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Portland Canal Area, British Columbia 

CHAPTER I 

INTRODUCTION AND BIBUOGRAPHY 

INTRODUCTION 

The country in the vicinity of Portland canal has been known as the 
Portland Canal area ever since prospecting began there in 1898. The 
meaning of the name is here, however, extended so as to apply also to 
the districts bordering Alice arm, Hastings arm, and Observatory inlet 
(See Map 2362). The area as re-defined is 80 miles long from north to 
south and 35 miles wide. Stewart, at the head of Portland canal, Alice 
Arm at the head of Alice arm, and Anyox on Observatory inlet are 
regular ports of call for steamships sailing from Vancouver about 600 
miles south. A boat runs on a regular schedule between Alifle Arm and 
Anyox. All ordinary supplies and equipment can be obtained at either 
of the three places. 

Portland Canal area lies in the eastern part of the Coast Range 
mountains and is a rugged country containing many glaciers, ice caps, and 
snow fields. Elevations range from sea-level to 9,750 feet. Timber-line 
is at 4,000 feet, below which the forest growth is heavy and the underbrueh 
is dense. Pack trails follow the main streams entering Alice arm and 
afford access to this district. No pack trails nor roads lead from Anyox 
nor are there any trails suitable for horses on Hastings arm. The part 
of the area bordering Hastings arm and lying between Hastings arm and 
Portland canal is, therefore, Yery difficult of access. Along Portland canal 
pack trails lead into the mountains only at Marmot and Georgia rivers. 
From Stewart, good roads suitable fm: automobiles lead up Bear and 
Salmon River valleys and there are pack trails along the smaller streams. 

The first work in the area by the Geological Survey was an explora­
tory trip in 1893 by McEvoy. In 1910 and 1911 R. G. McConnell carried 
on systematic geological work in Bear and Salmon River valleys and on 
Observatory inlet. Observatory inlet was visited by McConnell again in 
1913 and by Drysdale in 1916. Salmon River district was re-examined 
in 1919 by J. J. O'Neill and in 1920 by Schofield and Hanson. All the 
coastal part of the area was examined by Dolmage in 1922. Detailed 
geological work was done in Alice Arm district by Hanson in 1921 and 
1928-30 and in Bear and Marmot Rivers districts in 1926 and 1927. 
Exploratory work was done by Hanson iri 1931 on the headwaters of 
Bowser river north of Salmon and Bear rivers, and in 1932 in the area 
between Portland canal and Hastings arm. 
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The mineral deposits of the area have been examined from year to 
year by officers of the Department of Mines of British Columbia. The 
neighbouring parts of Alaska have been mapped by the United States 
Geological Survey. 

The area has also been mapped topographically by the Geological 
Survey by work done in 1910 by Malloch, in 1916 and 1919 by Falconer, 
in 1920 and 1931 by Miller, in 1925 by McDonald, and in 1928 and 1929 
by Bartlett. 
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CHAPTER II 

GENERAL GEOLOGY 

INTRODUCTION 

Portland Canal area lies along a part of the eastern margin of the 
elongated ·body of the Coast Range intrusives which stretches northwestward 
along the Pacific coast from near the southern boundary of British Colum­
bia to and into Yukon. In Portland Canal area the formations bordering 
the intrusives on the east are Mesozoic sedimentary and volcanic rocks 
and Tertiary lava. In previous reports dealing with parts of Portland 
Canal area the Mesozoic was considered to consist of, in ascending ordet, 
the Bitter Creek, Bear River, and Nass form.atiooo, and, :perhaps youngest 
of all, bodies of augite porphyrite. From evidence collected in Alice Arm 
district, the .writer concludes that the Bitter Creek and Nass formations 
are parts of a single sedimentary series, and that the Bear River volcanics 
and the augite porphyrite are products of local volcanic outbursts. 

As the sedimentary rocks appear to be one series, neither of the two 
names Nass or Bitter Creek will serve for this formation. The term Bear 
River could perhaps be retained for all the volcanic rocks, but the name 
Hazelton group, used first in the vicinity of Hazelton to designate .all the 
Mesozoic rocks older than the Coast Range intrusives, can be used with 
more assurance for the sediments and volcanics combined. 

Table of Formations 

Modern .... . .... ... . ... .. .. Recent and Pleistocene •.... . Gravel, sand, silt, varved clay, marine 
or estuarine clay, boulder clay, glacial 
drift 

Tertiary .................. . ..... .. .... ...... ..... ...... Basaltic lava flows 

Early Cretaceous to Juras-
sic ···· ····· ··········· ···· ···· Dykes 

Coast Range intrusives . .... . Granodiorite 

Jurassio and perhaps in part Hazel ton group ... . ....... . .. Argillite, ~artzite, greywaoke, lime-
Triassio and Early Cre- stone, tu aceous sediment, breooia, 
taceous tuff, augite porphyrite, felsite, amphi-

bolit.e, gabbro . 

HAZELTON GROUP 

The volcanic rocks of Portland Canal area are similar in age and 
lithological character to those of the Porphyrite group of Dawson and the 
Hazelton group of Leach. The name Porphyrite group was introduced by 
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Dawson in 18771 to designate a series of igneous rocks in the vicinity of 
Tatlayoco lake, which he could not with assurance assign to the Cascade 
crystalline series, the Cache Creek group, or the Jackass Mountain series. 
The name Porphyrite was chosen as much of the rock was classed as porphy­
rite. In 1878 Dawson dealt more definitely with these rocks which he in 
that year referred to as the Porphyrite series. He stated that they under­
lay and blended with the sediments of the Jackass Mountain series and 
that the two members together constituted the Porphyrite series. He 
believed that the series bridges "to some ·extent the gap ordinarily found 
between the Cretaceous and Jurassic".2 

In 1910 Leach s introduced the term Hazelton group for a series of 
volcanic and sedimentary rocks in Telkwa, Bulkley, and Skeena valleys 
which he considered to be equivalent in age to the Porphyrite group. No 
series known to be older than the Hazelton group occurred in the area 
worked by Leach, but a younger series of Cretaceous age called the Skeena 
series did occur. The name Hazelton group was, therefore, applied to the 
igneoul:l-sedimentary group of rocks underlying the Skeena series. The 
name Hazelton group was introduced because although the Porphyrite 
group might be of the same age and, therefore, correlative, the name when 
applied to the rocks of Hazelton district was misleading as the rocks there 
were chiefly sedimentary. Leach believed that the rocks of the Hazelton 
group were probably chiefly Jurassic. 

In 1925 Dolmage4 examined part of the area mapped by Dawson in 
1875 and collected fossils that showed that the Porphyrite group at Tat­
layoco lake was at least in part of Jurassic age. He also found apparently 
conformable sediments shown by fossils to be of Lower Cretaceous age. 

Rocks that are roughly correlative with the Hazelton group and 
Porphyrite group occur at many places in western British Columbia and 
although in some places the age of the strata can be determined precisely, 
nowhere are the exact age limits of the whole series known. There is in 
the west-central part of the province a series of rocks, the parts of which 
are in the main conformable, consisting mainly of volcanic rocks and clastic 
sediments lying between Palreozoic sediments and the Skeena series, and 
for which it is desirable to retain the name Hazelton. group. The group 
can in many places be divided into parts, but in general very few of the 
rocks contain fossils of diagnostic value and, therefore, their age can be 
stated in only general terms. 

The name Hazelton group was applied •by the writer5 to rocks of sup­
posed Jurassic age of the Alice Arm district. Names of a more local nature 
were introduced by the writer6 to designate the formations in part of Alice 
Arm district but these local names cannot be applied with their original 

1 "Report on Exploration in British Columbia"; Geol. Surv., Canada, Rept. of Prog. 
1875·1876, p. 250. 

2 Dawson, G. M.: "Report on Explorations in British Columbia"; Geol. Surv., 
Can~~;t· Rept. o~ Prog .. 18?6·1877, ,'I/· 58. 

Skeena Rtver District, B.C. ; Geol. Surv., Canada, Sum. Rept. 1909, pp. 63, 64. 
4 "Chilco Lake and Vicinity"; Geol. Surv., Canada, Sum. Rept. 1924, pt. A, pp. 59·75. 
6 "Reconnaissance between Skeena River and Stewart, B.C."; Geol. Surv., Canada, 

Sum. Rept. 1923, pt. A, JlP· 29·45. 
6 "Upper Kitsault '\ alley, B.C."; Geol. Surv., Canada, Sum. Rept. 1921, pt. A, pp. 

7·21. 



6 

meanings to the rocks in the other parts of the area and hence are aban­
doned in favour of the more general name Hazelton group. In reports 
dealing with Salmon and Bear River districts the names Bitter Creek for­
mation and Nass formation were used to designate what appeared to be 
distinct series of sedimentary rocks separated by a volcanic assemblage 
designated the Bear River formation. It now appears that there is only 
one series of sediments divided locally by large bodies of volcanic rocks. 
The group of rocks comprising both sediments and volcanics appears to 
extend over the whole of Portland Canal area and is aptly named the 
Hazelton group. It is not, however, to be inferred that the whole of the 
Hazelton group is represented. Neither the top nor the base of the group 
has been recognized in the area and it is not known whether a large or a 
small part of the whole Hazelton group is represented. Fossils found in 
the area indicate that the rocks are, in part at least, of Jurassic age. 

The Hazelton group in Portland Canal area consists of sedimentary 
and igneous rocks. In part of the area the sediments form a continuous 
series uninterrupted so far as is known by the products of vulcanism. In 
most of the area, however, sedimentation was interrupted by one or more 
episodes of vulcanism which resulted in the intrusion and extrusion of 
igneous matter. Igneous rocks, chiefly of a fragmental nature, occur as 
abruptly terminated, lens-shaped bodies many miles long and thousands 
of feet thick. These bodies are roughly conformaJble with overlying and 
underlying sediments and are, or have been, completely enclosed by them. 
Bodies of intrusive rock are more irregular in shape but are in part sill­
like. They also are surrounded by sedimentary rock. Several types of 
intrusives may form parts of a single body. 

The sediments were being deposited ·before vulcanism began and sedi­
mentation continued after vulcanism had ceased. At one or more pro­
tracted intervals sedimentation was interrupted over most of the area and 
volcanic rocks were laid down and intrusive counterparts were emplaced. 

HAZELTON GROUP SEDIMENTS 

The sedimentary part of the Hazelton group includes the forma­
tions designated in earlier reports as the Bitter Creek of Bear River dis­
trict, the Nass formation of Bear and Salmon Rivers districts, the Kitsault 
River formation of Alice Arm district, and the Goose Bay formation of 
Anyox district. 

Sedimentary rocks extend southward and eastward from Alice arm to 
Skeena river. South of Alice arm and Illiance river the sediments are con­
tinuous, but to the north within Alice Arm district they are divided into 
northerly striking bands by three bodies of igneous rocks named from east 
to west the Theophilus, Kitsault, and Klayduc igneous bodies. The Klay­
duc and Theophilus igneous bodies terminate within Alice Arm district 
and are, therefore, surrounded by the sediments. The northern part of 
Alice Arm district is covered with ice and it is not known whether the 
Kitsault igneous body terminates in the north part of the distri·ct or co~­
tinues into Marmot and Bear River districts. Scattered outcrops of sedi­
mentary rocks north of Alice Arm district make it fairly certain, however, 
that the sediments continue north under the ice to join with the sediments 



7 

of Marmot and Bear River districts. East of Alice Arm district a broad 
band of the sediments underlies the country at least as far east as Nass 
river and extends north-northwest beyond the northern limit of Portland 
Can'al area. 

South of Illiance river and south of 'the Theophilus igneous body, the 
sediments dip about 30 degrees southward. East of the southern part of 
the igneous body they have an average easterly dip of 20 degrees. North­
east of the Theophilus igneous body in the vicinity of Kinskuch lake, the 
sediments dip in the main northeast at moderate to gentle angles. Farther 
north the dips of the sediments are to the east or northeast. 

