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ILLUSTRATIONS (
Photographs—Con
Puate V11 Looking r 8- Wheaton River valley and up Tally-Ho
gulch . e
VIII. A typical cirque on the northern side of Mt. Perkins
IX. The typical fretted character of the upland near the
edges of the master-valleys
X. Shows the southern wall of Becker Creek valley, along
which two terraces extend, between 600 and 700
feet above the valley floor

X1. Shows the upper edge of one of the many cirques that

are found along the higher portions of the slopes
of e master ley

X1I. Looking in a southerly direction across Wheaton River
valley The western face of Carbon hill occupi

the centre and left nd portion of the "

XII1. Looking in a southwesterly direction across Wheator
River valley toward the eastern face of Chieftair
A YA Draw wirtions of n sections from the w of
a typical lead-silver vein, as seen betwgen cre i

nicol

Drawing

Fi Diagrammat ection showing the plateau-surfa t at

ng the different rock formations, and cut by Wheator
River valley
Diagram showing strikes of gold-silver vein fissure
3. Type of irregular vein in the schi

4. Type of more regular vein in the schis

5. Section of vein at entrance to drift on

p claim
6. Section of vein on Wolf claim

Diagram showing st of antimony-silver vein fissure
8. Diagrammatic sketch of a silver lead deposit

). Disgrammatic sketch of the oredeposits on the Fleming
mineral claim
10. Diagrammatic east and west section throngh the coal

measures

Discram 1. Index map of portion of Yukon Territory showir
tion of Wheaton district
2. The physiographic provinces of Yukon

3. Mineral-bearing localities: Wheaton map-area, Yukon
4. Geology of Wheaton map-area
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Looking in a westerly direction up Hodnett Lakes valley,  The U shaped character
of the valley, and the unorganized character of the drainage, are well showr
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nt uplift

! ‘ bseq appears
to the writer to be quit led for, to explain the origin of thes
terraces. 1t is true that a certain amount of uplift has occurred
recent times and may be still progre 1 licated by recent roc
terraces along Yukon river al Daw 1 elsewhere, but these
ippear to have had an origin quite distinet from the gravel, sand,
ind silt terraces which characterize man f the valleys of northerr
British Columbia and Yukm In whatever manner the terraces were
formed, they must have or ited since the weial period, other

the valley glaciers Id have entirely obliterated them. Tt is
rther evident that no great amounts of material have been deposited
man ftl valle st tim depres ns such as
long the White P nd vay betwe Carere
Whitehorse, and around A val fl wt-holed and
tely ( | nd ) pear ( i
face that has |
drooks and others ha | | the terr ! hange
he erosive | or the stre 1, and 1 ¢ pears t ¢
true, but in the por Y ul territor here t terraces reach
high up on tl 1 theor r rmer existence
st amonn { t vl ¢ \ floor vhich, as
hown above i t be ty | tie cludi Wheate
nstriet
It 1 1| heer posed that th el re remmnants of
ateral moraine rmed a tl lge h ey glaciers, and
onsist thus partly of ground lebris accumulated by the ice itself,
and partly of materials that rolled down the sidehills from above, and
gathered along the upper rface of the ice. As the ice retreated,
ind stood at successively lower elevations, other accumulations would
tend to form, and those left above would remain in the form of
terraces clinging to the valley walls, The most persistent and promi
nent of the terraces would thus mark elevations at which the ice

maintained constant elevat

1 certain valleys wher

served it is difficult to disprove this theory

Becker creek (Plate X) anc
terrace accumulations remair
extend out flush with the ed
due

the terraces originated

ons for exceptionally lor

periods.

the terraces have been but poorly pre
However, at points along
1 elsewhere, quite extensive flat-topped
the mouths of the tributaries, and

If

would also have

11
of the walls of the master-valley.

to ice action, the
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ded 1 { f the tributarie ind the tire 1 rt
ch “‘| t1 \ ntan "\' topy | n it
It thus seems evident suggested by Nordenskjold | other
that these terraces are dominantly, at least, lake terra ind repre
ent successive elevat at which the water stood in post-glac
time. This calls for a damming of the drainage syste
g the lower Y river A< the terraces indica
bmerge 7 \ ~ 1 ri e lammn | a ly 1 t
ccumulations of ice or other glacial materia
Facetl Forr 1 t masses of ! ed th
master-depr ent d above, planated all le
red 1 all projecting I 1 et nd | ng them int
X - . . A b walle H s dloss of tha
| h, the num« wll tributar trea from the upland
wve | t e wal d enlargin the pr
1 I I t hat the steepl
1 v slope r I V-shaped, tr i for
nd between these are f tted forms ed in the valley-w
I'hese features are quite pronour lor the 1ster
Corwin valley (Plate IV), at most points along Wheaton R
Plate V), and along all ti ither glaciated valleys of the
ind represent forms produced by a combination of glacial

Wheaton river drains practically all the district; however, the
irface waters 2 small portion of the extreme northwestern corner

of the area are carried into Watson river to the north. Wheator

river is a typical mountain stream, and is subject to rapid floods, so

that wide gravel and sand flats and bars are characteristic of its
channel, It is a fairly rapid stream with an average current of
perhaps 4 miles an hour

I'he channel of the stream is entirely in glacial materials, and at

only few points al its course are rock-ledges encountered ; so that

very small obstacles, such as beaver-dams, fallen trees, ete., cause the
course of the stream to be deflected. The result is, that the channel
is extremely sinuous, and deep, quiet stretches alternate with much

more rapid ones










26 GEOLOGICAL SURVEY, CANADA

been placed on the lakes and Yukon river, the district has come to
be better known and information concerning it is more wide-spread

I'he climate of uthern n is, during the summer, partien
larly delightful.  On account of the northern latitude, there is almost
continuous daylight during June and July: and for five months
typical warm summer weather is experienced.  The amount of ran
varies widely in different loealitic weording to their elevations and
pre iy tom mtam ran ‘

Since Wheaton district rather high and borders the Coast
range, the rainfall here considerable During the past four years
there has been, on an average, more or less rain on 10 days in
each month, from May 1 to October 1. During the same period
rains were of rare oceurrence and the elimate semi-arid along Yukor
valley, to the nortl

Plant growth along the lowlands of southern Yukon is luxuriant
ind extremely rapid.  The growing season seems short in number
f days, | when the length of time the sun remains above the
horizon, and the consequent inerease in the number of hours of
insolation is considered, this will not appear remarkable

I'he rivers generally open early in May, but the ice remains until
the first week in June on some of the lakes. Slack water stretches

freeze over any time after the middle of October, but in some years
the rivers remain open until well on in November

I'he climate of Wheaton distriet is similar to that of many parts
f British Columbia and other northerly, but prosperous, mining
camps; and few more difliculties have to be met there in actual
mining operations than in localities farther south At least six

months in each year are suitable for surf working and for the

necessary outside operations contingent on mining and similar indus
tries. Further, during part of the summer months, work can be
continued by night almost as well as by day without the aid of arti
ficial light. The ground is continually frozen to varying depths, but
this does not interfere with mining operations, except while being
conducted at or near the surface

The following table of temperatures is compiled from the Mete-
orological register kept by Mr. Percy Reid, Mining Recorder, who was
stationed at Conrad from January 1, 1907, to March 1, 1908, and has
since been at Carcross. Both Conrad and Careross are situated in

southern Yukon near the southeastern corner of Wheaton distriet:
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Wheaton district vhols |

I'rees are chiefly found in the valley bottoms, but many places

18, but

hey extend up the hillsides to an elevation of 4,000 feet* above sea

vel, where they begin to deercase, and in 200 to 300 feet more have
Metc ceased completely By far the greater amount of timber oceurs in
pill the valleys traversed by Wheaton river, including the wide depres-
nd has sion in which Annie lake occurs which is the northerly exten-
ted in

riet: I'he valley of Wheaton river Big Bend, is about 2,600 feet, and between Car

and Chieftain hills it is 3,400 feet. above sea-level
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T'he M « rmable series of con
merates, sand es, ar ( hales, tuffs, and breccias, of Jura-
Cretaceous ag ['hese are, in places much as 6,000 feet thick, and
cover extensive tracts in the southern port f Yukon, and toward
the north gradually ease in extent and relative importance as the
leanics decrease
I'he Quaternary deposits consist of Pleistocene and Recent

embers which ar¢

nearly identical, and in some

» each other. Geological studies have, in most

stances grade int

Dr. G. M. Dawson collected Fusilinae from the limestones which extend along
th t side of Windy arm, showing them to be Carboniferous. The quartzites,
slates, and cherts lie beneath the Fusilinae horizon. Dawson, on lithological and
paleontological grounds, also correlated these limestones, quartzites, ete., with the
Devono-Carboniferous Ciche Creek series of British Columbia. Se

Dawson, G. M.—Rep. of Prog., Geol Surv., Can., 1876-77, pp. 55-58

Dawson, G. M Ann. Rept., ( l. Surv., Can., Vol Pt
pp. 170-171.

Dawson, G. M.—Ann. Rept., Geol Surv., Can., Vol. VII, Pt. B, 1804, pp. 37-40

22286—3

B, 1887-88
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ning the age which it nl wown that the are older tl
tl Jurassic Coast Rar ntr € ind newer than the | r
Pala metar T I't r | lly « cor er
extent, particularl he extremd thern portion Yukon terr
tory More recent than these, an extensive series of andesite
andesitic tuffs, and related voleanie breccias, which are contem;j

raneous with and newer than the Jura-Cretaceous sediments, and

older than the more recent voleanics. In addition to these, some
Tertiary or Pleistocene basalts have occurred as extensive flows in
certain portions of the territory. One such occurrence forms the
walls of the well known Mile anyon near Whitehorse. I'he m

recent extrusives consist of a series of rhyolites which have pierced

the older rocks, and poured over the country in places, generally in
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I'he Coast Ra r ithol ruded it into these
lder format \ i ht, late Jurassic time. This batholith,
vhicl 000 mile ng, reaching from south of the 49th
parallel t point over 50 miles north of the northern edge of
Wheaton district, extends across the western portion
f this area. Thus by far the greater portion of the rock outecrops
the western part of the district are of these granitic materials,
and where these do not actually out p they, in most places, are
believed to underlie the rocks which are exposed at the surface. It

will thus be seen that the formation composing this batholith is the
most prominent and extensive one in the district. The rocks com-
f

posing it consist of an igneous complex of granites, grano-diorites,

and diorites, which are generally fresh and unaltered in appearance,
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6 inches in diameter, and are generally firmly cemented togethe
form a firm, durable rocl I'he Tantalu nglor 1t erlie ¢
Laberge beds, have an aggregate maximum tl 1 he district
f about 1,800 feet, and consist chiefly he ve bed f
nglomerate, the pebbles of whic onsist entire f quartz, chert
d slate. Associated with thes glomerates Solite ‘aas fatiss
1 shale beds which contain a number of l-sean
During the time thesc antal 1 berge
d down, vuleanism ag: became ind gr
she nd brecciated materia f indestit
leposited with the normal sediment Andesit

formed, apparently during the period
revolution terminated the Jura-Cretaceous

and at the close of this disturbance the ent

deposit

period of sedimentation,

re district was above the

sea. Degradation again became active, and a long period of erosion

ommenced and continued until a nearly base-levelled surface

resulted. This was followed by uplift and dissection as described

nder ¢ Historieal Geology.’

