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MoNTREAL, 14th February, 1866. .

Sir,—In compliance with your request of the 5th January last, that I would com-
municate to the Crown Lands Department the results of any analyses of Canadian gold-
bearing quartz veins, of which specimens had been obtaived under the direction of the
Geological Survey during the last year, I have now the honor of transmitting to you the
Report of Mr. A. Michel and that of Dr. T. Sterry Huat.

Mxr. Michel, who formerly managed the practical working of gold mincs in South
America, has now for about three years devoted his attention to the auriferous region on
the south-east side of the St. Lawrence in Eastern Canada, and was last season engaged Ly
the Survey to examine such gold-bearing quartz veins on the Chaudidre as had been
opened by mining excavations, as well as to collect specimens of the same for analysis.
He was instructed at the same time to study the facts relative to the distribution of gold
in the gravels and clays, and to give such an account of the gold-mining operations of the
last two or three years as his opportunities might enable him to furnish. Previous to
visiting the Chaudiére on behalf of the Survey Mr. Michel had bcen employed by Mr. R.
W. Heneker, the Commissioner of the British American Land Company, to examine for
gold various Jots of land belonging to the Company in the Eastern Townships, and by the
kind permission of Mr. Heneker Mr. Michel has included in his present Report the facts
there ascertained.

The specimens of quartz collected by Mr. Michel have been assayed by Dr. Hunt,
who, in addition to the results of his analyses, has embodied in his Report such remarks
as have been suggested by the facts ascertained by Mr. Michel, together with information
on some points oonnected with the assaying and working of gold that may be of use to
miners.

I have the honor to be, Sir,
Your most obedient servant,
W. E. LOGAN.
To the Honorable A. CaAMpBELL, M.P.P.,
Commissioner of Crown Lands,
Ottawa.






REPORTS

ON THE

GOLD REGION OF CANADA.

REPORT BY MR. A. MICHEL.

MonTREAL, st February, 1866,

Str,—Since the publication of the General Report on the Geology of Canada in 1565,
in which you have indicated the principal facts madc known in previous Reports of pro-
gress, from 1848 up to that date, regarding the Geological distribution of gold in Lower
Canada, farther discoveries have confirmed your observations, and have brought numbers
of explorers to the Chauditre and St. Francis valleys. These later discoveries have been
due to individual efforts, and to the perseverance of a few of the inhabitants of thesc dis-
tricts, Their researches, rewarded in many places by unlooked-for suceess, have placed
this region among those in which the systematic workiug of the alluvial deposits aud of
the gold-bearing quartz veins (when separated from false hopes and extravagences), may
become a regular industry, having its chances of suceesy and failure.

The acquisition by American companics of a great part of the auriferous lands along
the borders of the Rivers Chaudiére, Famine, Du Loup and their numerous tributarics, us
well as the sale made by the Messrs. De Léry to another company of the mining rights in
the scigniory of Vaudreuil (Beauce), might have been cxpected to have given an impulse
during the past year to the working for gold in this district, or if not, at least to proper
explorations directed by skilful miners. Such, however, has not been the case; none of
the companies, since their organization, have undertaken any important workings, noreven
any serious cxploration of their properties, while at the same time the country people have
abandoned their search for alluvial gold, and the influx of strangers (who came there for
the same purpose in great numbers in 1864) entirely ceased in 1865. It is not to thestill
unsettled difficulties which in many cases cxist as to the mining rights, nor yet to the high
prices demanded by proprietors for the privilege of working, that is to be attributed this
abandonment of the alluvial gold deposits by tbe workers who were =0 numerous in 1864,
If T am to believe reports, this discouragement may be in part attributed to the inzctivity
of the large organized companies, but in part also to the speedy exhaustion of the rich de-
posit of the Gilbert River, where the successful workings were confined to a very small avea,
trials both above and below which werc unremunerative. After the extravagant illusions
of some, and the exaggerations of other and interested parties, a reaction was inevitablc,
and great numbers of those who unwisely compared the alluvial deposits of the Chaudic¢re
to the richest valleys of California and Australia, seem to-day, with as little judgment, to
despair altogether of the future prospect of the alluvial gold deposits of Liower Canada.

When we consider that the existence of alluvial gold has been demoustrated over a
great extent of territory in Eastern Canada, and at the same time take into account the de-
posits, some of considerable richness which have been met with on the Rivers Chauditre,
Guillaume or Des Plantes, Touffe des Pins or Gilbert, Famine and Du Loup, we may rea-
sonubly supposc, espeeially when we consider how limited have been the rescarehes Litherto
made, that there may exist in the alluvial deposits of the Chaudi¢re basin other loealities
as rich in gold as any yet discovered, and perhaps even extended areas whose regular work-
ing may be made profitable. The question moreover arises whether thesc rich depositsare
confined to the beds of the streams, their shores ard flats. It is well known that in the
Andes of equatorial America and in California alluvial gold hasbeen wrougzht with success
upon the flanks of the mountains, and on clevated table-lands, while in Australia the pre-
cious metal is as abundant in the dry valleys as in those of the present water-courses. A



vast field for exploration is now open in Lower Canada, where up to the present time the
gearch for alluvial gold has only been made by the efforts of individuals, of small local asso-
ciations, or of native companies who have employed but a limited capital. The result has
been that these workers have becen discouraged by the difficultics and obstacles which
they met with, and have only sought for gold in places where it was possible to obtain it
with little cxpense. Nevertheless the results of the trials made in 1851 and 1852 on the
Riviére du Loup near its junction with the Chaudidre, as well as those obtained by Dr.
James Douglas on the Rivers Des Plantes and Gilbert ‘are such as would authorise the trials
upon a large scale. These would require, it is true, preparatory labors of considerable
cxtent and cost, which would however permit the exeavation and washing of a previously
determined area of alluvion often of considerable extent. Up to the present time nosingle
mining enterprise on an important scale has been undertaken in this region, nor hus any
one attempted to put in practice the cconomical and powertul modes of working by hy-
draulic processes, one of which has Leen so clearly deseribed and so judiciously recom-
mended in the Report of the Geelogical Survey for 1863, page 742.

In offering thesc gencral considerations as preliminary to the details which T have to
place before you rclative to the present condition of things in the auriferous region which
you charged me to examine, T am animated by the same spirit of moderation which inspired
certain articles published by me on this subject in 1864,* and T am desirous of warning the
public, to a certain cxtent, against the fascibation which the working of gold mines
exervises upon many imaginations. But inasmuch as I owe to you a elear and precise
statcment of the impressions left upon my mind by the study of the region, the facts
alrcady established, and the results obtained, T do not hesitate to say that the various causes
which have prevented the general exploration of the region by the scarchers after alluvial
wold arc very much to be regretted.  All the probabilitics appear to me to be in favor of
the existence and consequently of the ultimate disecovery of other deposits as rich as those
of the Gilbert, and 1 do not doubt that the distribution of gold in the alluvien of cortain
loealities will eventually be found sufficiently abundant to authorise regular and methodical
workings, which, if conducted with intellizence, activity and cconomy, will yield satisfactory
results. This favorable judgment of the auriferous alluvions of the basin of the Chaudidre
will not scem strange to you, since some years since you concluded from the facts then
cstablished, that “the quantity of gold in the valley of the Chauditre is such as would be
remuncrative to skilled labor, and should encowrage the outlay of capital. (Report for
1863, page 742.)

The search after alluvial gold has been abandoned during the past year, while the
discovery and the prospective working of veins of auriferous quartz now engage the atten-
tion of those interested in the Chauditre region. The greatest quantity of alluvial gold
and the largest masses of the metal, both at the rich deposit on the Gilbert, and in the
Chaudicre at the point known as the Devil’s Rapids, have been found below and not far
removed {rom veins of quartz, which traverse the rivers in these placcs. On the other
hand, above these quartz veins, that is to say in sscending the current of the rivers, but
little gold has been met with, and that generally in small particles. This will appear from
the result of my own examinations on the Gilbert, of which an account is given further on;
and the information which I have received from the gold-seekers at the Devil’s Rapids,
where considerable quantities of the precious metal have been found within the last few
years, leaves no doubt in my mind as to the eorrectness of this assertion. The facts would
thus seem to favor the view that these alluvial deposits have been enriched by the quartz
veins in their vicinity ; but an examination of the gold from these localities leads to an
opposite conclusion. This gold in tact, whether in large or small grains, is generally so
smooth, so much rounded and worn by friction, that it appears to have come from some
distance ; and if some few masses of' gold still imbedded in guartz, are met with in these
alluvions, these are but rare exceptions. If the auriferous gravels owed their metallic
impregnation to the destruction of the quartz veins on the spot, we should expect to find
the gold angular, and with its'gangue adhering. As it is, the condition of the gold shows
it to havebeen, for the greater part at least, detached, rounded and ground by the erosive
action of currents of water. We must therefore ascribe the origin of the gold at the Gil-
bert, not to the quartz veins of the vicinity, but to other sources farther removed.

*In Le Canadien at Quebec, and in L' Ecko du Cabinet de Lecture at Montreal,



In indicating in your Report of Progress for 1863, (page 739,) among other veins
that in the Chaudidre at St. Francis, you say that it s probabdle that this and similar
quartz vetns may be wrought with profit.”  The discovery of other veins, and the results of
recent assays, increase this probability ; but it is not the less true that all that relates to
the veins of auriferous quartz in this region is still a subject for investigation, and that it
is not possible to form any certain opinions, either from local circumstances, or by ecompa-
risons of these veins with those already known and wrought in other regions. I have
therefore been surprised to hear in the Chaudiére district, bold and confident opinions
expressed relative to deposits of quartz which are as yet known only by their outerops, or
by very superficial openings, and whose attitude and extension below the surface, as well
as their industrial value are as yet wholly unknown. The openings which have been made
in many of the cuterops have sufficed to establish the existence of veins and their di-
rection, and moreover to extract portions of gangue, in which the assays, sometimes me-
chanical and at other times chemical, have shown in some of the specimens assayed, the
presence of appreciable quantities of gold. But the conditions of regularity or irregula-
rity, of thickness, and of' mean richness in gold ; in a word, all the conditions which render
the mining of a deposit of auriferous quartz profitable or unprofitable, must remain matters
of uncertainty, until they can be settled by workings more extended and more serious than
have hitherto been made. As to the mean richness of the quartz in gold, it would be
unsafe to deduce a confident opinion from the results even of numerous assays, so long as
the distribution of the gold in the quartz is irregular. Multiplied assays from the same
vein have nevertheless their importance, since they establish the auriferous character of
the quartz, prove its constancy, and consequently assure the possibility if not the proba-
bility of obtaining satisfactory results in working on the large scale. This in my opinion
is all that can be determined by assays. The real value of the gold deposits of Lower
Canada can never be known until a number of them are actively wrought. This involves,
doubtless, a considerable risk for those who are the first to embark in the enterprise, for
nothing is more uncertain than the working of auriferous quartz veins, especially in a
region where there are no precedents to guide. Nevertheless it is much fo be desired that
serious working trials of the gold-bearing veins in Lower Canada should be made ; the risks
would diminish with experience, and besides it should be said that the facts already known
as to the auriferous character of several quartz veins in this region are far from discouraging.

ALLUVIAL GOLD.

Chaudiere Valley.—The auriferous alluvions of Lower Canada cover an
extended region, and we find that in 1852, the Geological Commission had
already shown their extension over more than 10,000 square miles. (Report_ of_’ 1852,
page 71.) The gravels, through which the gold is very irregularly distributed,
are generally covered by a layer of vegetable earth, and often by a bed of clay. They
repose, as you have indicated in your Reports, in part upon metamorphic Lower Silurian
rocks, consisting of schists, generally talcose, micaceous or chloritie, associated with dior-
ites and serpentines. But to the southward, these Lower Silurian strata are uncoaform-
ably overlaid by others of Upper Silurian age, which are also covered by gold-beariny
alluvions. These upper rocks consist of argillaceous schists, with sandstones and lime-
stones, all more or less altered. The rocks of these two formations, but especially of the
Upper Silurian, are traversed by numerous veins of quartz running in the direction of the
stratification, or between N.H. and E. .

