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To GEORGE Ivr. DAWSON, C.M.G., LL.D., F.R.S., 

Dit'ector oj the Geological 8u9'vey of Canada. 

SIR,-I beg to submit herewith a report on the surface geology and 
gold-bearing deposits of the "Eastern Townships» and adjacent 
portions of South-eastern Quebec. 

I have the honour to be, Sir, 

GEOLOGICAL SURVEY OFFICE, 

OTTAWA, May, 1898. 

Your obedient servant, 

R. OHALMERS. 



N oTE.-The bearings in this report are all referred to the (?'ue mer­

idian, and the elevations to mean sea-level. 



REPORT 

ON THE 

SUR]j'AOE GEOLOGY 
AND 

AURIFEROUS DEPOSITS OF SOtTTH-EASTERN QUEBEO 

BY 

R. OHALMERS. 

IN'l'RODUCTION. 

The following report contains the results of observations made by 
me in South-eastern Quebec during the three seasons of 1895, 1896 
and 1897. The district included in the report is that which extends 
from Lake Ohamplftin and the Vermont boundary north-eastward to District 
Montmagny county, and from the province line along the New Hamp- examined. 
shire and Maine border, north-westward to the plain of the St. Lawrence 
valley. A general study of the superficial deposits of the region was 
made, with special reference to t.he auriferous alluviums of the" East-
ern Townships."'* To carry out this thol'oughly it was necessary to 
examine the whole St. Lawrence valley in some detail. Accordingly, 

considerable time was spent in investigating the glaciation, and the el~~~~i;!~i~~, 
distt'ibution of the boulder-clay, and in tracing this and other superfi-
cial materials to the places of their origin. The prprglacial decayed 
rock-materials, sedentary t and transported, lying beneath the Pleisto-

* The name" Eastern Townships" is applied in a somewhat loose and general 
manner to that portion of South·efl.Stern Quebec lying to the south·west of Beauce 
county and the seigoiory of Lotbioiere, and between the St. Lawrence River and the 
In ternational bounchry. 

t The terms" seden tary " and" transported" are employed in a restricted S6nse in 
this report, in describing the pre·glacio,] beds of the region. Sedentary materials are 
those found in situ; Transported, are the same after having undergone modification 
by Bubaerial and fillvi30tile agencies, etc. 
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cene series. were likewise studied in the gold-bearing districts, as it is 
chieiiy in these j;hat the precious metllJ is found in workable quantities. 
The great changes of level which took place during the later Pleisto­
cene. evidenced by the marine fossils and shore-lines on both sides of 
the great valley referred to, are most interesting questions for investi­
gation. These show a differential upheaval, as the latest movement, 
the gradient of which increases in height above sea-level from the Gulf 
of St. Lawrence toward the Great Lakes, although apparently with 
some irregularity. Considerable attention was given to this question. 

A large body of facts relating to the subjects above-mentioned has 
been collected; but only such as are closely connected with the various 
questions treated of in this report and mainly embraced within the 
region under discussion, will be presented in the following pages. The 
examination of the upper St. Lawrence and Ottawa valleys and region 
of the Great Lakes is still in progress. 

Observations on the surface geology of the area specially included in 
this report were m(tde early in the history of the survey,')(- by Sir J. 
Wm. Dawson,'I- and by Dr. R. \V. Ells,t the latter treating of the 
glaciation, distribution of boulders, and the po~t-glacial deposits, in 
some detail. 

TOPOGRAPHICAL AND PHYSICAL FEATURES, AL'l'ITUDES, ETC. 

Topographically, the region under examination may be described as 
an undulating plateau with an average height of from 1200 to 1500 
feet above the sea; but, in its details, it nevertheless presents highly 
diversified features. Three parallel elevated ranges traverse it, which, 
although interrupted in places, are yet conspicuous throughout, trending 
in a north-east and south-west direction, and constituting the extension 
of the Green Mountains into Canada in two or three spurs known as 
the Notre Dame Mountains.§ Of the three ranges referred to, the 
highest and most extensive is that forming the boundary between 
Quebec, and Vermont, New Hampshire and Maine. The elevation of 
this range, at certain passes where railway lines cross it, is as follows: 
On the Grand Trunk railway, just south of Norton Mills station, 1361 
feet; on the Maine Central railway, at Beechers Falls, 1214 feet; 
and on the Canadian Pacific railway, at Boundary station, 1825 feet. 
Where the old Kennebec road, leading from Riviere du Loup to the 

* Geology of Canada, 1863, pp. 886-930. 
t Notes on the Post-pliocene of Canada, Can. Nat., 1872, The Can. let> Age. 1893. 
tAnnual Report, Geol. Surv. Can., vol. II. (N.S.), 1886, pp. 44-51J; Ib'id, vol. 

III., 1887, pp. 98-101 K. 

§ Annual Report, Geol. Stttv. Can., vol. II. (N.S.), 1886, pp. 30·31 J. 
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State of Maine crosses it the height by aneroid is 1950 feet. Towards 
the head-waters of the St. John River this range is lower, and between 
the Ohaudiere and Daaquam ri v~rs the region has no pronounced hill 
features, and does not exceed a height of from 1200 to 1500 feet. 

The higher summits along the International boundary, between Lake Higher
t SUD1lYil s. 

Ohamplain and Lake St. John, often reach an elevation of 2500 Ot' 

3000 feet, and are conspicuous features in the landscape, being observ­
able from almost every part of the" Eastern Townships." 

The next parallel range to the north-west is narrow and much 
broken, stretching from Memphremagog Lake to Lake St. Francis, 
bearing the general name of the Stoke Mountain range, but known 
locally by different names, e. g., Massawippi Mountains, Stoke Moun­
tains, Dudswell Mountains, and St. Francis Mountains. U sually, it 
does not exceed a height of 1200 or 1500 feet, but some peaks rise to 
2,000 feet or mot'e. 

The third range extends from the International boundary near Third parane 

S M . h d l\,T . h range. utton ountam nort -eastwar to l'Lontmagny county, crossmg t e 
Ohaudiere valley at Beauce Junction, Quebec Oentral railway and 
throughout its whole length faces the St. Lawrence plain to the 
north-west. Its general elevation is from 1000 to 1500 feet; but 
several summits rise from 2500 to 3000 feet above the sea· 
Within the region under review, it is a broken range, intersected 
by numerous passes and river-valleys, notably thoRe of the Etchemin, 
Ohaudiere, St. }<'rancis and other rivers. Longitudinal valleys 
also traverse it. The height is greatest where it leaves the St·ate 
of Vermont and passes into Oanada, lowering towards the valley 
of St. Francis. Thence it gradually rises north-eastward to the 
Ohaudiere River and the township of Oranbourne. 

Between the mountains described are parallel valleys, occupied for Heigh~s of 

the most part by later rocks than those constituting the three valleys. 

ranges. In these valleys thick deposits of superficial materials lie. 
The widest of these, between the International boundary and the 
Stoke Mountains, forms an undulating pl:1in with an elevation of from 
900 to 1500 feet. Along the line of the Mn,ine Oentral'railway, the 
height of this plain varies from 800 feet, neal' Dudswell lVIountain, to 
1660 feet as the International boundary is approached. The levels of 
the Grand Trunk railway show it to have a height of about 750 
feet on the north-west, rising to 1250 feet or more on the south-
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east, while the elevation where the Oanadian Pacific railway traverses 
it, is from 750 to 800 feet on the west, to 1700 feet at Springhill 
near Lake :Ylegantic. Along the Tr,ing and :Megantic branch of the 
Quebec Oentral railway, the elevation of this plain is from 984 feet at 
Tring Junction, on the divide between the St. Francis and Ohaudiere 
waters, to 1676 feet near Little Megantic Mountain, desconding 
thence to 1325 feet at Lake Megantic. 

Orossing this valley in a south-easterly direction from Robertson 
station, Quebec Oentral railway, 1195 feet high, on the divide 
referred to between the St. Francis and Ohaudiere rivers, and pro­
ceeding towards the foot-hills along the International boundary, 
it is found to be nearly horizontal or rather to have only a slight 
ascent. But to the east of this, within the drainage basin of the 
Ohaudiere River, this interior valley has a north-west slope again, as 
in the St. Franois River basin, from the divide between the first­
mentioned river and the St. John. 

The elevation and contours of this large interior valley, bounded as 
it is by mountains on both sides, are described, because, though it has 
doubtless suffered much deformation, it seems to have been a basin 
for the accumulation of sediments from a very early geological period. 
The rocks occupying it are slates, sandscones and limestones of Oambro­
Silurian age, with granite mountains at intervals rising above the 
general level. Taking the ranges and included valley together, they 
indicate that the region must have been for a. long time above the 
level of the sea previous to the Pleistocene period, and have formed 
an area of profound denudation. This subaerial denudation must 
have lowered the surface several hundred, perhaps several thousand 
feet, especially where the rocks were more yielding, and thus the crys­
talline ranges and mountains have been left standing above the general 
level. To this evolution of topographic forms must be added the 
changes of contour which were brought about by orogenic and general 
changes of level, as well as those due to igneous causes during the 
protracted geological ages which intervened from the time the region 
became dry land till the present. ThAsA will be referred to in the sequel. 

GENERAL AND LOCAL OHANGES OF LEVEL IN THE REGION. 

An examination of the geological maps of the region shows that it is 
mainly occupied by three systems of geological formations, extending in 
parallel bands of greater or less width in a nearly north-east and south-
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west direction. The rocks composing these geological formations have 
been classified as follows commencing with the oldest: Pre-CamLrian 
(probably partly Huronian) consisting chiefly of schists, gneisses, etc. j Geological 

Cambrian slates, sandstones, and quartzites, and Cambro-Silurian slates, form ations. 

limestones, etc. Intrusive rocks occur in these, most commonly in the 
Cambl'ian and pre-Cambrian. The rocks of these geological systems 
being different in chamcter and hardness, they have, in their degrada-
tion, necessarily developed different topographical features, a result due 
probably to some extent also to differential vertical movements. A 
considerable body of facts has been obtained relating to these local or 
oeogenic uplift,s which will be referred to in the following pages. As 
will be shown from observations made in the country extending from 
the Iuternational boundary in the vicinity: of Memphremagog Lake 
north-eastward to the Chaudiere valley and Cranbourne, the areas 
occupied by pre-Cambrian and Cambrian rocks, appear to have been 
unequally uplifted reln,tively to the broad band of Cambru-Silurian 
to the south-east. This anticlinal movement seems to have commenced Orogenic 

at a very early date in geological history, and was probably repeated movements. 

at intervals since. Connected therewith, and apparently in some 
degree relateu to it, were eruptions or igneous rocks along the 
same belt. These eruptions have taken place at different geological 
periods. The fact that such mountains as Owls Head, Orford, Big 
and Little Hllm mountains, Adstock, etc., which consist of igneous Late origin of 

rocks are the highest or among the highest isolated summits in the !"ountains of 
" Igneous rocks. 

" E astern Townships" renders it proba,ble that they owe their greater 
elevation, compared with the adjacent range, to their more recent 
origin, and to their having undergone less denudation. In corrobora-
tion of the conclusion that these moun.tains are of late origin, another 
fact may be f1,dded namely that dislocations of some of the river-
valleys, notably the Chaudiere at the Devils Rapids, the Famine 
River at the falls, caused evidently by these eruptive masses, appear 
to be of such recent geological date that the rivers have not succeeded 
since in cutting their channels down to the base-level of erosion. 

In regard to orogenic movements along the watershed at the Inter-
national boundary, it is difficult to say whether this axis has been ele- Orogenic 

vated differentially in a similar manner to the mountains near the St. ~1~~om:h!SIn_ 
Lawrence River during the pre-glacial existence of the ancient rivers tern~tional 
referred to, although it seems probable that it has likewise undergone boundary. 

repeated uplifts from time to time. But which of the three mountain 
ranges ill the" Eastern Townships " is really the oldest may be, after 
all, doubtful. A number of facts would seem, however, to favour the 
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conclusion that the watershed along the International boundary was 
the original watershed. It seems to have been the axis of a wide range 
of collateral and subsidiary mountains for long ages, and the wf1.tershed 
of a numbet' of very old rivers, and these facts, together with 
other circumstances, lend support to this view. The Cambro­
Silurian plain, dissected by transverse river-valleys, rises towf1.rds 
this axis from the north-west, although its present contours 
may be quite different from those which existed when tho 
valleys were being eroded. If, however, the rivers whose ancient 
courses traversed this interior valley flowed northwardly in their 
early stages, and there is no evidence to the contrary, then it is 
clear that the attitude which this valley now presents must have been 
assumed in early PahBozoic time, and it may, indeed, have had a greltter 
slope then than at present, the direct courses and depth of some of 
these valleys strengthening this inference. 

The interior valley referred to, as well as the mountain ranges on 
Di.tnrbance. either side, bears evidence, howeve.r, of great disturbance and change of 
of the rocks m . . . 
the interior attItude. The rocks are tIlted and faulted 111 a remarkable. manner. As 
valley. showing the stresses to which they have been subjected even in Post-

Tertiary times, reference may be made to the dislocations and slips 
observed in them, in the areas occupied by Cambro·Silurian and 
Cambrian slates, in a number of places, since their surfaces were 
striated by Pleistocene ice. A few examples of these dislocations may 
be given. 

In the southern part of the seigniory of Aubert GallioD, a band 
Dislocations of slates about five feet in thicknes'3, with a high dip to the south-
of the strata d f d b since the east ha been orce up a out six feet higher than the rocks on either 
glacial period. side. The diRplaced mass extends north-east and south-west for several 

hundred yards, though somewhat irregular as to height and thickness. 
On each side nalTower hands or portions of the strata have also been 
displaced a fe~ inches. 

At St. Evariste de Forsyth, Be(Luce county, a ridge of slate dipping 
At St. \i;var- about S. 30° E. < 60° showed displacements since the glacial pet'iod, 
late de For- d' F' I b d ~ h f f . h ' I h' ayth. as represente illIg. ., a an Of t ese our eet In t IC mess aVlllg 

also been thrust up five feet and a half above the general level of the 
rock surface. 
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Fig. 1. 

S-E. N-W. 

DISLOCATIONS IN GLACIATED SLATES AT ST. EVARISTE DE FORSYTH, 
BEAUCE CO., QUE. 

SCALE :-10 feet to 1 inch. 

The main dislocated band shown in Fig. 1, was traced about 600 feet, Succession of 

although bl'oken down in places. The pressure or shove which forced movements. 

up this mass of slates seems to have been from the south. After the 
first shove there appears to have been a settling down of all the slates 
except the four-foot band, followed by a.nother, or perhaps several 
shoves, each apparently succeeded by a slackening in the pressure. 
The basset edges of all the slate banels are striated by ice which moved 
S. 56° E. 

East of J ersay Mills, dislocated slates with a down throw of about Other 
dislocationd 

three inches on the south-east occur. 

In Ste. 1\1 arguerite settlement, to the east of Jersey Mills, a band ot 
glacin.lly striated slates from six to eight feet thick is dislocated abouf 
four feet. The downthrow is on the north. Other minor dislocations 
of three or four inches also occur in these glaciated rocks. 

At the International boundary, on the old Kennebec road, the stri­
ated Cambrian slates are dislocated in a number of places from three 
to six inches Ol' more. Here also the downthrow was on the north 
side; but the surfaces are a good deal weathered. 

Near the mouth of Gilbert River, a dislocation of from twelve to 
fifteen inGhes was observed in striated slates; downthrow to the 
north. 

At :YlacLeod crossing, Canadian Pacific railway, east of Scotstown, 
dislocations of three inches or more in glaciated surfaces were noted; 
downthrow to the north. 
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On the road leading from Sherbrooke to Stoke Centre, five or six: 
miles from St. Francis River, dislocations from two to six inchel! also 
occur in the slates. 

·West of Richmond Junction, Grand Trunk railway, a dislocation 
of three inches was seen in slates, the basset edges of which are 
glaciated. 

On the west side of Orford Mountain a dislocation of four or five 
inches in a glaciated rock occurs. The downthrow 1S on the side 
towards the mountain, that is, 011 the north. 

These dislocations and many others of small amount tend to show 
the changes recently, and perhaps, still going on in the outer crust of 
the earth in a c'egion where it is supposed to have attained a con­
siderable degree of stability. The slips or displacements are quite 
numerous in districts occupied by the Cambro-Silurian slates. 

A noteworthy circumstance in regard to the local dislocations or 
slips is that they seem often to have occurred near some ridge or 
mountain, or mass of resisting rocks, t.he down~hrow being usually on 
the side towards it, or rather the sliding up of the slates has taken 
place on the side farthest from it. \Vhetherthis has been caused by 
a pushlng up of the beds against this resisting mass, or by a slight 
sinking of such mass from cooling and contraction, or whether it is 
due to both causes, remains to be determined. The facts serve to show 
the instability of the outer crust even in the latest geological period. 

PLEISTOOENE MARINE SHORE-LINES OF THE S·r. LAWRENCE VALLEY. 

Shore-lines. Besides the 10Cl\1 and orogenic changes of le\'el described, other move-
ments have tl\ken place in the Pleistocene period affecting not only the 
whole N ul'th-east Appalachians, but also the St. Lawrence valley and 
the Laurentides, and indeed, t he whole of Eastern Canada. These 
were of a more general character, although, perhaps in some places, 
differential or orogenic. Investigations regarding these general oscilla­
tions are still ill progress j but enough is known to give us a fairly 
u,ccurate idea of their range or extent in the St. Lawrence v<tlley. 

Height of The data at hltl1d respecting the height of that port.ion of Canu,dian 
region in t.he territory lyimr to the s()uth of the St. Li1wrence River relative to sea 
later TertIary . '" ,. . 
period. level dUrIng the later TertIary, appear to demonstrate that It stood 

considerably higher at that time than at present. * Except in the Lake 

*Annnal Report, Geol. SUl'v. Can., vol. VII. (N.S.), pp. 22-25 u. 
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_ Champlain basin, however, no new facts have been obtaine<il specially 
bearing on this question. Lake Champlain is 402 feet deep in the 
deepest part, * and a large pfl,rt of it has an average depth of 200 feet. 
Hs mean surface level is 98 feet above the sea. 

Here, therefore, we have what was probably a river valley, or a 
valley of denudation in the Tertiary, the depth of which below sea-
level (304 feet) may be taken as a measure of the heighc of the land in 
that period relative to its present altitude. S. Prentiss Baldwin infers 
that the Lake Champlain district was in pre-glacial times at least 
from 300 to 500 feet higher than at present. t Be that as it may, the 
facts are in accord with those observed around the seaboard in Eastern 
Quebec and New Bmnswick regarding the height of the region in the 
Tertiary period. On the advent of the glacial period, the North-east 
Appalachians seem to have maintained approximately the height at Height of the 

which they stood in the later Tertiary until they became enveloped ~~~~1~~ahi~ns 
in ice. Succeeding this was a subsidence, at the maximum stage of in ~he glacial 

which the land in some parts of the region stood from 800 to 1000 penod. 

feet lower than at the present day relative to the sea. A great gulf 
or estuary then occupied the St. Lawl'ence valley, which formed Hhorc-
lines or beaches when at its extreme height, and also others during its 
recession as the land rose. A preliminary table of the elevations of 
these shore-lines on both sides of the valley is given in the Summo.ry Heights of 

Report of the Geological Survey for 1897, pages 66-68, but the levell- shore-lines. 

iugs ha.ve been made with aneroids only, based on those of the 
nearest railway stati.ons. In the present report, a general statement 
of the altitude,; merely will be offered until instrumentallevellings have 
been made at a few, at least, of the principal points. 

In the investigations regarding these shore-lines, the St. Lawrence 
valley has been traversed on the tiouth side, from Metis to Lake On­
tario, and on the north from Cap Tourmente, or Ste. Anne de Beaupre, 
to Lake Nipissing. Longitudinally, this valley may be said to ascend 
from the estuary and Gulf of St. Lawrence, of which it forms a part, Slope of St. 

d · . d . h b 1 . . Lawrence an m lts west war extenslOn t e ottom or p am preserves approxl- valley longi-

mately the same gradient throughout till it enters the Lake Ontario tudinaUy. 

basin. The tributary valley of the Ottawa also exhibits the same 
contours westward to Chalk River or beyond. From this point up-
ward, as far as Mattawa, the valley rises more rapidly. Here it bifur-
cates, in one valley flows the Ottawa River, in the other its tributary, 
the Mattawa, the latter continuous to the Nipissing Lake basin. 

-'Report of the U.S. Coast and Geodetic Survey for the year ending June, 1887, 
pp. 1615-166, 172. 

t American Geologist, vol. XIII. No.3, Ma.rch, 1894, pp. 170-184. 
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Transversely, the St. Lawrence valley ascends also from the river 
northward and southward to well-defined limits, although to the eye 
apparently a level plain. The. plain abuts against higher slopes, and 
its margins can be traced almost as clearly as those of the Gulf of St. 
Lawrence at the present day. These margins are not, however, always 
uniform in height j but appear to have suffered deformation in a 
num bel' of places. Skirting the valley or plain on all sides are terraces, 
beaches and benches, composed for the most pa rt of stratiiied gravel, 
sand and clay, although occasionally a terrace or bench cut into the 
boulder-clay is met with. These mark the shores of the sea which 
invaded this valley in the later Pleistocene. Generally speaking, they 
form a series of three or more, the lowest distinct and continuous, the 
highest often interrupted. Like the bottom of the St. Lawrence 
vaJley itself, these shore-lines have an ascending gradient westward, 
that is, up the valley. This gradient is rather grE'ater than that 
of the bottom of the valley, or of the marine plain j but neither 

Deformations. is exactly uniform. Local deformations, or what may be termed 
a 'bulging up' of the surface, occur in places. Near the border of 
the plain these affect the shore-lines and probably the higher grounds 
also. Correlative local sags or reduced uplifts may likewise be noted. 
From Cap Tourmente on the north and Montmagny on the south, 
westward to Montreal Isl and, 01' to an imaginary line drawn across 
the valley from St. Jerome to Danville or Richmond, the shore­
lineR are practically the same height on both sides, evidencing thus far 
the comparative uniformity of the general uplift. Along the north 
side of the Ottawa, their gradient increases from St. Jerome as far 
westward as they have been traced, although apparently with more 
local deformation. On the south side of the St. Lawrence, the shore­
lines seem to indicate a slightly descending gradient from Danville 
south-westward towards the International boundary j but, owing to 
most of the measurements having been made with aneroid only, they 
probably contain small errors. 

Method of The method pursued in tracing the Pleistocene marine shore·lines 

I
t!,acing shore- of the St Lawrence basin was to proceed from the known marine 
meso 

fossiliferous beds outwards towards the margin of the plain, and to fol-
low those beaches which flank the slopes and face the open valley. 
Along the foot of the Notre Dame Mountains they are practically 
continuous from the gulf as far west as Richmond or Shefford j to 
the weRt of that they are more or less interrupted, or mther they are 
more difficult t(l trace. 
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All the measurements of heights were made with aneroids based on Localities 

h I 1 f I '1' h h ' d where shore-t e eve sot 1e nearest rm way statIOns, except were ot erWlse note , lines werA 

and are referred to mean sea-level. levelled. 

Feet. 
1. At Gaspe Bay (Annual Report, vol. IVII. (N.S.) pp. 22·25 

M.); heigh t,225 te>o 00. 00000. • ••• •• 0 ••• •••• 0 ••• 0 ..... 230 
2. Near Trois Fistoles, thrp.e shore-lines at 240 feet. at 345 feet, 

and at ........ . ............. o ... 0 ••••• 0 •• 0" • 0 •• 0 •••• ••• 375 
3. South·east of Montmagny, or St. Thomas, three shore·lines 

at 250 feet, at 465 feet, and at ....... 0 • 0 ••••••••••••••• o. 545 
4. At St. Anselme Mountain, 15 miles south·east of the city of 

Quebec, shore·lin eR at 540 feet, and by sp. level at . .. ..... 559 
5. ,Vest of Steo Julie in Somerset, shore·lines occur at 626 feet, 

at 790 to 800 feet, and at ... ... 0 •• 0 . 0 .0' ••••• 0 ••••• ••• 0 •• 890 
6. Near Danville, shore·lines at 675 feet, at 720 to 740 feet, at 

830 t.o 860 feet, at 875 to .. 0 • 0 ..... ... . 0 .. ..... ....... ... .. 895 
7. At Shefford Mountain, an isolated trap hill, shore·lines and 

benches at 650 feet, at 725 to 735 feet, at 815 to 820 feet, and 
terraces and ancient dune" and spits at 865 to . 0 ••• •• •• 0 0 0 0 885 

8. North and north-west of Abbott Corner, near Pinnacle 
Mountain, shore· Jines and tenaces at 790 feet, at 835 feet, 
and at ...... . ..... . 0.' •• " •• • • • 0 ••••••••••• o. 0 ••• ••• 0 0 0 885 

The last-noted locality is within a mile or two of the International 
boundary. 

The high-level terraces and shore-lines have not been definitely 
traced beyond the boundary line into the Lake Ohamplain valley. 
Baron Gerard de Geer, when in America in 1891, levelled the height 
of one of these at St. Albans, Vermont, and found it to be 658 feet, * 
and there seems to be one, at least, at a lower level, and possibly 
another higher. 

On the northern slope of the Adirondacks terraces and mounds of Dunes and 

fine sand with gravel in places, underlain with stratified clay, the ~lI~rt~h:;~ng 
whole resting on boulder clay, were observed in the vicinity of Adirondacks. 

Ohat.eauguay station and Malone Junction, (Ogdensburg and Lake 
Uhamplain railway). The sandB apparently formed ancient spits and 
dunes along the margin of the Pleistocene waters during the period of 
submergence, although now at an elevation of ] 000 or 1100 feet. 
The slope where these deposits occur faces the open St. Lawrence 
valley, and descends with a comparatively even surface to the bank 
of the St. Lawrence River. The present streams flowing clown the 
mountain side have cut deep, narrow, trench-like channels into these 
beds, thus showing that they are comparatively new, and indicating 

* Froc. Boston Soc. of Natnral History, vol. XXV., 1892, p. 469. 
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that the region has been uplifted at a recent date, geologically speak­
ing. Much more detailed examination is necessary to trace out the 
shore-lines here, however, than the time at my disposal would allow. 

Chara:cter of On the lower levels of the St. Lawrence valley, south-west of the 
?o~e~~li:v~ls of International boundary and of Oornwall, it was found that the deposits 
St. Ll1.wrence on both sides of the riVAl' as far as the Lake Ontario basin are of valley. ' , 

Iroquois 
beach. 

the same character as those to the north-east. Northward and south 
ward the surface of these gradually ascends to limits which have not 
yet been definitely traced, but are probably coincident with the lowest 
of the series of shore-lines which border the great valley. The eastern 
portion of the Iroquois beach, where it has been levelled, seems to form 
one of the limits referred to. These beds evidence submergence with 
deposition of sediments and subsequent uplift. 

High-I~vel Although the high-level shore-lines have not yet been fixed and 
~~~~h-~:.~e:IO~~ levelled :tlong the northern slope of the Adirondacks to the east of 
of Adiron- Fine or Watel'town State of New York there seems little reason to 
dacks. d b I h '. ' 11 . . h h ou t t 1at t ey are contmuous or practica y contmuous WIt t ose to 

the north-east of the International boundary, and the inference, tenta­
tively held, is that they all belong to the same system of shore-lines, 
the northern part of the Adirondacks having undergone a grea,ter 
differential uplift than the region to the north-east and probably also 
greatel' thftn that to the south-west. A similar local uplift above the 
normal gradient, although much less in vertical range, occurs in the 
shore-lines between Ste. Julie and Richmond, Quebec. 

Shore-lines On the north side of the St. Lawrence and Ottawa rivers the shore­
~f s~rt£a~~e lines, as already stated, were traced from Oap Toul'mente or Ste. Anne 
renee an~, de Beaupre, along the ascending grade as far as Algoma or Lake Nip-
Ottawa flvers... Th b d f h . d' f PI . 

Localities 
where 
observed, 

IS~lI1g. e upper or er 0 t e marIne se Iments 0 elstocene age 
can, in many places, be followed more closely and to better advantage 
on the north side of the valley than on the south side; but in other 
places it runs in among the Laurentian hills forming a very irregular 
line. Generally speaking, however, the border of thA Pleistocene 
area is coterminous with thftt of the lake area of the Laurentide 
plateau, the marine sediments having apparently filled in all the 
smaller lake basins to the limit of submergencA. Commencing at 
the above-mentioned places, the heights of some of the shore-lines at a 
few of the principal points, as measured by aneroid, are as follows :-

Feet. 
1. At Ste. Anne de Bea.upre, terraces or shore-lines at 350 to 

355 feet, and at ., . . . . .. ..,................ ..,...... 540 
2. North-west of Qnebec city, near Charlesbourg, shore-lines at 

450 feet, I1nd at ........ ' ... , ............. '. ........ . . . 560 
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Feet. 
3. Near St. Raymond, on the QlIebec and Lake St. John rail-

way, terraces and shore-lines n,t 635 feet, and at_ ........... 660 
Pleistocene mn,rine shells were found in this vicinity at a 

height of 515 feet above higlb tide level, by Mr_ A. P. Low, of 
this Sl1rvey. * 

4. At St .• Terome, on the west side of Riviere dl1 Nord, shore­
lines at 620 to 625 feet, at 730 feet, at 7G5 feet, and at 895 to 900 

5. North of Lachute, shore-lines at 600 to 625 feet, at 740 to 745 
feet, at 845 feet, n,t 885 to 900 feet, n,nd at ... _ ..... _ .... ... _ 975 

G. At Kingsmere MOllnta.in, north of the city of Ottawa, terraces 
and shore-lines occur at different levels, viz. : a t 480 feet, 
705 feet (de Geer), a.t 800 feet, 925 feet, and a doubtful one, 
not properly levelled, at ... _ ............. _ . . . . . . . . . . . . . . .. 965 

17J 

Between forty-five and fifty miles of the Ottawa Rivel', namely, Probable 

from Allumette Rapids to Rapides des Joachim is lake-like and in ~;h~~~~rY of 

places reported to be 200 feet deep, or more. If the depth stated is north of the 

correct, the bottom of the channel there lies as low or lower than at Ottn,wa. 

the Ohaudiere Falls immediately above Ottawa Oity, 138 miles further 
down. This fact with the general features of the valley as 
far up as Rapides des Joachim, indicates that there may have been a 
local sag or reduced uplift here. Between Rapides des Joachim and 
Lake Nipissing, however, the Pleistocene upheaval seems to have been 
greater than to the eastward. On the north side of the Ottawa within 
this distance, terraces and other evidences of submergence are rare; 
but on the south we find heavy beds of fine stratified sand, with 
stratified clay beneath, the whole resting on boulder clay, which occas-
ionally rises to the surface through the overlying series. Deposits of 
this kind are abundant at various places from Madawaska River west-
ward to KJocks Mills or beyond, and are often deeply denuded on the 
higher grounds; but on the lower contain marine shells of Pleistocene 
age. They are especially noteworthy on the Ottawa, Arnprior and 
Parry Sound railway between Douglas and Barrys Bay stations, the 
latter 942 feet high. The summits of the sand-hills rise 100 to 150 
feet above the rail way track, and face the Ottawa valley at an eleva-
tion of 1000 feet or more. Thc same series of beds is extensively 
developed at Deux Rivieres where they rise to about the same eleva-
tion. t They appear to be a great 'development of Saxicava sands Saxicava 

marking the upper limit of the Pleistocene Ilubmergence in this part sands. 

of the country. 

High-level beaches, 1100 to 1200 feet occu'r north of North Bay, High-level 

first observed by Mr. F. B. Taylor. 1: Whether these beaches are ~e~~t~eB~~, 
Onto * Annual Report, Geol. Surv. Can., vol. V., N.S., p. 55 L. 

t Am. Geologist, vol. XVIII., p. 114. Paper by F. B. Taylor. 
:::Uull. Geol. So. Am., vol. V., 1893. Am. Geologist, vols. XIV. and XVIII. 

2 
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marine, as first supposed by him, or due to the i.nterruption of drainage 
by glacier-dams, has not yet been determined. Extensive deposits of 
sands and silts, implying submergence are spread over this part of the 
country up to a height even greater than that of the beaches referred 
to, which have been described in early reports of this Survey as 
Algoma sands. These await detailed investigation and study. 

In that part of the province of Ontario lying between the Ottawa 
and Mattawa rivers and the Great Lakes to the south, the evidences' 
of submergence have been only cursorily examined by me. Elevated 

Beaches north sand, gravel and clay beds resting on boulder-clay occur in numerous 
r:a~e~?reat places, and beaches regarded as lacustrine by some and marine by 

others, have been traced by Spencer, Lawson, Taylor and other geolog-

Conclusions 
resl?ecting 
uplift 
raising the 
beaches. 

ists along the north and north-east sides of the great lakes, Ontario, Erie, 
Huron and Superior. The question of the origin of some, if not all of 
these, is still under discussion; but on any hypothesis we must postu­
late a considerable upheaval of the region, although, so far as obser­
vations have extended, one which can be closely correlated with that 
of the Great St. Lawrence valley to the east of the Thousand Islands 
and Rapides des Joachim in the Ottawa valley. 

The conclusions which may be tentatively ::lrawn from the foregoing 
facts, with reference to the Pleistocene uplift, are that the general 
elevation of the St. Lawrence basin, in the later Pleistocene, was 
unequal or differential throughout, increasing to the westward as far 
as the waterRhed to the north and north-east of the Great Lakes; but 
that some portions of the country were raised higher than others, the 
uplift being unequal locally as well as generally. And the hypothesis 
held by Spencer and Taylor, that the upheaval which raised the 
marine plain of the St. Lawrence valley and the shore-lines bordering 
it, was the same as that which elevated the beaches around the Great 
Lakes, seems to be supported by the evidence at hand. In the 
latter region, the uplifting force has probably acted along several 
axes not always parallel to each other, but conforming perhaps more 
or less to the longitudinal direction of the basins of these bodies of 
water. The period of these crustal movements appears to have been 
that of the deposition of the Saxicava sands, or rather that of its 
closing stage. Much faulting and displacement occurred, and there 
were doubtless upward and downward complementary oscillations of 
greater or less amount and complexity, the upheaval of so considerable 
a portion of the region near the Great Lakes presumably implying a 
corresponding downward movement in the basins occupied by these 
It is not at all improbable, therefore, that it was at this stage of the 
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Pleistocene that the lake basins attained in part their present form and 
dimensions, and sank so far below the level of the surrounding country. 

In the "Eastern Townships" of Quebec, and along both slopes of Other c~anges 

S . of level In 
the t,. Lawrence valley, eVidences of changes of level of another "Ea£tevn 

and more local kind came under observation. These are best Townships." 

shown in the dislocations of river-valleys, and in the changes 
produced in river-courses, causing waterfalls and rapids, and in some 
cases a total diversion of a river from its old channel. Crustal 
movements of this kind may have been partially effected in the Pleis-
tocene period; but there are reasons for believing that they are also of 
much older date, extending as far back as Mesozoic, and probably 
Pal::eozoic times. 

A description of the changes which have taken place in the contours 
of the region, as evidenced by the erosion and base-levelling of rivers, 
nece~sarily involves a discussion of the origin of river-valleys and lake­
basins. Those of the district specially under review will now be 
briefly referred to. 

RIVERS AND LARES OF SOUTH-EASTERN QUEBEC. 

Abundant evidence has been obtained to show that the rivers and Changes of 
. .. level evidenc 

lakes of the regIOn fLre of great age, geologICally speakmg, some of them ed by drain-

having registered the changes of level, orogenic or destructive age. 
to which it has been subjected ever since Pal::eozoic times. The Chau-
.diere and St. Francis, the two largest rivers, flow transversely to the 
general trend of the mountain ranges and intervening valleys, and have 
cut channels through the range nearest the St. Lawrence River down 
nearly to the base-level of erosion. That the courses and valleys of some 
oftherivers, notably the St. Francis, have been affected by orogenic move-
ments is certain. Lake St. Francis occupies part of the valley of an S~. Francis 

ancient river which trenched the Cambro-Silurian and Cambrian rocks. R,ver. 

It seems also possible that Lake Megantic lies in another part of the 
same ancient valley. This river-valley has been dislocated by orogenic 
movements which occurred in the crystalline range nearest the St. 
Lawrence and possibly also in that along the International boundary. 
Whether Trout Lake, Williams and St. Joseph lakes likewise occupy 
-dislocated portions of the old river-valley mentioned has not been deter-
mined for lack of time to make a complete examination, but it seems 
probable. 

The drainage of the area around Lake St. Francis now finds outlet 
hy the St. Francis River, the upper part of which trends at right 
angles to the course of the ancient river, and to the lower part of the 

21 
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present river,-a change produced by the dislocation of the ancient 
valley due to the differential uplift of the belt of Cambrian and pre­
Cambrian rocks to the north-west, as stated. Different portions of 
the St. Francis River valley appear to be of different ages. The 
Coaticooke and Massawippi rivers seem to have been originally the 
chief upper portions of the present St. Francis River, although that 
portion between Sherbrooke and its sour0e in St. Francis Lake is 
doubtless also of a very ancient date. 

The old valley now occupied by Massawippi River and lake appears 
likewise to have suffered dislocation, although extending parallel to 
the trend of the geological formations inBtead of tran8ver~ely, as St. 
Francis Lake does. Massawippi Lake has been thus produced. Little 
Magog Lake, lying parallel thereto along the western border of the 
Cambrian belt, occupies a dislocated portion of another ancient river­
valley, the extent of which cannot now very well be traced, though 
apparently effected also by the vertical movements of the pre-Cambrian 
and Cambrian rocks to the south-east. 

In the basin of Lake 1'Iemphremagog, however, we :find important 
evidence of the differential or orogenic movements which have taken 
place in the region. This lake also occupies a portion of an ancient 
ri ver-valley, extending from the ri vershed to the south of the In ternation­
al boundary, in the State of Vermont, north ward ;by way or Fraser and 
Brampton lakes; thence by Salmon River to the St. Francis valley. 
This old valley is traceable at the present day across the valley of the 
St. Francis between Windsor Mills and Richmond Junction, passing 
to the north of Shipton Pinnacle, and reaching the great St. Lawrence 
plain at Danville. It can thus be followed for upwards of 85 miles, 
and is probably older, geologically speaking, than the valley of St. 
Francis River, which has intersected it transversely at a wide angle, 
apparently at a latel' date. Silurian limestones occupy a portion of 
the Lake Memphremagog basin, showing its pre-Silurian age. 

The dislocation of this ancient Memphremagog valley has also been 
caused by a differential uplift, or series of uplifts, of the pre· Cambrian 
and Cambrian belt which crosses it. The first of these movements 
probably took place in early Palreozoic time; but there were doubtless 
others at later periods. The very latest is probably related to the ig­
neous eruptions of the region, and may have been partly produced by 
them. That there have been more than one of these eruptive periods is 
assumed by Ells, * and seems probable as far as regards the diorites and 

'. Annual Report, Geol. Surv. Can., vol. VII. (N.S.), p. 77 J. Ibid., vol. II. (N.S.), 
p. 41 r. 
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diabases. Correlatively with the uplifts there seem to have been dis­
locations and subsidences, as evidenced by the ancient lake-basins re­
ferred to. 

The Chaudiere valley is, apparently, an exception to the rule, but a Chaudiel'6 

d '1 d .. 1 h' I h . d d' I . valley. etal e exammatIOn SlOWS t at It a so as sustame a IS ocatIOn 
and differential uplift in one part, with a corresponding sag or subsi-
dence in the part of ios course crossed by the Cambro-Silur-ian rocks above 
the Devils Rapids. The axis of the uplift, apparent even at the present 
day, occurs in a district of intrusive rocks. At the Devils Rapids, 
where these eruptives have produced the dislocation referred to, the 
waters now flow over bed-rock, ilond there is no appearance of an old 
filled-in passage of the river on either side. Above that point, as far 
as the mouth of Riviere du Loup, the bed-rock in the bottom of the 
Chaudiere valley seems to lie lower than it does at the mpids ref~rl'ed 
to. Mr. W. P. Lockwood informs me that in a flat just above the 
last-mentioned point, Oll the east side of the Chaudiere ,Ri vel', he sank 

h f 70 f d . 1 h' b d 1 0 . J Sha.ftssunk in a sat eet eep WIt lout reac mg e -roc L pposlte ersey Chaudiel'6 

::VEils, on the west side of the Chaudiere River, a shaft, the mouth of valley. 
which is about twenty feet higher than the level of the river at the 
nearest point, was sunk a few years ago to a depth of 77! feet wholly 
in boulder-clay without reaching the bottom of this deposit. The 
difference in level between the Chaudiere River at the Devils Rapids 
and at the point nearest the shaft mentioned, is, approximately, forty 
feet by aneroid, so that it appears this shaft has penetrated the 
boulder-clay to a depth nearly twenty feet lower than the present 
level of the river at the Devils Rapids without reaching the bed-rock. 

1V1 r. Lockwood also informs me that another shaft was sunk near 
the mouth of the Gilbert River, on the east side of the Chaudiere, to 
a depth of sixty feet, but rock was not reached. Sections of the 
deposits passed through in the two shafts referred to sunk under his 
direction, are given on a later page. 

From the evidence afforded by these three shafts, it would seem Synclinal 

that a great basin, or a sag conesponding with that observed at 3h.s~~j~l'e 
Lake St. Francis and to the south-westward, also occurs here. valley. 
That the part of the Chaudiere valley from the Devils Rapids as far 
up as Big Falls is not now occupied with a lake corresponding to 
St. Francis, l\'Iassawippi and .Memphremagog lakes, is most likely 
because a much larger volume of water seeks outlet by this river, and 
consequently the barrier at the Devils Rapids has been worn down, 
though not as yet to the base-level of erosion. But it is pretty cer-
tain that a lake once existed here in pre-glacial time, and another in 
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the Pleistocene period. The great quantities of sand and clay beneath 
the boulder-clay evidence a long period of slack drainage in this part 
of the Chaudiere valley before the advent of the ice age, while ter­
races and benches of stratified materials overlying the boulder-clay 
would seem to favour the conclusion that a post-glacial lake also was 
held in here by a barrier at the Devils Rapids, which was subsequently 
drained out to the present level by the partial erosion of this barrier. 

The depth of boulder-clay and of other overlying stratified beds in 
the valley of the Chaudiere between the Devils Rapids and the 
mouth of the Riviere du Loup shows the amount of material which 
has been thrown into this basin by glacial action and by that of the 
drainage-waters of the country, fluviatile and lacustrine. It is prob­
able also that the sea invaded this portion of the Chaudiere valley 
during the Pleistocene submergence of the St. Lawrence valley, and 
that the depo'>its may be partly estuarine. 

The foregoing facts and inferences are offered with t.he view of 
explaining the origin of the long, narrow north-and-south lake basins of 
the region, and of the present rivers and lakes. The great age and 
persistency of these ancient drainage systems is a noteworthy feature. 

In regard to these long north-and-south lake-basins, the question 
Why their arises why if they are pre-Pleistocene, have they not been filled in and 
~~~ib~e~afirled obliterated during the glacial period and subsequently by sedimenta­
up. tion. There is no doubt that portions of the original valleys have 

thus been filled in and levelled off, so that it is difficult, if not im­
possible, now to locate their position continu0usly j but other par ts 
have from certain causes not been filled up in this manner, and it 
is these which now hold the lakes referred to. The correlative sub­
sidence or sag of the wide belt of country lying between the ranges 
traversing the "Eastern Townships" of Quebec during the orogenic 
movements already referred to, also aided in the formation 6f 
these lake basins. That their bottoms have been partially filled up 
during the Pleistocene period there seems no reason to doubt. The 
present condition of the Chaudiere valley between the mouth of 
Riviere du Loup and the Devils Rapids proves this j but owing to the 
scooping or erosive action both of the northward and southward moving 
ice-masses, as well as to the fact that portions of them never seem to have 
been altogether filled with drift even during the glacial period, they 
exist as we now find theru,-receptacles for the drainage waters of the 
surrounding country. 
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DENUDATION OF THE REGION. 

Since this region rose above the sea in Silurian 01' Devonian time, Denudation 

it has been the theatre of a vast amount of denudation and base- ~~~vh~~;~:~~, 
levelling from subaerial, fluviatile and lacustrine agencies, as well as 
from that due to glacial and marine action. This denudation is well 
exhibited in the interior valley lying between the range along the Inter-
national boundary and Sutton Mountain and its prolongation north-
eastward, and is especially noticeable in the great St. Lawrence valley. 
It is observable indeed, in every part of the region under review. 
The botr-om of the St. Lawrence valley is an extensive, denuded or 
base-levelled plain, this and the Carboniferous area of New Brunswick 
being the largest of the plains which have been reduced nearly to a 
uniformly level surface in Eastern Oanada. The former has doubt-
less undergone repeated oscillations of level and deformations, 
both regional and local, accompanied by more or less faulting and 
dislocation since its latest rocks were formed j nevertheless these have 
in most parts preserved their original position and horizontality in a 
remarkable degree. Into the history of the causes which produced the 
denudation and uniform levelling of the bottom of this valley, we do 
not propose here to enter, leaving this for a succeeding report, but will 
pass on to the consideration of the agencies which have produced the 
present condition of the surface on the south side of the valley, especi-
ally in their bearing on the distribution of the auriferous drift. 

It has been shown on a previous page that the rocks of the" Eastern 
Townships" extend in parallel bands in a north·east and south-west 
direction, and consist of three series, each of which is characterized by 
a different degree of hardness or capacity for resisting er-oilion, hence 
the old gneisses and schists now occupy the more elevated portions of 
the country, while the belts underlain by slates and limestones have 
suffered the Illost wear and denudation. In areas of Cambro-Silurian 
rocks, although the strata are everywhere tilted at a high angle, they 
are, nevertheless, worn down nearly to a uniform surface, which in Base-Ievell­

some places is so level as to resemble a marine plain. This is especi~ ing. 

ally the case on the divide between the Obandiere and St. Francis 
waters, also westward towards Lake Megantic, and about the source 
of Ditton River. Oomparatively level tracts were also observed on 
both sides of Ooaticook River, and in a number of other places. 
Orustal movements have doubtless taken place at repeated intervals 
het'e throughout the geological history of the region, producing deforma-
tions; but notwithstanding these the agencies of erosion have un-
ceasingly continued their work of reducing it to a base-levelled 
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surface. Taken as a whole it now pre~ents, therefore, different physi­
ogra.phic features from what it did originally, or indeed, at any inter­
mediate stage of its geological history. 

C~ndition~ The ancient river-valleys, dislocated portions of which now only 
afl'ectmgnver- . d h l'd . -valleys. remam, woul, however, seem to s ow that t 1e WI e mtenor 

valley above referred to, occupied by Cambro-Silurian rocks, 
must have assumed nearly its present relations in early Pah:eozoic 
ages, as the rivers have followed a considerable gradient for a 
long time, geologically speaking, until their channels became inter­
rupted by the orogenic uplifts shown on a previous page. The 
denudation and general lowering of the surface has been greatest 
in the drainage basins of the St. Francis and Chaudiere rivers, these 
having $ufficient erosive power to cut pasRages for themselves through 
the range of mountains nearest the St. Lawrence (the Sutton Moun­
tains) and wear their channels down nearly to the base-level of erosion. 
The other ri vel'S flowing in this interior basin, not having such power 
of erosion, had to seek outlets by the Chaudiere and St. Francis, being 
unable to cut channels for themselves directly across the range referred 
to. Between the erosion of these latter rivers and the orogenic forces 
which raised the Sutton Mountain range there would seem to have heen 
a long stl'Uggle for the mastery, hence we find the old channels of these 
still traceable across the uplifted belts or mountain ranges with more or 
less distinctness. But the orogenic forces seem ultimately to have 

How the long gained the ascendancy and 1,he dislocated portions of the ancient river-
north-and- valleys in the synclinal basins became receptacles for the drainage 
south lakes ' 
were formed. waters, and thus formed the long narrow north-and-south Jakes 

Transporta­
tion of 
material. 

already described. The lakes seem to have stood at considerably higher 
levels at one time than they do now, before wearing down their present 
outlets. All the ancient rivers of the region have thus been forced to 
cut out new channels for themselves by the orogenic uphea\>al referred 
to, except the Chaudiere and the lower part of the S1 ,. Francis. 

The transportation of material by the Chaudiere and St. Francis 
rivers from their upper drainage basins towards the St. Lawrence 
plain throughout their long existence must have been enormous. Not­
withstanding the large amount of eroded material thus swept away, 
and the consequent reduction of the land surface within the drainage 
basins of these two large rivers to a lower level than in other parts of 
the interior valley occupied by Cambro-Silurian sediments, yet thick 
sheets of superficial deposits mantle and conceal the rocks from view 
everywhere within this valley. The hill and mountain ranges present 
their denuded summits, often of bare rock, above the valleys while 
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intrusive masses, such as Owls Head, Ot'ford, Big and Little Ham 
mountains loom up above the whole surrounding country, imposing in 
their isolation. 

The deposits now occupying the surface of the region, being largely Protective 

boulder-clay, have a preservative effect upon the rocks, and therefore, d~~~~i~!. 
except on summits bared by ice-action, and along river-va.lleys, there 
must be less subaerial or atmospheric disintegration going on than 
in pre-glacial ages. The glacial period itself was, however, one of 
great denudation, and had a wonderful levelling effect, sweeping the 
material off the higher ground and filling the valleys. This agency 
and its effects upon the distribution of the deposits of the region may 
now be considered. 

GLACIATION. 