Vuleanism persisted during, and cont

time after, the Jura-Cretaceous upheaval;
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DETAILED DESCRIPTIONS OF FORMATIONS

Mount Stevens Group.
DISTRIBUT ON

I'he rocks of the Mt. Stevens group occur chiefly i

a single,

northwesterly-trending belt which trom one-half to slightly over a

mile in width, is about 10 miles | and extends from the southern

edge of Tally-1lo mountain to the northern side of Mt. Hodnett

On Mineral hill, just to the north of this belt, is a small area, and to

the south of the belt are two important cccurrences on Mt. Stevens

and Dickson hill.  The Mt Stevens area is about 8,000 feet long by
3,000 feet wide, while that en Dickson hill is ol in form, and
about one-third this extent. In addition, ten other small occurrences
f these rocks have been indicated on the map; they range in iz
rom J00 or 400 feet in diameter to near » mile long. The largest

ind most important of these forms a part of the top and northern

face of a small ridge which faces Wheaton river from the south, and

es just west of Becker eres t 1 tam long d in places
may be nearly as wide. Also four small areas occur Mt. Ander
son, and in addition one occurs on Big Bend mountain, one on John-

son hill, one on the adjoining mountain to the west, and one on the
extreme northeast corner of Chieftain hill. Other smaller areas were
noted in several places, but are too small to be shown on the map.

As discussed in more detail below, this series consists of a
number of members which differ widely, not only in general appear
ance and mineralogical and chemieal composition, but also in age
They are all, however, old and extremely altered, unlike any other
rocks in the district, and have been metamorphosed and subsequently
eroded to such an extent that their mode of origin has been almost
completely obscured

The rocks on Mt. Stevens are of considerable importance on
account of the mineral-bearing quartz-veins they contain, and
consist mainly of chlorite-, sericite-, and greenstone-schists, The
members on Dickson hill are all hornblende-gneisses, while
those on Tally-Ilo mountain are hornblende-gneisses, greenstone-
schists, and limestones. The gneisses occupy the northwestern
portion of the area, while the limestones occur mainly in a single belt
up to 700 feet wide, which extends from about the centre of the

northern portion, and thence crosses Wheaton river, and appears
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3 again on the opposite side, The other members of tl cries on
I'ally-Ho mountain are greenstone-schists whicl mprise the rock
formation of most of the eastern and southern portion of the area

['he long, narrow belt running from Wheaton river to Mt. Hodnett

mposed almost entirely of greenstone hist th occasional
1 single, I e -
n, intercalated limestone bands, generally le than 10 feet 1n
ver a
| ¢ On Gold hill, howeve me s t rtzite Vere
southern . . Y
X ed w ther membe ] the ridge to tl
[odnett ; .
, and tc rel r wl
Awinlind the occurrences o Mt. Anderson t chiefly of greenstone-schists,
long by me gne 1 q I I f the Mt
, and of SIPVERS SOres Jolinson hill ar iy gne 1 irtzites, and
t e on the lioining hill to the west n Chieft hill, B dend
rrences
nta Il on Mineral hill are 1 v Zreer t
LITHOLOGICAL CHARACTER
orthern
th, and he members of the Mt. Stevens group consist n seri
places te lorit hists, greenstone-schists, sericit quartzites
Ander id quartzites, hornblende-gneiss, and limest
n John . .
Neri hists I'he sericite-schists are light grey, soft, friable,
» on the

erally fissile rocks which have prevailingly a bright and glistening
s were

wppearance, due to the great amount of mica they contain. They

eave readily al their

ition-planes, and large plates one-eighth
one-fourth of an inch in thickness are readily

places these schists contain considerable iron-ore wl

gives them a decidedly reddish colour

Under the microscope, these ro

. are seen to consist mainly of
wquently .
juartz and sericite

but contain also some orthoclase, plagioclase, and

I
almost :
Alm secondary calcite. The original feldspars have been for the greater
part alkali feldspars and have been largely replaced mainly by seri
nee or .
S ) cite and to some extent also by caleite A few distinct breccia-frag
n, and . 1
. ments were noted both megascopically and microscopically, but these
s. The : . : gEaC
are generally small. The rocks appear to have been rhyolite-breccias
while . :
that have been mashed and transformed into sericite-schists
mstone-
western Chlorite-schists.—The chlorite-schists are pale to dark greenish,
gle belt soft, friable, fissile rocks often having a decidedly smooth, soapy feel,
of the and a bright, somewhat silky appearance., They generally break

appears readily along their foliation-planes, ar

1 produce a talus composed of
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LITHOLOGICAL CHARACTERS.

The Coast Range intrusives are generally fresh and unaltered in
ippearance, are predominantly greyish in colour, and have the general
appearance of typical, medium to coarse grained granites, In a few
places the orthoclase becomes sufficiently important to give these
rocks a pinkish colour, but this iz exceptional. Frequently they
become porphyritie in structure, and contain numerous large feldspar
phenoerysts which in places were noted to be as much as 13} to 2
inches long. Hornblende particles are generally present, and biotite
15 of common occurrence; both of these minerals are readily seen
megascopically,

When examined under the microscope, these rocks are seen to
generally consist chiefly of an acid plagioclase, quartz, hornblende, bio
tite, and orthoclase, In most cases plagioclase is the chief feldspar,
and orthoclase, although generally present, is prevailingly in minor

amounts. Quartz is in most cases fairly plentiful. Green horn-

blende is nearly always present, and may or may not be accompanied
by biotite which sometimes is the only ferro-magnesian mineral
present,  Zircon, apatite, and magnetite, are frequent accessories.
The rocks have either .« typical granitie structure, or may contain
large feldspar-phenocrysts in a granitie groundmass, and so have a
holoerystalline porphyritic structure.

The rocks have thus predominantly a mineralogical composition
midway between granites and quartz-diorites, and have been ecalled
grano-diorites. Oeceasionally, with increasing orthoclase and decreas-
ing plagioclase, typical granites are found; also, in a few places, the
plagioclase increases and the orthoclase disappears and so diorites
occur. In places it is difficult to say whether the rocks are more
appropriately termed porphyritic grano-diorites, or grano-diorite
porphyries; but since the rocks everywhere are coarsely textured and
always have a typical granitic habit, the term porphyritic grano-
diorites has been adopted in all cases. Similarly, porphyritic granites
and porphyritie diorites oceur.

The term monzonite has been adopted by the United States
¢, and is used by many American geologists for
rocks midway in composition between granites and diorites, and

Geologieal Sury

according to this nomenclature, these rocks are prevailingly quartz-
monzonites, and porphyritic quartz-monzonites or quartz-monzonite-
porphyries.
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On the northern summit Carbon hill, these beds underlie a
emall outerop of Tantalus eonglomerates, outeropping around, and
for some distance past, the edges of the overlying rocks. T'he Laberge
beds are here limited to a eireular area ahout 1,500 feet diameter,

LITHOLOGICAL CHARACTERS

s chietly of arkose

Muacroscopic.—~The Labe series co

tufie, breceias, conglomerates, sandstones, and shales, which have a
s in Wheaton d

least 5,000 feet. These beds can be roughly divic

maximum a gate  thick

t of at

into lower,
middle, and upper portions, as follows

Upper beds.—Thickness, 1,500 feet, chiefly sandstones.

Middle beds. ¢ 1,700 feet, chiefly shales, with some
sandstones and arkoses,

Lower beds : 1500 feet, chiefly arkoses and tuffs,
with intercalated shales, and con-
glomerates.

These divisions are only approximate, and the thickness of each
varies; but in a general way they are found to hold true, The ‘ lower
beds’ consist chiefly of arkoses, tuffs, shales, and conglomerates. The
arkoses are predominantly light to dark grey, or pale greenish in
colour, but occasionally reddish-grey and dark greenish-grey beds are

found. They may have a dense and megascopically aphanitic texture,
or may resemble in appearance a medium textured sandstone; and
all gradations between these extremes occur. They are firm, com-
pact rocks, and decur in heavy, massive beds in which the stratifica-
tion planes are frequently only distinguishable from a distance.

Associated and interbedded with these arkoses are some tuffs
which 8o much resemble them that it is generally difficult or impos-
sible to megascopically tell the two apart. These rocks also grade
into one another, so that in places breccias occur, which have almost
equal claim to be called arkoses and tuffs,

The lower 1,000 feet of the ‘lower beds’ of the Laberge series
consist chiefly of these arkoses, breccias, and tuffs; but the upper 800
feet contain a considerable development of conglomerate and shale.
The conglomerate occurs in thick, massive beds, and consists of
materials varying widely in size. The pebbles and boulders range in
size from that of sand-grains to larger than a man’s head, and are
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can only be said that they are highly feldspathie, and microscopically
appear as breccias, In some instances these appear to be true water-
laid sediments, in others they seem to represent mainly either
showers of ashes that fell directly into the sea, or similar materials
brought by streams and deposited in the salt water.

STRUCTURAL RELATIONS,

The Laberge rocks of Wheaton district occur in two,
parallel, northerly-trending belts, cach about 7 miles long, and oceur-
ring on opposite sides of Corwin valley, Throughout the more
westerly area the beds dip to the west at angles varying from 50° to
75°, and on the eastern end of Red ridge are seen overlying the
eroded surface of the Jurassic granitic intrusives. Nowhere else in
the district were the lowest members of the series seen, and here the
lower beds of the Laberge series are much thinner than on Mt. Follé
and Idaho hill, as they have not the great accessions of ash materials,
which elsewhere gives them their great thickness, The structure of
the beds on the western part of Gray ridge is very obsoure,
but the rocks appear, in a general way, to be gently inclined to the
west,

The Laberge beds are cut off all along their western edge by a
naortherly-trending, normal fault which dips at 40° to 60° to the
east, and brings these rocks with the overlying Tantalus conglomer-
ates in juxtaposition with the Perkins voleanics. The faulting has
been the means of preserving this area of Laberge rocks; had it not
occurred, these beds would have been eroded away during the base-
levelling period, as has this series in other portions of the district.

The members of the Laberge series overlie the Coast Range
intrusives, and are older than the greater portion, and perhaps all
of the Chieftain Hill volcanics. However, the tufaceous materials
included in the Laberge beds closely resemble those of the Chieftain
Hill voleanies, and indicate that possibly the voleanic activity pro-
ducing these rocks may have commenced before the withdrawal of
the Cretaceous sea from this distriet.

AGE AND CORRELATION,

Numerous specimens of Prioncyclus woolgari have been found
in the shales on Mt. Follé and Idaho hill, and of these Whiteaves
said: ‘ Prioncyclus woolgari (Mantell)—Several crushed specimens
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and coal seams, and has an aggregate thickness in Wheaton district
of 1,700 to 1,500 feet. These conglomwerates differ from all others
so far found in Yukon territory, in that the pebbles composing them
consist entirely of chert, quartz, and slate. The pebbles are gener-
ally cemented by a siliceous binder forming a hard resistant rock
g indifferently through the pebbles

which breaks along planes passi
a noticeably constant

nerates have al

and matrix. These cong

appearance for such coarse-grained rocks, due to their uniform tex-

ture and the slight variety in the materials composing them. The
component pebbles are remarkably similar in size, being seldom
larger than 23 inches in diameter, and predominantly between 1 and
2 inches. The associated sandstones consist of the same materials
as the conglomerates, but in a finer state of division. The shales
occur chiefly in the vicinity of the coal seams, and are generally
finely textured slaty rocks. Just west of the coals, however, some
light coloured, thinly bedded shales with excellent slaty cleavage
oceur, which break readily into large plates one-eighth of an inch or
less in thickness, They were noted in the one place only, and are

less than 50 feet in thickness,
STRUCTURAL RELATIONS.

The Tantalus conglomerates on Mt. Bush and Mt. Follé overlie,
apparently conformably, the Laberge series on the east, and dip to
the west at 60° to 80°. Along their western edge, they are cut off
by the easterly dipping, normal fault alove referred to, and are
brought into juxtaposition with the Perkins group, showing that a
displacement of as much as 5,000 or 6,000 feet has occurred. To the
west of the fault these beds have been entirely removed by erosion in
most places, but a few scattered outerops indicate that in all proba-
bility they at one time covéred the entire district.