The eastern part of the Theophilus igneous body consists in the main 
of fragmental volcanic rocks in part water-sorted. They have for the most 
part gentle dips, but the dip observations are not sufficiently numerous to 
show that the fragmental igneous rocks are absolutely concordant with the 

· sediments to the east and northeast, and at the south end of the Theophilus 
body the contact appears to be .considerably steeper than the dip of the 
sediments farther south. There seems to be no doubt, however, that the 
eastern sediments overlie the Theophilus igneous body and where the vol­
canic rocks are stratified they appear to be concordant in strike and dip 
with the overlying sediments. These sediments, therefore, appear to belong 
to the upper part of the Hazelton group. East and southeast of Illiance 
river and also northeast of the Theophilus body, they are mostly black 
argillites with local interbeds of greywacke and argillaceous quartzite. The 
argillites for the most part consist of fairly homogeneous beds 6 inches or 
so thick that yield a talus consisting .commonly of rectangular blocks. 
Immediately south of Alice Artn the sediments are typically coarse grey­
wackes. These rocks appear to grade into the argillites a short distance 
east but may underlie them. To the southwest the sediments are 
mainly argillites. The rocks in this vicinity, however, are near 
the contact with the Coast Range intrusives and have been too greatly dis­
turbed by faults to make their position in the sedimentary series readily 
determinable. The thickness of the sediments in the area south and east 
of Alice Arm probably exceeds 3,000 feet. 

The sedimentary band lying west of the Theophilus body and separ­
ating it from the Kitsault body is about 20 miles long north and south. 
The sediments along the western edge of the Theophilus body dip for the 
most part about 45 degrees eastward. On the western slopes of mount 
Theophilus sediments and stratified volcanic rocks are interbedded through­
out a thickness of 1,500 feet and at the base of the Theophilus body dip 
45 degrees east. The sediments of the upper part of this thickness where 
interbedded with stratified tuft's are locally argillites, but in general are 
coarser and not black. At the base of the interbedded rocks the sediments 
are black argillites. Farther north on Dak river the sediments are largely 
argillites and the transition from sediments below to volcanics above is 
more abrupt, but locally there is some interbedding. At the western side of 
the baJ?,d of sediments in the vicinity of Dak river the strata are almost 
horizontal. LeRoy mountain in the middle of the band and west of the head 
of Dak river consists of quartzite and other sedimentary rock of similar 
grain. These rocks do not show many features by which their attitude can 
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be ascertained, but judging from the strikes and dips of the rocks to the 
north and south it seems fairly certain that the quartzites dip east. Most 
of the quartzites weather light brown. The talus consists of rectangular 
blocks. Along the strike the quartzites change into black argillites. The 
body of quartzite is about 4 miles long and about 2,000 feet thick and may 
represent a delta formed at the time that the argillites were being laid down. 
North of LeRoy mountain the sedimentary band consists of argillites which 
in the eastern half of the band appear to have a uniform dip of 45 degrees 
to the east. The thickness may be as great as 2,000 feet. In the western 
part of the belt the dip of the argillites changes suddenly from a moderate 
easterly dip to a steep westerly dip. 

Farther north on East creek the sedimentary band narrows to half a 
mile, the rocks are argillites, and the prevailing dip is eastward. From 
East creek to the north end of the Theophilus igneous body the sediments 
have in general very gentle easterly dips, but over areas a mile or more 
wide the rocks are horizontal. There are several isolt:tted areas of sedi­
ments near the north end of the Theophilus body. The sediments appar­
ently underlie a thin layer of volcanic rocks and appear where erosion has 
cut through the overlying volcanics. The Theophilus igneous body ends 
to the north by changing gradually from stratified tuffs to sediments dip­
ping northeast. These sediments overlie and merge downward into the 
northern prolongation of the sediments that underlie the igneous body along 
its western side. 

The Kitsault igneous body is mainly composed of intrusives, but the 
eastern part of the north end of the body consists partly of stratified tu:ffs 
which interfinger with northerly striking sediments. The most westerly band 
of these sediments extends several miles. It consists mainly of argillites 
that form a northerly plunging syncline and conformably overlie stratified 
tuffs. They contain fossils in a zone 200 feet thick immediately above the 
stratified tuffs. The band of tu:ff is underlain on the east by sediments that 
are continuous with those that underlie the Theophilus igneous body. The 
tuffs of the Kitsault body are, therefore, at approximately the same horizon 
in the sediments as are the tuffs of the Theophilus igneous body. 

The sediments west of the Kitsault body are split into two bands by 
the Klayduc igneous body. The sediments are mostly black argillites, but 
beds of quartzite, greywacke, and conglomerate also occur. North of Evind­
sen creek, the strata near the western side of the northern part of the Kit­
sault body dip west at moderate to steep angles which lessen to low angles 
a mile to the west. The western part of the Kitsault body in this locality 
is formed of fragmental rocks, and tuffs and breccias are interbedded with 
sediments in a zone 200 feet thick that dips west under the sediments. On 
West creek the sediments dip south and west under the crystalline rocks 
of the Klayduc body. South of this the direction of dip is variable. 

The sediments west of the Klayduc igneous body are chiefly black 
argillites. On Alice arm the sediments near the contact with the Coast 
Range intrusives are greatly faulted and the structure is unknown, farther 
east the strata exhibit westerly dips. Farther north at Klayduc mountain, 
the band of sediments is less than half a mile wide between granite on. the 
west and crystalline volcanic rocks of the Klayduc body on the east and 
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the whole band dips 70 degrees west. North of Klayduc mountain the band 
broadens and in the area west of the head of Evindsen creek near the 
western side of the band, the sediments lie in a series of small anticlines 
and synclines and at the west edge dip west into the Coast Range intrusives. 
At the north end of the band, the sediments appear to dip away from the 
v,olcanic rocks of the Kitsault igneous body. 

The strata of Alice Arm district appear to form a northerly striking 
anticline about 18 miles wide plunging slightly south at the south end and 
slightly north at the north end. The anticline is complicated by several 
fairly prominent smaller folds and has been disturbed by intrusions of later 
rocks and also to some extent by many minor faults. The thickness of the 
sediments in this part of the area is estimated to be at least 3,000 feet. 

West of the sediments at Alice arm is a body of the Coast Range 
granitic rocks 5 miles or more wide. West of this intrusive, sediments 
occur again and occupy the low ground at the junction of Hastings and 
Alice arm and in the vicinity of Anyox. These sediments are bounded 
on the north and south by granite. They continue about 2 miles west of 
Observatory inlet, to where they end against a body of amphibolite. Their 
extent southeast of Observatory inlet is unknown. The rocks are mainly 
black argillites with, locally, thick beds of greywacke as at a locality a 
short distance northeast of Anyox where there is a thickness of 200 feet 
or more of greywacke. A few, thin, lens-like beds of grey limestone are 
also present. Over most of the area the beds are rather closely folded 
into minor anticlines and synclines with no prevalent trend. At Anyox 
one sharp anticline is overturned to the east. At the western side of the 
area where the sediments are in contact with amphibolite they dip east 
at steep angles, and strike parallel to the contact. The strike also parallels 
the contact of a small body of the amphibolite partly enclosed in argillite. 
In the Hidden Creek mine at Anyox the easterly dip at the surface changes 
in a depth of a few hundred feet to a steep westerly dip which seems 
to prevail to a depth of more than 2,000 feet. The dips of the sediments 
where seen in the mine appear to be concordant with the dip of the 
amphibolite-argillite contact. The amphibolite is an intrusive. 

The sediments of Anyox district have been greatly disturbed by folding, 
in many places have been severely sheared, and locally have been con­
verted into micaceous schist. The rocks have also been altered to knotted 
schists containing much biotite, muscovite, and quart.z. Locally at the 
contact between the amphibolite and argillite the latter rocks have been 
extensively silicified. In one place a sedimentary band enclosed in amphi­
bolit ha-s been -converted into a very light-coloured, siliceous rook. It 
seems probable, therefore, that the amphibolite caused part if not all of 
the silicification of the argillites, but judging from the general resemblance 
of the metamorphosed argillite of the Anyox district to that near the 
granite contact at Alice arm, it would seem that the general thermal meta­
morphism which resulted in the production of knotted schists was caused 
by the Coast Range intrusive. 

As already stated, isolated outcrops of sediments continue northwest 
from the head of Kitsault river to Marmot river where they have been 
described as the Bitter Creek formation.l The sediments of this north­

t H anson, George: " Bear River and Stewart Map-areas, Cassiar District, B.C."; 
Geol. Surv ., Canada, \-I em. 159 ( 1929) . 
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western area belong to two bands that near Marmot river are separated 
by a band of volcanic rock. The southern sedimentary band is in con­
tact with Coast Range intrusives along its southwest edge and is cut off 
by these intrusives before reaching Portland canal. The second band 
strikes northward, IWidens in the vicinity .of Bitter and Glacier creeks, and 
eventually narrows and terminates in the northern part of Bear River 
district. 

The prevailing dips in the southern band are northeasterly and the 
sediments apparently dip under the adjacent volcanic rocks to reappear 
and form the northern sedimentary band. The rocks in this band are 
harder than the other sediments in the area, due, probably, to thermal 
metamorphism resulting from batholithic invasion. The sediments of the 
southern end of the northern band lie in a sharp anticline slightly over­
turned to the west and plunging under the volcanic rocks to the south. 
Farther north overturning is not marked but the anticline is asymmetric. 
Still farther north the anticline flattens and the band broadens consider­
ably. In the broad part the general dip of the strata in the western 
part of the band is 35 degrees westward, the main anticline becomes two 
anticlines with a shallow central syncline, and the whole is complicated 
by minor folds. North of Bear river the sediments ·lie in .a narrow, sharply 
folded anticline and plunge under volcanic rocks. At many places along 
the western edge of the northern band the relationship to the overlying 
volcanic rocks is clearly visible. The sediments underlie them conform­
ably and there is a transition zone characterized by interbedding of sedi­
mentary and volcanic rocks. Dips are rarely seen in the volcanic rocks, 
but wherever observed they indicated concordance between the volcanics 
and sediments. 

The sedimentary rocks of Marmot and Bear River districts are chiefly 
black argillites. In most places the beds are thick and blocky, but in some 
places, particularly at the headwaters of Kate Ryan creek and in the 
vicinity of Bromley glacier, the beds are thin and consist of black argil­
lite and light-coloured quartzite in layers 1 to 2 inches thick. Light grey 
limestone is present in several places but usually as thin, discontinuous 
beds, although lenses of limestone 100 feet thick are known. Tuffs, brec­
cias, and probably lava flows occur at several places. Locally, as on Kate 
Ryan creek and along Bitter creek, the rocks have been severely sheared 
and converted to micaceous schists. The upper 500 feet of the sedimentary 
division is calcareous, contains several beds of limestone, and holds num­
erous interbeds of tuffaceous rocks. Tuffs also occur lower in the section 
but probably not below the middle. Banded argillite-quartzite rocks occur 
from the middle of the division downward and most of the lower part con­
sists of argillite and banded argillite and quartzite. The coarser sediments 
contain pebbles of tuff, cherty argillite, and crystalline igneous rock. On 
Kate Ryan creek the sediments are at least 3,000 feet thick. 

North· of Bear river the country is underlain by volcanic rocks, but for 
several miles along the upper reaches of American creek black, calcareous 
argillites and argillaceous limestones outcrop on the lower slopes of the 
valley up to 500 feet above the valley floor. To the north they end a 
short distance south of the divide at the head of American creek. The 
higher slopes on either side of the valley are occupied by volcanic rocks 
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beneath which the sediments seem to dip. At the north and south ends 
of the area the sediments also seem to plunge beneath the volcanic rooks, 
though in the north they may be in part out off by intrusive rocks which 
are rather plentiful in this locality. As already stated, the sediments in 
the northern part of Bear River district appear to plunge northward under 
the volcanic rocks. The sediments in upper American Creek valley seem 
to occupy the same stratigraphical position and, therefore, the sediments 
of the two areas are correl·ated on structural grounds. Apparently the 
deep valley of American creek has been cut through the volcanics to the 
lower sediments. 

In Salmon River district sediments occur in two northerly striking 
bands. The eastern band extends from Slate mountain northward to mount 
Mitre. The rocks are mainly argillite with minor beds of greywacke and 
conglomerate. The sediments of this area form a synoline. The beds dip 
inward at moderate to gentle angles in its southern part and at steep angles 
in its northern part. In the southern and southwestern part and locally 
along the eastern side the sediments are separated from the underlying vol­
canic rocks by a bed of fine pebble conglomerate. Locally this conglomerate 
appears to grade from the underlying volcanic rocks to the overlying 
argillite. In these places the lower beds of the conglomerate contain pebbles 
of volcanic rock and its upper part consists of coarse sediments such as grits. 
This conglomerate may indicate that a short period of erosion intervened 
between the formation of the adjacent volcanic rocks and the deposition 
of the sediments. Wherever dips are seen in the adjacent volcanic rocks, 
they are, however, conformable to those of the overlying sediments and, 
therefore, the erosion interval was probably very brief. As the sediments 
overlie the adjacent volcanics they are correlated on structural grounds with 
those east of the head of Bear river and east of American creek, which over­
lie the same body of volcanic rocks. Fo-ssils have been found in the lower 
part of this sedimentary body and these show that the age is Jurassic. 