Many of the gold seekers in this region, imagine an analogy between the auriferous
alluvions of Lower Canada and those of California and Australia, countries which I have
never visited. 1f I were to compare the gold deposits of Lower Canada which I have
examined, with those of any other country, it would be with Siberia. There, in the Ural
and Altai Mountains, the auriferous sands are rarely found reposing on granitic or syenitic
rocks, as in South America, but almost always on gch1stose_ rocks in the vx‘cmlty of diorites
and serpentines, which has led the Russian mining engincers to consu'der the gold as
having ¢ its principal source in the ferruginous quartz of the metamorphie schists, and in
the vicinity of the serpentines and diorites.” ) ]

Tn the instructions with which you favored me, 1 was directed to determine the facts
relative to the distribution of gold in the gravels and clay, to study the quartz veins, and

Gold alluvions.



also to give an account of the gold mining operations of the last two or three years. But
at the time (the 1st October last,) the favorable scason for explorations was already far
advanced, so that while occupying myself more or less with the whole district,
Vaudreuil. I was compelled to restrict my special examinations to the seigniory of Vau-
dreuil (Beauce), where up to the present time, the greatest activity in the
search for alluvial gold has prevailed, and where the largest quantities of the precious
metal have been found. In this scigniory also, the quartz veins already opened offered
greater facilities for study than elscwhere in the region. ] ) ]
Chaudibdre. Alluvial gold has been profitably sought for in the Chaudidre River
itself, at its junction with several rapid tributary streams. DBut it is at the
Devil's Rapids.  place called the Devil’s Rapids, where the Chaudidre makes a sharp turn and
runs west-south-west, that gold has been most abundantly found in the cavitics, fissures and
cracks of the clay-slates, which often form the bed, both of this river and its tributaries,
and arc here seen running in the dircction just mentioned, forming parallel ridges which
are uncovered in low water ; at which times the country people are cnabled to bregk up and
scarch these slaty rocks to the depth of several feet. The fissures of these rocks arc filled
with a clayey gravel, in which the gold is met with, and I have scen the metal to the value
of several dollars cxtraeted from between the layers of the slate. In oncof these bandsof
slate, which the country people call veins, the gold is tarnished by a black earthy coating
of oxyd of mangancse. This deposit of alluvial gold oceupies a distance of about a mile of
the river’s bed, and is situated below the gold-bearing quartz vein which yo#
told vein. have deseribed in your Report for 1853-56, page 370, and which is more
known in the locality as the O’Farrell vein ; it has now been broken away
down to the level of the slates. 1 was assured that the alluvial gold is found in greater
abundance and in larger picees in its vieinity.

T observed at the Devil’s Rapids an cxcavation on the right bank, and about twenty
feet distant from and below the Kennebee road.  Here on lot 53 of range 1, north-cast, a
gallery was opencd, having the slate roek for its floor, and continuad for about 200 feet in
a hard alluvial conglomerate cemented by clay. Aceording to the information given me,
the whole amount of gold obtained in this working was only about $150.

Gold has also been found in many places in the bed of the Chaudidre at low water,
and I do not doubt that companies willing to incur the necessary expenses might work with
profit certain portions of this river between the rapids just named and its junection with the
Du Loup. '

Liviere Guillawme or Des Plantes—The river known by these two
Guillaume River. names is bounded {rom the upper to the lower fall by high banks, and from
its junction with the Chaudi¢re to the greater {fall, more than a mile from
the high road, its course is successively over surpentine, diorite and chrystaline schists.
The bed of this rapid strear, which is filled with boulders and pebbles of various dimen-
sions, has Leen advantageously wrought for gold by the country people, and Dr. James
Douglas also uudertook some years sinee a regular working above and near the little fall.
This was however abandoned after having yielded from $2,500 to $3,000 in gold. More
than two years sinec, in the month of October, 1863, T spent several days in the examina-
tion of this stream. The washing of pans of cravel from its bed generally yielded grains
of gold, with the blick sand which ordinarily accompanies it in this region. Iknow thata
company ol five kabiiunis, by laboring for twenty days during the months of July and
August last, a6 a point on this stream a little above the former working of Dr. Douglas,
obtained brtween cight and nine ounces of gold from the gravel accumulated in the re-en-
teving angles and cracks of the diorite. At the same time another company working some-
what hicher up on the stream got little or nothing. At this latter place, it is true, the
auriferous yrivel was found resting not on the bed-rock but on the bluish clay, and so far
as has beea observed in Lower Canada the alluvions overlying the clay are generally poor.
The gravels between the lower fall and the Chaudiére, have not been examined on account
of a mill to which the working would be prejudicial.

Tomfji-des-Pins or Gilbert River—Up to the present time this river has

@ilbert River. been the scene of the most important workings, and has yielded the largest
amountof gold ; T therefore made it the subject of a special examination, In

ascending the course of this stream, which is u torrent at certain seasons, but easily



examined during the dry weather of summer, we find upon lot 75 of range 1 north-eas:, the
remains of workings undertaken sixteen years since by Dr. James Douglas, which then
farnished considerable guantities of gold, and would not, I am assured, have heen aban-
doned but for the want of skilful management. A company of miners took up this old
working ]ast‘summer., but their explorations, conducted without energy, were not long con-
tinued, notwithstanding certain satisfactory results, among which may be mentioned a nug-
get of gold of six ounces weight. In following the course of the stream acrcss the con-
cession St. Charles, T observed on both banks and in the bod of the stream the traces of
numerous explorations. ’

In entering the concession De Léry, we approach the rich deposit of allavial gold
which has been recently wrought. As it was important to determine the limits of this de-
posit, I commenced my explorations on lot 14 of this concession. I here made an vpening
on the right side of the stream, at a distance of about six yards from low water, aud on
bank about two yards above its level. The excavation was rectanenlar in form, cight by
twelve fect, and was carried to the bed-rock, & depth of seven fect. Three distinct layers
were met with in this opening ; first a foot of sandy vegetable soil, second a yellowish san:l
with pebbles, and third a clayey gravel containing gold, the latter layers having each a
thickness of three feet. The washing, by means of a rocker, of oue hundred cubic feet ot
this gravel, gave only seveuteen grains weight of gold, the greater part of which was ex-
tracted from the fissures of the sandstone which formed the bed. On the same lot, about
forty fathoms further up the stream, the company which has purchased the mining rights
for the seigniory of Vaudreuil, undertook, in July and August last, certuin esplovations,
partly in the bed of the stream and partly on the right bank. The expenses of these ex-
plorations, which employed six workmen, were %300 and but two ounces of old were ob-
tained. I have these details from the agent of this company, who assured n.c that he saw
a company of four miners extract three ounces of gold in a week, from an excavation not
twenty-five fest to the right of the spot where he had wrought with so little success.

Both sides of the stream on lot fifteen are full of egeavations, and I was assured that
several among them had given profitable results.  The two branches of the Gilbert meet
upon lot 16, which, like the preceding, is marked all over its surface by pits and exeva-
tions frow which the auriferous gravel has been extracted. The distribution of gold was
found to be very irregular, and the gravel generally poor. T saw upon this ot an exciva-
tion then in progress by the Reciprocity Company. It was a rectangular pit, twenty-five
feet by twelve, opposite the junction of the two branches of the stream, and on the right
bank. The s.des of the excavation offercd the following section in descending order :—
1. Three feet of sandy vegetable soil; 2. Three feet of sandy gravel; 3. Two feet of yel-
lowish clay without boulders: 4. Two or three feet of yellowish clay with boulders; 5. A
bluish clay. 'I'his ¢xcavation was, I believe, abandoned a few days after my visit.

Before following the Clilbert across the lots rich in gold, T resolved to cxamine the
branch coming from the north-east. It crosses the two concessions, De Léry and Chausse-
gros, upon the lots 16, and has been wrought with success ou the first-named concession,
as T was assured, and as seems to be attested by the numerous workings which T ohserved
alike in the bed of the river and on the two sides. Thesc workings diminished in number
and in importance in approaching the voncession Chanssegros, where none of them are scen.
The oase is similar on ot 17 of the concession of St. Gustave, where exploring pits are
found onlyhere and there. The beds observed ia many of the excavations in this vicinity
are similar to those which I shall have to describe farther on in giving un account of my
explorations on the other branch of the (ilbert above the rich lots; hut I may here notice
the existence of a very thin layer of sandy gravel resting upon the blue clay, and covered
by another stratum of clay. I was informed that this thin layer contained gold enough to
pay the expenies of the excavations, and had been followed as far as possible. _ '

The rich alluvions of the Gilbert, which were wrought in 1453 nod 1864 with consid-
erable success {although the results were exaggerated by the spirit of speculation), are
vow considered to be exhausted, They were found on the lots 16, 17, 18, 19, a.ud 20, of the
concession De Léry. To form a notion of this area, we may l'cgurq the deposit as cnelosed
in a rectangle, having for its length the breadth of the four lots just mentiosed, and for
its breadth a nieasure of 180 feet, including the width of the river and a distar ce of cighty
feet on either side. Lct us farther imagine this area divided like a chess-board into
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siquares, cach of which is oceupicd by a working.  Mauy of these squarcs have been
wrought with profit, and some have given results of exeeptional richness, while the yicld
in the adjacent squares has been much less, many not having Jaid the expenses of excava-
tion,  We thus obtain, ot the same time, a nction both of the :rregularity of the working
and the irregular distribution of the gold over the area.

When in October 1263 T visited the Gilbert River for the first tune, I found wpou
the lots 1%, 19, and 20, from 100 to 120 gold miners, divided into companies of from four
to ten.  Their workings consisted of a serics of open cxeavations ten or fiftcen leet decp,
and of dimensions varying according to the vumber of workers. These open pits were
sk side by side, without method or regularity.  While it is certain that large quantitics
of zold were extracted from these excavations, it is cqually certain that a great quantity
has been lost and left behind,  The walls, often of considerable thickness, which separated
the different pitz, con-titute in themselves a considerable volume of alluvion as yet un-
touched ; aod it we add to this the gold which was certainly lest by imperfect washings,
1t is safe to suppose, that a regular and metholic re-working of the deposit, includiug hoth
the portions ol undisturbed gravel and the reiuse of the previous washiogs, would be pro-
titable to whoever would undertake the operation. The Reciprocity Compuny in fact
planned a work of this kind, and made eostly »reparations. At a seeoud visit (o this place,
which I made in May 18605, the construction by them of a wooden flume, 1,800 feet long,
four feet wide, and three deep, was alveady fa- advanced. Tt was supported on trestles of
great strength, ae distanees of three fect, withi a swrroundiog ivame-work.  The objeet of
of this coustruetion way to curry away from a higher point the waters of the stream, thus
leaving its channel dry, wnl. at the same tims to afford water for washing the alluvions,
Although of o sufficient strenpth and ocapacity for the ordinary volume of water, this
stracture appeared to m>, whea T examioed it, to be unfit to resist the floods which occa-
stonally bring rocks and uprootel trees down the channels of these ordinarily quiet streams.
I remarked this to wy fellow-traveller «t the t me, and the event soon justified my lcars,—
tor in the wonth of JJuly last the dam across the river and a portion of the canal itself
were carried away by a floud following a violent storm.  Having repaired this damnge, and
expended for the eanal and for some buildings a sum estimated : t from $12,000 to E15,0040,
the Reciproeity Cowpany, Tam ivformed, male an open cutling in the dried-up hed of
the streum from ot 1465 to lot 13, and extracted thenee about 52,500 in gold.