Part, if not all, of the Chieftain Hill voleanics are more recent
than the conglomerates, but as explained in discussing the Laberge
series, there is evidence that the Chieftain Hill period of vuleanism
commenced before the close of Jura-Cretaceous sedimentation.

AGE AND CORRELATION,

No fossils have been found in the Tantalus conglomerates in
Wheaton district, but a number of plant remains were collected
by the writer from the walls of the coal seams at the Tantalus mine
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tain and some of the adjoining hills to the south, and was not traced
to its limits toward the west or north, The area has a very irregular
form, and, as far as explored, & an average d ter of it 24
miles

The rocks belonging to the Chieftain Hill volean l20 out
crop over a considerable portion of the eastern Chieftain hill
and a narrow strip extends along its southern edge. A long, narrow
easterly-trending belt extends ng the top of Carbon hill, and

continues part way over the western face of the hill toward Wheator

ut 3 mile ng, and ranges in width from 100

river. This belt is

to 4,000 feet. The occurrences on Chieftain and Carbon hille are

interesting, because in them a number of the antimony-silver veins

oceur. All of these areas include intrusive and extrusive andesitie
rocks as well as tufaceouse aceumulations
I'he round of Idaho hill consists of andesitic tuffs and

breccias, and adjoining these to the east and north is an occurrence
of intrusive andesites. The combined area is about 4,000 feet long
and 2,000 to 3,000 feet wide.

Beds of andesitic tuffs also form the top of one of the small
southern summits of Mt. Stevens. This area is about 1,500 feet long

by 500 feet wide.

Other small areas of tuffs oceur, as on the northeastern spur of
Mt. Anderson, and on a low lge forming the southeastern point of
Johnson hill.  Also on the tern face of Mt, Bell a small area of
red. iron-stained intrusive andesites occurs. Dykes of these rocks

occur very plentifully throughout the distriet, but are generally only
5 to 25 feet in width—too small to be shown on the geological map

accompanying this report.
LITHOLOGICAL CHARACTERS.

Macroscopic—~The Chieftain Hill volcanies are mainly mica-,
hornblende-, and augite-andesites, and andesitic tuffs and breccias.
They vary considerably in appearance and composition, showing
many shades of red, blue, green, and brown, but generally have a
typical andesitic habit. A distinet porphyritic structure is prevail-
ingly noticeable, and phenocrysts of feldspar are generally visible,
while those of hornblende and biotite frequently occur. Some augite-
andesites occurring in Chieftain guleh and elsewhere, however, are
dark greenish, dense, finely textured rocks, in which none of the
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ogical composition, but consist chiefly of plagioclase, occasional
orthoclase, hornblende, biotite, and diopside. The plagioclase is the
chief ecomponent of the rocks and oceurs always in both generations.
The phenoerysts are predominantly labradorite, but range from
andesine to bytownite, and are generally in large well formed erystals
that are twinned according to the albite and, frequently, the Carls-
bad and pericline laws as well. Zonal structures are also plentiful.
In the mica-, and hornblende-andesites, the plagioclases are generally
megascopically quite large, but in some places augite-andesites occur
in which they are only mieroscopically discernible. An acid plagio-
clase is always present in the groundmass of the rocks, and is pre-
vailingly andesine, but oligoclase and labradorite occur. Orthoclase
also occasionally occurs in large, well defined phenoerysts, and is
frequently present in the groundmass. Microperthite was noted in
a few specimens, but is not at all characteristic of these rocks.
Both eommon green hornblende and brown basaltic hornblende
frequently occur, but of the two the green variety is the more often
encountered. They occur in both generations, and may or may not
be associated with biotite, but were nowhere seen in the same speci-
men with diopside. Brown biotite, which is probably quite as gener-
ally distributed in these rocks as the hornblende, is occasionally the
only ferro-magnesian mineral present, and exists in both the first
and second generation. The pyroxene present in these rocks is
always a colourless, or nearly colourless, diopside, and, although it
s, these are seldom of sufficient size

forms quite distincet phenoer,
to be seen with the naked eye. When present, this is generally the

only ferro-magnesian mineral in the rock, but brown biotite ocea-
sionally occurs associated with it. Olivine also was noted in a few
specimens of augite endesites, As accessories, magnetite is always
present, and frequently occurs peppered all through the groundmass.
Pyrite is also at times abundant, but is not as universally present as
the magnetite, Zircon and apatite are also common accessory
minerals,

Many of the minerals are frequently much altered, and the
plagioclase, hornblende, and diopside are always to some degree
affected. The plagioclase is changed mainly to calcite and epidote,
and, in some cases, is almost entirely replaced by these. The horn-

blende alters mainly either to chlorite and epidote, or chlorite, cal-
cite, and quartz. The diopside iz transformed chiefly to chlorite
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Klusha Intrusives.
PISTRIBL TION,

The Klusha intrusives are found only in the eastern half of
Wheaton distriet, and, with one exception, occur as dykes, What
appears to be a small stock outerops on the eastern spur of
Mt. Perking, and has an exposed diameter of 1,500 feet, but may be
mueh larger, as the bed-rock is there extensively covered by super-
ficial deposits.

The dykes are generally from 10 to 50 feet in width, and so are
often too narrow to be shown on the accompanying map. One dyke
about 700 feet wide oceurs on the eastern face of the hill situated
between Mt. Perkins and Mt. Pugh; and numbers of smaller ones
outerop on the same hid as well as on Mt Puhg, Mt. Perkins

Wheaton mountain, and elsewhere,
LITHOLOGICAL CHARACTERS,

The Klusha intrusives are granite-porphyries that are prevail-
ingly greyish in colour and of a coarsely granular habit, so that all
the principal mineral-components are distinetly discernible with the
unaided eye. Under the microscope the rocks are seen to possess a
holocrystalline, porphyritic strueture, and to consist of a micro-
granitic or mieropegmatitie, quartz-feldspar groundmass, in which
alkali feldspar and lime-alkali feldspar phenocrysts are plentiful,
and in which biotite and hornblende commonly occur.

The feldspars are mainly orthoclase and microcline, which oecur
in about equal amounts, and are in most cases only slightly altered;
but a certain amount of transformation to muscovite, and ocecasion-
ally to kaolin, has generally occurred. The orthoclase shows frequent
Carlsbad twinning. In addition to these alkali feldspars, minor
amounts of an acid plagioclase are always present, prevailingly
andesine, although albite and oligoclase may be found. These occur
mainly in the first generation, and exist as large well formed pheno-
crysts which are twinned according to the albite, and frequently
according to Carlsbad law as well, and are changed chiefly to epi-
dote, caleite, and quartz, and also in a small degree to muscovite.
Brown biotite also frequently oceurs in both generations, and is

generally much altered to chlorite. Common green hornblende is

the only other ferro-magnesium mineral that has been found in
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first generation, and occurs in large idiomorphic forms which often
exhibit Carlshad twinning, and are frequently considerably altered

to muscovite,  Quartz exists mainly in six-sided and four-sided

erystals, which often show considerable corrosion, Large acid
plagiocluse individuals oceasionally are seen, and are generally much
altered to kaolin and quartz.  Aceessory iron ores are also commonly
present, and apatite and zireon oceur,

The groundmass is generally holoerystalline, although in some

instances it is hypohyaline, and might then be described as ranging

from pererystalline (extrenely  erystalline  with  some glass) t

doerystalline (dominantly erystalline). A wicropegmatitic fabrie is
the most characteristie of these groundmasses, and beautiful inter-
growths of quartz and feldspar are seen, representing the crystal-
lization of eutectic mixtures of these minerals,  Mierogranitic
fabrics also oceur, but are less common than the micropegmatitic,
In such cases, the groundmass is holoerystalline granular, and con-
sists chiefly of quartz and alkali feldspar. 1In the hypohyaline
varieties, more or less devitrified spherulites commonly oceur, and
are often in bands or layers parallel to the original flow-structures,
In other cases, the glass is wore or less evenly distributed through-
out the groundmass,

The clastic rocks are seen to consist chiefly of rhyolite fragments
which frequently eshibit typical conchoidal fractures, and, at times,
are definitely the broken or exploded portions of vesieular masses
of rhyolitic lavas. In places these rocks contain fragments of ande-

site, granitie vocks, ete, which ocenr associated with the other

materials. A considerable amount 1 glass also

f partly devitrif
oceurs in them, both as matrix and as fragments,

ORIGIN,

The Wheaton River voleanics occur mainly as dykes, voleanie
necks, surface flows, and tufaceous accumulations. The flows are
often less than 10 feet thick, but are at times considerably more;
and appear to have come chiefly from the fissures which occur plenti-
fully on Chicftain and Carbon hills, and from which thin streams
of liquid rhyolites poured forth.

A small voleanic neck is eut by the ereck which runs along the
vorth side of Mt. Bell. This intrusive area appears to be about
4,000 feet in diameter, and lavas and associated tufaceons materials
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Corwin valley and Wheaton River valley, within the limits of
Wheaton  district, ar 1 it ] deposits,  the
1 nesses of h « | irmised ey have nowhere
cen penetrated  to  the underlying  bed-rock l'errace exposu
adjoining distriets indicate, however, that these materials may
( everal hundred feet  thic Great  thicknesses of these
deposits also occur in the vallevs of Fenwick creek; of Summit
creck between Cirque mountain and Vesuvius hill; and of the lower
portions of others of the larger streams tributary to Wheaton river,
such as Becker, Berney, Thompson, and Partridge crecks. Pleisto
cene materi occur, in addition, along the lower portions of the

walls of Corwin valley, Wheaton River valley, and the lower parts

f some of the larger tributary valleys. Terraces composed partly of

lateral moraine aceumulations oceur along Corwin valley, Wheaton
River valley, and the valleys of Partridge, Becker, and Fenwick
creeks, up to heights of 700 or 800 feet above the elevation of the

Wheaton river at the nearest point. Oeccasional boulders and minor

amounts of Pleistocene deposits occur even on the plateau-surface

A\ thin mantle of Recent material covers the surface of the

district nearly everywhere, except on steep slopes and escarpments.

On the geological map accompanying this report the colour

¢ nature of the under

ary is used only where t

representing Quater
lying bed-rock is uncertain, so that the areas coloured Quaternary

main Pleistocene deposits occur, as the

are really those where the
Recent materials are rarely sufficiently thick or extensive to conceal

to any extent the pre-Quaternary formations,

LITHOLOGICAL CHARACTERS.
I'he Pleistocene and Recent terranes of the distriet are litho
1, and sometimes grade into

ically in many places nearly ident
they are not differentiated but are

each other so that, in most cases,

regarded as a stratigraphic unit
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materials exist, It is oee wally, however, found somewhat mixed
with other surtace deposits, where it has been washed from the hill-

is the nearest known

sides into the valleys helow. Mt. Wrang
voleano at present active, and the ashes appear to inerease in that
direction: it seems probable, therefore, that it came either from that
wountain or from some vet undiscovered, or now extinet, voleano in
the vieinity In Wheaton distriet this material is from 1% to 3
inches thick, and is thickest in the northern and western parts of
the area.
STRUCTURAL GEOLOGY
General,

A study of the structural geology of Wheaton distriet resolves

itself, for the greater part, into a consideration of the relations of

the Jurassie granitic rocks to the other geological terranes.  Sedi-

wentary rocks are preserved over only a relatively small portion of

the district, and their structures, as shown by the geological map

and sections  accompanying this report, are quite simple.  The

igneous materials of more recent date than the Jurassie plutonics

are the ordinary types of andesitie, rhyolitic, and basaltic voleanies

to be seen in many distriets, and their struetural relations have been

diseussed undre * General Geology ' in connexion with their detailed
deseriptions.  This section on structural geology, in which only the
general structural relations of the district are intended to be con-
sidered, will, therefore, treat mainly of faulting and of the invasion
of the granitic batholith which underlies the entire district, and

outerops over the greater part of it.

The Granitic Batholith.