The westerly band of sediments begins on the east side of Salmon River 
glacier near its lower end and extends north and northwest in a broadening 
band continuing west and southwest into Alaska and northwest over a large 
area west of Summit lake. The sediments are mainly black argillite. The 
relationship of this band to the adjacent volcanics in the south is obscure 
as the igneous rocks in contact with it are in the main of intrusive type. 
Because stratified volcanic rocks to the east at the Big Missouri mine dip 
west toward the sediments it appears as if the sediments occupy an over­
lying position. It is probable that the sediments are younger than the 
bedded volcanics to the east and have been cut by minor intrusions associ­
ated with these volcanics. West of Salmon glacier the sediments of the 
southern part of the body have a uniform, gentle, westerly dip. Farther 
north, from mount White-Fraser north for 8 miles, the dip is northwest at 
gentle to moderate angles. The thickness of the sediments on mount 
White-Fraser exceeds 3,000 feet. Where the sediments are in contact with 
crystalline rocks of the volcanic series on the east near Summit lake the 
contact is vertical and the sediments there have a vertical dip. No evidence 
of the age of these sediments is available from the adjacent part of Alaska 
as there the sediments are enclosed in Coast Range intrusives. The pre­
valent westerly dip over most of this sedimentary area suggests strongly 
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~hat thP. sediments overlie the volcanics to the east, and they are correlated 
on structural grounds with the easterly band of Salmon River district and 
with the upper part of the Hazelton group. · · 

Another northerly striking !band of sediments begins at the south end 
of Summit lake and extends in a widening band northward beyond the 
mapped area. This body, although argillaceous, contains much lighter 
coloured sediment and in many places has been severely sheared and con­
verted into light-coloured sericite schists. The shearing and co~v:ersion 
to schists is, however, local and is a notable feature only in the vicinity 
of Tide Lake fiats. Judging from the alteration exhibited it might be con­
cluded that these sediments are older than any previously described. The 
attitude of the beds furnishes little reliable information, but in the northern 
part of the area the dips on the eastern side are away from the adjacent 
volcanic rocks. In the southern part the dips are vertical. The dips, there­
fore, suggest that the sediments occupy an overlying position with respect 
to the volcanics on the east. In the vicinity of Tide Lake fiats the rocks of 
the volcanic series are in the main intrusive. Small bodies of granite also 
occur there and it is quite possible that the metamorphic changes in the 
sediments could have been affected by these later intrur:ives. Though this 
body of sediments cannot be correlated with assurance with the upper part 
of the Hazelton group, it is believed to form part of the group. The prob­
lem can probably be solved by geological work farther north on Bowser 
river. 

The upper part of the Hazelton group sediments south and east of 
Portland Canal area is not known to contain mineral deposits. Sediments 
that seem to be well down in the group, however, as at Alice Arm and in 
Bear and Marmot Rivers districts, contain numerous mineral deposits. The 
western belt of sediments in Salmon river and those to the north in upper 
Bowser river also contain mineral deposits. The sediments east of Portland 
Canal area are in general farther from intrusives and their lack of mineral 
deposits probably depends more on their greater distance from possible 
mineral sources than on any innate unfavourable nature of the rocks. 

The prevailing rock amongst the Hazelton Group sediments is black 
argillite which through addition of coarser clastic grains varies to quartzite 
and greywacke. The argillites are mostly black and contain as a rule pyrite 
in fine grains. The quartzites vary in grain from cherty rocks to coarser 
types which by addition of small rock fragments grade to greywacke. The 
quartzites commonly contain some feldspar, pyrite, iron oxide, and apatite, 
some contain considerable biotite, and some have much calcite cement. The 
rock at the falls on Canyon creek is a black quartzite holding much biotite. 
The greywackes commonly have a calcite cement. Many hold grains of a 
porphyritic rock. Others contain pebbles of argillite and chert . The 
fossiliferous rocks at the head of Kitsault river are calcareous greywackes. 

Some of the sediments have formed very quickly and consist of rock 
fragments and crystals and broken crystals of hornblende, augite, feldspar, 
and quartz. The conglomerates carry pebbles of varous rock types usually 
in a sandy, argillaceous base. Conglomerates holding pebbles of slate and 
chert are the commonest types. On a ridge northwest of LeRoy mountain 
a fine pebble conglomerwte has a calcareous cement. Conglomerates by 
admixture of volcanic ej ectamenta grade into breccias. 



The effect of intrusives, particulaTly the Coast Range intrusives, on 
the sediments has mainly consisted of the introduction of biotite. The 
argillites on Alice arm close to the Coast Range intrusives contain augite, 
feldspar, epidote, and lesser amounts of hornblende introduced by the 
intrusives. At Anyox the sediments have been extensively silicified, and 
knotted schists have been formed by the action of the intrusives. In the 
vicinity of Tide Lake fiats sericite schists are common, but they may have 
been formed by compressive forces rather than by thermal metamorphism. 

HAZELTON GROUP IGNEOUS ROCKS 

The igneous members of the Hazelton group are tuft's, breccias, and 
crystaLline rocks. They oCJcur in irregularly shaped bodies enclosed by the 
sediments, or by the Coast Range granitic rocks, or lie between the Coast 
Range intrusives and the sediments. The different bodies may not be of 
one age but there is no conclusive evidence to show that they are of very 
different ages. 

In Alice Arm district there are three main bodies roughly oblong in 
shape .and with their longest axis parallel to the regional strike of the 
enclosing sediments. The three bodies ·are named from ~ast to west the 
Theophilus, Kitsault, and Klayduc igneous bodies. 

The Theophilus igneous body is about 30 miles long and 12 miles wide 
where widest. It differs from the other two in consisting to a great extent 
of fragmental volcanic rocks. The eastern boundary of the body has not 
been mapped in any great detail, particularly in the north, but it seems to 
follow a much more regular, more nearly direct course than the western 
boundary along which in several places the volcanics are interbedded with 
secliments. A small body of augite porphyrite occurs on the south slope of 
the most southerly peak of Theophilus mountain. It is intrusive and prob­
ably is a plug or neck of an ancient volcano. Breccias typified by frag­
ments of augite porphyrite and holding perhaps also fragments of flows of 
augite porphyrite occur along the western side of the Theophilus body from 
Theophilus mountain to Kinskuch lake. The belt is narrow at the south 
end but widens rapidly and at Kinskuch lake it is 2 or 3 miles wide. At 
the south end it consists of augite porphyrite breccia, but farther north it 
contains some fragmental rocks of different type and also rocks that may 
be augite porphyrite flows and perhaps also intrusives. Augite porphyrite 
breccias and a little augite porphyrite are present on the southern part 
of the ridge that extends south from Illiance mountain. 

The main part of . the Theophilus body consists of tuft's and breccias 
in which the fragments are mostly of felsite, tuft', and breccia. Some thin 
beds of argillite occur in the bed of Illiance river north of Elevenmile. 
They may be interibeds in the volcanic series or they may lie just below the 
base of the volcanic rocks at that place. The volcanic rocks are rather 
well bedded and, particularly in the northerly trending part of Illiance 
vaHey, consist to a large extent of partly rounded fragments; amongst 
which purplish tuft's and jaspery pebbles are conspicuous. The thickness 
of bedded volcanic rocks may be in excess of 3,000 feet. East of the south 
end of Kinskuch lake is mount Lavender the highest mountain in the area. 
The upper part of it consists of purplish, fragmental volcanics. At the 
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level of Kinskuch lake the rocks are much altered, contain much pyrite 
and magnetite, and have been greatly shattered and 'break into small, angu­
lar pieces. Some appear to be tuffaceous sediment and some are fine 
grained and are either a lava flow or an intrusive. West of Kinskuch lake 
although the rocks are chiefly fragmental types with augite porphyrite 
fragments there are also some fine-grained, amygdaloidal, purplish, ande­
sitic lava flows, and very fine-grained rocks and felsites. 

The f.elsitic tuffs and breccia.s of the part of the Theophilus body east 
of the head of Illiance river lie in a northerly striking anticline at least 
1 mile wide. The anticline has not been traced to the south end of the 
body. Tothe north it flattens and east of Kinskuch lake near the north 
end of Theophilus body the rocks dip gently east. Along the northerly 
trending part of Illiance river the rocks are sheared and appear to be 
sharply flexed. The prevailing dips along the valley are steep to the west. 
Farther west in the central part of the •body the felsitic breccias are well 
bedded and over a width of 2 or more miles have gentle southerly dips. 
Still farther west the felsitic tuffs and hreccias of Theophilus mountain and 
those of the mountain to the north dip east at moderate angles. Farther 
north in the vicinity of Kinskuch lake the dips are gentler to the east. 
Along the west side of the body the rocks are augite porphyrite breccias. 
They also dip east at moderate angles and pass under the felsitic frag­
mentals. The contact between the augite porphyrite breccias and the 
felsite breccias, etc., is very difficult of access and consequently has been 
examined in detail in only a few places, but there can be no doubt that the 
augite porphyrite breccias are the older. In the southwestern part of the 
Theophilus body sediments lie between the two types of volcanic rocks, 
but farther north the felsite breccias directly overlie the augite porphyrite 
breccias. Immediately west of Theophilus mountain the hand of sedi­
ments is about 1,200 feet thick, hut it narrows to the north and ends 2 . 
miles north. While these sediments were being deposited it is probable 
that volcanic rocks were being accumulated farther north. Judging from 
the admixture of felsitic rock in the breccias of the augite porphyrite 
type, particularly near their top, it appears that there was a gradual change 
in type of volcanic extrusive from an early predominantly augite por­
phyrite type to a late dominantly felsitic type. The small stock of augite 
porphyrite on the south slope of Theophilus mountain intrudes the basal 
members of the felsite breccias and shows that although the predominant 
eruptive at that time was felsitic there were still local eruptives of augite 
porphyrite. 

West of the Theophilus body, between it and the Kitsault body, are 
four small bodies of igneous rock. Two lie immediately south of Clear- . 
water lake near the north end of Alice Arm district and consist of rudely 
bedded, felsitic, fragmental rocks. These two bodies appear to overlie the 
adjacent sediments and prdbably were formerly joined to the nearby 
breccias of the Kitsault body. The thickness of volcanic rocks in the 
bodies probably does not exceed 300 feet. Erosion has cut through them 
exposing the sediments below and separating these bodies from the Kit­
sault mass to the west. The third body lies near the western edge of the 
Theophilus body at the head of Dak river. This body is an intrusive stock 
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over a mile long and half a mile wide and consists of augite syenite that 
differs from the typical augite porphyrite in being even grained and some­
what darker. A tongue of the stock extends · southeast for about half a 
mile and pinches out in the form of a dyke. The fourth body is near the 
eastern edge of the Kitsault body west of LeRoy mountain. It is over a 
mile long and a quarter of a mile wide. Parts of the body consist of what 
appear to be lava flows of augite porphyrite with large augite phenocrysts; 
other parts consist of a breccia of large and small fragments of typical 
augite porphyrite loosely <Jemented in a sand that seems to have been de­
rived from the augite porphyrite. The body is parallel to the strike of the 
enclosing sediments and probably represents lavas poured out at the time 
the sediments were .being laid down. 

The Kitsault igneous body is 33 miles long in Alice Arm district and 
may continue much farther north. It is for the most part 3 miles or less 
in width but is 7 miles wide where widest. · The outline of this body is 
much more complex than that of the other igneous bodies of the district. 

The Kitsault body consists mainly of various types of intrusive rocks, 
but also to some extent of extrusive rocks. The northern half, except for 
a strip of variable ' width along the east side, is of intrusive origin and 
contains numerous inclusions or roof pendants of argillite. Many of the 
inclusions are a hundred yards or more in length. One large inclusion on 
the northern slope of the valley of the west fork of Kitsault river is 
roughly triangular in vertical section with the apex pointing upwards and 
the sides measuring half a mile. This mass was probably formerly com­
pletely surrounded by crystalline rock as the apex is below the top of the 
mountain to the north which consists of intrusive rock. The bottom of 
the inclusion is near the bottom of the valley. Large exposures of argillite 
seen farther north may also be inclusions or may be the prevailing ro~k 
cut by large bodies of intrusive rock half a mile thick. That part of the 
body crossed by Kitsault river is mainly intrusive. To the southeast 
between East and Goat creeks some of the rock is extrusive. 