The glaciation of the St. Lawrence valley presents many remarkable Glaciation of 

and complex features. Three or more systems of land-ice and at least the region. 

one system of floating ice are indicated by the facts collected in the field. 
First, there seems to have gathered upon the North-east Appalachians 
a glacier or system of glaciers in the early Pleistocene, independent 
of any other ice-sheet. This ice flow ed outward from one or more Appalachian 

central gathering-gt'ounds in radial lines, northward, eastward and glaciers. 

southward. The main neve appears to have been ill northern New 
Hampshire and in the" Eastern Townships" of· Quebec. This is 
the ice which produced the principal strifttion of the province of Que-
bec east of the Chaudiere River and head of the St. John waters, also 
the striation of New Brunswick and the New England Sta,tes. The strioo 
of the Appalachian glacier have been traced on the south slope of the 
St. Lawrence valley nearly from the International boundary down to 
the foot-hills and in some places to the bottom of the marine plain. 

Succeeding this was the invasion of ice from the north and north- Laurentide 

west,-the Laurentide or Lahradorian glacier of Dr. G.1\'[. Dawson glacier. 

and Mr. A. P. Low,-the southern and south-eastern limits of which 
will be defined in the sequel. Below the city of Quebec no evidences 
of this ice having crossed the St. Lawrence River were found. 

A second glacier or system of glaciers flowed off the Laurentian 
plateau in a south-westerly direction, the striation produced by it hav­
ing been observed principally upon the southern slope of the plateau 
and in the bottom to the St. Lawrence valley. This striation is later 
than the south to south-east striation and is superposed on it. 
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Local glaciers. Towards the close of the glacial pAriod, during the melting or retir-

ing stage of the glacier systems referred to, a number of local glaciers 
crept down the slopes in various directions as they were influenced 
by the topographicu,l feu,tures. 

Floating ice. The lower slopes and the rock surfaces in the great mu,rine plain of 

Stoss side. 

Strire of 
Appalachian 
ice. 

the St. Lawrence valley, hu,ve been striated by ice which appears to 

have been sea-borne a nd to have been cn.rried westward, or up the 
valley. This implies a submergence of several hundred feet below the 
present level. 

In the following list of strite en.ch of the three or four systems will 
be separately gt'ouped in whn.t seems to be their chronological order. 
The data upon which they have been sepn.rated are the courses of the 
strite, with the stoss side noted wherever observed j the weathered con­
dition of the rock surfaces glaciated by the earliest ice as compared with 
that of those striated by the latest ice j the superpo~ition of one set of 
strire upon n.nother on the same exposures, the chamcter of the boulder­
clay produced by each, etc. 

The strite are all referred to the true meridian, and the elevations 
to mean sea-level. 

To avoid repetition, the word ,e stoss side," though not used, is to be 
up.derstood with a reverse bearing after en.ch recorded observn.tion 
of the courses of strite. ,Vhel'e the" stoss side" is not known, or is 
uncertain, the fact will be btated. 

St1'ice produced by the Appal(tchi(t .. System of GlaCiC1·S. 

No. 
1. At Ste. Fln.vie, N. 
2. Near Bic station, Intercolonia.l railway, N. 20° IV. and N. 30° W. 
3. At Trois Pi stoles station, Intercolonial railway, N., N. 2' E., N. 5' E., N. 20' 

E., N. 24° E., N. 35° E., N. 40' E., N. 45° E., N. 50' E., N. 55° E., K. 58' E., 
N. 64° E., and N. 74° K; also N. 4' W., N. 5' W., N. 10' W., N. 12' W., N. 
14° W., N. 20° W., N. 26° W., N. 32' W., N. 34° W., N. 36° W., N. 40' W. 
The dominant course is N. 2' E. 

4. In the second concession behind Trois Pistoles, N. 20' W. Height 435 feet. 
5. In the third concession, N. 40' W., and N. 50' W. 
6. At Riviere du Loup, in the second concession, N. 18' W., N. 25° E., etc. 
7. On the Temiscouata road, near St. Honore, N. 40' '0,1. 
8. Neal' Montmagny station, Intercolonial ro.ilway, N. 62' E., N. 67' E., and N. 

72° E. 
9. South-east of Montmagny station. N. 22' E., N. 52' E., N. 62° E., N. 72° E.; 

also N. 8' W., and N. 18° W. Height 465 feet. 
10. Ten or twelve miles south-east of :¥Iontmagny station, N. 8° "V., N. 32° E., and 

N. 42° E. Height 1,400 feet. 
11. A mile or more south of St. Gervais village on the road to St. Lazare, N. 38° E., 

and N. 52° W. 
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12. Further south on the same road, N. 43' E. 
13. H alf way between St. Gervais and St. Lazare villages, ou great bosses, N. 33° E. 
14. At o t. Lazare, N. 33° E., N. 43° E. , and N. 7° W. 
15. On the road from St. Lazare to St. Clare, N. 70 \V. (See No. 328). 
16. \Vest of last observation, N. ZO W. 
17. Two concessions west of St. L>tzare, on St. Clare road, N . 61° W. (L"ter, S. 87° 

E.) 
18. EURt side of St. Clare village, N. 7° W ., N. 17° W. 
19. West of St. Clare, on St. Anselme road, N . 22° "V., and N . 25° '\'1. 
20. At northel'll base of St. Anselme mountain, 15 miles south·east of Levis, N. 43° 

E. H eigh t 555 feet. 
21. Ou t0P of St. Anselme mountain, N. 47° E. , and N . 62° E. H eigh t 630 feet. 
22. At Ste. Marguerite, N .. 7° W. Height ],120 feet. 
23. In another place at Ste. Marguerite, N. 42° W. 
24. On road from Bisson to Sts. Anges, N. 44° E. Heig'ht, 850 feet. 
25. Three miles west of '\Vest Frampton, N. 27° E., and N. 61° E. Height, 1,460 feet, 
36. To the south-west of \Vest Frampton, N. 42° '\'1. 
27. Further to the sou th-west, on the same road on which No. 26 stri,., were seen 

N7°W. 
28. Some roel s further to the south-west, N. 1° E. \Vell defined. 
29. On the southern b,·ow of the same ridg-e, N. 17° W .. and N. 3° E. 
30. South-west of St. Odilon, N. 6° W., and N. 4° E. 
31. Between Col way and Des Plantes rivers, N. 6° "Y., N. 4° E. etc. 
32. Oa road on south side of Riviere des Plantes, N. 19° E. , N. 24° E. Height, 

775 feet. 
33. Half a mi le east of Ste. Rose chlll'ch, N. 9° E. Height, 1,485 feet. 
34. On road from Etchemin Lake to Culdatf P.O., N., go E. 
35. On the same road neamr Culdaff P.O., N. 16° \V. 
36. South·east of Culdaff P.O., N. 16° "V., and N. 1° "Y. Doubtful whether these 

are earlioot 01' latest. 
37. About two miles east of limi ts of Rigaud Vaudreuil seigniory, X 16° '\'1. Simi· 

lar courses occur to the west within three miles of St. F ran90is village. 
138. East of .Jersey :Mills P.O., N. 15° W., N. 20° W., N. 22° W., and N. 2° W. The 

last nmy belong to the latest glaciation. 
39. On hill slope between St. Fran90is and Gilbert River, N. 17° '\'1. Height, 800 

feet. 
40. South-east of S t. Francis station, Quebec Central railway, N. 62° E. 
41. In another place near above course, N. 4° E. 
42. At Marlow, P.O., N. 26' W., N. 36° W., and N. 46° W. 
43. On Lot 30, Liniere, N. 46° W. 
44. East of road betwep.n St. H enri and St. David concessions, Aubert Gallion, N. 

5° W. H eight, 920 feet. 
45. West of Ohaudiere River at St. Fl'anc;ois, Beauce, N . 6° W. 
46. Along second concession road W. of St. Fran90is, N. 14° E., N. 24° E. Height 

1,120 feet. 
47. On same road further north, N. 6° 'vV. 
48. South of Bras River, we,t of Chaudiere, N. 4° E. Height abont 860 feet. 
49. On road going from Ste. Marie to St. Sylvester, near Riviere Bp.aurivage, N . 4° E. 
50. East of St. Victor de Tring, N. 12° E. Height, 1,225 feet. 
51.. In another place nearer St. Victor de T ring, N. 10° E. 
52. West of same place, N. 16° E., N. llO° E. 
53. :Further west of St. EphrelU de Tring, N. 14° E. (See No. 272.) 
54. Near St. Ephrem on hill summit, N. 2° E. 
55. North of St. Ephrelll, on road to Broughton, N. 12° E., and N.18° E. Height 

1,250 feet. 

Stri,., of 
Appalachian 
ice-Cont. 
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56. 

57. 

58. 
59. 
60. 

6I. 
62. 

63. 
64. 
65. 
66. 

67. 
68. 

69. 
70. 
7I. 
72. 
73. 
74. 
75. 
76. 

77. 
78. 

79. 
80. 

Six or seven miles from Broug'hton, on same road, N. 2° E. with as. 66° E. set 
superposed on it. Also N. 36° \V. H eight, 1,250 feet. 

About five miles south of Broughton station, Quebec Central railway, N. 2" E. 
with S. 66° E., strial al so. 

Near Broughton station, N. 6° \V., N. 12° W., and N. 14° VV. 
On road from Broughton to Leeds and Inverness, N. 9° E. 
Neal' Leeds on northern slope of range, N. 24° K Height, 1,360 feet. This 

COurse OCCllrs on several p.xposllres here. 
Between Leeds and Inverness, N. 12' E., N. 160 E. 
Near brow of mountain before descending on marine,plain of St. Lawrence Valley, 

N. 14° E. H eight, 895 feet. 
South of Ste. Julie, neal' Bate, N. 52° E., and N. 64° E. Height,l,OOO feet. 
South·east of \Volfestown, N. 1° \V. Height about 1,250 feet. 
On same road, neal' NicoletLake, N. 2° 'V .,crossed by a later S. E. course (N o. 246.) 
Still nearer Nicolet Lake, N. 16° 'Y., N.14° W. H eight about 1,000 feet. Also 

crossed by a S. E. course. 
North of South Ham, N. 20° E. H eight, 960 feet. 
At South Ham, N. 5° W., N. 15° \V., and N. 25° 'V. Crossed by S. E. strire, 

(No. 241.) 
Between South Ham and :il'Iarbleton, N. 10° 'V., and N. 15° ,Yo Numerous. 
At limekilns. Marbleton, N. 25° 'V., and N. 30° ,Yo 
West of St. Romaine, N. 5° W., N. 10' W. Height about 1,400 feet. 
Two miles east of Forsyth. (Also No. 275.) 
Half way between Forsyth and St. Ephrem, N. 
Three lJiiles from East Angus, on road to Cookshire, N. 35° E. 
About a mile from Cookshire, on same road, N. 25° E., and N. 30° E. 
Two or three miles south·east of Scotstown, ncar C .. nadian Pacific railway, 

N. 35° W., N. 45° W., and N. 63° W. Height about 1,200 feet. 
Near MacLeod crossing, N. 56° W ., in several places. 
North of Nadeau crossing, Canadian Pacific railway, and east of Lake 

Meg'antic, N. 46° W., and N. 66° W., besides (No. 189). 
On Stoke Centre road, north of St. Franci~ River, N. 55° E. Height, 680 feet. 
On the same road, five milrs from St. l?rancis River, due W, 

81. Further to north· east, N . 45° \V. Height, 8G5 feet. 

82. At slate quarry near Danville, N. 18° 'V. 
83. West of Danville, N. W. H eight, 750 feet. 
84. At Stoke Lake, N. 55° W. Height, 800 feet. 
85. South of Stoke La,ke, N. 55° W. Numerous. 

86. Seven or eight miles east of ,,7indsor Mills, N. 85° W. Height, 850 feet. 
87. About two miles east of ''Vindsor Mills, S. 8()0 ,Yo Height, 600 feet. 

88. One mile east of Windsor Mills, N. 75° W., N. 83° W., and S. 85° W. Height, 
600 feet. 

89. West side of St. Francis River, opposite Windsor Mills, N. 85° W. At Rings· 
bury, N. 850 ,Yo Height, 590 feet. 

90. On the east siele of Shefford Mountain, N. 45° '\-Y . 

. 91. On roao from Knowlton to Sweetsburg, N. 20° 'V. In another place further 
north, N. 5° E. 

92. Three 01' foul' miles from Sweetsburg, on same road, N. 83' 'Y., crossed by a 
southerly trending' set, (No. 150.) 

93. Another exposure shows N. 83° 'V., crossed by a later set S. 57° VV. 
94. Two miles from Sweetsburg, N. 87" 'Y., varying· to S. 57° 'V., crossed by a later 

set, (No. 150.) 
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95. South·west of "Pinnacle," Sutton Mountain on roael from Abbott corner to Strile of 
Richford, Vermont. N. 62" W., anel S. 880 \V. Numerous. In other places Appalachian 
in this locality N. 42° W., N. 52° W., etc. (See No. 138.) ice-Cont. 

96. South of Phillipsburg, Missisquoi Bay, N. 38° W. Imperfect. 

8M';ntion p"oduced by the ca"lie?' LuwI'cntide mucie,·. 

97. At St. Eustache, north of Portneuf, Cannel ian Pacific railway, S. 12° Eo, S. 45° Stri", of 
E. Height, :175 feet. earlier Lau· 

D8. Near Belair station, Canadian Pacific railway, S. 84° E. (This ice moved down r1nt!d~ 
the valley of Riviere du Cap Rouge. ) . A aCle" 

99. At Granel' Mere, St. Maurice River, S. 25° E. H eight, 675 feet. 
100. South of Maskinonge Lake, S. 28° E., and S. 33° E. Height, 675 f~et. 
101. In another place near Canaelian Pa~ific railway track, S. 18° E. H eight, 650 

feet. 
102. Further sou th, S. 13° E. and S. go E. Height, 640 feet. 
103. At St. Jerome, S. 32° E., S. 30° E., S. 8° E., S. 3° E., S. 3° W., and S. 16° W. 

Height, 320 feet. 
104. On a boss on bank of North Rivel', at St .. Jerome, S. 12° E. and S. 00° E. 
105. At iron mines, west of St. Jerome, S. 5° W. 
106. North of St. Jerome, S. 22° E. and S. 40° E. Height, 735 feet. 
107. At Ste. Camille, S. 12' E. 
108. On the road from Lachute to Dunany, S. 12° E. Height, 475 feet. 
109. North of Lachute, S. 12° E. ",nd S. 32° E. 
110. North-east of Calumet, S. 18° W . and S. 28° W. Height, 530 feet. 
111. On the road going' north from Calumet station, Canadian Pacific railway, S. 2° 

E. and S. 12° E. Height, 635 feet. 
112. Along Rouge River valley, one mile north of the Canadian Pacific railway sta­

tion, at Calumet, S. 2° K H eight,400 feet. Further up river, S. 17° E., in 
two places. Height also 400 feet. 

113. North of Papineau ville, S. 9° \V. 
114. North of Buckingham, near Mayo, two courees, S. 31° E. and S. 9° \V. to S. 14° 

\V. On weathered exposures. 
115. Near last mentioned locality, viz., at Emerald mine, S. 11° E. 
116. \Vest of Buckingham, glaciated bosses with two stoss sides occur, one to the 

north, another to the east; but no distinct strire were detected. 
117. Neal' Old Chelsea, in Gatineau Valley, S. 10° E. to S. 20° E. 
118. In Chichester, opposite Pembroke, S. 29° E. H e.wy. Height, 625 feet. 
119. At Chippewa Creek, two or three miles north of North Bay, S. 14° \V. 
120. On ledges north of North Bay, S. 4° W. and S. 9° W . Height, 660 to 670 feet. 
121. At Klock's Mills both the southward and south-westward sets of striw were 

observed. 
122. At Madawaska station (Ottawa, Arnprior and Parry Sound railway), south­

ward striation was observed. 
123. Half a mile south of Perth, two or three courses of striw occur, often in the same 

surface, the oldest being S. 28° E. Height, 435 feet. 
124. About two miles south of Perth, older stria;, S. 28° E. and S. 33° E. These are 

nearly effaced by a later south-west set. Height, 435 feet. 
125. West of Bathurst, Canadian Pacific railway, stria; were observed with courses 

trending from north to south, and another set from north-east to south-west. 
126. At Twee;:! station, Canadian Pacific railway, S. 14° E., S. 16° E., S. 46° E:, and 

S.l° W. 
127. About three miles north of Smiths Falls, S.l°\V., insevera.! places, also S. 3° W. 



Strim of 
earlier Lau­
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128. South of Smiths Falls, S. 4' E., S. l' W., and S. 6' W. 
129. On 'Volfe Island, foot of L<ake Ontario, S.21' W., S. 31' VV., S. 31' E., etc. 

Height, 250 leet. 
130. At Clayton, N.Y., S. 21' E., S. 11' E., and S. 6' E. 
131. At Morristown, N.Y., S. 25' E., and S. 40'E. On another exposure, S. 7' E. 

On the higher grounds south of Morristown, S. S' VV. 
132. At Nevin's quarry, west of Ogdensburg, N .Y., S. 5' E., S. IS' Eo, S. 23' E. and 

S. 22' "V. The S. 5° E. strim are the heaviest. Superposed on these are 
south-west strim which may be due to fio"'ting ice. 

133. About four miles south of Ogdensburg, S. 10' E., in several places. Light. 
134. At Prescott, Ont., S. 15' E, and S. 18' E. Another finer set (No. 351.) 

superposed on these. 
134l Near St. Alb",ns, Vt., S. 12' E. 
135. On the sonth-east side of a rielge behind St. Albans, Vt., S. 14' 'V. and S. IS' W. 
136. South of Phillipsburg, Que., S. 
137. On the ridge just west of St. Armand station, S. :lS' W., and S. 33' W. 
138. On the road from Abbott Corner to Richford, Vt., S. 52° E., ",nd S. 42' E., 

crossing N. IV. strim. 
139. At foot hills north-east of "Pinnacle, II S. 42' E. and S. 27' E. Height, 960 feet. 
140. South-east of "Pinnacle, II Sutton Mountain, S. 32' E. 
141. On the west side of Pigeon Hill, S. 22' E. 
142. Two miles soutl. of St. Arm",nd, at International boundary, S. IS' VV. 
143. A mile east of St. Armand, S. 46' E. 
144. At Frelighsburg, S. 27' K Height, 500 feet. 
145. South-east of Ounh",m, west of Sweetsburg, S. 40' E. 
146. On the road going south from East Dunham, S. 60' E. and S. 65' E; well 

marked. 
147. In a.nother place near by, S. 34' E. 
14S. On north-west slope of ridge, three miles west of Sweets burg-, S. 72' E. and S. 

52' E. 
149. In anoth~r place on same slope, facing ::it. Lawrence plain, S. 28' E. 
150. On hill south of Sweetsburg, S. 54' E. ; another common course here is S. 62' E. 
151. At Knowlton village, S. 12' E. 
152. On summit of Shefford Mountain, in a hollow, 8. 55' E. 
153. On south-west siele of Shf'fford Mountain, S. 62' E. 
154. East of West Shefford, S. 37' E. 
155. Near Iron Hill, Brome Mountain, S. 52' E. 
156. In Bolton, near Grass Pond, S. 32' E., S. 12' E. 
157. Near Foster junction, l,nd at South Stukely, Canadian Pacific railway, S. 12' E. 
15S. At Eastman station, Canadian Pacific railway, S. 32' E. and S. 12' E. 
159. On slope of Orford Mountain, S. 53' E. Height, 1,400 to 1,500 feet. 
160. On same slope of Orford Mountain, a t elevation of 1,800 feet, glaciated surfaces 

were noted, but without distinct strim or grooves. Above this to summit, 
2,860 feet, no glaciation waR observed. 

161. Nea,' the foot of Orford Mountain, S. 23' E., S. 33' E. 
162. South of Orford Mountain, S. 63' E., or N. 63' W., stoss side indistinct. 
163. Along the Canadian Pacific railway, north-west of Lake Memphremagog, S. 

211' E. and S. 33' E. 
164. Between Memphremagog and Magog lakes, in several places, S. 13' E., to S. 

9'W. 
165. North of Lake Memphremagog towards Cherry and Fraser lakes, in several 

places, S. 14' E. Height, SOO to 915 feet. 
166. West of Lal<A Memphremagog towards Orford Lake, S. 2' VV. 
167. Two miles south of GeorgeviJle, S. 2S' W., S. 8' vV. Height, SOO feet. 
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168. On west side of Lake Memphremagog, three miles from north 
Height, about 1,000 feet. 

end, S. 4° E. Strire of 
earlie!' Lau· 

169. 
170. 
171. 
172. 
173, 

174. 
175. 
176, 
177. 
178. 

179. 
180, 
181. 

182. 
183, 

184. 
185, 
186. 

187. 

188. 

189, 

190. 

191. 

192. 
193. 

On east side of this lake, near Oliver, P.O., S. 12" W. Height, 1,000 feet. 
At cross roads, south end of Little Magog' Lake, S. n° E. Height, 715 feet. 
N ear cotton mill, Magog village, S. 8° W. Height, 700 feet. 
Near same place on east side of Magog River, S. 14° 'V. aud S. 26° \V. 
On east, side of L"ke Memphremagog, above Magog village, ',So 24° \V. and S. 10° 

W. Height about 820 feet. 
On road from Magog to Katevale, S. 8° W. Height, 900 feet. 
West of KatevaJe, S. 20° W. and S. 140 W. Height, 1,090 feet. 
At Katev"le, S, 10° W. Height, 845 feet. 
South·east of Massawippi River, S. 35° E. Height, 520 feet. 
At International boundary, Maine Central railw>tY, S. 35° E., and S. 25° E. 

H eight, 1,118 feet. 
At St. Malo station, same railway, S. 45° E, 
West of Sawyerville, S. GO° E. and S, 50 E. 
About a mile south of DixvillE> station, Grand Trunk railway, S. 300 E. Height 

1,130 feet. 
On granite hills further south, S. 80° E. Height, 1,950 feet. 
On road from Norton Mills to Barnston, not fa.r from International boundary, 

S. 57° E. Height 1,650 feet. 
Further west, nearer Barnston, S. 33° E. H eight, 1,345 feet. 
On road from Coaticook to Barnston, S. 30° E and S, 25° E. Height, 1,265 feet. 
South of Ch",rtierville, at foot.hills, S. 55° E. and S, 35° E, Height, 1,750 

feet to 1,800 feet. 
On road from Ditton to Scotstown, S, 80° E . and S. 60° E . And on another 

ledge nearer Scotstown, S. 60° E. and S. 50° E. Height about 1,350 feet. 
On easternmost road leading from Megantic to Spider lake, S, 86° E., S. 76° E. 

and S. 62° E. Ne>tr Spider Lake, S. 76° E, 
On second short road crossing Canadian Pacific railway, east of Megantic, S. 

86° E. 
East of Agnes P.O" or Megantic, on south side of Chaudiere River, S. 86° E. 

(numerous), S. 66° E., etc. 
In another locality, east of Megan tic, to south of last, S. 82° E. and S. 66° E. 

Height, 1,540 feet. 
At north end of La.ke Megantic, S. 66° E. and S. 56° E. 
Along the road from Megan tic to Ste. Cecile, four or five miles from lake, S. 66' 

E. and S, 61° E. 
194. Near Lowelltown, Me., along Canadian Pacific railway. S. 86° E., S. 80° E., S. 

73° E, S, 69° E. and S. 65° E. 
195. At Hampden Settlement, Que. S, 45° E. Height, 1,565 feet. 
196. Further Bast on same road, near cross roads, S. 60° E., and S. 15° E. Height, 

1,770 feet. 
197. Near McLeod crossing, Canadian Pacific railway, S. 85° E. and S. 52° E. In 

another place near last, S. 45° E. 
198. At Scots town, several sets, the most distinct being S. 65° E. 
1V9. On the Macnamee road, west of Scots town, S. 60° E. and S. 55° E. Light. 

H eight, ",bout 1,330 feet . 
200. Four miles west of Scotstown, S. 75° E, 
201. At Compton village, S. 135° E. and S, 45° E. 
202, At Cookshire, S, 58° E. and S, 48° E. 
203. On second cross-road west of Sherbrooke, on north side of Magog River, S, 13" E. 

Height, 800 feet. 
204. At Sherbrooke, S. 54° E., S, 52° E., and S. 48° E. 

rentide 
glacier- Cont. 
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205. Three miles north of Sherbrooke along Grand Trunk milway, S. 35.K Height 
480 feet. 

rentide 206 
glacier- Cont. . From one to two miles east of Sherbrooke, S. 15° E., S. 1° "V., and S. 5° "V. 

207. 
Height, about 600 feet. 

Half a mile further east on north side of St. Francis River, S. 40° K, S. 35° E. 
and S. 30° K 

208. Neal' Ascot station, Quebec Centritlrailway, S. 8]0 E. and S. 53° K Height, 
640 feet, 

209. At junction of two roads leading from Sherbrooke to Ascot, S. 55° E. Height 
990 feet. 

210. From one to two miles west of Ascot, S. 56' E. Height, 850 to 875 feet. 
211. East of St. Francis River, un east road leading to Stoke Centre, S. 44' E. and 

S. 30' K Height, 550 feet. 
212. At junction of two roads leading to Stoke Centre, S. 46' K Height, 950 feet. 
213. NeILl' Brompton Falls, St. Francis River, S. 40° E, Height about 500 feet. 
214. Further down river, at the same place, S. 36' E. and S. 20° E. Height, 470 feet. 
215. About a mile east of Windsor Mills, S. 35° K H eight, 600 feet. (See No. 88.) 
216. Two miles east of Windsor Mills, S. 55° K Height about the same as la.st. 
217. At Kingsbury, S. 47° E. Height 590 feet. (See No. 89.) , 
218. On road leading direct from Kingsbury to Richmond Junction, north of first 

bend, S. 55Q E. Light. 
219. At Melbourne, south-west of Richmond Junction, S. 50° E. Height, 685 feet. 
220. Seven 0" eight miles from "Vindsol' Mills, on road to W'\ttopekah Lake, S. 41° E. 

Height, 850 feet. 
221. South of Stoke Centre, on west road leading to Sherbrooke, S. 76° K, S. 65° E., 

""nd S. 56' E. 
222. On the same road, north side of large brook, S. 61° E. Height, 850 feet. 
223. South of SIVme brook, S. 56' E. and S. 46° E. 
224. South-west of Richmond Junction, Grand Trunk railway, S. 50° E. Heig-ht, 

700 feet. 
225. On a northern slope further west, S. 46° "V. 
226. Further west, on Montreal road, S. 56° E. Height, 720 feet. 
227. Near Lisgar station, Grand Trunk railway, west side, S. 56' K and S. 46° E. 
228. On a bo!3S west of Danville, S. 51° E. 
229. Half way between Shipton Hills and Danville, S. 46° K Height, 740 feet. 
230. East side of Shipton Hills, S. 22° K, S. 20° E. 
231. At slate quarry, south of Danville, S. 74° W. and S. 44' VV. 
232. South of Danville villag'e, S. 22' E. and S. 20° E. Height, 550 feet, 
233. On hill slope south of Danville, S. 36° E. and S. 26° E. Height, 895 feet. 
234. On hill facing the St. Lawrence valley at \Varwick, Grand Trunk railway, 

S. 74° E., S. 64' E., etc. H eight, 860 feet. 
235. Two miles we.st of Arthabaskaville, on hill slope fa()ing St. Lawrence, S. 46° E. 

Heigh t about 870 feet. 
236. At Arthabaskaville, on eimilar hill slope, S. 8° K 
237. ThreA miles south of Angus station, Quebec Central railway, S. 40° E. and 

S. 35° E. 
238. On the road from Angus station to Cookshire, near latter place, S. 40' K 
239. On 'road from Dudswel! station, Quebec Central railway, to Marbleton, ea.st of 

lake, S. 32° E. 
240. Near Marbleton, on road to South Ham, S. 66° E. and S. 56° E. 
241. At South Ham, S. 62° E. aIld S. 46° E. 
242. Within a mile or two of Nicolet Lake, on road to Wolfestown, S. 86' E. 
243. North of Nicolet Lake, on same road, S. 56° E. and S. 36° E. 
244. Two or three miles north of Nicolet Lake, S. 86° E., also N. 75° E. Light strire. 
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245. 
246. 
247. 
218. 

Further to the north-ea~t, S. 84° E. Light: numerous. Strire of 
Still fmtner to the north-east, S. 68° E. (See No. 65.) earli~ Lau-
Five or six miles south-west of Wolfestown, S. 70° E. ~I~~ie:-cont 
Between St. Pierre Baptiste ano Ste. Julie, l1,bout a mile from brow of mountain, . 

S. 71° E. 
249. Near brow of mountain, on same ro~.d, S. 86° E. Height, 950 to 1;000 feet. 
250. Two or three miles west of Ste .• 1 ulie, along foot-hills, S. 54° E. Stoss side in­

distinct. Height, 71\0 feet. 
251. At base of mountains south of Ste. Julie, on road to St. Pierre Baptiste, S.22° 

E.. Height, 680 feet. Tho same COurse occurs in other places on this road. 
253. South of Ste. Julie village, S. 54° E. 
254. South-west of Ste. Julie, among foot· hills, S_ 76° E. and S. 62° E. 
255. On road from Ste. Julie to Inverness, at foot-hills, S. 56° E. Height, 750 feet. 
256. On brow of slope, going south on same road, S. 56° E. Height, 895 feet. 
257. Still further south on illope, S. 46° E., in several places. 
258. Just east of cross roads between Inverness and Leeds, S. 26° E. 
259. Further south on road to Leeds, S. 46° E. and S. 36° E. 
260. North of Leeds, S. 56° E., S. 46° E., etc. (See No. 60.) 
261. South of Leeds near H arvey Hill, on road to Broughton station, Quebec Central 

milway, S. 86° E. H eight, 1,150 feet. 
262. At Broughton station, Quebec Central railway, S. 82° E. 
263. At Weedon station, Quebec Central railw<ty, 52° E. Height, 1,170 feet. 
264. At west end of Lake Aylmer, S. 76° E. H eight, 1,075 feet. 
265. Near Stratford P.O., S. 66° E. and S, 52° E. Height, 1,175 feet. 
266. Between Stratford and Stornoway, S. 56° E. 
267. East of Stornoway, in a valley, S. 60° E. 
268. At St. Romain church, S. 86° E. and S. 66° E. Height, 1,400 feet. 
269. On road from Broughton to St. Ephrem de l'ring, six or seven miles from 

Broughton, S. 66° E. (See No. 56.) 
270. On same road north oi Bras River, S. 66° E. 
271. East of St. Ephrem' on road to St. Victor de Tring, S. 86° E. and S. 66° E. 
272. Half a mile Or more to the east of last, S. 34° E. (See No. 53.) 
273. At St. Victor de Tring, S. 50° E. to S. 60° E. 
2?4. Halfway between St. Ephrem de T.-ing and Forsyth, S. 56° E. 
275. About two miles east of FOl'syth, S. 66° E. (See No. 72.) H eight about 1,300 

feet. 
276. At Forsyth (St. Evariste de Forsyth), S. 64° E. on several exposures. 
277. Behind R.C. church where dislocated slates occur S. 56° E. 
278. On the west side of River Tierney, S. 56° E. and S. 46° E. 
279. About a mile east of Lambton, S. 56° E. Height, 1,300 to 1,400 feet . 
280. At the south end of St. Francis Lake, S. 66° E. to S. 70° E. 
281. Nel1,r St. ElzeR.r in two places, S. 56° E. and S. 26° E. Light. 
282. Further south going up hill, S. 32° E. Fine strim. Height, 1,050 feet. 
283. At St. EIzear, S. 36° E., or the reverse. Stoss side indibtinct. Height, 915 feet. 
284. On roo.d from St. Elzear to Ste. Marie, S. 52° E. 
285. North-west of Millstream, lIeo.r St. Fran90is, Beauce county, at rea.1' of first 

concession, S. 86° E., S. 66° E., and S. 56° E. Height, 850 to 900 feet. 
286. On west side of Chaudiere River, south-west of the Devils Rapids, in the second 

concession, S. 76° E. Height about 960 feet. 
Other stl'ire ill rear of first concession near here, S. 66° E. 

287. At east end of road between St. Henri and St. David concessions, S. 47° l!.. 
Height, 920 feet. 

288. In the southern part of Aubert Gallion, S. 53° E. Numerous. 

3 
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Strire of 289. About a mile above mouth of Riviere du Loup on east side of Chaucliere River, 
earlier Lau· S. 47° W. 
r1ntide c t 290. At .Jersey Mills, S. 700 E., S. 64" E., S. 56° E., and S. 48° E. 
g aCler- on. Same place at bank of Chaudiere River, S. 52° E. and S. 40° E. 

291. At Ste. Marguerite, east of Jersey Mills, S. 32° E. Height, 1,170. 
292. One Qt. two miles above .Tersey Mills, on east side of Riviere du Loup, S. 62° E., 

S. 46° E. and S. 27° E. 
293. About four miles from J erRey Mills, on olrl Kennebec road, S. 77°E. and S. 72° E. 
294. Seven miles above Jersey Mills on same road, S. 67° E. Height, about 840 feet. 
295. At Rt. Come, S. 68° E., S. 37° E., and S. 20° E. Height, D35 feet. 
296. In second concession east of St. Come, S. 47" E. Height, 1,100 feet. 
297. Near Langevin road, in several places, S. 47° E. and S. 37" E. 
298. At Marlow, P.O., N. 88° E., S. 80° E. and S. 62° E. H eight, about 960 feet. 
299. Further south-west on Kennebec road at school house, S. 52° E., S. 420 E., and 

S. 36° E. Height, 1,050 feet. 
300. On Lot 30, Liniere, S. 46° E. and.8. 32° E. Height, 1,53(\ feet. 

On another exposure here, S. 27° E. 
301. At Monument stream, S. 46° E., S. 42° Eo and, S. 36° E. The.S. 46° E. strire 

may be N. 46° W. as there is no distinct stosBing. 
302. At International bound ary, east of Line House. Kennebec road, S. 57° E. or N. 

57° W., stoss side doubtful. Height, 1,950 feet. 
303. Along Kennebec Toad south of boundary line, S. 57" E. or N. 57° VV'. 
304. Two miles south of boundary, on same road, S. 82° E., S. 72° E., and S. 66° E. 

About three miles south-west of boundary, snme road, S. 72° E., S. 66° E., S. 
62° E., S. 56° E., S. 52" E., and S. 46° K . La8~ two of these courses light. 

305. Along Langevin road going from St. Come, and before reaching head-waters of 
Abenaquis River, S. 75° E. and S. 45° E. Height, 1,245 feet. 

306. South of Abenaquis River, on same road, S. 1)70 E., S. 47" E., and S. 37° E. 
Height, 1,275 feet. 

307. North of Abenaquis River on this road, S. 66° E., S. 56° E., and S. 46° E. 
308. North of St. Francis station, Quebec Central railway, in the Chaudiere valley, 

S. 42° E., S. 37° E. ; al80 S. 17° E. 
309. Still further north along Quebec Central railway track, S. 72° E., S. 66° E., S. 

62" E., and S. 56° E. 
310. On south sideof Famine River, two miles from the Chandiere, S. 36° E. Height 

about 1,000 feet. In another place further east, S. 46° E. 
311. On the road from St_ .Fmncis to Gilbert River gold mines, S. 62" E., and due E. 
312. Between Famine River and Lake E~chemin, S. 76" E. Height, 900 feet. 
:n3. South of Lake Etchemin, S. 76° E. and S. 82° E. 
314. Between Gilhert and Famine Rivers, in Fief Cumberland, S. 670 E. 
315. Two miles east of St. Francis, Beance, S. 47" E. 
316. Between this and Chaudiere Riv~r, S. 75° E. and S. 50° E. Numerous. 
317. Four or five miles west of St. Odilon, S. 87° E. H8ight, 1,250 feet. 
318. At mouth of Colway River, S_ 76° E. and S. 72° E. 
319. On eastern slope of Chaudierp., between St. Joseph and Colway River, S. 67° E. 

Height, 535 feet. 
320. East of St. Joseph, two or three miles, S. 82° E. 
321. On road from Bisson to Frampton, second concession, S. 76° E. Hei~ht, 1,020 

feet. 
322. At Ste. Marie, S. 50° E. 
323. About a mile east of Ste. Marie, S. 45° E. Height, 890 feet. 
324. Between Ste. Marie and Ste. Marguerite to east of first concession, S. 72° E. and 

S. 62° E. Height, 1,080 feet. In another place neal' by, S. 72° E. Height, 725 
feet. 
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325. West of St. Marguerite, S. 88° E. Height, 925 feet. Strire of 
32G. On hill at Ste. Marguerite, facing St. Lawrence River, S. 80° E. 

place, S. 83' E. Height,1,120.feet. 
327. Two cnnc6ssions west of St. Ll>zar8, S. 88° E. 

In another earlier Lau­
rentide 
glacier-Cont. 

328. At St. ClaI'e and on road towards St. Lazar«, S. 78° E. 

St"iution p"oduced by the Seoorul 0'1' Luter Laurentide Glacie,' flowing sonth-westward, 

0", perhaps, lXL1·tly by Floating Ice. 

In tbe list of strire given in Mr. A. P. Low's report on the Geology and Economic Strire of later 
j\Iinerals of the district in the vicinity of Quebec,* a number of courses with a south- Laurentide 
west trend are recorded from Bonhomme Mountain, Fossambault, Bourg Louis, Ste· glacier. 
Anne River, etc. Some of these were noted by the writer during the summer of 1897. 
Others further west were observed as in the following list :-

329. At St. Jerome, N. 73° W., N. 66° W., N. 87" W., S. 57° W., S. 63° W., S. 72° 
W., and S. 50° W. Height, 320 feet. 

330. On a boss on the bank of North River, at St. Jerome, N. 82° W. and S. 
72°W. ' 

331. On the road from St_ Jerome to Ste. Camille, N. 82°W. Height, 440 feet. 
332. Along the road from Lachuto to Dunl>ny, N. 72° W. and N. 82° W. Height 

475 feet. 
333. North-east of Calumet, S. 33° W. Height 530 feet. 
334. Two or three miles north of Calumet, S. 78° W. Height, 450 feet. 
335. On the south-east brow of Mount Royal, Montreal, S. 57° W. 
336. On the nort.h-east brow, imperfect grooves and strire, S. 32° W., S. 27° W., and 

S. 22' W. 
337. South-west of Ste. Julie, on road to Lake Williams, on mountain slope facing 

St. Lawrence Valley, S. 45° W., S. 15' W., etc. Height, 765 feet. (See No. 240.) 
338_ Higher up on slope, S. 55° W. and S. 30° W. Height, 900 to 1,000 feet. 
339. 'Ve~t of Warwick station, Grand Trunk railway, on brow of hill facing St. 

Lawrence Valley, S 74° W. and S. 64° W. Height, 860 fp,et. 
340 On north-east side of Shipton Pinnacle, N. 85° W., S. 85° W., and S. 75° W. 

Height, 800 to 1,000 fee t. 
341. On direct rOl\d from Richmond J ullction to Kingsbury, due W. 
342. On the south-east side of Shefford Mountain, S. 60° W. 
343. On the north-west slope of Shefford Mountain, N. 75° W. Height, 550 feet. 
344, On the summit of the same monntain, near the western slope, S. 75' W. 
315. On the east side of Brome Lnke, S. 75° 'Y. At Knowlton village, S. 75° W. 
346. E",st of Pigeon Hill, Missisquoi county, S. 78° W. 
347. At ,east end of Beauharnois canal, S. 38° W ., S. 33° W. and S. 28° 'Y. Extensive 

ledges striated. Height, from 50 to 75 feet above the level of the St. Ll\wrence 
near by. On the shore of the river interrupted strire and grooves occur trending, 
N. 82° W. The ledges grooved in the direction of S. 38° "V. have a N. 87° W. 
course superposed on them, and although no north-to-south striation was seen 
yet some of the bosses l\r6 stoosed on the north side. 

348. Between two and three miles west of Valleyfield, on the bank o'f the St. Lawrence, 
S. 45° W., S. 51° W., and S. 31° W. These strire occur on three exposures and 
have sever"l intermediate conrses. Boulder-clay, three or four feet deep rests 
on the surface of the ledges. anA of the bosses shows a stoss side to the 
north or north-west with older glaciation than the south-west set_ The 
sou th-west strire trend para,lIel to the St. Lawrence Ri ver. 

* Annual Report, Geol. Surv. Can., vol. V. (N. S.), pp. 48-52L. 
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8trial of later 349. 
Laurentide 
glacier-Cont. 

350. 
351. 

352. 
353. 

354. 
355. 

356. 

357. 
358. 

359. 

360. 
361. 

362. 

363. 

364. 

365. 

366. 

At the Soulanges cann,l, S. 50° W., S. 40° W ., and S. 30° W., with a great number 
of intermediate courses. From the character of the striation upon the rocks 
here it app~ars to have been produced by flon,ting ice. The boulder.clay is in 
no respect different from that due to land ice. 

From three to four miles north of Prescott, N. 70° 'vY., and N. 80° W. 
J uat above Prescott, on the bank of tho St. Lawrence, a fine set superposed on 

those of No. 134, S. 50° '1'., S. 22° W ., and S. 10° 'I'. 
About :1. mile north of Smiths Falls, S. 46° W. 
At and nen,l' Lansdowne station, Grand Trunk railway, S. 55° W., S. 52° W., 

S. 40° W., and S. 30° W. 
About five miles west of Lansdowne, S. 50° W. 
At Nevin's qnarry, near Ogdensburg, N.Y., S. 80° 'V., N. 78° W ., and on 

another exposure S. 76° W., and S. 62° W. The~e ate superposed on No. 132 
and are the latest. Some of them may be be due to floating ice. 

At DeKalb .Tunction, New York Centra.l railway, and between that and Phila­
delphia Junction to the west, the north·east to south· west striation is dominant. 
This course is also well exhibited on numerous ledges along the St. 
Lawrence River between Ogdensburg and Morristown, N.Y., and westward. 

On the higher grounds south of Morristown, N.Y., fine strial occur, S. 85° W. 
At Clayton, N. Y., S. 53° W., S. 52° W. and S. 50° 'vI'. On another Elx posure S. 

58° W., S. 45° W. and S. 25° W.; and on a third ledge, S. 55° W., and S. 45° 
W. Striation heavy, especially the S. 55° 'VI'. and S. 45° W. courses. 

On Wa.~hington Isln,nd, at Clayton, S. 55° W., S. 45° W., and S. 35° W. The 
two first common and well defined. In many places these strire cross the hol­
lows in the rock surface, the ice apparently not having accommodated itself to 
the inequalities thereof, and their trend is closely parallel to the course of the 
St. Lawrence River. 

Three or fOllr miles ea~t of Gananoque station, Grand Trunk railway, S. 36° W. 
Five miles north of Gananoque, on the road to SeeJys Bay, S. 41° W. in several 

places. 
Between the last mentioned point and Seelys Bay, S. 45° W. and S. 42° W. A 

kame or gravel ridge occurs here pamllel to the striation. 
Between Gananoque village and the Gr:1.nd Trunk railway station, S. 42° W. 

Common. Also S. 66° W. 
On a boss ne"r the Grand Trunk railway station, Gananoque, S. 56° 'V. and 

S. 42° 'vI'. The last, most common. 
A mile or more to the north-east of Gananoque station, Grand Trunk railway, 

S. 76° W., S. 56° W ., etc. 
West of the last point, towards Willetsholme and Pitts F erry, S. 56° W. and S. 

42° W. 
367. Nine or ten miles east of Kingston, along the road nearest the St. Lawrence, S. 

37" 'vY.; and at the junction of two roads about hall-waY 'between Kingston 
and Gananogue, S. 62° W. and S. 54° 'V. Nearer Kingston the courses have 
more westing. 

368. On the west side of Wolfe Island, S. 52° W., S. 47° W., and S. 42° W . Superposed 
on the% arestrial trending S. 76° 'VIT • and S. 62 'V. Curving strire also occur here 
S. 12° 'vI'. to S. 4° E. within the spRce of six feet square. These are clearly 
superposed on all the other strial and nJay be due to recent lake ice. The 
straightness <1nd parallelism of the deep grooves and strial of the S. 52° W. set 
indicate rather the action of land than of floating ice. 

369. In the suburbs of Kingston, S. 48° W., supel'po"ed on which is another set trend­
ing N. 82° W. 

370. At Grove Inn quarry, Kingston, the same two setg occur. Here the N. 82° W. 
strire are clearly seen to be the latest. In another place, near by, this latest 
course diverges slightly more to the north, being N. 73° W. and N. 68° W. 
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371. Half a mile south of Pet·th, ~uperpoHed on older striation, S. 87° W. and S. 52° W. Strire of later 
372. Four miles to the south 01' south-west of Perth, S. 42° W. Lau~entid~ 
373. About tlVO miles south of Perth, S. 47° W. (See No. 124.) glaClel'- ·()ont. 
374. Near Beckwith Lake, south of Carleton Junction, south·west strire were noted. 
375. Between Mabedy and Sha"bot Lake stations, Canadian Pacific railway, the 

nonhem as well as the north·east and east sides of the bosses are stosBed. 
376. At Tweed station, Canadian Pacific railway, faint stl-ire, S. 54° W. and S. 47' VV. 

Poorly preserved. 
377. In the region around Peterborough there are boulder-clay ridges (drumlins or 

drum like forms of drift) trending S. 60° W. to S. 45° W., apparently parallel 
to the striation, although no distinct strire were observed. 

378. Along the Canadian Pacific railway between Pembroke and Klock the north­
~·ast and east stossing Was also noted. 

On the south of the Ottawa River, neal' Mattawa, S. 62° W. and S. 52° W. In 
a third loca!ity. near by, S. 42° VlT. 

The older striation here is about south, especially as seen on the higher grounds. 
The south-west strire are the latest. 1'his is a common course to the north­
east and north of the great lakes. 

St,-iation p"oduccd by Gla~ie"8 of (£ still moTe Local Chamcter at or nea,' 

the cl08e of thc Glacial PCTiod. 

379. At Trois Pistole', Intercolonial railway, N. 750 VV., N. 60° W., N. 31° W., Strife of local 
N .. 25° W., N. 15° W.; N. 11° W., N. 3° W., and N. 1° W. W6st of the rail- glaciers. 
way station, N. 4e E., N. 39° E., N. 21° E., N. 17° K, and N. 13° Eo 

380. South-east of Montmagny station, Intercolonial railway, seven or eight miles, 
S. 78° E. and S. 88° E. H eigh t, 850 feet. 

381. Ten Or twelve miles sonth-west of same station, on road to St. Paul, N. 58° W., 
and still further south, S. 78° E. 

382. Two or three miles sonth of Ste. H(;nedine, Quebec Central railway, on road to 
Ste. Marguerite, N. 72° E. and N. 62° E. 

383. North of St. Lazare, on road to St. Gervais, N. 7'2: E. and N. 62° E. Height, 
895 feet. 

384. At St. Lazare, N. 86° E. and N. 62° E. 
385. l<'rom one to two miles west of St, Lazare, S. 88° E. 
386. West of St. Clare village, N. 72° E. (See Nos. 27 and 327.) 
387. Further down I~tchomin River, one at· two miles below St. Clare, N. 72° E. 
388. Half a mile south·east of Lake Etchemill, S. 48° W. 
389. West of St. Odilon, four or five miles, N. 2° E., defacing south-east strire 

in places. 
390. In vVatford on sonth-~ast side of Famine River, S. 8° E. and S.2' W. Height, 

1,050 feet. 
301. In St. Thomas, between Des Plantes and Galway rivers, S. 38° K 
392. On road between St. Thomas and St. Jean, north of CallVay River, N. 56° VV. 
393. At St. Odilon, N. 2(j° W. Height, 1,300 feet. 
394. South-east of Culdaff P.O., N. 1° W. May be earliest strire. Doubtful. 
395. At Culdaff P.O., Cranbourne, N. 74° E. 
396. On th8 road between the 'fownships of 'Yare and vYatford, on the north Hide {J 

Famine River, S. 12° W. and S. 7° W. Height, 1,GOO feet. 
97. l3etween Gilbert River gold mines and St. Fran90is, on hill slope, N. 27° VV. and 

N. 10° W. Height, 800 feet. 
398. North-west of Gilbert River gold mines, on east tlnd west road, N. 27° W. and 

N. 17° W. 
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399. 

400. 
40l. 
402. 
403. 

404. 
405. 
406. 

407. 

408. 

409. 

410. 
411. 
412. 
413. 
414. 
415. 
416. 

417. 

418. 
419. 
420. 

421. 
422. 

423. 

424. 

425. 

426. 

East of Gilbert River, P .O., on hill slope facing Chaudiln'e River, N. 17" W. and 
N. 12° W. Height, SOO fcet. 

Just south of Famine River, on road going east, S. 7° W. 
Farther east, S. 8° E. and S. 5° E. Height about 1,500 feet. 
Neal' St. Joseph, Beauce, N. GO W. 
Between St. Joseph and Col way River, in Chaudiere va.\ley, N. 16° 'V. and N. 2° 

"V. These are superposed on the S. E. course. 
At month of Colway River, N. 6° W. (See No. 318.) 
On Kennebec road, four miles above .Jersey Mills, N. 50° W. Height, G85 feet. 
West side of Chaudiere valley, above Devil Rapids, and at real' of first con-

cession, N. 11° W. 
On east side of Chaudiere River, half a mile above Great Falls, N. 85° E. 

Imperfect_ 
On road between St_ Henri and St. David cI)Jlcessions, Aubert Gallion, N. 3° E., 

or the reverse. 
West of St. Fran90is, Beauce, N_ 11° W., N. 6° W. and No 1° W. Height, 800 

01' 900 feet. 
East of Lambton, N. 14° E. Height, 1,400 feet_ 
East siele of River Tierney, N. 6° W_ Distinctly later than S_E. striation. 
At south end of St. Francis Lake, N. 16° W. 
At St. Romain church, N. 84° E. 
North of Lake Weedon, nearly due W. 
At Weedon village, N. 75° W. Height, 1,1,0 feet. 
Near Broughton station, Quebec Centrall'ailway, N. 13° W., N. 2° E., and N. 