T must Licre eall attention to a fact which is not without hnpertance for
the future of gold mining in Lower Canada, vamcly, the subterrancan work-
ing of the alluvions during the winter season.  This was attempted in the
winter of ISG:1-65 by about thirty miners divided ints companics of from four to xix. By
the aid of pits and galleries they were able to carry oun their scireh for cold throuchout
the winter, aud to extruet snd wash o Jarge q1antity of gravel, in which the «uld was so
abundaat as to richly repay their cuergy wud perseverance. Asmong others was u mass of
vold weizhiong a little over a pound.  When T visited the Giilbert jn May last, these sul-
terrapean workings were still going on, and T was able to examine them. The pits, fiftcen
in number, and all on lot 1%, were opened on the left bauk, at distances of from fifty to
one hundred feet from the stream, and sunk to the hed-rock, a depth of from twenty to
twenty-live feet. They were connected by galleries, onc of which, drainipg the whole of
the works. earried the waters into a pit, from whenee they were raised by pumps and car-
ried into the river. The aurifercus materials were washed in rockers, generall at the bot-
tom of each pit. Some gold was found in the gravel which covered the slates and sund.
stones, but the greater part was extracted from the fissures in these rocks. The sa me was
true in most of the rich workings on this river, and particuiarly on lots 19 and 20), where,
of two Jayers of gravel, separated by a stratum of Lluish or yellowish clay, only the 10% er one
was auoriterous.  The bed-rock, formed of interstratified clayslates and sandstones, i some-
times broken up to the depth of five or six f2ct, and it is in its joints and between itg
lamiuze, where the gravel has penetrated and often become indurated, that the gold lus
becn fouwid in the wreatest abundance and in the largest masses. It is impossible to form
an estimite, even approximative, of the quantities of gold extracted from the Gilbert and
its bauks during the last three years, the inte:ests of opposite parties having led some to
depreciate and others to exaggerate the amount.

The line of separation between lots 20 and 21, both of which are traversed by veing

Subterrancan
mining.
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of quartz, was lﬂd‘nczxtf:d to nic as the upper limit of the rich alluvions of the Gilbert. T
followed the course of the strcam upwards, examining both banks, as fur as lot 34 in the
concession of St. Gustave, and found in the coneession Chaussegros numecrous exploring
pits, which became farther and farther apart.  As no workings had resulted from these
multi.phed trials, I was naturally led to conclude that the alluvions slong this portion of
the river were poor in gold ; but as T wished to assure myself of this by personal cxamina-
tion, and also to study some of the facts relative to the allavions, agreeably to your instrue-
tions, L made an excavation on lot 21 of the concession De Léry, in the bed of the river,
in a place where an cddy mizht have been supposed to favor the deposit of particles of
gold. The pit was six feet by five, and was carried to the bed-rack, a depth of seven feet.
Below two feet of sund, was a similar thicknes of gravel, reposing on a bluish clay hold-
ing boulders. Twenty-five cubie fect of the gravel washed in a rocker, yielded only three
very small scales of gold.

I sank another pit on lut 25 of the same concession, in the hed of the stream, and
about twenty fect above a band vf clay-slate which travers:s the stream, giving rise to a
fall of cight or ten feet, and is exposed at low water, This cxcavation was a rectangle
eight feet by four, and was carvied eight feet to the bed-rocs.  Here, bencath two feet of
sand, followed by two feet of gravel, the blue clay with boulders was met with, as in the
previous trial. The washing by the rocker of thirty cubic feet of thix gravel, zave only
five-minute scales of gold.

T next examined lot 24, immediately helow a saw-mill, under which T was assured
gold had been found in the fissures of the slate ridges, which here eross the streaw at three
different Jevels just above the will, giving rise to a fall of twenty-five feet, broken into
several cascades.  After having removed ahou: two fect of sand in the excavation, the yel-
lowish clayey gravel was fouud resting directly on the bed-rock, which was six feet from
the surface.” The washing of twenty cubic fect of this gravel yielded only two particles of
gold.

Another exeavation was made on ot 26 of the sams coucession, alzo in the hed of the
stream, and very near an outerop of quartz two or three fect wide, which erusses the stream
from N.E. to S.W. After removing the sand, the gravel was met with, followed as before
by blue clay resting on the bed-rock. Twenty cubic feet of this vravel washed by a rocker,
did not yield a single particle ot gold.

The last as well as the most important of the trials which T made on the Gilheit, was
on the line between the lots 27 and 28 of the concession Chaussegros, on the right bank
of the stream, sud near aa cxploring pit which was said to have given encouraging results.
I beoan the exeavation sixtecn foet square, but at u depth of five feet reduced 1t to ten
feet square, thus leaving on cach side benches of earth four feet wide to facilitate the fur-
ther workings  Beneath a foot of vegetable soil was a layer of threc fect of yellowizh
sand, and another of the same thickness of gravel.  This rested on a bluish elay filled with
houlders, which from this cause, and from its compactness, was very difficult to exeavate,
Towards the hed-rock however it became sandy, and more casily wronsht,  The thickne:s
of this elay was eight fect, the whole depth of the pit to the rock buing thus fiftecn tect.
Notwithstanding the proximi‘y of the stream, no infiltration of water ovcurred till near the
bottom, when two pumps were required to keep it dry. The washing by the rocker of
thirty cubic fect of the gravel from this pit, did not yield a single particle ol gold.

It secms then to be establisted that the rich deposit of the (ilbert River has tor its
91 of the concession De Léry, beyond which point, so fur as
although gencrally more or less auriferous, arc mot workabhle,
§ ravel, is noticeable throurhout the re-

upper or northern limit lot
examined, the alluvions,
The irregularity in the distribution of gold in the ¢
gion, but appears more marked on the Gilbert than elscwhere. o _
Althoush the greater portion of the gold which has been found hereis in swmall graios
and scales, masses have, as is well known, been found from an ounce up to five ounces, und
cven to a pound in weight. It appears to me from the smooth, rounded and worn condi-
tion of its surface that the original source of this gold must be somewhat remote. 1
have remarked that where the layer of gravel is found resting on the
Sterile clay. bluish clay with boulders, it is poor, hut becomes richer when reposing
direetly upon the bed-rock ; while in the case of two layers of gravel separa-

ted by a stratum of this elay, the upper layer is generally without gold, while the lower is
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more or less auviferous. The coustant abrence of gold from these clays whicl are associ-
ated with the aariferous gravels, was certified by numerous miners, and coufi'med by the
washing of no sess than one huudred cubic feet of the clays taken from my cxploring pits
at differcut levels, und even from the surface of the bed-rock itself. These eliys however
contzin hesides numcrouns pebbles and boulders, notable quantities of cubic p/rites, black
ferruginous sard, and grains of garnet.

Alluvial gold has also been found i the greater part of the streams
falling into the left bank of the Chaudidre, and among other places in the
Towoships of Tring,-Shenley and Dorset, as you have already x:ated. You
have ulso noticed the auriferous character of the River Bras. This region has however as
vet been but vory superficially examined by the Aabitants, and careful explorations are
needel to determive whether its valley contains workable alluvions.

Although the (vilbert has more cspecially atiracted the attention of ygold-seekers
durivg the last few years, the district drained by the waters of the Fam ne and Du
Loup, as far as the frontier of Maine, hay been the subject of numerous cxplorations.

. The richvess of the alluviony of the Rivitre du Loup was shown by the
Riviére du Loup. workings at its confluence with the Chaudicre, in the years 1850-51-52, as
described in your published Reports.  All the tributaries of the Du Loup, as you have
there meotioned, hold the preciows mctal in their sands; and it has algo been found in
many of the tributary streams of the Chaudiére, in the townships of Jersoy and Marlow.
When T commeneed my cxplorations, early in October last, I could not count upon more
than three weeks of weather favorable to the examination of the alluvial deposits. It was
therefure impos-ible for me to extend my cxplorations to these localities, which I much re-
grotted. T was, however, able to assure mysclf that vo fwportant mining operation had as
yet bewn undertaken in the towaships of Liniére and Metgermette, so that the thorough
examination of the ulluvinns woull have presented great difficulties. I have, therefore,
hat a very briet account to give you o' the alluvions of the Famine and Du Loup, and
theiy tributarics.  Although T did not negleet the information which I reccived from
various parties, or which was to be gleaned from publications on the subject, such as the
Parliamentary Report “On the (‘anadian Ctold Ficlds, and the means of their development,”
I could not make such information the huasis of a report to be submitted to you. I may,
however, state that in consequence of the cucouragiog results of a series of explorations,
large tracts of lund in this region have been purchased by various parties. What is now
required is the investment of capital in regular workings upon the Rivers Famine, Du Loup,
Metgermette and Oliva, as well as upon the other streams along the Kennebec road, from
the forks of the Riviere du Loup to the frontier. If we take into consideration the re-
sults already obtaincd, and the facts estublished as to the distribution of gold in the Chau-
dicre valley, we may, I think, entertain legitimate hopes for the success of such enterprises.

Left bank of
Chaudidre.

VALLEY OF THE ST. FRANCIS,

You have indicated in your Reports the existence of gold on the River Magog above
Sherbrooke, and have also stated that it has been found along the St. Francis valley, from
the vicinity of Melbourne to Sherbrooke, and in the townships of Westbury, Weedon and

Dudswell, as well as on Lake St. Francis. Having beea charged by R. W.
St. Fraacisvailey Heneker, Esquire, to examine during the months of July, August and

September last, several lots of land belonging to the British Awmerican
Land Company, in the Eastern Townships, I now, with his authorization, give you an ac-
count of the results of my investigations.

Orford. _Orford.—The cxamination of lot 19, of range 5 of Orford, presented a

) ) special interest, owing to the discoveries reported to have becn made on the
neighboring lots, several of which had been sold at high prices, as containing workable
auriferous alluvions. The explorations which I made upon the lot above mentioned were
not very satisfactory, although gold was found in three out of five trial-pits, sunk
pretty far apart in the beds or on the banks of two rapid streams, which run parallel to
each other lengthwise through the lot and fall into the Magog River. Beneath a layer of
vegetable earth the argillaceous gravel is found resting directly upon the slate. The gold
is distributed irregularly and very sgarely throughout this layer of gravel, whose thicknesg
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is extremely variable, and did not seem to be more abundant nor in larger grains on the bed-
rock than elsewhere. One of the excavations however offered an exception to the conditions
just deseribed. It was sunk to a depth of twenty-ninc teet, and after two or thres feet of
vegetable soil and a similar thickness of auriferous gravel, presented a mass of extremely
compact bluish clay enclosing boulders, and continuing down to the bed-rock, wlich con-
sisted of white guartz and black slate. Thirty cubie feet of the gravel washed by the
rocker yielded a few small particles of gold, but not a trace of the precious metal was
tound in the residues from the washing of twenty-five cubic feet of the bluish clay ex-
tracted from various depths. It contained, however, small crystals of black ferruginous
gand, besides numerous houlders and small rolled pebbles of divers colors.

Ascot. Ascot.—Lot 6 of range 13 of Ascot, is traversed lengthwise by Grass

Island Brook, 2 mile avd a half higher up, on which an American Company,
known as the Golconda Mining Company, has made explorations and planned an establish-
ment which I have visited. Three excavations were opencd by me on this lot, one in the
bed of the stream, and the two others upon its banks. 'The bed-rock was met at an average
depth of six feet. The sections resembled those in Orlord, and the gold scemed irregularly
distributed in the gravel, but more abundant. I doubt, however, if the auriferous zone
having this stream for its axis, and exteuding about twenty-five feet on either side, could
be wrought with profit.

Ob an adjacent lot, 6 of range 14, of Ascot, six cxcavations were made, in none of
which was found a trace of gold. The stratum of auriferous gravel wax entirely wanting,
and the vegetable soil, sometimes sundy, rested directly on the bluish boulder-clay. None
of the pits, one of which was sunk to the depth of sixteen feet, reached the hed-rock.
The washing of a large quantity of the matters extracted from these excavations showed
the presence of grains of pyrites and black ferruginous sund, but not asingle particle of
gold was met with. No outerop of rock was observed cither on this or the adjacent lots,
although loose masses of quartz were seen in the bed of the brook.