The crystalline rocks of the northern half of the Kitsault body are 
divisible into two main belts formerly included in the Dolly Varden forma­
tion (Hanson, 1922). One belt is locally known as the "Copper Belt" 
from the fact ·that the mineral deposits in the belt are chalcopyrite 
deposits. The Copper Belt is about half a mile wide. In the north it 
forms the eastern part of the Kitsault body and extends from the north 
limit of Alice Arm area south to Evindsen creek where this band ends. 
To the west 1,000 or 1,500 feet -up Evindsen creek the Copper Belt 
reappears and from there continues southward forming now the western 
part of the Kitsault body. It loses its identity a short distance north of 
East creek. 

The exact nature of the rocks composing the Copper Belt is unknown, 
but there is no doubt that much acidic feldspar porphyry much altered to 
sericite, calcite, and chlorite, is present in the north part and some feld­
spar porphyry also occurs in the southern part. Tuffs, breccias, and 
minor amounts of tuffaceous sediments are also present. The Copper Belt 
rocks are light grey to greenish grey and are more sheared and otherwise 
altered than the other part of the Kitsault body. They appear to contain 
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more pyrite than the other rocks and due to the weathering of the pyrite 
appear as a rust.y band when seen at a distance. All the copper-bearing 
mineral deposits of the northern half of the Kitsault body lie in the Copper 
Belt and it lacks deposits of the silver-lead type typical of the adjacent. 
igneous rocks. 

The rocks of the Copper Belt, because they are in some places quite 
severely sheared, contrast strongly with the relatively fresh, massive, 
crystalline .rocks that adjoin. Possibly the rocks of the Copper Belt are 
older than the adjacent igneous rocks and were subjected to shearing 
prior to the intrusion of the adjoining rocks. The break in the belt at 
Evindsen creek may be due to faulting that took place prior to the 
intrusion and eruption of the other rocks, or the belt at this place may 
have been cut in two by later intrusions. 

The crystalline rocks of the remaining part of the northern half of 
the Kitsault body are divisible into dark grey to green rocks and red to 
purple rocks. They are less sheared than the rocks of the Copper Belt 
and in general are massive and fresh looking. They are feldspar por­
phyries of an acid type partly .altered to sericite, chlorite, and calcite, and 
thus in mineral composition are much like the intrusives of the Copper Belt. 
Some contain very many fragments of similar rock type and resemble 
breccias. The purplish rocks appear to be. mainly of fragmental nature. 
On Evindsen creek the interval between the two parts of the Copper Belt 
is occupied by red tuff. This red ror.k is not stratified but is clearly a 
fine-grained, fragmental rock. It loses its identity a short distance north 
and south of Evindsen creek. 

West of the Copper Belt in the northern part of the northern half of 
the Kitsault lbody the rocks are mainly intrusives, but bedded fragmental 
rocks occur in small quantity. Locally, also, as for inst ance west of 
Evindsen creek,, tuffs and breccias appear along the western side of the 
Copper Belt and through admixture of sedimentary matter and through 
interbedding gradually change to overlying argillite. 

South of Evindsen creek, from the creek to the eastern edge of the 
Kitsault body, the rocks are hard, massive, and devoid of visible structure. 
Both purple and green varieties occur and although rock fragments are 
common in rocks of both colours it is believed that much of the rock forms 
the core, plug, or neck, of one or more volcanoes. The red tuffs previously 
mentioned may be one of the products of the volcano or volcanoes. 

The Copper Belt loses its identity a short distance north of East creek. 
Forming what appears to be a southward continuation is a rock similar 
in most respects to the intrusives of the Copper Belt, but locally contain­
ing augite phenocrysts, or fmgments of augite-bearing rocks. Except for 
the presence of augite crystals the rock would be classed as Copper Belt 
crystalline rock. Whether there is a gradual change from augite-free 
rocks to augite-bearing rocks belonging to one igneous body, or whether 
the two types belong to different bodies, is not known. It seems probable 
there are present several intrusive bodies that are very much alike but 
differ in some details, that rose from a common reservoir, and that merge 
into one another in many places. The band of this feldspathic porphyry 
containing· locally augite phenocrysts and fragments of augite-bearing 
porphyry continues south from East creek to the head of Red Bluff creek, 
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but has not been traced by continuous outcrop. The rocks change to 
breccia containing fragments of augite porphyrite and the belt appears 
to cease in the vicinity of the head of Red Bluff creek. 

Near the south end of the ridge west of LeRoy mountain felsitic rocks 
of the Copper Belt type appear and they make up the whole ridge between 
Washout and Red Bluff creeks. Locally the rock is severely altered and 
sheared, so much so that the original character is not always recognizable, 
though there is little doubt that the rock is porphyritic and of an intrusive 
nature. It contains much disseminated pyrite, some pyrrhotite, and locally · 
chalcopyrite. It has been largely altered to sericite, chlorite, and calcite, 
and because of its mineral composition and as a result of weathering it is. 
soft and light grey. The altered felsites continue south across· Dak river 
and for some distance up the slopes of McGrath mountain. Farther south 
on McGrath mountain the rocks are augite porphyrites. The felsites 
resemble the augite porphyrites except for the presence of augite phenocrysts 
in the latter. The two rocks inay grade into one another or may belong to 
separate intrusive bodies. The augite porphyrite also contains disseminated 
sulphides but is not sheared, and although altered to some extent is every­
where easily recognized as a· crystalline rock. The augite porphyrite of 
McGrath mountain extends northward in a narrow band a short distance 
east of the main part of the Kitsault body. Northwards this band becomes 
only a dyke-like body some 100 feet wide and eventually disappears. 

The southern part of the Kitsault body is divided in two by a band of 
sediments. The western part consists mainly of crystalline rock mostly 
felsite and which is probably intrusive. Locally fragmental rocks and lava 
flows occur. The eastern part consists of augite porphyrite. 

Fragmental volcanic rocks occur at several places in the Kitsault body, 
but in the main are confined to its borders. In the southern half of the 
igneous body tuft's and breccias containing broken crystals and fragments 
of felsite occur locally on the ridge between Kitsault river and Red Bluff 
creek. vVest of LeRoy mountain breccias, tuft's, and flows occur at the 
eastern side of the body; some of the tuffs and breccias contain fragments 
of augite porphyrite and felsite. At East creek, the eastern part of the body 
consists of tuffs and breccias and overlies the sediments to the east. North­
ward, tuft's and breccias occur more particularly in a strip next to the 
argillite contact. Fragmental volcanic rocks occur in small quantity near 
the mouth of Evindsen creek. The part of the Kitsault body extending 
north from the mouth of Evindsen creek to Clearwater lake consists largely 
of fragmental volcanic rocks. They are roughly bedded and overlie the 
sediments to the east and underlie those to the west. The fragments are 
mainly felsite. Sediments occur to the north and there sedimentation was 
continuous while farther south volcanic products were building up the Kit­
sault igneous body. The wedge-shaped extension of the Kitsault body that 
continues northerly to the Kitsault glacier consists of fine-grained, bedded, 
red and green tuffs that pass beneath sediments on the east and west. 

The Klayduc igneous body is the smallest of the three main igneous 
bodies of Alice Arm district. It is 18 miles long and 3 miles wide where 
widest. It consists mostly of intrusive rocks holding many fragments of 
similar rock types. The body contains also some breccias and tuffs. The 
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chief rock ·type is felsite, but Qther fine-gi'Iained, crystaHine rocks occur. 
The northern part of the body consists almost entirely of greyish felsite 
com~only holding pink feldspar crystals. In some places the felsite is quite 
free of fragments, but in other places felsite fragments of varying sizes are so 

· plentiful that the rock resembles a breccia. A small amount of breccia 
and tuft' occurs at the north end of the body. Southward from the widest 
part of the body the rock appears to change gradually to tuft's and breccias, 
and finally, at the south end, through admixture of foreign, water-worn 
pebbles, the tuft's and breccias change to conglomerates and finer-grained 
sedimentary clastics. Fragmental rocks occur also in the lenticular area 
at the end. of a tongue-like projection extending east from the main part 
of the body. 

From the north end of the Klayduc body a sill extends east and 
for most of its length parallels the strike and dip of the sediments, but 
in part crosscuts the strata. The sill has been folded into a syncline and 
anticline. 

The part of the Klayduc body that projects eastward from the north 
part of the body and is terminated by an area of elliptical outline may 
be a cross-section of a volcanic neck and the breccias of the elliptical area 
may be the products of the volcanic activity. The rock composing the 
neck-like part appears to be massive. It crosscuts the bedding of the 
bounding sediments, whereas the breccias of the termination are conform­
able to the sediments. The main part of the Klayduc body may have been 
the reserVoir from which the extrusives were derived. The body of fluid 
rock constituting this reservoir perhaps reached its present position within 
the sediments by lateral movements. Possibly other volcanic vents existed, 
but the ejected matter seems to have been largely removed. Because the 
extruded matter lies near its source, the reservoir seems to have lain close 
to the surface. As the tuft's and breccias are interbedded with and grade 
into sediments, it appears that sedimentation and volcanic activity were 
contemporaneous and that the volcano or volcanoes were submarine. 

In Anyox district, west of Alice arm, is another large area of igneous 
rocks here referred to as the Anyox amphibolite. The body is 14 miles 
long from north to south and 8 miles wide. It has not been examined in 
detail but is known to be of heterogeneous nature. It is bounded on the 
east by sediments of the Hazelton group and on the other sides by Coast 
Range intrusives. 

The body consists for the most part of amphibolite locany severely 
sheared. The eastern half of the body is almost entirely of this nature 
and from a distance the rock has a characteristic green colour that makes 
the local name greenstone very suitable. Most of the amphibolite is of 
medium grain and is not porphyritic. Elongated areas up to a few hun­
dred yards across and up to a mile or more long are of very coarse grain. 
The body contains many, small, discontinuous bands of sedimentary rock 
that are probably inclusions and roof pendants. Along the southeastern 
contact of the body with the adjoining sediments the intrusive nature of 
the amphibolite is well shown, particularly on Glacier and Cascade creeks 
where the amphibolite truncates the sedimentary beds in an irregular man­
ner and wedge-like masses penetrate the sediments along the bedding 
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planes. The northern half of the eastern contact, however, is concordant 
or nearly so with the strike and dip of the adjacent sediments. 

The western half of the body has not the typical green colour, but in 
many places both the medium- and coarse-grained types of amphibolite 
are easily recognized. There is more sedimentary matter in the western 
than in the eastern part, one band of sediments is several hundred feet 
wide and may be several miles long. The sediments are mainly quartzites 
or argillaceous quartzites, but may have been rendered more siliceous than 
they were originally by silicifi.cation. A limestone bed 100 feet or more 
thick occurs in the band of sediments and is well exposed at Swamp point 
where limestone was once quarried for flux. 

In several places within the Anyox amphibolite body local areas a 
few hundred yards across appear to consist mainly of green amphibolite 
lavas showing a rude pillow structure. In one place near the centre of the 
Anyox body there is a thin band of rhyolite. The main body is probably 
intrusive containing older rocks as inclusions and roof pendants, and con­
taining locally also some extrusive facies of the parent rock. Judging 
from the highly silicifi.ed charar.ter of some inclusions and from the silici­
fi.cation locally exhibited by sediments along the eastern contact, it appears 
that the amphibolite had a greater effect on the intruded rocks than is 
usually exhibited by the other similar intrusives of Portland Canal area. 

A small, isolated body of amphibolite occurs south of Bonanza creek. 
It intrudes the surrounding sediments, but the contacts are in the · main 
parallel to the strikes and dips of the sediments. On Glacier creek it can 
be seen that this body in part transgresses the sediments and in part is 
sill-like. It is probably an injection from the main body to the west. 
A few miles farther south is a third body of amphibolite several miles 
long. 

A body of igneous rock outcrops at the head of Hastings arm. It is 
3 miles long and 2 miles wide and is enclosed by Coast Range intrusives. 
The rock is mainly_ a breccia containing fragments of a holocrystalline 
rock resembling fine-grained diorite. Epidote is very plentiful throughout 
the rock, particularly between fragments and in short and narrow gash 
veins. The rock is quite unlike any other members of the igneous rocks 
of the Hazelton group seen in Portland Canal area except for a somewhat 
similar type on Portland canal immediately south of Bulldog creek. 
Except for its brecciated nature the rock resembles some facies of the 
Coast Range intrusives. It has been mapped as part of the Hazelton 
group as it is very unlike the surrounding granites and has been intruded 
by them. Minor quantities of argillaceous sediments with a general north­
erly strike and westerly dip ·occur in the body. They are probably inter­
bedded with fragmental volcanic rocks. 