11° E. Height, 1,110 feet. • 
In Ste. Marie, on road between St. Thomas and St. Jacques concessions, N. 32° 

E. Height, 1,220 feet. 
On road from St. Sylvester to Ste. Marguerite, N. 47° E. Height, 1,300 feet. 
At north end of Lake Williams, S. 76° W. «Bd N. 84° W. 
South-west of Ste. JUlie, on road to Williams Lake, S. 63° E. Height, 950 to 

1,000 feet. (See Nos. 63 and 64, also 218,249 and 251.) 
Still further south-we~t, N. 16° Vi. Light, numerous. Height, 1,100 feet. 
:From two to three miles west of St. Julie, ulong foothill s, N. 21° W., N. 14° ,V., 

etc. Height. 700 feet. 
On a large boss at the foot-hills, on road mentioned in Ko. 420, due N.to N. 25° 

W. 
Five or six miles south-west of Wolfestown. N. 3· W. and due N. Height,90() 

to 1,000 feet. 
Another boss near t.he last shows the due N. course; also a S. S5° K course. 

Five or six miles south of l::!outh Ham, N. 70° E. and N. 6iio E. Height about 
925 feet. 

427. North of Nicolet Lake, N. 75" E., S. 850 E. and N. 85° E. 
428. Between South Ham and Marbleton, near the last place, N. 75° E. and S. 65° E. 

Numerous. 

429. At Coati cook, on bank of river, N. 250 E. 

430. Seven or eight miles east of Windsor Mills, on road to Wattopekah Lake, S. Hio 

W . and S. 5° W. 

431. South-west of Shefforcl Mountain, two miles from West Shefford, S_ 76° W. 

432. E"ht of St. Albans, Vermont, behind first riclg~, S_ 78,0 W. and S. 57" W. 

433. Along Canadian Pacific railway, on second cross road east of Lako Megl1ntic, 

N. 76° W. 
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Strice supposed to have been caused by Floating 01' Sea-bome Icc at 

the close of thc Glacial Period. 
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434. We~t of Bic, S. 50° W. ~trife of float 
435. Near Trois Pi stoles station, Intercolonial railway, S. G3° W. (short and appa- Lng, o~ sea­

rently gouged out), S. 70° W., S. 84° W., N. 75° "V., Rnd E. to \V., or the orne ICe. 
reverse. Height 100 to 110 feet. 

43G. Near Levis, S. G5° W. Height (corrected) abom 165 feet. 
437. Near Mount Royal, Montreal, S. G8° W. and S. 60° W., etc., by SirJ. W. Do,\\,son. 
438. At St. Jerome, S. 82° W., S. GO° W., etc. 
439. North of Lachute, E. and W. to N. 85° W. 
440. At Soulanges canal, S. 50° W., and S. 40° W. 
441. On shore of St. Lawrence nt east end of Beauharnois co,llal, irregular curving 

or gouged strife and grooves. E. to W., nearly. 
442. On bank of St.' Law"ence west of Valleyfield, S. 50° W. to S. 55° W. 
443. Near Prescott, S, 50° W. 
444. At Lansdowne, S. 55° W. and S. 52° W. 
445. At Nevin's quarry, near Ogdensburg, N.Y., irregular light strire, S. 76° 'V. and 

S. 65° \V. These superposed on all the other strire. 
446. At Gananoque, S. 76° W., S. 56° W., etc. 
447. West side of Wolfe Island, opposite Kingston, S. 76° W. and S. GO° W. 
448. Near Perth, S. 87° W. to S. 520 W. 

In addition to the above, numerous strire, tentatively attributed to 
the agency of floating ice, have been observed in the bottom of the St. 
Lawrence valley between Metis and Lake Ontario. Usually their 
trend is closely parallel to that of the St. Lawrence River, although 
occasionally they dIverge at a small angle from it. Whether all are 
due to ice of this kind alone has not yet been satisfactorily determined. 
Some of them may have been produced by land ice, i.e., by thfl later 
Laurentide glacier. 

A considerable number of strire in the region under review are Former lists 

recorded in the Geology of Canada, 1863. 'In the Eastern Townships of strife. 

of Quebec, Dr. R. W. Ells made a large number of observations on 
strire, liRts of which are given in his reports on the geology of that 
region.* 

The Appalachiwn Glacier, or System of Glaciers. 

The oldest striation recorded in the foregoing list has been produced, Observations 

as already stated, by ice which accumulated independently upon the A~~~l~Jla~r 
North-east Appalachians in the early Pleistocene. As has been shown sys~m of 

. h' f C ad' . I' 1 h glacIers. on a prevlOus page t e portlOn 0 an lan terntory ymg to t 1e sout 
of the St. Lawrenee River was at a higher level in the later Tertiary 
period than at present. At what height the Laurentian plateau then 
stood we have no data at hand to show. There are, however, some 

.• Annual Report, Geol. Surv. Can., vol. II. (N.S.), pp. 46-48 J. Ibid., vol. III., 1887. 
p. 99 K. 
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considerations which tend to support the view that in the early Pleis­
tocene this plateau was at least no higher than now, and may have been 

Difference somewhat lower relative to the Appalachians. But whatever their eleva­
in elevation. tion then was it seems pretty certain that the N orth·east Appalachians 

maintained a.pproximately the same altitude in the eal'ly Pleistocene 

Probable in· 
ter~lacial 
periOd. 

which they had in the later Tertiary. -With this elevation the region 
was, therefore, very favourably situated, geographically and meteoro· 
logically, on the advent of glacial conditions, for the production of 
glaciers. The greatel' amount of precipitation there compared with 
that of the region to the north of the St. Lawrence, and its position 
with respect to the Atlantic Ocean, combined to render it as suitable a 
gathering. ground for ice as Greenland is at the present day. It is not 
unreasonable to assume, therefore, that ice began to form there inde· 
pendently, at an early stage of the Pleistocene period, pl'Obably before 
it gathered upon the Laurentian plateau. At all events the first Pleis· 
tocene ice does not appear to have advanced over Eastern Oanada as a 
great flowing sheet from the north; but doubtless formed originally at 
certain centres above the line of perpetual snow, and, spreading from 
these higher neve grounds was governed in its movement~ by the topo­
graphical features of the country. One of these centres was the North­
east Appalachians, as already stated, and it would seem as if the ice had 
accumulated on these in sufficient thickness and extent to enable it to 
move down to the bottom of the St. Lawrence valley northward, east­
ward and southward, as well as in other directions, unchecked by ice 
from the Laurentides. Indeed, it is not at all unlikely, though the 
data are not yet at hand in full detail, that an intel'glacial period, i.e., 
a period of ice· recession, supervened after the maximum extension of 
the Appalachian ice was reached and before the invasion of the Lauren­
tide glacier'took place, as evidenced by the weathering which the older 
strirn suffered before those of the Laurentide ice were superposed upon 
them, as well as by certain stratified interglacial deposits met with in 
a number of localities in the" Eastern Townships" of Quebec. 

But whether Lhere was an interglacial period or not, if the relative 
altitudes of the North-east Appalachians and of the Laurentian plateau 
were even approximately the same as at the present day when glacial 
conditions came on in the early Pleistocene, ice would accumulate in a 
similar manner to that which has been supposed. Glaciers would 
gather first upon the Appalachians, accompanied or followed by a 
lesser and slower accumulation upon the southern and eastern Lauren­
tides, and the ice of the latter would be long in attaining flufficient 
thickness to enable it to flow beyond the limits of the plateau. 
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The ice which generated on the North-east Appalachians had, as Movements of 
already stated, a radial flow from the central R.nd higher portions of ~~~palachian 
this mountl1.in system northward, eastward and southward, and to all 
intermediate points of the compass. It was to this ice that the glaci-
ation of that part of the province of Quebec lying to the east of the 
Etchemin River and the head-waters of the St. John is wholly due. 
The glaciation of New Brunswick and of the principal portion of New 
England at least, has also been largely efiect~d by it, as was described in 
my last report. * It is to this ice-sheet or combination of ice-sheets 
that the writer gave the name of the Appalachian glacier, or Appal-
achian system of glaciers. t 

In the" Eastern Townships " of Quebec, to the east of the Chaudiere 
valley, the movements of the Appalachian ice are shown by heavy 
and distinct striation, especially on the south sides of ridges and 
bos~es, the courses vR.rying from north to east, though in a few places 
where it was influenced by the local topography the ice swung round 
and flowed to the west of north. On the watershed between the 
Chaudiere and the head-waters of the St. Francis and Becancour 
rivers, the courses were, generally speaking, north to north twenty 
degrees east. In the district west of this watershed, however, the 
movements had a considerable westerly !;rend. The Appalachian ice 
in the valley of vVattopekah River flowed nearly westward, crossing 
the St. Francis River, and the strire are tracen.ble into Melbourne and 
beyond. Similar courses were observed in the vicinity of Scotstown 
and near Lake M egantic. Near the International boundary, to the 
south and south-west of this lake, the strire produced by this ice seem 
to have been largely effaced by later ice, but the courses, generally, 
wherever observed, show a westerly trend. Further north, a westerly 
or north· westerly trend is especially noticeable at Shefford and Brome 
mountains, neal' Knowlton and Sweetsburg, and in other places on 
the north-west side of Sutton Mountain. On many of the exposures 
in the two ranges of mountains nearest the St. Lawrence, the (Sutton 

." Annual Report, Geol. Surv. Can., vol. VII., (N.S.) part M. 

t American Geologist, vol. VI., Nov. 1890, p. 324. 

NOTE.-The latter name seems prderable, from the .fact that the ice referred to 
cannot have formed one continuous sheet thl"Oughout Eastern Quebec, New Bruns· 
wick and the N ew l~ngland States. Although presumably originating in all these 
place~ at the s",me period, there were doubtless numerous local centres upon which it 
would first gather and from which it would spread nntil the maximum stage of accu­
mulation was reached, much of the ice from these centres probably coalescing before 
then. Hence the name "Appalachia.n System of Glaciers" seems more applic",ble to 
the earlier Pleistocene iceof this region, when speaking of it as 11 whole. 
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and the Stoke Mountains,) evidences of the Appalachian ice having 
flowed across them and down upon the St. Lawrence plain were 
observed. 

The striation produced by this system of glaciers in the "Eastern 
Townships" does not appear to have been as heavy, as n. rule, as that 
produced by the ice which aftel'wards came from the Laurentian 
plateau. What its maximum thickness was on this slope we have 
no data at hand to show. On the south side of Oranbourne Mountain 
it must, however, have reached a thickness of £rolfi four to six hundred 
feet at least, to override the known glaciated portion of the summit. 
The apparent lightness of this striation is often the result of the 
weathering of the rock surface which took place since it was produced, 
and to its partial effacement by tr.e later ice. 

The Laurentide 01' Labmdorian Ice. 

Laurentide After the Appalachil1n ice had reached its maximum extension, and 
!ce't?ow °drig- Oil the northern slope, had flowed down to the bottom of the St. Law-ma mg an . 
moving. renee valley unchecked by contrary ice movements, a withdrawal or 

amelioration of glacial conditions seems to have supervened. What 
length of time elapsed then before the Laurentide ice advanced up the 
slope on the south-east side of the St. Lawrence River into the 
" Eastern Townships" region, or whethor or not there was a coales­
cence of the two ice sheets, we are as yet unable definitely to decide. 
Although the St. Lawrence plain has been examined with some care 
from the lower end of the Island of Orleans to Lake Ontario, no glacial 
products containing interstratified beds have, so far, been found there. 
And from the fact that the Appalachian ice seems to have moved 
freely and without hindrance over the region striated by it, together 
with the fact that. the Laurentide ice, when it subsequently advanced 
over the" Eastern Townships" region, moved southward and south­
eastward, in a great number of places at least, as if it had received no 
check to its onward progress, it seems probable that the earlier ice 
had departed before the oncoming of that from the Laurentides. As 
already stated, the earliel' or Appalachian striation is found in a num­
ber of places to have been weathered before that of the Laurentide 
ice was superposed on it. Further, the boulder-clay in a bipartite 
division occurs in certain localities in the" Eastern Townships" of 
Quebec. These facts seem to favour. the view of an interglacial 
period between the two glaciations referred to. But the partial 
examination of the St. Lawrence valley and Laurentide slope 
carried out during the season of 1897, has not thrown any light on 
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the question, and further observations are required. The facts 
respecting the two-fold division of the boulder-clay are here presented: 

Boulder-clay, with an intercalated bed, was observed in Riviere du Twofold divi ­

Loup valley, a quarter of a mile above its junction with the Ohaudiere b~l~ldo:r-Clay. 
in Humphrey Pit, No.2. 

Fig. 2. 

'.;' 
.r •• ,' ... ;-

Surface soil. 

Boulder-clay. 

Stratified bed. 

Boulder-clay, 

Fine-clay. 

Sand. 

Clay. 
Coarse sand and 

gra\'el. 

Gravel auriferous. 

SECTION NEAR MOUTH OF RIVIERE DU Loup. 

SCALE :-50 feet to 1 inch. 

The series here shows, in descending order: (1) unstratified boulder­
clay containing transported boulders, 37 to 38 feet j (2) an irregular 
stratified deposit, apparently lenticular, 15 feet, and (3) unstratified 
boulder-clay, more compact than the uppet' division, boulders not 
nearly so large, and as far as could be seen, chiefly from local sources, 
20 feet. 

At Le Rocher, in the Chaudiere valley, the series seems to be as 
follows: (1) gray boulder-clay, unstratified: (2) a stratified band j Chaudiere. 

(3) dark Ot' bluish-gray boulder-clay of unknown thickness. Owing to 
the sliding down of the beds here exact measurements could not be 
made. 

In a tunnel opened by Messrs. J. E. Hardman and Geo. Macduff, 
at St. George, Beauce county, the boulder-clay, which is here fifty or 
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sixty feet in thickness, occurs also in a two-fold division, with an 
intE'rcalated, stratified, band intervening. The precise thickness of 
the constituent parts was not ascertained here either . . 

In the St. Francis River valley, three miles east of Angus station, 
Quebec Centml railway, in a gravel cutting, a l:iection of the boulder­
clay likewise shows in descending series: (1) boulder-clay, unstratified, 
containing glaciated boulders, 12 to 15 feet; (2) stratified clay 
containing the same glaciated boulders as in the lower division, 3 
to 5 feet, and (3) boulder-clay, unstratified, 20 feet or more exposed 
in the bank, but the bottom was not seen. 

A quarter of a mile further east in another railway cutting, the 
following series occurs (descending order): (1) gravelly boulder-clay, 
containing glaciated boulders, 3 to 5 feet ; (2) fine, unctuous, gray clay, 
distinctly 'stratified horizontally, 12 to 15 feet, and (3) boulder· clay, 
unstratified, thickness unknown. 

Fig. 3. 

Boulder-clay. 

Stratified clay. 

Boulder-clay. 

SECTION SHOWING IN'fERSTRA'l'IFIED CLAY IN BOULDER-CLAY, IN ST. 

FRANCIS RIVER VALLEY, 3 MILES EAST OF ANGUS STATION; 

QUEBEC CENTRAL RAILWAY. 

SCALE :-20 feet 1 inch. 

N one but local boulders were observed in the boulder-clay and in­
terstratified beds here. The Dudswell Mountains to the north· west 
seem to have shed off thE' Laurentide ice from this particular district, 
or checked the passage of Laurentian boulders into this valley. 

Along the Clifton River, a branch of Eaton River, two or three 
miles south of Sawyerville, boulder-clay with a seam of stratified clay 
interbedded, was seen in two or three places. 
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The lower boulder-clay in the foregoing sections, so far as it has been 
possible to examine it, consists mainly of local materials, while the 
upper often contains Laurentian and other transported boulders from 
the north. 

The Laurentide ice, the movements and striation of which have been The Lauren-

d . 'd hI d 'j' h . f Q b dOt ' tide glacier trace In conSI era e etal In t e provmces 0 ue ec an n ano, having two 
seems to have consisted of two divisions or extensions, one earlier than extJe.nsions, an 

. ear ler and a 
the other. The first is named, provisionally, the older Laurent~de J"ter. 

glacier, the second the late?' La~wentide glacier. The older Laurentide 
glacier, the strire of which have been observed throughout the St. 
Lawrence valiey from the city of Quebec westward, and on the north, 
side below that, had a general southward to south-eastward flow j the 
later Laurentide glacier flowed nearly at l'ight angles to this or ap­
proximately south-westward. In many parts of the region, however, 
the older strire have been much defaced, in some places entirely obliter-
ated, by weathering and the action of the later ice, but wherever the two 
courses referred to are seen together, they can be distinguished. 

The eastern and south-eastern limits of the older Laurentide ice Limits. 

have been traced approximately and determined by the following 
criteria: (1) the striation and stossing on the north and north-west 
sides of the bosses, and (2) by the distribution of Laurentian boulders 
upon the region. Only in a few places does this ice seem to have' 
crossed the International boundary, Near its eastern and south­
eastern border it has had a tendency to spread out in places into 
separate tongues or lobes, extending in this way along valleys Ot' upon 
the lower grounds. One of these lobes flowed along the valley of St. 
Charles River, north of the city of Quebec, partly following the 
depression between the Island of Orleans and the north bank of the St. 
Lawrence, overriding the eastern part of that island obliquely, the 
western and southern parts of which are unglaciated. Another tongue 
of this ice moved up the Chaudiere valley and spread over and deployed 
upon the district to the east. Many of the peculiar easterly courses 
of strire here, and to the east of the Etchemin River, are due to this 
swerving ice-flow, To the south of Cranbourne Mountain, a wide lobe 
or tongue of ice, apparently an extension of the Laul'entide glacier, 
flowlld across the divide between the Chaudiere and St. John waters, 
1200 or 1300 feet high, in an easterly direction for a considerable 
distance, but how far has not yet been definitely ascertained. From 
the fact that boulders, resembling Laurentian granite and gneiss, have 
been found in the St. John valley in northern Maine and north-westel'll 
New Brunswick, however, it seems not im probable that the lobe re_ 
ferred tl) may have extended that far. Prof. C. H. Hitchcock I'ecot'ds 
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strire on the upper St. J"ohn, either following the valley, or caused by 
local glaciers flowing into it from either side, some of which probably, 
belong to the closing stage of the glacial period. 'k Other 
lobes or tongues of the early Laurentide glacier entered New 
England by the valleys and passes along the International boundary, 
especially at Norton Mills, Halls Stream, Lake Memphremagog and 
Lake Champlain. The strire of the older Laurentide glacier are 
distinct on the latter basin, and as shown by the list of strire on 
previous pages, were also observed in the vicinity of Ogdensburg and 
at other places in northern New York. 

Mo~emellts of The trend of movement of the early Laurentide ice is tolerably regular 
earlier Laur-. . 
entide glac.iel'. n,nd cllrect from the mountams north of the St. Lawrence valley to the 

nearest range of mountains on the south-east side. Beyond this the 
movements were more or less affected by the topographical features, 
especially in the eastern portion of the" Eastern Townships" region. 
The range of mountains referred to, sometimes called the Sutton Moun­
tain range presents a stoss side to the north-west almost continuously 
from the Chaudiere valley, south-west to the Vermont boundary. In 
many places this Laurentide ice deployed on the slope, surged against 
the sides of the higher summits, and swung round Rometimes to the 
north-east, and in other cases to the south-west, as it was affected by the 

Its thickn~s. contour of the surface. Some of the higher parts of the range have not 
been overridden by this ice, and on these we have a means of measur­
ing its thickness or height abovfl sea-level in this part of the region. 
Near Sts. Anges, or the north flank of the range to the east of the 
Chaudiere valley, we have what appears to be the limit of the Lauren­
tide ice in this direction at a height of 1025 feet. W est of the 
Chaudiere, on the north slope of this range, faint strire due to this 
ice were observed at a height of 1050 to 1100 feet. Beyond this, 
~owards St. Severin, they were not observed at 1325 feet. 

To the south-west, however, as stated, this Laurentide ice must 
ha.ve been thicker. Orford Mountain, at the north end of Lake Mem­
phremagog, was found to be glaciated to a height of 1800 feet. The 
summit, 2,860 feet high, is bare rock, but no ice-action was observed 
upon it. Owls Head, on the west side of Lake Memphremagog, 2400 
feet high, has not, according to Dr. Ells, been glaciated on the summit 
either. These and a number of other peaks in this range must have 
stood up above the surface of this ice-sheet as "nunataks" even 
during its maximum development. 

* Agriculture and Geology of Maine, Second series, Sixth Annual Report, 1861 
pp.268-2'"'0. 
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Besides the easterly trend of the strim of the early Laurentide ice St.-ire with 
observed near the city of Quebec and on the east side of the Chaudiere ~::~d~rd 
valley, an easterly ice-flow is seen to be the prevailing one also 
on both sides of the InternationAl boundary as far west as the high 
grounds about the head-waters of Halls Stream and northern New 
Hampshire. These courses are especially noticeable about Lake 
Megantic and at Lowelltown, Maine, also to the north-east, where 
the old Kennebec road, which follows the south-east side of Riviere 
du Loup, crosses the International line. The source or centre from 
which this easterly-flowing ice received its momentum was probably in 
the elevated region between Lake Megantic and Norton Mills station, 
Grand Trunk railway. It may, indeed, have generated there indepen-
dently. 

A considerable area south-east of the Sutton Mountain axis on the 
watershed between the Chaudiere and St. Francis waters, although 
glaciated by south-eastern flowing ice, the strim of which are super­
posed on those of the Appalachian glaciel·, is without Laurentian 
boulders. This second striation may also have been caused by ice 
which gathered upon the axis referred to on the higher grounds of 
Wolfestown, Ireland, etc., during the period of invasion of the older 
Laurentide glacier. 

Below the city of Quebec, or Levis, the slopes on the south side of 
the St. Lawrence River present abrupt faces to the north, oftt'n with 
talus at the base. No Laurentian ice crossed this part of the valley. 

In studying the relations of the Appalachian and Laurentide Relations .of 

glaciers, the question arises whether the altitudes of the mountains ~:Cf'¥,~~~~':~ 
upon which they gathered changed during the time they were occu- tian ice. 
pied with ice. It has been shown that the Appalachians stood from 
three to five hundred feet higher in the later Tertiary, and probably 
also in the early Pleistocene, than at present, while it was supposed 
that the Laurentides were approxima,tely at their present level. After 
the Appalachian glaciers rea,ched their maximum thickness and extent 
did a subsidence of the region occupied by them set in 1 This seems 
probable. The greater elevation of these mountains, compared with 
that of the Laurentidan plateau, may have been one reason why the ice 
of the latter did not reach its maximumst.age as early as that of the 
north·east Appalachians. If a subsidence of the Appalachians began 
in the early Pleistoct'ne, it was possibly accompanied by a correlative 
uplift of the ancient Laurentides. Thi8 subsidence would not only check 
the accumulation of ice upon the Appalachians, but would probably 
permit more moisture to reach the south-eastern and southern slopes 



Probable 
thickness of 

48 J SOUTH-EASTERN QUEBEC. 

of the Laurentides. And this together with their supposed increas­
ing altitude would be proximate causes for the increasing thickn~ss of 
ice upon them, and for its spreading further southward and south­
eastward than at the previous stage. 

If the early Laurentide glacier passed over those portions of the 

e!lrly Layre!'· International boundary, which are upwards of 1800 or 2000 feet in 
tIde glaCler In h . h b' . h b d h hld"d I t tile St. Law. e1g t, t 1S m1g t e suppose to s ow t at tie 1V1 e was ower a 
1'(\Oce vfl,lley. that stage of the glacial period relative to the range nearest the St. 

Movements of 
later Lamen­
tide glacier. 

Lawrence than at the present day. But no strite strictly attributable 
to the Laurentide ice, nor any Laurentian boulders have yet been 
found at greater elevations near the boundary line than 1800 or :3000 
feet. The occurrence of such a subsidence along the Appalachians 
followed by an uplift, would throw light on the origin of the high-level 
terraces and other stratified Pleistocene deposits occurring in the 
basins of St. Francis River and Lake Memphremagog. 

From the foregoing facts and inferences it seems probable that the 
maximum stage of ice accumulation upon the Laurentides was later 
than that of the Appalachians, with perhaps as already inferred, an 
interglacial epoch intervening. But if this greatel' accumulation of 
ice upon the Laurentides was caused, either partially or wholly, by 
an increased recurrence of glacial conditions, following an interglacia,l 
epoch, such conditions would also affect the north-east Appalachians 
to some extent, :lnd there would thus be another increase in the thick­
ness of the ice upon the higher portions of these mountains at least. 
All that can be &aid at present is that this hypothesis is not incom­
patible with the facts as observed in the" Eastern Townships" and 
along the International boundary, but no positive evidenoe has been 
obtained on this point. 

The Later Laurentide Glacier. 

Succeeding the older system of Laurentide ice· movements described, 
was the second or later Laurentide ice-flow, which has left the most 
dil'tinct striation met with in this region, espeoially on the nOI'th side 
of the St. Lawrence River and of the Great Lakes. Whether this was 
wholly a system of land ice, or partly land ice and partly floating ice, 
is an open question. Within the limits of the St. Lawrence valley its 
trend was hrgely accordant with the direction of that valley, as will 
be seen from nn examination of the list of strite on a previous page. 
The strite produced by it have been found superposed upon those of 
the earlier Laurentide glacier in a number of places, a nd are fresher 
and heavier. This would seem, in some instances, at least, to be the 
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result of weathering of the exposures after the first glaciation, 
and before the second was imposed on them. The later Lauren­
tide striation has been found as far east as the hilly dis­
trict to the west of the city of Quebec, and is traceable thence 
westward throughout the whole of the St. Lawrence valley into 
the Lake Ontario basin and beyond that. It has also been traced 
along the Ottawa valley to Mattawa, and seems from the observations 
of others to be common on the north· east side of Georgian Bay and 
Lake Huron. Evidences of this ice·flow are not, however, confined to 
the lower grounds, but have been observed on the more elevated tracts 
as well. From the fact therefore that it occurs over such a large area 
and with sut:h a persistent trend, it would seem that it must have been 
produced by a separate body of ice from the older Laurentide glacier. 
Many of the bosses are stos8ed on both the north and east sides, and 
wherever this occurs the latter appears to have suffered most erosion. 
Other exposures exhibit light scratching, especially those met with in 
the lower parts of the St. Lawrence valley, as if effected by some body 
grating the more prominent parts of the surface only, and not by one 
moving slowly and accommodating itself to all the inequalities of the 
rock surface. Both land fLnd floating ice seem, therefore, to have been 
concerned in the production of this system of striation. 

In the study of the Laurentian glaciation two questions already refer- Int~r~laeial 

red to have arisen, namely:. (1) whether there was a withdrawal of ice perlO . 

at the close of the earlier advance from the Llturentides into the St. 
Lawrence basin and an interglacial period between this and the advent 
of the later ice; and (2) whether a change of level occurred in the re-
gion during the interval between the maximum extension of the earlier 
and of the later Laurentide glaciers, and if so, how did it take place 1 

As regads the first of these questions we find that some of the 
bosses exhibit weathered surfaces after the earlier Laurentide glacier 
pa::;sed over them and before the second ice· flow occurred. No inter­
glacial deposits have yet been discovered on the slope of the Lauren­
tides, nor ill the bottom of the St. Lawrence valley; but investigations 
are still in progress and final results have not been reached. 

The second question may be answered in the affirmative. On 
a former page it has been stated that a correlative rise of the 
southern and south-eastern part of the Laurentian plateau possibly 
took place after the withdrawal of the Appalachian ice and simul­
taneously with the advance of the early Laurentide glacier. This 
movement, if it occurred, seems to have been general north-east 

4 
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How changes of the Great Lakes. For, in this region, wherever strial produced by 
of level oc-
curred. the older glacier have been observed, their trend is approximately the 

same, namely, southward. After this ice had advanced to its southern 
and south-eastern limits, there would appeal' to have been a withdrawal 
or amelioration of extreme glacial conditions, whether resulting in a 
complete departure of this ice from this regioll or not remains to 
be determined. A change of level, or tilting of the land, seeDlS to 
have occurred about this tiDle also, accompanied by a recrudescence of 
glacial conditions. The changfd attitude of the region then brought 
about the south-west ice-flow so general in the St. Lawrence valley 
and to the north of the Great Lakes. Whether this tilting was due to 
a subsidence of the upper St. Lawrence basin only, or to a rise of the 
regioll towards the gulf, or to a correlative movement including both, 
cannot be fully determined. One thing seems to be certain, namely, 
that this subsidence attained regional dimensions towards the close of 
the glacial period, and continued until it reached that stage indicated 
by the highest shore-lines found on both sides of the St. Lawrence 
gulf and river, from Gaspe to the Great Lake~, as recorded on pre­
vious pages. Before the last withdrawal of ice from the region the 
whole St. Lawrence basin must have been at a low levf'l relative to 
the sea; anJ whether the theory of land-ice or floating-ice, or both, be 
adopted to explain the phenomena, there appears to have been suf­
ficient slope south-westward to cause a flow in that direction, as no 
flowage could take place with existing levels. 

The closing stages of the glacial period, therefore, found the St. 
Lawrence valley from the gulf to the Great Lakes, altogether below sea­
level, to a depth of several hundred feet. A great south-westward 

Extent of Rub- d 'f f fI . . h k d h fi I . d £ sidence in St. l'l tage 0 oatmg we appears to ave mal' e t e . na eplso e 0 

kT~ll~e~lce glacial conditions, during which the fossiliferous boulder-clay and the 
Y lower portion of the Leda clay were laid down. This is proved by the 

occurrence and character of marine fossils, and by the StOBS side of 
ridges ftnd hills, especially of the isolated trap hills in the St. Lawrence 
valley, e. g. iYIount Royal, Montarville or Belreil Mountain, Mount St. 
Hilaire, Montagne de Rougemont, Yamaska, Johnson, Shefford and 
Brome mOllntains which are all abrupt on the north-east sides and 
slope gradually to the south-west, with terraces, ancient dunes and 
spits as high often as the limits of submergence, namely from 875 
to 895 feet. The facts seem to point to strong currents flowing up 
the valley, doubtless heavily ice-laden during the winters, and imping­
ing against these hills. The submergence continued until the Leda 
clay and Saxicava sands were deposited. 
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Towards the close of the deposition of the Saxicava sando, the grea 
differential upheaval was inaugurated, evidences of which are every­
where observable in the St. Lawrence basin and around the coasts of 
Eastern Canada. This rising of the land was apparently greatest 
towards the region of the Great Lakes; but was characterized by 
several inequalities or reduction!! in the uplift, these reduced uplifts 
being more pronounced in the districts where the greatest changes of 
level occurred, as has been shown on pt'evious pages in discussing the 
evidence respecting the Pleistocene marine shore-lines, pp. 12-19. 

Local Glaciers and Floating Ice. 

The strite supposed to have been produced by local glaciers and by Movements of 

lioating or sea-borne ice in the St. Lawrence valley have beeu studied ~~cd\l~~~i~e~'s 
in some detail during the seasons of 1895-96-97, although much more ice. 

has yet to be learned concerning them. The striation attributed to 
local glaciers is distinguished from that due to the Appalachian and 
Laurentide glaciers: (1) by its superposition on these, (2) by its more 
recent appearance, and (3) by its very irregular courses. As will be 
seen by an examination of the list of strire, (pp. 26-39) they trend in 
all directions, the movements depending wholly upon the local topo-
graphy. In a number of instances it is impossible to differentiate these 
from the irregular, veering strite of the older sets, especially near their 
margins. In the "Eastern Townships" of Quebec the plateau-like 
-character of the region, and the fact that the mountains and vo,lleys 
lie transversely to the direction in which the Appalachian and early 
Laurentide glaciers flowed, show that these limited glaciers could only 
have a very local movement and would often be compelled to follow these 
valleys and pursue other erratic and apparently unaccountable courses. 

The stt'iation attributable to floating ice has been traced from the Cha~act~r of 

lower St. Lawrence, at Bic, to Lake Ontario. It is usually confined ~~,i~.ng-lce 
to the valley proper, and is distinguishable from that produc:ed by 
land ice by the manner in which the rock surfaces have been impressed 
by it, Where these are uneven, only the higher and more prominent 
portions have been scratched and worn, while the smaller hollows and 
inequalities have not been touched by the abrading agent. Bosses 
and short ridges extending parallel to the St. Lawrence River, of 
which there are many on the south side from Metis westward, have 
been much eroded and polished, and occasionally retain strite produced 
by floating ice. The direction of movement was usually closely pat'al-
leI to that of the valley. The strite, although light, are in many phces 
distinct, and are often found superposed on all other strite, showing 

4~ 
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them to be the latest. They have been noted at Bic, Tl'ois Pistoles, 
Cacouna, Levis, Ste. Julie, St. Jerome, Mount Royal, Soulanges canal, 
Valleyfield, Prescott, Gananoque, the Thousand Islands, Kingston, 
Perth, and other places. 

There is no escape from the conclusion, therefore, that this latest 
striation is due to floating or sea-bome ice, and that the estuary or 
gulf which then occupied the valley must have found outlet ~omewhere 
to the south-west or west. 

It is proper here to state that similar conclusions to these were long 
ago reached by Sir J. vVm. Dawson from his examination of the St. 
Lawrence valley. -x-

Summelll'Y oj jacts respecting glaciation. 

Summing up thtl data in regard to the glacial geology of the St. 
Lawrence valley, we find that on the advent of the ice age in Eastem 
Canada the more favourable geographical and metE'orological con­
ditions for the development of glaciers in the Appalachian region com­
pared with those which existed in the Laurentides, brought on a more 
rapid accumulation of ice upon the fOrmel'. Contrary to the view held 
by many glacialists, the ice did not first gather upon the Laurentian 
plateau and then advance as a great wave-like sheet southward. It 
seems more reasonable to suppose that it would firgt accumulate 
upon certain centres above the line of perpetual snow as the climate 
became colder. The North-east Appalachians having been from three 
to five hundred feet higher in the early Pleistocene than at present, 
and receiving, evidently, a larger amount of precipitation than the 
Laurentides, would necessarily generate glaciers more rapidly than 
the latter. These flowed from the higher centre or centres in northern 
New England and south· eastern Quebec radiaJly towards the periphery 
of the region lying to the south-east of the St. Lawrence river'and 
gulf. On the northern slope this ice seems, in some places at least, 
to have reached the bottom of the St. Lawrence valley, apparently 
unchecked by ice coming from the Laurentides. Whether an inter­
glacial warm period supervened at this stage is a question which cannot 
be answered. In the" Eastern Townships" of Quebec boulder-clay occurs 
in a two-fold division, denoting two separate ice movements. On a 
number of glaciated bosses he1e also, the strite produced by the earlier 
or Appalachian ice have been weathered before those of the later 
Laurentide ice were superposed on them. Further observations are 

* The Post-Pliocene Geology of Canada, Can. Nat., 1872. 
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required on the slope of the Laurentides and in the intervening valley, 
however, before this question can be settled. 

Subsequent to the maximum stage of extension of the Appalachian 
ice, there would seem to have been changes of level in the Appalachian 
region, whether affecting the ancient Laurentides or not is problem­
atical. The change was in the nature of a subsidence of the former, 
which possibly may have been accompanied by a correlative eleva tory 
movement of the region to the north of the St. Lawrence River. 
Whether this last movement took place or not, the ice from the Laur­
entian plateau then advanced into the St. Lawrence valley west of 
Quebec, and up the slope on the south-east to, or nearly to the Inter­
national boundary and crossing it in some places, e.g., in the Lake 
Champlain valley, at LakA Memphremagog, Hall Stream, etc. The Thickness of 

earlier Laurentide glacier was thicker here than to the north-east. At et~dl'ly ILa.uren. 
1 e g aCler. 

the Chaudiere River, on the northern slope of the range nearest the St. 
Lawrence, evidence respecting its upper limit was found at a height of 
1000 or 1050 feet above the sea, w4ile on the slopes of Orford Moun-
tain and Owls Head, at Lake Memphremagog, striation was observed 
up to an elevation of 1800 or 2000 feet. These and a number 
of other peaks in the range referred to, must have stood up as 
"nunataks," even at the maximum extension of this glacier. If, 
therefore, evidence can be found of this ice having overridden portions 
of the range along the International boundary, above 1800 to 2000 
feet in height, the fact would tend to show that this range stood rela-
tively lower during the invasion of the Laurentide glacier than at the 
present day. This view assists in explaining certain high-level tenaces 
met with near the International boundary described on a later page, 
and also the deformation or rise of the gravel beds from north to south 
observed in the basins of Lake Memphremagog and along the Coati. 
cook, Salmon, and other rivers. 

After the early Laurentide glacier had partially or wholly retired 
from the region, and especially from the St. Lawrence valley, succeed­
ing which there was probably an interglacial epoch, a re-advance of ice 
from the Laurentides again occurred. The changed attitude of the St. Later Lauren. 

Lawrence basin, which had taken place meantime, however, caused tide glacier. 

the later ice to flow south-westward, instead of southward or south-
eastward, following the general course of the valley towards the Great 
Lakes. The progressive differential sub~idence of the region then 
begun appears to have continued until the ice had wh()Jly disappeared 
from the region, and for some time afterwards, during the deposition 
of the Leda clay and Saxicava sands. The closing stage of the later 
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Laurentide glacier was that which witnessed great numbers of local 
Floating ice. glaciers on both slopes of the St. Lawrence valley, and floating or 

sea-borne ice drifted south-westward. The deposition of the Saxicava 
sands brought the period of subsidence to a close, and the great 
Pleistocene upheaval followed. 

Classification 
of su I?erficial 
deposIts. 

SUPERFICIAL DBPOSI'l'S OF THE ST. LAWRENCE VALLEY, AND ESPECI­

ALLY OF SOUTH-EASTERN QUEBEC. 

The superficial deposits of the St. Lawrence valley may be closely 
paralleled with those of the Maritime Provinces, described in previous 
reports of the Geological Survey. The main divisions are Post-Tertiary 
and Tertiary (or Pre-glacial), the former being subdivided into the 
Recent and the Pleistocene. These are represented here both by ma­
rine and fresh-water beds. The Pleistocene is divisible into an earlier 
and later series of formations, to the latter of which belong the Saxi­
cava sands and Leda clay and the deposits constituting the marine 
shore-lines and beaches of the St. Lawrence valley. This series also 
embraces the stratified sands, gravels and clays forming terraces in 
river-valleys, etc., and found overlying the boulder-clay. In 1iouth­
eastern Quebec, in the auriferous districts these often contain 
gold. The earlier Pleistocene includes the boulder-clay or till, with 
moraines, eskers, 1:- etc. It is slightly auriferous in some parts of 
the OhaudiEn'e valley. 

Pre-p,;lacial or The Pre-glacial or Tertiary beds everywhere underlie the boulder­
TertIat·y beds. clay and other glacial products, and consist of (1) sedentary decayed 

rock-material, altogether in its original position, and (2) transported 
stratified deposits derived from this, in the form of coarse oxidized 
gravels, sands and clays which have been removed from their original 
position and worn by fluvial agencies. These are the true gold-bearing 
deposits of south-eastern Quebec. 

Pre-glacial Decayed Rock-material, Sedentary cmd Tmnsported. 

Decay of rocks The facts relating to the base-levelling and the denudation of the 
of tne region. region have been gi ven on previous page~ of this report. The most 

potent cause of the general wearing down or reduction of the surface 
in pre-glacia.l ages was the subaerial decay of the rocks. Although it 
is not the purpose of the writer to enter into details regarding this in 

"'Eskers are long ridges of gravel and sand, sometime.. with boulde-r-clay beneath. 
They are often called Asar, or osars, and formerly horse-backs, boar's backs or kames. 
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the present report, it may be stated that under the climatic conditions 
of this country tht> most important of the processes which bring ftbout 
rock decay are: (1) the precipitation, and (2) the action of the carbonic 
acid of the atmosphere ftnd of decaying vegetable matter. The changes 
of temperature which have such a wide range in these latitudes must also 
have exercised a direct influence in producing expansion and contr,wtion 
of the rocks, producing joints, cracks, and crevices and opening them to 
the disin tegrating agents referred to. The ever-recurring climatic oscil­
lations of summer and winter have doubtless subjected the rock-surfaces 
to very great wear and waste. This erosion or decay resulted in the Distribution 

d . f . I f d d k' E Cd' of derived pro llctIOn 0 extensIve Sleets 0 ecompose roc In astern ana a In materials. 

pre-glacial ages, and these and other waste products of rock decay must 
have accumulated to a great depth in the long time during which the 
surface was exposed to this process, so much sothat they doubtless formed 
an almost universal mantle overspreading the country. Upon the eleva-
tions it would be more or less denuded even before the ad vent of the 
ice age. The removal of the decomposed matel'ials from the higher 
grounds would tend to give the disintegrating forces renewed power 
from time to time to act directly upon the rocks, and consequently 
these higher grounds would suffer the most erosion and W[1ste. Some 
of the products of rock decay in this region must be of an early 
date, geologically speaking. They have, however, been so shifted 
about, and have undergone so many changes, that they have probably 
altogether lost their original character. Those met with on the sur-
face of the rocks, now beneath the boulder-clay, are most likely 
all of Tertiary u.ge. No great quantities of sedentary material are 
found in anyone place. In valleys and on declivities these materials 
have been acted upon by the usual atmospheri.:: agencies before the 
glacial period, and in large part have undergone more Ot' less trans­
portation, and assortment and re-assortment, being laid down 
in stratified sand, gravel or clay beds, as the case may be, such as are 
now met with beneath the boulder-clay. The materials of the boulder-
clay itself, and of the later stratified deposits overlying it, are derived 
from them. 

In the sections of the stratified, pre-glacial beds, given in the following 
pages, it will be observed that those in the bottom, whether lyingu pon the 
sedentary decomposed material or upon eroded rock-surfaces, are 
usually the coarsest. They consist of well water-worn gravels and Lower 

sands which have probably undergone repeated removals and trans- dte,P'!sits clodn-
~ l1.lmng go . 

portation by the rivers and streams, the finer earth and sand having 
apparently been carried further down stream from time to time. As 
might naturally be expected from this continual shifting in pre-glacial 
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time (and in cel·tain local instances in the post·glacial period a]so), the 
materials now consist mainly of gravel and boulders, and in aurifer­
ous districts contain gold in the bottom. The loose alluvial gold of 
the Chaudiere and Du Loup valleys, also of the Ditton and Dudswell 
districts of the "Eastern Townships" of Quebec, occurs in these gravels 
and sands. In the sedentary beds it is met with in a very scattered 
condition j but in the concentration which these underwent in the 
bottoms of river-valleys the loose nuggets and part,icles of gold have 
been brought together, and are now found on what formed reefs and 
shoals of these ancient river-courses. The gold generally lies on the 
rock-surface, or in the gravel next to it. Often it has worked its way 
down into the crevices, crackEl and openings below that, especially in 
shaly or slaty strata with a high dip. The ancient, coarse, auriferous 
bottom gravels have either been laid down in portiom of river-valleys 
which had a steep gradient, or else in comparatively shallow waters, 
or, perhaps, under both conditions-the finer material originally inter­
mixed with them having been carried down to stilliowel' levels. 

Probable age The preoise age of these pre-glacial auriferous deposits has not been 
of the pre" determined, no fossils having yet been found in them j nevertheless, glacial beds. 

as stated, they appear to be largely Tertiary, and were possibly con-
temporaneous with the deposits found further west, on the north side 
of the Green Mountain range, at Brandon, Vermont, many years 
ago, which Lesquereux, on the evidence of fossil plants and leaves, 
referred to the Miocene.-:' 

Changes:of Succeeding the deposition of the yellow, coarse, auriferous gravels 
level. above described, considerable changes of level seem to have taken 

place which affected the region in a remarkable degree, causing a 
change in the character of thH beds subsequently deposited before the 
glacial period set in. The range of mountains known as the Sutton 
Mountain axis and its extension north-eastward, and also the parallel 
range of the Stoke mountains, seem to have sustained a greater differ­
ential uplift relative to other parts of the region, while the wide parallel 
basin between these and the range along the International line 
probably suffered a sag or correlative subsidence. In consequence 
of these movements the two westerly ranges (the Sutton and the 
Stoke· mountains) must have again been vigorously attacked by 
denuding agencies, while the depression to the south-east became 
the receptacle of a large amount of sediment transported thither 
from the north-west, and also from the axial divide of the Inter­
national boundary. Along with this transported material con-

<f Geology of Canada, 1863, p. 929. 
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siderable quantities of alluvial gold were carried thither from the 
old pra-Oambrian ranges on either side, much of it in a very 
finely divided condition. From the varying character of the Character of 

sediments deposited in some of the rivel'-valleys at this stage, it is sediments 

evident that the changes of level have been slow and of long 
duration. The beds graduate upwards from the gravels in the 
bottom to clay, then to sand, which is overlain by the boulder-clay. 
This seems to be the general succession of the pre-glacial beds through-
out the region. The clay and sand deposits denote lacustrine condi-
tions, or more probably quiet lake-like river expanses; but these have 
doubtless been merely local in certain parts of river-valleys. The 
materials of these gravels, clays and sands have been originally derived 
from the I;edentary beds of decayed rock. or from portions of these 
which had undergone a previous assortment or shifting down stream. 
As regards the origin of these stratified, pre-glacial sediments, there 
seems to have been no general law, the character of the material as 
now 'Observed depending upon the force of the currents, the volume 
of the rivers, etc. The coarse beds would probably be deposited in 
those portions of the river-channels where the currents were strongest, 
while in the deeper parts and where there were slack currents, the fine 
sand and clay would be laid down. From the fact that these fine How 

sand and clay beds are well developed and widespread in the vttlleys deposited. 

of the Ohaudih'e and Du Loup rivers, and occur at it nearly uniform 
level from the Devils Rapids in the former to the vicinity of St. Oome, 
in the latter, it would appear that lacustrine conditions existed there for 
a considerable tillie in the later Tertiary, just previous to the advent 
of the ice age. -Whether these conditions were due to a change ill 
the climate caused by the approach of the glacial period is not known, 
but it seems probable. The gradual increase in thickness of the Greater 
. h N h A I h ' ld . t I volume of ICe upon tel ort -east ppa ac lans wou gIVe a grea er vo ume to rivers. 

the rivers during the summers while this ice was spreadillg from tho 
higher grounds and before it reached the lower slopes and valleys, 
There would then be the waters from precipitation, plus those from 
the melting snow and ice of the mountain districts, throughout the 
summer months each season. For these reasons the rivers were 
probably larger than at present fOI" a great part of the year. Hence 
the greater erosion and deposition of sediments, coarse and fine, during 
the later Tertiary or early Pleistocene, that is, if we draw the dividing 
line between those two periods at the stage when ice first began to 
gather upon the mountains, and before it deecended, into the valleys. 

The causes of the great accumulation of beds of stratified gravel, Sum~I1~,ry of 

I d d ' h ' f' 'f d 't h COl1dltIOns, C ay an san restmg on t e m erlO1' aun erous epOSl s are, t ere-
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fore: (1) the differential movements which occurred in the region, pro­
ducing lakes or lake-like expanses in the river-valleys in which the 
finer ~ediments were deposited; (2) the greater volume of the rivers 
from the approach of glacial conditions, and (3) the greater quantities 
of material at hand in the sedentary and stratified fluviatile beds of 
an earlier date. 

Before giving a detailed description of the pre-glacial auriferous 
deposits and the mode of occurrence of the gold in them, it seems 
desirable to present the facts regarding the boulder-clay, and later 
formations, well developed in m~ny of the river-valleys, after which 
the origin and distribution of the gold found in the alluviums can be 
more intelligently discussed. 

Boulder-clay, Moraines, Boulders, etc. 

Generally speaking, iit may be stated that the boulder-clay forms a 
mantle, of greater or less thickness, covering the rock surfaces and 
decayed rock-materials throughout the whole St. Lawrence valley, 
including the region here under description. Although, often irre­
gular as to thickness, and thrown into mounds and short ridges, 
which may occasionally be classed as drumlins or drum-like hills,-l<- it 
presents few structural peculiarities, and no true moraines or eskers 
have yet come under observation. The boulder-cla,y of the region was 
described many years ago by Logan and his officers t, and by Sir J. 
Wm. Dawson. t For the most part it seems to have been the pro­
duct of land-ice; but in the bottom of the St. Lawrence valley, 
especially at Riviere du Loup and below that, it has been found to 
contain arctic marine shells of Pleistocene age, 'and is apparently due 
to the action of floating, or sea-borne ice. Local glaciers both from 
the north and from the south have, however, debouched into the 
valley, to which portions of the boulder-clay found here are likewise 
to be attributed. 

Except as regards the presence of marme shells in some of the 
deposits of boulder-clay met with in the St. Lawrence valley it ex­
hibits no characters by which the marine can be distinguished from 
the land-ice product. 

*Dl'umlins are long oval-shaped ridges or mounds of bOlllder-c!ay, their longi­
tudinal trend being IlsuaJly parallel to the striaticn of the district in which they 
occur. They differ from moraines, inasmuch as they are not marginal formations; 
but are supposed to have accumulated beneath the ice. 

t Geology of Canada, 1863, pp. 893-896. :t Notes on the Post-Pliocene Geology of 
Cn.nad", pp. 6-16. The Ice Age in Canada, pp. 37-52. 
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'Within this valley the boulder-clay has been subject to very great 
denudation by subaerial agencies, by the rivers, anci by the sea during 
the submergence of the later Pleistocene. 

As has been shown on previous pages the boulder-clay has a Bi-p~rtite 
b· - d' " . 1 E T h'" fQ b b h' divislono[ I-partIte Ivls10n 111 tle" astern owns IpS 0 ue ec j ut t IS boulder-clay. 

has not been observed as yet in the bottom of the valley, nor on the 
Laurentide slope, although intercalated beds have been found in it at 
Toronto by Prof. A. P. Ooleman.* 

Very little gold has been met with in the boulder-clays of the 
auriferous districts of south-eastern Quebec. The rea~on of this seems 
to be that but little of the pre-glacial assorted gravels from the l'i ver­
valleys have entered into their composition, the materials composing 
them having been gathered mainly from the higher grounds. It is, 
nevertheless, made up largely of decayed rock-material. 