It would appear frem the results of my examinations, as well as from the information
received from the country people who have sought for gold in this vicinity, that zlthough
the alluvions of the Magog may be said to be zuriferous, the precious metal in them is in
too small quantity to warrant working. Kxceptionally rich deposits, which are found in
all alluvial gold regions, and of which that of the (tilbert is a striking example, may
however of course be met with.

Remarkablo resalts are said to have been reccutly obtained from what is called the
Ascot Gold Mines, on lot 11 of range 11 of Ascot, belonging to an American company.
A notice in the Sherbrooks Gazette of November 18, asserts that from October 20 to
November 14, 1865, there were extracted from this mine by 553 hours of labor an amount
of gold equal to $996—corresponding to $1.81 per hour for each laborer,—the largest
masses of gold having been found on the bank of the Magog River, in that lot. As
however the working had been abandoned at the time of my visit T had not the mcans of
examining this deposit, nor the mode of working it. 1 therefore only chronicle the account
of these extraordinary results, without vouching for them.

The reports which form a part of the prospectus published by another American
company, known as the Goleonda Mining Company, with a capital of $5,000,000, aseribe
s still more extraordinary richness to lots 2 and 3§ of range 13 of Ascot, which are traversed
by the Grass Island Brook. They speak, in fact, of $14,000,000 of workabhle gold, of
which $3,000,000 are supposed to be in the alluvions; while the quartz and the slates
found on the property arc declared, according to published assays, to contain an average of
$153 in gold and $7.53 in silver to the ton.  When, for the first time, I visited this place
in June last, several workmen were employed in washing the auriferous gravels, others in
building a dam or in the erection of buildings intended for a mill for crushing quartz.

The quantity of gold which was then shown me as the result of the month’s work, as
well as the results of the washing before my eyes of numerous pans of the gravel, were
such as to give me a favorable opinion of this alluvial deposit, which however my subse-
quent examination of Grass Island Brook has greatly modified. As to the quartzand the
slate, which, if not auriferous, were abundant. I regretted not to find in the hands of the
director of the workings, duplicates of the specimens mentioned in the prospectus,
gspgcia_lly of a white quartz, which was said to yield £3,326,10 of gold to tho ton. If eyer
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an enterprise of this kind merited to be carried on with caergy it might be supposed to he
one supported by such reports and by multiplied assays so h-ghly fuvorable, yet ull work-
ing at the Goleonda Mine has been abandoned since Septemb or last. » )

When I visited the spot at the end of August, I remarked in the stratificd ullu‘jmn a
succession different from that which I had obscrved in thc lots that I had previously
examined in the sume township. Three layers arc here distinguishable bencath the layer
of vegetable soil,—the first a yellowish claycy gravel, containing gruins of pyrites and a
little fine gold; the second a stratum of large pebbles and masses of quartz an slate,
cemented by a blackish clay, and without gold ; while bencath this, resting on the slates,
was a layer of iron-stained gravel, richer in gold than that above. The average thickness
of the deposits here was about six feet. This condition of things is like that described on
the Gilbert, where the sterile buolder-clay rests upon a rich auriferous gravel.

Lambton.—In September last, I made an examination of lots 1, 2 and 3,
in ranges .\ and B of Lambton. Particular regard was had to a stream
which traverses lut I of range A, running northrivds, for the reason that seme ten or
twelve years since explorations were there wade, resulting in the discovery of considerable
quantitics of cold. At the commencement of my examioations, I found in the bed of the
stream, na place which had not bece worked, and almost at the surface, a small mass of
guld differing cutirely in form and in size from that generally found in the region. A
large and deep excavation at this place, and the working of a lorge amonat of the materials
extracted, gave no more golil like that fivst found, but only a few rare and fine particles.

The exceptional fuct of the presence of this mass of gold at the surface, which I mention
without comment, can have no bearing on the value of the alluvions which 1 have
examived in this towoship.  Although richer than those of the Magog River, I am
persuaded that they cannot he wrought with profit. 1 fousd nevertheless an appreciable
quantity of finc and scaly gold in the gravel from a large number of excavations on the lots
alrcady meutioned.  The auriferous gravel here reposes upon a yellowish clay which holds
boulders and great masses of rock, and is so thick, and at the same time so hard and
difficult of excavation, that 1 did not think it worth while to carry the excavation to its
basc. T was informed that pits thirty fect decp had been sunk here without finding the
bottow of the clay. Iu onc ecase, however, in the vicinity of Lake St.
I'raueis, on lot 3 of range A, I sank to the clay-slate bed-rock without
finding a trace ol gold, even in its ercvices. The washing of ubout one
hundred cubic fect of these cluys, extracted from differcnt cxcavations, did not furnish

e a single particle of gold ; so that thesc boulder-clays would seem to be
Strile clay<. cqually sterile with the similar clays of the Chauditre and the Magog.

They however contain like these grains of pyrites and black sand, but 1
have remarked in all of these sterile clays the great fineness of the grains of the latter. I
was assured that in a pit on lot 2 of range A, some particles of gold which scemed
whitened with mercury were obtained.  You have alrcudy noticed a similar fact in the
Chaudieére valley.

-\ water-course, which I may designatc as the Iombton Kiver, rises from a marsh to
the south-east of the village, crosses the road from Sheirbrooke to Vaudrenil at about a
milc from the church, passing through lots 13, 12, 11, 10, 9, 8 and 7, of range A, and lot
11 of range 3, before falling into Lake St. Francis. Ilaving learned while at Lambton
that gold has been found in several places, and in appreciable quantitics, in this stream, 1
determived to examine it. Two excavations were thercfore made on lot 8 of range A, of
Lambton, about cne hundred and fifty feet apart, and in the bed of the stream, and con-
tinued the one into the left and the other into the right bank. I here found gold dis-
seminated throughout a layer of gravel resting upon a decomposing slate, which was g0
tender as to be readily removed with the shovel, to a depth of from one to two fect. The
gold scemed to me to be more abundant on either side than in the bed of the stream, and
its quantity was such that the gravel might he wrought with profit if the auriferous area
were more extended.  The superior limit appeared, however, to be the lot 9, which, like
&, was traversed by veins of quortz; explorations on th> lots 10,11 and 12 gave but
insignificant quantities of gold. The precious metal in this vicinity is generally so rough
and angular, and even dendritic in form, as to suggest that it has not been brought from
a great distance, ’

Lamhton.

Lake St.
Francis.
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GENERAL CONSIDERATIONS ON ALLUVIAL GOLD.

goeunsifiz;lmﬁons The rulp which appears to govern the distribution of alluvial gold in
" all other regions where it has been wrought holds good in Lower Canada.
Here, as clsewhere, the layers of alluvion which contain the precious metal are not con-
tinuous, but occur in sheets or belts of greater or less extent and of variable thickness.
The proportion of gold in these sheets or belts of alluvion is also far from uniform avd
regular, the richer portions being met with in patches more or less remote and isolated
from each other. The auriferous gravels appear, from their composition and distribution,
to result from a general alluvial action. ln the crushed and pulverized veins of the
neighboring hills, whieh make up the auriferous alluvions of the valleys, the gold is often
so capriciously and irregularly distributed that in Australia and California the results of” a
week’s working in some favored spot will amply compensate the miner for months of
unprofitable toil in poorer ground. These general facts ave illustrated by the rich deposits
met with in several places of ihe Chaudicre region, as at the Des Plantes, Gilbert and Du
Loup, and it can hardly be supposcd that in so vast a region these are cxceptional cases.
Frow these considerations it seems to me proper to encourage the search for alluvial gold
in the hope of discovering other rich deposits, especially when such workings may favor
the search for and the discovery of the veins which have furnished the precious metal.

In view of the wide distribution of auriferous alluvions—mines already prepared by
nature, and requiring but a small capital for their working—the present tendency to
neglect and depreciate them, whil> attention is turned to the search for mines of gold-
bearing quartz, seems most unwise. I do not admit the opinion maintained by some
writers, that the working of alluvial gold, as compared with that of veins, is the only
really profitable gold mining ; for although I know by experience that the worker of mincs
of gold-bearing quartz runs a great risk, 1 have scen many quartz veins in South America,
when properly wrought, give wot only satisfactory but richly remunerative results. The
same is true for great numbers of mines in the western United States, Nova Scotia and
Australia. Nevertheless, it is certain that the working of alluvial gold necessitates the
employwment of much leis capital, that it is more casy and less uncertain than quartz
wining, and consequently in all respects best adapted to the means of Canadian companies.
It would, I think, be a subject of regret if the working of the mineral wealth of Canada
were to be entirely abandoned by its people to foreign capital and foreign enterprise.

Tn the working of an alluvial geld deposit its greater or less richness is
not the only circumstance to be taken into account, for the situation of the
deposit, the plans adopted for working, and the intelligence and practical
<kill of the director, must contributein a very great degree Lo the success of the enterprisc.
Thus, for cxauple, the working of dry alluvions upon table-lands or hill-sides will be casier
and less costly than that of deposits on the shores or in the bed of ariver, whrre the water

is’n source of embarrassment. On the other hand, the adoption of hydraulic

:gﬁ;ﬂ}ic methods for the hreaking up or excavation of an alluvial gold deposit in
" gituations which permit of their application may greatly expedite tho work-

ing, and diminish very much its cost. I have never employed the hydraulic method
which is made use of in California and decsribed in the Report of the Geological Sur-
vey for 1863 (page 742), and which appears to offer incontestable advantages, but 1
have often, in working alluvial gold mines in South America, cmployed, for

Sauth 4116 removal of the sterile portions of earth, rapid currents of water, issuing
America. o 0 reservoirs constructed at higher levels, and so arranged that the ‘ﬂow of
water could be regulated at plaasure. An open channel, as steep as possible, below the
deposit to be wrought, serves to eurry off the mud, sand and pebbles; the trees and large
rocks having Deen eut down or broken and removed by hand. As soon as the auriferous
stratum is Jaid bare the force of the curreat of water ls_re'duced, but is S.Ull sufficient to
break up aud transport the auriferons muterial, Wash}ng it in a serles ?t little channels or
sluices arranged in differcat lcvels and in a broken line on a slope. The gold gathers at
the head of each sluice, and it the operaficn has been well conducted the greater part of
the precious metal will be found in the first one. Such is the method in general use in

h America. . . .
Sout The hydraulic method applied to the breaking down of alluvial strata makes it possnbl(;‘
to work deposits very poor in gold. This appears among other evidence from the report o

Conditions of al-
luvial working.
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U Mr. Simonin, a French engineer, who visited California in 1859. Ile says :
Califervit. Ty the vicinity of Nevada, in (‘alitornia, they employ upon the placers the
hydraulic method which I had already seen employed on a small seale on the banks of the
Merced, uod at Knight's Ferry. It is at Nevada that this mcthod was invented, and there
that its oneration can best be studied. By means of a violent jet of water under a very
high pressure, whicli the miner direets from a pipe like that of’ a firc-engine, great hills
of alluvion are demolished ; carth, gravel and boulders come tumbling down with a crash
and the workmen have to take care lest they should be buried in the ruins. The ma-
terials thus disaceregated fall into a canal construeted like a1 cnormous sluice and called
a flume. By this mcans the poorest gravels, in which the presence of gold would hardly
be suspected, are washed with profit.””  Similar statements are made by Mr. W_P. Blake,
and cited in your report of 1863. Aeccording to him two men, by this hydraulic m'ethod,
can do in a week the work which would occupy ten laborers for thirty-five days in the
ordinary methods of working. I aw of opinion that large ereas of the auriferous region
of Lower Canada are situated at levels which would allow of the advantageous applica-
tion of hydraulic methods It is thercfore probable, as you have already said, “ that be-
fore long tho deposits of gold-hearing carth which are so widely spread over Lower Can-
ada will be made economically available.”” (Report for 1863, page 745.)