Wheaton distriet is situated along the eastern edge of the great
Const Range batholith, and thus furnishes a favourable position in
which to observe the relations of the granitic intrusives to the in-
vaded materials, as in spite of erosion considerable portions of these
still remain.  In the eastern half of the area, remnants of the roof
of the batholith are still to be found, and two huge walls separating
subjacent portions of this great igneous wass, as well as numerous
inclusions, still exist,

Farther west the older rocks do not oceur, as the intrusives have

risen considerably higher along the central portions of the batholith

B i e






i GEOLOGICAL SURVEY, CANADA

However, the winute interfingering of magma and older rock,
that is to be seen in connexion with the Pre-Cambrian batholiths of
the Laurentian area in Canada and elsewhere, and in the Palwozoie
Latholiths of the New England states and other distriets, is not
here found, Further, the invaded rocks have apparently received no
additions from the magma except in the form of distinet dykes, sills,
and other forms of considerable size. No granitization is apparent,
i.e., the addition of chiefly feldspar and quartz, minutely introduced
along an infinite number of irregular spaces, has not been a feature
of the batholithie invasion here, as in the cases just mentioned. The
only apparent effect that the granitic magma has had on its walls is
to cause a recrystallization of materials to some extent, end thus
zive them a denser texture. Even this metamorphism extends only a
few feet from the intrusive border. That a certain amount of marginal
assimilation occurred seems evident by the fact that the granites for
a short distance from the contacts with the darker rocks, particularly
the andesites, have an increasingly darker appearance as the wall is
approached, until at the coatact all are often a dark green colour.
It is not thought, however, that this process has been operative to
any great extent, as 20 or 30 feet away from the contact the com-
position of the batholith appears to have been unaffected by its
walls. However, to definitely decide the extent to which assimila-
tion has been effective, a large number of rock analyses would require
to be made, which has not been done for this district.

The method of mechanical batholithic invasion that has been
mainly effective herc appears to have been that of the breaking away
of blocks from the roof, and their sinking in the intrusive magma
which probably rose as they sank to fill the places they had occupied.
That this process is not only a possible one, but one that has in all
probability been chiefly operative in the case of the majority, at
least, of the batholiths of western North America, has been shown by
Daly, Barrell,' and others. Daly® has shown that blocks of an
average rock sink in a magma of average composition, owing to its
temperature and consequent less density, Accordingly in this dis-
trict, as the intrusive has about an average composition and as the
walls are, in most eases at least, decidedly more basie, these would
readily sink.

‘()p? ;I(
*Daly, R. A.—"The mechanics of igneous intrusion’”: Amer., Jour, Soc., Vol. XV,
Apr., 1903, pp. 269-299,
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The fault is of the nonmal type, ie, the hanging-wall moved
downward in relation to the foot-wall, and it i< inclined to the north-
east at angles varyivg from 457 to nearly 907,

An interesting festure in connexion with this great break is
that its location appears to have been decidedly influenced by the
position of the contact between the andesitie rocks and the granitie
intrusives. The andesites, as above explained, project as a great wall
astern face of this

down into the granitie batholith, and it is the
wall that appears to have controlled to some extent the location of

the fault-plane,

Explanation of Geologic Sections.

Observations in the field necessarily reveal conditions only at

the actual surface, but a compilation of all the data that can be

obtained, combined with goneral geological experience, allows of
inferences being made coneerning the general relations of the forma-
tions underground, which approach almost to the degree of certainty
obtained by observation. Thus, in spite of their inferential char-
acter, geologic eross-seetions of a region are of great value as show-
i their

ing the relations of the various formations to each other,
probable structure.  The sections shown in the geological map
accompanying this report are constructed from the ideas of geologic
relationship and structure developed in the preceding discussion, but
a few points may here be worthy of mention in way of review and
explanation.

(ross-sections B-B and C-C show several ineclusions in the
granitic mass underground. These are, of course, not known to
exist in the actual position shown, but since similar small bodies are
found seattered over the surface at all elevations, it is only reason-
able to assume that others occur under similar conditions beneath
the exposed portions of the batholith,

Cross-section B-B shows an irregular apophyse of the granitic

rock invading the andesites. The structure of this intrusive body is,
of course, conjectural, but surface observations show that the granitie
rocks have in many places invaded the older andesitic materials in
this fashion, and they thus very probably have here a form resembl-
ing that shown, which iz, however, intended to represent a general
rather than a specific attitude of the rocks toward one another.

|
|
|
|
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conl distri Memoir No. 5, Ge Surv., Branch, Deg f Mines, Canada, 101 0
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During the long period of erustal stability previous to this last
important uplift, the topography was reduced to the form of a broad
and gently undulating plain, and only occasional ur reduced hills and

ridges remained projecting above the general level.  This lowland

surface then beeame transformed into an upland tract, and the
streams of the district were thus given renewed life and erosive
powers, awd, consequently, iwmediately ecommenced sinking their
channels in the uplifted peneplain,  Soon, numerons deep ineisions
were carved, whieh interseeted the region in various directions. The
interstrenm areas beeame more and more individualized, and assumed
gradually the aspect of separate mountains and rid

The uplift of the Yukon platean, ineluding Wheaton district

and the adjoining Coast range on the west (Diag. 2), was of a ditfer
ential character and was thus really an upwarp, and was <o condi

tioned that the resultant topography had the contour of a hroad

shallow trough, the approximate axis of which is occupied by Yukon
river and its tributary the Lewes, while the Coast range lies along
its western rim. It thus happens  that  the westerly portion  of

Wheaton distriet was more uplifted than parts farther east

The higher tracts to the west and south of Wheaton distriet,
during the Pleistocene, became the gathering grounds for glaciers,
and huge tongues of ice moved down Corwin and Wheaton River
valleys and their main tributaries,  These valley-glaciers aceentu
ated the topography produced by uplift and subsequent crosion, and
deepened and broadened the depressions they oceupied, steepened the
valley-walls, and seulptured the land-formes in a manner character
istic of ice-action. Vast mwounts of morainal and other glacial
materials were also deposited over the floors and along the sides of
the main depressions of the distriet,

After the retreat of the ice, the topography was practically that

of to-day. The master-streams have been sinee employed in remoy

ing the burden of glacial sand, gravels, silts, ete., from: their valleys,

but Wheaton river and its main tributaries have, as yet, not

succeeded in trenching their channels to bed-rock.

A thin veneer of Recent materials forms the surface nearly
everywhere. This consists chiefly of sands, gravels, and silts of the
present watcrways, ground-ice, muck, voleanie ash, and soil.  This

voleanic ash is an interesting occurrence, and forms a layer 2 inches

to 4 inches thick, very near the surface.
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Pyrite and chaleopyrite

1 oscattered particles.  Native gold and sylvanite

petzite, and tellurie ochre also oceur, b have

been ddentificd in only two localities; Gold hill and Mt. Stevens
I'he gold is generally very fine and oeccurs apparently both as a
primary mineral and as an oxidation product of the tellurides

I'he native gold and tellurides have so far only been found in
small pockets on the Gold Reef claim on Gold hill, and in some float

quartz, which comprised chiefly a large mass of several tons, found

near the summit of Mt Stevens,  Some of the <amples of pockets of
1d and
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Strike I Dip Al of the fissure far s known str

in a general direction parallel to the trend of the belt in which thes

r. They dip in all cases, except as mentioned below, to the north-
east d are generally steeply inclined, the angl f inclination to
the horizontal varying from 60° to nearly 90 Veins in the schists,
however, are liable to dip to the southwest, but the only one known
that does so is that the Gold Reef elair Fhis irregularity is

mentioned later

Influence of Containing Rocks—The containing rocks have a ver

marked influence in determining the form of the deposit ['he fissures
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farther, as neither end was found. Throughout this distance it con
tained 4 to 5 feet of quart nd its associated metallifer mineral

No other vein seen in the ¢ A

distance. The Gold Reef vein on Gold hill, in the Mt. Stevens group,

1ws been followed as great

uterops at least 1,000 feet; and another vein in similar rocks on

the east side of Mt. Stevens is traceable for upwards of 1,500 feet -

Most of the other veins have only been followed 200 00 feet or
less.  But no systematic attempts have been made in this direction; “‘
s0 others may extend as great or a greater distance than the 3,000 i
feet given above as a present observed maximum b
Width of the Fissures in the Granitic Rocks.—The veins in the s
granitic rocks vary in thickness from a few inches to 7 feet or more, e
ren

but 3 to 4 feet seems to be the average. The MeDonald Fraction
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I'he Silver Queen and Gopher elaims ave situated on the wester

rt of Wheaton m tain, near the Mc¢Donald Fraction, and ar

1 prineipal elamms m a group of seven owned by the ¢ Tally-11
Boy On the Silver Queen is a quartz vein, in granite, which,
vhere it exposed, is 3 feet thick, and contains galena and pyrite

On the Gopher, is an irregular, lenticular mass of quartz in gree:

stone-schist, which, at the widest point discovered, is T feet from

wall to wall I'he quartz is very massive and carries scattered

particles of galena. Neither of these veins has been de veloped to

any extent, and it is not known, on account of erficial, frozen

material, how persistent or extensive they are I'he quartz fron
both claims is reported to earry encouraging amounts of gold and

silver,

Tally-llo Gulch and Vicinity—Tally-Io Group.—On the west
side of the Tally-1lo gulch, which extends along the western end of
Wheaton mountain, a group of eight claims, the Tally-1lo group,
has been located by Adam Birnie, C. J. Irvine, (. 1. Burnside,
W. M. Hair, and F. T. McGlashan, who have formed a partnership

+ prospecting and mining purposes, and are known throughout the

district as the ‘ Tally-Ho Boys.

All the assessment and other work for the entire group has been

performed in the development of a single vein, that was considered

the most important on the property. The ore occurs in a brecciated

fault-zone, 4 to 12 feet thick, in the (¢ Range granitic formation,
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In rave instances the ores of antimony, instead of being asso

ciated with

Id, oceur as extreme developments of the rich silver
veins.  The ores of Carbon and Chieftain hills are of this type which
is represented by subdivision (¢).  An ocenrrence of this kind was

worked until the sixties at Mobendorf,' in Saxony, 7 miles north-

west of Freiberg, which Friesleben has designated the Mobendorf

t the only other veins of this character that are known
to be mentioned in geol Broken hill,

in the Barrier range of New South Wales” In both of these locali-

type. Al

ical literature oceur east of

ties, the ores oceur in erystalline metamorphic rocks, while those on
Carbon and Chieftain hills are found in granites, andesites, and
andesitic breecias, and thus possess essential characteristies not pre-
viously deseribed,

Nummary Deserviption—These antimony-silver ores occur dis-
tributed throughout a westerly-trending belt about 5 miles long by
14 miles wide, which includes all the southern portion of Carbon hill

and extends to the west across Wheaton river and embraces the

central portion of the eastern face of Chieftain hill (Diag. 3.) The
greater number of the veins, however, have been discovered on the
western face of Carbon hill, on an area about one mile in diameter.
These ores oceur in the Jurassiec Coast Range granitic rocks, and in
the Chieftain il andesites and voleanie breecias, The veins have,
with one exception, a general westerly trend and are either perpen-
dicular in attitude or dip to the northeast.

Two of the veins are traceable for over 2,000 feet on the surface,
but other outerops are generally covered with superficial materials,
s0 that 200 feet is the farthest that any of them have been followed,
but a number probably extend much greater distances.

The veins vary in thickness from 2 or 3 inches to 6 feet, but
1 to 3 feet is generally about the average of the more valuable. The
fissures, in all the cases so far discovered, appear to be simple in
form and without any foot or hanging-wall stringers or branching
fissures,

The ores consist chiefly of quartz, calcite, barite, stibnite,
sphalerite, Jamesonite, galena, and grey copper. Stibnite constitutes
the greater part of the vein-fillings in parts of some of the veins, and
in such tases is generally associated with minor amounts of

Cotta's Gangstudien, 1, 1850, p. 104-
6, p. 69.