Although no moraines nor eskers have been found in the St. 
Lawrence plain j yet, on the slopes, short broken ridges composed of 
boulder-clay, or partly of b('ulder-clay and partly of coarse stratified 
and worn deposits, have been met with_ Such of these as are 
distinguishable from drumlins and kames may be classed as moraines of 
recession. 

Kames or kame-like depositsj- have been noted, some appearently of Kames. 

constructive origin, others due to denudational. The greater number 
belong to the Saxicava sand period, and are usually composed of strati-
fied materials, although exhibiting hummocks, ridges, kettle-holes, etc. 

The principal source of the boulders met with throughout the St. Sources of 

Lawrence valley has been the Laurentian plateau, but a number belong boulders. 

to the Appalachians and to the eruptive crystalline rocks of the region. 
The wide distribution of Laurentian boulders has been effected by 
several agencibs, some of which are still in operation. The first dis- Dispersion. 

persion of Laurentian boulders took place during the extension and 
southward movement of the early Laurentide glacier, the powerful 
action of which· transported them across the St. Lawrence valley and 
to an elevation of 1800 or 2000 feet up the southern slope. Following 
this was the south-west ice-flow, or later Laurentide ice-movement, 
which likewise effected a great transportation of boulders to~ard8 the 
region of the Great Lakes, and across the International boundary. 

"American Gelogist, vol. XIII., 1894, p. 85. 

tKames are short, irregular ridges or hummocks of gravel, sand, etc_, the materials 
being much the same as those of eskers, or osars, Their mode of forma.tion is, however, 
supposed to be different, but has not yet been clearly defined. 
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And during the subsequent submergence of the St. Lawrence valley 
beneath the sea, floating ice played an important part in their distribu­
tion-a work which is still in progress in the estuary of the St. 
Lawrence and around the shores of Eastern Oanada. Boulder pave­
ments can be seen in the littoral similar to that illustrated bySir J.vVm. 
Dawson, (frontispiece of The Ice Age in Canada). These are due to 
recent floating and coast ice. But the most unequivocal proofs of the 
carriage of boulders by floating ice were seen in cert<1in non-glaciated 
areas, for example, on Orleans Island below the city of Quebec, where 
large angular boulders were found lying scattered about singly upon 
the surface of the Saxic;1Va s<1nds, evidently h<1ving been dropped there 
during the gre<1t submergence. 

Transporta- The agency of ['ivers, especially during floods, and also that of river­
tion by rivers. ice, in transporting and distributing boulders within the St. Lawrence 

basin, have likewise been very great. Remarkable examples of this can 
be seen along the tributaries flowing into the St. Lawrence from the 
Laurentian plate<1u. It is quite evident from the immense numbers of 
boulders derived from the Laurentides, which now cumber the valleys 
and strew the inner border of the plain, that other agencies besides that 
of Pleistocene land-ice have been influential in their production, and one 
of these seems to have been subaerial denudation, large quantities of 

Bouldars in 
the Ott",wa 
v",]]ey. 

Accumulation 
at Rigaud 
Mountain. 

decayed rock-material, including boulders, having been met with along 
the slopes and foot-hills of the Laurentian highland~. The Ottawa 
valley, for example, appe<1l's to have received an immense amount of 
this material, a portion of which, however, was doubtless accumulated 
during the in.vasion of the sea which followed the glacial period. Sub­
sequently, as the region rose and emerged from benea th the gulf 
watel's, denudation in the littoral and also in the river-valleys, attacked 
the deposits referred to, and great quantities of sand, gravel and clay 
must have been swept away D.nd transported to lower levels, leaving 
the boulders exposed on the surface. 

In large valleys, such as the 0 ttawa, Mattawa, etc., great accumula­
tions of boulders occur at certain places. At, Rigaud Mountain, on 
the south side of the Ottawa River, not far from its confluence with 
the St. Lawrence, we find remarkable boulder' deposits. These were 
first described in the Geology of Canada (1863, page 896) where it is 
stated that "there is a series of plains destitute of yegetation and 
covered with boulders." One of these boulder plains on the north­
west side of the mountain was examined. It is situated on a sloping 
terrace, about 300 yards long from south-west to north-east, which 
descends in overlapping or imbricated parts about 65 feet in that dis­
tance. Transversely it is nearly horizontal and about 140 yards wide. 
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The height above sea-level, at the upper part, is 550 feet. The terrace 
on which these bouldel's lie, extends along the base of a low escarpment 
to the south-east, and the boulders are entirely local, belonging to 
Rigaud Mountain. Not a single boulder from the Laurentian hills, 
directly opposite, was seen. The depth of the boulder·bed is not known, 
but holes from five to ten feet deep do not show the bottom. It is 
evidently deepest in the centre however, thinning out towards the 
margin where it becomes covered with a growth of bushes. Nearly all 
the boulders are less than a foot in diameter, only an occasional one 
reaching two or three feet. They are without any appearance of ice 
action, though well-rounded probably from attrition. 

These boulders are evidently the result of the subaerial wear and How 

waste of Rigaud Mountain in pre-glacial times j but how they escaped produced. 

the denudation of the Laurentian ice is an unsolved problem. During 
the marine invasion they must have been entirely submerged, and 
probably buried in superficial deposits. On the emergence of the land 
which followed, the finer and lighter materials seem to have been en-
tirely swept away, leaving not a vestige of anything but the boulders. 
The imbricated or overlapping condition denotes powerful currents and 
perhaps the action of floating ice from the west. They had apparently 
reached their present stable situation just as this mountain was deserted 
by the later Pleistocene sea. 

At Hull, north of the city of Ottawa, another singular boulder-bed, Boulder-beds 

or series of boulder-beds, came under observation. These occupy short a.t Hull. 

ridges trending east and west, or to points between north-east and south-
west. Some of the ridges are wide or flat-topped, and show two kinds 
of boulders on them, one series exhibiting a majority of Laurentian 
boulders and another of limestone slabs. The boulders in the first are 
probably secondary from moraines, as a number of them show signs of 
effaced glaciation. The ridges appear to have been formed at the 
meeting of the Gatineau and Ottawa waters. Those ridges containing 
most limestone boulders have probably been produced by the Ottawa 
River, and are partly due to accumulation and partly to subsequent 
denudation. A section of the deposits in one of these, in descending Section at 
order exhibits the following :-(1) Sand and gravel, packed with I-lull. 

boulders or limestone slabs, of all sizes, from five feet in diameter 
downwards. Most of these belong to the underlying Cambro-Silurian 
rocks, but some have been brought down the Ottawa apparently from 
outliers of these along the valley. Very few Laurentian boulders 
occur in these ridges. The limestone slabs lie mostly in an imbricated 
manner, as if acted upon by some powerful current or impact of floating 
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ice from the west. N one of these slabs are glaciated. The thickness 
of this bed is from 5 to 10 feet. (2) Dark gray clay, (Ledn, clay), con­
taining fragments of marine shells of Pleistocene age, resting on 
boulder-clay. Thickness from 12 to 15 inches. (3). Boulder-clay from 
1 to 2 feet Or more in thickness, lying apparently on the rock-surface. 

The ridges in which boulders of limestone predominate are on the 
south side, and those with the greater proportion of boulders of 
Laurentian origin lie on the north, or nearest the Gatineau River. But 
why there should be such a difference in the distribution of the 
boulders on ridges so near each other, for they are not more than from 
a hundred yards to a quarter of a mile apart, is not apparent. The 
rivers and river·ice may havE' been instrumental in this regard during 
the period of deundation or emergence of the valley from beneath the 
Pleistocene sea. The trend of the ridges is not in the direction of 
moven,ent of the ice from the Laurentian highlands-in fact seems to 
be entirely independent of it. There is little doubt that illany of the 
boulders in tbis 10caJity have been brought thither by floating ice, both 
sea-borne and river ice, during the great submergence. 

But Rigaud Mountain and Hull are not the only pi aces along the 
Ottawa valley where boulders occur in great abundance, indeed, they 
are common everywhere throughout its whole extent. Ascending the 
valley we find them plentiful at, Deux Riviel'es, also at Klock, and 
thence to Mattawa, at the latter place the village being really built on a 
bed of boulders. A great accumulation of sand and gravel containing 
worn Laurentian boulders appears to have taken place at the junction 
of the Mattawa and Ottawa rivers, which has since been much de­
nuded, leaving the boulders exposed on the surface. The succession of 
the Pleistocene deposits here, so far as observed, is as follows in des­
cending order :-(1) Sand and gravel with great numbers of worn 
boulders, a few of which still show traces of glaciation; (2) a clay and 
silt bed, calcareous, fine-grained, stratified, bluish in colour, and with­
out sand or gravel, 16 feet. The underlying deposit was not reached, 
but it is probably boulder-clay. 

Between ~Iattawa and Lake Nipissing, the valley is plentifully strewn 
with boulders and occupied for the most part with water-laid deposits. 

The boulders of the Ottawa valley seem, therefore, to have been 
brought to the surface by the denudation of the beds of which they 
formed a part, as the valley emerged from beneath the Pleistocene sea 
during the closing stage of the Saxicava sand period and these beds 
became subjected to erosion by the Ottawa Rirer and its tributaries 
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The upper portion of the series now occupying this valley may, there­
fore, be partly marine and partly fluviatile. 'Whether or not the upper 
Great Lakes once found outlet by the Mattawa-Ottawa valley is a 
question which appears to the writer to require further detailed inves­
tigation. 

Although glaciated boulders occur in the Leda clay and Saxicava 
sand, this must not be taken as necessarily evincing the action of 
glaciers at the time.. Glaciated boulders are to be found in all the 
formations above the boulder-clay, even in the recent river alluviums 
and marine· beach sands. These have merely been transferred from 
one deposit to another by the existing agencies of transportation, and 
have all been deri ved originally from the boulder-clay. 

Inland Gravel, Sand, Clay, River-beds and Lake-beds, stratified and 

often terraced. 

The stratified deposits thus classified are thosll found on both slopes High-level, 
. . stratified 

of the St. Lawrence valley above the level of the shore·lmes descnbed deposits. 

on former pages of this report. They consist of sand, gravel and clay, 
usually in the same succession as the known marine deposits, and rest 
upon the boulder-clay; but thus far no fossils have been detected in 
them. In the" Eastern Townships" of Quebec they are well developed 
in the wide interior valley between the north-east prolongation of the 
Sutton Mountain range and the International boundary. Oommenc-
ing in the south-western part of this valley, we find, in the basin of 
Lake Memphremao'og, thick deposits of stratified gravel, sand and Lake Meln· 

o phremagog. 
clay. At the northern end these are terraced at an elevation of from 
865 feet to 875 feet above the sea, or 180 feet above the lake surface. 
Near Georgeville, on the east side of the lake, ten miles from the 
north end, the height is from 915 to 920 feet. Further south, near 
Magoon Point, terraces and benches occur at about 950 feet above 
the sea-level. At Newport, Vermont, near the southern end of the 
lake, similar denuded terraces rise to an elevation of 990 feet, or about 
295 feet above the lake surface. Whether these deposits rise in still 
higher terraces and banks along the Memphremagog basin to the south 
of Newport, has not been ascertained, but the facts, so far as observa-
tions have extended, show their gradual rise from north to south. 

In the valleys of the i\1assawippi River and its tributary the Ooati- I1Iassawippi 

k "j • f th th b d' h (!'nd CO(!,tlCook coo ,a SImI ar nse rom nor to sou ,was 0 serve In t e terraces. rivers. 

At Sherbrooke and Lennoxville they occur at heights of 875 feet. 
Ascending the Ooaticook River, terraces were noted at Ooaticook 
station, Grand Trunk railway, on both sides of t,he valley at an eleva-
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tion of 1235 feet. These are formed of stratified materials, underlain 
by boulder-clay. No barrier exists between these high-level terraces 
and the great St. Lawrence plain capable of holding in a body of water 
at that elevation. At Norton Mills, further up the Coaticook yalley, 
terra()es o()cur at about the same height as the railway station there, 
viz., 1361 feet j but as these are somewhat uneven, and are almost 
wholly surrounded by hills, they may be lacustrine or fluviatile. 

Proceeding eastward from Sherbrooke and Lennoxville along the 
main valley of the St. Francis River, terraces' were also found to 
ascend as far as the di vide between these waters and those of the 
Chaudiere River. In the vicinity of Sherbrooke they are, as stated 
above, about 875 feet high, while at Lake Aylmer they occur at an 
elevation of from 1050 to 1075 feet. 

In the valley of the Chaudiere River,terraces have been formed along 
both slopes of the valley, apparently under similar conditions to those 
of the terraces described above. The height of the upper terraces in 
the lower part of this valley, corresponds with that of the marine 
shore-lines observed on both sides of the mouth of the Chaudiere 
River, namely, 750 or 760 feet. As we ascend the valley of this 
river and that of its principal tributary the Du Loup, the terraces also 
ascend and have been traced up to a height of 875 or 900 feet. But 
as the latter are in basins lying within the boundaries of the river­
valleys, the conditions or their formation seem to have been such that 
they may be of either fluviatile, lacustrine or marine origin. 

In the Sutton Mountain range and its extension north-eastward, 
also in the Stoke Mountains, valleys and depressions occur occupied 
with stratified gravel, sand and clay, usually terraced, at about the same 
elevation as the marine shore-lines on the north-west slopfl of the 
mountain. Examples of these can be seen in the Wattopekah valley, 
and between that and Danville, at Dudswell, etc. ; and we,t of the St. 
Francis R.iver in the direction of Killgsbury, and many other places. 

Taking a general view of the facts in connection with these stratified 
and terraced deposits it appears that those found in the mountains 
referred to and near the south-eastern side of the Stoke Mountains 
are practically at the same elevation as the marine shore-lines of the 
St. Lawrence valley at the nearest point. From the base of the Stoke 
:M:ountains and their continuation north-eastward, however, these 
stratified beds rise, in the drainage basin of the St. Francis River, 
towards the south, south-east, and east till they approach the base of 
the range along the International boundary. Were these beds laid 
down originally in It horizontal attitude, and subsequently eroded or 
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deformed 1 Are they fresh water or marine 1 No fossils have yet 
been found in them except near Little Magog Lake, lot 6, range 14 of 
Ascot, where ~ir. A. Michel found "fragments of shells many years 
ago, too imperfect to be preserved, but from a drawing made on the 
spot" were supposed by Dr. T. Sterry Hunt, who records their 
occurrence, to be a species of Mya. 'k The height of the bed from 
which the shells were taken is about 690 feet. 

As regards the question of the original attitude of these deposits Qt:e~tion of 

the facts would seem to favour the view of a differential elevation, the ~~~~~~d~s. 
axial divide of the International boundary having apparently under-
gone a greater uplift than the district nearer the St. Lawrence, as held 
by Prof. J. W. Spencer. t Whether this hypothesis has any founda-
tion in fact, or not, it explains the deformed attitude of these stratified 
deposits. Moreover, it seems to receive support from the local condi-
tions which affected the glaciation of the region, especially by the 
manner in which~he early Laurentide glacier moved. This ice flowed 
apparently with tolerable regularity over what is now a surface with a 
considerable gradient, the slope being opposite to the direction of ice 
movement. It appears also, in a few instances at least, to have reached 
levels higher than its source, i. e., allowing that the relative heights of 
the Laurentides and of the north· east Appalachians were even approxi-
mately the same in the glacial period as at present. Whether during 
this period the relative altitudes of the two principal mountain ranges, 
viz., the Sutton Mountain axis and its extension north-eastward, and 
the axial divide along the International boundary, were different from 
what they are at present, cannot be determined; but it seems possible 
the latter was lower for some time. 

In reference to the origin of the deposits under discussion several Mode off h 
ongm 0 t ese 

hypotheses may be advanced.-(l) They may be marine; (2) they may strati~ed 
have been deposited in so-called glacial lakes; (3) they may be of deposIts. 

fluviatile and lacustrine origin; or (4) they may be partly due to sub-
aerial base-levelling. Indeed, it is possible that two or more, perhaps, 
all these causes combined have contributed to bring about the 
present condition of things as regards these deposits. If existing levels 
obtained during the period of their deposition, the third hypothesis may 
be eliminated, except as regards terraces in river-valleys, as no barriers 
of sufficient height to hold in bodies of water at the level of the higher 
terraces lying outside of the river-valleys exist at the present day in 
the region between these and the St. Lawrence plain. But if the 

*Report of Progress, Geol. Surv. Can., 1863-66, p. 87. 
t Bull. Geol. Soc. Am., vol. yr., pp. 460-461. 

5 
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region along the axis of the N6tre Dame Mountains were lower relative­
ly at that stage than at present, rivers and lakes may have been 
largely instrumental in their formation. 

Hypothesis of The second hypothesis, namely, that of glacial dams and glacial 
~~~;:!a lakes, does not seem capable of explaining the facts; indeed serious 
waters. difficulties present themselves when an attempt is made to elucidate the 

phenomena by its aid, except as regards some local beds. Only a very 
brief statement concerning these objections can, however, be given 
here. In order that these terraced gravels, sands, etc., could be de­
posited in waters held in by an ice·dam, we must postulate the 
existence of a mass of ice occupying the bottom of the St. Lawrence 
valley, and covering the first range of hillfl to the south-east (the 
Sutton mountain range) at that stage of the Pleistocene, while 
the principal portion of the region to the south-east of the range, 
especially the wide valley in which the deposits referred to mainly lie, 
was free from it. It is at once evident that this hypothesis is not in 
accordance with the physical conditions governing the existence of 
glaciers. For is it not a matter of observation as well as of theory that 
glacier-ice fil'st melts and disappears from the lower grounds and clings 
latedt to the slopes and valleys among the hills and mountain ranges 1 
It m'1y be maintained, however, that ice would occupy the Sutton 
and Stoke mountain ranges after its disappearance from the St. Lawrence 
valley and from the interior valley between t,he ranges referred to. 
But even if this were the case, it does not seem probable that a barrier 
of ice on these mountains would hold in water for a sufficient length 
of time to allow the deposition of sediments in a supposed glacial lake 
or series of lakes, to a thickness or vertical range of two to four hUlldred 
feet. Such a barrier, if it ever existed could only have been of the 
most temporary character. The nature of the deposits, their similarity 
to the terraced beds on both sides of the Sutton Mountain range, and 
also to those in the central parts of that range, where an ice barrier 
on the theory of glacier-dams may be supposed to have existed, their 
comparatively uniform height from the marine shore-lines south-east­
ward through the mountains and into the portions of the interior valley 
nearest thereto, etc., preclude the theory of a continuous ice-dam occupy­
ing the Sutton and Stoke Mountain ranges ltnd holding in a glacial 
lake to the south-east. :M:oreover, it appears doubtful whether deposits 
of the character met with here would be thrown down in hypothetical 
glacial lakes of the kind, in the Flequence usually occurring in the 
terraces found in the region inside the Sutton Mountain range. 

Pro~ably of 
maflne 
origin. 

For these and other reasons which cannot be given in detail here, 
the marine hypothesis would seem to afford a more satisfactory expla-
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nation than any other of all the stratified and terraced deposits met 
with up to a height equal to that of the marine shore-lines on the 
north and north-west side of the Sutton Mountain range, which varies 
from 750 feet near the mouth of the Chaudiere River to 875 to 900 
feet near the International boundary. And in regard to the stratified 
beds found at a higher level, the question of their origin will for the 
present be left open. 

On the north side of the St. Lawrence River, similar beds occur in Hig~-level 
. I I" b h I I f h . h I' b t th stratIfied beds certaIn oca Itles a ove t e eve 0 t e manne s ore- lnes, u . ey are on north side 

more uneven and detached than in the "Eastern Townships." 0Lf the St. 
awrence. 

They are generally found among the Laurentide hills, and are at different 
levels, and in many of t,he valleys they cannot be separated from those of 
fluviatile and lacustrine origin. The thick beds of stratified sand, in 
terraces, noted in many of these valleys necessarily suggest the question 
as to their source. The existing rocks of the region do not seem capable 
of furnishing such quantities of sand, and it would seem as if these beds 
must be due to Palreozoic strata of an arenaceous nature largely or 
wholly denuded. 

The deposits under discussion yield gold in the Chaudiere and Gold. 

Riviere du Loup valleys, also at Dudswell, Ditton, etc. The gold is 
very fine, however, and very much scattered. Its occurrence in these 
gravels and sands is due to the assortment and re-assortment 
which the valley drift underwent since the glacial period. The 
rivers have cut down into the pre-glacial auriferous gravels and 
their superincumbent boulder-clay beds, transporting the whole to lower 
levels to form post-glacial terraces, etc. In this way the gold has 
been re-distributed in these post-glacial deposits. Some of these 
terraces and valley drifts have again been eroded, and undergone 
renewed transportation. Doubtless some of the fine gold found in the 
present river-beds is from these sources. 

LEDA CLAY, SAXICAVA SAND AND MARINE SHORE-LINES OF 

THE ST. LAWRENCE VALLEY. 

The Leda clay and Saxicava sands of the St. Lawrence valley were Leda clay and 

first described in a general way by Logan and his colleagues, * and the Saxdicava 
san s. 

nomenclature now in use regarding them was then employed for the 
first time by Sir J. William Dawson. Since that early date the last­
mentioned author has more fully worked out the Pleistocene geology 

* Geology of Canada, 1863, pp. 915-928. 

5! 
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of the region, and published detailed results, with extensive lists of 
fossils, etc. * The extent and character of these deposits are now 
pretty well known, both on the north-west and south-ea-st sides of the 
St. Lawrence valley, where they are delimited by the marine 8hore-

. lines described in former pages of this report; but to the south-west 
their limits have not been traced, and whether they reach as far 
inland as the valleys of the Great Lakes or not is a debatable question. 

The materials constituting the Leda clay and Saxicava sands are 
fully described in the publications referred to ahove. The former not 
infrequently consists of coarse clay with pebbles and some boulders in 
the bottom, graduating into a dark or blue clay near the summit, 
usually containing marine shells. The Saxicava sands are generally 
composed of fine, stratified-in some places blown-sands, of variable 
amount, sometimes reaching a thickness of one 01' two hundred feet. 
Occasionally they contain gravel towards the summit. In many 
places thlly are found resting directly upon the Leda clay, but else­
where on boulder-clay or upon the rock surface. They are very seldom 
fossiliferous except at the base, or at their contact with the underlying 
Leda clay, and contain only shallow-water species. 

The surface of the Saxicava sand beds is not always flat, being 
occasionally hummocky, or formed into kame·like ridges and mounds, 
with hollows intervening which may be called kettle·holes. The 
latter often contain ponds or lakelets. These topographical features 
appear to be the result of two causes, first, that which may be termed 
constructive-and which may have imposed certain forms upon them 
during the deposition of the materials; and secondly, destructive, that 
is, due to subsequent erosion. Examples of this kind of surface are 
more frequent near the borders of the marine area, but were also noted 
at lower levels. 

The materials of the Pleistocene marine shore-lines of the St. Law­
rence valley seem to be chiefly Saxicava sands; but gravel, and occas­
ionally bands of clay enter into their composition. Most of the shore­
lines are formed of built terraces. In a few places, however, they 
have been produced by wave·cutting in boulder.clay. The strati­
fied clay in these shore· lines appears to be the equivalent of the Leda 
clay, although hitherto no fossils have been found in it. Ancient 
beaches of gravel and sand, behind which a lagoon or shallow channel 
lay have also been met with. These do not at alI places indicate high­
water mark, however, being found at different levels. 

*Notes on the Post· Pliocene Geology of Canada, 1872; The Ice Age of Canada, 
1893. 
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The heights at which Pleistocene marine fossils have been found in Elevations at 

h --. . . which marine 
t e ::st. Lawrence valley may be here noted. The data are mamly fossils occur. 

compiled from the publications of Sir J. \Vm. Dawson and from the 
reports of the Geological Survey. 

Between Kenogami and Belle Riviere, near Saguenay, 400 feet. 
(Dawson.) 

At Murray Bay and Les Eboulements, 600 feet. (Dawson.) 

North of St. Ambroise station on the old line of the Quebec and 
Lake St. John railway, 575 feet, with terraces of Saxicava sand, 600 
to 615 feet high. (Low). 

At Mount Royal, Montreal, 560 feet, with distinct beach at 625 
feet. (DawEon, Adams, de Geer). 

At Magog Lake, 690 feet 1 (swpra) . 

Neal' Smiths )l'alls, remains of a whale, 440 feet. (Dawson and 
others). 

In Lake Ohamplain valley, 400 feet, with marine terraces up to 480 
feet. (Baldwin). 

At FOI't Ooulonge Lake, 395 feet. 
Throughout the counties of Renfrew, Lanark, Oarleton and Leeds, 

Ontario, 425 feet. 

The above are the highest known fossiliferous beds j but lower beds 
are numel'OUS throughout the St. Lawrence valley, and occur at 
various altitudes. 

FORMATIONS OF THE RECENT PIHlIOD. 

The peat beds and other formations belonging to this period are Beds of the 

well developed in some parts of the St, Lawrence valley j but only J'ec~nt 
.. . . d . f perIOd. 

those· of fluvmtlle ol'lgm can be note here. These consist 0 

sand, gravels and clay along the river-valleys, the two fil'st forming 
"bars," which in auriferous districts contain" colours" of gold. The 
gold found in the river bottom at the Devils Rapids, on the Ohaudiere 
and at Great Falls, also that met with in the present channel of Riviere 
du Loup near its mouth, appears to have been brought thither in 
the recent period. 

Extensive boulder-beds which belong to this period, occur in the 
littoral along the lower St. Lawrence below Quebec having been 
formed by river and coast ice. They have been described by Bir J. 
Wm. Dawson. -'Ie 

*See frontispiece in The Ice Age in Canada. 
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THE GOLD-BEARING REGION OF SOUTH-EASTERN 

QUEBEC. 

The gold-bearing region proper of south-eastern Quebec, as at present 
known, extends from Memphremagog Lake on the west, to the 
Etchemin River and Township of Ware on the north-east, and from 
the crystalline range of mountains nearest the St. Lawrence (the 
Sutton Mountain anticline) south-eastward to the International 
boundary. In an early report of the Geological Survey * the region 
was estimated to comprise from three to four thousand square miles; 
but in a considerable part of this area gold does not actua'!ly occur, 
while in several places within these limits it is in such an exceedingly 
fine state of division and is so sparsely discriminated as to be of little or 
no economic importance. The non-auriferous districts are principally in 
the Cambro-Silurian basins lying between the ranges of mountains 
above referred t.o. 

The topographieal featul'es of the region, as outlined on a preceding 
page, seem to have had an important influence on the distribution of 
the gold. The examinations here reported on show that the 
original source of the precious metal was in the oldest rocks of the 
" Eastern Townships," namely the prc-Cambrian or Huronian (1) of the 
three mountain ranges which traverse it. The Cambrian and Cambro­
Silurian rocks are probably composed largely of materials derived from 
the pre-Cambrian in their disintegration and waste, and the gold they 
contain, as wcll as that met with in the alluviums derived from them 
probably owes its origin likewise to the same source. Concentrating 
processes have been in operation ever since. Dut'ing the formation of 
the Cambrian and Cambro-Silurian rocks there may have been some 
mechanical concentration of the gold in these, as the sediments which 
were derived from the pre-Cambrian in Cambrian and Cambro-Silurian 
times 'would naturally contain it in a fine state of division. It is 
difficult except on this supposition to account for its presence in some 
areas and its scarcity or absence in others. But the chief concentra_ 
tion seems to have been in some of the quartz veins at a later stage in 
areas of eruptive diorites and other intrusive rockE, and still later in 
the alluviums of the river-valleys during the wear and waste of the 
land surface. 

In the following account of gold mining operations in the" Eastern 
Townships" and adjacent portions of the province of Quebec, free use 
has been made of all previous publications relating to the subject. 
The literature pertaining to it is somewhat voluminous and extends 

. ' Report of Progress, Geo!. Surv. Can., 1850-51, p. 6. 
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over a period of more than sixty years, but much of it is now out of 
print and inaccessible to the public, hence quotations and references 
are frequently given. Oonsiderable new material, is however, added, 
for which I am indebted to a number of gentlemen whose names are 
given below. The reports and publications which have principally 
been made use of are as follows :-

Sir W. E. Logan and Dr. T. Sterry Hunt, 1851-52.-Report of Pro­
gress, Geol. Surv. Oan. 

F. T. Judah, Olerk of Orown Lands, 1863.-Report of the Quebec 
Government, on the Gold Mines of the Ohaudiere. 

Sir W. E. Logan, Geology of Oanada, 1863. 
Report of the Select Oommittee appointed by the Quebec Government 

to ascertain the value of the Ohaudiere gold areas, 1865. 
Sir W. E. Logan and Dr. T. Sterry Hunt, 1865-66,-Report of Pro­

gress, Geol. Surv. Oa.n. 
Mr. A . Michel, 1865-66.-Report on the Gold Region of Lower Oan­

ada, in Report of Progress, Geol. Surv. Oan., 1865-66. 
Dr. A. R. O. Selwyn, O.lYl.G., 1870-71.-Notes and Observations on 

the Gold Fields of Quebec and Nova Scotia; Report of Progress, 
Geol. Burv. Oan., 1870-7l. 

Mr. W. Ohapman, 1881.-Gold Mines of Beauce. 
Dr. A. R. O. Selwyn, O.M.G., (Mr. A. Webster) 1880-81-82.-Notes 

on the Geology of the Sonth-eastern Portion of the Province of 
Quebec. Report of Progress, 1880-81-82. 

Prof. E. J . Chapman, 1886.-Report on the property of the St. Onge 
Gold Mining Company. 

Dr. R. W. Ells, 1887.-Report on the Geology of a Portion of the 
Eastern Townships. Annual Report, Geol. Surv. Oan., 1886. 
Part I. 

Dr. R. W. Ells, 1888.-Second Report on the Geology of a Portion of 
the Province of Qnebec. Annual Report, Geol. Surv. Oan., 1888. 
Part K. 

Dr. R. YY. Ells, 1888-90.- Report on the Mineral Resources of the 
province of Quebec. Annual Report, Geol. Surv. Oan., Vol. VI., 
1888-89. Part K. 

Prof. H. Y. Hind.-Unpublished reports on the auriferous deposits, 
etc., of the Ohaudiere and Du Loup valleys. 

Mr. J. Obalski, Inspector of Mines for the province of Quebec. Re­
ports of the Commissioner of Orown Lands, and Reports of 
the ComOlissionel' of Oolonization and Mines for the province. 

Besides the information derived from the above-mentioned sources, 
the writer begs to acknowledge his indebtedness to a number of miners 
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Other sources and others who have wrought in the gold mines referred to or been 
of informa-. . 
tiou. connected therewIth. Mr. vVm. P. Lockwood of Montreal furlllshed 

Mr. E. D. Ingall of the Division of Mineral Statistics and Mines of 
this Survey and the writer with a large amount of valuable data, 
accumulated during his extended operations in the Gilbert River 
valley and freely placed his notes, maps and plans at our disposal. 
Tracings of the surveys of the Gilbert valley made by his son, Mr. 
Arthur Lockwood and of the elevation and gradient of the valley 
referred to as levelled by him have also been obtained. These data 
together with the position and depth of a number of shafts sunk by Mr. 
Lockwood, have enabled us to determine the site of the old pre-glacial 
river and ascerr.ain its gradient in the auriferous district approximately 
at least. 

The gentlemen named below have likewise kindly supplied me with 
valuable information respecting gold mining operations in the particu­
lar districts in which they have worked. 

Mr. Samuel Byrne of the American Gold Mining Company has 
given me an account of the operations carried on in the Gilbert River 
valley by him. Mr. Louis Gendreau, whose extensive knowledge of 
gold mining matters in south-eastern Quebec has afforded me with a 
large number of facts collected during his lellgthened experience in 
Beauce, Ditton, etc. To the following gentlemen I am also under 
obligations £01' assistance courteously given and for various acts of kind­
ness :-J. E. Hardman, Capt. Geo. Macduff, Peter Brown of 
McArthur Bros. (Ltd.), P. Angers, Notary, St. Frangois, Beauce, H. 
C. Donnell, Chas. Rodrigue and T. C. O~good of the Rodrigue Mining 
Comp<tny, Dudswell; F. E. Harrison of Harrison Brook, John Blue, 
Eustis Copper Mines, E. B. Haycock, Ottawa, Dr. R. VY. Heneker, 
Sherbrooke and others. 

HISTORY OF GOLD MINING IN SOUTH-EASTERN QUEBEC. 

Gilbert River. 

H · t f Gold is reported to have been fh'st discovered about the year 1823 
IS ory 0 

~old mining or Itl24, by a woman near the mouth of the Touffe des Pins, or Gilbert 
In the Gilbert . .. 
River valley, RIver, an affluent of the Chaudlere. ThiS statement was presented 

in a paper read before the Literary and Historical Society of Quebec, 
in 1863, by the Rev. James Douglas, entitled, "On the Gold Fields 
of Canada," but little or no attention was paid to it. In 1834, a 
young girl named Clothilde Gilbert, who afterwards became the wife 
of Oliver Morin, of St. George, Beauce, "taking a horse to water near 
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the same spot, perceived as she supposed, a stone glittering in the bed 
of the river, and thinking it curious enough to preserve, took it home 
with her." This was the discovery reported by Gen. Baddeley in 
1835. * The piece he described was said to weigh 10'63 grains j but he 
was unaware that this piece had been cut off a larger nugget, the 
weight of which was 1056 grains. Mr. Leger Gilbert, father of the 
girl who found the nugget, sold it for $40, a sum apparently much 
below its value. Encouraged by this discovery he made further search, 
and on several occasions found more gold, but not of any considerable 
amount. The DeLery family, owners of the seigniory of Rigaud- Ri aud 

Vaudreuil, in consequence of these discoveries and of the indications V!udreuil 

of gold which the district afforded, applied for and obtained let,ters seigniory. 

patent from the Crown, dated September 18th, 1846, giving them 
exclusive mining privileges for the precious meta.lsfor ever, within the 
limits of the seigniory in question, subject to certain conditions, among 
othe'rs the payment of a royalty of ten per cent on the gross produce 
after melting (smelting) of the ores in furnaces, which conditions it 
appearE were never complied with. No royalty was paid to the 
Government, as no gold was produced in this way. The seigniory 
comprises an extent of three leagues (9 miles) along the Chaudiere 
River, and a depth of two leagues (6 miles) on each side. Explorations 
were carried on by Mr. C. DeLery, and an examination and report on 
the value of the property made by J. P. Cunningham, In 1847, the 
Chaudiere Mining Company was formed, to which Mr. DeLery leased 
all his rights in consideration of receiving an improved royalty, amount-
ing for the first portion of the leasehold term to twenty-five per cent, 
and for the latter portion to thirty-three and a half per cent, but this 
arrangement not being found satisfactory, the improved royalty was 
bought up for a fixed sum. This company also acquired the right of 
working in the fief La Barbe, through which the Famine River flows. 

The Chaudiere Mining Company began operations on the Touffe des Early. 

P· O'lb R' . b '1 f' h operatlOns. ms, or I ert Iver, at a pomt a out one ml e rom Its mout , 
whet'e they worked for several years, but in such a reckless and 
unscientific way that expenses were not met. They also operated on 
the Des Plantes River in 1847, and several rich deposits were struck. 
At one of these, just above the first fall, from three to ten ounces of 
gold were obtained daily for several weeks. Dry digging from the 
gravel hills was also tried, but though gold was found in considerable 
quantity the appliances for washing and collecting were so poor that 
the attempt was abandoned. 

Of the two reports written by Mr. Ounningham, the first, in 1847, Mr. Cunning­

was addressed to the proprietors of the seigniory of Rigaud-Vau- ham's reports. 

'"Am. Journ. Sci. (1st Ser.), vol. XXVII!., p. 112. 
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dreuil, Messrs. Charles and Alexander DeLery, and related chiefly to 
the character of the rocks as compared with that of the mining areas 
of Carolina and Virginia, U.S. He, however, refers to the finding of 
nuggets of gold weighing from thirty to fifty pennyweights, which 
had their angles rounded, but which he concluded had their source 
in close proximity to the spot in which they were found. 

The second report was addressed to the Chaudiere Mining Company, 
in 1850, in which the results of two experiments in working the 
gravels of the Gilbert are given. The first of these extended from 
the 24th of June to the 6th of August. The work consisted in digging 
sever8J pits or trenches, the largest of which was 150 feet in length 
with an average width of twell'e feet. In these, the gravel direcMy 
overlying the slates was found to be auriferous, while an overlying 
stratum, direct.ly beneath the soil, was also found to calTY gold in 
places. Much difficulty was experienced from the water, and' the 
work was at last abandoned for another portion of the deposit. The 
amount of gold obtained from the first trial is said to have been one 
hundred pennyweights. 

The second trial lasted from the 8th of August to the 20th of Sep­
tember. The course of the stream was changed for a short distance, 
and the gold was collected from the old bed, amounting in all to 940 
pennyweights, which, it is stated, waR the result of about two men's 
labour for that time. Further explorations of a similar character 
werp made subsequently, and good results obtained, the examination 
of a quartz vein itt this pl!1ce, which was stripped for 150 feet, showing 
several fine pieces, one of which weighed twenty-five pennyweights. 
In the construction of a canal and dam £01' the purpose of worldng a 
second portion of the river-channel, one man is reported, in the six 
weeks in which the work continued, to have taken out, by panning, 
380 pennyweights of gold. Fine pieces of gold are reported to have 
been taken at this place along the course of a fissul'e caused by the 
decomposition of a vein of quart?, while the loose gravel lying upon 
the slates yielded, upon several trials, more than three grains of gold 
per bushel of 100 Ibs. 

Dr. Douglas's In 1851 Messrs. DeLery leased, subject to a percentage, theil'min­
opemtions. ing rights over the whole seigniory to Dr. James Douglas and others 

of Quebec. Dr. Douglas eventually became solely interested in this 
lease, and under it mining operations were carried on by him and 
others, under sub-leases, at different times and at different places. Dr. 
Douglas'S lease expired on September 1st, 1864, and was transferred, 
in consideration of the sum of $3,000, in July of that year to Messrs. 
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Hans Hagan & Oompany, who began mining operations on the Gilberb. 
This company likewise obtained from the Messrs. DeLery a further 
similar lease of fifteen years, for which they agreed to pay $8,000, 
$2,000 of which were given in cash. Both of these leases were given 
by the DeLerys expressly without any guarantee on their part. 

The success which attended gold mining operations on the Gilbert Oper~tions of 

River at this time commenced in the autumn of 1863. It appears that Poulm Bros. 

one of three brothers named Poulin, who had been mining 'with more 
or less success for some time, discovered rich gravels on lots 19, 20, 21 
and 22, DeLery concession, Gilbert River, and being joined by the 
brothers and others they commenced operations and a large amount 
of gold was taken out. The north branch of the Gilbert was therefore 
set apal't as a mining district for a distance of a mile above the forks 
and a rush of miners set in for that locality. Two spots were selected 
for work-the upper, on land owned by a man named Viellieux, lot 
20, DeLery concession, the other about half a mile further down on 
this branch on the southern half of lot 19, owned by Rodrigue. Upon 
these claims, but more especially on the upper, a considerable number 
of people wrought in 1863 and obtained in the aggregate, a large 
quantity of gold. The largest piece reported, and sold for $22, was 
said to hnve been found by a woman named Parie. Among other in-
stances regarding the discovery of gold given by Dr. Douglas was 
that of a party of six, including two of the Poulins, who ack-
nowledged to finding fifteen ounces in three days, and another 
party of the same number found six ounces and a half in two 
days. These miners were all working without licenses, and upon 
the facts being reported to Mr. DeLel'Y, bailiffs were sent and the 
crowd of workers dl'iven off. On Rodrigue'S property, lot 19 De- R0dl'igue's 

Lery, according to affidavit given in Mr. Ohapman's pamphlet, by the property. 

Poulin brothers before Mr. Belanger, N.P., of St. Franqois, in 1880, 
three of them with Rodrigue washed in tin pans, from the alluviums 
in one day, seventy-two ounces of gold. This party is said to have 
admitted finding ten pounds of gold in eleven days' work with tin pans 
only. The largest piece found at this plaee during the season was sold 
for $200. The bedR on Rodrigue's lot were as follows, descending 
order,-vegetable mould and earth, two or three feet j gravel and 
sand j and lastly a thickness of two 01' three feet of rock surface 7 (rot-
ten rock) consisting of slate down to the bed-rock, which is found at 
about eight or ten feet from the surface. It was in the gravel and 
sand and embedded in the slate that the gold was found in small pieces 
and nuggets. After exhausting the bed of the stream they washed 
the gravel from the banks in a sluice, and are reported to have obtained 
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a pound of gold one day, and ten ounces another. Rodrigue, working 
with one man only, is said to have panned out in one day two ounces, 
two pennyweights and eight grains, vltlued at thirty.eight dollars. 
The earnings of this party for twenty days in each month for four 
months of the .summer, averaged sixteen dollars a day per man. This 
success was not general, however, and many only cleared their expen­
ses. The bed of the stream, at this place, is composed of a dark fis­
sile slate, and the banks are made up of alterna,tions of sand and 
gravel. 

DeLel'Y Gold In 1864, the DeLery Gold Mining Company was formed to work 
Mining Com- the quartz veins as well as the alluviulDs in Rigaud-Vaudreuil, pany. 

under a lease of thirty years from the DeLery family, who granteo the 
new company all the rights originally possessed by the owners of the 
seigniory. This company erected extensive works, comprising a crusher, 
at the place known as the Devils Rapids on the Chaudiere Ri vel', a short 
distance below the mouth of the Gilbert j and the claims and opera­
tions of the company prevented the explorations of private individuals 
over the seigniory 01' tract covered by their letters patent for some 
years. Quartz veins were found at the Devils Rapids, and in the 
Gilbert valley, some of which were reported to have yielded gold on 
assay. The crusher, however, proved to be an entire failure. In 1865 
an American company called "The Reciprocity" organized by Col. 
Rankin leased from the DeLery Gold Mining Company the mining 
rights over several lots along the Gilbert. A wooden flume 1800 
feet long with a dam at its head, was constructed to supply water for 
washing the gravels on the North Branch. This, although supposed to 
be well and strongly built, was not able to withstand the heavy 
freshets which occur in these streams, and the greater part of it was 
swept away before it was in use long, and consequently it became a 
total loss. This company, after the destruction of their flume, washed 
in a trench dug along the river bed from which the water had been 
diverted, and took out some $2,500 in gold, the whole expenses, in­
cluding the dam and flume being from twelve to fifteen thousand 
dollars. The DeLery Gold Mining Company then granted permits to 
a few miners to work on the celebrated lots, 16, 17, 18, 19, 20, 21 and 
22, DeLery concession, North Branch Gilbert River, and during the 
summer of 1866 Mr. Henry Powers, with several miners, drove a 
tunnel across lots 15, 16 and 17. A large amount of gold is reported 
to have been obtained along this tunnel, for the use of which each 
company that operated there paid to Mr. Powers two dollars per day. 
In the official documents of the time it is stated that gold to the 
value of $142,581 was realised, and that two nuggets, one found by 
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Mr. Kilgour on lot 17 weighed 52 ounces 11 dw~s. 6 grains, and the 'rhe Kilgour 
. and other 

other by Mr. Arch. McDonald, was worth $821.56 . In the followmg nugget~. 
summer Mr. J olm McRae on a claim of seventy-five square feet on lot 
15, DeLery concession, is said to have realized the sum of $17,000. 

From 1863 to 1866, Mr. A. Michel, who had previously managed the Examination 
. 1 k' f Id' . S h A' I d b and report of practlCa wor lug 0 go mmes m out menca, was emp oye Y A. Michel. 

Sir W. E. Logan, Director of the Geological Survey of Oanada, to study 
the auriferous region in question, relative to the distribution of gold in 
the gravels and clays, to examine such gold-bearing quartz veins as had 
been opened up by mining excavations, to collect specimens of the 
same for analysis, and to give such an account of the gold mining 
operations of the preceding · two or three years as his opportunities 
might enable him to furnish. Mr. Michel submitted his report in 1866. 

As regards the alluvial gold, Mr. Michel prepared a detailed statement 
of the workings on Gilbert River, St. Fr1tncois, Beauce, where a small 
area of considerable richness was found. but at that time limited on all 
sides by much poorer alluviums. Numerous exploratory pits were sunk 
by him in the vicinity of these rich workings, with the view of deter­
mining their extent, and similar trials were made by him in the other 
more western districts, namely, at Lambton, neal' Lake St. Francis, at 
Ascot, Orford, etc. A fact of geological significance established by Conditions of 

these various examinatione, was that the rich auriferous gravels found ~~~~e~CCUI" 
reposing on the bed-rock, were covered in many places by a coarse clay 
corresponding to the unstratified boulder-cla.y of the St. Lawrence 
valley. This clay, as appeared from the testimony of the miners, and 
also from experiments made by washing considerable quantities of it 
in the three areas examined by Mr. M.ichel, is destitute of gold, but is 
in some parts overlain by a stratum of auriferous gravel, less rich, how-
ever, than that below. This boulder-clay was observed resting on 
auriferous gravel on the Gilbert, and likewise on lots 2 and 3, range 13 of 
Ascot. In many places, however, it reposes directly on the bed·rock 
with an intervening stra.tum of auriferous gravel, while in some 
pla,ces, as at Lambtoll, llear Lake St. Francis, pits were sunk 30 feet 
in the boulder-clay without reaching its base. These facts were taken Age of auri· 

as showing that the original gold-bearing drift was of considerable ferous drifts. 

antiquity, and that both it and the overlying boulder-clay had suffered 
local denudation which not improbably gave rise to the auriferous 
gravels found in some places ovel'lying the latter. In one locality, 
lot 6, range 14, of Ascot, what was supposed to be the shell of a species 
of Mya was found in the boulder-clay. 

MI'. Michel further states: "Up to the present time the Gilbert Gilbel'tRivel'. 

River has been the scene of the most important workings, and has 
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yielded the larg('st amount of gold j I therefore made it the subject of 
a special examination. In ascending the course of this stl-earn, which 
is a torrent at certain seasons, but easily examined during the dry 
weather of summer, we find upon lot 75 of range 1, North·east, the 
remains of workings undertaken sixteen years since by Dr. James 
Douglas, which then furnished considerable qu~ntities of gold, and 
would not, I am assured, have been abandoned but for the want of 
skilful management. A company of miners took up this old working 
last summer, but their explorations conducted without energy, were 
not long continued, notwithstanding certain satisfactory results, among 
which may be mentioned a nugget of gold of six ounces weight. In 
following the course of the stream across the concession St. Charles, I 
obset'ved on both banks, and in the bed of the stream, the traces of 
numerous explorations. 

Explorations "In entering the concession De Lery. we approach the rich deposit 
of Mr. Michel f II . I Id h' h 1 b I ht A' . t in Gilbert 0 a UVIa go w lC )a8 een recent y wroug. s It was unpor . 
valley. ant to determine the limits of this deposit, I commenced my exploration 

en lot 14 of this concession. I here made an opening on the right side 
of the stream, at a distance of about Hix yards from low water, and on 
a bank about two yards above its level. The excavation was 
rectangular in form, eight by twelve feet, and was carried to the hed­
rock, a depth of seven feet. Three distinct layers were met with in 
this opening j first, a foot of sandy vegetable soil j second, a yellowish 
sand with pebbles j 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 one hundered cubic feet of t.his gravel, gave only seven­
teen grains weight of gold, the greater part of which was extracted 
from the fissur('s 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 of the seigniory of Vaudreuil, 
[The De Lery Gold Mining Company J, undertook in July and August 
last, [1865J, certain explorations, partly in the bed of the stream, 
and partly on the right bank. The expenses of the explorations, which 
employed six workmen, were $300, and but two ounces of gold were 
obtained. I have these details from the agent of this company, who 
assured me that he saw a company of four miners extract three ounces 
of gold in a week, from an excavation not twenty-five feet to the right 
of the spot where he had wrought with so much success. 

" Both sides of the stream on lot 15 are full of excavations, and I was 
a~sured that several among them had given profitable results. The 
two branches of the Gil bert meet on lot 16 l De Lery concession] which, 
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like the preceding is marked all over its surface by pits and excava­
tions from which the auriferous gravel has been extracted. The dis­
tribution of gold was found to be very irregular, and the gravel 
generally poot'. I saw upon this lot an excavation then in progress by 
the Reciprocity Company; it was a rectangular pit twenty·five feet by 
twel ve, opposite the junction of the two branches of the stream, and 
on the right bank. The sides of the excavation offered the following 
section in descending order :-1. Three feet of sandy vegetable soil. Sedction °If 6 

be son ot 1 . 
2. Three feet of sandy gravel. 3. Two feet of yellowish clay without 
boulders. 4. Two to three feet of a yellowish clay with boulders . 5. 
A bluish clay. ThiR excavation was, I believe, abandoned a few days 
after my visit." 

" Before following the Gilbert a·cross the lots rich in gold, I resolved 
to examine the branch coming from the north·east,. It -crosses the 
two concessions, De Lery and Chaussegros, upon lot 16 and 
has been wrought with success on the first·named concession, as I was 
assured, and as seems to be attested by the numerous workings which 
I observed alike in the bed of the river and on the two sides. These 
workings diminished in number and in importance in approaching 
the concession Chaussegross, where none of them are seen. The 
case is similar on lot 17 of the concession of St. Gustave where explor­
ing pits were found only here and there. The beds observed in many 
of the excavations in this vicinity are similar to those which I shall 
have to describe farther on in giving an account of my explorations on 
the other branch of' the Gilbert above the rich lots; but 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 expenses of the 
excavations, and had been followed as far as possible. 

"The rich alluvions of the Gilbert, which were wrought in 1863 AJluvions on 
. . lots 18 19 and 

and 1864 with conSiderable success (although the results were exagger- 20. ' 

ated by the spirit of speculation), are now considered to be exhausted. 
[This is scarcely correct as it is known that between the drifts in the 
ancient channel of the Gilbert traversing some of these lots, partings 
exis t which ha ve not been wrough t J. They were found on the lots 16, 
17, 18, 19 and 20 of the concession De Lery. To form a notion of this 
area, we may regard the deposit as enclosed in a rectangle having for 
its length the breadth of the four lots just mentioned, and for its 
breadth a measure of 180 feet, including the width of the river and a 
distance of eighty feet on either side. Let us farther imagine this area 
divided like a chess·boo,rd into squares, each of which is occupied by a 
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working. Many of these squares have been wrought with profit, and 
some have given results of exceptional richness, while the yield in the 
adjacent squares has been much less, many not having paid the 
expenses of excavation. We thus obtain, at the same time, a notion 
both of the irregularity of the working and the irregular distribution 
of the gold over the area. 

First visit to "When in October, 1863, I visited the Gilbert River for the first 
Gilbert Rl vel'. 

time, I found upon the lots 18, 19, and 20, from 100, to 120 gold miners 
divided into companies of from four to ten. Their workings consisted 
of a set'ies of open excavations ten or fifteen feet deep, and of dimen­
sions varying according to the number of workers. These open pits 
were sunk side by side, without method or regularity. While it is 
certain that large quantities of gold were extracted from these excava­
tions, it is equally certain that a great quantity has been lost and left 
behind. The walls, often of considerable thickness, which ~eparated 
the different pits, constitute in themselves a considerable volume of 
alluvion as yet untouched; and if we add to this the gold which was 
certainly lost by imperfect washings, it is safe to suppose, that a 
regular and methodic re-working of the deposit, including both the 
portions of undisturbed gravel and the refuse of the previous wash­
ings, would be profitable to whoever would undertake the operation, 

Work of Reci· The Reciprocity Company in fact planned a work of this kind, and 
pl'ocity Com- made costly prepamtions. At a second visit to this place whi()h I 
pany. 

made in :May, 1865, the construction by them of a wooden flume, 1800 
feet long, foul' feet wide and three deep, was already far advanced. 
It was supported on tressels of great strength at distances of three 
feet, with a surrounding frame-work. The object of this construction 
was to carry away from a higher point the waters of the stream, thus 
leaving its channel dry, and at the same time to afford water for wash­
ing the alluvions. Although of sufficient strength and capacity for 
the ordinary volume of water, this structure appeared to me when I 
examined it, to be unfit to resist the floods which occasionally bring 
rocks and uprooted trees down the , channels of these ordinary quiet 
streams. I remarked this to my fellow-traveller at the time, and the 
event soon justified my fears,-for in the month of July last the dam 
across the river, and a portion of the canal itself, were carried by a 
flood following a violent storm. Having repaired this damage, and ex­
pended for the canal and for some buildings, a sum estimated at from 
$12,000 to $15,000, the Reciprocity Company, I am informed, made 
an open cu tting in the dried-up bed of the stream from lot 16 to lot 
18, and extracted thence ahout $2,500 in gold. 
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"I must here call attention to a fact which is not without import- Operations m 

f tl f £ ld ., . L C 1 I h wlI1ter. ance or 10 uture 0 go mWlng III . ower ana.c a, name y t e 
subterranean working of the alluvions during the wintet' seaRon. This 
was attempted in the winter of 1864-65 by about thirty miners, 
divided into companie~ of frOID four to six. By the aid of pits and 
galleries, they were able to carryon their search fo1' gold throughout 
the winter, and to extract and wash a large quantity of gravel, in 
which the gold was so fLbulldant as to richly repay their energy and 
perseverance. Among others was a lUass of gold weighing over a 
pound. When I visited the Gilbert, in May last [1865J, these 
subterranean workings were still going 011, and I was able to examine 
them. The pits, fifteen in number, and all on lot 18 [DeLery], were 
opened on the left bank, at distances from fifty to one hundred feet 
from the streltlll, and sunk to the bed-rock, a depth of from twenty 
to twenty-five feet. They were connected by galleries, one of which 
draining the whole of the works, carried the waters into a pit, from 
w hence they were raised by pumps and carried into the ri vel'. The 
auriferous materials were washed in rockers, generally at the bottom 
of each pit. Some gold was found in the gravel which covered the 
slates and sandstones, but the greater part was extracted from the 
fiosnres in these rocks. The same was true in most of the rich work­
ings on this river, and particularly on lots 19 and 20, where of two 
layers of gravel, separated by a stmtum of bluish or yellowish clay, 
only the lower one \Va,; auriferous. The bed-rock, formed of inter­
stratified clay slates and sandstones, is sometimes broken up [decayed], 
to the depth of five or six feet, and it is in the joints and between its 
lamil1lB, where the gravel has penetrated, and often become indurated, 
that the gold has been found in the greatest abundance and in the 
largest masses. It is impossible to form an estimate, even approxi­
mative, of the quantities of gold extracted from the Gilbert and its 
banks during the last three years, the interests of opposite parties 
having led some to depreciate and others to exaggerate the amount." 

"The line of separation between lots 20 and 21 [DeLeryJ, both of Probable 

which are traversed by veins of quartz was indicated to me as the IIpp~r limits 
, cln~~~ 

upper limit of the rich alluvions of the Gilbert. I followed the course "ions. 

of the stream upwards, examining both banks as far as lot :l4 in the. 
concession of St. Gustave and found in the concession of Chaussegross 
numerOUfl exploring pits, which became farther and farther apart. As 
no workings had resulted from these multiplied trials, I was naturally 
led to conclude that the alluvions along this portion of the riVAl' were 
poor in gold; but as I wished to assure myself of this by personal 
examination, and also to study some of the facts relative to the 

6 
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aJluvions, ag"eeably to your instructions, I made an excavation on 
lot 21 of the concession DeLery, in the bed of the river, in a place 
where an eddy might have been supposed to favour the deposit of 
particles of gold. The pit was six feet by five, and was carried to the 
bed-rock, a depth of seven feet. Below two feet of sand was a similar 
thiekness of gravel, reposing on a bluish clay holding boulders [boulder­
clay} TwentY-Dve cubic feet of the gravel wftshed in ,t rocker yielded 
only three very small scales of gold. 

" I sank another pit on lot :.l3 of the same concession, in the bed of 
the stream, and about twenty feet above a band of clay -slate which 
traverses thf) 8tre~.m, giving risfl to a fall of eight or t en fee t., and is 
exposed at low water. This excavation was a rectangle, eight feet by 
foul', lLnd was carried eight feet to the bed-rock. Here, beneath two 
feet of sand, followed by two feet of gravel, the blue clay with 
boulders [boulder-clay 1 was met with, as in the previous trial. The 
washing by the rocker of thirty cubic feet of this gravel gave only 
five minute scales of gold. 

"I next examined lot 24 (DeLery), immediately below a saw-mill, 
under which I was assured gold had been found in the fissures of the 
slate· ridges, which here Cl'OS8 the stream at three different levels just 
above the mill, givin!; rise to a fall of twenty-five feet, bmken into 
several cascades. After ha l' ing removed abou t two feet of sand in 
the excavation, the yellowish clayey gravel was found resting dil'ectly 
on the bed-rock, whieh was six feet from the surface. The washing 
of twenty cubic feet of this gravel yielded only two particles of gold. 

" Another excavation was made on lot 26 or the same concession, 
also in the bed of the stream, and very Ilear an outcrop of quartz two 
or three feet wide which crosses the stream from north-eaat, to south­
west. 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 gravel, washed by a rocker, did not yield a single particle of gold. 

'frial on lots "The last, as well as the most important, of the trials which I made 
27 and 28, on the Gilbert, was on the line between the lots 27 and 28 of t.he 
Chaussegros. 

concession Ohaussegros, on the right bank of the stream, and neal' an 
exploring pit which was said to have given encoUl"aging results. I 
began the excavation sixteen feet square, but at a depth of five feet 
reduced it to ten feet square, thus leaving on each side benches of earth 
four feet wide to facilitate the further workings. Beneath a foot of 
vegetable soil was a layer of three feet of yellowish sand, and another 
of the same thickness of gra vel. This rested on a bluish clay filled 
with boulders [boulder-clay], which, from this cause and from its com 
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pactness, was very difficult to excavate. Towards the bed-rock, how­
ever, it became sandy, and more easily wrought. The thickness of 
this clay was eight feet, the whole depth of the pit to the rock being 
thus fifteen feet. Notwithstanding the proximity of the stream, no 
infil tration of water occurred till near the bottom, when two pumps 
were required to keep it dt·y. The washing by the rocker of thirty cubic 
feet of the gravel from this pit did not yield a single particle of gold. 

"It seems then to be estl1,blished that the rich deposit of the Gilbert Lnt21, De-
n' If' I 1" I 21 f h . D L ei'v, nOl'th-.l\,tver las or Its upper or nortlern Imlt ot· 0 t e concessIOn e el'll 'iimit of 
Lery, beyond which point., so fat· as examined, the ulJuvions, although l'ichc1eposit , 

generally more or less auriferous, are not workable, The irregularity 
in the distribution of gold in the gravel is noticeable throughout the 
region, but appears more marked on the Gilbert than elsewhere. 

"Although the greater portion of the gold which haR been found here Remal'ks on 
, . II . d I h '11 k b' f d the SOUl'ce uf IS In sma grams an sea es, masses ave, as til we - nown, een oun the gold, 

from an ounce up to fi\-e ounces, and even to a pound in weight. It 
appears to me, from the smooth, rounded and worn condition of its 
surface, that the original source of this gold must be oomewhat remote. 
I have remarked that where the layer of gravel is found resting on the 
bluish clay with boulders, it is poor, but becomes richer when reposing 
directly upon the bed·rock; while in the case of two layers of gravel 
separated by a 5tratum of this clay, the upper layer is generally with-
out gold, while the lower is more or less auriferous. The constant ab-
sence of gold from these clays which are associated with the aurifercus 
gravels, was certified by numerous miners, and confirmed by the wash-
ing of no less than one hundred cubic feet of the clays taken from 
my exploring pits at different levels and even from the surface of the 
bell-rock itself. These clays, however, contain besides numerous peb-
bles and boulders, notable quantities of cubic pyrites, black ferruginous 
sand, and grains of garnet." 

In the year 1867, Wm. P. Lockwood obtained leases covering three C OUllnell ce-
. . h G'lb R' 11 f h D L G Id m enL of Mr. sectIOns or more in tel ert lver va ey rom tee ery 0 Lockwood', 

Mining Company, eventually acquiring nearly all the mining rights on ol'"mLiono. 

the east of the Chaudiere, sections 3, 4, 7 and 2, also sections 1 and 5. 
From this date until 1893 or 1894, he carried on extensive operations 
throughout the valley, leading to important developments, and the re-
covery of a large amount of gold. In 1866 he began a survey of the 
Gilbert from its junction with the Chaudiere to the boundary of Fra-
ser, S. E ., which was continued until the bed of the stream was meas-
ured and levelled throughout. His pl11ns of working were comprehen-
sive, but were thwarted in several ways, so that he was never able to 

6~ 
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carry them fully into effect. They embraced (1) systematic exploration 
PI"nsof work. as to the position and depth of the auriferous gravel along the old river 

bed, and (2) the tunnelling of thi~ bed in such a way as to afford na­
tural drainage for the whole mining district, the slope of the valley 
being considered sufficient for t.his purpose. To carry out these schemes, 
Mr. Lockwood states that it was desirable to ascertain (1) the avero.ge 
yield of gold per acre; (2) whether the gold leads were continuous 
throughout the lots, and if so what the area and entire yield of the 
ground to be worked might be, and (3) whether the old river-bed was 
conformable in slope and direction with the present riyer·channel.. 
Mr, Lockwood met with serious difficulties, not only at the inception 
of his work, but throughout the greater part of it from a number of 
small operators who held claims and were carrying on mining in the con­
cessions DeLery a,nd St. Charles, Nor did he succeed in carrying ou t 
his schemes to completion, although he proved the continuity of the 
pre·glacial river·channel through the concessions referred to and 
showed that it was in the bottom of this channel that the gold existed 
in greatest quantity, His first explorations were in the upper part of 
the DeLery concession, afterwards he undertook mining on lots 13 
DeLery and in St. Charles concession, It was between these two 
points that the local miners which Mr. Lockwood attempted afterwards 

Amount of to prohibit were at work. He states tha.t from 1862 to 1894 gold to 
old obtained. the value of one million dollars was taken out of that part of the 

Gilbert valley between lots 15 and 21 DeLery by himself and others, 

Gradient of 
prE'sont Gil· 

Rive,', 

Gradient of 
P'I'e'glaci,,] 
river. 

In the surveys and explorations which Mr. Lockwood carried on, it 
was found that the present channel of the Gilbert had an average 
gradient through concessions De Lery and St, Charles of fifteen to 
eighteen inches pel' hundred feet. To ascertain, among other things, 
the gradient of the ancient or pre·glacial river channel, he commenced 
his system of exploratory sha,fts. These show a gradien t, so £0,1' aR could 
be ascertained, in the old river-bottom between lots 8 St, Charles and 
21 De Lery, of twenty inches 01' more per hundred feet. This old 
channel is from thirty to eighty feet below that of the present Gilbert 
for a great part of that distance. If this slope Obtained in pre·glacial 
times it must have given the river remarkable concentrating power as 
regards the gold derived from the roclzs within its drainage basin. 

T h· I Before describing Mr. Lockwood's exploratory shafts it may be desir-opogmp IC" 

[e~tures of able to outline vel'y br.iefly the main topographica.l and physical features 
~~i~~:t of the Gilbert Ri vel' district, In doing this the sUl'veys, plans, and levels 

of Mr. Arthur Lockwood, already referred to, will be used, 

The Gilbert Hiver, which is but a small stream, enters the Chaudiere 
through a wide alluvial flat, with a compa,ra,tively gentle flow, The 
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height of its mouth by aneroid measurements, based on that of the 
railway station at St. Fl'I1ngois, is 515 feet. This is the datum for :Mr. 
Lockwood'8 levels along the Gilbert River. 

Ascending this stream we find the eastet'll line of the first range, 
N. E., 8142 feeb from the mouth of the river following its 
sinuosities, to be 126'5 feet above datum, or 64-1'5 feet above the sea. A 
constriction of the valley occurs at this point,---1lJ dy ke of instrusi ve rocks 
crossing it and apparently causing a waterfall. V cry Ii ttle gold mining 
has been carried on below this point. Proceeding up stream we pass 
from the first range, north-west, into lot 8, concession St. Charles. 
The Gilbert valley .then expands, :1nd at the mouth of Caron creek 
there are flat~ of considerable extent. A lake-like expanse seems to 
have existed here in pre-giacial times in which quicksands and other 
depositA were laid down. 

The northern bank of the Gilbert, above the lower line of St. Charles 1\'"Ol'thern 
. .. I bl 1 f h bank concesSIOn, rnallltams a to era y regu a1' contour as ar up as t e . 

junction of the nortlH'ast bl'l1nch at least, rising with a uniform grade 
from the river to an elevation of 250 or 300 feet above it. Opposite the 
mouth of the north-east branch, the slope or ascex1ding sul'face on the 
north-west side begins to recede, and the vltlley of the Gil bert becomes 
considerably wider, and continues to widen northward to the concessions 
of Chaussegros and St. Gustave, according as the channel and fiats on 
either side rise. The southern slope of the Gilbert valley is more ir,egu- Soutlwrn 

lar and broken and not so steep as the north slope. The base of this bank. 

slope is also further from the river, flats of 50 feet to 100 and even 200 
feet in width intervening. It is on this side and beneath these Aats, Bottom of 

etc., that the old pre-glacifLl channel, contRining the auriferous gravel valley. 

lies, between lots 8 St. Charles and 21 De Lery. The bottom of 
the pl'esent river-valley is, nevertheless, comparatively 11[1,rrOW, and the 
whole valley itself forms but an insignificant topographical feature. 

The watershed of the Gil bert compt'ises a rugged and hilly district, Watershed of 

no part of which exceeds an elevation of 1200 to 1400 feet, the the Gilbert. 

mean elevation not being more than from 900 to 1000 feet. The 
broken, uneven surface, appears to be largely due to the unequal dis- Surface. 

integration which the rocks have undergone, these being of different 
character and different degrees of hardness. Much faulting and dislo-
cation would seem also to have prevailed here; but the heavy capping 
of boulder-clay upon a large portion of the surface renders the study 
of the geological structure very difficult, and little has been done 
in working out the details. 
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The gener&l succession of the deposits in the Gilbert River valley 
is much the same as in other places throughout the" Eastern Town .. 
ships" district, being as follows, in descending order :-(1) Surface 
gravels and sand; (2) boulder-clay, sometimes irregularly stratified 
in the bottl)ID; (3) yellow gravel, stratified j and (4) fissile slates, 
nearly vertical, usually oxidized in the upper part. 

The gold is found in workable quantities only in the lower part of 
the inferior yellow gravels, and between the laminre of the slates or 
in the crevices of other decaying rocks beneath. . 

In concession St. Oharles, pipe-clay occasionally ovedies the yellow 
gravels, coming in between these a.nd the bouldor-clay j a.nd at the 
junction of Oaron Oreek and Gilbert River, where there appears to be 
a basin or depression of some depth, a considerable development of 
quichands was noted by Mr. Lockwood in sinking a shaft. 

The position of these quicksands is described below. 

MI'. Lock- In the following description of the shafts and pits opened in the 
~vnod'd's sha.fts Gilbert valley by Mr. Lockwood, or under his direction, we shall com­

mence at the lower line of concession St. Oharles and proceed up 
stream. The two concessions, St. Oharles and DeLery, really comprise 
the gold area of Gilbert River. 

Principal gold 
d·istrict. 

Shafts on 
\lorth side of 
Gilbert, St. 
Charles con­
cession. 

On ascending the Gilbert River from the mouth across the first 
range N.E., into the adj::.ining concession of St. Oharles, lot 8, we 
enter the principal gold district. Mr. Lockwood furnished Mr. 
Ingall and the writer with much of the data he had collected 
during the twenty-seven 01' tW6uty-eight years he worked in this 
gold field. He also gave us written notes relating to the shafts 
he sank, the materials passed through in sinking, the thickness of the 
auriferous gravels, quantity of gold extracted, etc. The facts in rela­
tion to these matters given in the following pages are compiled from 
his MS. notes as well as from my own observations. The letters and 
figures referring to the various openings are those of Mr. Lockwood's 
plans. 

Shafts A. 1JI{(,(j B. Lot 8, St. Charles.-Distance from the mouth of 
Gilbert 8144 and 8149 feet respectivdy ; height of the top of the shafts 
above dutum, 130'6 feet. These shafts were sunk" about 12 feet deep j 
the beds in each in descending order being (1), mixed alluvium, yellow 
clay and gravel with colours of gold; (2) blue clay (probably boulder­
clay); (3) cemented ferruginous gravel, containing coarse gold and one 
nugget about two ounces, 1 foot j and (4) yellow slate-rock. Anum bel' 
of pits from two to twelve feet deep were sunk at this point, but the 
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results were unsatisfactory. Coarse gold was found on the bed-rock 
of some of these." 

Shafts, Lot 8 St. Cltarles.-No. 1, 44 feet deep; No.2, 54 feet deep, 
top 11 feet above river level; No.3, 38 feet deep, top 6 feet ahove 
I'iver level. Top of the deepest shaft (No.2) was 150 feet above 
datum, the Gilbert opposite these three shafts being 139 feet. )11'. 

Lockwood states" these three shafts were sunk through about foul' feet 
of mixed cl'lyey alluvium with gravel, to blue clay (boulder-clay) then 
timbered [tnd puddled with 2 feet 6 inches of fine clay to make them 
watertight; then through fine clay in thin layers, perfectly dry, and 
remarkably ha,rd (pipe clay), until the gravel (probably auriferous 
gravel) was struck, when the shafts filled with water, No.2 so rapidly 
that some tools bad to be left in the bottom. 1'he water overflowed 
and continued to do so up till 1893. The results gave the information 
required and further work was suspfmded until a general plan of 
operations was decided upon." 

Shaft Y.--This was a prospecting slH1ft, ten feet deep, lD river 
gravel and boulders. 

The shafts and pits, above described, are all on lot 8, concession St. 
Charles, and on the north side of the Gilbert River. Mr. Lockwood 
states that he is of the opinion that the old pre-glacial channel is 
accordiugly on that side at this point, although on the south side 
of the pt'esent river further up. 

Shaft or Pit NO.4, Lot 8, St. Charles.-Tbis shaft" was sunk on the Shaftsoll 

south side of the Gilbert, thl'ough gravel and boulders till surface-watel' s?uth sid&of 
hIlbert, St. 

was reached." eha.rles con· 

Shaft No.5, Lot 1, St. Cha1'les.-This shaft was sunk to a depth of 
35 feet. The beds passed through were, "8 inches of dry angular 
gr!tvel; nearly 3 feet of alluvium; 32 feet of blue clay (boulder-clay) 
to gravel (probably auriferous gravel), when the sbaft filled with water 
and overflowed until shaft X. was sunk 64 feet, which dmined it." 

Sltaft X., Lot 7.--This shaft, which was sunk 64 feet to gravel, is 
just below the mouth of Caron Creek, on ',;he south side of the Gilbert. 
The river at this point is 11,415 feet distant from t,he junction with 
the Cbaudiere, and 151'2 feet above datum. 1'be deposits passed 
through were, "alluvium with silt, slates, clay, angular stones and 
gravel, 16 feet; then 48 feet of blue clay (bouldel'-clay) to gravel, when 
water rose to 61 feet in the shaft." 

Shaft lVo. 6, Lot 7, St. Ch(l/I'les.-J ust above the mouth of Caron 
Creek, on the south side of the Gilbert. This shaft was sunk to a depth 
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of 33 feet. "River gravel and sand, 4 feet j soft sandy gravel, angular 
stones a,nd quartz (boulders 'I) to water, 29 feet. The ground was so 
bad that this shaft was filled with clay from shn.ft 6a. described below." 

Car'on Creek.--"Sluiced grayel from bed of creek and from pits on 
each ~ide. Fail' show and some nice round gold obtained for some 
distance up the stream. The materials were sandy loam, gravel, clay 
and ~lones." 

Shaft on lot 7 Shevjt No. 6a, lot 7, St. Chades.-Depth, 100 feet, or about 95 feet 
St. Chttrles. ' below the level of the Gilbert, near by. Distance from mouth of 

Gilbert, 11,540 feet; height of river above d,ttum, 156'5 feet. Auri­
ferous gravel reached at 85 feet below the bed of the Gilbert. A 
section of the deposits passed through, is as follows: (1)" Loam 
and ri \'er gravel, 4 feet; (2) hard, blue clay with large boulders 
(boulder-clay), 36 feet; (3) d'lrk gray sand (cIDy-slate and quartz), 
soft and wet, 23 feet; (4) firm gray sand with rough sLones and 
large boulder,~, 10 feet; (5) gravel n.nd gray sand, (one large boulder 
3 feet in diamet9r, filling the entire shaft), 14 feet; (6) ferruginous 
sand and gravel, very sharp, hard and firm, with boulders, 3 feet. 
Struck bed-rock at 97 feet, dipping south tlm~e feet in the bottom of 
the shaft. It was a dark-blue rock, worn pedectly smooth." 

"This was a very difficult a.nd da.ngerous shaft to pn t down. \Ve 
bad to blast boulders in soft wet sand, and had only two light 4-inch 
pumps, procured for prospecting. ,\Ve did not take up the bed-rock, 
and left gold in the crevices; but we took n.ll ounce and a half of nice, 
coarse gold with the gravels, We had to use strong timbers for ten 
feet of the shaft, with extra thick puddling (2 feet 6 inches to 3 feet 
of clay) in order to keep out the surface "'atel'." 

This shaft seems to be at the junction of the two' leads'·-one in the 
old Gilbert valley, the other in the Caron creek valley. The bottom 
of the shaft was reacher] on February 13th, 1871. 

Above lot 9, St. Charles concession, !l1r. Lockwood states the under­
ground water-flow is not connected with local surface drainage, but 
percolates through the ~ftme bed of gravel lying on the bed-rock the 
whole distance from Fraser concessioll. 

Shaft No, 6 B., neaT last, Lot 7, St. Cha'rles. Depth. 83 feet. 
"This shaft was sunk with great difficulty into firm, hard gravel." 
Preparations for extensive operations were then made by Mr. 
Lockwood, when on the 13th of J anua,-y, 1877, his buildings and plant, 
the latter recently brought from England, were wholly destroyed by 
fire at a loss of $35,000. 
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The shafts, above described, near the confluence of Caron Creek and 
the Gilbert, were on the south side of the latter. 

81w/t C., Lot 9, St. Charles .-This shaft was put down on the north Shafts on 
. north Sloe of 

sIde of the Gilbert in clay and gravel (fluviatile) to a depth of about Gilbert, St. 
12 feet. Ciu"rle" con­

cesRlon. 

Shaft D., Lot 10, St. Charles.-Depth, 21 feet. Distance from mouth 
of Gilbert, 14,297 feet; height of river above datum, 181·2 feet. 
"Passed through, (1) drift; (2) blue clay (boulder.clI1Y); (3) gravel and 
sand with large pieces of angular qual·tz" 

Shafll'lo. 7, Lot 10 A., St. Charles.-Depth, 70 feet. Top of shaft, 
8 feet I1bove river level, shaft therefore 62 feet below the Gilbert. Sl1uk 
near a bluff. Beds po.ssed through, "alluviums and dark slaty sand 
with small stones and quartz and other large boulders,-··all dry to bed 
rock; no auriferous gravel or gold. No flowing water." 

The last three shaJts were also put down on the north side of the 
Gilbert Hivet'. 

Ch l D h b d I 60 f Shufe on lot 
Shqjt (A.L .), Lot 11, St. ar es.- ept to e -ron, eet; 11, St. Charles. 

depth to auriferous gravel, 56 feet. Distance from m'Juth of Gilbert, 
16,346 feet; height of top of shaft above datum, 201·3 feet. Beds 
pl1ssed through :- " Mixed ~oil ana stones, 1 fi feet; blue clay (boulder-
clay) 3, feet; sand and gravel to bed-rock, 8 feet. Fine gold in 
bottom gravels. A drift run towards shaft 1~ o. 12 struck gold in 
small quantities." 

SI",,[ts nn lot 
Sha!t No.8, Lot 1 2, St. Cha7"les.- Depth 60 feet; depth beluw river 12, St.Charles. 

level, 56 feet. Shaft on north side of Gilbert. Height of top of shaft 
I1bove datum 212 feet; height of ri vel· n,bove dH,tutn 208 feet. Beds 
disclosed in shaft :-" Clayey soil, 6 feet; clayey blue silt with small 
worn stones and qual·tz and occasional large boulders (probably boulder 
clay), 54 feet to bed-rock. No pump required. Drifted east and west 
50 and 60 feet respectively; but found neither grnvel nor gold. Rock 
surface rose mpidly in both directions." 

Shaft No. 10, Lot 1'2, St. Chades.-Depth 25 feet. Below river 
level, 15 feet. "Gravelly soil, 4· feet; blue clay (boulder-clay) to bed­
rock, 21 fe et. Bl1rren,-neither water, gravelllor gold." This shaft 
was on the south side of the Gilbert. 

Shaft .No. 11, Lot 12, St. Charles. -Depth 60 feet. Height of top 
of shaft above datum 250·7 feet; height of river opposite, 212·'{ feet. 
"Mixed soil and stones, ]5 feet; blue clay (boulder-ela,y) 37 feet, sand 
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and gntvel to bed-rock, 8 feet,. Fine gold in bottom gravels. A drift 
towards shaft No. 12 struck gold in small quantities." 

This shaft is 80 feet from the river, on the south side. 

Shaft No. 12, Lot 12, St. GhaTles. - Depth 64 feet. Height of top 
of shaft above datum 253 feet, height of Gilbert above sallJe 212'7 
feet. This shaft is on the south side of the riv(w, and distant from it 
100 feet. Depositsdisclosecl in shaft :-"(1):Mixed alluvium, 18 feet; 
(2) blue clay (boulder-clay), 40 feet; (3) sand and gravel to bed-rock, 
6 feet. Drifted towards river in diredion of shaft No. 11, also south­
ward. The two exploring drifts gave two ounces of gold a day, and 
some nice nuggets, one weighing nearly five ounces. As soon as the 
continuity of the 'lead' and its average gold yield were thus established 
and traced from 10tR 14 and 15 De Lery, bed-rock was taken up and 
post holes for timbering made." 

" Having secured these shafts and drifts they were left to be worked 
afterwards according to a continuous plan of opel' rations and drainage 
system from lot 7, St. Charles, to Minel'~' Claims on lot 15, DeLel'Y 
concession. " 

Shaft No. 13, Lot 12, St. Gha;rles.-Depth 40 feet. Distant from 
ri Vel' on south side, 90 feet. "Soil, 3 feet; blue clay (boulder-clay) 
to gravel and water, showing position of the 'lead,' 36 feet." 

f~:~tc7,l~rl~~: Shaft No. 14, Lot 13 A, St. GhaTles.-Situated on north side of the 
Gilbert. Height of top of shaft above datum 221 feet. The deposits 
were,-" Soil 4 ffct, blue clay (boulder-clay) to bed-rock, 23 feet. 
Barren, stony, no gravels, no traces of gold' liJad '." 

f£~~.Chnal'l~~~ Messrs. Sands, Oldson and Miller having acquired surface rights on 
lot 11, St. Charles, sank a shaft 38 feet deep in 1876, and although 
wor'king without authority from Mr. Lockwood, took out a considerable 
quantity of gold, estimated at over 400 ounces. They testified to 205 
oz. 18 dwt. 5 grs. taken out in five months. 

The shaft they sank is nearly 70 feet from the Gilbert, on the south 
side. The top is 216'3 feet above datum, and the Gilbert at the near­
est point is 203'3 feet. 

Operations of In 1876 the St. Onge Brothers and five other miners acquired a 
~~~~t. Onge lease of a portion of lot II St. Charles, and were given Government 