QUARTZ VEINS.

Quartz veins. The old rock formations upoa which the gold-bearing alluvions of Lower

Canada repose, contain numerous veins or bands of quartz, which run ordi-
narily in the dircction of the strat fication, north-cast and south-west. Although these
veins, with their encasing rocks, prexent numerous outerops, hey are concealed from view
over large areas by a covering, variable in thickness, o vege able soil or other superficial
deposits, so that trenches or cxeavations become necessary if we would follow their course.
As already observed, it ix especially in the slates and sandstones of the Upper Silurian
serics that these veins have been ohserved in the greatest nmmbers. It is not yet certain
whether the attitude of these masscs of quartz is that of intercalated beds or whether they
cut the surrounding strata. This question can only be satisfactorily determined after ex-
tensive werkings, without which moreover it is impossible to arrive at any correct idea of
the intericr structure and composition of these veine. Their thicknees and their aspect
are very variable. The quartz however is generally white, although sometimes colored
by oxyd of iron, apparently due to the decomposition of soma foreign mineral, which has
given to the mass a cavernous or carious slructure. Some of these veins seem almost free
troms foreign minerals, while others as you have indicated, zontain metallic sulphurets,
such as eubic pyrites, arsenical pyrites, blende, argentiferous ;salena, and sometimes native
gold. Tt appears ulso from the analysis published by the ‘teological Survey that the
pyrites and blende are sometimes auriferous,

The Reports of the Survey have shown the presence of native gold both in the veins
belonging to the crystalline schists of the Lower Silurian near Sherbrooke, in Leeds, and
in St. Sylvester in the seigniory of St. Giles, and in those traversing the Upper Silurian
rocks in the seigniory of Aubert Gallion (8t. George),* and in that of Vau-
dreuil at the Devil’s Rapids in the Chaudiére. While thus establishing
the presence of gold in the veins of both the upper and lower formations, both of which
might have coutributed to the auriferous alluvions, the Reports of the Survey express the
opinion that the greater part ut least of the aliuvial gold of Canada is derived from the
Lower Silurian rocks. I may mention in support of the facts just cited, several specimens
containing visible grains of native gold in vitreous copper exiracted from a quartz vein
st Gil which crosses the two concessions known as “ The Haudkerchief,” in the

B iles. . . - . .
seiguiory of St. Giles, one of the localities to which you have already re-
ferred. Lut inasmuch as visible gold has also been found in tke veins of the Upper Silu-
rian rocks, and as the largest specimens of gold in the gangue yet found in Canada are
from the vein at the Devil’s Rapids, I am led to Lelieve that it is desirable to explore
carefully ail this part of the auriferous region in the hope of {avorable discoveries.

@old in quartz.

* Esquisse Géologique du Canada, page 63,
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Vaudrenil. The lots 48, 49 A, 50 A, 50 B, 51 A, 51 B, £2 A 53, and 54, in the

range 1, north-east of the seigniory of Vaudreuil, were particularly exainived.
I there remarked numerous ridges of clay-slate and sandstone rising wbove the soil anl
traversed in various directions by small veins of quartz. Veins of the same mincral were
also observpd running in the geveral direction of N.E,, aud also in little cross-courses
having a direction E.S.E. Superficial excavations on lots 49 A, 50 A, sud 50 B, seem
to indicate the cxistence of an extended mass of quartz intercalated in the form of a bed;
but as alresdy remarked, only extended explorations can show whether a similar eharacter
does not beloog to many of the quartz masses of this region.

_ Although the veins which are now attracting most attention ave those in the seig-
niory of Vaudreuil, numbers of similar quartz veins are found all the way southward to
the frontier; and many bave been discovered in the seiznories of Aubin-Delisle anit Au.
bert Gallion, and in the towaships of Jerscy, Marlow, Liniére and Metgermette. Saveral
eutcrops of quartz appear along the Kenncbee road ; and at low water wmany of thew can
be.seen in the beds of the Famine, Du Luup and their tributary streans, such as the
Oliva, the Metgermette, and others already wentioned in speaking of the alluvial gold. T
may here notice especially the quartz veius which were, at the time of my visit, being
examined in Liniére, very near the frontier. The encasing rocks here, as :lsewhere, were
clay-slates, and sandstones more or less caleareous. These rocks and their veins ave
already described in your report for 1863, pages 486437, and move in detail in the Feport
for 1859, pages 50-52.

The townships and seigniories which are the subject of the preceding remarks, are on
the right bank of the Chaudiére, but the veins for the most part appear to -ross the river,
—for I obscrved many outerops of them ou the road from St. Joseph to St. treorge, as well
as on the shores and in the hed of the Chauditre. Several of these huve a ready been fol-
lowed, and uncovered on the left bank, especially in Vaudreuil and Aubert- Gallion. Other
outerops of quartz are seen ou the road from Vaudreuil to Lake St. Francis, in the town-
ships of Tring, Forsyth, Aylmer and Lambton, where T observed several nrur the lake. I
regret not 3 be able to give you a detailed description of the quartz veins in this latter
region, the sxploration of which was prevented by the early snows; but I shall now pro-
ceed to statc the observations which I was able to make upon the veing of which I have
sent you spceimens.

Vaudrewil—Upon lot 83 of range 1 north-east of this seigniory is a veiu of quartz
runpiog N.N.E., with a south-castern dip. Oan this vein, at the time of my visit, a pit
had been sunk, five feet by twelve, to a depth of sixteen {eet, showing a distance between
the clay-slatc walls of twelve feet. The mass was not homogeneous, but cowposed of a net-
work of small veins of quartz impregnated with oxyd of iron, and scparated by what ap-
peared to b portions of the wallrock. I was afterwards informed that at a depth of
twenty or twenty-five fect these veins united into a single small one. It is suid tlat un
assay of a portion of this quartz sent to Boston gave at the rate of 37 of ppold to the ton,
while another assay on the spot, by a Mr. Colvia, gave $106 to the ton. A mechanical
assay, by erashing and wushivg twenty pounds of the quarts, of which I rend you speci-
mens gave tae five very small particles ot gold.  (No. 1.%)

What : ppears to be a powerful vein of quartz runs north-east through lot 21 of the
concession St. Charles, with a very slight dip to the south-cast. An cxeavition seven fect
by twenty, liad here been sunk to a depth of eighteen feet, aud the adjacens clay-slate was
only visible on the south-east side of the vein, whose thickness here Is at ieast seventeen
or cighteen fect. It is divided by joints into irrcgular masses scparated by ochreous and
earthly matier, but seems more compact at the bottom. I remarked near the worth side
of the excavation, a vein of brown decayed material, having a thickness of from four to
twelve inches, and running parrailel with the quartz vein. It was said that a portion o
this quartz, assayed at Toronto; gave $136 of gold to the ton, aud that auolther a:zsay by
Mr. Colvin ;:ave $54; the certified assay by Dr. A. .\ Haycs of Boston, gave for the quartz
of this vein $77.56 in gold and $2.55 of silver to the ton. After my visit "0 October, the
pit was sunl. to thirty fect; but on wmy return in January, the workivg was suspendc _l,‘ 50
that T could not examine the bottom. The specimens sent were tuken in Oc.ober, (Ne. 2.)

* This and the following numbers in ;;érenthesis refer to the assays in the fol.owiogRep
Dr, Hunt.
3
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Oa lot 62 of range 1, north-east, there is an outerop of a vein of quartz, from which
a fuw cubic feet have been removed by a very superficial working. The breadth of this
vein was from four to five foet, but as it was neither uncovered nor exaxined, it was impos-
+ible to determine its attitude. [t s said that an assay of the quartz, made in New York,
save $10 in gold and $22 in silver to the ton of rock, but that by the assay of Mr. Colvin,
it yielded not less than 8106 to the ton. T bave sent you a speeimen of this quartz,

.\‘AO. 3.
( ;\n) opening two or three feet deep on lot 10 of the concession St. Charles, has exposed
a vein of quartz in elay-slate, running N.E., with a south-east dip. The vein has a thick-
ness of twenty-four feet at the outerop, and an irregular jointed structure like that on lot
21 The assay by Dr. Hayes, of this quartz, a specimen of which I send you, gave $70.95
of gold, and %264 of silver to the ton.  (No. 4.)

I have went u specimen from an outerop of quartz runuing N.X., on lot 39 of the
range 1, morth-cast.  Although my atteation was called to this locality, the superficial
workings which had been made were covered by snow, so that it was not possible to ex-
swine it.  (Nuv. 5.)

[ also observed an outerop of quartz in clay-slate, a little above the opening made by
we on lot 26 of the concession De Léry. Tt has a breadth of three or four feet, and runs
vorth-cust, but its attitude could not be determined. The mechanical assay of twenty
pounds of this quartz cave me no trace of gold, and it was not judged worthy of {urther
trial.

In deseribing the alluvial deposits, 1 have alrcady noticed a pit made by me on lot 14
of’ this conecssion, a little below the working undertaken by the agent of an Ainerican
compuny.  In hoth of these openings quartz and sandstonc, apparently interstratified, and
runutsg uorth-cast, were met with, and in one of the excavations were transversed by a vein
ot dark-coloured carious quartz, having a1 cast and west ccurse.

The vein of quartz which crosses the Gilbert on lot 20 of the concession De Léry,
appears to be a continuation of that already met with on lot 19 of the concession St.
Charles. Tt was examined on the right bank by an excavetion, in which the vein showed
a4 breadth of seven or civht feet between its two walls of clay-slate.  Its course is N.E.,
with a dip to the 8.1, and at the outerop it is divided by matters derived frow the wall-
rock nfo two distinet veins, which evidently tend to unite helow.  The quariz of the vein
is cavernous, and the other matters in the vein and adjucent to it are generally ochreous,
Ou the left bank of the Gilbert the exam nation consisted in an adit opened in the side of
the hill, where the vein was met with as before, divided into two parts, but much less im-
pregnated with oxyd of iron, Sowe alluvial gold was found in the gravel from this adit.
| submitted to a mechanical assay, by pulverizing and washing, twenty pounds of the quartz
from the right bavk, and found in the residue twenty-two particles of gold, very minute,
but visible tv the naked eye. I was assured that the assays of Dr. Hayes had given for
this, of which I send you a specimen, fron 316 to 818 to the ton. (No. 6.)

"T'wo uther outcrops of quartz, bearing in this case, E.IN.i., were pointed out to me on
lot 21, ol the same concession. As the exploring pit which had here been sunk on the
right bank of the Gilbert had partly caved in, and was filled, I could not examine the vein
at this point.  The other ontcrop on the left bank had not yet been in any way examined.
A specimen of quurtz from the right ban’ is said to have given $40 of gold to the ton.

L have mentivned the lot 53, on range 1, north-cast in Vandreuil, as one of those on
the bank of the Chaudiére, at the Devil’s Rapids, where there are numerous exposures of the
1ocky strata; among these is a strong band of sandstone, with a N.E. strike, the strata
being traversed by nuinerous little veins ¢f quartz running E.S.E., and among them a well-
warked vein, a feot in width. A\ little to the east of this exposure of sandstone, is an out-
erop of’ quartz, which a longitudinal cutting has exposed for a distance of thirty or forty
tect.  This mass of quartz, like some otlers already described, is divided by joiuts, which
are filled with carthy matters.  Otber outcrops of a pure white quartz, seceming to belong
to Isolated maasses, appear on the same lot. [ made a mechanical assay of fifty pounds of
the above quartz, without finding a visible trace of wold, while the assay of the same
quantity of quartz selected from vutcrops on lot 51 A, gave five small particles of gold, 1
have sent specimens from this lot, and also from lot 53. (No. 7.)

I observed at the northeast extremity of lot 2, of the concession St. Charles, the out-
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crop of a vein of quartz running N.E., and having a breadth of about five fect. 1t had
ortJ.]y l;gen superficially cxplored. = A mechanical assay of twenty pounds gave me no trace
of gold.