"Muller, H.—"'Erzlagerstitten bei Freiberg”
2Smith, G.—Am. Inst. Min, Eng., Vol. 26, 1

suly
sur

ant
Wh
mile

face

fron

foun
aren
cons
Sear
out
those

|
in th
andes

are «

29



s

\ X
L | ter ‘
! to 65 per N |
t | It t hat r vill
! r widerable port f 1 I t '
t 1 more tl 10 feet b hie I ¢
I'he e of vein-oxidation is prevailingly shallc . 1
Uphide werall r witl ew inche r 4 or i f the
I On t m t cacl T |
] Hiese
DETAILED DESCRIPTION
1 | f Distril Ihe fissure ontaining these
ony-silver veir far as has been d ered, are limited, in

Wheaton distriet, to a westerly tre

whing belt, 5 miles e by 13

v includes the centr portion o e easterr

| and a ne extending through Carbon hill

from its extreme western to its eastern edge (see Diag. 3 I'l
greater number of these ore-containing fissures, however, have been
found on the western face of Carbon hill, and are included i an
area not more than a mile in uneter.  Further prospecting may
considerably extend the boundaries of this wineral belt, as but little
search for ore has been made in the surrounding distriet, through

out much of which the geological conditions appear to be similar to
those on Carbon and Chieftain hills

Formations in Which the Fissures Oec These fissures oceur

in the Jurassic Coast Range granitic rocks, and

andesitic tuffs and breecias of the Chieftain

are of late Cretaceous or early Tertiary o

8
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ires, and t ntaining the richer silver ores, have been found,
«o far. chiefly in Coast Range granodiorites, Otherwise, the ores
ocenrring in the fissures ol the different re just d are
practically indistiy ble
Strikes and Dips \s the of issures are st
olases covesed with sunesfiold A 1 as most he veir
it were examined, had been but slightly pr « . in m
cases could the str res be determined at all definitely
The fissure con he Morning and Evening vein, the prin
N
///""\
d
s/ \‘
/
/
/N\
/ o
\ \
\

Fig. 7. Diagram showing strikes of antimony -silver vein fissures
K

cipal one on Chieftain hill, strikes due west, On Goddell’s elaim, on
the northern side of Carbon hill, are two parallel veins not more
than 20 or 30 feet apart, that have a strike about 7° south of west
(S. 83° W.). The three veins being developed on the Porter group,
on the southwest portion of Carbon hill, strike 13° north of west
(N. 77° W.). Near the lower end of Chieftain gulch, on Chieftain
hill, a small, economically unimportant vein was noted, that had a
W. These were the only strikes that could be

strike of about N.
at all accurately determined, but all the other ore-fissures found on

to
Ho
the
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Carbon hill appeared to strike in a westerly direction. o that, with
the exeeption of the one small vein in Chieftain guleh, all the fissures
appurently strike due west, or within a few degrees of this direction
(Fig. 7.)

ie fissures on the Porter group dip to the northwest at 50° to

55° but all the other vein-fissures in the distriet are practically
perpendicular in attitude.

Persistency,—The two parallel veins on Goddell's elaims, above
mentioned, can be traced for about 2,000 feet along the steep side of
a guleh on the western face of Carbon hill, where the conditions are
favourable for outerops. The other veins discovered in this vicinity
are not as favourably situated in this respeet. One of the veins on
the Porter group has been traced for over 200 feet, and has every
appearance of continuing much farther in both directions, but super-
The ore-fissure on the Morning

ficial materials cover the outer
and Evening claims on Chieftain hill is exposed to the north of
None of the other veins have

Chieftain guleh for about 200 feet,
been followed for over 50 feet, It is quite probable, however, that
further development will show numbers of these fissures to possess
considerable persistency.

Widths of
3 inches to 6 feet. The thickest vein on the Porter group is 14

the Fissures.—The fissures vary in width from 2 or

inches to 3 feet wide, and the narrower fissures on this property
range from 6 to 14 inches, The Morning and Evening vein is 5
feet wide at one point, and Goddell’s veinsg vary from 2 to 6 feet.
The more promising vein-fissures in most places, however, range in
width from 1 to 3 feet,

Faulting.—The walls of the fissures were, in several places,
distinetly slickensided, showing that the fissures are, in most cases
at least, fault-fissures. This feature was not noted in some of the
outerops on account of surface weathering, but where solid walls
were to be seen, slickensiding was generally in evidence. A thin
layer of clayey selvage one-eighth to one-fourth of an inch in thick-
ness, also oceurs in places on the walls of the Porter veins. This
also indicates faulting.

As the fissures all oecur in massive igneous rocks, it is impossible
to say what the displacement of the walls, due to faulting, has been.
ind none of

However, no surface evidences of movement were noted,
the veins, so far found, contain brecciated wall-rock materials.
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One vein on the Empire claim consists of a quartz and barite gangue

containing a liberal amount of granu particles of sphalerite as

well as some Jamesonite,

It is thus seen that the mineral content of the:c veins varies

considerably, and ranges from chiefly stibnite, to eniirely quartz,
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Ver
tends to diminish the effects of oxidation, as the waters are rapidly sidl
conveyed from the uplands to the wain valley-depressions, and so s
have relatively little opportunity to act on the mineral deposits,

Still another point should be mentioned in this connexion, As okia
previously stated, the chief metallic minerals oceurring in these tha
veins are stibnite, galena, sphalerite, Jamesonite, and grey copper; bl
pyrite and marcasite are rarely, if ever, encountered. Recently, H. A, the
Buehler and V. A. Gottschalk ' have demonstrated experimentally, $tos
that the ordinary natural sulphides, as galena and sphalerite, are the
oxidizable with difliculty under ordinary surface conditions; but
that, in the presence of pyrite or marcasite, they are readily oxidized. tha
The marked absence of pyrite and mareasite may, to a considerable Sou

extent, account for the shallowness of the oxidized zone in these

deposits, furt
The following are the more important changes that have taken

place in these deposits due to oxidation. The galena, in places, is

oxidized to lead carbonate which often remains in the spaces origin- o
ally oceupicd by the galena, but may be carried down and deposited ,‘I"
at a lower level. The stibnite, at the very surf, is altered to a e
whitish-yellow to yellow, earthy substance, known as antimony ochre, =i
but which appears to consist chiefly of stibiconite (H,8b,0,). The e
Jamesonite is also, to some extent, transformed into lead carbonate ‘;”
and antimony ochire.  Malachite was noted in small amounts, in a :“.’
few places, due to the oxidation of the grey copper. Definite altera- shot

tion products of the sphalerite were not noted.

Leaching and Enrichment.—In many veins of the caleitie type,

it is common to find a decided enrichment in the oxidized part of veit
the deposit, due to a reduetion in volume of the ore by the solution Spr
and removal of the soluble constituents, No such surface enrich- pebl
ment oceurs in connexion with the antimony-silver veins, In

fact, no surface sample is known to have assayed more than one affo
dollar in gold per ton; and silver and antimony do not become con- thes
centrated at the surface,

The argentiferous galena and grey copper are to some extent 1
oxidized at the surface, as mentioned above, and their silver content o
i, in all probability, partly dissolved out and deposited lower down Ho.
in the vein. This leaching process, however, appears to have been Econ

Nevt

1“*Oxidation of Sulphides': Econ. Geol., Vol. V, No. 1, Jan., 1910, pp. 28-36.
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number of orogenic movements and erosion eveles that have oceurred
since the formation of the deposits,

It is known, however, that the waterials such as compose these
veins are deposited by eireulating waters containing dissolved gases
and metalliferous compounds. It is also generally supposed that

these waters derive their mineral-contents from some molten or

highly heated igneous intrusives, These antimony-silver veins are
cut by, and are, therefore, older than all the known igneous rocks
of the district, that are wore recent than the Chieftain Hill
materials. They would appear for this reason, to be associated with
these, if they are connected with any of the igneous rocks known to
exist in this locality. The fact that these veins always occur either
in or near the Chieftain Hill voleanies also gives weight to this
idea, It is, therefore, quite probable that the materials composing
the veins were deposited in the granitic rocks and already cooled

andesites and breccias, while the underlying magma, from which the

andesites and breceias were derived, was still in a highly heated or
molten condition, and that the material comprising the veins was
derived from this molten material. Since, however, the Wheaton

River voleanics and the Klusha intrusives probably represent later

products of the reservoir from which the Coast Range intrusives
originated, and as the Klusha and Wheaton River rocks were formed
after, and the Coast Range rocks hefore the antimony-silver veins,
it would appear that a vast granitic magma remained in a highly
heated and fertile condition during the period in which the veins
were produced, and may possibly liave been the source of the material
composing them.,

DESCRIPTIONS OF MINING PROPERTIES,

A large mimber of claims have been located in the distriet, and
a considerable portion of them are still being held. On only a few,
however, has any development work been performed, and these are,
in most vases, the only ones that afford any definite information
concerning the ore-deposits of the vicinity, A number of the more
promising are described in the following pages.

Carbon Hill Claims.—The Porter Group.—This group includes
three clains, the * Porter,” the * Empire,” and the ¢ Excelsior,) which
are owned by Mr. I, E. Porter and Mr. W. J. Flo uing. These
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vein,”  These are 2 inches and 6 inches thick, respectively, where
they outerop, and consist chiefly of quartz containing disseminated
particles of galena and groy copper.

Practically the only surface development that has been performed
on this claim i< in the form of an incline shaft about 10 feet deep,
on the * big vein.' A cross-cut was being driven when the claim was
visited, that was intended to tap the four parallel veins just men-

tioned.  The *big vein' would be encountered farthest from the

mouth of the eross-cut, and at a ealeulated depth vertieally below the
surface of 180 feet. It is revorted that some of the veins have been

eross-eut this w v CI00-10) . and that very encouraging ores were

enconuntered.

It is not known what any considerable portion of these outerops
will assay, thovgh a large number of samples taken from the surface
and from the 10 foot shaft have been tested, and afford some informa-
tion, A few pssay ' returns running as high as 500 ounces of silver

per ton have been obtained, and several sumples of the ores contain-

ing considerable galena and grey copper gave from 100 to 200
ounces; the majority of the samples that have been tested, however,
contained less than 50 ounces of silver per ton. The ores from the
Shig vein,” in places, contain 50 per cent to 60 per cent antimony,
and one sample from this elaim, containing both silver and antimony
in important amounts, upon analysis gave 50-140 ounces of silver,
3140 per cont lead, 185.75 per cent antimony, and $£0.50 gold. The
ores varely contain wore than a few ecents per ton in gold. The
galena

I stibnite are both silver-bearing in places, and may be
"\'!""\'\\'IN'I'V-

Goddell's Claims—The claims referred to in this report as
fGoddell’s elaims,” constitute a group situated on the Wheaton River
slope of Carbon hill, about ene mile to the north of the Porter elaim.?

Two parallel veins, not more than 20 or 30 feet apart, outerop
in o guleh on these claims, and are distinetly exposed to view,
extending up the mountain side for a distance of over 2,000 feet.
They occur in the Jurassie granitie formation, strike 8. 83° W
and have an almost perpendicular attitude,

"

IThese assays were made by Robert Smart, Gov. Assayer, Whitehorse, Y. T.,
nnd by the Department of Mines, at Ottawa.,

*Mr. Charles Goddell is believed to own a number of other elaims in the neighbour-
hood of Chieftain and Carbon hills,

pro

oxt
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rnated with Jamesonit

I'lie veins consist chiefly of quartz, impr

and avsenopyrite, and are 2 and 2 to 6 feet thick, respectively,

Some open-cut work and a cross-cut, 20 1o 30 feet long, compris

the development work on this property. The veins are, however,

fortunately situated on the rugged mountain side, so that nature has

done considerable surface stripping, and o exposed them for a much
greater distance than any other veins in the loeality,
Chieftain Hill Claims.—The Morning and Evening Claims

I'he only elaims on Chieftain hill on which ore of any importanee

has so far been discovered, are the Morning and Evening, which
adjoin one another on the same vein.  The vein oceurs in a fissur

and has an

in a fine-grained, greenish andesite, strikes due west
almost perpendicular attitude,  Where it crosses Chieftain gulel
the vein is & feet thick, and consists chiefly of quartz and stibnite
with subordinate amounts of zine blende; 2 feet of this thickness
is composed almost entirely of stibnite which exhibits beautiful
colummar and radiated stractures,  Fifty feet away in cither dirved
tion the vein is not more than 6 inches to 1 foot in thickness. The
only development work that has been performed on these clains

consists of a little surface stripping.