licenses to mine for gold, notwithstanding the letters patent granted 
the De Lery family in 1846. Eighty 01' ninety feet south of the 
Gilbert they sank a sbaft 37 feet to bed-rock, commencing work in 
September, 1876. The difficulty of keeping out the water was such, 
that a ditch 1800 feet in length had to be opened, and a water-wheel 
connected with pumps was driven by this contrivance. By these means 
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they were able to prosecute their operations. Gold mining was carried. 
on here for several years, although under great difficulties. From this 
shaft the returns show, however, that the St. Onges took out $70,000 
worth of gold. Nuggets worth from $125 to $7t10 each were obtained. 

In the same year, the St. Onges also acquired a lease of four acres on. 
lot 12, St. Charles, situate on the south side of the Gilbert, covering 
ground prospected by Mr. Lockwood. Th,) St. Onges, Mr. Lockwood 
states, admit taking a regnlar average of $3.60 a day per man from 
July, 1876, to J nIy, 1880, and recovering altogether out of this property 
$190,000 worth of gold. 0 wing however, to v1.\rious difficulties with 
which they had to contend, they eventually sold out. 

The great success of the St. Onges caused a rush of miners to the 
Gilbert, all10ng whom were the following companies :-Payne and 
Chapman, Forgie, North Star, Victoria, Gendreau and others, when 
difficulties arose between the proprietors of the ground or surface and 
the proprietors of the mining rights. Mr. Lockwood, to defend his Difficulties as' 

interest, applicd to the Provincial Government, asking for protection. t? Imtioing • ,.i 
rIg's. 

His demand was not, however, complied with j but he wall advised to 
take his case into the civil courts and test the validity of his lease, and 
of course, that of the letters patent. This Mr. Lockwood refused 
to do, and soon ::Liter entered into partnership with Mr. J'. N. Gordon 
and others under the nallle of The Canada Gold Company, England, TIle Canada 

. I M G d l\t,r G d . 1 Gold Com· Wit 1 r. or on as manager. 1,T. or on on assumIng contro at pa,ny. 

once impeach'ld several of the miners working on the property leltsed 
by :;)ill'. Lockwood, and took them before Mr. H. J. J. Duchesnay, In-
spector of the Gold Mining Division of the Chaudiere, which so exas-
perated the men that serious disturbances were on the point of break-
ing out when the Govcl'Ilment interfered. The consequence was that 
the objectionable clauses of the mining law were repealed, a new law 
enacted, and the validity vf the letters patent of 1846 to Messrs. 
DeLery finally established by the courts in 1883. But meantime, 
the three shafts which Mr. Lockwood had put down on lots 11 
and 12, St. Charles, and which he said were in good order in 1877, 
were entered by the trespassers, who blocked the drifts and interfered 
in such a mallner with his mines that his men had to leave them. 
The law against these trespassers could not be enforced until 1884, 
when on opening his preliminary works on these lots he took 
out $10,872 worth of gold with thirty-five men. Before the work was Gold' extraot­

interfered with he had taken out in October, 18'17, 169 oz. 2 dwt. ane! L~~rw~~d. 
10 grs. 

The fal'ourable impression produced by the new mining law, which 
came into force in 1884 gave a fresh impetus to gold mining in Beauce 
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New com· county, and especially in the Gilberb valley. Several new companies 
panies formed. were formed, alDong them the Ainsworth Company of New York on 

lot 13, DeLery, and the Beauce Mining and Milling Company on lot 
14 of the same concession, under the management of Walter I. Smart, 
of New York. A shorb distance below these the Cn.nada Gold Com­
pany (Limited), already referred to, under lYI r. Gordon, can'ied on min­
ing operations with Mr. 'N. M:oodie in charge. On the neighbouring 
lot the mine of McArthur Bros. (Limited), formerly the St. Onge 
property, managed by Mr. vV m. Smart of IVlartintown Ontario, was 
being operated. 

On the north·east branch of the Gilbert, a small company called The 
East Branch Company, wrought on lot 16, I>eLery, and met with some 
success. About this time also 11r. Morey, of New York, began work 
on the lot adjoining, which he had purchased from Mr. L. Gendreau; 
while on the North Bl'anch Mr. Asher, of Montren.l,also carried Oil some 
explorations. On lots 29 and 30, concession of Chaussegros, Mr. 
"\Vildet', of Boston had reached what was supposed to be the old 
channel and obtained gold. From the retu'rns made to the inspector's 
office it appears that during the month or October, 1880, the three 
companies, the AinswOl·th, the Oanada ' and the Beauce, took out 581 
oz. of gold. 

~~~h~d~ of The new companies establbherl in Gilbert materially changed the 
mining. methods of mining there. Formet'ly the mines could not w9,sh the 

gravel more than :one-third of the year owing to frost in winter and 
drought in ~ummer. Mr. Moodie, however, constructE'd m:tchines under 
sheds which wa~hed the ulluviums with water pumped from the shafts 
every day. lVIr. Ainsworth, whose shafts were at a considerable di~t,mce 
from the rivet', constructed a tramway along which the gmvel was 
dumped and I1.ftel'wn,rds washed by the hydraulic proce~s, when the 
rains swelled the river. For this purpose :t ditch over 3000 feet in 
length was dug to bring the water from a small tributn.ry of the 
Gilbert. The Beauce Oompany also used this ditch. 

Among other companies and individuals who :obtained leaRes or 
began operations about this time were Messrs. Coupal, on the North 
Branch of the Gilbert; Mr. P. A. Dupuy, on lots 16 and 17, con­
cession De Lery; lVlessrs. 06te, Doris and Olouthier, concession St. 
Charles; Messrs. Oadot, Bernard and Company; The Eureka Com­
pany, comprising :Messrs. Powers, Tomlinson and McDona.lel, in the 
same concession; Messrs. Nicol and Osgoode, on £rst range N. E. ; 
Messrs. Poulin and Bernard at the Devils Rapids, and Mr. Smwlding 
on tile old mines of the Gilbert. 
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In 1878, MI'. Lockwood put down two shafts, each about 70 feet 
deep, at the "north-west end of the St. Onges' ground, lot II, St. Charles, 
and took out considerable quantities of gold." In 1879, the Canada 
Gold Company (Limited), referred to, was formed, J. N. Gordon, manager. 
Fl'om 1st July, 1880 to 1394, a large a,mount of gold wa,s taken out of 
these two lots (12 and 130., St. Charles), as the returns to the gold min 
ing inspector sbow. Mr. Lockwood ca,lculated that this portion of the Yield of gold 

Gilbert valley a,lone yielded $50,000 worth of gold pel' acre. Mr. Gordon, per ",ere. 

is reported to be one of the few who, after making money by gold 

mining in the Gilbert valley, retired. Although he is sa,id to ]\11'. Gordon's 

have spent $80,000, yet he declared a dividend before closing operations. profits. 

Besides the mining rights on St. Charles conce~sion, lots 7, 8, 9, 10, Lots held by 

II, 12, 13 B, 13 C and 14, held at one time by Mr. Lockwood, he also MI'. Leek-

h d d D L 
. wood. 

purc ase those of lots 13, 14 an 15, eery concessIOn. A reserve 
on each side of the Gilbert River, one hundred feet in width, was set 
aside, and those portions of lots 14 and 15 DeLery, on the east, were Miners' 

laid off in claims (Miners' Olaims), and numbered 1 to 82. Claims. 

Two shafts were sunk on lot 13, DeLery, -- No.1, to a depth of 70 ShaHs on lot 

feet, reaching 57 feet below river level at the nearest point. Hero 13, DeLeI'Y. 

the Gilbert is 224 feet above datum, and the distance from the mouth 
is 19,713 feet. The shaft is on the south side, and about 135 fept 
from the river. No section of the deposits passed through is 
given, but the thickness of the auriferous gravel appears to be two 01' 

three feet. Shaft No.2, furthest up river, was sunk 40 feet, or 35'6 
feet below river level. Elevation of top of sbaft about the same as 
last, and the distance from the river about 150 feet. Thickness of 
auriferous gravelll, 4 feet j no other materials described. 

Two shafts at the southern point of Miners' Ola,irns wel'e sunk Shafts on 
through similar ground to that in thE' shaft put down in rear of claiUl 6\~:~:.' 
16 (described below), the only difference being that there were morc 
stones and boulderR. These shafts were neftrly 600 feet from the 
river. The bed-rock was reached at 87 fcet, and was found to be 
very much decomposed, the clay-slates showing numerous adhering 
nuggets. The mud lying in the auriferous gravel thinned out and 
was repbced by sand and dark silt, and the southern boundary of the 
old river-channel was found well d9fined. Mr. Lockwood carried in a 
drift until the (auriferous) gravel was replaced by clay and sand, 
quite dry, with hard shLte-rock rising rapidly. 

" Several shafts were sunk near the lOO-foot reserve, as well as on 
claims 20, 24 and 23 j the rock rose rapidly towards the Gilbert, and 
crops out all along its north bank to the hill ranges in the distance." 
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Shaft on Claim 16.-This shaft, which is about 375 feet el1.st of the 
Gil b~('t, was sunk in very bad ground. The top of the shaft is 327 
feet (7) above datum, and t.he height of the river at the nearest point 
is 274 feet, The depth of the shaft to bed·rock was 78 feet, and the 
depth below the river about 25 feet, The deposik passed through 
were, (1) "Mixed soil, 3 feet; (2) yellow clay, s'lnd and stones, 2 
feet; (3) blue chty with some boulders (boulder-clay), 30 feet; (4) fine 
blue sand, small Rtones and quartz (boulder;;), 20 feet; (fj) tine to 
,coarse gravel with yellow clay and boulders, 16 feet; (6) very fine 
sand or solidified mud, 3 reet; (7) CO'lorse gravel resting on loose, soft 
yellow sl!1.tes (oxidized) with ydlow clay in the cleavages, and very 
round nuggety gold, 4 feet. Drifts were opened in every direction to 
discover the course and width of the graveL 'The first day's sluicing 
'gave oue nugget of 5 oz, 6 dwt. and 2 grs., and coarse, rounel, gold, 7 
oz, 1 dwt, 2 grs., total, 12 OZ, 7 dwt. and 4 grs. 

"South oE cl;lims 17 and 22, two shl1.£ts were sunk in similar ground 
to that in rear of claim 16, to a depth of 85 feet, The bed-rock near 
,the shaft is clay-slate; to the south it wa!'; a belt of quartzite. About 
Jive feet above the bed-rock, in compact mud, numerous pieces of scmi­
fossilized wood (small trees) were found. There was a steady flow of 
water passing through the bottom gravel, showing a true, ancient 
'1'iver channel." 

Shaft on Claim 12, Lot 15, DeL81'y, - In regard to this shaft Mr, 
T,ockwood states, "the ground here rises abruptly 30 feet from the 
100-foot reserve, The reserve was full of shafts and old workings 
for about 500 feet, when I began operations there, These had yielded 
rich, but il'l'egular retul'nS u,t depths of 20 to 30 feet." This shaft 
wa, 69 feet deep, and showed the following series of beds: (1) 
Mixed alluvium 4 feet; blue clay (boulder-clay) 40 feet; coarse 
blue sand with small stones and boulders, 12 feet; heavy gravel 
to bed-rock, 13 feet, About 18 inchE's of the bottom part of the 
gravel, and 18 inches of the open yellow slates gave a fine show of 
round worn gold." The height of the Gilbert near this shaft, which 
is situated about 150 feet to the east of the river, is 278'7 feet above 
datum, and the distance from its mouth 22,462 feet. 

Claim 14 and half of chl,illl 19 were leased to the Poulin;;. " They 
got $100 worth of gold; but had to abandon the mine, as water was 
let in by othet' shafts in the 100·foot reserve." 

A shaft on claim 18 was sunk 78 feet to bed-rock. " The materials 
and bed-rock and the quantity of gold obtained were so nearly the 
same as in the shaft on claim 12 as to need no separate description.' 
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The prospect shaft on lot 15 DeLery, and also those sank by Nash, 
McNolty, Fenton and Smith and by Smith and Dale, were all bal'l'en 
and un prod ucti ve. 

Mr. Lockwood s tltles that in exploring and testing these Miners' Gold t<Lkcn 

01 . . I h P I' h k 0 d from Miners' alms Wit 1 t e . ou 1118, e too out vcry nearly 2 00 ounces of gol . Claims by Mr. 

In 1891, Mr. Lockwood made arrangements to work the abandoned 
ground nen.!' the line of conce:-;sion St. Chades, up to his old works on 
Miners' Olaims. The first engine-shaft was sunk on lot 13 DeLery, 
going down 66 feet to bed-rock, and p>tssing through "(1) 6 feet of 
clay soil and stones; (2) 16 feet of soft, moist; quicksands; (3) 36 feet 
blue clay (boulder. clay) ; (4) 8 feet; yellow clay, angubr stones and 
gravel to bed-rock." . 

" The rock in this shaft at 66 foet was soft contorted clay·slMe in 
irregular masses.'vVe sa.nk in it 16 feet, and then tunnelled in the 
rock northward about 60 feet, and struck an old drift filled with 
broken timbers ltnd clay. Continued the drift 1~3 feet northward from 
the ~haft, f1nd finding no gold, ceased work in this direction. Then 
tunnelled and driHed southward 135 feet. Tested the gravel from 
these dl'ifts by a number or side drifts, but found the ground too pOOl' 
in gold t;o pay the cost of working." 

Lod(woo'l. 

Mr. Lockwood also tunnelled and sank another shaft on lot 13 De Operations on 

L Th I 200 f 1 d 4 ~ f d . lotl~,DeLerv . ery. e tunne was eet ong an over 0 eet eep, passlllg " 
through blue clay (boulder-clay) to gravel and bed-rock. A tramway 
was constructed in this tunnel and horse·power used. At the shaft, 
which was 43 feet deep and near the river's bank, he passed through 
3 feet. of stony soil; 35 feet of hlue clay (boulder-clay) ; 5 feet of gravel 
to slate-rock. "The yield of gold was in every way disappointing, 
though for a considerable distance above and below thesp. workings 
the ground was very rich." 

"The bed-rock (clay-slate) in all these workings was in broken 
ridges covered by a deposit Df poor auriferous gravel, in most part 
mixed with yellow bandy clay. Overlying this bottom gravel were 
irregular deposits of yellow and blue clay, and to the south mostly 
barren brown sand and blue silt with small stonflS. The yield of gold 
was so poor, and the work so costly that I gave it up after making a 
continuous heavy loss." 

Mr. Lockwood states that during his" 30 years' experience in gold No lIppe" 

mining in the Gilbert valley he failed to find any upper auriferous gold·beu.ring 
, gl':1'iel~ :11011g' 

gravels, that is, any deposits lying above the level of the present the slopes (1f 

. b R' r.r d f' . d f h 1 f the Gi!b~rt. Gil ert lver that ouere a. all' III ucement or t e emp oyment 0 
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modern ma.chinel'Y to work them with profitl1ble results." He is con­
vinced thab no such deposits exist in the Chaudiere district. 

~~~lfl~~;~ the Mr. Lockwood ,. calculates that the whole ground worked on the 
Gilbert. Gilbert 'lead' has yielded two million dollars worth of gold ." The 

ground he himself "workfld on the 'lead " including that opened by 
the Canada Gold Company, g,we forty-five thousa.nd dolla.rs per acre, 
or from one dollar to one dollar and a quarter per foot." 

"From lots 16 to 21 DeLeJ'Y, 5192 feet measuring along the river, 
the ground was first worked in the autumn of 1862, and steadily from 
1863 bo 1867, in a partiftl manner, and mostly in the river's bed and 
along its banks. Since 1867, wOl'k has been carried on irregularly at 
various times (lately by the American Gold Mining Company). The 
width of the 'lead' wrought is from 50 to 100 feet, except on lob 16 
where it is much wider. At the jundion of the east brn.nch, the bed­
rock ,vas reached in places at two feet, and in others from two to 
twenty-foul' feet, the surface being very uneven." The sh8,llow portions 
~eem to have forrued 'bars' on the lower side of which gold was 
dropped. From lots 15 to 17 the gold was very coarse, much of it in 
nuggets from .~ to 1 oz., and some fro m 1 to 6 oz.; besides others 12, 
15 and 20 oz. ; the largest were two over 30 oz., one at 35 oz. a.nd 
anothel' 51} oz." This wa.s ca.lIed the Kilgour nugget and was the 
largest found in the Gilbert va.lley. 

Upper part of Mr. Lockwood further states, that "on the uppet' part of the ma.in 
river. Gilbert, I made several explorations and obtained coarse gold; near the 

forks aHd also nea.r the low swampy ground about 41 a.nd 42 Fraser, 
S. E. concession. The gold wa~ CO(1rse and thickly cO(1ted with iron." 

Chanlwl 
below C",ron 
Creek. 

" Below Caron Creek, on lot 8 St. Cll<l.rles," :M r. Lockwood says his 
" chief work was to discover the course of the ' lead' which is enormous 
in magnitude a.n<l extent. The ancient channel does not follow the 
present Gilbert; but is on the north side, crossing qua.rtz veins a.nd 
cutting into them very deeply down towa.rds the valley of the Chaudiere, 
where a rich deposit of gold will be found." 

"A good deal of work was done on lots 74 and 75, first range north­
east, nearly all on IlhaUow ground, from six to twenty feet deep, and 
ma.ny nuggets from 1 to 12 oz. weight were found; but the ledge dips 
very sharply on the right (north) bank of the river, where deep sink­
ing is required to reach bed-rock and pay gravel." 

Course of 1)]'e- The foregoing facts go to show, therefore, that as stated by Mr. Lock­
glacial chan· wood and referred to on a. p~'evious page, the preglacial channel of nel. 

the Gilbert, from lot 8, St. Charles, at l~a.st, up to about lob 21, DeLery, 
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is deep, reaching 95 feet below the present bed of the Gilbert at the 
mouth of Oaron Oreek; but gradually decreasing in depth up stream 
to the junction of the north·east branch and beyond that. In this 
part of the valley he states, the ancient channel lies on the south-east 
side of the present one. 

:NIr. Lockwood ceased gold-mining operations in the Gilbert valley McArthur 

in 1893-94, and about this time the McArthur Bros. (Limited), Bros. (Ltd.) 

acquired a lease of a large portion of the Rigaud-Vaudreuil gold fields, 
namely, sections 3, 4, 7 and 9, the latter being on the west side of 
the Ohaudiere and including the Mill River gold district. On the 
expiration of Mr. Lockwood's lease, McArthur Bros. renewed it, acquir· 
ing the above-mentioned sections for thirty yea rs. 

About this time the American Gold Mining Oompany under Mr. American 

F. Wadsworth of Boston, U.S., made arrangements with McArthur GeoId Mi~ing 
ompany., ..... 

Bros. to work certain grounds in the Gilbert valley. Mr. Samuel 
Byrne who was the local manager, has furnished me with the following 
account of the operations of this company. 

"The American Gold Mining Oompany began active operations on Operations of 

lot 18, DeLery concession, Gilbert River, on June l~t, 1893. The f~i~8~~.mpany 
point selected for a beginning, immediately below what is known as 
Rodrigue Falls, was chosen on account of the sharp curve or elbow 
in the river just above, offering a better chance than elsewhere to con-
struct a cheap temporary dam to retain water for carrying on experi-
mental work. By this mea-ns we hoped to asr.ertain the value of the 
ground per cubic yard, and if results proved favourable, would erect 
a la,rge hydraulic plant there. 

" The first piece of ground worked was as I have stated, immediately 
below the outcrop of slate forming the falls on the line between lots 
18 and 19 DeLery. This bed-rock was broken up to a depth of 12 
feet, and heavy gold, some pieces as much as two ounces in weight, 
was found in the crevices and between the slates. This heavy gold 
was, however, for the most part found resting on a hard, smooth rock­
bottom, between which and the upper 01' overlying, nearly vertical 
slates there was a gritty, gray sediment, half an inch to an inch thick, 
which held it. I got $25 worth of gold from one pan of this gritty 
material, included in that amount, however, was one nugget valued 

• at $22. 