A body of igneous rock 12 miles long and 10 miles wide occurs in 
Georgia River district on Portland canal. It is surrounded by Coast. Range 
intrusives but is only 2 miles distant from the western part of the igneous 
rocks of the Kitsault body. The Georgia River body consists for the 
most part of a crystalline rock probably of intrusive nature, but frag­
mental volcanic rocks and sediments are also present. Though the out­
lines of the body are roughly known but little is known of the various 
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rock types present. The ridge between Portland canal and Georgia river 
appears to be underlain mostly by crystalline rocks, but some fragmental 
rocks associated with siliceous sediments occur near the head of Georgia 
river. In the valley of Georgia river the rocks appear to be mostly if not 
entirely crystalline types. At the higher elevations in that part of the body 
between upper Georgia river and its south fork there are some argillaceous 
sediments striking north and northwest and dipping west. For the most 
part the crystalline rocks are coarser in grain than the felsites of Alice 
Arm district and appear to be somewhat more basic. Locally the rock is 
medium grained and resembles some facies of the Coast Range intrusives. 
The body has been intruded by Coast Range intrusives and has, therefore, 
been mapped as part of the igneous rocks of the Hazelton group. 

The most southerly outcrops of igneous rocks of the Hazelton group 
in Marmot River district are several miles from the most northerly out­
crops of the Kitsault igneous body. As the Hazelton group igneous rocks 
form only a narrow band in the southern part of Marmot River district 
it may be that they do not continue much farther southeast and that they 
are not a northward prolongation of the Kitsault body. The northern 
body of these igneous rocks is of very irregular shape and includes all 
the volcanic rocks of Portland Canal area from Marmot river northward. 
The body consists of tuffs, breccias, lava flows, intrusive rocks, and thin 
beds of argillite, quartzite, and limestone. . 

In Marmot, Bear, and .Salmon River districts the prevailing volcanic 
rock types are breccias and tuffs. Flows and intrusive bodies are not so com­
mon as in other parts of Portland Canal area. The rocks whether massive 
or fragmental are commonly grey or green or else are purple, red, or brown. 
The greenish rocks probably owe their colour to chlorite, and the colours 
of the purple, red, and brown rocks appear to be due to the presence of 
iron oxides. The flows and fragmental rocks are not easily distinguished 
from one another as some breccias appear to have a flow matrix and some 
flows contain numerous fragments. Individual flows or beds do not con­
tinue far and they merge into the adjoining volcanic rocks. The red types 
and the green types merge into one another regardless of whether they are 
fragmental or massive varieties. Breccias with reddish fragments in a 
green base also occur. The tuffs are mostly of intermediate grain, but 
some are fine-grained resembling chert. Some breccias contain many frag­
ments of augite andesite. The lava flows range in composition from augite 
andesite to rhyolite but the common type is andesite. Rhyolite occurs 
locally and is fairly plentiful in the vicinity of the Porter Idaho mine. 
Augite porphyrite occurs as a small body in the southern part of Marmot 
River district and in larger, rounded bodies and elongated masses several 
miles long in the eastern half of Bear River district. A stock of augite 
porphyrite occurs north of Long lake in Salmon River district. More basic 
types of intrusive rock resembling the Anyox amphibolite ar.e present in 
Bear River district but are uncommon. Coarse, fragmental rocks· are com­
mon on Bear River ridge. In the vicinity of the Premier mine and also in 
the central and lower part of Bear River valley the volcanic rocks are fine­
grained tuffs that have been sheared and converted in part into chlorite 
schists. On big Missouri ridge and also farther east in the vicinity of 
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lower American creek the rocks are chiefly tuft's and breccias. On upper 
Bear river the rocks are for the most part roughly bedded, but sheets of 
crystalline rock are common. On upper American creek and north of 
Salmon River district the prevailing rocks are reddish or green to grey 
intrusive types of intermediate composition. 

In the vicinity of the Premier mine there is a stock of orthoclase por­
phyry 2 miles in diameter. From it sill-like tongues extend north for sev­
eral miles. The stock contains numerous; large inclusions of sheared tuft's. 
In general the porphyry is fairly even grained and consists of small pheno­
crysts of feldspar and quartz in a medium to fine-grained groundmass. 
The rock is highly altered to sericite, chlorite, and calcite, so much so 
that in many places the original rock texture has been obscured. Locally; 
the rock is strikingly porphyritic and contains phenocrysts of orthoclase up 
to an inch in length and smaller phenocrysts of quartz. In some places 
the porphyry has been severely sheared and altered and is difficult to 
distinguish from similarly sheared greenish tuft's. Ordinarily the porphyry 
is grey to light green and is easily distinguished from the darker green 
textureless tuft's. The Premier porphyry in texture is . much like some 
of the reddish and grey intrusive porphyritic rocks, but they are rarely 
sheared and have not been so much changed by processes of alteration. 
Some facies of the Premier porphyry resemble phases of the Coast Range 
intrusives. The writer favours the view that the Premier porphyry is an 
intrusive similar in origin to many of the irregularly shaped intrusives 
of the Hazelton group and, therefore, that it is of the same general age 
as the rocks of the Hazelton group. 

Argillaoeous sediments occur in minor amount interbedded with strati­
fied tuft's on the east side of American creek and on upper Bear river. 
A short bed of limestone up to 100 feet thick occurs in the volcanic rocks 
of Marmot River district. The thickness of the bedded volcanic rocks 
of the northern part of Portland Canal area is estimated to exceed 4,000 
feet. 

The rock varieties of the igneous part of the Hazelton group appear 
at first sight to be numerous yet in Alice Arm district there are only two 
main types, feldspar porphyry (felsites) and augite porphyrite, and the 
corresponding fragmental types. 

The feldspar porphyry occurring on Klayduc mountain is a greyish rock 
with, commonly, small, pink phenocrysts of feldspar. In most places the 
porphyry holds rock fragments of the same type as the host. The pheno­
crysts are orthoclase and plagioclase ranging from albite to oligoclase. 
The groundmass is fine and granular. Biotite in fine-grained aggregates 
occurs locally in the groundmass and muscovite is present in small quan­
tity. Apatite is an accessory mineral. Rock alteration has resulted in 
the formation of sericite, calcite, and chlorite. The chief variation is in 
size of phenocrysts and in fineness of groundmass. Similar rocks occur 
in other parts of the Klayduc igneous body and in many places in the 
Kitsault igneous body. Near Kinskuch lake a variety of the porphyry 
contains some hornblende phenocrysts. Feldspar porphyry occurs in many 
places in the Copper Belt, but in general has been more altered to sericite, 
calcite, and chlorite, and contains as well a fair amount of pyrite. The 
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porphyry is also the typical rock in the vicinity of Dak river where, par­
ticularly near Red Bluff and Washout creeks, it contains pyrrhotite as 
well as pyrite. Much of the breccia of the area contains rock fragments 
of the porphyry type and grades from extrusive, fragmental rocks to 
crystalline intrusive rocks. An intrusive in the Copper Belt noted between 
West Fork of Kitsault river and Evindsen creek may be very closely allied 
to the feldspar porphyry. This rock is a syenite of granular texture and 
contains orthoclase, some plagioclase of acid type, and also hornblende 
and biotite. In the vicinity of Kinskuch lake n.re some finer grained 
crystalline rocks that are probably lava flows. One such is purplish and 
appears to be an amygdaloidal flow. Other rocks there are also very fine 
grained but lack amygdules. These rocks may be very close to the feld­
spar porphyries in chemical composition. 

The other main rock type is the augite porphyrite. Typically this 
rock is studded with square augite phenocrysts about an eighth of an 
inch across. The groundmass is typically light green and fine grained 
but varies to darker shades. The rock occurs mainly on McGrath moun­
tain, but smaller bodies occur farther north. Most of the augite porphy­
rite contains much disseminated pyrite and some also contains much 
pyrrhotite. The augite phenocrysts are in general quite unaltered. Most 
of the augite porphyrite contains also phenocrysts of orthoclase and of 
acid plagioclase. In all cases noted the feldspar phenocrysts are nearly 
completely decomposed and in this respect contrast strongly with the 
fresh augite. Hornblende also occurs as phenocrysts but is rather uncom­
mon except locally. Some of the porphyrite contains a fair amount of 
apatite. The groundmass where identifiable consists in part at least of 
very small crystals of acid feldspars and augite, but the groundmass in 
many of the specimens examined consists mainly of chlorite, sericite, and 
calcite. One or more specimens hold chlorite amygdules and may repre­
sent flows. The corresponding breccias consist mainly of augite porphyrite 
fragments in no way differing from the massive augite porphyrite. Pyrite 
and pyrrhotite have been introduced into the breccias and in several 
instances were noted to be associated with calcite in veinlets cutting the 
rock and, therefore, appearing to have been introduced at a very late stage 
in the alteration of the rock. 

At the .south end of the ridge west of LeRoy mountain a stock con­
sists of a rock rather closely allied to the typical augite porphyrite but 
containing augite and orthoclase phenocrysts and also much biotite. The 
rock resembles a granite in grain except for the augite and orthoclase 
phenocrysts. The rock is an augite syenite having probably about the same 
chemical composition as the .augite porphyrite with which it is probably 
closely related in origin, perhaps having ·come from the same general 
magma reservoir. 

Most of the tuffs and breccias are either of the feldspar porphyry 
or of the augite porphyrite type. Many, though their mineral composi­
tion is the same as that of the feldspar porphyry, are purplish, whereas 
most of the porphyry is grey to green. The purplish colour .appears to be 
chiefly due to red iron oxide in the cement between rock fragments. Some 
of the felsitic tuffs consist mainly of rock fragments, others consist mainly 
of crystal fragments, and all variations between the two extremes occur. 
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The mineral fragments are quartz, orthoclMe, and acid plagioclase. One 
body of tuff on Evindsen creek is blood red and fine grained. The rock 
contains fragments of qual'tz, feldspar, and felsitic crystalline rocks. The 
red colour appears to be due to an abundan{le of red iron oxide in the 
cement around the fragments. 

The bodies of feldspar porphyries and augite porphyrites apparently 
represent reservoirs, necks, and flows and the corresponding tuffs and 
breccias appear to be the products of craters now plugged by necks of 
crystalline rock. The slight differences existing between porphyries in 
different parts of the area are no greater than what might be expected to 
be exhibited by different parts of a magma reservoir. The differences 
displayed by the augite porphyrites appear to be in part a matter of 
degree of crystallinity and in this respect are no greater than would be 
e>..'J>ected in different parts of a single mass. Locally, however, .augite 
phenocrysts are lacking and the rock then becomes a felsite very little if 
at all different in mineral composition from the porphyries, except that 
it contains more iron su1phide and is more altered. The augite porphyi'ite 
is not very dissimilar to the feldspar porphyry. Gradations between the two 
types, however, are not evident either from field or microscopic study. 
The two types appear to differ in age, but it may well be that they had 
a common origin in a single large reservoir nowhere now displayed. 

In the Theophilus igneous area the main body of augite porphyrite 
breccias underlies the felsitic breccias, the upper members of which grade 
into cong:lomer.ate which in turn gr.ades fairly .abruptly into argillite. The 
smaller stocks in the district are probably plugs in craters which supplied 
the augite porphyrite breccias. The intrusives of McGrath mountain and 
their northward extension .are probably the upper part of the augite 
porphyrite reservoir. 

There are points of similarity between the augite porphyrite and 
. the feldspar porphyry, particularly in the cases of the augite porphyrites 

and porphyries of the Copper Belt and Red Bluff types, which are altered 
and contain disseminated iron sulphides. South of East creek the Copper 
Belt appears to change gradually to a belt containing augite porphyrite 
breccia and massive augite porphyrite which though imperfectly traced 
may join with the rocks of the Red Bluff type between Washout and Red 
Bluff creeks and through them be linked to the augite porphyrites of 
McGrath mountain. Assuming that the rocks of the Copper Belt and the 
augite porphyrite ·and indeterminate rocks of the Red Bluff type are 
related and are older than the porphyries, it would seem that they represent 
a main period of augite porphyrite eruption and that as time went on. 
the character of the eruptive materials gradually changed until finally 
porphyries (felsite) were the product. If the porphyries are younger than 
the augite porphyrites there is furnished an explanation of the interruptions 
in the Copper Belt which would be due to intrusions of the later eruptions. 