Silver-lead Veins.
GENERAL STATEMENT,

The silver-lead veins have been found chiefly in a northerly
trending belt about 2,000 feet long and 1,000 feet wide, which i-
situated on the castern face of Idaho hill, aud is chiefly included by
two mineral claims that comprise the Union Mines group. A fow
veins have also been found to the south, on the adjoining Nevada
group, aud one similar deposit is reported to oceur on the north face
of Mt. Follé, half a mile to the southwest of the Union mines

These veins all oceur in a generally finely textured, grey to pale
green feldspathic rock which, in most places, is a typieal arkose, The
, strike about N, 12° W, dip at approximately

deposits, in most es
707 to the west, and in a general way coineide in these respects with
the containing formation.

At least twelve veins have been discovered on the Union Mines

the maj

rity, for the greater portion of their

property.  Of these,
oxtent, are from 4 to 12 inches in thickness, and can be traced from

22286—9
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10 to 200 feet along the surface, and surface stripping may show
that some extend much farther. The veins generally are fairly
vegularly tabular in form, but close examination shows in many
places a lack of definition between the walls and the ore. The vein-
materials penetrate the enclosing rock in an irregular manner—in
some instances only microseopieally discernible, and in others quite
extensive,  In several places veins which for considerable distances
are only a fow inchies in thickness, suddenly widen out into irregu-
larly-shaped ore-masses 4 to 6 feet wide and up to 20 feet or more in
ln-lu.'lh,

The vein-materials consist chiefly of quartz, caleite, galena,
arsenopyrite, zine-blende, pyrite, and chaleopyrite. Quartz is, in most
places, the chief gangue-mineral, and arsenopy rite and galena are
the prineipal metallic constituents of the deposits, Included portions
of wall-rock are plentiful in places, particularly along the edges of
the veins, The ores generally contain only a few cents in gold to
the ton, and seldon:, if ever, have more than #2; so that silver and
vically valuable constituents. Assays of the

lead are their eco
better grades of galena ore yield approximately 50 ounces of silver
and 40 per cent lead, but higher returns have been obtained from
selected samples. It is thought that considerable portions of the
surface ores, and all of the exposed parts of some of the veins, will

average between %15 and $20 per ton in silver and gold—the gold

being always relatively small in amount.

The ore-minerals are somewhat oxidized at the surface, but as
the development work has not exposed auy of the veins to a depth of
more than 6 or 7 feet, it is not known how deep the oxidized products
may extend, but unaltered sulphides oceur plentifully at the surface.
rmed, for the greater part at least, by meta-

The deposits were
somatic replacement; i.e., the solution of the walls and the deposi-
tion of the vein-materials took place simultaneously, The mineral-
hearing solutions appear to have travelled chiefly along the bedding-
planes of the clastic rock in which the veins oceur, but in a few
stures in the rock. Practically all that is
¢ were formed

w followed eross-fr

known concerning the age of the deposits is that the

later than the Jura-Cretaceous rocks in which they oceur,
DETAILED DESCRIPTIONS,
Distribution.—The silver-lead veins oceur chiefly on the eastern

face of Idaho hill—the castern portion of the easterly-trending ridge
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situated between Schuabel and Perkins crecks which lie on  its
southern and northern sides, respectively,  Idaho hill overlooks
Annie lake to the east, and forms a part of the western wall of
Corwin valley, the widest and most important depression in Wheaton
distriet (Diag. 3, also map of Wheaton district).

Another vein, reported to resemble those on Idalio hill, has
recently been located about half a mile to the south, on the northern
slope of Mt. Follé, but it was not seen,

The majority of the silvcr-lead veins occur on two claims com
prising the Union Mines group, and are distributed over a north-
westerly-trending area about 3,000 feet long by 1,000 feet wide,

Eight other claims, formiug the Nevada Mines group, have been

located as extensions to the Union Mines, and are situated chiefly to
the south of this property. Ore-veins are believed to have been found
on the Nevada group only in a few places, but those that have been
discovered are quite similar in appearance to the deposits on the
Union Mines ground, with the exception that generally they contain
less galena. The writer caw only two veins on this group, both with-

in 1,000 feet of the southern edge of the Union Mines ground, and

on the steep, southern slope of Idaho hill, facing Sehnabel creek.
Formation in Which the Veins Occur.—The veins all occur in
light grey to pale green, generally fine-grained, homogenous
appearing feldspathic beds which belong to the Jura-Cretaceous
Laberge series, and under the wicroscope are generally seen to be

, contain  econsiderable tufaceous

typical arkoses, but, in plac
material,

Strikes and Dips.—The veins, in a general way, all appear to
follow the dip and strike of the elastic rocks in which they oceur,
ulthough, in places, this is not at first evident, because the rocks are
generally heavily bedded, and in many eases their bedding-planes
can only be distinguished from a distant view-point. The majority
of the veins thus strike about N, 12° W, and dip from 60° to 70° to

the southwest. One vein, however, was noticed that departed con-
siderably from this general strike, but it appeared to extend only a
short distance, following, apparently, a minor fissure in the rock-
formation.

Persistency and Dimensions,—These veins are in many places
very irregular in form, and generally have indefinite walls which are
invaded and pierced by the ores.  The centres of the veins are nearly

2226694
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g0 given little opportunity to attack the ore-deposits. These poiuts
have been discussed more in detail, in considering the gold-silver
veins,

Swall as are the effects of oxidation in these deposits, they
appear to be somewhat greater than in the antimony-silver and gold
silver veins. Considerable portions of the silver-lead deposits have
been much altered at the surface, and oxidation extends down as far

as the ores have been developed, which is, however, only 6 or 7 fee

At this depth, oxides and oxygen salts are quite plentiful, which is

not the case with the other types deposits mentioned above. This
difference in amount of oxidation may possibly be accounted for by
the fact that there is more pyrite in these silver-lead veins, whicly us
mentioned in discussing the gold-silver ores, Buehler and Gottschalk
have recently shown, causes other natural sulphides to become much
more readily oxidized.

Here, as elsewhere, oxidation transforms the sulphides to oxygen
salts which may be further changed or carried away by surface
waters. The pyrite is most readily attacked, yielding sulphurie acid
and ferrous sulphate which oxidizes freely to ferric sulphate and
finally to ferric hydrate and free acid. Arsenopyrite is attacked
with more difficulty, but has, to some extent, been changed to limo-
nite, arsenic trioxide, and a dark green, hydrous, ferric sulphate.
The arsenic trioxide occurs in small amounts, either as a white,
earthy powder, or as thin white crusts. The dark green sulphate is
very plentiful and characterizes the ores nearly everywhere. It
appears to result both from the pyrite and the arsenopyrite, and
occurs as a powder, or paste, filling the cracks and coating th
surfaces of the ores,

Galena and zine-blende are less readily attacked than the iron
minerals, and no place was noted where oxidation products of the
sphalerite could be identified, although it is, in all probability,

changed, to some extent, to zine silicate. The galena is altered to
vellow, earthy, lead carbonate, which generally continues to occupy
the position in the ores originally held by the galena. The chaleo-
pyrite is, to some extent, oxidized to malachite. The portions of
wall-rock included with the ores are much oxidized and altered
chiefly into kaolin and quartz. In places, large masses of almost
pure kaolin occur.

Leaching and Enrichment.—The veins are, in places, somewhat
porous, and show that certain of the more soluble portions of the
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Contact-Metamorphic Deposits.
GENERAL sTATEMENT,

I'hese contact-metamorphic deposits have, so far, been discovered
1

ly at one place in Wheaton distriet, and all the known outerops

re limited to a northwesterly-trending avea, perhaps 500 feet long
and 100 feet wide, which is included on the Fleming mineral claim.
I'his claim is situated on the top and northerly slope of a small ridge
that faces Wheaton river on the south, about one mile west of Becker
creek.

I'he ore-materials occur in pre-Devonian, finely textured, light

green to grey hornblende-gneisses, near their contact with Jurassie,
intrusive granodiorites. The deposits follow, in a general way, the
strikes and dips of the gneisses, and occur in bands trending
N. 42° W., or approximately at right angles to the granodiorite-
gneiss contact, and inelined from 60° to 90° in either direction.

The largest deposit is about 30 feet wide, but its length is unknown,
as superficial materials cover the greater part of the surface. The
ore-matter is actually exposed for 8 or 10 feet only, but the occur-
rence of float indicates that it extends much farther, perhaps several
hundred feet. Near this deposit, two smaller bands 4 to 6 feet wide
were noted.

The s

chiefly of magnetite, specularite, chalcopyrite, pyrite, quartz, calcite,

scondary material constituting the mineral deposits consists

epidote, actinolite, and a yellow garnet, apparently grossularite. The
central portion of the large deposit consists chiefly of iron and copper
minerals, and contains, at a depth of 4 feet from the surface, perhaps
one per cent copper. This metal, and gold which has not been found
in quantities exceeding $2 per ton, comprise the economically valu-
able materials in these ores,

The minerals have been to some extent oxidized, and limonite,
azurite, and malachite have been produced. The copper minerals
have been entirely leached out at the actual surface, but at a depth
of 4 feet, the greatest as yet reached in the development of the
Fleming claim, chalcopyrite is somewhat abundant, so that the zone
of oxidation is thought to be shallow, and to be unimportant econom-
ically in these deposits,

DETAILED DESCRIPTIONS,

Geological Occurrence.~The northern face, and parts of the top

Fleming claim is located, are composed of

of the ridge on which the
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Dimensions.—When visited in September, 1909, a trench about

and 1 to 4 feet deep constituted prac

10 feet long, 2 to 4 f

tically all the deve k that had been performed on this
property. As the su is in most places covered with superficial
materials, little is known concerning the dimensions, or other char-
acteristics of the deposit

The trench, just mentioned, crosses one band of ore-material

about 80 feet wide

, at a distance of possibly 100 feet from the graniti

contact, and striking about at right angles to it. Drift covers the

tic rocks and the deposit which was onl;
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Descriptions.—These coal seams have been actually exposed to
view only in one place, which is situated about one mile west of the

I'nion mines and on the top of the ridee joining Idaho hill and Mt.
Bush, Sinee the coal was discovered just east of Mt. Bush, the belt
in which the coal-bearing formation oceurs has been named the
“AMt. Bush coal area,” which is about 2 miles long and one-third of
a mile wide at the widest point.

The coal occurs in the Jura-Cretaccous Tantalus conglomerates,

in, or immediately below, which has been found all the valuable coals
so far discovered in southern Yukon. This conglomerate formation
Tantolus

Labgr]s Series

Conglome rates
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Fig. 10. Diagrammatic east and west section thiough the coal measures,

is composed chiefly of massive conglomerate beds, the component
pebbles of which consist entirely of chert, quartz, or slate, but also
includes some intercalated shales, sandstones, and the coal seams.

At Discovery, in the Mt. Bush area, one 18 inch seam, and one
at least 6 feet thick, were uncovered; but since the surface materials
overlying the coal were severa] feet thick, the hanging-wall of the
larger seam was not definitely found, and so the coal may be thicker
than the 6 feet, as measured. A portion, 3 feet thick, of another
seam was also stripped and the hanging-wall appeared to be still 2
to 4 feet distant. Indications of other seams were also noted.