" In the work carried on in this locality, we sluiced only the decayed 
rock and about six inches of the gravel above it, because repeated trials 
had failed to reveal 'colours' in any other part of the material. The 

7 
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piece of ground worked immediately below Roderigue Falls was found 
to contain about 1100 cubic yards, including the decaying bed-rock bro­
ken up as described. Out of this we took bet,ween $1,100 and $1,200 
worth of gold, or about $1.00 per cubic yard_ 

"After cutting a drain through what remained of the falls, we 
worked in the old rivel'-bed to the west, in that part adjoining lot 19. 
This piece of ground measured about 4-00 cubic yards, and we took out 
about $400 worth of gold from it, or $1.00 per cubic yard. 

"In 1894 we constructed a flume of su(iicient dimension~ to carry the 
whole of the river water, even during floods, entirely clear of the 
works. With this we began ground-sluicing on t.he flushing system,­
a sy~tem devised by myself. It consisted in damming the water above 
the flume to a certain level, then allowing it to rush through the flume 
which had a grade of foul' inches in every ten feet. The effect upon 
loosened gravel, boulder-clay, etc., was almost as great as that of a jet 
of water from the nozzle of a hydraulic monitor, and we were able to 
do very good work in this way. "With an average number of fifteen 
men stripping bed-rock in this manner, we did as much work as with 
twenty-five wheelbarrows in the ordinary way. 

" 'vVe never knew exactly how much gold the last-mentiond piece of 
ground yielded; but it was about $700 worth in 1894, and in 1895 
probably about ~~500 worth, besides what was t'eported to have been 
carried off by midnight diggers. This, together with what was taken 
out of the same ground by the Leclerc Bros. in 1896, and in 1897 by 
Mr. Currie and myself, would bring the total production up to about 
30 cents per cubic yard fOt' the whole bank of 100xlOOx20 feet_ It 
must be borne in mind, however, that this ground was previously 
worked,-some of it a number of times. Had we been permitted to 
take the gold from all the ground we stripped, it would, I think, just 
about have paid for labour, flume and other incidental expenses. But 
difficulties arising between lessee and lessor, we had to cease operations 
in 1896, and the company must have been several hundred dollars 
behind. 

Total amount "Summing up the total amount of gold obtained, which was pro_ 
of gold ob- bably about $3,500, and the number of cubic yards wrought, 8500, 
tained. 

we have an average yield of about 41 cents pel' cnbic yard for the 
whole." 

All this was obtained from open work, in the present bed of the 
Gilbert and on both sides of it. 

Leclerc Bros. The work of the Leclerc Bros. and others, on lot 18 DeLery, re 
fer red to by Mr. Byrne, was carried on for a few weeks only, after the 
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American Gold Mining Oompany had ceased operations in 1896. They 
ran two small drifts into the river's bank on the south ~ide and were 
reported to have taken out $400 worth of gold. Two nuggets valued 
at $50 and $60, were, I was informed, obtained by these men. Their 
work was stopped by the owner of the land, or surface rights, so called, 
threatening them with an action for trespass. 

In 1897, a company called The Gilbert-Beauce Gold Mining OOlll- Gilbert· 

pany, whose promoter is Mr. Philippe Angers, Notary, of St. Fran<;ois, ~Il~i~~ g~~~ 
was formed to operate anew certain portions of the Gilbert valley. pany. 

This company having acquired the right to work lots 15, 16, etc., 
DeLel'Y, from the McArthur Bros. (Limited), proceeded to open a trench 
Dj' open-cut to drain the ancient river-bed of the Gilbel'~ above the 
McR,te shaft on lot 15, by gravitation. These lots were wrought thirty 
years ago, or more, and proved to be the richest in gold in this district. 
Het'e the Kilgour and other large nuggets were found, and it is supposed An open 

that portions of the old river-gravels between the shafts and drifts s'till ~h~~~!J~ 
remain intact. It is to reach these that the present schewe was inau­
gurated. The great difficulty in deep mining in the Gilbert and other 
valleys in Beauce county is to get rid of the water, and it is believed 
this method is the most effective and economical hitherto devised for 
that purpose. By last accounts the bottom of the ancient river-bed 
had been reached near the McRae shaft in lot 15, and gold was being 
taken out. 

The foregoing facts regarding gold mInlllg III the Gilbert River 
valley tend to show that the precious metal has not been equally dis­
tributed in the ancient bottom gravels, nor in the loose bed-rock be­
neath these. Only certain parts of these were found to be really work-
able at a profit. From the information obtained it would seem that gold Modeof occur· 

. t" d' 1 b I th h 1 d fence of the occurs III greate~t quan Ity at or lmme late y e owes oa s an ree s EOld in Gil-

of the ole! river-bottom referred to. The miners claim that the gold was ert valley. 

originally laid down in 'leads,' and that when they find one of these they 
can follow it fOl' a long distance. But these appear to be often inter-
rupted and detached, and even when continuous the gold content is 
much less in some parts than in others. 

The alluvial gold of the Gilbert Ri vel' valley really occurs in paying 
quantities only in the bottom of the yellow gravel and in the partially 
decomposed slates beneath. It contains a certain percentage of silver. Fineness of 

The assay of a specimen !'rom this river gave Dr. Hunt 13'27 per cent the gold. 

<of silver. The fineness of the gold is 20-» carats. 
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Rivie1'6 au Loup. 

Alluvial gold The Du Loup attracted the attention of gold seekers at an 
in Riviere du 
Loup. early date, and considerable quantities of allu vial gold have, from 

time to time, been taken from the gravels along the lower part of this 
stream. In 1851-52 the Of1nada Mining Oompany, under Oapt,ain 
Richard Oatey, a Oornish miner, obtained the right to wash for gold 
on the flats of the Du Loup for about ten acres from its junction with 
the Ohaudiere, and some extensive operations were carried on. The 

lI:[r. Oatey's results of MI'. Oatey's work have been published in the reports of the 
work in 1851.. "" 

GeologIcal Survey of Oanada.';<- Great dIfficulties were met with from 
the scattered condition of the gold and trom an insufficient supply of 
watel' during the summer months, the method adopted being the same 
as thGl,t used in washing alluvial tin in Oornwall. The gravel from 
about three-eighths of an acre, with an average thickness of two 
feet, was washed during the summer of 1851, and yielded 2107 penny­
weights of gold, of which 160 was in the form of fine dust, mingled 
with about a ton of black iron sand, the heavy residue of the wash­
ings, Several nuggets were found weighing over an ounce. The 
value of this gold was $1,826, and the whole expenditure connected 
with the working $1,643, leaving a profit of $182_ In this account is, 
however, included $500 lost by a flood, which swept away an un­
finished dam; so that the real difference between the amount of the 
wages and the value of the gold obtained .,houlcl be stated as $682. 
The average price of the labour employed was sixty cents a day. 
From the above statement, it would seem that these gold-bearing 
'gravels could be profitably wrought, if they proved auriferous through­
out. 

Th" Canada Another attempt was made to work these gravels by the same com-
8~~:i~y~852. pany in 1852, when about five-eighths of an acre of ground was 

washed at the same place, the total amount of gold obtained being 
2880 pennyweights, valued at $2,496. Of this 307 pennyweights 
were in the form of fine dust mixed with the iron sand. A portion 
was also found in nuggets or rounded masses of considerable size. 
Nine of these nuggets weighed together 468 pennyweights, the la,rgest of 
which was 127 pennyweights, and the smallest 11. Native platinum 
and iridosmine were obtained in the washings, but the quantities were 
so small as to be of no economic importance. The season for washing 
the gold extended from the 24th of May to the 30th of October, and 
the tot,al expenditure for labour was $1,888, leaving a profit of $608. 
As a certain amount was, however, expended in constructing wooden 

* Report of Progress, Geol. Surv. Can., 185l·52 ; Geology of Canada, 1863; Annual 
Report, Geol. Surv. Can., vol. IV. (N.S.), 1888-89, part K. 
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conductors, supposed to be available for some years, for bringing water 
from a small stream, a distance of about 900 feet, properly chargeable­
to construction account, the actual pl'ofits for the year would be about 
$680. It thus appears that from an acre of the gravel, with an aver­
age thickness of two feet, $4,323 worth of gold was taken, while the 
expense of labour, etc., after deducting all that was not directly 
employed in extracting gold, was $2,957, leaving a net profit of 
$1,366. The result of a week's working at this place, under the 
inspection of a membp.r of the Geological Survey, during the season 
mentioned, showed a yield of H3 pennyweights of gold, valued at 
$124-, while the wages of the miners during that time were $60, show­
ing a profit of $64. Assays of the black sands from the Riviere du 
Loup show that they contain a considerable amount of gold which 
was not taken into account in the above computation, so that the net 
profit might be thus increased. Mr. Oatey gives a list of nuggets 
obtained in this locality in 1852, with their weights: June 7, 126 
d wt. 19 grs. ; July 30, 83 d wt. 21 grs.; August 25, 10 d wt. 20 grs. ; 
samE:' date, 38 dwt. 21 grs.; September 7, 98 dwt. 21 grs.; September 
24-, 55 d wt. 2 grs.; September 30, 23 d wt. 20 grs.; October 2, 16 
dwt. 22 grs.; 00tober 9,13 dwt. 2 grs. 

The greater part of the gold was taken out of the gravel on the 
alluvial fiats by the river side, hut a portion-was obtained by washing 
t-he material from the banks above. 

In regard to the fine black iron sand in the Riviere du Loup gravels, Black sand~ 

S· UT -E L h Y; 1 . f h ' 1 WIth gold. 
11' vv. . ogan reports t us, ·' "resu tltlg rom t e season s wor c 

[1851] .... there was about a ton of fine black iron-sand in the I(eeve 
or vat over which the copper bottom was used. The ul1separated 
quantity of gold in this, aftet' repeated trials, was ascertained to 
be 1·77 grains per pound avoirdupois; this would give 1 65l,.­
pennyweights to the ton, the gross value of which would be about 
£36 [$144]." 

Owing to the gold becoming scarcer, and the licensees, (the Canada Work by 

Mining Company,) having' got into difficulties with the owner of the Napanee 
company. 

adjoining lot, they had to cease operations. Work was, however, re-
sumed by a company from Napanee, which tried to sink a shah through 
the slate near tbe mouth of Riviere du Loup, hoping to find auriferous 
gravel and sand beneath. This company worked for about three years 
and then aho abandoned the property, it having been sold at the suit 

-. R eport of Progress, Geol. Surv. Oan., 1851-52, p. 26. 
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of Mr. Craig, and bought by Mr. Childs, notary, of Quebec, for him. 
Tl?e N apanee company never furnished any returns and were not very 
successful. 

In June and July, 1867, a Mr. Maynard, of Boston, U.S., had a num­
ber of men employed in cutting a tunnel at Jersey Point, so as to tra­
verse several of the quartz veins which here occur in the slates. This 
tunnel was about one hundred alld fifty feet long, seven feet high and 
six feet wide and was timbered and secured. Portions of the quartz 
taken from some of these veins were assayed by Prof: Hayes of Boston, 
and were said to yield gold. Prof. H. Y. Hind examined this property 
in August, 1867, and prepared a report upon it. 

Except some desultory work by the local miners, little mining seems 
to have been attempted on Riviera du Loup after this until 1879-80, 
when further explorations were resumed and the ancient bed of this 
river was reported to have been found. In 1880, Mr. A. A. Humphrey 
began systematic work here with the view of employing the hydraulic 
process in washing the extensive gravel banks along its lower course. 
A company of Engli~h and French capitalisls called the Canada Gold 
Mining Association, was formed under his management in 1881, and a 
canal eleven miles in length opened along the west side of Riviere du 
Loup to obtain a sufficient supply of water for this purpose. This was 
completed in 1882, and gave a heftd of about 150 feet. The washing of 
a gravel bank on the east side of the river aoout a quarter of a mile from 
its mouth then commenced, and was continued until the autumn of 
1883 when the work, owing apparently to imperfect facilities for sav­
ing the gold, having proved unsuccessful, was closed. No returns 
showing the actual atnount of gold obtained by Mr. Humphrey are 
available, but it is knolVn that the company lost heavily. 

An examination of this pit (called Humphl'ey's hydraulic pit No.2) 
was made by me in 1895-96 (see Fig. 2, p. 43). This pit affords a 
section showing the character and sequence of the pre-glacial and 
glacial deposits in the Chaudiere district superior to any other met with. 
In descending order the following beds are exposed:-( I) Surface gra­
vel and sand, 1 to 3 feet; (2) unstratified lvoulder-clay, containing gla­
ciated boulders from five feet in diameter downward-some of them 
foreign to the locality, 37 to 38 feet; (3) irregularly stratified boulder­
clay, or a deposit made up of coaree clay, apparently in lenticular 
beds, with glaciated boulders and pebbles, 15 feet; (4) unstratified 
boulder-clay, more compact than No. 2,-boulders not so large, and a 
greater number from local rocks, 20 feet; (5) dark-gray, unctuous, 
stratified clay with arenaceous layers, ochreous in places, 1 to 3 feet. ; 
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(6) gray, stratified, ochreous sand, ('quicksand' of the miners), contain­
ing a few pebbles, 12 to 14 feet; (7) compact, stratified clay, with 
variegated bands and an occasional layel- of ~and, the whole bed full of 
joints, breaking into rhomboidal shaped pieces, ('pipe-clay') 6 feet. 
Divisions 0, 6 and 7 maintain a strictly horizontal attitude as seen on 
the west side of the pit, but the bottom of No.7 rests on the surface 
of a gravel-bed which slopes slightly to the north, i. e. away from the 
river, the slope being about two feet in forty; (8) gray stratified gra­
vel, containing numerous pebbles and a few water-worn boulders. In 
the bottom there is <'\, sand· bed eight or nine inches thick, with scarcely 
any boulders 01.' pebbles. The materials are non-glaciated ancllocal, and 
the strata clip northward as in the overlying bec\. These gravels and 
sands are slig)1tly auriferous; whole thickness, 5 feet. (9) Hard yellow 
oxidized gravel, stratified, strata dipping as in the two last divisions 
of the series, containing numerous worn boulders from two feet in dia­
meter downward, non-glaciated, and all of local origin. The bottom 
of this member of the series was not seen, being covel"ed by debri~ from 
the fuce of the bank and by tailings; but it apparently rests on ledges 
which crop out in the river-bed near by, and is probably as low as these. 
This gravel seems to be auriferous throughout, but espe(:jally so on the 
surface c)f the bed-rock j tbickness, 28 to 30 feet. The materia,l com­
posing these pre-glacial beds appeu,rs to have been carried down st,ream 
in the direction of the flow of the present Riviere du Loup. (10) Non­
glaciated rock-surfaces, broken and jagged, with gold in the crevices. 

This section exhibits several noteworthy features, as, for example, Notewol'.thy 

(1) the bipal'tite division of the boulder-cln,y, (2) the great thickness of ~hi;~~~~i~n. 
the prc-glaci'1l deposits, about 45 feet, and (3) the change in the char-
acter of these from the bottom to the summit, denot,ing changes in the 
conditions of deposition and of drainage. The lower coarse beds have 
apparently been laid down in rapidly fic)wing and shallow waters at a 
time when the gradient of Riviere du Loup was considerably greater 
th11n at present, as referred to on a previous page, while the clay alld 
sand beds in tbe upper part must have been deposited in quieter and 
deeper waters. The ch1tnged conditions of deposition are explicable Conditions of 

only on the theory of difi'el'ential changes of level in the region, as deposits. 

already outlined on a previous page, viz., an elevation of the hill ranges 
nearest the St. Lawrence (the Sutton Mountain anticline and the 
Stoke Mountains) and a corresponding subsidence in the large central 
belt occupied by Cambro-Silurian rocks. 

About three miles above the mouth of Riviere du Loup, on the east Section in 

bank, Mr. John Blue, of the Eustis Copper Mines, sank a shaft fifteen ~?,.~ftBslunk by 
lV~I. ue, 
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feet or more in depth during the autumn of 1895, disclosing the fol 
lowing series of beds, in descending order :-(1) River alluvium j (2) . 
dark-~ray boulder-clay j (3) gray stratified clay, hard and brittle, and 
(4) gravel and boulders, evidently pre-glacial. Colours of gold and 
particles of quicksilver were found in the gravel. 

In a gravel terrace east of this shaft, on which the small Presbr­
terian church stands, gold occurs in fine particles. The materials of 
this terrace and their gold content appear, however, to be secondary, 
and due to post-glacial fiver action. 

A short distance above this and near the mouth of Goldstream 
(shown on the Geological But'vey maps as Grand Ruisseau) is the 
excavation known as Humphrey's pit No. 1. This is where lVIr. A. A. 
Humphrey operated in 1880, before completing the canal. The wash­
ing was performed by the ordinary process of sluicing and it is re­
ported that considerable quantities of gold were obtained from this pit. 

Of these operations no authentic account is available as to the 
quantity of gold taken from the gravels, nOl' of the content per cubic 
yard; in some places, it is stated. one dollar's worth was taken, in 
others not more than ten cents worth. 

During the operations of Mr. Humphrey on Riviere du Loup, 
Prof. H. Y. Hind made an examination of the alluviums of this valley 
and prepared a report on them. The report was not publisbed. It 
deals exhaustively with the gravels, their origin, and the mode of occur­
rence of the gold in them j but what he took for the boulder-clay is, it 
seems to me, only the coarse iiuviatile boulder-beds. 

Work by About the year 1892, Messrs. Gendreau and Haycock commenced 
Gendreau and work in the lower part of lliviere du Loup. They first examined the 
Ha ycocl<, 
1892. gravels along the banks, and searched the bed of the river with some 

Work by 
Messrs. 
Blue, 1895. 

success, obtaining more or less alluvial gold. They afterwards built a 
dam across the Du Loup and erected a small three-stamp mill, about 
half a mile above Jersey Point, with the object of testing the numer­
ous quartz veins occurring in this vicinity for gold. Their assays were 
favourably reported on by Mr. J. Obalski, Mining Inspector of the 
province of Quebec, in his report for 1894. Soon aftei' this Mr. Hay­
cock acquired the property himself, Mr. Gendreau retiring, and work 
was being carried on irregularly when I visited the locality for the first 
time in 1895. The Eustis Mining Oompany then acquired an option 
on the property, and during the whole season of 1895 the Messrs. 
Blue, of Eustis, Que., prospected it and tested the quartz veins. No 
work has followed the assaying or testing of these veins since that date, 
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howevel', and it seems to be understood that the results were not 
encouraging. 

In 1896, Mr. Gendreau began the further exploitation of the gold FUl'therwork 

bearin o' alluviums of Riviere du Loup alono' the lowel' five miles of its by Mr. Gen-
t:> t:> dreau, 1896. 

course, and formed a small company under the llame of the Quebec 
Centl'al Gold :Fields Company. This company has sunk several shafts 
on the west bank of the Du Loup on lots 9 and 10 of the Kennebec 
road range, section A of .r ersey, in an endeavour' to locate the old 
river-bed and test the auriferous character of the gravels. The bed-
rock was struck at depths of about 40 feet. Operations were carried 
on with six or seven men and the company was supplied with pumps had 
it been found necessltry to use them. 1\'[1'. Gendreau infol'ms me that fine 
gold, and also nuggets weighing about an ounce were found in the 
gravels at the bottom of a 60-foot shaft. Work was Iluspended in the 
autumn of 1897, until the pumps were put in place and othor prepara-
tions made for deep mining. 

Along Riviere du Loup and its tributaries as far up as the Interna- Gold found 
. b . above 

tlOnal oundary, gold seems to have been found in the alluvlUms over- boulder-clay. 

lying the boulder-clay. In some instances it has also been met with 
in the recent alluviums, or in the flats along t,he streams whioh traverse 
the region, Good indications of gold occur in the Grand Ruisseau, 
(also called Millstream or Goldstream). Grand Condie River, near 
St. Come, has also furnished the preeious metal. The Metgermette 
was prospected at the time Logan, Hunt and Michel examined the dis-
trict, and it is said a good deal of gold was washed from the gravels 
of this river_ Usually it occurred in the beds of the streams j but in 
the case of the lVIetgermette it was met with in the banks of stratified 
gravel at heights of fifty to one hundred and fifty feet above the river-
channel. 

The St. Lawrence Mining Company owned mmmg lands in the Gol~ on tl'ib· 

T h· f J d L' -, h D L M utanes of owns IpS 0 , ersey an mlere, on t e u oup, r etgermette Du LOl1p. 

and Portage rivers, but is understood did very little work there. 
Gold was also found in the alluviums of Portage River, Oliva Stream, 
and indeed, oolours could be found' on every tributury of the Du Loup 
from its mouth to the International boundary. A number of mining 
claims formerly were taken up on the two branches of Metgermette 
RiYer and some prospecting was done j but no gold mining has been 
attempted there for many years. The gravels arE'l of considerable depth, 
and the gold very much scattered in them_ The upper part of the Du 
Loup has not therefore offered such inducements to mining enterprise 
as its lower part and the Gilbert River. 
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The Famine Rive?'. 

The Famine is the largest tributary of the Chaudicre next to the Du 
Loup, and takes itR rise close to the :Maine boundary and at the head­
waters of the St. John River. Alluvial mining has been carried on in 
the valley of this river from ari. early dale, with frequent interruptions. 
The first record of work performed here was that by Dr. James Dougl­
as, under the DeLel'Y patent. When the Chaudiere Mining Company 
acquired the right of working the Seigniory of Rigaud-Vaudreuil, 
in 1847, the mining rights of fief La Barbe, through which the 
Famine River flows, were also included. It does not seem, however, 
that any regular, systematic operations were begun in the valley 
of this river till the year 1864, or later. In that year Jeases 
were granted to Dr. James Reed and George Desbarats in con­
cessions three and four, Township of Watfot'd. During 1862 and 
1863, Dr. Reed had explored this portion of the Famine and found 
" rich diggings" and some good-sized nuggets of gold. In consequence 
of this, twenty-two licenses fot' gold mining were issued by the Quebec 
Government in 1864 and 1865 on the Famine River, and mention is 
made in the report of the Select Committee on the Canadian Gold 
Fields (1865), printed by order of the Legislative Assembly, of the 
presence of gold in considerable quantities there. Capt. Richards 
and Mr. Beemer had carried on explorations for some years on the 
Cumberland, a branch of the Famine, joining it from the north­
west, and gold was also found on the Abenaquis, a branch coming 
from the east. Capt. :Richards sank shafts to the bed-rock along the 
Cumberland, and is reported to have found gold, but no returns showing 
the amount obtained are available. 

About the year 1886, the St. Onge Bros. began operations on the 
Famine. They drove two tunnel" into the north bank about two miles 
above the mouth, or three-quarters of a mile below the main falls of 
that river, and obtained gold. A section of the beds there exhibits the 
followilJg series :-(1) Recent river-gravel containing many pebbles 
and boulders of all sizes up to two feet in diameter j (2) boulder-clay j 
(3) gray skatified clay ('pipe-clay' of the miners) from three to four 
feet: (4) yellow gravel, containing boulders and resting on the decayed 
rock-surface. This gravel is quite similar to that of the Riviere du Loup 
sections, and is aUl'iferous. Its thickness is not more than five or six 
feet. The bed-rock (decayed) contains gold in the crevices. 



OH.lLN!A8. ] GOLD MINING IN SOUTH-EASTERN QUEBEC. 

Fig. 4. 

Pipe-clay. 

Y ellow gravel. 
(auriferous). 

Rotten rock, 
slates beneath. 

107 J 

SECTION IN BANJ( OF FA~nNE RIVER, BEAUCE CO., 21'0 3 MILES FROM 

ITS MOUTH. SCALE :-16 feet to 1 inch. 

The St. Onge Bros. ran their tunnels in along the i'Ul'face of the 
rock, which i:; very little above the level of the Famine River but it 
would a,ppear that these tunnels were entered by the river water in 
time of floods. Whethflr the work proved a financial success or not, it 
demonstrated that. the yellow, pre-glacial gravels and decayed rock-sur­
face of this river also contained gold. 

Black, wrinkled, fissile, rust,y slates, dipping S. 20° E. < 80°, tmversed Deposits at 

b d
· . upper fall s. 

y lOnte dykes parallel to the cleavage, occur here. 

At the upper falls of the Famine River, the deposits observed are 
(1) superficial earth or soil; (2) boulder-clay, and (3) yellow gravel. 
Beneath these, however, rotten rock was noted. 

The upper falls are causf)d by a trap or diorite dyke crossing the 
river-valley in a north-east and south-west dirflctioll, the river not 
having worn down the channel to its base-level of erosion since the 
eruption took place. This dyke, like others observed in the district, 
also extends par:,llel to the cleavage of the slates, which dip S. E. 
<75° to 80° . Gold occurs in the yellow gmvels here. 

Since the St. Onge Bros. wrought in the Famine River valley, no No recent 

I ld " h b . d S f h f work of im-regu a,1' go mlllmg as een carl'le on. ome 0 t e armel'S occas- pOl'tance. 

ion ally wash or sluiee for gold along the bed of the river. aDd not 
infrequently obtain as much as pays expenses and affords wages during 
the time spent in this work; but no deep or underground mining has 
been attempted since that above-mentioned; by the St. Onges. 
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Rivih'e des Plantes. 

This river is within the limits of the De Lel'y seigniory, and appears 
to have been first explored for gold in 1847 by Dr. James Douglas. 
Mr. A iVIichel, whose report has been already referred to, thus describes 
the Ri viere des Plantes and its character as a gold-bearing district.-* 
"The river is bounded fmm the upper to the lower fall by high banks, 
and from its junction with the Chaudiere to the greater fall, more than 
a mile from the high road, its course is successively over serpentine, 
diorite and crystalline schists. The bed of this rapid stream, which 
is filled with boulders and pebbles of various dimensionl;, has been 
advantageously wrought for gold by the country people, and Dr. 
Douglas, also undertook some years since a regular working above 
and neat' the little fall. This was, however, abandoned after h:1Ving 
yielded from $2,500 to $3,000 in gold. More than two years since, 
in the month of October, 1863, I spent sevoral days in the examination 
of this stream. The washing of pans of gravel from its bed generally 
yielded grains of gold, with the black sand which ordinarily accom­
panies it in this region. I know that a company of five habitwnts, by 
labouring for twellty days during the months of July and August 
last, at a point on this stream It little above the former working of 
Dr. Douglas, obtained between eight and nine ounces of gold from 
the gravel accuUlulated in the re-entering angles and cracks of the 
diorite. At the same time another company working somewhat 
higher up on the stream got little or nothing. At this latter place, 
it is true, the auriferous gravel was found resting not on the bed­
rock, but on the blui~h clay, and so far as has been observed in Lower 
Canada, the alluvions overlying the clay are generally poor. The 
gravels between the lower fall and the Ohaudiere have not been 
examined, on account of a mill to which the working would be pre­
judicial." 

About t,he years 1879-80, gold mining was resumed on Riviere de~ 
Plantes, when the miners having learned of the deep pre·glacial channel 
of the Gilbert and other rivers, began a search for the ancient bed of 
the stream in question. In this they were reported to have been 
successful. Messrs. Mathieu, Berube, and Gendreau, discovered the 
old auriferous gravels, which gave promising indications of gold, and 
immediately began their exploration. Mr. A. Mackenzie, of Montreal, 
also commenced work here by the hydraulic process, about this time, 
a mile or n:iore above the mouth of Des PI antes, in the river-bank, 
and is said to have met with success. 

* Report of Progress, Geol. Surv. Oan., 1863.66, p. 55. 
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In 1884·85, Messrs. H. Sewell, Bacon and others, from :Montreal, Operat ions in 

began locating the old river-channel some distance below Mr. 1884·85. 

Mackenzie's works. A shaft was sunk in the east side of the river, 
about half a mile above its junction with the Ohaudiere. The bed-rock 
was reached at a depth of thil'ty feet, and consisted of sandstones, 
slates and diol'ites, with about four feet of well worn gravel, cemented 
with clay resting upon it. The rock-surface was follow ed for some 
distance by drifts and a rusty coarse gold in paying quantities found. 
Owing to the want of proper appliances for mining and sluicing and 
to othel' causes not known, this attempt at developing the mines on 
Riviere des Plantes was again abandoned. 

When I examined the valley of Riviere des Plantes in 1895 and Gold chiefly 

1896 h ld .. . T ·d h f wrought in , t ere was no go mlllll1g gOlDg on. twas eVl ent, owever, rom post.glacial 

the abandoned workings, that most of the mining carried on here in gravels. 

former years had been in gravels of post-glacial, fluviatile origin in the 
narrow pal't of the valley situa,ted from half a mile to a mile above the 
river's mouth. In the upper half mile of the aurifel'ous portion of the 
valley, however, pre-glacial yellow gravels were observed to occur 
sparingly in the bottom of the beds. The old channel is apparently 

on the north side of the present stl'eam. Mr. L. Gendreau, who form-
erly wrought here, states that the gold met with was usually coarse, 
and almost always rusty and dark-coloured from the presence of iron 
and other minerals in the bottom gravels. These gravels, although 
consisting of modified pre-glacial decayed rock material, do not seem to 
have suffered the same wear and transportation as those of other 
valleys in Beauce county. 

At the distance of a mile, or a mile and a half above the mouth of 
Des Plantes, the river-valley widens ann the ledges and bottom gravels 
disappear from view. Little or no gold mining has been attempted in 
this portion of the valley, although the upper gravels show' colours' 
in most places. 

The south-east branch of the Des PI antes, called Black River, seems Black River. 

to offer indications of being gold· bearing. At the junction of the 
main tributary' colours' of gold were washed out of the recent alluvi-
ums from an opening in the bank, two or three feet deep. This stream 
rises in the elevated district of eruptive rocks and quartzites to the 
east of St. Fran~ois and north of Gilbert River. The superficial de-
posits in its valley are very deep, and would require shafts, etc., to 
reach the auriferous gravels, if there are any in the bottom. No rock 
exposures were noted till approaching the source of the river. 
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Mill River. 

Mill River is a small stream which flows into the Chaudiere from the 
west, just above the village of St. Fran90is. A tl'ibutary called Meule 
Creek joins lYEIl Hi vel' about half a mile from its mouth. It was known 
from an early date that gold occurred in these streams, but no mining 
was attempted until lYlessrs. McArthur, Coupal and Company began 
operations there about the year·1885. Prospecting for an old channel 
commenced some time afterwards, or in 1886, in the valley of Meule 
Creek. In September, 1888, Dr. R. W. Ells of this SUl'vey visited the 
locality and reported that it had been tunnelled along the ancient chan­
nel, which is on the north side of the present stream-bed, a distance of 
over 600 feet, openings having been made for ventilation and the 
easier working of the mine. The old channel was found to be rich in 
gold, out the difficulties encountered in mining, owing to the quicksands 
and the unevenness of the rock surface beneath were very great. Dr. 
Ells states";- that "at the time of my visit in September of that year 
the end of the tunnel at 400 feet was thirty feet lower than the pl'e­
sent bed of thc stream, which was about ilixty yards to the east. The 
bottom of the old channel contained a good deposit of well-rounded, 
worn gravel, cemented with sand and clay, from which nuggets of gold 
from $10 to :;p153 in value had been reported. Difficulty in washing tlw 
gravel in order to save the fine gold was experienced, the system of 
sluicing not being properly arranged as regards fall and other appliances 
necessary for obtaining the best results." -VVork was eventually closed 
after taking out upwards of ~H,OOO worth of gold. It is reported that 
the company spent $18,000 in exploiting this mine. 

The deposits disclosed in the tunnel were found to be, in descending 
order,--(I) Gravel and sand; (2) boulder-clay; (3) fine sand (quick­
sand); (4) gray silt and yellow gravel, about four feet thick; (5) 
rotten rock, three to four feet thick, in which most gold was found. 
The total thickness of the whole series of beds in Meule Creek valley 
is from 80 to 100 feet. In tunnelling along the rock-surface beneath 
these, the great difficulty was in keeping the openings free from water 
and quicksand. 

Mr. J. Obalski, Inspector of Mines for the Province of Quebec, who 
examined these mines as work was in progress, thus reports on themt:­
"The auriferous layer, which appears to be the old bed of des Meules 
Oreek, has been struck at a depth of 80 feet by a shaft which traverses 

*Annuf>! Report, Geol. Surv. Can., vol. III. (N.S.), 1887-88, p. 101 K. 

-rMines and Minerals of the Province of Quebec, 1889-90, p. 63. 
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the slates and connects with it by a small drift. The draining of the 
mine is effected by means of a tunnel of 500 feet, extending to the 
Mill stream. The strata passed through in sinking the shaft to reach 
the gold-bel1.ring gravel offered in this case much greater difficulty than 
.at other mines. They ftppear to have been the following :-

Feet. 

Vegetable soil. .... ................ . .... . . . 
Clay and boulders ...... , .. ................... 30 
Fine white sand, mixed with boulders.... . ...... 20 
Blue clay .. .................. ....... 10 to 15 
Hard gravel. . ........... , .. 10 to 12 
Fine quicksand and water, impossible to keep out 10 to 12 
Auriferous grayel . ......... . ............... . 
Slates (bed·rock) .......................... . 

"The width of this basin is about 100 feet, and the paying or wOl'k­
ablp pftrt 25 feet. The depth of gravel is very slight, the gold occurring 

. nearly always in the fissures of the bed-rock, the stratification of which 
runs in about the same direction as the auriferous deposit. The same 
basin has been traced for a distance of a mile by mefl.ns of three other 
shafts and the tunnel by which the mine is drained. 

Section of 
beds on Meule 
Creek. 

"The company [McArthur, Coupal & Co.J owns the mining rights Gold obtained 

on 5000 acre~, but has only worked with a few men for the last three o~!f:ule 
years, a pftrt of this time having been devoted to exploring and pre· 
paratory work. It has taken out 275 ounces of gold, worth $5,000, 
the largest nugget secured weighing a little over eight ounces and 
being valued at $153. On the occD,sion of my last visit, in September, 
1889, only four men were at work in the mine, and they estimated 
that the amount of the precious metal found represented an avera.ge 
of more than four ounces, or about $100 per 80 square feet. The same 
company has secured a large tract of land in the valley of the Gilbert, 
and there is room to hope that other important workings will be shortly 
undert'1.ken there." 

During 1896 and 1897, Mr. Coupal has been operating on a small Recen~ 
1 · h II f ;\,r'll R' . If b . . . . h M 1 operatIOns. sca e III t eva ey 0 Inl lver ltse a ove Its JunctlOn WIt eu e 

Creek, and I understand has met with gold in paying quantities there. 
No work except this has been going on for some years, and the shafts 
and tunnel on Meule Creek are now falling in. 
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Slate G1'eek or Ruisseau de l'Ardoise. 

Slate Oreek is a small stream flowing into the Ohaudiere on the north­

east side of the village of St. George. While Mr. A. A. Humphrey was 

Humsphrey carrying on gold mining in the Riviere du Loup valley between 1880 and 
and t.Onge 
Bros., 1883-86. 1883, the St. Onge Brothers prospected this stream meeting with favour-

Prof. Ohap­
man's report. 

Dr. Ells's ob­
servations. 

able indications. After operations were closed on the ])u Loup in the 

autumn of 1883, Mr. Humphrey joined the St .. Onge Brothers, entering 

into a partnership to carryon work along the valley of Slate Oreek. 

Several shafts were sunk to test the ground, and finally one was selected 

and put down to a depth of 165 feet. Nearly a year was spent in 
sinking it, owing to the large quantities of quicksand met with. A 

layer of auriferous gravel was found at the above depth, resting on the 

bed-rock. Mr. Humphrey left the company in 1886, as the mine was 

not proving remu nerati ve, and the St .. Onges, after attempting to carry 

on the work themselves, at last abandoned the property, evidently from 

lack of capital to continue operations. The mine was subsequently 

sold for debt. 

In June, 1886, Dr. E. J. Ohapman, of Toronto, examined and reported 

on the St. Onge gold mine on Slate Oreek for Mr. Wi:liam A. Allan, of 

Ottawa, Onto Although speaking encouragingly regarding it, he stated: 

"During my stay of three days at the mine, 11 oz., 21- oz., and 1 oz. 

(in all 4! ouncos) were taken out of three small portions of ground. 

It is not pretended, however, that the present yield is sufficient to cover 

the mining outlay. But it is assumed, and I think with good reason, 

that the drifts are at present in what is probably, if not necessarily, the 
poorest part of the mine." 

Dr. R. W. Ells, of this Survey, who visited Slate Oreek at the time 

Messrs. Humphrey and St. Onge were at work, thus repOl·ts on this 

mine* :-"By the kindness of Mr. A. A. Humphrey, Manager of the St. 

Onge Gold Mining 00., the following statement of strata passed through 

in the last shaft sunk on the old channel of Slate Oreek, is here pre­

sented :-

-. Annual Report, Geol. Surv. Can. vol. III (N.S.), 1886, pp. 49-50 J. 
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Boulder-clay, boulders, both native and foreign .... . .. . 
Sand . .............. . ......... . . . .... . ....... . 
Boulder-clay ............ . . . . .. .. . ...... . ........ . 
Stratified clay, without pebbles . .. .. ....... .... . ... . 
Quicksand, small pebbles and fine gold . . . .... .... . .. . 
Sand and gravel, containing gold in quantity, often C01\rse 

113 J 

Feet. 
40 
2~ 

20 
60 
40 

4 

166i 
It is evidflnt from the above table that these old channels had not 

only been excavated, but had been partly filled up, [1nd the streams 
di vel' ted to their present courses, long prior to the glacial [1ction by 
which the boulder-clay WitS distributed. It would [tIso appear from the 
lack of gold in the boulder-clay, and from its presence in the under­
lying and more ancient sa,nds and gravels, that the causes which were 
principally instrumental in tho form[ttion [tnd distribution of tho allu­
vial drift, over the greatel' portion of the Oambro-8ilurian area, were 
distinct from those which strewed t,he surface so thickly with granitic 
and othor bouldel's, and that they pl'eceded the latter by a vOl'y consi­
derable interval of time."* 

Since the St. Onge Brothers ceased opera.tions here in 1896, no fur­
ther explorations have been carried on at this place. 

In 1895, Messrs. Hardman and Macduff began a new search for the Opemtions : 
. h I f Sl 0 k S . f h b k f h 01 1.>y H al'dman anClent c . anne o' ate ree. tartmg rom t e an 0 t e 1au- &:. i.VIa.cdl1ff, , 

diere at St. George, they pushed boldly into the rising gr'ound to the J~95·96. 
east, in almoot a direct line towards the St. Onge shaft, about 8, mile 
distant. Great ditliculties were experienced in keeping the tunnel 
open owing to quicksands and wat!'>I'. These quicksands and the over-
lying boulder-clay would occasionally rush into the works and fill in 
the upper end of the tunnel in such a way that it would take several 
days to clear it out again. After going in some 800 or 900 feet, it 
was discovered that the tunnel was too far north of the present stream 
and possibly of its old pre-glaci[tl channel. vVork was suspended in 
the autumn of 1896. 

The sur.cession of deposits disclosed in this tunnel is here given in Section 

d d· d 1'1 " f h . . . h rlJ~closecl. escen mg or er. 1e sectlOn IS one 0 t e most mterestmg met WIt 
in the Obaudiere valley. 

<, There seems to be some doubt as to the correctness of some parts of the !1.bove sec­
tion. Sixty feet of stratified clay without pebbles, is a deposit di fferent from any other 
known to me in this region, l1nless in the mariue area of the St. Lawrence valley, and 
I am, therefore, inclined to think there !1.re other subdivisions included in this. The 
same remark applies to the bed of quicksand 40 feet thick. 

8 
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Fig. 5. 
Surface soil. 

Boulder-clay. 

Stratified bed. 

Boulder-clay. 

Stratified clay} tl . I . 
Stratified sand lese qUIte t 1111. 

Stratified gravel. 
Coarse slaty material. 

Rotten rock (yellow sand). 

Decaying slates. 

SECTION OF DEPOSITS IN HARmIAN'S TUNNEL, ST. GEORGE, 
BEAUCE 00., QUE. 

SCALE :-Approximately 10 feet to 1 inch. 

(1) Surface soil; (2) boulder-clay with an intercalated band of 
stratified clay, or stmtified boulder-clay; (3) stratified clay and sand 
(" pipe-clay and; quicksand"); (4) coarse, stratified, gravel and pebbles 
and a few boulders one or two feet in diameter-colours of gold occur 
in this gravel; (5) a local bed of coarse slaty material, with thin, broken 
quartz bands running through it. This is apparently decomposed slate, 
originally thrown down as talus at the foot of a slope or of a boss, 
although now very compact; (6) fine, yellow sand with ochreous stre<1ks 
through it, passing into rotten rock beneath, the strata being in the 
same position as in the solid rock; (7) non-glaciated slates, dipping 
south-east at a high angle. 

"Saprolite." The most remarkable member of the series is number (6), which is 

unlike any other bed met with in connection with the gold-bearing 
deposits of Beauce county. Material of this kind found in the gold 
fields of the Southern Appalachians, where it is quite abundant, has 
been named saprolite by Dr. G. F. Becker, of the United States Geo­
logical Survey. 0);- The occurrence of this rotten rock mantled by other 
pre-glacial Leds in the east bank of the Ohaudiere, in a position exposed 
to the full force of the Laurentide ice as it invaded the district and 

<:'Sixteenth Annual Report U. S. Geological Survey, 1894-95, p. 289. 
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moved from north-west to south-east, evidences t.he slight erosive action 
of the Pleistocene glaciers in some porti':ms of the "Eastern Town­
ships" of Quebec. 

The Bras, Poze?', Samson and Gosselin Streams. 

Gold was found in the alluviums of the Bras River at an eady date, Bras River. 

its occutTence there being noted in the Geology of Canada, 1863. It 
was traced along this stream for a distance of twelve miles from its 
mouth. Below the fall, which is about three miles from the mouth, a 
good deal of prospecting and washing has been done; but no regular 
systematic exploitation has yet been attempted. 

In the valley of the Pozer River. some exploratory work by Mr. Pozer River. 

Humphrey led to the discovery of an old channel. A shaft about 
40 feet deep was sunk near the line between the first and second 
concessions, passing through, in descending order :-stratified gravel, 
boulder-clay and yellow gravel. Whether the latter proved auriferous 
or not I could not learn. The bottom was not reached, as water came 
into the shaft so rapidly that the work had to be abandoned. Nothing 
seems to have been done there since, although gold has been panned 
from the gravel of the river-bed in several places. 

The Samson, a branch of the Chaudiere, entering it about 20 miles Samson 

east of Lake Megantic, has been prospected for gold, and is reported S~ream. 
to have given promising indications. Actual mining had not been 
undertaken there, however, at the time of my examination of the 
region. 

The Gosselin Stream in St. Victor de Tring, was explored many Gosselin 

years ago. Mr. Kennedy sunk a shaft 60 feet deep, and reached the Stream. 

ancient channel, but the results of .this work were not ascertained· 
Gold was found in the gravels and sands of a number of the branches 
of the Bras River, in the Township of Tring, but beyond prospecting 
these nothing has been attempted. 

Main Chaudiere Valley. 

Although it is generally held that the valley of the Ohaudiere River Main Chan­
itself must be, in some parts at least, rich in gold, yet alluvial mining has diere va.lley. 

been attempted only in a few of the shallower portions of its bed, namely, 
at the Devils Rapids, near St. Franqois, and at the Big and Little 
Falls, three miles above the mouth of the Du Loup. At t.he former 
place, where the river is confined to a narrow, rocky channel, a con-

8! 
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siderable amount of gold has been found from time to time in gravels 
and in crevices of the rocks beneath. Mr. Michel, in the report 
already referred to·x- thus speaks of the OGcurrence of gold here,­
" Alluvial gold has been profit,ably sought for in the Ohaudiere River 
itself, at its junction with several rapid tributary streams. But it is 
at the place called the Devils Rapids, whel'e the Ohaudiere makes a 
sharp turn and runs west-south-west, that gold has been most 
abundantly f('md in the cavities, fissures and cracks of the chty·slates 
which often form the bed, both of this rivel' and it" tributaries, and 
are here seen running in the direction just mentioned, forming par­
allel ridges which are uncovered in low water; at which times the 
country people are enabled to break up and search these slaty rocks to 
the depth of severaL feet. The fissures of the rocks are filled with 
a clayey gravel in which the gold is met with, and I have seen the 
metal to the value of several dollars extracted from between the layers 
of the slate. In one of these bands of sID,te, which the country people 
cn,ll veins, the gold is tarnished by a black earthy coating of oxyd of 
manganese. This deposit of alluvi,,J gold occupies a distance of about 
a mile of the river's bed, and is situated below the gold-bearing quartz 
vein, which you (Sir W. E. Logan) have described in your Report for 
1853-56, page 370, and which is known in the locality as the O'Farrell 
vein; it has now been broken away down to the level of the slates. I 
was assured that the alluvial gold is found in greater abundance and 
in larger pieces in its vicinity. 

"I observed at the Devils Rapids an excavation on the right bank 
and about twenty feet distant from and below the Kennebec road. 
Here, on lot 53 of range 1, north-east, a gallery was opened, having 
tho slate-rock for its flool', and continued for about 200 feet in a hard 
alluvial conglomerate cemented by clay. According 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 
Ohaudiere at low water, and I do not doubt that companies willing to 
iUCUl' the necessary expenses, might work with profit, certain portions 
of this ri vel' between the rapids just named and its junction with the 
Du Loup." 

At the Ohaudiere Falls, already mentioned, gold has been washed 
from the grB,vel and sand, in the river-bed in considerable quantity 
from time to time. The conditions of its occurrence there are not 
unlike those met with at the Devils Rapids, the river flowing over 

""Report of Progress, Gco!. Surv. Can., 1863-66. pp. 54-55. 
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ledges and rocky beds, in the crevices of which the most gold is to be 
found. On the west bank of the river a great accumulation of yellow 
gmvel oc,curs overlain by boulder-clay. A section of the beds here, 
from the surface downwards, is as follows :- (1) stratified gravel and 
loam j (2) boulder-clay; (3) the yellow stratified gravel referred to, 
containing numerous boulders of local rocks j (4) rock_ The height of 
the bank is about 120 feet, and the thickness of the pre-glacial gravel 
from 40 to 50 feet. The latter was washed for gold, and found to be 
feebly auriferous. This gravel extends along the bank here for a 
quarter of a mile or more, lying upon a rocky floor about 50 feet above 
the level of the river. 

In the deep-lying portions of the Chaudiere valley, although SODle Little lmown 

attempts have been made to find the auriferous beds by shafts, very d~l~~ir~.IYing 
little is yet known concerning them_ It appears, however, that the 
ancient channel has enffered deformation in pre-glacial and also in 
post-glacial times, for, while the rock surface at the Devils Rapids is 
exposed in the channel and there is no evidence of an older or deeper 
course for the river on either side, yet above t.lle rapids, the 
ancient valley, as it now stands, is considerably below that level. 
Indeed, it would seem that the river-bed at these rapids must have 
sustained a transverse local uplift, with perhaps a correlative sub-
sidence of a belt of country crossing the Chaudiere valley between 
that point and the mouth of the Du Loup_ The ascent of the river 
from these rapids to the last-mentioned point, is from 45 to 50 feet 
(aneroid), and shafts have been sunk in three places in that distance 
as described below :-

On the east side of the Chaudiere River, on a fiat just above the Shahs sunk 

Devils Rapids, a shaft was put down under Mr. Lockwood's direction. t':~if:n 
The following series of deposits was passed through :- RD·aPLids & 

1I oup. 
Feet. 

1. Surface soil mixed with sand and heavy river gravel, about 15 
2. River sand and gravel, finer than above, about... .. .... . ... 4 
3. Blue clay, with a few boulders of no great size (probably 

bOl1lder-clay) about ... . . _. . ...................... 30 
4. Clay and sand with small stones, about.,.. . .. _ ... _ . . . . . .. 21 

70 

Water coming in rapidly, the shaft had to be abandoned. Neither 
yellow gravel nor bed-rock was reached, nor was any gold obtained_ 

Another shaft was sunk by Yl r. Lockwood's men on the east bank 
of the Chaudiere and near the DlOU th of Gil bert Ri ver, disclosing the 
following beds in descending order :-(1) "Loose heavy gravel, about 
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10 feet; (2) blue clay, (possibly boulder-clay, thickness not given); (3) 
close (compact) hard clay, a few feet (apparently' pipe-clay') ; (4) 
clay, mixed with sand and fine gravel." At a depth of about 60 feet 
water came in so rapidly that the miners had to abandon the shaft. 
The bed-rock was not reached here either. 

On the west side of the Chaudiere, opposite Jersey Mills, a shaft 
77} feet deep was sunk in n terrace, the level of which is 18 or 19 feet 
above that of the river at the nearest point. The bottom of the 
boulder-clay was not reached in the shaft. Evidently an old pre­
glacial channel of the Chaudiere exists here, whether occupied by the 
auriferous Tertiary gravels or not, remains to be dlltermined. 

The above sections correspond roughly with those observed by me 
in other parts of the Chaudiere valley, and show also tll'~ great depth 
of the ancient channel of the river in this part of its course compar0d 
with the present one. But the facts, while showing the depression or 
sag here, do not throw any light on the question as to the existence 
of gold in the river bottom. Mr. Lockwood informs me that, so far as 
he is aware, nothing is known as to the auriferous character of the>le 
deep-seated beds. The opinion prevails, nevertheless, that the deep-lying 
portion of the Chaudiere valley between the Devils Rapids and Big 
Falls, must have been the receptacle for a large amount of gold, carried 
into it by the Gilbert, Famine, and Du Loup rivers from the east, also 
by the Pozer and other smaller streams from the west, but this has yet 
to be proved by boring or some other means. If auriferous gravels exist 
there, the fact that they lie wholly below the level of the rock-barrier 
at the Devils Rapids, renders the exploration of tliose in the old )'iver 
bed in this part of its course one of very great difficulty, and only depo­
sits of considerable richness would be likely to prove remunerative. 