In lot 16, of the concession Chaussegros, an opening has been made on the outerop of
a vein of (uartz, running N.N.E. At the time of my visit it was too superficial to enuble
me to determine its attitude, and the cold weather soon after put an end to the working.
I send you a specimen of thisz quartz, the mechanical assay of twenty pounds of which
gave me five small particles of gold.

An outerop of quartz having been indicated to me on ot 49 A, of range 1, north-cast,
T went to examine it, but the soil being covered with snow, and ao exploration having heen
made, I could not do so; I, however, notice it, anil have sent you a specimen of the quartz.

Another locality of quartz having been indicated on lot 59 A, of range 1, north-east,
near Boldue’s Creek, I went to cxamine it. A saperficial opening has here exposed for a
breadth of thirteen fect an incoherent mineral mass, cousisting of quartz, mixed with the
encasing clay-slate and sandstone, but seeming pevertheless to form a vein running N.IY
The surface being covered with snow, the examination of this deposit was difficult, and
besides a deep eveavation would have been necessary in order to determine the attitude of
the vein. T send a portion of the quartz, of which a mechanical assay of twenty pounds
gave me six very small scales of gold. (No. 8.)

Aubin-Delisle. On lot O of range 1, of the seigniory of Aubin-Delisle, a pit six fect by

cight has been sunk to a depth of twenty-five fect on an outerop of quartz
which runs east north-cast, and dips south-south-east. The mineral mass, which is imbed-
ded in clay-slate, is divided by an admixture of the wall-rock into several veins, onc of
which is four feet wide. Other outcrops appear here and there on the same lot, and lead
me to suspect the presence of a considerable mineral mass in the attitude of a bed. Isend
a specimen of quartz. (No. 9.

. 1 here notice, in passing, a deposit of quartz, which I have not examin-
Aubert-Gallion- o gituated on lot 30 of range 1 of Aubert-Gallion, and of which I send
you a specimen.  (No. 10.)

. Another deposit of quartz which has been partially explored, is found on lot
Liniere- 7g of range 1 of the township of Liniéve, but at the time of my visit in January
last, the working was suspended and the pit filled with water and ice. The vein, which
has a width of five fect, and runs north-north-cast, is of white quartz imbedded in elay-
slate. T was told that visible gold had been observed in another small vein, at the bottow
of the pit, and that an assay of the quartz made at New York, gave $54 of gold to the ton.
I send you a specimen of the quartz. (No. 11.) o
‘ A shaft to the depth of twenty-five feet has been opened on lot 2 of range 1 of Liniére,
very near the fronticr, on an outcrop of quartz runoing north-cast, with a dip to the south-
east. Tt isa large mass, consisting of several veins from four to six inches, and in one
case a foot in width, with intervening portions of wall-rock. T send you specimens of the
quartz. (No. 12.) )

Another excavation on the same lot has exposed a net-work of small veivs, more or
less ochrcous, and imbedded iu the clay-slate. T know from reliable sources that other
outerops of quartz have been observed in this locality and in other places in the towpships
of Liniéro aud Metgermette, but as the country at the time of my visit was covered by
more than a foot of snow, I was not able to examinc them personally. )

While I was cxamining the lots of the British American Lund Company, in the
basin of the St. I'rancis, I made an examination of certain deposits of guartz, with the
following results :— ) ’ .

The bed of the Magog River where it passes through lot 10 of range 5 of the town-

ship of Orford, presents numerous loosc masses and several veins of quartz. 1
Orford. opened two trenches on the left bank at ]‘ow water level ; one of th::se made in
the slate, in the supposed dircction of one of the veins failed to meet it, while the ather
disclosed a mineral mass, irregular and of uncertain thickness, composed of a confused
mixture of quartz with slate and a decomposed ochreous matter. One outerop of quarta
with a north-cast direction and a thickncss of about ten feet, hud o cavernous structure
and geemed likely to be auriferous. Having found a few scales of alluvial gold in the re-
pidue from washing about twenty cubic feet of the adgaceut gravels, I suspected that the
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precious wetal mght be derived from the quartz wveins which I have just ment‘oned, but
the results of ass: ys made by Dr. Hayes of several specimens of the quartz from -his vicin-
ity, showed how uncertain sre such indications, for not one of tho specimens contained
gold.  These aseuys were the more interesting inasmuch as it appears to mo that tho band
of talcose schists and quartz veins, which here crosses the lands of the British American
Land Company, ¢lso traverses thosc of the Goleonda Mining Company, which a:e the lots
2 and 3 of range 13 of Ascot. The results of numerous assays of the quartz aid talcose
slates from this locality, published by the Company, give, as I have before meationed, a
mean resnlt of $153 of gold to the ton. These rocks appear identical with those of Or-
ford described above, {from which they arc only separated by a distance in a right line of
about two miles.

The stream alrcady spoken of (page 63) which falls into Lake St. Francis, after
having crossed several lots in range A of the township of Lambton, traverses
several outerops of quarts. These were particularly remarked on lots 8 and 9,
where the bed of the stream is strewn with numerous masses of the mineral, portions of
which were also found in the cxeavations made by me oun lot 8, in the search for alluvial
gold. At the time that I examined these lots I could not undertake the researches neoes-
sary to deterniiuc the attifude of these veins. I however remarked, that while appreciable
quantities of alluvial gold were found ov lot 8, scarcely a trace of the precious mectal was
scen either above or below it ; while at the same time the angular aspect of the gold led
me to supposc that its source was not far distant. T accordingly made a mechanical assay
of twenty pounds of the quartz from lot 8, and obtained for as the result several very small
particles of gold.

In accordance with the instructions which T received from you, I have limited my
examination of the deposits of quartz in the Chaudiére valley to those which were already
attracting attention in theregion. If I have given you but short and incomplete descrip-
tions of these, it is because ju most of them the walls of the veins cannot yet be determin-
ed, and beeanse wot one of them had at the time of my visit been sufficiently opened to
allow of a correct opinion of its character or attitude. I have therefore preferred to pass
over in gilence certain points upon which information would be desirable, rather than give
opinions which could only be conjectural. I read in the Géologie Appliquée of Burat,
“that although the theory of metallifercus deposits, based ag it is upon numerous facts
which are the same in all parts of the world, may now be regarded as established, the
practical conditions, that is to ray those which regulate the character and richness of
mines, are altogether local.” The study of metalliferous deposits in a district where none
of the same kind are actively worked, is thus surrounded with difficulties and uncertainty ;
so that in attempting the examination, with which you had charged me, of the Chaudidre
region, it was neither possible for me to judge by analogy, nor to establish comparisons.
A knowledge of Jocal conditions morcover facilitates the estimation of the ecconomic value
of meta'liferous ceposits, for in some districts veins slender and poor at the surface, may
augment in size znd become richer in descending, while in others wide and rich veins, in
working, grow peor and narrow. We must therefore in o new country, work in the dark
as it were, until experience shall have fized certain rules for guidance. With theso reser-
vations, and relying on the facts established and made known in the Reports of the Geolo-
gical Survey, on the results obtained by the gold miners in the region during the last
three years, and finally upon my personal examinations as set forth in the preceding pages
I conclude with the following observations. '

Lambton.

CONCLUSIONS.

L. The auriferous deposits which cover a great region in Lower Canada in all probability
Conelusions,  contain, particalarly in the valley of the Chaudidre, considerable areas whose
regular and methodic working on a large scale by hydraulic processes may
be made remunerative ; in addition to which limited deposits of exceptional richness, such
as have been already found, may be looked for, ’
2. Although the examination of the alluvial gold from the deposits hitherto worked
does not permit us to attribute its source to veins of quartz in the immediate vicinity, it
is nevertheless established that this alluvial gold is derived from the rocks of the regiéu.



3. The existence of native gold having been established, alike in the veins of the
altered Upper and Lower Silurian rocks of the district, the search for gold-bearing veins
should not be confined to a few localities, but may be extended with probabilities of sue-
eess to the whole area occupied by the altered rocks of these two divisions.

I have the honor to be,
Sir, very respectfully,
Your most obedient servant,
A. MICHEL.



REPORT BY MR. T. STERRY HUNT, LL.D., F.R.8,

CHEMIST AND MINERALOGIST TO THE GEOLOGICAL SURVEY.

&rr,—I have now the honor to submit to you my report on the specimens of quartz
colleeted by Mr. Michel from the gold region of Eastern Canada, and described in his re-
port. To tho results of my assays [ have joined, as not without interest to those engaged
in gold-working, some explanations as to the manner of assaying, the distribution of gold
in nature, the nature and origin of the gold alluvions of Canada, and the mode of ocecur-
rence of alluvial gold in some other countries, as comparcd with Canadn, together with a
brief notice of the hydraulic process employed in California.

ASBAYS OF QUARTZ FOR GOLD.

Before giviog the results of my assays of the quartz spccimens selected by Mr.
Michel, it may be wcll to explain briefly the mode in which gold occurs in ores, the pro-
cesses adopted for its extraction, and the mode of assaying. V/hile the gold most fre-
quently occurs directly imbedded in quartz, (or in bitter-spar as in Leeds, or in calcareous
spar,) it is somctimes contained in metallic sulphurets, as in iron pyrites, which is often
auriferous ; in vitreous copper ore, as in St. Giles; in blende, as at the Chauditre; or in
arsenical pyrites, asin Nova Scotia. Sometimes the gold in these sulphuretted minerals isin
particles visible to the eye, but often in a state of minute division, and although the notion
has generally been questioned, perhaps in chemical union with sulphur and the other

_ metals, In quartzor in spars, it is doubtless mcehanically disscminated in
Quarts-crushiog. 1., rtjcles of various sizes ; but the operation of pulverizing the quartz tends
to beat these into thin flakes, and thus reduce the metal to a still greater degree of divi-
sion. The consequence is, that the simple crushing and washiog of ores fails to separate
the whole of the gold, partly because it is so finely divided as to be carried away by the
water, and in case of metallic sulphurets, perhaps because it may be chemically combined.
The new pulverizer of Messrs. Whelpley & Storer, of Boston, appears to overcome, to a
great degree, the evil arising from the farther division of the gold in the ores. In this
apparatus, which may be described as an air-mill, the mutual attrition of the particles ro-
tating with great velocity in a current of air, rapidly reduces the ores and all brittle
materials to dust, while grains of gold or any other malleable metal present, instead of
being extended into scales, are beaten into pellets.

Amalgamation. The use of quicksilver in the process known as amalgamation, enables

us to separate a much larger portion of gold than can be obtained by simple
washing, and is the process most commonly resorted to with gold-bearing quartz ; but in
the case of ores containing sulphurets like pyrites, is much less efficient. In such cases
the ores are first roasted to expel the sulphur, after which the gold is separated by amal-
gamation, or is dissolved out by a solution of chlorine,—a process now frequently employed
in cases where the gold is in a greatly divided state.

It is found in practice, however, that the ordinary method of amalgamation under the
most favorable conditions, fails to remove all the gold from pulverized quartz, and the
mineral which has passed through the process, still yields to the assay a greater or less por-
tion of gold. The loss of gold in this way is from twenty to forty, and even fifsy per cent.
of the whole amount present in the ore. This loss iy due, in great part, to the fact that
portions of the gold in an ore are not readily moistened by mercury, and thus escape amal-
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gamation. The cause of this is not clear ; but the difficulty is said to be overcome by an
1ngenious process recently invented and patented by Prof. Henry Wurlz, of New York,
which consists in adding to the mereury & minute portion of sodium. This communicates
to it a greatly increased amalgamating power, and so far s experiments have been tried,
promises to be of much advantage in the working of gold ores. The method of Prof,
Wurte has also been introduced in Krgland by Mr. William Crookes ; and according to the
stalements lately published by Mr Robert Hunt in the Quarterdy Journal of Science, with
excellent results.