The formation containing the coal is considerably distorted and
disturbed, but strikes in a general northerly direction, and is inclined
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Whitehorse Copper Belt, by R.G.McConnell. Maps Nos. 1,026,
1,001, 1,044-1,049
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224, scale 1} m. = 1lin.
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868. Souris haver coal-field, by D. B, Dowling. 1962
1035, Coal-fields of Manitoba, Saskatchewan, Alherta, and Eastern British
Columbia, hy D. B. Dowling. Map No. 1010, ..-..1.- Bm. = 1lin

1204, Memoir No. 24-1: Preliminary Report on the Clay and Shale De-
posits of the Western Provinees, by Heinrich l‘nu and Joseph
Keele.  Map No. 1201-51 A, scale 35 m. = 1in.
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264. Duck and Riding mountains, by J.B. Tyrrell. 1887.8. Map No

282, scale 8m. = 1in,
Glacial Lake Agassiz, by W, Upham. 15889. Maps Nos. 814, 815, 316
Northwestern portion, by J. B, Tyrrell. 1890-1, Maps Nos, 339 and
350, scale 8 m. = 1in.
Lake Winnipeg (west shore), by D. B. Dowling
1898. Map No. 664, scale 8m. = I|n
705. Lake Winnipeg nmt shore), by J Tyrrel
1895, Map No. 664, scale 8 m, lln
1035. Coal-fields of antubn. Saskatchewan, Alberta, and Eastern British
Columbia, by D. B. Dowling. Map No. 1010, scale 35 m. = 1 in.
1204. Memoir No. 24-F: Preliminary Report on the Clay and Shale De-
posits of the Western I'rovinces, by Heinrich Ries and Joseph
Keele, Map No. 120151 A, scale 85 m, = 1in.

NORTH WEST TERRITORIES
217. Hudson bay and strait, by R.Bell. 1885. Map No. 229, scale 4 m.

70

‘ Bound together.

lin
238. Hudson bay, south of, by A. P. Low. 1886,
piskat and Albany rivers, by R. Bell. 1886.
wortion of the Dominion, by G. M. Dawson. 1886. Map
255, scale 200 m, = 1in,
267. James b and country east of Hudson bay, by A. P. Low.
578. Red |.|k(~ and part of Berens river, by D. B. Dowling. 1894 Map
576, scale 8 m. = 1in,
*584. Lnlmulor ;wnxmqu by A. P. Low. 1895. Maps Nos. 585.588, scale
2> m, = 1in,
618. Dubawnt, Kazan, and Ferguson rivers, by J. B. Tyrrell. 1806, Map
No. 603, scale 25 m. = 1.in.
657. Nevthern portion of the Labrador peninsula, by A, P. Low
680, ‘\uu.h \how- Hudson strait and Um.u\.l bay, by
]r Bound together

Low. Map No. 699, scale 25 m. = 1 in.
718. Y\ol”\ \hmo Hudson strait and lm,u\u bay, by
Bell. Map No. 699, scale 25m, = 1in
p Hrmt lh-.lr lake to Great Slave lake, by J. M. Bell. 1900
i oast lludwn bay, by A. I'. Low. 1%00. Maps Nos. 779, 780,
1, scale §m. = 1in,
786-787. Grass River region, by J. B. Tyrrell and D. B. Dowling. 1800
815. Ekwan river and Sutton lakes, by D.B. Dowling. 1%01. Map No
751, scale 50 m. = 1in.
819. Nastapoka islands, Hudson bay, by A. P. Low. 1900.
905. The Cruise of the Neptune, by A. P. Low. 1905.
1006. Report of a Traverse through the Southern Part
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to Cat lake, 1902, by A. W. Wilson.
1050. Report on a Part of the North ‘\v&mt Territories, +Bound together.
drained by the Winisk and Upper Attawa-
piskat rvivers, by W. MecInnes. Map No.
1089, scale 8 m. = 1in,
1069. French translation: Report on an exploration of Hw East coast of
udson bay, from Cape \\ul«(enlm]me m the south end of
James bay, by P. Low. Maps Nos. 77! , 181, scale 8 m. =
1in.; No. 78,
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1097. Reconnaissance across the Mackenzie monntain: on wne Pelly, R
and Gravel rivers, Yukon, and North West ‘Territories, b
Joseph . Map No. 1099, scale 8 m. = 1in

ONTARIO.
Lake of lh« Woods region, by A. C. Lawson. 1885, Map No. 227

~
Rainy Lake region, by A, C. Lawson. 1887. Map No, 283, scale 4
m, = 1in,
266. Lake Superior, mines and mnnuu I._\ E. D. Ingail. 1885, Maps Ne
285, scale 4m. = 1in 0 ale 20 ch. = 1in
326 ‘u~lh|n\ nnnm,. district, b) . B»ll Ih!lul. Map No. 343, scale 4 n
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$27. Hunter l-Luul. by W. H. C. Smith. 1800-1. Map No. 312, scale 4
m.=lin
Natural Gas and Petroleum, by H. P. H. Brumell. 1590-1 Maps
Nos. 4349

857. Vietoria, Peterborough, and Hastings counties, by . D. Adawms
1892-3.

627, On the French River sheet, by R. Bell. 1896. Map No.
tm, = 1in,

678. Seine river and Lake Shebandowan map-sheets, I._y W. Mclnnes

97.  Maps Nos. 589 and 50, scale 4 m. = 1i

728. Tron deposits along the Kingston ‘and l’uul»mln- rullwm. by E. D
Ingall. 19%0. Map No. 626, scale 2m. = lin.; and plans of
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*739. Carleton, Ruseell, and Prescott counties, by R. W. Ells. 1899, (See
No. 739, Quehec.)

741, Ottawa and vicinity,

790. Perth sheet, by R. W. 1900, Map Nn 789, scale 4 m. = 1lin.

981, Sudbury Nickel and (umw depn-ll- by A. E. Barlow. (Reprint)
Maps Nos. 775, 820, scale 1 m. = 1in.; Nos. 824, 825, 864, scale
100 ft. = 1in

82, Nipissing and Timiskaming map-sheets, by A. K. Barlow. (Re
print). Maps Nos, 599, 606, scale 4 m. = 1in.; No. 944, scale
1m. = lin,

%65, Sudbury Nickel and Copper dvplbl“ by A. E. Barlow. (French)

970. Report on Niagera Falls, by J. W, Spencer. Maps Nos. 926, 967

977. Report (m Pembroke sheet, by ‘R. W. Ells. Map No. 660, scale 4 m

370, scale

R. W. Ells. 1900.
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950. G(mlngnnl reconnaissance of a portion of Algoma
and Thunder Bay distriet, Ont., by W. J.

Wilson. Map No. %4, scale 8m. = 1in.

1051. On the region lying north of Lake Superior, be- »Bound togetner
tween the Pic and Nipigon rivers, Ont., by
W. H. Collins Map No. 94, scale 8Sm.
= lin.

902, l(vpnrt on Northwestern Ontario, traversed by National Transcon-
mwntnl railway, between Luke Nipigon and \turv'mm lake, by

H. Collins. Map No. 993, scale 4 m. = 1i

998, lh-pon on Pembroke sheet, by R, W. Ells. ll‘r?mh) Map No. 660,
scale 4m, = 1in.

999, French translation Gowganda Mining Division, by W. H. Collins.
Map No. 1076, scale 1m. = 1in,

1038. French translation report on the Transcontinental Railway location
between Lake Nipigon and Sturgeon lake, by W. H. Collins
Map No. 993, scale 4 m. = 1in.

1059. Geological reconnaissance of tbe region traversed by the National
'l‘rulwnnlm(-mnl railway ween Lake Nipigon and Clay
lake, Ont., by W. H. Collins, Map No. 993, scale 4 m. = 1in.

1075, Gowganda h}unng Division, by W. H. Collins. Map No 10 6, scale
1m.=1in
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Memoir No. 6: Geology of the Haliburton and Bancroft areas, Ont
lr\‘ Frank D. A\lann nnd Alfred T. Barlow. Maps No. 708,
cale 4 m. = 1in.; No. 770, scale 2m. = 1in
\"llllﬂr \n 1: On |h.~ Geology of the \ungnn basin, Ont., by A.
W. G. Wilson Map No. 109, scale 4 m. = 1 in,
French lv anslation Geological reconnaissance uf
a portion of Algoma and Thunder Bay dis-
trict, Ont., W. J. Wilson. Map No. 964,

scale 8 m, Bound together,

.
French translation: On the region lying north of
Loke Superior, Iuh\mn the Pie and Nipigon
rivers, Ont., by . H. Collins Map No.
961, scale 8m, = l in,
QUEBEC.
Mistassini expedition, by A. P. Low. 18845, Map No. 228, scale
Sm 1in

Compton, Stanstend, Beauce, Richmond, and Wolfe counties, by
R.W. Ells. 188. Map No. 251 (Sherbrooke sheet), scale 4 m
1in

Megantie, Beauce, Dorchester, Lévis, Bellechasse, and Montmagny
counties, by R. W. Elle. 1887.8. Map No. 287, seale 40 ch.
lin

Mineral resources, by R, W, Ells. 1889

Portneuf, Quebee, and Montn y counties, by A. P, Low. 18801

Eastern Townships, Montreal sheet, by R. W, Ells and F. D. Adams,
18%. Map No. 571, scale 4 m. = 1in

Laurentian area north of the Island of Montreal, by F. D. Adams
1895, Map No. 6%, scale 4 m. = 1in.

Auriferous deposits, southeastern portion, by R. Chalmers. 1895
Map No. 667, muI.A Sm, lin

Eastern Townships, Three Rivers sheet, by R. W. Ells. 1808

Argenteuil, Ottawa, and Pontiac ecounties, by R.W. Ells. 1809
(See No. 739, Ontario).

Nottaway basin, by R. Bell, 1900, *Map No. 702, scale 10 m.=1in

Wells on lIsland of Montreal, by F.D. Adams. 1901. Maps Noe

74, 875, 876,

mau region, by A. P. Low. 1005

'l\nn»k.nnnu map-sheet, by A. E. Barlow. (Reprint). Maps Nos
509, 606, scale 4m. = 1in.; No, 94, scale 1 m.=1in.

Report on Copper-bearing rocks of Eastern Townships, by J. A
Dresser. Map No. 976, scale 8 m.=1in

Report on Copper-bearing rocks of Eastern Townships, by J. A
Dresser. (French).

toport on the Pembroke sheet, by R. W, Ells. (French).

I(-~|-ml on a Recent Discovery of Gold near Lake Megantic, Que.,
by J. A. Dresser. Map No. 1029, scale 2m.=1in.

Inpr:l on n Recent Discovery of Gold near Lake Megantie, Que.,
by J Dresser. (French). Map No. 1029, scale 2 m.=1 in,

Fre n<h tra umlu!lnn report on Artesian wells in the Island of Mont-

real, by Frank D. Adams and O. E. LeRoy. Maps No. 874,

scale 4 m.=11in 0. 875, seale 3,000 ft.=1in.; No. 876

of an Area adjoining the East Side of Lnkn Timiskaming

Jue., by Morley E Wilson. Map No. 1066, scale 1 m.=1 in,

Memoir No. 4: Geological Reconnaissance nlung the line of the
\mun al Transcontinental railway in Western Quebee, by W

Wileon. Map No. 1112, scale 4 m.=1 in.

lupnnt of \nmnmry Report on the Serpentine Belt of Southern

Quebee, by J. A. Dresser.

NEW BRUNSWICK.