In proof that the barrier at the Devils Rapids is merely a local one, 
and the result of a transverse uplift in this part of the valley of the 
Chaudiere, it may be stated that at St. Francois village, below these ra­
pids on the west bank, a shaft was sunk some years ago to a depth of 
60 feet, or about 50 feet below the level of the river at the nearest 
point. Mr. Phillipe Angers, notary, of St. Frangois, informed me that 
be obtained the facts in regard to this shaft at the time it was sunk, and 
that the bed-rock was not reached nor any gold discovered. The rock 
in situ is exposed on the east side of the Ohaudiere a short distance fur­
ther down, and the pre-glacial valley of the river appears to be close to 
the foot of the bank or hillside on the west for two or th)'ee miles 
immediately below the Devils Rapids. 
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lVIr. L. Blanchet, of the Registry Office, St. Frangois, had a shaft 
Sunk just at the foot of the rapids, on the westside of the river, reach­
ing a depth of twenty feet or more without finding bed-rock. "Vater 
coming in very fast the work had to be stopped. Oxidized gravels 
were strllck, but no gold. 

The facts go to show that the pre-glacial valley of the OhaudieJ'e' 
immediately below the Devils Rapids, is also very deep. 

Gold has not been found in the alluviums of the Ohaudiere valley Occurrence of 

below Bisson, two or three miles north of Beauce Junction j but it go bId gBeneml 
fI, ove eauce 

occurs everywhere above that, very nearly to the source of the river, Junction. 

and also in the valleys of the trihutaries. The pay-gravels are, how-
ever, so far as known, embraced within a limited area, not more 
than eighteen miles long by five or six miles wide, and, indeed, illay be 
comprised within even a still smaller space. Of the totnJ gold pro-
ducLion of the Ohaudiere or Beauce district, amounting to two million 
dollars or more, a million and a quarter, or perhaps a million and a half, 
have been taken from the alluviums of the Gilbert River valley alone. 
Although the district as a whole, cannot be compared with other well-
known gold producing regions, its accessibility, and the reduced 
expense with which gold mining can be prosecuted, are considerations 
altogether in its favour. It is not supposed that the alluvial deposits 
are exhausted, though so much has been extracted during the last fifty 
years. Even in the Gilbert valley there must be many partings and 
walls between the old workings, still intact, that are as rich as those 
portions wrought in fOt'mer years. The Gilbert Beauce Mining Oom-
pany of St. Fl'an<~ois, recently organized, operating in the ancient allu-
viums of that valley, proposes to test these and has already done so 
with some success. 

Reviewing the facts III regard to the occurrence of gold in the Post-glacial 

valleys of the Ohaudiere and its tributaries, it would seem that there adnd p~et-glacia epost s. 
are two kinds of auriferous gravels there-the post-glacial, feebly 
auriferous, as a rule j and the pre-glacial, usually oxidized and contain-
ing most gold, especially in the bottom. These are found throughout 
in the river-beds of the auriferous area. 

The post-glacial gravels and sands containing fine gold in small quan- Sedentary and 

tities, overlying the boulder-clay, wherever found here, whether in ter- alssort~d 
( eposlts. 

races or alluvial :flats, are mainly such as have been assorted and re-a8-
sorted from the pre-glacial, yellow, auriferous gravels of the [·iver-valleys. 
The latter, as has been shown, are of Tertiary age 01' older, and consist of 
two kinds, sedentary or residuary beds, or rotten rock- in situ, that is, 
decayed rock-materials which have not been removed from their original 
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situation; and modified, worn, assorted and re-assorted materials, often 
overlying the sedentary beds, which have been removed from their 
original situation by atmospheric agencies, rivers, etc., and in the 
course of transportation have had the materials worn and rounded. 
These are usually coarse and oxidized in the bottom, and finer towards 
the summit, changing into clay- and sand-beds. These modified deposits 
are, of course, stratified, in this showing their mode of origin, and 
the valleys of south-easterll Quebec appear to have been occupied to 
a greater or less depth with them at the close of the Tel·tiar)' period. 
The glacial period then ensued, when the boulder-clay was thrown down, 
often in thick beds, and mantling all the sands, clays and gravels 
described . At the close of the ice-age, when the glaciers retreated, the 
rivers began to clear out their ancient channels,-a process which is 
still going on, few, if any of them, having yet reacbed the base-level of 
erosion. In those portions of river-valleys where erosion has extended 
to the old auriferous beds beneath the boulder-clay, these have been 
attacked, and the materials have been transported further down the 
valleys either in terraces, or fiats, or in the river-bottoms. In some 
portions of the valleys these deposits have been again eroded and have 
undergone a further reassortment. Thus has the gold now found along 
the present river-courses been distributed, the coarser in the bottom, 
the finer in the banks and terraces. 

Gold nt inter· It has been observed that where the latest channels intersect the 
section of river . . d . 
channels. ancIent ones. these transpol'tmg an concentratmg processes have had 

the greatest effect, and that just below these intersections the most gold 
occurs in tlte river-bottoms. It appears further that the same mode 
of distribution and concentration prevailed in pre-glacial ages, the 
greatest quantities of gold having been found, according to Mr. VV. P. 
Lockwood and others, at and immediately below certain shoals or bars 
in the ancient valley of Gilbert River. 

Dr. A. R. C. Selwyn writes in regard to these gold bearing gravels :* 
"The chief reason why the rich spots where it [alluvial gold] has 
hitherto been worked are so limited in extent is that they represent 
the places where the old channel 01' river-bed has been intersected by 
the existing one, and cut into down to the bed-rock, re-distributing its 
contents along the present river-course, and thus enriching, for a 
limited distance, the recent alluvions." 

Orig in of. the Of the origin of the gold in the Chaudiere district very little is known, 
gold. as none of the alluvial gold has yet been traced to its source, and no 

gold-bearing quartz veins with more than a trace of the precious metal 
have been discovered . Even in the richest gold producing distl'ict-

<l R eport of Progress. Geol. SUl'v. Can., 1870-71. p. 276. 
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the Gilbert River--a,]though it is genemlly held that the gold there is 
entirely local, the precise locality or source whence it came has not 
hitherto revealed itself. Dr. Selwyn says, in the report already 
quoted: "The worn and comparatively heavy character of much of the 
gold which has hithel' to been procured from the sballow washings in 
the Chaudiere district, does not, I think, indicate that it has been 
derived from distant sources, so much as that it has been subjected to 
repeated ancllong continued abrasion in the drifts." These remarks 
are applicable to every part of the Chaudiere district in which alluvial 
gold occurs in workable quantities. But, of course, this view can only 
be regarded as proviRional, until gold has actui1lly been found in the 
rocks in proximity to these alluviums in such quantity as will show 
that both they and the gold have been derived from the same source. 

Little Ditton Rive?'. 

The alluvial gold llJine~ of Ditton are situated on the Little Ditton, a Little Ditton 

branch of Ditton River, which is the west branch of Salmon River, an R,,·er. 

upper tributary of the St. Francis. The principal mines here are the 
Pope mines, called after the late Hon. J. H. Pope, and are located on 
lots 39 and 40, range 9, Ditton township. Mr. Pope carried on min- Operations 

ing here for mall)' years, and is reported to have exkacted from the P~I;;~,;;i'H. 
gravels of this stream, just above the bridge on the Chartierville road, others. 

seventy-five thousand dollal's worth of gold. Here, as in the Chaudiel'e 
al'ea, the gold occurs in the lower part of coarse oxidized gravels, and 
in decayed rock, principally slates, beneath. The bed of the stream 
and the terraces and flats for the space of half a mile, were wrought by 
IVIr. Pope, who sometimes employed ftomten to :fifteen men. A few 
large nuggets and a good deal of coarse gold were found. About tbe 
year 1884 or 1885 however, :Mr. Pope ceased operations, but desultory 
mining has been carried on at intervals since. The mines were sold to 
the Ditton Gold Mining Company (Limited), of Toronto, in 1891, which 
began work a short distance above the bridge, on the ground from which 
Ron. J. H. Pope had obtained such quantities of gold. Not meeting 
with success, this company soon abandoned the property. This pro-
perty, consisting of a large tract of timber lands as well as the mining 
rights, formed part of the estate of Mr. Pope, and is now in possession 
of one of his heirs, Mrs. W. B. Ives, of Sherbrooke, Quebec. 

Mr. Obalski, Inspector of iliines for Quebec, thus reports concerning Report by 

wOl'k carried on at the Ditton Mines :-" In Septembel', 1889, thl'ee Mr.Obalski, 
. f' b . d' . I I' 1889. partJes 0 mIllers, num ermg ten men, were 199mg on sma I calms, 

and on one of these I saw $30 worth of the precious metal, including 
8. piece worth $15, collected in a single day. 
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Each pall washed on this stream, as well as on the Ditton and 
Salmon rivers shows gold, and I was assured that the metal had also 
been found on several of their tributaries, among others on lots 5 and 6 
of the VlIIth range of Ditton, and 4 and 5 of the IVth range of Ohes­
ham (Salmon River) where some small workings have been begun." Mr. 
Pope, during his life-time, and also the present owners of the mines, 
usually gave a few parties liberty to work on theil' own Il.ccount in 
different parts of the valley, without exacting any royalty or rent from 
them, such wol'ir, however, being mostly in the nature of prospecting. 

" On account of the slight depth of the alluviums covering the pay­
gravel, these works are easily executed, open pits or cuttings being 
sufficient, and shafts being rarely needed."·Y.· 

In reference to the Ditton gold mines, Dr. Ells thus reports:­
"That attention has not been directed to (,his locality is in a. 

large measure due to the fact that what is regarded as the most 
promising field for work, is entirely in private hands, and no royalty 
being in consequence paid to the Government, no official returns are 
available as to the amount of the precious metal obtained. Alluvial 
gold has, however, been found there and worked for mallY years. The 
place where operations have been more particularly carried on is on the 
Little Ditton stream, on lots 23 and 24, range IX., Ditton. Nuggets 
ranging in value from $50 to $ 150 are reported as having been found. 
Though a considerable amoun t of work has been done on this stream 
and a large quantity of gold obtained, no scientific mining has been 
attempted. The ground being generally low, the facilities for getting 
rid of the tailings are very poor, and in many of the trials the bed-rock 
does not appear to be reached. From the specimens already obtained, 
and the generally favourable results of the work already done under 
unfavourable circumstances and with ordinary appliances, it is evident 
that much rich ground must exist in this vicinity." t 

The writer made an examination of the Little Ditton valley and the· 
upper portion of the Ditton River itself in 1895, and again in 1896. 
Specimens of quartz were collected at several points, especially from a 
shaft sunk in a quartz vein from two to three miles above the bridge 
on the Chartier ville road. Tlwse were assayed for gold in the laboratory 
of the Geological Survey, but with negative results. Sluicing was 
carried on during both seasons for a short time. In 1896, two men from 
Scotstown, Messrs. McOritchie and McKay, were at work about a 
quarter of a mile above the bridge referred to, at the time of my visit. 
Here they washed the gravel for SOlDe weeks and obtained gold. One 

"Mines and Minerals of the Province of Quebec, 1889-90, p. 64. 
'r Annual Report, Geol. Surv. Can. , vol. II. (N.S.), 1886, p 56 J . . 
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nugget, weighing an ounce, was found at the bottom of the gravel 
close to the bed-rock. The chief auriferous deposits occupy this 
position and are partly residual'y and partly stratified. They are rusty Section. 

and oxidized, as is also the upper portion of the rock beneath. These 
are all evidently pl'e-glacial, although the boulder-clay is rarely seen in 
contact with them in the Little Ditton valley. Overlying them are 
alternating gravel and sand beds, as shown by the following section 
exposed on the north side of the river about a qU11.rter of a mile above 
the Ohartiel'ville bridge 

1. Loam 01' river wash from 2 to 4 feet thick. 
2. Gray gravel, packed full of pebbles well rounded, from 6 inches 

in diameter downward j thickness about 1 foot. 
3. Sandy gravel with two layers of pebbles, the same size as in No. 

2, the whole very dark or black from the presence of iron or manga_ 
nese, thickness from 2 to 3 feet. 

I!. Gravel, rusty, oxidized, packed with boulders of all sizes up to 2 
and 3 feet in diameter, from 2~ to 3 feet thiclL 

5. Clayey gravel and sand with a few boulders from 6 inches to a 
foot in diameter, rusty in places j thickness from 1 to 1~· feet. 

6. Ooarse gravel, ochreom;, with round boulders from 6 to 9 inches 
in diameter in the upper part, but angular and embedded in material 
resembling rotten rock in the lower part. This rests on jagged, broken 
rotten slates, non-glaciated. The gold is found in the lower portion of 
No.6, and on the rock-surfaces, as well as in the clefts beneath. 

Fig. 6. 

Loam or river-wash. 

Gray gravel. 

Sand y gravel. 

Rusty gravel with boulders. 

Clayey gravel and sand. 

Gravel (auriferons). 

Rotten rock (auriferons). 

Slates, etc. 

SECTION IN LITTLE DITTON RIVER VALLEY. 

SCALE :-8 feet to 1 inch. 
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All the ma.terials except the lower part of No. 6 are stratified. 

The thickness of the several members of the series differs going 
up stream, some of them being absent in another pit immedif),tely above 
the one in which the section was measured. 

The absence of boulder-clay in the bottom of IJittle Ditton valley 
leads to the presumption that all the beds are of post-glacial origin ex­
cept the inferior member of No.6, which contains angular pebbles and 
stones and seems to be rotten rock resting on decayed and decaying 
rock-surfaces. 

The rich deposit of auriferous gravel at the Pope mine, occurs just 
where the old pre-glacial channel is traversed by that of the present 
river; but the source of the gold in this part of the Ditton valley has 
not yet been traced. Has it been brought down stream from the 
pre-Cambrian at the International boundllxy five or six miles distant 1 
Against this view there is the fact that a number of large nnggets,­
one valued at $138-have been found at or near the POpEl mine, 
which could hardly have been transported that distance by the river. 
If we suppose, on the contra.ry, that the gold is derived from the Cam­
brian rocks, the fact has to be borne in mind, that a number of speci­
mens of quartz from veins in the part of the river yielding auriferous 
alluviums, failed, on assay in the laboratory of the Survey, to yield 
any traces of the precious metal. 

The deposits occupying the valley of the Little Ditton appear to be 
all fluviatile, except the rotten ro(;k in the bottom, and are due mainly 
to the erosion of the boulder-clay and other materials which occupied 
it at the close of the glacial period. Although the boulder-clay has 
been thus eroded in the river-channel it is still to be found on the 
slopes on either side of the somewhat dElep valley. On the north it 
seems to cap deposits of the yel;ow stratified gravels. 

The gold-bearing alluviums extend along Little Ditton valley from 
its confluence with the main Ditton up to its source near the Inter­
national boundary in the vicinity of Prospect Hill, an intrusive 
mass of diorite. 

FUl'thel'occIIl'- Alluvial gold has also been reported from two branch streams of the 
rences of g·old. SIR' fl' h d ff B' M . 1\,,- • I h a mon Iver owmg sout war 0 Ig 1 egan tIC ~uountalll. t as 

likewise been stated that it occurs in the valley of Spider River which 
flows nOl,t,h-westward from the International boundary through a granite 
district into Spider Lake. 

Stratified de- Th d' . d . d b h b h f D' R' . posits in e Istt'lCt rame y t e upper ranc es 0 ltton lver, IS 
uppe~' valleys occupied by thick deposits of boulder-clay overlain b" stratified 
of Ditton and J 

Little Ditton. 
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sediments. Sp,dentary beds of decayed rock-material lie beneath, but 
whether in continuous or detached sheets has not been ascertained. 
A wide undulating plain 1800 or I8bO feet in height above the sea, 
extending along the foot-hills and abutting against them, exists here. 
The sedimentary deposits of this plain appear as if they had beeu laid 
down in a lake or in the sea. No barrier exists at present to 
the north capable of holding in a body of water at this elevation. The 
uppel' portion of the valleys of both the Ditton and Little Ditton rivers 
are buried in these deep sediments as fat' up as the foot-hills. No Tvlrlte"ials 

L . b II . h' h' d" I fi . I local. aurentlan ou (ers were met Wit In t IS IstrICt, t 1e super cia 
ma.terials being mainly such as have accumulated in this particulal' 
locality from the decay of the underlying rocks, together with that 
tl'ansported nOl,thward fl'om the mountains along the International 
boundary, which are here 21500 to 3000 feet high or more. The Mode of ac-

question arises therefore has the Q'old found here accumulated in the cnll1Ulat\oll 
, , b of deposlt 

alluviums during the decay of the rocks and undergone transportation here. 

north-westward as the sediments were transported and deposited ~ 
Different relative local levels have existed and these may have effected a 
greater erosion of t,he beds in Tertia,ry and Post-tertiary times, and 
brought~Lbout such a reduction of: the surface of the region and especially 
of t.he ancient barrier or barriers which held in lakes, if any ever existed, 
as to ha ve obliterated them. By these changes what~wer gold was in the 
rocks, and in the decayed materials which gathered on the surface, 
would gradually find its way into the river-valleys. But whatever 
changes occurred, the fact remains that we have here a remar'kable 
accumulation of sediments along the foot-hills and in the old river-beds 
in the hottom of which gold occurs. The sediments when cut into and 
transported greater 01' less distances by the post-glacial rivers, have thus 
left, by concentration, considerable quantities of gold in the shallow 
portions of the beds of the several branches of the Salmon and other 
rivers in this part of the" Eastern Townships." 

Dudswell District. 

The Dudswell district is one which has only recently come into Dudswell 

prominence as regards gold mining. This district occupies the south- district. 

eastern and eastern slopes of that portion of the Stoke Mountain range 
lying between Dudswell Lake and Stoketon, or Ascot Corners. All 
the streams flowing down from this mountain (w hich is locally known as 
Dudswell Mountain), south-eastward, southward and south-westward, 
have been found to contain alluvial gold. These streams have local 
names which do not appeal' on the Geological Survey maps. The 
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earliest work in this district was that begun by Messrs. Rodrigue and 

Mathieu on the Hall Stream, lot 11, range VI., Dudswell, in 1891-92. 
Two shafts from forty to fifty feet deep were sunk to bed-rock. 
These were not, it appears, put down in the deepest part of the old 
channel, and consequently when drifting was attflmpted great difficul­
ties were experienced in keeping the works free from water. Although 
gold had been found in the stream-bed for some years, yet ·the gravels 
in the bottom of the shafts did not yield any satisfactory returns, and 
finally after spending a large amount of money and labour here the 
works were closed. It is said one nugget worth $90 was found in the 
gravels of this stream in 1893. Messrs. Rodrigue and Mathieu after­
wards prospected other streams flowing off Dudswell Mountain, finding 
gold on almoRt everyone of them. But as Kingsley Brook seemed to 
afford the best results, they continued operations there for some years. 

In 1895, on the occasion of my first visit to Kingsley Brook, I found 
these gentlemen at work with four or five men, and so far as could be 
learned they. were meeting with fair success. Two nuggets worth about 
$90 had been found a short time previous. Gold had been found in 
several places along the stream-bed. Respecting operations here, Mr. 
Obalski thus reports :-·*"Gold has also been found on the upper portion 
of the stream. Some prospp.cts were also made on the neigh bouring 
streams, especially Harrison Brook. The valleys of the streams run­
ning down from Stoke Mountains are rather narrow and shut in. It 
has not been proved that the auriferous alluvial area is extensive, but 
there is an important fact to be noted, and that is that several pieces of 
quartz weighing one or two pounds, containing gold visible to the eye, 
have been found in the streams. .. These pieces are generally yel­
lowish in colour. Three years ago, on the Hall Brook, a large block of 
stone very little rolled was found, containing many visible specks of 
gold. This rock was a kind of quartz conglomerate with average 
grain, crossed by narrow strips of quartz." 

\Vork 
1895. 

since No work has been going on at Hall Stream since 1895. In the 
four streams west of this, however, namely, Rowe, Kingsley, Maynard 
or Harrison, and Big Hollow, more or less alluvial mining has been in 
progress every summer, though with varied and uncertain results. On 
Kingsley Brook a good deal of work has been done, first by sluicing in 
the ordinary way, and latterly by hydraulic washing. Several thousand 
dollars worth of gold must have been obtained, though the exact 
amount cannot be ascertained. Messrs. Rodrigue, Mathieu, Coupal, 
Hayemal, Sotel'o and others operated on lot 3, range IV., Dudswell, 

*Report of the Commissioner of Crown Lands, Quebec. 1895, p. 55. 
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until 1896, while Messrs. Osgood and Hall wrought on lot 4 of the 
same range. Several good spots were found, though the gold was 
somewhat irregularly distributed. 

In the valley of Kingsley Brook the deposits, glacial and pre-glacial, Deposits in 
h d . ·1 d d· d I f Kingsley seem to ave un ergone Sllll! ar enu atlOn an assortment to t lose 0 Brook. 

Little Ditton River. Hero, however, they seldom exceed a thickness 
of thl·ee or four feet. A section of the beds in descending order is as 
follows: (1.) One to three feet of mould or alluvial wash, becoming 
coarser in the bottom; (2.) gravel, browJl and ochreous, with angular 
or slightly worn pebbles, and a few boulders, some of which are from 
five to ten feet in diameter. These stand up above the surface and 
-are glaciated. The materials of the gravels seem to be local, or trans-
ported only short distances by the stream, and are auriferous; thick 
ness, one to two feet. (3.) Compact, ochreous gravel, generally in 
thin detached masses ; the materials as in number (2), but so hard and 
compact that a pick is required to remove them. This is probably the 
equivalent of the yellow gravels of other river-valleys,-the remnants 
which have escaped denudation. They contain gold; thickness from 
three inches to two feet. (4.) Gray schistose rock, slaty in places, non­
glaciated. In the crevices of this, and below reefs and ledges, or in 
the lee of the large boulders, most gold is found in the gravels. 

In Maynard (Harrison) Brook the succession of the deposits and Maynatod 
mode of occurrence of the gold are very much the same as in Kingsley Brook. 

Brook, except that the beds are rather deeper, and the valley wider. 
Great quantities of black sand were noted bere. The amount of gold 
taken out of this stream was not nearly as great as that obtained in 
Kingsley Brook. 

Early in 1896, a company called the Rodrigue Mining Company was Rod~oig l1e 

formed to operate the gold mines of Kingsley and adjacent brooks, ~~b6~ng Co., 
and Mr. H. C. Donnell, of Boston, Masso, appointed manager. Having 
secured the mining rights of this stream, a dam was constructed near 
its source, and an 80 horse-power boiler and hydraulic pump were put 
in, principally to work the gl'avelso Mr. Donnell started on lot 3, 
range IV. first, extending his operations up the valley of Kingsley Brook. 
On the occasion of my visit, in the summer of 1896, he informed me 
that he was finding gold in paying quantities. Eight or ten men were 
then employed. Though sluicing the gravels from the lower part of 
the valley upwards, his ultimate object, he stated, was to discover the 
.auriferous quartz or matrix, which he hoped to do as he uncovered the 
rock-surface in the progress of his work. The boiler was large enough 



Opera.tions 
in 1897. 

Rowe Brook. 

Big Hollow 
Brook. 

Deposits of 
Dudswell 
chiefly post· 
glacial 

128 J SOUTH·EASTERN QUEBEC. 

to furnish power to drive a 50 or 60·stamp mill, and could be utilized 
for that purpose when gold was discovered in the rock. Later it was 
found that the upper two or three feet of the schists and slates in 
the bottom of Kingsley Brook valley being decayed, and full of joints 
and crevices, contained quite an appreciable amount of gold. :.\,1r. 
Donnell set about mining these, and Rank his sluice boxes into the 
decayed rock some depth. The discovery of alluvial gold in these rock­
fissures and openings implied, he claimed, an amount of work with 
profitable results which the gravels alone could not afford. 

In the summer of 1897, the Hodrigue jI,'lining Company was still 
carrying on operations, but did not seem to be meeting with the success 
that was anticipated, The occurrence of the gold was found to be 
irregular j water became scarce in the midsummer months, and the 
large boulders met with in the valley were found to be a serious 
hindrance to hydraulic work. Attempts were made to obviate these 
difficulties, first by raising the dam, and second by blasting or removing 
the boulders by derricks. In the autumn of th~Lt year the Rodrigue 
Mining Company sold out to another Boston company. 

On Rowe Brook, from one to two miles north-east of Kingsley Brook, 
lot 8, range I\T., Dudswell, alluvial gold mining was prosecuted during 
the season of 1896 by M.essrs. Hayemal and Sotel'o for some months, 
who reported gold in paying quantities obtained by sluicing. A 
clean·up witnessed while visiting this stream seemed to prove this 
statement, about $3.00 worth of gold being obtained as the result of 
three-fourths of a day's work by one ' man. The gold was coarse and 
un worn. This stream is larger than Kingsley Brook, but the gradient 
of the valley is not so steep. The depth of the superficial depositS 
seems to be about 801' 10 feet. 

During the summer of 1897, some prospecting was done in the valley 
of Big Hollow Brook, which lies to the south-west of M.aynard, 
(Harrison) Brook, but the particulars were not ascertained. 

The deposits in the valleys of all the streams flowing off Dudswell, 
or Stoke Mountain seem to be closely similar to each other and 
to have the same origin, that is, they are mainly post-glacial. 
Boulder-clay was observed only on the slopes of the valleys, and the 
only material met with which may be pre·glacial is a dark rusty gravel, 
forming a hard-pan, in detached masses, lying immediately on the sur­
face of the decayed rock and containing a little gold. This material, 
seen in several places in the bottom of Kingsley Brook, is often so 
compact that a pick is required to remove it. It varies in thickness 
from three inches to a foot or two. 
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All the oth6r materials occupying the valleys of these streams are 
assorted and fluviatile, and contain boulders of various dimensions, 
foreign to the locality, some from five to ten feet in diameter. Gravels 
predominate, but occasionally clay and sand occur. It is in the bot­
tom of these that the most gold is found. 

Alluvial gold mining seems capable of being prosecuted at less ex- Gold easily 

pense at Dudswell than in the Ohaudiere district, as the beds are worked. 

shallow and contain neither boulder-clay nor quicksands, except in the 
flats and terraces, where the streams escape from the mountains. But 
the gold-bearing area here is limited, and the precious metal is irregu-
larly distl'ibuted in the gravels. The probability is, therefore, that 
unless gold in workable quantities is found in the matrix, mining 
will soon become unprofitable. 

Lambton. 

Gold was found in thA towllship of .Lambton many years ago, but Lambton. 

only in small quantities. Mr. Michel visited this locality during his Michel's. 

examination of the gold-fields of south-eastern Quebec, 1863-66, and observatIOns. 

repOt·ted on it thus :-" I made an examination of lots 1, 2 and 3 in 
ranges A and B of Lambton. Particular regard was had to a stream 
which traverses lot 1 of range A, running northwards, for the reason 
that some ten or twelve years ago explorations were made, resulting 
in the discovery of considerable quantities of gold. At the commence-
ment of my examinations, I found in the bed of the stream, in a place 
which had not been worked, and almost at the surface, a small mass 
of gold, differing entirely 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 large amount of the materials extracted, gave no more 
gold like that first found, but only a few rare and fine particles. 

"The exceptional fact 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 I have examined in this township. 
Although richer than those of the Magog River, I am persuaded that 
they cannot be wrought with profit. I found, nevertheless, an 
appreciable quantity of fine and scaly gold in the gravel from a large 
number of excavations on the lots already mentioned. 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 I did not think it worth while to carry 
the excavation to its base. I was infOt'med that pits thirty feet deep 

9 
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had been sunk here without finding the bottom of the clay. In one 
case, however, in the vicinity of Lake St. Francis, on lot 3 of rctnge A, 
I sank to the clay-slate bed-rock without finding a trace of gold even 

. in its crevices." .... 

"A water-course which I may designate as the Lambton River, rises 
from a marsh to the south-east of the village, crosses the road from 
Sherbl'ooke to Vaudreuil at about a mile from the church, passing 
through lots 13, 12, 11, 10, 9, 8 and 7 of range A, and lot 11 of range 
III., before falling into Lake St. Francis. Having learned while at 
Lambton that gold had been found at several places, and in appreci­
able quantities in this stream, I determined to examine it. Two ex­
cavations were therefore made on lot 8 of range A, of Lambton, about 
one hundred and fifty feet apart, and in the bed of the stream, and con­
tinued, the one into the left and the other int,o the right bank. I here 
found gold disseminated throughout a layer of gravel resting upon a 
decomposing slate, which was so tender as to be readily removed with 
the shovel to a depth of from one to two feet. The gold seemed to me 
to be more 11bundant on eithe!' side than in the bed of the stream, and 
its quantity was such that the gravel might be wrought with profit if 
the auriferous area were more extended. The superior limit appeared 
however, to be lot 9, which like lot 8 was traversed by veins of quartz; 
explorations on lots ] 0, 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." 

No work has been performed in the Lambton distl'ict since lVI r. 
Michel's examination. Several valleys and beds of streams in the 
l'idge west of St. Francis Lake, which is a continuation of the Stoke 
mountains north-eastward from Dudswell, would be worth examining 
and prospecting; but the streams have cut deep courses among the 
hills, and it would be a very difficult task to reach the bottom of their old 
channels. Hence no systematic exploration of this part of the country 
has been attempted. Dr. Ells says :-". A belt of Cambrian slates, 
however, cut by granite, crosses Lake St. Francis about midway, where 
the conditions fOI' gold should be more favourable. This area has, 
however, never been tested, and certain portions or the Cambrian 
slates, along with the ser,pentines and diorites of Thetford, Broughton 
and Adstock, and extending thence north ward to the Chaudiere at 
the Bras and the Colway, present many features in common with the 
rocks of thA gold-bearing districts on these streams."-'-

*Annual Report, Goo!. Surv. C(l.n ., vo!. IV. (N.S.), 1888-89, p. 73 K. 
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Ascot, Magog, etc. 

During Mr. Michel's explorations in south-eastern Quebec, he exam- Gold at Ascot, 
. d h 'f I 't f A 0 f d l\,r t T l\1agog, etc. Ine t e aun erous c eposl s 0 scot, r or , "nagog, e c. wo com-
panies were at work here about that time, the Golconda Mining 
Company on Grass Island Brook, a mile and a half above lot 6, range 

. XII. of Ascot, where they carried on some work and planned an estab­
lishment. On the lot above ment~oned, Mr. Michel opened three ex­
cavations, 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 Orford, [described below,] and the gold ' 
seemed inegularly distributed in the gravel, but more abundant. I 
doubt, however, if the auriferous zone, having this stream for its axis 
and extending about twenty-five feet on either side, could be wr'ought 
with profit." 

Mr. Michel states that this company (The Golconda Mining Com- The Golcol1ch 

pany) had a subscribed capital' of ~p5,000,000, and in their prospectus Mining Co. 

ascribed extraordinary richness to lots 2 and 3 of range XII. of Ascot, 
traversed by Grass Island Brook. They speak, in fact, of $14,000,000 
of wOl'kable gold, of which $3,000,000 are supposed to bp, in the al-
luviums, while the quartz and the slates found on the property were 
declared, according to published assays, to contain an average of $153 
in gold, and $7.53 in silver, to the ton. If ever an enterprise of this 
kind merited to be carried on with energy it might he supposed to be 
one supported by such reports, and by multiplied asso.ys so highly 
favourable, yet all working at the Golconda Mine was abandoned in 
September, 1865. 

As regards the character of the deposits and mode of occurrence of Character 

the alluvial gold, Mr. Michel thus writes :-" Three layers are here of deposits, 

distinguishable beneath the layer of vegetable soil, the first a yellowish 
clayey gravel, containing grains of pyrites and a little fine gold; the 
second, a stratum of large pebbles and masses of qual·tz and slate 
cemented by a blackish clay and without gold; while beneath 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 boulder-clay rests upon a rich auriferous 
grave!." 

The other gold mine was that owned by another American company Ascot Gold 

called the Ascot Gold Mining Company, on lot 11, of range IX. of Mining Co. 

;:'Report of Progress, Geol. Bury, Can., 1863·66, p. 63. Ibid., pp. 63 and 65. 
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Ascot. Remarkable results were also so,id to ho,ve been obtained from 
the workings in this mine. lVIr. Michel states that, according to a 
report in the She1-b1'ooke Gazette, of November 18th, 186:5, there was 
extracted from this mine by 553 hours labour, an amount of gold equal 
to $996, corresponding to $l.81 per hour for each labourer. As" 
however, the working had been abandoned at the time of lVIr. Michel's . 
visit, he had not the means of examining it. 

An examination of lot 19, of range V., of Orford, was also 
made by Mr. Michel, as it presented a special interest owing to dis­
coveries repol-ted to have been made on neighbouring lots, several of 
which had been sold at high prices as containing workable auriferous. 
o,lluviums. Mr. Michel says :-" The explorations which I made upon 
the lot above mentioned were not very satisfactory, although gold waH· 
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 otbel' 
lengthwise through the lot, and fall into the 1\1' agog River. Beneath a 
layer of vegetable earth tbe argillaceous gravel is found resting directly 
upon the slate. The gold is distributed irregularly and very sparscly 
throughout this layer of gravel, whose thickness 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 described. It was sunk to a depth of 
twenty-nine feet, and after passing through two or three feet of 
vegetable soil and a similar thickness of auriferous gravel, presented a 
mass of extremely compact bluish clay inclosing boulders, and con­
tinuing down to the . bed-rock, which consisted of white quartz and 
black slate. Thirty cubic feet of the gravel, washed by the rocker, 
yielded a few small particles of gold, but not a trace of the precious. 
metal was found in the residues from the washing of twenty-five cubic 
feet of th~ bluish clay extracted from various depths. It contained, 
however, small crystals of black ferruginous sand, besides numerous 
boulders and small rolled pebbles of divers colours." . _ .. 

" It would appear from the results of my examinations, as well as 
from the information received from the country people wllo have 
sought for gold in this vicinity, that although the alluvions of the 
Magog may be said to be auriferous, the precious metal in them is in 
too small quantity to warrant working." 

Mr. Michel's observations and conclusions, it may be remarked, 
hold good to the present day. 
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jJ;[ctssawippi Lake. 

Alluvial gold in small quantities has been known for many yeal'S to Alluvial 

occur in the valley of a small stream flowing int·o the west side of ~;~s~~ippi 
Massawippi Lake, on lot 14, range Vr., Hatley, Stanstead county. Ml'. Lake. 

Charles Rodrigue pro~pected and wrought the gravels of this stream for 
gold, but was unsuccessful. In 1894 or 1895, Mr. Wm. Jamieson, of 
Magog, Que., who had acquired the mining rights of this property, did 
some sluicing and reported having extracted about $50 worth of 
gold. It was then purchased by an English company, represented 
by Mr. James Stark, of LiverpooL In May, 1896, when the writer 
visited this region he found Mr. Stark at work there with twen~y 
two men, Some gold was found in the gravels, but not in sufficient 
quantities to pay for working them. Mr. Stark's object was, how-
ever, to find it in the matrix. Broken quartz seams, with sulphide 
minerals, traverse slaty and talcose rocks mapped as pre-Cambrian. 
Specimens brought to the office and assayed for gold in the laboratory 
of the Geological Survey failed to show it. 'Work was discontinued 
after a few months. 

The stream along which the alluvial gold occurs, runs entirely across 
pre-Cambrian rocks, and the gold appears, therefore, to be derived 
from these. It is rough and apparently has not travelled far. The 
valley of the stream is not unlike that of Kingsley Brook, Dudswell, 
.and the mode of occurrence of the alluvial gold is also much the same, 
.except that the beels are of leas thickness, nor did I observe the 
-oxidized hard-pan in t.he bottom. This similarity of character and 
.conditions can be observed throughout the Stoke Mountain Range, 
wherever gold has been found. 

GENERAL OBSERVATIONS ON THE GOLD-BEARING ALLUVIUMS. 

In the foregoing pages an attempt has been made to collect together R emarks on 

and co·ordinate all the information possible to be obtained respecting ~he gold~bear 
. mg al\uVll1ms 

the allUVIal gold of South-eastern Quebec. As ha~ been shown by a generally. 

number of geologiRts and mining experts who have studied t.he alluvial 
deposits of this region, the original distribution of the gold in the 
pre-glacial ri vel'-beds here appears to be the same as in other countries. 
But the great changes of climate and the oscillations of level which 
took place in the latest geological periods, have subjected these deposits 
to greater denudation than elsewhere; and in the valleys and upon the 
lower grounds they are buried beneath immense accumulations of 
boulder-clay and other products of the ice age. In Australia, Cali-
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fornia, Africa, South America, etc., where similar gold-bearing allu 
viums occur, they 'have not been eroded by grinding ice-sheets of 
Pleistocene age, nor overwhelmed by a thick covering of boulder-clay. 
Overlying the true auriferous gravels in a nUlllber of the larger river­
valleys in thp. region in question, or occupying a position between these 
and the boulder-clay, occur beds of fine sand and clay which are 
called 'quicksands' and 'pipe-clay' by the gold miners. In the 
valleys of the Chaudiere. Du Loup, Gilbert, Famine, Des Plantes 
and Mill rivers, and 11,180 in the upper part of the Little Ditton, these 
sands and clays are de\7eloped in great thickness, and, togethel' with 
the overlying boulder-clays, form one of the greatest obstacles to 
alluvial mining in the deeper workings. 

The inquiry respecting the cau,qes which produced the present con­
dition of things takes us back to an early period in the geological his­
tory of the region,-soon after it first emerged from beneath the sea 
and became dry land. Subaerial denudation than began and has been 
in incessant operation ever since. The larger rivers then had their 
origin and began to carve out their valleys. Throughout the long 
ages which have intervened, these forces of nature, under varying 
conditions, have been actively engaged in wearing away and reducing 
the surface of the land. This reduction has been unequal, because of 
the unequal hardness of the rocks, and their power of resisting erosion. 
The degradation of the surface from these agencies must have been 
enormous, amounting to several hundreds, perhaps several thousands 
of feet, entirely changing the appearance of the country; the existing 
residual forms of relief being, in no small degree, the result of this 
denudation. Regional and orogenic movements have taken place 
during these ages, the effects of which are evidenced in the mountain 
ranges as well as in the folding and crushing of the strata, and the 
dislocations of the river-valleys. The records of the earliest of these 
are nearly all lost or so imperfectly recorded that it is not possible to 
reconstruct the original physical features of the country. 

Coming down to the Tertiary period we can, perhaps, form some 
conception of the appearance of the region, though in an imperfect 
manner, if we suppose it stripped of all the boulder-clay and overlying 
deposits. Except as regards some of the more prominent hills and 
summits, the surface of the rocks would be mantled by a thick sheet 
of . their own debris. On the slopee and in the river-valleys this 
material would be largely denuded, and portions of the decayed rock­
material would form stratified beds, especially where it had under­
gone modification and transportation by fluviatile agencies. It is to 
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these modifying agencies that the concentration of the gold in the 
river-bottoms is due, 'rhe larger and deeper valleys of the" Eastern 
Townships" evidence thick accumulations of these deposits, 

In the Tertiary period there would seem to bave been a, steeper Gl'adiE!nt of ] 

d ' f I ld' f I "E t 'I' h'" tl t l'lvers In ',1, gra lent or t 1e 0 1'1 vel'S 0 t 1e as ern owns IpS 'lan a· Tertiary and 

present, The dislocated portions of their valleys, referred to on a Pleistocene, 

foregoing page, and che fact of the old channels having been more 
deeply eroded than the present ones, are evidence in support of this 
view, their erosive action apparently, having been, more powerful. If 
the gradient of the Chaudiere River, for example, were the same now 
as at the period of the deposition of the yellow auriferous gravels, the 
river and its tributaries would probably have cut down through these 
to t.heir ancient base-level during post-glacial time, But the diffel'_ 
ential or orogenic uplift of the whole Sutton Mountain axis, or rather of 
that belt of country occupied at present by eruptive rocks, extending 
from Lake Memphremagog to the Chaudiel'e River and north-eastward 
to Cranbourne, took place apparently some time in the Tertiary, chang-
ing the drainage of the whole district to the south-east. This was 
probably only one of several oscillatory movements tending in this 
direction, but when it occurred, the uplih referred to was evidently 
sufficient to cause a ponding of the rivers in certain parts of their 
courses, In the valley of the Chaudiere we have evidence of this 
ponding in that portion extending from the Devils Rapids to the 
junction of the Du Loup, as well as in the lower parts of the Gilbert, 
Famine, etc. Considerable quantities of fine stratified clay and sand 
wer'e laid down at this stage (pipe-clay and quicksands) usually resting 
upon tbe old stratified auriferous gravel, locally known as the yellow 
gt'avel from its highly oxidized condition. These beds seem to have 
been deposited just before the advent of the glacial period. 

The original pre-glacial gradient indicated by these dislocated val­
leys seAIllS never to have been restored, although there is evidence of 
the N orth-east Appalachian~ baving been frolll 300 to 500 feet higher 
than at present in the later Tertiary and early Pleistocene, as shown 
on a previous page. 

After a considerable deposit of these fine clays and sands had been Pre-Pleisto­

Jaid down, glacial conditions supervened, and ice began to form upon cen
1
8 cladys ane san s. 

the surface of the region and to move in the directions shown by the 
strire already recorded. At the close or the glacial period the whole 
country was evidently at a much lower level than at the present day, 
as shown on page 50 J, and the sea not only invaded the St. Lawrence 
valley throughout its whole extent, but also the vaJleysof its principal 
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tributaries, such as the Chaudiere and St. Francis, and thick deposits 
of material, constituting the Leda clay and Saxicava sands, were laid 
down upon the boulder-clay. On the rise of the land which followed, 
fluviatile beds have been. superposed on the series in \'iver-valleys, 
often to a considerable depth, especially in those of any size. As the 
materials of these fluviatile beds are partly derived from the boulder­
clay and pre-existing formations, they usually contain gold in aurifer­
ous districts, although seldom in paying quantities. 

I\Teg:ulal: From the observations of geologists and mining men in the auriferous 
distribu t IOn of . .. lb' d th h II . I Id' gold in the area In questIOn, It las eeu ascertame at tea UVla go IS not 
alluviums. regularly distributed in the ancient river· bottoms, some portions being 

rich, while others do not yield the precious metal in remunerative 
quantities. This di::;tribution does not seem to follow any rule or law, 
although probably there were reefs and shoals in the old river-chan_ 
nels, which proved to be resting places, and immediately below which 
the particles of gold would find shelter from the force of the currents. 
The richest gold-bearing spots are often isolated from each other, and 
consequently what is t ermed a "lead" is seldom continuous for any 
distance. Even when it is supposed to be continuous, interruptions 
are not infrequent, the "lead " being taken up or renewed on one 
side or the other and continued on again for a further distance. 
This irregularity causes the miners to infer that some river-bottoms 
have two or more "leads." But the fact merely serves to show 
how unequally the gold has been distributed in the alluviums, and 
proves that the distribution was governed by the strength of the 

Causes of this. CUlTents and the form of the river-bottoms. Where the currents 
slackened, or where there were shoals or reefs, the particles of gold 
would be most likely to be dropped. The occurrence of gold in the 
crevices of the rocks under the river-beds, and especially between the 
folia of slates which are more or less tilted, is a somewhat difficult 
problem to solve, although one common to many gold-bearing districts. 
Only on the supposition that the particles of gold have been passing 
over these rock-surfaces for a very long time, can it be conceived 
how such a number could become lodged in these rock-crevices and 
openings. The movement of the gold particles must have occupied 
a prolonged stage of the river's history, or a series of successive 
stages which must have extended over a very long period, even 
geologicaJly speaking. During this time there seems to have been a 
constant movement of the materials occupying the ancient river­
bottoms-at one time deposition, at another erosion, the latter often 
reaching to bed-rock in places. By these processes the gold particles 
would tind the lowest level and become lodged in the clefts of the 
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rocks. Prolonged shifting of the gravels and their gold contents in 
this manner, assorting and re-assorting the materials and the sifting 
out of the least weighty, allowing the gold and other heavy particles 
to settle to the bottom,-were the processes which produced the 
present condition of things in the valleys containing the auriferous, 
alluviums. 

The question is often asked .whether the auriferous alluviums of Very little 
. . 11 fi d h' 11 h tl l>'old except economIC Importance are a con ne to t e l'lver-va eys, or w e ler in river 

or not they are also to be found on the slopes of these valleys and in bottoms. 

other parts of the gold-bearing districts beyond these. Very little 
prospecting, so far as the writer is aware, has been done, except in the 
river-bottoms, but w.hat has been attempted on the higher grounds 
has not tended to encourage the belief that there are workable deposits 
on the higher slopes. Of course it is quite an easy matter to find 
placer gold almost everywhere within the gold-bearing districts in 
minute quantities, on the higher as well as on the lower levels; but the 
nifticulty is to get, it in quantity sufficient to pay for working. As 
already pointed out, even in the valley bottoms where the gold has 
undergone the greatest amount of concentration, it is only in spots that 
pay gravels are found. On the upper slopes and in tracts outside of 
the river-valleys, no instance of its having been met with in remunera-
tive quantities has come to my knowledge. On this point Mr. Wm. 
P. Lockwood states: "I have during the last thirty years endeavoured 
to find upper auriferous gravels of paying quality, I mean any consider· 
able deposit above the level of the present rivers offering fair induce-
ments for the employment of machinery and modern methods to handle 
with profitable results, and have failed. I am convinced no such 
deposits exist in the Chaudiere district." 

The superficial deposits of the "Eastern Townships" of Quebec Hindl'3I1Cd 

containing gold are differently constituted from those of other to.a!lll\'i~l 
lnlnlng. 

known alluvial gold mining regions, except, it may be, in British 
Columbia the Yukon and Siberia. Below the boulder-clay and quick-
sands, the beds are practically the same as in most other countries, 
consisting of clay, sand and gravel. becoming coarser and more oxidized 
towards the bottom. The boulder-clay, quicksands, etc., usually mantle 
and conceal all the auriferous alluviums, and are apparently greater 
hindrances to alluvial mining than even the lava heds of Australia 
and California. Either in sinking shafts or in drifting, they constitute 
the great drawback to the exploitation of the deeper alluvial mining of 
Beauce county. This fact, together with the scattered distribution of 
the precious metal in the gravels beneath, already referred to, are con-
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ditiolls which render gold mining here precarious and uncertain. In 
the ancient pre-glacial channels, the gold ha~, of course, been more or 
less concentrated; but when it is considered that these often lie below 
the present water-courses, and that tunnels or drifts at these levels 
are likely to receive a portion, at least of the drainage waters, the ex­
pense of exploration is great and only alluviums of ~onsiderable richness 
can prove remunerative. 

Gold mining in the region in question has consisted largely in the 
exploration and washing of the gravels in the shallower heds, and but 
little haR been attempted in the deeper portions, Ot· where the aurifer­
ous deposits lie below the level of the present river-beds, except in the 
Gilbert vn.lley, where alluvial mining was carried on at various depths 
from 30 to 80 feet below the channel of the present river, as :;hown 
on a previolls page. The future exploration of these deop-Iying de­
posits seems to be the direction in which mining efforts should lie, 
especially in the valley of the Ohaudiere and the lower parts of the 
main tributaries. Although great local difficulties present themselves 
in attempting. to explore these valleys in the particular localities. 
mentioned, they would appear, nevertheless, to offer an inviting and 
ample field for the mining engineer and practical miner. While 
the prevailing opinion in regard to these deposits is that they 
are rich in gold; their auriferous character should be sufficiently 
tested before development work is undet'taken. ]£ the gold bear­
ing gravels were known. to be equally rich, or to have the same 
value throughout, they might be opened in the most accessible· 
locations at the surface and worked thence downward; but these 
auriferous beds do not all seem to be equally rich, and, moreover, some 
portions at least, will likely be found not to contain gold in paying 
quantities. The necessity for exploring and testing them before 
commencing ~\"oI'k is therefore evident. To effect this exploration 
adequately, it would seem that boring machines might bp, utilized to 
good advantage, especially in the Ohaudiere and Ditton districts. 
With appliances of this kind the position of the old river-channels, in 
which the alluvial gold is supposed to have been concentrated, could 
be located at less expense and in much less time than by shafts or 
tunnels, the thickness, and probably to some extent the paying char­
acter of the auriferous beds beneath made known, and the advantages 
or disadvantages with respect to drainage ascertained before commenc­
ing actua.l mining operations. 

Preliminary exploration of this kind ther'efore seems to be neces­
sary to prove the golci contents and show, if possible, whether these-
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would warrant the expenditure necessary to work the deep-seated aurif­
erous deposits. Some portions of the deposits, it is evident from the 
great expense attending their exploration, will require to be very rich 
in gold in order that they may be profitably mined, while in other 
places there does not seem, as already stated, to be sufficient gold to 
prove remunerative under the most favourable conditions for extract­
ing it. A thorough study of these, and of the mode of occurrence 
of the gold in them, drawn from actual examination, are desirable, 
and in this investigation the experience of the old miners who have 
spent a large portion of their lives, and in some cases considerable 
sums of money, might be made use of to advantage. Knowledge and 
skill are, however absolutely necess<try to success, and these if acquired 
from a study of the peculiar phenomena of the region itself, will prove 
to be the most serviceable. 

SOURCE OF THE ALLUVIAL GOLD. 