The Hazelton group igneous rocks of Anyox district are mainly 
a single basic type. The rocks now consist mainly of actinolite but 
contain also other products of alteration such as epidote, sericite, and 
chlorite. About the only original constituent is plagioclMe as basic as 
bytownite. Some facies of the rock are very coarse grained. Originally 
the rock was probahly gabbro. 
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Quartz diorite porphyrite .and finer-grained dacite and fragmental 
rocks of similar composition occur at the north end of Hastings arm and 
at some places in the Georgia River body. The quartz diorite porphyrite 
contains quartz, orthoclase, andesine, much biotite, and some hornblende 
and apatite. Except for its coarser grain and holocrystalline nature it is 
similar to some andesites of Bear and Salmon River districts. 

The feldspar porphyry at the Premier mine is grey, and though locally 
it is decidedly porphyritic it is for the most part not noticerubly porphyritic. 
The phenocrysts are orthoclase and quartz. The groundmass has been 
greatly altered in general to sericite, calcite, chlorite, and pyrite. Apatite 
is a common accessory mineral. Some facies of the rock, as at the Wood­
bine mine, contain phenocrysts of quartz instead of orthoclase, but the 
rock is oth~rwise the same. Some purplish or reddish porphyritic rocks 
north of Premier mine contain quartz and feldspar phenocrysts, consider­
able red iron oxide, and also much epidote. Except for the epidote and 
iron oxide the rock resembles the Premier porphyry. These rocks, also, 
except for their coarser grain, are very like the felsites of Alice Arm district. 

Somewhat similar intrusives at Summit lake contain many pheno­
crysts of hornblende. Commonly the feldspars have been too greatly 
altered for identification, but in no case was the plagioclase found to be 
as basic as andesine. 

A small, elongated stock of augite syenite occurs in Alice Arm district 
and another of the same rock also occurs in Bear River district. They 
may be closely allied to the augite porphyrite of the area. 

It appears that in Portland Oanal area east of Georgia river most of 
the intrusive types are alike in that the feldspars are more acid than 
andesine. At Georgia river intermediate types occur and at Anyox, still 
farther west, gabbros are typical. 

STRUCTURE OF HAZELTON GROUP 

East of Alice Arm district the sediments dip east. Minor folds occur 
along Illiance river, but as far west as LeRoy mountain the rocks either 
dip east or are nearly horizontal. At the head of Kitsau1t river minor 
folds are displayed. From this river westward the prevailing dips are to 
the west. The major structure and one that embraces the whole district, 
therefore, appears to be a northerly striking anticline. The east limb is 
clearly defined, but the western limb is plicated and broken by faults. 
The broad arch narrows to half its width at the north end of the district 
and has not been traced south of the district. In Anyox district the rocks 
have a clearly defined northerly trend.. The sediments are severely folded 
and locally overturned, but no general structure has been made out. 
Apparently the folds are closely spaced and of minor size. 

The Cambria snowfield prevents the tracing northward of the features 
of Alice Arm district, but ·west of Salmon glaCiier and west of Summit lake 
the sediments over an area of more than 20 square miles dip west and it 
would appear that there too the broad anticline is present. In Bear River 
district the anticline is fairly clearly marked but is compiicated by numerous 
folds and later intrusions. In Salmon River district and farther north the 
rocks lie in several southerly trending folds. There is an anticline in Long 
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Lake valley followed by a syncline on Slate mountain to the west, another 
anticline on Big Missouri ridge and another syncline along the west slope of 
the ridge. This is followed to the west by a gre·atly disturbed anticline and 
the final westerly dipping limb of the main anticline. 

AGE OF HAZELTON GROUP 

Fossils were found east of the head of Kitsault river, at two horizons in 
the basal part of the sediments overlying the Kitsault igneous body. Speci­
mens from these localities have been examined 'by F. H. McLearn who 
reports as follows: 

" The specimens submitted are Gryphaea sp., Oxytoma sp., Belemnites 
sp., Rhynchonella sp., and Terebratula sp. The fauna submitted is certainly 
either Jurassic or Cretaceous and very probably Jurassic." 

Fossils were also collected from two or three horizons close together 
and near the base of sediments overlying the Bear River igneous body at 
Divide lake, Bear River district. F. H. McLearn examined them and 
reports as follows: 

"Trigonia sp. No. 1, Trigonia sp. No. 2, Trigonia sp. No. 3. Three 
are new species of genus Trigonia section undulatre. 

Belemnites sp., too fragmentary for identification. 
Gryphaea sp., too immature to permit specific determination. 
Pecten entolium sp., too poor for identification. 
Cucullaea sp., probably new species. 
The Trigonia specimens suggest but do not prove a Jurassic age." 
Crickmay 1 has described two new species of Trigonias from Divide 

lake. He names them Vaugonia veronica and V augonia mariajosephinae 
and dates them as Middle Jurassic. 

A fossil was collected from the sediments underlying volcanic rocks of 
the Bear River igneous body on Kate Ryan creek. The fossil is very poorly 
preserved and is placed doubtfully hy McLearn in the genus Calamo­
phyllia. The age suggested is Triassic to Jurassic. An indeterminate fossil 
was collected from Glacier creek, Bear River district. 

COAST RANGE INTRUSIVES 

The Coast Range intrusives occupy the western part of Portland Canal 
area and also form several small stocks in Salmon and Bear Rivers districts. 
The Coast Range intrusives are hard and resistant compared with the aver­
age of the other rocks and, therefore, large bodies of the intrusives form 
elevated tracts of country. The granite mountains seen from a distance of 
several miles are typically light grey in colour and can easily be distin­
guished from the mountains of other rocks. The granitic rocks, particularly 
above timber-line, break off the mountain sides ·alo'ng curving fractures 
leaving smooth, rounded outlines. On a closer view, from a distance of a 
mile or less, the granitic rocks are seen to be traversed by numberless cracks 
giving the rocks a very shattered appearance. Except for roof pendants or 

1"The Jurassic Rocks of .Ashcroft, B.C."; Univ. of California Pubs. 1930, vol. 19, 
No. 2, pp. 53, 54, 74, 75. 
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inclusions at Anyox, Hastings arm, and Georgia river, the intrusives occupy 
the whole of the area west of Alice Arm district. South of Alice Arm the 
eastern border of the intrusives runs southeast to beyond Nass river. North 
from Alice arm the border strikes north for 8 miles to Klayduc mountain. 
On the southern slope of this mountain the contact with Hazelton group 
sediments is very well exposed between elevations of 2,000 and 5,800 feet. 
The sediments there dip steeply west, st~ike northwest, and both along the 
strike and the dip have been truncated by the intrusives. In several places 
tongues of granite project into the sediments and for many hundreds of 
feet follow along the bedding planes. Beyond Klayduc mountain the east­
ern border· follows a northwesterly course to the head of Hastings arm where 
it swings northeast to the Cambria snowfield. There the border turns north­
west and enters the southern part of Marmot River district. In that dis­
trict the contact dips northeast at nearly the same angle as the dip of the 
adjacent rocks. At Stewart the edge of the batholithic rocks makes an 
abrupt turn to the north and northeast and then back to the west and 
follows Salmon River valley, but has been traced only imperfectly farther 
northwest. At Stewart the contact also dips parallel with the dip of the 
intruded rock. · 

The rock of the batholith is on the whole massive, but locally near the 
contact with the Hazelton group strata it has been slightly sheared. It is 
grey, medium to coarse-grained granodiorite and quartz diorite. The com­
mon, dark mineral is hornblende, but biotite is usually present as well. The 
feldspars are orthoclase, oligoclase, and andesine. Quartz is present in all 
specimens examined and titanite and apatite are common accessory min­
erals. In some places, as at the head of Hastings arm, the rock over an 
area of several square miles is pink and contains large, pink phenocrysts 
of orthoclase in a medium-grained, crystalline base. This rock is unaltered 
and may be younger than the main body of batholithic rocks. Locally the 
pink variety contains very much quartz. 

A small stock on the property of Tidewater Mines, Limited, at Alice 
arm near the border of the Coast Range intrusives and presumably corre­
lative with them, is composed of granite .and eontains quartz, orthoclase, 
albite, mus<Jovite, and, locally, molybdenite. A stock of granodiorite out­
crops in Bear River valley near Glacier creek and another smaller stock 
occurs near the head of Bear river. A small body of white, intrusive rock 
outcrops below the Silverado mine, Bear River district. The rock consists 
almost entirely of sodic plagioclase and quartz; it contains no biotite nor 
hornblende. The exact size and shape of this body and its relationship to 
the batholith are unknown. It is at least 200 yards wide and may be much 
longer~ It lies at the contact between the batholith and Hazelton Group 
volcanic rocks. Several small stocks of granitic rock occur west and south­
west of Summit lake north of Salmon River district. The rock of these 
bodies is granodiorite but is much more altered than is usual in the case of 
the Coast Range intrusives of the area. The various stocks may be asso­
ciated in origin with the main bath<llith. In Salmon River district, Alaska, 
however, Buddington and Chap in 1 have secured evidence of the existence 

1 "Geology and Mineral Deposits of Southeastern .Alaska"; U.S. Geol. Surv., Bull. 
800 (1929). 
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of an older batholith and some of the stocks of Portland Canal area may 
be associated with it. 

The exact age of the Coast Range intrusives is not determinable in Port­
land Canal area. They intrude the Hazelton group rocks and these are 
probably not younger than Jurassic. The intrusive may, therefore, be late 
Jurassic or younger. 

DYKES 

Dykes cut the Hazelton group rocks and the Coast Range intrusives. 
The sediments of the Hazelton group are cut by more dykes than the vol­
canics and these by more dykes than the Coast Range intrusives. The 
dykes range in age from Jurassic to Tertiary, in composition from gabbro 
to quartz porphyry, and in width from 1 inch to 100 yards or more. They 
have not been studied systematically and many more types than those to be 
mentioned may exist. It seems fairly certain that the dykes were not all 
from one source. . 

Commencing in the western part of Salmon River district a zone of 
closely spaced dykes of quartz porphyry and quartz diorite extends south­
eastward across Bear River ridge. and Bear River valley to the Cambria 
snowfield. This zone has a width of about 1! miles. Outside the zone 
country rock predominates, whereas within the zone dykes form 50 per cent 
or more of the whole assemblage. 

In Salmon River district the dykes in the belt are hardly as closely 
spaced as in Bear River valley. Where the belt traverses the argillites 
north of Slate mountain in Salmon River valley only about half as many 
dykes are present as in volcanic rocks on either side of the argillites. The 
tops of several dykes in the argillites can be seen, the dykes being partly 
roofed by argillites. These tops are very blunt. One 20-foot dyke pinches 
out in a distance of 3 or 4 feet. The argillites are horizontal and may not 
have fractured as readily as the volcanics. It is unlikely that the upper­
mo.st argillites are younger than any of the dykes. 

On the upper part of Bear River ridge the individual dykes are dis­
tinct bodies separate from one another. On the lower slopes of the ridge, 
in Bear River valley, the dykes are more closely spaced and .due to coales­
cence are larger. Still lower down the slopes the dykes so coalesce that 
the assemblage has the aspect of a stock. Farther southeast, in the vicinity 
of mount Dickie, the dykes become more and more widely spaced, narrower, 
and fewer, until the zone loses its identity. 

Most of the dykes are vertical, strike parallel to the trend of the 
zone, and are between 50 and 150 feet wide, but narrower dykes are fairly 
numerous and wider dykes exist. Most of the dykes have approximately 
the mineral composition of the Coast Range batholithic rocks. They con­
tain less orthoclase, however, and are mostly quartz diorites. Some are 
quartz porphyries and a few small dykes resemble gabbro. 

The dykes of this zone may be the top of an elongated stock. It is 
possible that a zone of weakness developed parallel with the border of 
the Coast Range batholith during its intrusion and that magma from the 
batholith riddled this zone with dykes. If this idea is correct the dykes 
will coalesce with the batholith in depth. 



Dykes of diorite are very plentiful in the 'sediments on the shores of 
Alice arm near the contact of the batholith. They were not studied in any 
quantitative way, but the general impression was gained that the dykes 
nearer the batholith took on more and more the look and mineralogy of 
the batholith itself. If this were an established fact it would indicate that 
the batholith was the source of the dykes. Dykes are common even at 
the head of Alice arm 4 miles from the contact. . 

Dykes appear to be more plentiful in the western half of Alice Ari:n 
district than in the eastern half and this would be a natural result if the 
batholith were the source of all dykes because they probably would be 
more numerous nearer it than farther away. On the other hand dykes 
appear to be less plentiful in the Copper Belt than elsewhere in the Kit­
sault body, thus suggesting that some of the dykes may be related in origin 
to some part of the Kitsault igneous body. 