Western New Brunswick and Eastern Nova Scotia, by R. W. Ells.
1885. Map No. 230, scale 4 m.=1in.
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21%. Carleton and Victoria counties, by L. W. Bailey. 1885 Map N
281, scale 4 m.=1in
242 Vietoria, Restigouche, and Northumberland counties, N.B.. by L
7. Bailey and W. McInnes. 1886. Map No. 254, senle ¢ m

lin
209. Northern portion and adjacent by L. W. Bailey and W
McInnes. 18878, Map No. 2 s dm.= lin
80. Temiscouata and Rimousk ountie by L. W. Bailey and W
MeTnnes 1890-1 May

€1 Mineral resources, by L. W. Ba i ssats $8an
1in. New Brunswick 1887

. Carboniferons system, by L. W

#3. Coal prospects in, by H. & Pool und together

983 Mineral resour w1 Map No. 99, scale 16 m.=1in

1031. Mineral resources, LWL French Map No. 969, scale
16m.=1in

1113, Memoir No. 16-F v and S leg ts of Nova Scot and
portions of New W by 1.1 and J. Kee Map No
1153, scale 12m.=1

NOVA SCOTIA

243, Guy:borough I ( Halifax ¢ t

by Hugh l Fariba 1886
Pictou and Colel u o, 1 18M)-1
& Southwestern t p \ by L. W. Bailey 1892

Map No 1

628, Southwesterr { L.W. B ¥ 1806 Map No. 641
scale 8 m \

85 Sydney coul-field, by H. Fletcher Maps N 652, 653, 654, scale
1 m. lin

797. Cambrian rocks of Cape ton, k F. Matthe 1900

, by G
£71. Pictou coal-field, hy 0.8 ole. 1302, Map No. 833, <cale 25 ch
lin
Memoir No. 16-F: The Clay and Shale deposits of Nova Scotia and
portions of New Brur k y H. Ries and J. Keele May
No. 1153, scale 12 n 1

>

MAPS

042. Dominion of Canada. Minerals. Scale 100 m 1in

YUKON

*805. Explorations on Macmillan, Upper Pelly, and Stewart rivers, scale
Sm. =

#91. Portion of ining district, scale 6 m lin

94, Sketch Map Kluane Mining district, scale 6 m 1in

*916. Windy Arm Mining district, Sketch Geological Map, scale 2m. =

1in,
990. Conrad and Whitehorse Mining districts, scale 2 m.=1in
991, Tantalus and Five Fingers coanl mines, scale 1 m. = 1in
1011. Bonanza and Hunker creeks. Auriferous gravels. Scale 40 chains

n
1038. Lower Lake Laberge and vicinity, scale 1 m.=1in
1041. Whitehorse Copper belt, scale 1m. = 1in
1026, 1044-1049. Whitehorse Copper belt  Details
1099, Pelly, Ross, and Gravel rivers, Yukon and North West Territories
Scale 8m. =1'n,
1108. Tantalus Coal area, Yukon. Scale 2m 1in

1104. Braeburn-Kynocks Coal area, Yukon. Scale 2m. =1in
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BRITISH COLUMBIA.

278. Cariboo Mining district, scale 2 m. = 1in,

G04. Shuswap Geological sheef, scale 4 m. = 1in.
*771. Preliminary Edition, East Kootenay, scale 4 m. = 1in.

767. Geological Map of Crowsnest coal-fields, scale 2m. = 1in.
*791. West Kootenay Minerals and Strie, scale 4 m. = 1in.
*792. West Kootenay Geological sheet, scale 4 m. = 1in.

828. Boundary Creek Mining district, scale 1m. = 1in.

890. Nicola coal basin, scale 1m. = 1in,

M1, l'relia\innry' Geological Map of Rossland and vicinity, scale 1,60

. = 1in,
957, l'rincl:on ?qll basin and Copper Mountain Mining camp, scale 40
ch. = 1lin.

989, Telkwa river and vicinity, scale 2m. = 1in.

997. Nanaimo and New Westminster Mining division, scale 4 m. = 1in
1001. Special Map of Rossland. Topographical gheet. Scale 400 ft. = 1 in
1M2. Special Mnr of Rossland. Geological sheet, Scale 400 ft. = 1 in.
1003. Rossland Mining camp. Topographical sheet. Scale 1,200 ft. = 1in
1004. Rossland Mining camp. Geological sheet. Scale 1,200 ft. = 1 in
1068. Sheep Creek Mining camp. Geological sheet, Scale 1m. = 1in
1074. Sheep Creck Mining camp. Topographical sheet. Scale 1m. = 1 in
1095. 1A—Hedley Mining district. Topographical sheet. Scale 1,000 ft

5

= lin.
109%. 2A—Hedley Mining district. Geological sheet. Scale 1,000 ft. =
1in

1105 4A—Golden Zone Mining camp, Scale 600 ft. = 1in.
1106, 3A—Mjneral Claims on Henry creek. Scale 800 ft. = 1in.
1123. 17A—Reconnaissance geological map of sonuthern Vancouver island
Scale 4 m. = 1in,
1125. Hedley Mining “istrict: Structure Sections. Seale 1,000 ft. = 1 iy
Deadwood Mining camp. Scale 400 ft. = 1in. (Advance shect.)
1135 15A—Phoenix, Boundary district. Topographical sheet. Scale 100

t. = 1in,
1136. 16A—Phoenix, Boundary district Geological sheet, Scale
t. =1in,
1164. 284 —Portland Canal Mining district, scale 2m. = 1 in.
Beaverdell eheet, Yale distriet, scale 1m. = 1in. (Advancs
sheet.)
Tulameen sheet, scale 1m. = 1in. (Advance shect.)
ALBERTA.

911-396. Peace and Athibaska rivers, scale 10 m. = 1in.

*3(8. Blairmore-I'rank coal-ficlds, scale 180 ch. = 1in.

892. Costigan coal basin, scale 40 ¢h, = 1in,

920-936. Cascade coal basin. Scale 1m. = 1in.

963066, Moose Mountain region. Coal Areas. Scale 2m. = 1in.

1010. Alberta, Saskatchewan, and Manitoba. Coal Areas. Scale 35
= lin,

1117. 5A—Edmonton. (Topography). Scale § m. = 1in.

1118. 6A—Edmonton. (Clover Bar Coal Seam). Scale % m. = 1in.
Portion of Jasper Park, scale 1 m. = 1in. (Advance sheet.

1182, 7A—Bighorn coal-field. Scale 2 m. = 1in.
1201. 51A—Geological map of portions of Alberta, Saskatchewan, an.
anitoba. Scale, 35 m. = 1in.
SASKATCHEWAN.
1010. Alberta, _thtchewan, and Manitoba, Coal Areas. Scale 35 m

1201. 51A—Geological map of portions of Alberta, Saskatchewan, and
Manitoba. Scale, 35m. = 1in.
MANITOBA.
804. Part of Turtle mountain showing coal areas. Scale 14 m. = 1 in
1010 :lberta. Saskatchewan, and Manitoba. Coal Areas. Scale 35 m. =
lin.
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9

1201. 51A- Geological map of portions of Alberta, Saskatchewan, and
Manitoba. Scale, 35 m 1in.

NORTH WEST TERRITORIES
1089, Eurlmul muhn on Albany, Severn, and Winisk rivers. Scale 8 m

1099, l‘olly. I!os- and Gravel rivers, Yukon and North West Territories
Scale Bm. = 1in.

ONTARIO.

227. Lake of the Woods sheet, scale 2m. = 1in.
*258. Rainy Lake sheet, scale 4 m. = 1in

*312. Hunter Island sheet, scale 4 m.=1in

3. Sudbury sheet, scale 4 m. = 1in.

*378. Rainy River sheet, scale 2m. = 1in

560. Seine River sheet, scale 4m. = 1in

570. French River sheet, scale 4 m. = 1in

*%9. Lake Shebandowan sheet, scale 4 m 1in
99. Timiskaming sheet, scale 4 m. = 1in New Fdition, 1907)
605. Manitoulin Island sheet, scale 4 m lin
j. Nipissing sheet, ecale 4 m. = 1in, (New Udition, 1907).
. Pembroke sheet, scale 4 m. = 1in

Ignoce sheet, scale 4 m lin.
Haliburton sheet, scale 4 m. = 1in
Manitou Le sheet, scale 4 m lin

Grenville sheet, scale 4 m 1in

Bancroft sheet, scale 2m 1in

Sudbury district, Victoria mines, scale I m. = 11n
Perth sheet, scale 4 m lin

Sudbury district, Sudbury, scale I m lin

825. Sudbury district, Copper Cliff mines, scale 400 ft. = 1in
852, Northeast Arm of Vermilion Iron ranges, Timagami, scale 40 ch. =
lin
861. Sudbury district, Elsie and Murray mines, scale 400 ft lin
%3, Ottawa and Cornwall sheet, scale 4 m. = 1in
944, Preliminary Map of Timagami and Rabbit lakes, scale 1 m lin
%4, Geological Map of parts of Algoma and Thunder bay, scale 8 m. =
1in.
3. Corundum Bearing Rocks. Central Ontario. Scale 17§ m. = 1in
5. Gowganda Mining Division, scale 1 m. = 1in,
Lake Nipigon, Thunder Bay district, scale 4 m. = 1in
QUEBEC
Sherbrooke sheet, Eastern Townships Map, scale 4 m. = 1 1n
287. Thetford and Coleraine Asbestos district, scale 40 ¢h. = 1in
Quebee sheet, Eastern Townships Map, scale 4 m. = 1in
71. Montreal sheet, Eastern Townships Map, scale 4 m. = 1 in
Three Rivers sheet, Eastern Townships Map, scale 4 m 1in
. Gold Areas in southeastern part, scale 8m. = lin
. Graphite district in Labelle county scale 40 ch. = 1in
. Chibougamau region, scale 4 m. = 1in.
. The g)lder Copper-bearing Rocln of the Eastern Townships, scaie
m. = 1in.
1007. Lake Timiskaming region, scale 2m. = 1in.
1029. Lake Megantic and vicinity, scale 2m. = 1in
1066. Lake Timiskaming region. e 1m. = lin,
1112, 12A—Vicinity of the National Tlllh(‘nn'inb‘nldl railway, Abitib
district, scale 4 m. = 1i i
1154, 23A—Thetford- mack Lake \hmng district, scale lm =1in
Larder lake and Opasatika lake, scale 2m. = 1in. (Advance

sheet.)
Danville Mining district, scale 1 m. = 1in. (Advance sheet |
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NEW BRUNSWICK

*75. Map of Principal Mineral Occuriences. Scale 10 m. = 1in.
(69. Map of Principal Mineral Localities. Scale 16 m 1in
1155. 24A—Millstream Iron deposits. Scale 400 ft 1in

,.\ Nipisiguit Tron 4|4|.;.-yv‘ Scale 400 ft 1in

1156

NOVA SCOTIA

2. Preliminary Map of Springhill co \I field, scale 50 ch 1in
Pictou coal-field, scale 25 ch
Preliminary Geo

scale 25 ch lin
General Map of Province showing gold districts, scale 12 m lin
Leipsigate Gold district, scale 500 ft lin
Harrigan Gold distriet, scale 100 ft 1in

Malaga Gold district, scale 250 ft lin

Brookfield Gold district, scale 250 ft lin

Halifax Geological sheet. No. 68, Scale 1m 1
Waverley Geologics 7. Scale 1m. = 1in

1036, St Marga:et Bay 0.71. Scale 1'm lin
S Windsor ological sheet Scale 1 m 1in
A-potogan al sheet Seale 1m lin

Ilf».l 22A— Nova Scotia, scale 12 m

* Publications marked thus ave ont of print

Nore.—Individual Maps or Reports will be furnished free to bona
fide Canadian applicants

Reports and Maps may be ordered by the numbers prefixed to titles

Applications should be addressed to The Director, Geological Survey,
Department of Mines, Ottawa.

ogical lan of \ -| aux and Torbrook Irou distriet,
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