Although the gold-bearing alluviums of South-eastern Quebec have Source of the 

been wrought and studied for more than half a century, by geologists, a']luvial gold. 

mining engineers and others, and a considerable mass of literature 
relating to their distribution and mode of occurrence published, yet 
very little is known concerning the true source of the gold found 
there. Logan and Hunt regarded its source as being in the oldest 
rocks of the region. In the Geology of Oanad'a, 1863, it is stated ;-
"The source of the gold appears to be the crystalline schists of In Notre 

th N D R h t · I d . d f h' d" t Dame Rang·e. e otre arne ange j t e rna ena s enve rom tell' IS111 egra-
tion, not only constitute the superficial material among the hills of this 
range, but are spread over a considerable area to the south of them. 
These same gold-bearing rocks may be traced south-westwardly, along 
the great Appalachian chain to the southern United States, and are 
supposed to belong, for the most part, to the Quebec group."l1- At AtSt.FI';.ncis. 

that time native gold had been found" in small grains with galena, 
bIen de and pyrites, in a well-defined quartz-vein, cutting slates which 
were supposed to be of Upper Silurian age, ~since referred to the 
Oambrian), at the rapids of St. Francis, on the Ohaudiere. In Leeds, LeAds. 

at N utbrown's shaft, masses of native gold of several pennyweights 
are found with copper-glance and specular iron-ore, in a vein of bitter-
spar, and small grains of the metal have also been found i!p.bedded in 
the white garnet-rock described on page 496." "The gold of Eastern 
Oanada appears not, however, to be confined to the rocks of the 
Quebec group. Although it occurs in these with the copper ores of 

., Geology of Canada, 1863, p. 519. 
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Ascot and Leeds, and in the garnet-rock of Vaudreuil, it is also 
found with mispickel and argentiferous galena in veins of quartz 
which traverse the upper slates."* 

A considerable number of assays of supposed gold-bearing quartz 
have been made from time to time in the labor9.tory of the Geological 
Survey of Cn.nada, and by reliable and competent; assayers, which 
although affording merely tl"llces of gold in many instances, yet serve 
to show that the rocks of the district really do contain the precious 
metal. 

When Mr. A. Michel made his examination of South-eastern Quebec, 
(1863 to 1866) he collected a number of specimenB of quartz in the 
auriferous districts which were a.ssayed by Dr. '1'. S. Hunt, of the 
GE:ological Smvey. Brief descriptions of the quartz veins supposed to 
be auriferous, examined by him, and of the assays of specimens there­
from by Dr. Hunt are taken from their reports and here presented. t 

In the seigniory of RigauO:-Vaudreuil, Mr. Michel found on lot 83, 
range I., north-east, a vein of quartz running north-northeast, with a 
south-easterly dip. The mass was not homogeneous, but composed of 
a net-work of small veins of quartz impregnated with oxide ;)f iron. 
A portion of this quartz sent to Boston was reported to have yielded 
at the rate of $::l7 worth of gold to the ton; while another assay on 
the spot by a Mr. Colvin gave $106 to the ton. A mechanical assay, 
by crushing and washing twenty pounds of the quartz, of which 
specimens were furnished Dr. Hunt, gave five very small particles of 
gold. Dr. Hunt's two assays (No. 1) yielded no trace of gold. 

In St. Charles On lot 21, concession St. Charles, a large quartz vein was also seen 
following the strike of the rocks north-east. This vein the thickness of 
which was seventeen or eighteen feet, was divided by joints into irregular­
masses, separated by ochreous and earthy matters, though apparently 
compact at the bottom. On the north side a vein of brown decayed 
material was noted, having a thickness of from four to twelve inches, 
and running parallel with the quartz vein . . A portion of this quartz 
assayed at Toronto, it was said, gave $136 worth of gold to the ton, 
and another assay by Mr. Colvin, $54 worth. The certified assay of 
Dr. A. A. Hayes, of Boston, yielded, for the quartz of this vein, $77.56 
in gold and $2.55 of silver to the ton. Of five assays of this quartz by 
Dr. Hunt (No.2), four gave an avemge of only six dwt. thirteen 

" Geology of Canada, 1863, p. 519 and p. 745. 

l' Report of Progress, Geol. Sur\,. Can., 1863·66. The numbers in parentheses, 
1 to 12, are the same as in Dr. Hunt's report on the result of the assays. 
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grains of gold, = $6.76; while the fifth, in which a lal'ge scale of gold 
was seen in sifting, and was added to the assay, yielded at the rate of 
four ounces eighteen dwt. = $101.29; the o,verage of the five assays 
being 825.66 per ton. 

On lot 62, of range 1, north-east, an outcrop of a quartz vein OCC11rs, I~l rE~nf!e 1, 
J". '. 

in which a superficial opening had been made. It was reported that an 
assay of the quartz, made in New York, grwe $15 in gold and $22 in 
silver to the tOll of rock; but by an assay of Mr. Colvin, it gave not 
less than $106 to the ton. Two assays by Dr. Hunt (No.3) gave no 
trace of gold. 

A small opening on lot 19, of the concession St. Charles, exposed a J;ot 19, 
. f . I . h d" h TI St. C}utrle". vem 0 quartz m sate rUlllllng nort -east, Ippll1g sout -east. 1e 

vein has a thickness of twenty-four feet, and an irregular jointed 
structure similar to that on lot 21. An assay of this quartz by Dr. 
Hayes gave $70.95 of gold, and $2.00 of silver to the ton. Six assays 
of this (No.4) were made by Dr. Hunt. Of these, the mean of four 
go,ve four dwt. twenty-one grains of gold = $5.03; and that of two 
others, ill which, as in No.2, a scale of gold was seen and was ground 
up with the powder, was three ounces two dwt. = $64.07. Average 
of six assays is thus :;;24.71 to the ton. 

From lot 39, of range 1., north-east, a speciman of an outcrop of 
quartz, was assayed by Dr. Hunt (No.5). Two assays gave no trace 
of gold. ' 

An outcrop of quartz on lot 26, concession DeLery, has a breadth of In concession 

three or four feet, and runs north-east. The mechanical assay of DeLery. 

twenty pounds of this quartz gave lVIt'. Michel no "trace of gold. 

The vein of quartz crossing tbe Gilbert on lot 20, concession of 
DeLet'y, seems, according to lVIr. Michel, to be an extension of that 
met with on lot 19, concession St. Charles. The course of this vein is 
also north-east, with a dip to the south-east, and at the outcrop, where 
it is seven or eight feet wide, it is divided by mnterial derived from 
the wall-rock into two distinct veins, which evidently tend to unite 
below. The quartz is cavernous and the materials associated with it 
are generally ochreous. Mr. Michel submitted twenty pounds of the 
quartz from the right bank of the Gilbert to a mechanical assay, by 
pulverizing and washing it, and found in the residue twenty-two 
particles of gold, very minute, but visible to the naked eye. The 
assays of this quartz by Dr. Hayes gave from $16 to $18 to the ton. 

Two assays of this quartz (No.6) by Dr. Hunt, yielded a mean of 
fourteen dwt. sixteen grains of gold = $15.15 to the ton. 
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On lot 53, range 1., north-east, Rigaud-Vaudreuil, already mentioned, 
comprising the bank of the Ohaudiere at the Devils Rapids, there are 
numerous exposures of the rocky strata. Among these is a strong 
band of sandstone (according to Mr. Michel) with a north-east strike, 
the strata being traversed by numerous little veins of quartz running 
east-south-east, and among them a well-marked vein a foot in width. 
To the east of this sand~tone is an outcrop of quartz exposed for a 
distance of twenty or thirty feet, divided by joints filled with foreign 
material. A mechanical assay of this quartz by Mr. Michel failed to 
show a trace of gold, while the assay of the same quantity of quartz 
from outcrops on lot 51 A, gave five small particles of gold. 

Dr. Hunt states in regard to this (No.7) on lot 53, range 1., north­
east, that two assays gave no trace of gold. 

Bnldoc Cl'eek. Another quartz exposure having been observed on lot 59 A, range 
I., north-east, near Buldoc Oreek, Mr. Michel examined it and states 
that it was an incoherent mineral mass, consisting of quartz mixed 
with the encasing clay-slate and sandstone, but apparently forming 
a vein running north-east. A mechanical assay of this material gave 
him six very small scales of gold. 

Aubel't­
Delisle. 

Auoort­
Gallion. 

Liniin-e. 

Two assays of this (No. 8) from lot 59 A, range 1., north-east, 
gave Dr. Hunt no gold. 

On lot 9, range 1., of the seigniory of Aubert-Delisle, a vein of 
quartz extending east-north-east, and dipping south-south-east wal> 
found in the bottom of a pit. twenty-five feet deep. It is imbedded in 
slate, and divided by an admixture of the wall-rock into several parts, 
one of which is four feet wide. A specimen of this sent to Dr. Hunt 
(No.9), on two assays gave no gold. 

On lot 30, range 1., Aubert-Gallion, a vein of quartz from which a 
specimen was obtained and sent to Dr. Hunt, failed on two assays, 
(No. 10) to yield a trace of gold. 

A vein of white quartz, partially explol'ed, occurs on lot 76, range 1., 
township of Liniere. It has a width of five feet, and runs with the 
strike of the slates north-north-east. Mr. Michel was told that visible 
gold had been obsened in another small vein at the bottom of the 
pit, and that an assay of the quartz made at New York gave $54 worth 
of gold to the ton. Specimen (No. 11) fl"Om this vein, sent to Dr. 
Hunt, gave, on two assays, no gold. 

A shaft to the depth of twenty-five feet was opened on lot 2, range 
I., Liniin-e, very near the International Boundary, on an outcrop of 
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quartz running with the ~trike of the slates. The quat·tz; consists of 
several veins from four to six inches wide, und in one case a foot, 
with portions of slaty rock between each. Specilllens from this mass 
of quartz (No. 12) gave Dr. Hunt on two assays a mean of 6 dwt. 
13 grains of gold = $6.76 to the ton. 

• 

In regard to the foregoing, Dr. Hunt relllarks :- " If we compare Dl'. Hunt's 

h I f h . I h [ h h' I ] l'emo.rk~. t e resu ts 0 t ese assays wit 1 t ose t e mec amca assays men-· 
tioned by Mr. Michel, we shall see further proof of the irregularity 
with which gold is distributed in the gangue. The qun,rtz from several 
of these veins has been examined by Dt·. 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 had given in Boston $37, 
and in another assay made on the spot $106 of gold to the ton; the 
mechanical assay also yielded a portion of gold to Mr. Michel; while 
two assays of another 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, while one assay of the same vein yielded 
me not less than $101.29; and four others, as secn above, a mean of 
only $6.76. No.3, in like manner, 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 assayet' in New York, 
the specimens furnished me yielded no traces." 

Assays of specimens from Marlow, lot I., range VII., made by Prof. Gold in rocks 

J. T. Donald, of Montl'eal, showed, in n,ddition to silver and lead, small of Marlow. 

quantities of gold; in one case half an ounce to the ton. An assay of a 
sample from a vein in the same locality by Dr. Hoffmann in the 
In,boratory of the Geological Survey, yielded traces of gold and forty-
three ounces of silver to the ton. Specimens of quartz from the Bras 
du Sud Ouest, near the falls, having small quantities of felspathic 
r::>ck associated therewith, and carrying some il'on-pyrites, were like-
wise assayed by Dr. Hofflllann in the laboratory of the Survey, and 
gave '117 of an ounce of gold to the ton. A mass of white garnet-
iferous rock occul'ring near this place has also been reported to con-
tain gold. 

The O'Farrell and other quartz veins at the Devils Rapids, Chau- O'"F'a.l'rell vein. 

diere River, have yielded gold, and the occurrence of Imch veins 
led The DeLery Gold Mining Company to erect a crushing mill at 
this place in 1864, and attempt to work these and the quartz veins 
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of the Gilbert valley. Orushing for gold here, however, proved un­
successful and was soon abandoned. 

In 1870, Dl'. Selwyn, as Director of the Geological Survey of Oanada, 
examined and reported on the gold-fields in Quebec and Nova Scotia, 
and makes the following observations concerning the quartz veins of 
Beauce county. " The quartz veins of this distl'ict have already been 
examined and reported on, and their auriferous character has been 
established. I examined the outcrops of several of these from which 
samples were taken by Mr. Michel and carefully asssayed by Dr. Hunt. 
No efforts appear to have been made since the date of the report'> above 
referred to, for their further development. The result of Dr. Hunt's 
assays wa·s certainly not very encouraging, but when compared with 
other assays made by Dr. Hayes, of Boston, they only serve a~ he 
remarks, to prove the inegularity with which the gold is distributed 
in the gangue. 

" Some of the veins are well situated for working, and so far as can 
be judged from the very limited extent to which any of them have yet 
been opened, there would be no difficulty in raising large quantities of 
quartz. Oonsidering the heavy and often nuggety character of much 
of the alluvial gold of the Ohaudiere district, it is in the highest degree 
improbable that none of the veins from the abraded portions of which 
this gold has without doubt been derived, should be sufficiently rich to 
yield a fair profit to well directed enterprise appfied to their ex­
ploitation, and it seems extraordinary that so little has hitherto been 
clone in this direction."'t:· 

Gold is reported from the Handkerchief settlement, seigniory of St. 
Giles de Beaurivage, also from the copper lodes of Harvey Hill. Traces 
of gold have been met with at Thetford, and Mr. Michel reports find­
ing gold by a mechanical assay from lot 8, range A, of Lambton. 
Assays of specimens of quartz from lot 6, range XL, Whitton, gave 
traces of gold. 

Along Riviere Mr. Obalski, Inspector of Mines for Quebec, reports that according 
du Loup. to assays made by Mr. H. Nagant, of Quebec, of specimens collected 

by him, gold occurs in quartz from the following localities along the 
upper part of Riviere du Loup, viz., lot 79, Kennebec Road range, 
Township of Marlow; range VIII. or IX., near Portage Lake; near 
Portage River, range II., section O. Gold has also been found on lot 
2, range XV., of Risborough, in quartz veins, and a specimen from 
a quartz vein near Lake Megantic, gave traces of gold t~ Dr. Hoff· 
mann in the laboratory of the Geological Survey. 

·' Report of Progress, Geol. Sm\,. Can., 1870·71, pp. 276·77. 
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The gold obtained in Beauce county is alloyed with silver, a small Alloy. 

mass from St. Fran90is, containing 13'27 per cent according to Dr. 
Hunt. Other specimens gave 13'60, 12 '87, 12'23, 10'76 pOl' cent of 
silver.·r,. 

About half a mile frol1l the mouth of Riviere dn Lonp, on the south ~Jill t"sts by 

b I 1\i E B H I d "L' G' I ' . II ·ll "l"ress!"s. an (, 'essrs. <. • ~aycoc {an " O\1l~ ene reau erectea ,t sml1 " m1 H e.yellek ~nd 

with three stamps (Fraser <l,nd Chl1lrners) in 1893, in order to t est the Gendreau. 
numerous quartz veins in the lower part of the vl111eyof that river. 
The results of their operutions are given in t,he report of the Inspector 
of iVIines for Quebec, Mr. J. Obalski."r Eventually the mill pfl ssed 
into Mr. Haycock's hands, but I1S work was closed there in the autumn 
of 1895, it is fel1red that the enterprise has not met with success, al-
though I1ccording to the tests made gold was found in several of the 
vems. Respecting these Mr. Obalski remarkR: «It is true that only 
smaIl quantities of quartz have yet been milled by lUI'. Haycock, 
and that the question of the productiveness of the quitrt.z in Beauce 
cannot as yet be considered settled. In other countries gold has 
been found in paying quantities in quartz, where it was quite invisible, 
and it may be hoped that these first assays will encourage othe rs which 
will have a definite result." In the summer of 1895, Mr. John Blue, 
or Eustis, Que., and his son, prospected the Du Loup for several 
miles above its mouth, and still further tested and assayed collsiderable 
portions of the quartz from the veins above referred to as well as 
from others in the vicinity j but the quantities of gold obtained from 
the latter were reported to he very small. No attempts have been 

made to work these quartz veins since. 
At Dudswell, in the Stoke Mountain range, visible gold has been Gold in 

found in the matrix on lot 1, range VI., township of Duclswell. It was D~~r;~~t 
first discovered in a thin quartz vein, from one and a haH to two inches 
in thickness, traversing a mass of altered arkose, which consists 
principally of quartz, felspar and ta~c. Iron-pyrites alll-t other sul-
phides are found in this arkose, which appears to form a 
wide band in the pre-Cambrian schists, cropping out as a low 
ridge or boss. Whether the pyritous minerals occur throughout the 
whole mass of this rock has not been ascerl;ained j but specimen 
from t.hl1t part inclosing the thin quartz vein carrying visible 
gold, assayed in the laboratory of the Geological Survey, yielded -35 of 
an ounce of gold to the ton = $6.40. Some exploratory work was per-
formed here by Messrs. Harrison, on whose land the gold occurs, and 
by Mr. John Armstrong-, of Marlow, who leased the property. 

" Geology of Oanada (1863), p. [l20. 
t Report of the Oommissioner of Orown Lands for Quebec, 1894, pp. 88-89. 

10 
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Subsequently, as this ma.tter appeared to be one of considerable 
interest, the writer wa.s instructed to again visit this place, and 
obtained several hundred pounds weight of rock, consisting largely of 
small quartz stringers, but including the arkose ma.trix a.nd represent­
ing ma.terial that might be obtained in quantity. By the kindness of 
Professor J. B. Porter, of McGill University, this was submitted to a 
mill test, with the following results :-

W eight uf rock tested 387 Ib8. 
Free gold recovered, 321 millegrammes 01' at the 

rate of.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81. 10 pel' ton. 
Concentrates obtaiued from tailings by Frue vanner 

I:} p. c., value..... ......... .... 8.30 
Tailing" from vanner 9B~ p.e., value.... .. . 0.40 

Tota.] value of rock. ..... . .......... 81. 62 

Professor Porter also notes that, as assays of the rock gave from 
$4.00 to nothing to the ton, the gold must exist in particles of appreci­
able size scattered through it. 

Previous to the discovery of gold ill these rocks, pieces of 
quartz and conglomerate, generally yellowish in colour, and containing 
visible grains of gold, were found in the gravels of several of the small 
streams flowing off Dudswell Mounta.in. In 1892, a boulder of this 
rock, very little rolled, was found in Halls Stream. Numerous a.ngu­
lar pebbles have recently been discovered containing specks of gold. 
Considering a.1I the £actfl, it seems quite evident that the source of the 
a.lluvial gold obtained here is in the pre-Ca.mbrian rocks of this 
mountain. 

In the Stoke Mountain range, neal' Sherbruoke, gold occurs in sma.)] 
qua.ntities in association with the copper ores. MI'. John Blue, man­
ager of the Eustis copper mine, informed me tha.t traces of gold as 
well a.s silver were found on assay in the coppel' mines wrought by 
him, the yalue being about £fty 01' sixty cents to the ton of 
rock. In other places in these mountains, especially near Sberbrooke, 
and in the township of Ascot, gold has likewise been met with in the 
copper ores. 

On the west side of Massawippi Lake, on lot 14, range VII., Hatley, 
gold is reported to have been found in tlte rocks in minute quantities, 
in the valley of a small stream in which alluvial gold occurs. The 
pre-Cambria.n schists here ca.!'ry a number of broken quartz seams, 
which in places, conta.in sulphide minel'als, chiefly iron-pyrites. The 
quartz veins are irregularly interbedded in the talcose or chloritic 
schists and slates. It is quite evident that here dso the pre-Cambria.n 
rocks must be the source of the gold. 
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In the Ditton district, very little exploration for auriferous Ditton. 

quartz veins has taken place. Mr. Obalski reports an assay of a speci-
men of quartz found there by MI'. Nagant, of Quebec, as showing an 
appreciable amount of gold. 

During the summer of 1895, the writer collected specimens of quartz 
from some of the veins crossing the Little Ditton valley, at different 
points above the Chartier ville road bridge, These were assayed in the 
laboratory of the Geological Survey, and found to contain neither gold 
no!' silver. Gold has, however, been reported to occur in a quartz vein 
near the source of the Little Ditton, but the writer was unable to 
verify this. Across the boundary line, in New Hampshire, it has been 
discovered at Plymouth and Bridgewater in rocks of pre-Cambrian age. 

The foreO"oin o- facts serve to show that gold has been found in the Observation ~ 
b l') on occurrence 

gangue in a number of localities in the" Eastern Townships," and is of gold in the' 

not confined to rocks of one age, having' been met with in the pre-Cam- rooks. 

brian, Cambrian and the Cambro-Silurian, although in very minute 
quantities. Its occurrence in the districts mentioned, nevertheless, 
affords good grounds for supposing that the gold of the alluvial deposits 
has been derived from the rocks of the region, and is consequently of 
local origin. The comparative abundance of the precious metal in the 
alluviums of certain parts of the region where auriferous quartll veins 
occur, as, for example, in the Gilbert valley, at the Devils Rapids of 
the Chaudiere River, and near the junction of the Du Loup with the 
last-mentioned river, would seem to indicate that it exists in some 
undiscovered portions of these rocks in greater quantities than have 
hitherto been met with, though whether in paying quantities is pro-
blematical. 

As stated on a previous page, the view held by Logan and Hunt 
regarding the primary source of the gold in South-eastern Quebec, was, 
that it occurred in the crystalline schists, or pre-Cambrian rocks of 
the N 6tre Dalne range. Since that time the quantity of alluvial gold 
found principally in districts occupied by Cambrian or later rocks, 
has led to a change or extension of the views of geologists regarding its 
source. The Gilbert, Famine, Mill, DesPlantes and other rivers travers­
ing rocks of Cambrian age, in the valleys of which so much gold has 
been found, prove that its source is lIeltr, and is in these and their 
associated rocks. From the quartz veins, found in considerable number 
in the places mentioned, specimens were collected by Mr. Michel, and 
assayed by Dr. Hunt, as shown on a former page, and since that. time 
additional samples have been obtained from various portions of the 

lO~ 
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Cambrian and Cambro-Silurian districts, some of which have bp,en 
assayed in t.he laboratory of the Geological Survey. But although 
yielding traces of gold, in no instance lmve the results been such as to 
encourage the expenditure of capital in working these ruins. 

The source of the gold met wi l;h in the allu viull>; in DitWll, Em berton, 
Chesham, and along the International boundary north·enstward to La'\.;,e 
Megantic, and beyond, may also have been in t.he pre-Cambrian rocks 
which extend along the watershed. Near the boundary, howevp,r, gold. 
has bp,en met with only in very small quantities. And nlthough a con­
siderable amount has been extrii.cted from the [l,lluvinms of the Little 
Ditton valley, none appears to have been discovered in the rocks there, 
except that noted by Mr. Obalski, as already mentioned. 

Difficulties in In endeavouring to ascertain the origin of the gold of the "E~1sterll 
ll.ccountmgfol'T h'" f Q b .. h' I . 11 t ' . origin of gold. owns IpS 0 ue ec, a regIOn III W IC 1 practJCa y nu quar 'z mInlllg 

has yet been carried on, great difiieulties presented themselves, owing 
to the almost entire absence of information regnrding its mode of 
occurrence in the rocks. Indeed, it was found that very little progre,s 
had been made in our knowledge of its derivlttion since the time of 
Logan and Hunt. While the assays given above al'e uoubtless 
in the main correct, the results it will be seen are meap,re: Quartz 
veins are numerous and occur in rocks of all ages here, but few of 
them are found to be auriferous. Their origin is a problem requiring 
a much larger body of data than is yet available for its determination. 
Owing to the fact that the rocks ar~ everywhere coverell with " 
thick mantle of boulder-clay, it is not surprising that our knowledge 
concerning these veins is so Iimited_ It seems probable, however, from 
the differences in their appearance and character, thu,i:, they belong to 
different geological ages. The great majority are interbedded or parallel 
to the schistose or slaty cleavage. Those found. in the pre-Cambrian 
schists are often broken, interrupted, or lenticular. In the Cam brian 
rocks they are thicker and more persistent. The larger number of 
quartz veins are entirely barren, these predominating in the districts 
occupied by Cambro-Silurian slates. The sulp'hide qunrtz veins are to 
be found chiefly in Cambrian and pre-Cambrian rocks. The results of 
the investigations so far carried out indicate that the gold occurs only 
in these quart.z veins or associated with them, though seldom met with 
in visible form. 

In regard to the original source of the gold as defined by Logan and 
Hunt* it would seem that the ancient pre-Cambrian rocks, having fur-

* Geology of Oa.nada (1863), pp. 519 ano 739. 



SOl,RCE OF THE ALLUVIAL GOLD. 149 J 

nished much of the material constituting t.he Palreozoic sediments, it 
seems possible that they may likewise have yielded gold to the latter in 
a fine state of division as they were washed down into the ancient sea 
bottom. The materials composing the Cambriftn and Cambro-Silurian 
having been thus derived, were probably carried both from the north­
west and from the south-en.st pre-Cambrian ranges, as denudation and 
waste proceeded. There is a possihility, also, that the gold of these early 
Pal ffiozoic rocks, if any existed in them, mu.y have been concentrated 
to some extent in much the same way as in the alluviums of later 
geological u.ges, and, if so, it would be somewhat unequally distl'ibuted 
in the sediments. This may be one cause of its occurrence more 
abundantly in some areas than in others. 

Probable Relation of Gold-bearing Rodes and Diorites. 

T he rocks of the " Eastern Townships" have undergone a g t'eat arnoun t 
f I · .. d fl' d I I h d' OccUl'rence of o s 1en,rmg, phcatlOn an au tmg, an t 1e S 11tes everyw ere Ip at a gold in diorite 

high u.ngle. Besides the lateral pressure to which they have been areas. 
subjected, eruptive masses have been thrust up through them, produc-
ing, in some localities, marked cha.nges in their character and physica'! 
relations. These eruptive flows are domina,nt in the belts of Cambrian 
rocks to the south-cast of the Sutton Mountain anticline, though also 
noted in local aeeas in pre-Cam brian and Cambro-Silurian districts, 
and seem to have been repeated at intervals throughout the gFological 
history of the region. Dr. R. vY. Ells states that "it is probable 
that. the diorites of the several localities have come to the surface 
at widely different periods, for, white some have evidently exercised a 
metamorphosing action on the Oambro-Silurirtn strata, at other places 
the lower beds of the Cambrian are largely made up of their debris."* 
Although it is held that gold is more likely to occur in those portions 
of auriferous districts in which intrusive ro(;ks prevail, nevertheless fot' 
the reasons stated above,. no new facts bearing on this question have 
been elicited by our investigu.tion. It is true, nevertheless, that the 
two districts in Beauce county which have yielded the most gold are 
those traversed by numerous diorite or diabase dykes. Intrusives 
also occur commonly in those portions of the Stoke Mountain 
range in which gold has been found. The Gilbert and Mill 
River districts are much intersected by dykes of these rocks, and 
considerable faulting and fiss uring appear to hu.ve accompanied the 

* Annual Report, G001. SUl'v. Can., vol. II. (N.S.), 188G, p. 41 J. 
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outflows of igneous materials there. The basin drained by the Famine 
River also contains numerous diorite or diabase rocks. Similar eruptives 
extend along the mountain ranges, especially the Stoke and the Sutton 
mountain anticline throughout the greater part of the" Eastern Town­
ships." Dr. Ells has thus described them :-" Dioritic rocks are found 
at many points throughout the Townships, sometimes in masses 
of large extent, as in the Big and Little Ham mountains, and in 
the peaks along the western side of Lake Memphremagog; at other~, 
as bosses and dykes....... The largest and most important areas 
are found in a belt which can be readily traced from the Vermont 
boundary, north-east for over one hundred miles, crossing the Chan­
diere River, and extending into the townships of Cranbourne and 
'Vare ...... . 

"The course of the principal belt is generally north-east, following 
the prevailing trend of all the formations; but in Cleveland and Ship­
ton it assumes a transverse twist which also affects the pre-Cambrian 
and other formations in the vicinity, and changes the strike for SOIT.e 
miles in the townships of Wotton and Ham to an almost easterly course. 
The prolongation of the Melbourne and Shipton ridge, which i),PPat'­
ently t,erminates at the Little Ham Mountain, after an interval of 
about five miles occupied by slates and sandstone~, reappears in the 
Big Ham Mountain, which is on lot 2, range XL, Ham, and rises boldly 
from the somewhat flat country around its base, to a height of 1150 
feet, forming a magnificent hill-feature in the landscape. Thence the 
diorites extend with a gradually curving outline to the north-east, 
crossing the road from South Ham to Garthby, and contiuuing 
through the latter township as well as the eastern part of ""VoHes­
town, Coleraine and Thetford, where it is conspicuously marked by 
the large elevation of the Bull Mountain already noted ..... As in the 
Brompton belt, diorites are more prominent at the extremities, while 
the central portion is characterized by the presence of serpentines, 
which in this direction have a great development, especially in Coleraine 
and Thetford, with some large areas in Wolfestowl1, now of great 
importance as the seat of the asbestus industry .... . 

" Smaller areas of dioritic rocks are numerous. Of these, probably 
the most important is seen in the township of Ascot, where it traverses 
the area of the copper-bearing schists, extending from lot 19, range 
V., of Ascot, south-westerly at intervals to lot 27, range I V., Hatley. 
This belt has a considl:'ru.ble development in the vicinity of some of 
the copper mines situated to the south of Shel'brooke. Diorites of 
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more limited extent occur also on the line between 'Westbury a.nd 
Stoke, but the~e are of comparatively recent age, since they have 
altered the slates with which they a re in contact. 

"In the Megantic area in Olinton, Ohesham and Emberton, diOl'itic 
masses are also seen. Two prominent hills are noted , the one on lots 
10 and 11, ranges I. and II., Olinton, the other on lot 25, and adjacent 
range VII, Olinton. They are appctrently part of the chloritic slate 
series, and miLy belong to an earlier date than many of those of the 
central and western urea."* The probable age of the diorites has also 
been referred to on page 149 1. 

The superficial or areal dimensions of these clioritic masses is val'iable, 
dykes from only a few feet or yards in width to great masses, of the ~~~,r~ ~:''tsses 
extent of Moose Moun tain in Oranbourue (see Geological Survey map) 
being met with. In the OhaudiEll'(~ valley from the Oolway River and .Bras 
du Sud Ouest to the junction of the Du Loup, they are quite com mom. 
The Devils Rapids, just above St. Francis, 'are caused by one or more 
bands of these erupti ve rocks crossing the Ohaudiere valley. East of 
Jersey Mills, in Ste. Marguerite settlement, diorite bosses were 
observed. 

Further west, along the upper waters of the St. Francis and in the 
vicinity of Dudswell, as stated, diorites occur, and here gold has been 
m'3t with in the alluviums and also in the rocks. The great band of 
eruptives continuous with the serpentines and diorites of Ooleraine 
and Thetford, passes to the north, as has been shown by Dr. Ells. 

Gold-bearing rocks are thus found in a number of places associated 
with the great band of eruptives described. It seems to be also in rocks Ooincidence 

traversed by these that silver, iron and copper ores, chromic-iron, i~;~~~i~e~~d 
asbestus, etc., are met with, irregularly distributed in a broad minerul- erllptives. 

ized zone. So far as known, nearly all the precious metals and ores 
lie within this irregular belt, except such as occur near the New 
Hampshire and Maine boundary. 

Along the International boundary in the townships of Emberton, 
Ohesham, Woburn, Olinton, Ditchfield, and as far as Risborougb, gold 
seems also to have been furnished to the alluviums by the erosion and ~~L~~~ar 
waste of the Oambrian and pre-Oambrian rocks. Diorites or diabases International 

boundary. 
have also come up through these ancient rocks. Gold is reported to 
have been found in a quartz vein at or near the source of Little Ditton 

" Annual Report, Geol. Surv. Oan., vol. II. (N.S.), 1886, pp. 39, 40, 41, J. 
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River, also in Risbol'ough and Marlow in asso()iation with the silver or 
galena ores met with in these localities. The pre-Oambrian source of 
the gold, and the conditions of its origin, especially in relation to the 
pre:;ence of dioritic intrusives, appeal' to be :>imilo,r here to those of 
the great belt to the north-west described above. 

In the Little Ditton valley, which is almost "'bolly within the area' 
of Oambrian rocks, the source of the alluvial gold is problematical, 
unless it is derived from the pre-Oambrian of the Internati.onal bound­
ary. Specimens from four of the quartz veins traversing Oambrian 
slates in this valley, assayed in the laboratory of the Survey, gave no 
traces of gold. As, however, the alluvial gold occurs most plentifully 
just above the bridge on the road which leads from La Patrie to 
Ohartierville, it would seem as if its sOUl'ce must be local, in 
the Oambrian rocks. The country is densely wooded on both 
sides of the river, and no explorations could be made beyond the 
valley. Towards the sources of the Ditton River, in Emberton, Ohes­
ham and Olin ton, alluvial gold has, however, been found in the gravels 
south' of the limits of the Oambrian area. 

Oo-ol'dinating all the known facts respecting the conditions of occur­
rence of the gold-bearing veins and the diorite group, it would f<8em 
that they have a very close relation to each other. At Dudswell the 
gold was found in an arko~e, possibly conglomeritic. In every other 
instance where it is known to occur, its invariable associates seem to 
be quartz and sulphides, and diorite rocks are met with in the vicinity. 
The coincidence between the belts of these eruptives and the districts 
in which traces of gold have been met with is, to say the least, 
remarkable. 

The primary source of the gold of the" Eastern Townships" seems 
therefore, to be the crystalline schists of pre-Cambrian or Huronian 
age, which were invaded by diorites and other intrusives and 
yielded material to the basal Oambrian conglomerates, and were 
also probably traversed by quartz veins. These schists baving fur­
nished by their denudation a considerable portion, perhaps the chief 
portion of the materials constituting the Oambrian and later rocks, 
if they contained gold, it would be transported along with other 
minerals, and disseminated in a very fme state of division in the sedi­
ments of Oambrian and Oambro-Silurian age. After the consolidation 
of the rocks, upheaval, crumpling, faulting and metamorphism would 
seem to have taken place, and the gold would probably be brought up in 
solutions in these and concentrated along with silica and the metallic 
sulphides in the faults and fissures, thus forming auriferous veins. 
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In the latest geological ages, subaerial action has oxidized and changed 
the rocks into soil (rotten rock) to considerable depths. The quartz 
veins and their contents would also suffer similar decay with the slates, 
sandstones, etc., and a great reduction of the surface undoubtedly 
followed wherever there was sufficient slope to allow the materials to 
bf) affected by drainage waters. In the removal and transportation of 
this sedentary material, whatever gold was in the quartz veins and 
in the products of rock decay would be concentrated in channels or 
river-bottoms in the gravels in which it is found at the present day. 

In the auriferous districts of south-eastern Quebec, there has thus 
been a prolonged concentration of the gold throughout several geological 
ages, by mechanical, chemical and other agencies, bt'inging it more and 
more into an available economic form, the latest being in the alluviums 
of the present river-valleys. The gold-content of these alluviums as 
it now exists, therefore, is really in the form of a residuum of the 
processes of denudation and waste, a large part of the metal having, 
doubtless, been entirely lost in a very fine state of c0mminution. 
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APPENDIX 1. 

The following,- statistics have been compiled from information 
furnished to Mr. E. D. Ingall, of this Survey, by Mr. Wm. P. Lock­
wood, of Montreal. 

"Gold extracted by Wm. P. Lockwood from the first property 
acquired by him on the ChaudiEll'e, 1867-68, as shown 011 Robinson's 
map, while working to prove the continuity of the auriferous gravel, 
its course, width, depth, and average yield per acre. The yield was 
easily calculated at any point. The drives were 8 feet wide, and each 
set of timbers 10 feet long. Every 10 feet could be tried separately. 
The usual yield was from four to five ounces of gold for every eighty 
feet, say one dollar to one dollar and fifty cents per foot, or fully 
$50,000 per acre on this lead. In many places it was much above and 
in others much below the average. Comparing the total length of the 
drifts run at any time, and the total amount of gold obtained, Mr. 
Lockwood was enR.bled to make reliable estimates, many drifts run In 

to known barren ground not being taken into consideration. 

oz. dwt. grs. 
1868 to 1871. Lockwood & Co. from prospecting shafts on ::\Iiners 

Claims. . . . . . .. . . . . . . . .. ..... . . . . .. .... 1904 J7 15 
1868 to 1876. Lockwood & Co. from Lot 15 De Lery and Lot 8 St. 

Charles .... ..... . . . . .. .... 250 0 
1871 to 1877. Lockwood, from two 100·foot shafts with two set·s of 

imported machinery, heavy pumps and extensive 
buildings for permltnent works (destroyed by 
fire the 13th of .January, 1877-a total loss of 
835,000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10 0 

1876 to 1877. Lockwood & Co. opened three shafts, and drives for 
150 men, complete and in perfect order, making 
large returns, when they were driven from thei,' 
work. Thirty·five men ill the month of October, 
took out ........ . . ..... .. .. 109 0 0 

1878. Lockwood & Co. opened three shafts Oll Lot 12 De 
Lery, with full working plant for Canada Gold 
Company, and obtained .. " .. .. 970 13 17 

1891·92·93. Lockwood & Co. from two shafts, OIlC inclined tunnel 
and tramway, obtained. . . . ... .. . . . . . . . . . . . . . 428 15 20 

3664 7 4 

" Copy 1)£ sworn returns of gold extracted from the property of the 
Canada Gold Co., from the 1st of July, 1880. 

St. Chal'Jeft, ilIcArth'lr Bros ..... . 
La Santa Anna ........... . . 

Lots 10 & 11. Th08. Richards. . . . . . .... . 

oz. dwt. grs. 
458 16 0 

2\J 10 
1625 13 
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oz. dwt. grs. 

De Lery, Lot 12. Grenville Mg. Co. of Ontario .. 41 7 10 
13. Clarence Gold Mg. Co .... . . ... 1311 10 9 

St. Charl"s 12. Geo. 'fhet'ien & Co .. ..... , . .. . GO 7 14 
De Lery, 13. Cameron, Gibson & King' ..... 56 G 20 

McDon:tld, Powers & Potvin .. 17 10 0 'failings 
14. Chas. Lionais .. .. ... .. .. , . . 27 6 20 

Bea-lice Mg. & Milling Co ...... 3~4 1 2 
15. John ::HcRae . . 45 7 11 
16. East Branch Co .... 12 16 12 

Beribe & Cie ... .... 3 19 15 
17. Chaudiere Mg. Co ... 0 17 10 

7 & 18. S"nds find Spaulding .. 4 2'3 
18. Victoria Co .......... . ..... 2 f) 19 

. " 20. ,Tas. Reed .,., •••••••• 0' 3 8 1<1 
St. Charles, 12. Om\sime Dian ..... 3 )6 \i Ta.ilings 

13. Hugh i'd. Gilli s .. ... .... .. " 11 10 
J mtn Lpfebre . .. . .. , 1 <1 12 
A. Walker .... 9 ., 4 -;2 

" 12 & 13. K Fenton .. 24 7 0 T"ilin!"s 
Devil's Rapids, L. Blanchet .... ... ... . .. . .. 1 1 0 
St. Oharles, 11. J as. Forgie .... .. .,'" , ....... 114 14 11 

Gilbert Tomlinson ..... . .. . .. 118 0 5 

" 11 & 12. St. Onge & Cie. , ... 1001 13 13 
Powers, Brack & Co 1 13 6 Tailings 

De Lery, 13. V. Coupal & Co ...... 10 3 20 
18. L. Gendreau ... . .... 22 14 1 

1st Range, .Tohn McNiohol! ........ 4 0 0 
Riviere des Plantes, Billy POlllin & Co .. . . . 8 0 6 
St. Charles, Lot 12. C,lnada Gold Co . .... 3306 H 21 
Gold dust and nuggets bought by Ren3uJt, Potvin and 

others from parties working within limits ..... " . '" 284 5 0 

Certified 8th June, 1887, 

(Signed) H. J . • T. DUCHESNAY. 

J'. G. 11. D. 

(Copy.) 

"Gold extracted .. .... from the grounds of vVrn. p, Lockwood & 

Co., from 1876 to July 1st, 1380, by the persons named as follows:-

1876 to 1877 Sands, Oldson & Millet', three of Mr. Lockwood's 
regular workmen, from lot n, St. Charles, re-

oz. d wt. grs. 

ported in the first five months .... ........ ..... 205 18 5 

Made no returns afterward", but obtained at Jeast .. , 200 o o 

Total .... 405 18 5 

or 87,290 
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1876 to 1877. Gold obtained as a bove ~(;ated by Sands, Oldson ",nd 
Mi lIer, valued at. . . . . . . . . . . . . ........ . 

1876 to July 1, 
1880. J acl< St. Onge, one of Mr. Lockwood's foremen, 

1877 to .f uly 1, 

who worked for him 8 years, joined his brother 
and six miners, and having mado arrangements 
with farmers for land on Lot 11, St. Charles, ob· 
tained Government licenses and show a return of .. 

1880. The St. Onges commenced working on Lot 12. They 
wero holders of Government gold mining licenses, 
and st:1ted that they won in gold ........ . 

'fhe ground worked was about four acres, which 
shows the average yield of g'old, as reported by 
Mr. Loekwood, to be about 850,000 per acre for the 
main Gilbert lead. 

The St. Onge Company stated that they took out, 
with forty men, abou t 8 ounces of gold pf,r day, or 
an average I)f 83.60 per mn.n. 

In addition to the above the sworn Government 
returns from Jllly 1st, 1880, to 1885, show a produc· 
tion of....... . . . . . ............... . 

Total. 

157 J 

1> 7,290 

8 75,000 

8100,000 

8160,516 

::3 432,806 

"Before July 1st, 1880, many of those working on Mr. Lockwood's 
grounds made large returns, but it was not possible to arrive at the 
facts. The Beauce Mining and Milling Co., and C. W. Kempton, 
.lYLE., in theil> pamphlets state that, previous to 1881, ~~400,000 worth 
of gold was taken from three·fourths or an aCI'e on lot 14, DeLery. 

"A number of other companie~ wrought between lot 11, St. Charles, 
and lot 15 DeLery, but it was not possible to obtftin any account ofthe 
gold they obtained, until Flynn's Mining Act of 1880, came into 
force, or . ..... until the courts in December, 1883, declared the 
DeLery title valid. 

In addition to the foregoing statement of the g0ld production of 
the Gilbert, Mr. Lockwood shows a receipt from the U. S. assay office, 
New York, for gold bullion of the value of $1,194.96, deposited there 
in 1892. 
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APPEN 
LEVELS OF GOLD WORKINGS, GILBER'l' 

The datum of these levels is the junction of the Gilbert and the 

2 
(~ . 
~~ 
o·~ Depth Depth Depth ------.--
Ul Q) No. of shafts-Lots-· of to pay to bed River 'fop fD S 0011ces~jons. shaft . gr[l,\,el. rock. opposite of 
~ ~ 1 shaft. shaft. 

- - - - ---- - - -1---------1---
ft. I 

St. Char-les. 

~}Lot 8 ...... 
1 Lot 8 .. ,' 

11 2" 
6 3 , 4 

5 4" 

St, Charles. 
5 Lot 7, 

!X" 
I 6 " 

5 6 ~ ... H 1613" .. .. .. .... 
St. Charles. 

f 
I 

CLot 9".",', .. . ,", . . 
D 10 A Lot 9" 

8 7 " 

St.Onge 
Sands & 
Co. 

St, Charles, 
Lot 11 .. , .. " 

" 

4 8 Lot 12, ......... .. .. 
6 9 ".,', .. , .. , . 

10 10 ,.,." .. .. ,.,.'. 
38 11 .............. .. 
42 12 .'., . . ..... ,., .. 

13 ........ .. .... .. 

8 14 Lot 13 A " .. ..... ' l 
"B J 

DeLeI'Y· 
22 J Lot 13,.,. , ,' ., 
5 2" 

Miners' Claims, . , 
Lot 12., 

IS, 
18 .. 
23.. .. ......... 
24" ' 

* Approximate elel'ations. 

ft. 

12 
12 
44 
54 
38 

ft. 

11 
11 
44 
54 
38 

35 
64 
33 

:15 
I 64 

100 
83 I' .. ~~ 
12 
21 
70 

37 
38 

60 
9 

25 
60 
64 
40 I 
67'61 
78'S 

27 

79 
40 

69 
78 
78 

none. 

56 

none. 

none. 
52 
58 

5(; 
6S'S 

none. 

61 
31'6 

56 
55 

ft, 

12 
12 

97 

70 

63 

37-;;-

ft. 

206'5 

13U'O 

156'0 

201'5 

201'0 

(;0 208'0' 
9 212'7" 

25 212'7 
60 212'7 
64 212'7 

65 'S 201'5 
76'6 218'5 

27 

63 246 
35'6 24S 

69 278'7 
78 274'0 

ft, 

150'0 

161'5 

239'0 

21S' S 

212 
218', 
222 ' 7 
250'7 
253'0 

273'0 

272 
249 

322'7 
:327'0 



CHAlMER,. ] APPENDI X n . 159 J 

DIX II. 

RIVER, CHAunn'mE DISTRICT, QUE. 

Chaudiere rivers, approximately 515 feet above sea-level. 

A13QVE DATU,!. 

'fop of Bed River at Remarks. 
pay rock. nearest 

gravel. point 
levelled. ------ --1------·------------

ft. ft. ft. 

118 ' 6 

' j ' 

::~~o: r ::: : :: 

: : -- : : :: } 'l'hestl shafts 4 to 5 ft. above ri "1'1', on sma 
.... Not bottomed, struck water and filled. 

do do do 

'" '1 .. . . 

I 
I 

'j 
.. . ! 

i 

do 
do 

clo 
do 

do 
do 

88' [) 64' 5 . . . Ovel'Howed. 

183'5 

none. 

none. 
198'7 
195' 0 

206'6 

211'0 
218'4 

176 '5 

178 '3 

152 
209'7 
197'7 
190'7 
189 '7 

, . . . .. ' . Not bottomed, works dest!'Oyecl by lire. 

· , ' , . , ,. A. Lockwood & Co., N o. l. 
, ... ,., . " "No.2, about same as No. l. 
, , ... , .. Drifted from shnft into the hill to the lead. 
· , .. , , . , Tunnelled into hillside D,oove the ditch, "bout 15 ft. above 

river, and sank slmft to bed-rock. 

· .. . , ' .. 4 ft. Test shaft . 
. ' ... ,' A L . & Co. N o.3, neal' li ne of 11 & 12abo\1t same a·s1 & 2. 

196 '6 W. P. L., near line of 12 & 13, 

21.8'5 

}NO particulars. 

209 246 
214'4 246 

Depth of shu.rts f!'Om top of timbers 82 ft. 
do do do 43 ft. , cha,inage 202' 3. 

to here. 

266'7" 253 T' .. ... .. N. B. Line of 15 & 16. 
272'0* 249'0" 
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The foregoing table is incomplete, the data for some of the shafts 
not having been furnished. There are also some discrepancies, noted 
by Mr. lngall on the MS. in his possession. Taken along with Mr. 
vVm. P. Lockwood's repol't quoted in previous pages, however, it gives 
a number of valuable details regarding the old workings of the Gilbert 
valley, now all filled in and Closed. 

APPENDIX III. 

Notes on the chainage and levels of the Gilbert River, St. Francois, 
Beauce county, Quebec, by Arthur I,ockwood. 

The datum is the junction of the Gilbert River and the Chaudiere 
515 feet abo\'e sea by aneroid, based on the height of St. ]?ranco:s 
station, Quebec Central rail way. From this point also the chainage 
was reckoned, following the sinuosities of the river. 

Chainage and Levels fl'om the mouth of Gilbert River to Lot 15, 
DeLery Concession :-

East line of 1st rang-e, N.E. .. . ..... . .. . ... . . . . 
Lot 7, St. Charlps conce~s ion . . . . .. .. . ........... . . . . ... . 
J llst below mOllt.h of Caron Creek.. . . .. .. . . ..... . .. ... .. . 
Lot 10, St. Charles, cances.i(ln ... .... ...... . ..... . . . . .... .. . 
"11," " ....... .. . . .. .. . .. .. . . .. . . .. . . 
" 13, Dp.Lery ..•........ , ... . .. . ....... . 
"15, ,,, ... . .... .... . ...... . ... . 

Ch(l,inage. Levels. 

ft. 
8,142 

11,415 
11,540 
14,297 
16,346 
19,713 
22,462 

ft. 
130'6 
151'2 
156'5 
181'2 
2m'3 
224'0 
278'7 

From Lot 15, DeLery Concession, to the Cranboume line :-

___________ Ch'i".,.I. L",l •. 

:Mouth of N.R Branch, Lot 16. DeLery. , . , , ... , . , . , . , ... , ... 
Line of Lots 16 and 17, DeLery.", ..... ,." .. ,.,"', .... ,., 
Foot of American Gold Mining CO.'6 works, F. 'Wadsworth 

&, Co., Lot 18 ......................................... .. 
Line of Lots 18 and 19, DeLery. , . , , , .. , , 

At line of Lots 20 and 21, DeLery, } ¥~~t ~! c1:,;m: : : : : : , : :: : : 
Line of Lots 21 and 22, DeLer), ... . , . . , , , , . . . . .. . , 
Foot of falls .. ,',.... . . .... , , . , . . . . . . , .. _ , . , , 
Top of falls. " ... ,. , , .. . .. . , . , , ... ,., ..... ,"" "",., 
Foot of falls and rapids a.t saw-mill , about line of Lots 22 and 

23, DeLery.", ... . ,. ". ,' " ,. , ', ." . ,. ,.' , ...... ,', 
Top of falls and rapids above mentioned, " ', ., . ,", ... " .. , 
Foot of small falls, Lot 25, DeLery, . " . . .. , ... , , , , , , . , , ... 
Lower side of bridge at road between Lots 25 and 26, DeLery. , 
About line of Concession Chaus.egros.,." " " .. , . , , . , , 

" " "St. Gustave ...... .............. . 
L ower side of Lot 31, Fraser, S.E ..... " , . ,'.. , .. ... , • . , 
On hill at Atkinson's dam, Lot 43, :Fraser, S,E.",. , .. . .. '" 
Head (If swa.mp at Cranbourne line ... ".,." . . .... ". , . . , . 

ft. ft. 
22,669 281'0 
23,067 ........ . 

23,992 307'1 
24,529 314'5 
25,8Hl 349'5 
25,819 353'0 
26,752 363'3 
27,091 360 '5 

372'1 

28,326 387'5 
28,400 399'2 
29,425 415'8 
29,926 423 '5 
32,121 445'9 
37,58G 534'2 
40,572 

I 

616'2 
46,911 709'9 

720'0 






