ‘“axes to grind” or schemes to work, 1s still more odious and
unpopular, but that is no reason for telling that most pernicious and
meanest of lies, half the truth.

You are all so familiar with the history of gold discovery and
development in Canada that it seems needless to do more than refer
to a few dates and documents respecting it. In Quebec its existence
was first made known by Lieut. Baddeley, R.E., in 1835—sixty years
ago. In chap. XVII,, pp. 518-20, and in chap. XXIL., pp. 739-40 of
the Geology of Canada, 1863, all that was known of its distribution and
development up to that date is to he found, and on pages 47 to go of
the Geological Survey Report 1863-6¢ are to be found the first records
of its development. Then as now extravagant figures and estimates
were indulged in.  About the same time, 1860, auriferous quartz veins
were discovered in Nova Scotia, and in 1865 there appear to have been
24,867 oz. raised : in 1866, 24,162 oz, : In 1867, 27,583 oz., or equal
t9 76,612 oz. in the three years. From 1869 to 1874 the average pro-
duction in Nova Scotia was 18,987 oz, The deepest mine is now only
about seven hnndred feet, and it seems to me strange that better results
have not been attained.

In 1871 I examined and reported on the Nova Scotia gold mines,
and I saw that the geological conditions there were almost precisely
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like those 1n Victona, where the deepest mine 1s now 3,000 feet, and it
strikes me as strange and not very creditable to the mining enterprise
of Nova Scotia that even now the average production and the depth to
to which the mines have been worked, has made so little progress. In
1858 I stated my opinion as regards the gold mines in Victoria (see
correspondence appended). 1 hold the same opinion with regard to
Nova Scotia, and 1 think work should be undertaken in order to see
whether that opinion 1s correct, and some deep shafts should be sunk
to test it. 'T'he veins in Nova Scotia are not as abundant as they are
in Victoria, but are quite as rich if not richer.,

In Victona the truth of my opinion has been proved by shafts
two thousand to three thousand feet deep now being worked

As regards alluvial mines also 1 think proper investigation should
be made. The lakes and lagoons in Nova Scotia represent and,—except
the absence of water,—are quite like the aunferous flats and gullys in
Victonia from which millions of ounces of gold have been extracted.

That no such deposits should exist in the depressions between the hills

in Nova Scotia seems incredible.

The first record of the discovery of gold in Ontario is in the
(Geological Report, 1866-69, pages 165-71. T'his was the well known
Richardson mine, and the first mine worked for gold in Ontario
Nothing was known about gold or its distribution in Western Ontario
till about the time of the building of the Dawson road and the
endeavors of the Geological Survey to trace out and define the various
belts of Huronian strata after having recognized their importance as the
mineral bearing series of Canada, and the further recognmtion that these
belts were not Laurentian but Huronian, and the same as the lower
copper bearing group of Sir Wm. Logan ; consequently that they would
probably be found to present the same mineral character.

Of the actual yield of gold from these belts in Ontario to date ]
have no record, but in the GGeological Survey Report, 1872-73, p. 107,
the *“ New Gold Field” of Shebandowan Lake is described. Prior to
1885 I find the names of six gold mines that were then working in the
Lake of the Woods and Rainy River district,

Manitoba Consolidated, Pine Portage, Canada Mining Company, Lake
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{ the Woods, Keewatin Mine and Argyle Mine. They were then
working, but now I find that not one of them appears in Mr. Bell’s
rable Index to Mining Companies in the Mining Manual for 1894,
there 1s no record of their history other than that above referred
['he result of the work done ou them would be interesting, especi-
? ‘lcn'in}nlllu‘t] by a correct debtor and creditor account, All
hese mines, | may say, were well examined and described in the
(yeological Survey Report, pages 5 to 20, in 1884.

»
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[t seems unlikely that the history of gold mining in Canada will

liffer from what it has been 1n other countrie s, and undet (ul'u,'s-,lmntl—

{7 € »11 el l1 { H!Hlll]lﬂl‘w.

In

British Columbia gold was first discovered in 1858, and as we
know has been more or less profitably worked ever since. ‘I'he total
production trom 1858 to 1894 has fluctuated from 70,000 0z, in 1858

3,013,503 0zs. In 1363, and down to 456,066 0z. in 1894, the total
t the thirty years being 3,614,089 oz.

3 T'hus the report shows in every

untry a steady, though gradual and fluctuating decline in yield
What the effect of the opening of new ground, better mechanical and
chemical methods and appliances may be, we have yet to learn, but it
s not likely that in the next thirty years an equal amount of gold
produce will ever again be recorded within the same area ; though the
advent and vigorous prosecution of vein mining in British Columbia

will have a potent influence in that direction.

In the last copy of the the MINING REVIEW | see a statement that

* It 1s out of place to attempt a comparison between the gold fields of

Ontario and those of any other province or country.,” Why, does not

appear, and I certainly cannot endorse the statement. It is only by
knowing and comparing with results elsewhere that we can gain a true
and accurate knowledge and appreciation of our own results and
possibilities. In any case, comparisons are always educationally useful,
if truthfully stated, carefully considered and intelligently applied. All
circumstances duly considered, I hold that Australasia is the richest

mineral country in the world, and especially so in regard to gold. I
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32 The Federated Canadian Mining Institute.

find the following record of produce for quinquennial periods from 1851

to 1893 :
(Ounces.
Australasia.......ooco0.. ceieeen.s 02,648,000
United States ................. vers 80,353,000

This probably includes Canada, but amply proves—area, popula-
tion and age considered—that Australasia is really the richest gold
country in the world, unless developments in Africa place it in the first
rank. You will see that Australasia has actually exceeded the whole of
America in the quantity of gold produced. The area of Australasia
is about the same as Canada ; the population is also about the same,
about four and a half millions or not quite five millions, and the popu
lation of the richest of all the Australian gold fields (Victoria) is only
a little over one millioh—it may be 1,: 00,000—thus when we consider
relative area and population, I do not think that America (with her
population of sixty millions) has anything to be proud of, or can claim

to be the richest gold field in the known world.

The idea seems prevalent that Canada is an exceptionally rich
mining country. This I hold to be a fallacy. Canada’s resources in
minerals are large, and are capable and worthy ot better development.
It is, however, In the last degree unlikely that it can ever vie in gold
produce with the smailest province of Australasia. Canada is essenti
ally an agricultural and pastoral country, and on the vigorous develop-
ment of these industries will her future prosperity mainly depend. The
produce from these is always an increasing one, while that from gold
mining is always diminishing and must eventually terminate. Of the
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