One dyke of fine-grained gahbro or basalt crossing Illiance river in 
the vicinity of Table mountain closely resembles the Tertiary lavas in gen­
eral appearance and in mineral composition. It is suggested that this 
dyke is associated in origin with the Tertiary lava and may have been, 
indeed, a feeder of the flows. 

Several dykes of augite porphyrite occur in association with larger 
bodies of the same rock. A dyke of augite porphyrite that, occurs west of 
LeRoy mountain differs somewhat in general appearance from the larger 
bodies of augite porphyrite, but probably was derived from the same 
magma. A dyke on McGrath mountain consisting of acid plagioclase, 
orthoclase, and hornblende may be related to the augite porphyrite even 
though it differs in containing hornblende instead of augite. 

Fine to coarse-grained dykes with a diabasic texture are fairly com­
mon in various parts of Alice Arm district. They are in general large 
dykes, 10 to 100 feet wide, and are known locally as diabase or diorite 
dykes. They consist ·chiefly of augite and labradorite. Some contain 
hornblende and some orthorhom'hic pyroxene. In some the plagioclase is 
andesine. 

Some dykes very closely resembling the diabase or diorite dykes 
proved to be more acid types. They contain oligoclase-andesine, horn­
blende, and some orthoclase. It is quite probable that these are related 
to the diabase dykes and that all intermediate phases exist. The writer 
is inclined to believe that these dykes are related to the Coast Range in­
trusives. This belief is based only on indirect evidence. They do not 
resemble the Hazelton group igneous rocks as they probably would if they 
originated from them. 

Dykes ranging from aplite to granodiorite occur but are not clearly 
one series. Aplitic dykes are uncommon. One near the wharf at Alice 
Arm is a white dyke containing small quartz and albite phenocrysts in a 
very fine-grained groundmass of muscovite, feldspar, and quartz. Another 
very light-coloured dyke proved to be a quartz porphyry .and o[ somewhat 
coarser grain. These dykes may be related to the Coast Range intrusives. 

The commonesst dykes are known as lamprophyre dykes. They are 
younger than the quartz diorite dykes and commonly also younger than 
the mineral deposits. Some are very like the felsites of the district and are 
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presumably related to them. Most of the so-called lamprophyres are nar­
row, dark-coloured dykes such as are commonly present in British Col­
umbia along the eastern border of the Coast Range batholith. Most of 
them may be related to the Coast Range intrusives. An uncommon type, 
a minette, occurs in the workings of the Silver Chord group. The dyke 
is 2 feet wide and intrudes argillite. It •consists of biotite, orthoclase, and 
albite. Apatite is a common accessory. 
· While carrying on geological work for the Granby Consolidated Min­
ing, Smelting, and Power Company at Anyox, Bancroft noted that dykes 
were more numerous in the argillites than in the amphibolite and that 
where the argillites are crump"led, dykes are especially plentiful. Ban­
croft listed the following varieties, named in order of age from youngest 
to oldest, as being present. 

Dark-coloured basic dykes. 
Light-coloured felsites and quartz porphyry dykes. 
Dark-coloured diabase, diorite porphyrite, and gabbro dykes. 
Dark-coloured augite and mica-bearing dykes. 
Light-coloured aplite, pegmatite, and granite dykes. 

Bancroft states that in general the dykes are not foliated and, there­
fore, are later than the deformation of the amphibolite and sediments. 
They are also later than the ore deposits of the Hidden Creek and Bonanza 
mines. He believes that the oldest dykes, the aplites, granite, and peg­
matites, were associated directly with the intrusion of the Coast Range 
granodiorite and that the others mark the close of the Coast Range igneous 
activity. The present writer did not study the dykes of Anyox district in 
detail but did find that some dykes were foliated, and is inclined to believe 
that those basic dykes closely resembling the Anyox amphibolite are asso­
ciated in origin with it rather than with the Coast Range intrusives. 

Near the edge of the Coast Range intrusives in Anyox, Marmot, Bear, 
and Salmon Rivers districts, large dykes and sills of granodiorite and quartz 
diorite intrude the older rocks. They are very like the 'batholith rocks in 
mineral composition but most of them are somewhat different in texture, 
many of them 1being por.phyritic. On mount Dolly, Bear River district, a 
dyke of this type cuts volcanic rocks and can be traced into the batholith 
where a short distance from the border it merges with the batholithic rock. 
These dykes are obviously associated in origin with the Coast Range in­
trusives. 

TERTIARY LAVAS 

Basaltic la vas cap Table mountain (south of Alice Arm). Four other 
such bodies occur between Table mountain and N ass river and presumably 
at one time formed a single body. The rock lies unconformably on older 
sediments. The lava is in horizontal beds 10 to 30 feet thick having a total 
thickness on Table mountain of 300 to 500 feet. The lava locally exhibits 
columnar jointing and the debris at the base of the lava cliffs consists of 
hexagonal blocks. The rock is commonly porphyritic. The phenocrysts 
are labradorite, enstatite, and augite. The groundmass is finely crystalline 
and contains plagioclase, augite, enstatite, olivine, apatite, and black iron 
oxide. The rock is locally amygdaloidal, the amygdules containing calcite. 

88465-3 
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PLEISTOCENE AND RECENT 

Boulder clay is present in a few places in upland country, notably 
near the head of Goat creek, Alice Arm district; and in valleys, as along 
Bitter creek and upper Bear river. Much of the lower part of Cascade 
Creek valley, Salmon River district, is covered with boulder clay. Recent 
moraines built by the present glaciers exist along their sides and lower 
ends. Boulders or erratics occur throughout the area up to 6,000 feet 
above sea-level. Glacial striro are present in many places and parallel the 
main valleys. 

Stratified blue clays occur in Kitsault, Dak, IUiance, Bear, Salmon, 
and Marmot Rivers valleys. They lie at elevations of from 400 to 550 
feet above sea-level. McConnell has described the clays of Bear river 
and by finding marine shells proved their recent age. He estimates the 
clays to be 155 feet thick. Clays and silts also occur on the flat on which 
the town of Anyox has been built, and around Carney lake at elevations 
of about 100 feet above sea-level. Bancroft collected marine shells from 
the clays at Anyox 120 feet above sea-level~ He supplies the following 
list: Neptuna despecta, Natica clausa, Bela turricula, Acmaea caeca, 
Acmaea testudinalis, fissurella, Cardium islandicum, Pecten islandicus, Mya 
truncata, Leda permula, Marcra ovalis, Terebratella transversa, and frag­
ments of serpula and a large barnacle. 

Varved clays occur on Tide Lake flat at the northern end of the area. 
The clays cover an area of 3 or more square miles and are estimated to be 
about 150 feet thick at the thickest place. The clays were formed from 
very fine material carried into a lake by glacial streams. The top clay 
layer was formed about the year 1929 and it is roughly estimated that the 
lowest layer is 2,000 to 3,000 years old. The clays have been described by 
the writer.l 

Small flood-plains of Recent gravels exist along the three main valleys 
of Alice Arm district. Gravel deltas exist at the mouths of the smaller 
streams. The flat at Alice Arm, about 2 square miles in area, has been 
built up of silt carried by Kitsault, Dak, and Illiance rivers. At the edge 
of the flat on the south side of Dak river are three gravel terraces, re­
spectively 150, 275, and 300 feet above sea-level. At the mouth of Illiance 
river on the south side there is also a mound or terrace of coarse gravel 
about 100 feet high. On Lime creek, gravel terraces exist at about 275, 
300, and 450 feet above sea-level. It is difficult to understand how the 
gravel terraces at the mouths of Illiance and Dak rivers could have been 
built unless at the time of their formation the sea stood at a higher relative 
elevation than now. 

Coarse, bouldery gravel exists at the mouths of the streams entering 
Kitsault river from West creek south to Alice arm. At Klayduc creek 
gravels of this nature are between 150 and 400 feet thick and lie north of 
the junction of Klayduc creek and Kitsault river. The top of the gravel 
is somewhat over 500 feet above sea-level. Granite creek some years 
ago became pa~ly dammed by rock debris from slides and the water 

1 ''Varved Clays of Tide Lake, B.C."; Trans. Royal Soc., Canada, 1932, sec. IV~ 
pp. 335-343. 
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backed up to a considerable extent before the dam broke. The water 
came down with great force and built up a large tract of boulder delta. 
It may have been through such accidents and during flood times that the 
gravel and boulder deltas of the tributary streams were laid down. 

At the horseshoe bend on Illiance river the stream has changed its 
course. The bottom part of the old channel is filled with stratified gravel 
and sand. Kitsaultriver from West creek south flows in a graded flood· 
plain of recent gravel except for two short rock canyons apparent ly repre· 
senting new courses taken by the stream. 

Bear River valley from American creek to its mouth is floored with 
gravels and sands deposited by the present stream. During times of high 
water the stream commonly alters its course and sweeping against the 
banks undercuts them and in this way widens the treeless part of the valley 
bottom. The town of Stewart is situated on the seaward end of the delta. 
The flat is being rapidly extended seaward by stream·carried sediment. 
Data obtained by the Department of ,Public Works of Canada show that 
on the west side of Portland canal the low water mark on the delta 
advanced 540 feet between 1909 and 1927. 

The streams entering Portland canal from the east are small and the 
deltas at their mouths are also small. The largest are at the mouths of 
Marmot and Georgia rivers. 

At the head of Hastings arm the main stream valley is filled with 
gravel and silt for a distance 4 miles from the sea. Hastings creek entering 
Hastings arm and several creeks entering Granby bay at Anyox have 
deltas. 

FAULTS 

Faults are numerous in the area. Definite breaks were seen in many 
places and were topographically expressed, but it was difficult or impossible 
to determine the direction and extent of the throw or the offset. Only 
where faults cut across strata with individual characteristics could any­
thing definite be learned about the extent of the movement along the fault 
plane . . 

No faults of great magnitude were seen in Alice Arm district but 
faults of small offset are numerous. A fault of unknown offset strikes 
northeast in lower Illiance River valley. A few faults striking northeast 
cross Kitsault river near Evindsen creek. Most of the recognized faults 
were seen in underground workings. The Dolly V arden vein has been 
offset by a number of parallel faults striking in the main north-northwest. 
These faults appear to be steeply dipping, reverse faults. The eastern 
side of each fault has moved south with reference to the western side. The 
greatest horizontal offset noted was 160 feet. Some faults in the Dolly 
Varden mine with horizontal offsets of 50 feet have very little crushed 
rock along the fault plane. The surface at the Dolly Varden mine is one 
of moderate slope with many dry gullies 5 to 30 feet deep. Many of these 
gullies have been formed along the crushed outcrops of faults. A northerly 
striking fault crossing the LaRose mining property has a crushed zone 
several feet wide and may represent a considerable displacement. 

88465--.'!i . 
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In the vicinity of Anyox several faults are known to have large dis­
placements. A northwesterly striking fault dipping steeply northeast is 
followed by Bonanza creek. This fault has a vertical throw of at least 
800 feet; the horizontal offs.et is not known. The northeast side has 
dropped down. A northerly striking fault with a horizontal offset of 2,500 
feet is followed for some distance by Falls creek. The east side has moved 
south with reference to the west side. Two northerly striking faultS with 
smaller offsets are exposed in the workings of the Hidden Creek mine at 
Anyox. 

A fault in Marmot River valley offsets a bed of limestone at least 400 
feet. Many straight, narrow valleys in the Bear River district follow 
crushed zones but in mol:lt. cases the total amount of differential movement 
was not discovered. The belt of dykes already referred to is apparently 
offset where it crosses Bear river. The contact of the Coast Range batho­
lith is offset similarly where it crosses Bear river. On the mountain side 
east of Portland Canal in line with the above-mentioned points of offset­
ting the batholith contact is again offset but the extent of the movement 
is not so accurately known. Apparently a large fault strikes along Bear 
River valley from American creek to Stewart. The fault probably 
branches at American creek, the main branch following the creek. The 
apparent horizontal offset along this fault in Bear River valley is approxi­
mately lj- miles. The east side has moved southward or the west side 
northward. In view of the fact that the apparent offset is measured by 
the displacement of intrusive contacts and since such contacts may turn 
sharply for no evident reason, it follows that the apparent offset along 
Bear river does not necessarily prove the existence of a fault. It is very 
likely, however, that a fault does exist. The fact that other faults in the 
district with similar strike show horizontal movement lends weight to the 
belief that movement along the big fault was chiefly horizontal. Evidence 
on this point is also furnished by the· mineral deposits on opposite sides of 
the fault. As the fault offsets the Coast Range batholith it is also later 
than the mineral deposits of the area. If the movement along the fault 
had been essentially vertical marked differences should exist between the 
mineral _ deposits on opposite sides of the fault and that is not the case. 