From the preceding observation it will be seen that none of the processes used for the
treatment of gold ores (if we except that by chlorine) will enable us to determine the
whole amount of gold present in an ore. To obtain such a result, the method almost uni-
versally adopted for the assay of gold-bearing quartz consists in fusing it, previously re-
duced to fine powder, with a mixture of carbonate of potash or soda, and oxyd of lead. In
this process the quartz is completely dissolved, and if in such a solution a portion of me-
tallio lead be present in a highly divided state, it unites with all the gold (and silver), and
carries it to the bottom of the liquid mass. To effect this it is only necessary to add to the
mixture, either before or after fusion, a little powdered charcoal, which reduces a portion
of lead from the oxyd of this metal which was added. Tt is not necessary to reduce the
whl?]le, as the first portions of lead thus separated carry down with them the whole of the
gold.

In practice, this operation is performed on small portions. Usually from 500 to 1,000
graing’ weight of the quartz in fine powder is mixed with the same quantity
of soda-ash or pearl-ash, and as much oxyd of lead (litharge). Using French
weighs, I take for an assay of the pulverized quartz, pearl-ash and litharge, each 100
grammes (1,543 grains), adding 4-10 grammes (0 grains) of charcoal. These are intimately
mized and heated in a covered clay crucible to bright redness for about half an hour, or
until the whole is in a state of quiet fusion, when the contents of the crucible may be
poured into a conical mould, and will form, on cooling, a greenish glass with a button of
soft lead at the bottom weighing six or seven grammes (about 100 grains). When the ove
containg sulphur or arsenic, this is first thoroughly expelled by roasting at a red heat, and
the fusion then conducted as before, in some cases with the addition to the above mixture
of 50 grammes of glass of borax.

The buttons of Jead obtained by this operation are next subjected to cupellation—
that is, are heated to a strong red heat in a muffle-furnace, in small cups of
bone-ash, whichi absorbs the dross or oxyd of lead as it forms and melts, until
at last there remains nothing behind, unless gold or silver be present,—these metals re-
sisting the oxydizing process. In practice, it is generally found that the litharge employ-
ed contains a trace of silver, whose proportion may be determined if desired. If no gold
were present in the assay, the little bead of silver left after cupelling the button of lead is
at once dissolved by nitric acid, which does not attack gold. If there is much gold in the
bead, this is melted before the blowpipe with so much silver that the gold shall form no
more than one-fourth of thz2 alloy, and this compound, when treated with nitric acid, leaves
the gold in a pure state and ready to be weighed. Such is an outline of the method fol-
lowed in the assays given helow.

In the working of other metals, such as copper and lead, the ore is secn to be irregu-
larly distributed through the rock or veinstone ; and in the case of gold ores, though the
metal is generally invisible, or in such rare and small particles as to be readily overlooked,
the same irregular distribution is found to exist. ) o

Quartz holding a troy ounce of gold to the ton is a profitable ore™; this quantity is
equal only 1-32,666th part, or little more than a grain weight of gold to five pounds of
the rock, and even this minute portion is not equally diffused, but, in part at least, is con-

Mode of assay.

Cupellation.

*According to & published statement by Mr. Ashburner, the Mineralogist to the Geological Survey
of California, an average yield of eight dotlars of gold to the ton of quartz_will there cover the ex-
penses of mining, crushing, and amalgamating, provided the vein is wide, placed in fa,v'ora_ble
conditions for working, and near water-power for moving the machinery required. A vein yielding
regularly ten dollars of gold to the ton, may thus be wrought with proﬁt'. . Anqther estimate places
the actual cost of working & gold-bearing quartz vein in the above conditions in California at not
over seven dollars the ton.
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o centrated into particles of some size; as is shown by mechanical assays like
Distribulion o those described by Mr. Michel, where quartz specimens not greatly richer
E than that here supposed, yield by crushing and washing visible scales of
gold. Thesc considerations will serve to show how uncertain and how irregular must
neces:arily be the results of laboratory sssays, which are rarely made on more than two or
threc ounces of the pulverized quartz, for the reason that the manipulation of much larger
quantities by such a process becomes difficult.

To the following assays five or six pounds of quartz, taken at hazard from a larger
quantity, after being heated to redness and quenched in water to make it more friable,
were reduced to a powder, from which were taken portions for assay; these were more
finely pulverized and sifted. Now it is obvious from what has been said about the irregu-
lar distribution of thc gold in quartz that different portions of 100 grammes each of this
powder may contain very variable amounts of the prccious metal, and moreover that
anothcr mass of quartz from an adjacent portion of the vein may be much richer or much
poorer than that selected for trial. Hence in an ore like gold-bearing quartz, in which
the metal is generally invisible to ordinary inspection, the results of assays of selected
portions have but « very subordinate value in determining the economic importance of a
deposit ; and it is only by several ussay-trials of the powdcr resulting from the crushing of
very large quantities of quartz trom different parts of the vein, or by its working on a
large scale, that the value of a gold-bearing vein can be determined. Instances of the
variable results to be obtained from different portions of the same sample will be given
below, but the following statements, from a late paper by Mr. Robert Hunt, Keeper of the
Mining Records in Great Britain, ¢iving an account of rezent attempts to work auriferous
quartz in the distiict of Dolgelly, in Merionethshire, No'th Wales, where the precious
wetal veeurs in veins formerly wrought for copper, are instructive. From two mines
samples were assayed by Mr. Readwin, yielding from 200 to 400 ounces of gold to the ton
of quartz, yet he at the sawe time cxpressed the opinion that the average yield would not
exceed half an ounce of gold tu the ton. We are farther isformed that at one of the mines
200 tons of quartz had been stmaped, yielding 15 dwts,, a1d at the other 2500 tons giving
an average of only 12 dwts; wuile another mine in the same district had treated over
4000 tons with an average produce of nearly 56 dwts to tlie ton. This lode was of quartz,
with rome carbonate of lime, yellow copper ore and telluric hismuth, a not unfrequent
companion of gold in other regions.—( Quar. Jour. Science, Oct., 1865.)

Of the quartz {rom the twelve localities specially iadicated in the Report of Mr.
Michel as having been the subjects of some cxploration, there were made in
all thirty-one assays, cach on portions of 100 grammes, and with the follow-
ing results calenlated for the ton of 2,240 Ibs.; the value of the gold being estimated at
$20.67 the ounce troy of 450 grains. The silver was not determined in any of the assays,
but it did not appear in any ease to exceed the small proportion which is always alloyed
with native gold, and which in that from the a'luvions of the Chaudidre, as appears from
the mcan of several analyses given in the Geology of Canada, to be about 12 percent. It
is well known, however, that both the copper and lead ores of the Kastern
Townships contain portions of silver, so that where these ores are associated
with the gold, a larger alloy of silver may be Icoked fur. Thus, in an assay of a pyritous
eopper ore from a quartz vein in the Lower Silurian rocks in Ascot, more than five parts
of silver were found for one of gold.  (Geology of Canada, p. 517.)

1. Vaudreuil, lot 83, 1st range north-east. Two asssys gave no trace of gold.

2. Vaudreuil, lot 21, concession St. Charles. Five assays: of these four gave an
averag: of only 6 dwts. 13 grs. of gold=%6.76 ; while the fifth, in which a large scale of
goid was seen in sifting, and was added to the assay, yielded at the rate of 4 ounces. 1%
dwts.==8101.29 ; the average of the five agsays being $25.66 per ton. ’

u 8. Vaudrenil, lot 62, Ist range north.east. Two assays gave me no trace of
gold.

= Vaudreuil, lot 19, concession St. Charles. Six assays; of these the mean of four
gave 4 dwts. 21 grains of gold=155.03; and thit of two others, in which, asin No. 2, a
zcale of gold was seen and was ground up with the powder, was 3 ounces 2 dwts =$64_67.
The average of these assays is thus $24.71 to the ton. ' '

5. Vaudreuil, lot 89, 1st range north-east. Two assays yielded no trace of gold.

Assayz,

Silver.
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6. Vaudreuil, lot 20, concession De Lery. Two assays, the mean of which gave 14
dwts. 16 graios of gold=815.15 to the ton.
u 7. Vaudreuil, lot 53, 1st range porth-cast. Two assays gave no trace of
gold.

8. Vaudreuil, lot 59 1st range north-cast. Two assays gave no gold.

9. Aubin-Delisle, lot 9, range 1. Two assays gave no gold.

10. Aubert-Gallion, lot 30, range 1. Two assays gave no trace cf gold.

11. Liniére, lot 76, range 1. Two assays gave no gold.

12. Linidre, lot 2, range 1. Two assays gave a mean of 6 dwts., 13 grains of gold=
$6.76 to the Ton.

If we compare the results of thesc agsays with thosc mentioned by Mr. Michel, we
c . . ghall sce farther proof of the irregularity with which gold is distributed in
a:;:}{’:'.mo“ °f the gangue. The quartz from several of these veins has been examined by

Dr. A. A. Hayes, of Boston, whose results, which are worthy of the highest
confidence, are given by Mr. Michel, together with other assays by persons unknown to
me, but probably reliable. 'The quartz of No. 1 1ad givea in Boston $37, and in another
assay made on the spot, $106 of gold to the ton; the mechanical assay also yielded a por-
tion of gold to Mr. Michel; while two assays of znother sample from the same vein gave
me no trace of the precious metal. Again, in the case of No. 2, Dr. Hayes obtained
$77.56, and Mr. Colvin $54.00, whilc one assay of the same vein yielded me ot less than
$101.29 ; and four others, as secn above, a mean of only $6.76. No. 3, in like manoer,
is said to have furnished gold, though none was found in the specimen just assayed. Nos.
4 and 6 have yielded gold both to Dr. Hayes and myself; while of No. 8, which gave
traces of gold by Mr. Michel’s mechanical assay, and of No. 11, which is said to have
yielded gold to an assayer in New York, the specimens furnished me yielded ne
traces.

The specimens ot quartz collected by Mr. Michel are all from the Upper Silurian

strata, and, although generally running with the strike, appear to be from
fg:‘;’_e of the  t1ye veins. In meny cases they enclose angular masses of the wall-rock,

and evidently fill up fissures produced by fracture. These veins appear to
differ in their greater cxtent and ‘apparent continuity, from those which traverse the adja-
cent Lower Silurian rocks, and which are generally small and interrupted.

The quartz of the above veins is generally white and erystalline, often with drusy
cavities lined with crystals. It frequently contains portions of a brownish
cleavable spar, closely resembling ordinary bitter-spar or dolomite, which,
as is well-known, often contains a portion of carbonate of iron and weathers brownish. On
analyzing, however, a portion of the spar from 10, it was found to be a compound of car-
bonate of lime snd carbonate of iron, with traces enly of carbonate of maguesia, being iden-
tical in aspect and composition with a variety of calcareous spar from an unkonown locality,
analyzed by me and described in Duna’s Manval of Mineralogy, 4th Kdition, page 438
This sparry carbovate is slowly decomposed by the action of the air, giving 1ise to a very
light pulverulent form of bydrous peroxyd of iron, which at the outerop of some of these

veins is sccu still retaining the cleavage of the spar. The decompozition of
Boureo of  yhig or of a similar spar, is apparently the origin of the yn:zan or ferruginous
goasan. matter which forms, in some cases, the outer layer or selvage of the quartz veins
in this region. In the case of No. 10, it forms a considerable portion of the vein towards
the walls, and presents broad ocurved cleavage-plancs. The accompanying quartz, which
is generally white and crystalline, is sometimes stained green by chlorite, which forms
small masses in the vein.  Minute grains of galena are also present. The presence of the
spar, or of the result of its decomposition, was also conspicuous in the veins 1, 2, 4, 6, and
12, In some cases, as in the vein at the Devil's Rapids, this spar contains a portion of
carbonate of maganesc, and then the result of its decomposition 1s black or brownish-black
from the presence of oxyd of maganese. If gold were }mbedded in this spar, asit certainly
is in the bitter-spar of Lecds, it would be liberated during the decomposition of the spar,
and appear near the outcrop of the veins, From such a source may be derived the angu-
Jar and unworn gold which Mr. Michel found at the 8t. Francis, and of which occasional
purticles have been found elsewhere in tne alluvious, offering a marked contrast to the
ordinarily worn and rounded condition of the alluvial gold.

Calcareous spar.
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‘While the results of numerous assays of quartz from the Upper Silurien rocks are
certainly such as to encourage us to look for workable deposits in the rooks
Gold inlower ¢ that series, it should not be forzotten that specimens of native gold are
roek alse found in the veins of the Lower Silurian in Leeds and St. Giles. An
assay of the quartz from the latter is said to have yielded Dr. Hayes 63} dwts. of gold to
the ton. Gold has also been found in similar geological conditions at th: Halifax Copper
Mine, in a veinstone, whose assay gave about tho same quantity as the last. (Notes on
the Gold of Eastern Canada, published by the Geological Survey, page 31.) It seems
therefore quite as probable that workable gold veins may be found in the Lower as in
the Upper Silurian rocks. Indeed, the opinion has already been expressed in the Reports
of the Survey, that the chief source of the alluvial gold has been the disintegration of
the crystalline rocks of the Lower Silurian series, which form the chain of hills to the
north-west of the auriferous alluvions. It would seem, in fact, that the gold resting on the
Upper Silarian 1ocks beyond these hills must be derived from a source somewhat remote ;
since it is difficult to conceive of a force which could break up the rock, separate the gold
from its gangue, and give it a worn and rounded aspect, which should not be, at the
same time, an ecnergetio transporting agency. The derivation from the Lower Slluylan
rocks to the north, of a large portion of the materials making up the auriferous alluvions
which rest on the Upper Silurian strata is evident ; for intermixed with the dark-colored
c¢lay-slater of the latter are numerous worn pebbles of epidote, jasper, diorite, diallage,
scrpentine, and red argillite, which are derived from the Lower Silurian series; together
with magnetie, titanic, and chromic iron ores,—all three of which, but especially the
latter, appenr to characterize the oldcr rocks. It is further to be noticed that one of the
vichest alluvial deposits of gold yet observed in the Chaudiére district is along the Rividre
des Plantes, waich runs entirely on the liower Silurian rocks, and about a mile to the
north of the boundary of the Upper Silurian area. As might be expected, Mr. Michel,
who has carefully examined the alluvions of this stream, informs me that they differ from
those of the (x;lbert and other streams further southward, in which the ruins of the Upper
Silurian strata are mingled with those of the Lower Silurian series.

With regard to the black sand in auriferous alluvions, and the erroneous notions which
prevail with regard to it, it should be remarked that similar black saudy
residues, consisting chiefly of various ores of iron (sometimes with oxyd of tin
and other minerals), may be obtained from the washing of almost all sands and gravels derived
from erystalline rocks, and that the occurrence of a black sand, therefore, in no way
indicates the presence of gold. When however this metal is present in a gravel, it, from
its great weight, remains behind with the black sand and dense matters in the residuse
after washing. As long ago deseribed, the black sand of the auriferous aliuvions in Can-
ada consists chiefly of chromie, titanic, and magnetic iron ores.

The examinations of the auriferous alluvions above described, show the existence
of a peculiar deposit of clay, bluish on the Gilbert River, but yellowish in
Ascot, Orford and Lambton. It is very stiff and coherent, and encloses large
quantities of boulders and rounded fragments of rock, but seems from the testimony of the
miners and from the repeated trials made by Mr. Michel on the Gilbert and elsewhere, to
be destitute of gold. It is worthy of record that on lot 6 range 14 of Ascot, he detected
in it shells which were tou imperfect to be preserved, but from a drawing made on the
spot, appear to be a species of Mya. This clay, which seems to correspond to what has
been called the boulder-clay of the St. Lawrence and Champlain valleys, is like it found
distributed in an irregular manner, partly no doubt from the effects of subsequent denuda-
tion. While, on the borders of Lake St. Francis, which is 890 feet above the sea, the
bottom of the boulder-clay was not reached at thirty feet,it was often found by Mr. Michel to
he only two or three feet in thickness, and in many places was absent. Auriferous gravels
are found resting on this boulder-clay, but the general testimony is that they are poorer
than those found lying on the bed-rock ; and the important fact is shown by numerous
workings on lots 19 and 20 on the Gilbert, and also in Ascat, on lot 2 of
range 13, that a rich layer of auriferous gravel lies below the boulder-clay,
resting upon the clay-slates beneath.

The residue obtained by washing a portion of this barren clay from the Gilbert River
was not without interest. Besides the rounded fragments, which were, with very fow

Blaek sand.

Boulder clay.

Gold below the
boulder clay.
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exceptions, of Upper Silurian clay-slate, there were numerous worn avnd rounded mas-
ses of iron pyrites, which also made up one-third of the finer and heavier sand remaining
after waghing. This, after the separation of the pyrites, was found to consist of magnetic,
chromic and titanic iron ores, resembling those of the auriferous gravels of the same
vicinity, but in very much smaller grains. It is worthy of note that the grains, as well as
the gmall rounded pebbles of iron pyrites from this boulder-clay, were bright, and free from
any discoloration or tarnish, a fact which would seem to show that they had been ez refully
protected from the air by the clay ever since the time of their crosion. Such grains of
pyrites, bad they existed in a permeable gravel, would have been more or less completely
destroyed by oxydation, which. may explain the general absence of unoxydized pyrites
from the auriferous alluvions. The occurrence in this sterile clay of the chromic and
titanic irons which elsewhcere accompany the gold, is @ fact which suggests further inquiry
into the origin and history of the superficial deposits of this region.

In Australia the gold fields of Vietoria have derived their precious metal, as in
Canada, from quartz veins in Silurian rocks, but the breaking-down of these
took place at n remote period, the great deposits of alluvial gold being in a
series of sands, gravels and clays apparently of fresh-water origin, containing lignite,
and of Miocene or Middle Tertiary age; which are covered in places by averflows cf a vol-
canic rock, there called blue-stone. A partial disintegration of this apcient auriferous
drift took place near the close of the Tertiary period, giving rise to the second gold
alluvions, and the present action ol rain and rivers on these two produces the third or
recent alluvions. As a general rule, the portion richest in gold ia all of these is found at
their base, where they rest directly on the Silurian strata, In soms cases these several
deposits overlie one another, so that two or cven threc auriferous strata or gold bottoms are
found at different depths. These details are from a paper by M. A. Selwyn, Geologist to
the Colony of Victoria. (Quar. Jour. Geol. Soc., 1858, p. 533.)

The notes furnished me by Mr. Michel, and the result of his observations during a
residence of many years cmployed in gold mining in South America, show that
i the alluvial gold of New Granada ard Bolivia oceurs in conditions not unlike
those met with in Victoria. The gold which there, as elsewhere, is derived from the dis-
integration of quartz veins in th2 neighbouring mountains, is found most abundantly in an
ancient gravel, enclosing, besides many pebbles and boulders, the trunks of trees converted
into lignite, and often cemented into o very firm mass, resting on the bed-rock. Above
this are found successive strata of clays and gravels of various kinds, beneath which the
auriferous layer is sometimes so deeply buried as only to be reached by subterranean
mining. Although generally sterile, these overlying strata sometimes include a second hed
of auriferous gravel, ordinarily however less rich than the lower oue. This series of
strata, which in some districts 1s not more than twelve or fifteen feet in thickness, attaing
in others more than scventy-five feet. Sections of them are exposed in the banks of the
rivers which have cut through these clays and gravels down to the bed-rock. The
materials excavated from the valleys and carried to lower levels, constitute the secondary
alluvions, which are sometimes of great richncss.

A similar condition of things exists in California, where however the gold-bearing
quartz veing are ia much morc recent rocks than those of Australia and Can-
ada, their age being chiefly newer secondary. The alluvial gold washigsn
are divided into two classes, the older or dcep placers, as they are called, and the shallum
placers. The latter, which were superficial and local, and are now nearly e:'ihausteo'l', were
derived from the washing down of the more 'ancient. alluvions. or stratified aurl'f'erous
gravel; which rests upon the bed-rock, and attains a thickncss of .250 fec§ where it has
not been denuded. This ancient gravel, which like that of Australia, contains large quan-
tities of lignite or fossil wood, forms in many parts the surface of the
country ; but in others is covered by a thick and hardened layer of voleanic
ash, which caps the hills. It is where this auriferous gravel has been partially Qenuded,
that it is now wrought by the hydraulic method. The upper part of the deposit is poorer
than the lower, and the richest portions are near the bed-rork, Where dcposn‘s of immense
richness are sometimes found ; but at the Forks of the Yuba Rlver,'where it presents an
average thickness of about 120 feet, it yields, according to Prof. Silliman, who visited the
region in 1864, from thirty to forty-five cents worth of gold to the cubic yard. Thig
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applies to the gold actually saved by the hydraulic method there employed ; besides which
a large portion is washed away, and is partly recovered in subsequent washings by the
Chinese labourers in the rivers below. The canal, with its resorvoirs, for the purpose of
working this region, has been constructed at a cost of $600,000, and the amount of gold
extracted from an area of about 200 square miles at the Forks of the Yuba, has averaged
for several years past $2,000,000 annually.

For a detailed account of the mode of working in this region, the reader is referred to
a paper by Prof. Silliman in the American Journal of Science for July, 1865, from which
these details are extracted. In the Report of the Geological Survey for 1863, some

) deseription of the hydraulic process is given; but a much more extended
geyt‘]llro"(i‘hc account of it, with its various improvements, will be found in the paper just
' cited. Prof. Silliman gives, from a report by Mr. George Black, a skilful
English engineer long resident in California, many details, and among others tho following
estimate of the comparative cost of handling a cubic yard of gravel, estimating a miner’s
wages at four dollars a-day ; with the pan, twenty dollars; with tho rocker,
five dollars ; with the long-tom; one dollar; and with the hydraulic process,
twenty cents; thus making the cost of washing gravel by this method one twenty-fifth of
that by the rocker, commonly used by miners at the Chaudiére.

The estimate as to the minimum quantity of gold which way be extracted with profit
by this method, as stated by Mr. W. P. Blake, and copied in the Report of 1863, he has
since informed me is subject to some revision, and the recent data above givéen will enable

o us to revisc the calculation. We may assume that with Jabour at ons dollar
:tl;’;:‘lt)‘:ﬁ cal- 4 day, the cost of washing gravel by this method in Canada would be cve:
' fourth as much as in California, or five' cents the cubic yard. Now, it was
shown that the auriferous alluvion over an acre at the forks of the Du Lioup and Chaudidre
yielded, during the workings in 1851-52, at the rate of one and thirty-eight handredth
grains of gold to the cubic foot, which is equal to thirty-seven graing to- the' eubic yard.
At the ordinary fineness of the alluvial gold of this region, the value of this would be $1.33
28 the yield of a cubic yard of gravel. Now as has becn already remarked in the Report
for 1863, the allavial gold of Ganada is not confined to the gravel of river-channels, nor to
alluvial flats, but is found in gravels high above the river beds, to which the hydraulic
method might be applied with advantage even though the proportion of gold in them was
only a tithe of that in the flats of the Du Loup.

A consideration not to be lost sight of, is the existence in Canada of an old aurifercus
gravel which lies beneath the barren boulder-clay, and of which the
poorer gravel, overlying this last, is probably only a modified portion. The
analogy which is evident between this state of thiogs and the conditiens met with in Vie-
toria, Bolivia and California, is such as to lead us to expect that this ancient alluvion may;
in some parts of the gold region of Lower Canada assume a greater thickness and import-
ance than has hitherto been suspected.

I have the honor to be, Sir,
Your obediont gervant,
T. STERRY HUNT.

Tte oost.

0ld alluvions.

OrFicE 05 THE GEOLOGICAL SURVEY,
Montreal, Feb. 10, 1866
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