The Bear River fault may branch at Stewart, one branch continuing 
across Bulldog creek and along Georgia river, and the other branch, if 
there is another, continuing along Portland canal. It is very likely that 
the fault along Georgia river strikes south along the south fork of the river 
and thence down along Falls creek. This would link up the Falls Creek 
fault with the Bear River fault. If these faults are part of a single fault 
the Bear River fault is then apparently 50 miles long. 

Most of the faulting took place after the intrusion of the Coast Range 
batholith but prior to the intrusion of most of the dykes, for though the 
dykes are commonly offset by faults yet the offset is in general much 
.smaller than the total offset along the fault. Some of the faults preceded 
some of the mineral deposits, but most of the known faults are later than 
the mineral deposits. 
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ORIGIN OF PHYSICAL FEATURES 

The mountains and valleys of Portland Canal area are closely related 
to the hardness and structure of the rocks. The area in general is charac­
terized by high, jagged mountains and is in marked contrast with the sub­
dued mountains to the east. This difference is due in part at least to the 
fact that the rocks of the area p,re harder than those of the adjacent part 
of the interior of British Columbia. The main valleys and mountain 
ridges are parallel to the strike of the rocks, and there can be little doubt 
that the structure controlled the location and development of these 
features. The higher mountains in the area consist of rocks relatively 

·resistant to erosion. 
Detailed examination of the area suggests strongly that the location 

of the main valleys and inter-valley ridges was controlled by the bedrock 
structure and that the main features were fixed prior to the Pleistocene 
epoch. The effect of the Pleistocene has only been to greatly modify the 
shapes of the pre-existing land forms, to disorganize the drainage to some 
extent, and to develop many minor features, as for example glacial cirques. 
Erosion since the Pleistocene has formed many or all of the canyons of 
the area. 

A plateau surface 2,000 feet high extends from Alice Arm district 
south to Nass river. The surface appears to rise northward and in Alice 
Arm district to be represented by isolated, flat or gently sloping surfaces 
from 3,000 to 4,000 feet high. This plateau is probably an extension into 
the Coast Range mountains of an old erosion surface found over a large 
part of the interior of British Columbia. The plateau and the Coast 
Range mountains probably at one time merged into one another, but very 
active glacial erosion in the Coast Range mountains has destroyed most 
or all of the plateau surface there, and has given the coast section a very 
youthful appearance in contrast with that of the interior. 

Kinskuch lake, in the northeastern part of Alice Arm district, appar­
ently occupies an ice-scoured basin. Upper Illiance river follows the strike 
of soft, sheared rocks, and the westerly part of its course is along a contact 
between volcanic rocks and sediments. A waterfall, 150 feet high, on the 
river, is caused by a wide diorite dyke that acted as a resistant dam. The 
canyons on Dak river occur where the stream crosses igneous rocks and 
the broader parts of the valley are cut through softer sediments. The 
tributaries of Dak river are very deeply incised, apparently because they 
are located !n bands of sediments whereas the intervalley ridges consist 
of harder igneous rocks. 

The two upper canyons on Kitsault river are cut in hard, igneous 
rocks, but the broad, open parts of the valley are in sediments. The lowest 
eanyon is in sediments intruded by several large dykes and the assemblage 
is apparently more resistant than the aYerage sedimentary rock. The 
valleys of most of the tributaries of Kitsault river are in sediments in 
their upper parts, but in igneous rocks near the main stream. The upper 
parts of these valleys are broad and the stream gradient is gentle, whereas 
the lower parts are in general canyons and the grade is steep. The hard­
ness of the rocks has had a great deal to do with the shapes of the tributary 
valleys, but their hanging nature has resulted mainly from greater deep-
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ening by erosion along the main stream. The lower part of the valley of 
East creek is unusually deep and steep sided. This stream has cut through 
igneous rocks to underlying sediments and in these softer rocks it has 
rapidly cut its way down to a normal steep gradient, whereas the upper 
slopes of the canyon have been worn down only a relatively small amount 
because the rocks are more resistant. Falls on Canyon and Falls creek are 
caused 1by horizontal beds of hard, siliceous argillites. 

The course of Falls creek in the vicinity of Anyox is south parallel to 
the strike of the rocks. The lower 8 miles of the valley also follows a 
fault. The smaller streams in the vicinity are related to the bedrock struc­
ture only in a minor degree, as glacial deposits have disorganized the earlier 
stream pattern. 

The large valley occupied in the north by American creek and lower 
Bear river, and in the south by Portland canal, has for most of its length 
the steep-sided character of a glacially modified valley. It follows the 
strike of the rocks for part of its length, the contact of t he Coast Range 
intrusives for another part, and a major fault for much of its length. The 
valley of Upper American creek is V -shaped, and the valley takes on the 
glacial U-shape a short distance north of Bear river. The valley originated 
long before the Pleistocene but has been greatly modified by glacial ero­
sion. The ice did not move south from the head of American creek but 
entered the valley from the sides mainly along upper Bear river, Bitter 
and Glacier creeks, and Marmot and Georgia rivers. Upper Bear River · 
valley is a through valley between the lower Bear River valley and the 
Nass River drainage basin. It is not known whether this was a through 
valley prior to the Pleistocene or was cut largely by ice. If cut mainly by 
ice this could have taken place only at a time when ice covered the interior 
to considerable depth, for Meziaden lake lying in the valley 10 miles east 
of the head of Bear river is 1,200 feet or more lower than the divide. 

West of Bear River ridge the north-south valley occupied by Divide 
and Long lakes i·s a through valley !between Bowser river and Copper creek, 
a branch of Cascade creek. The divide is at an elevation of 3,500 feet and 
the pre-Pleistocene divide was probably lowered by ice erosion. The part 
of Cascade creek between Harris creek and Long lake is a recent diversion 
from a former course south to Cooper creek. This diversion was probably 
caused by glacial accumulations in the valley south of Long lake. 

The Salmon River-Bowser River valley is also a north-south through 
valley with a present ice summit about 2,800 feet high. The valley is prob­
ably not the course of pre-Pleistocene drainage from the interior as it is 
not very large and has certainly been enlarged by ice erosion. Ice from the 
interior has not moved south along the valley to any extent, for at the 
southern end of the valley only the higher slopes are U -shaped. 
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CHAPTER Ill 

ECONOMIC GEOLOGY 

GENERAL STATUS OF MINING 

Portland Canal area has been prospected for metalliferous deposits 
since 1898, but although possessing many deposits of merit did not receive 
a great deal of attention from mining companies until 1908. Various parts 
of the area, such as Bear River district and Alice Arm district, although 
adjoining are in reality divided by the physical features of the country into 
separate parts so that mining activity in one part is distinct from that in 
another. Prospecting and development of mineral properties took place 
first along the shores of Portland canal and Observatory inlet and very 
shortly after along Bear river. The more inaccessible parts such as Alice 
Arm district, Marmot River district, and Salmon River district were pros­
pected later. • 

Staking of mining claims along Portland canal and in Bear River dis­
trict began in 1898 but did not attain great proportions until 1908, when 
owing to relatively extensive development work by the Portland Canal 
Mining Company an influx of prospectors took place. Nearly all available 
ground in Bear River valley was staked by 1910 and has since been held. 
or restaked. Since the time of the first mineral strike in the district the 
attention of prospectors has been confined almost entirely to lode mining, 
although in 1912 small-scale plooer mining was attempted on Bitter creek, 
but unsuccessfully. Optimism was the keynote for several years after 
1908. In 1911 the Canadian Northeastern Railway Company completed the 
Portland Canal Short Line railway, a standard gauge railway, from Stewart 
to the Red Cliff mine at the mouth of American creek. The railway was 
never much used and is now beyond repair. 

Bear River district has produced gold, silver, lead, zinc, and copper. 
Production began in a small way in 1909 and has been continued inter­
mittently by several properties. The total production from Bear River 
district up to the end of 1932 is given below (exclusive of several hundred 
pounds of molybdenite). 

Ore Gold Silver Lead Zinc Copper 

Tons Ozs. Ozs. Lbs. Lbs. Lbs. 

31,100 5,830 2,102,050 1,953,000 1,660,000 71,000 

In Anyox district mineral claims were staked in 1898 and although 
. the stakings prior to 1900 were developed year by year it was not until 

1914 that mining and smelting began at the Hidden Creek mine. There 
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has been a steady annual production from Anyox district since 1914. The 
total production to the end of 1932 is given below. Practically all of the 
ore has come from the Hidden Creek mine. The next most important pro­
ducing property was the Bonanza mine. 

Ore Gold Silver Copper 

Tons Ozs. Ozs. Lbs. 

19,700,000 108,470 6,116,000 577.873,900 

Salmon River district was early prospected to some extent, but the 
principal claims of the Premier mine were not staked until 1910 and it was 
1917 before the property became a mine of value. Production from Salmon 
River district has been almost entirely from the Premier mine, only a few 
others, most important of which are the Big Missouri and B.C. Silver mines, 
have produced ore. The total production of Salmon River district up to 
the end of 1932 is given below. 

Ore Gold Silver Lead Zinc 

Tons Ozs. Ozs. Lbs. Lbs. 

2,359,900 1,283,650 32,812,300 1,900,000 13,000 

The first discovered deposit of value in Marmot River district, the 
Porter Idaho, was not staked until 1919. Marmot River district is nearer 
tide water than Salmon and Bear River districts, but is very difficult of 
access. The production from Marmot river has been almost entirely from 
the Prosperity and Porter Idaho mines. The total produr.tion of the dis­
trict up to the end of 1932 is given below. 

Ore Gold Silver Lead 

Tons Ozs. Ozs. Lbs. 

27,400 680 2,181,000 1,643,000 

Seven properties of Alice Arm district have marketed ore. The Esper­
anza has the longest shipment record, beginning in 1911 JSnd ending tem­
porarily in 1927. The Dolly Varden was mined for only three years, from 
1919 to 1921, but produced nearly all the silver of the district. The total 
production of the district is given below. 

Ore Gold Silver Lead 

Tom1 Ozs. Ozs. Lbs. 

27,400 120 1,423,000 29,000 
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The total production of the whole of Portland Canal area up to the 
end of 1932 is given below. 

Ore (}old Silver Lead Zinc Copper 

Tons Ozs. Ozs. Ozs. Lbs. Lbs. 

22,145,700 1,398,460 44,634,350 5,525,000 1,673,000 577. 944, 900 

GENERAL CHARACTER OF THE MINERAL DEPOSITS 

Portland Canal area, like other mineralized areas along the east side 
of the Coast Range intrusives, has a great variety of mineral deposits, but 
the deposits of similar nature occur in groups. The physical features of 
the area divide it into separate parts and geologically the area is divisible 
into parts conforming somewhat with the topographical divisions. 

Alice Arm District 

The deposits of Alice Arm district form six groups: 
Molybdendte deposits. 
Quartz veins containing one or more of the metals silver, lead, and ~inc. 
Coppe.r-bearing deposits. 
Zinc blende deposits. 
Silver-barite-jasper deposits. 
Silver-lead deposits. 

It might be assumed that the various types of deposits are the result 
of zoning from a single somce. But no evidence could be found of any 
change or gradation from one type to another nor does there appear to 
be any uniform change from high to low temperature varieties in any one 
locality as would be expected if the deposits came from a single source. 
Instead, types appear to be quite distinct from one another as if each 
such type came from a separate source. 

MOLYBDENITE DEPOSITS 

Two molybdenite deposits occur in the southwestern part of the dis­
trict. Both are closely associated in place with small bodies of granite 
regarded as being part of the Coast Range intrusives. On tihe property 
developed by Tidewater Molybdenum Mines, Limited, the molybdenite 
occurs in pegmatitic quartz veins that appear to be offshoots from a 
small stock of granite. The granite locally contains patches of dis­
seminated molybdenite. The rocks intruded by the granite and in which 
the veins occur are hard, argillaceous quartzites. The second deposit is 
not well exposed, but the molybdenite appears to be disseminated through 
dykes and a small body of granite intrusive into the sedimentary rocks. 

On the property of Tidewater Molybdenum Mines, as well shown on 
the surface and in underground workings, the molybdenite occms in thin, 
flaky seams distributed throughout the quartz veins. The veins strike 
toward the body of granite mentioned and on reaching the granite cease, 
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apparently as a result of merging with the granite. This evidence and 
also the fact that locally the granite contains disseminated molybdenite 
suggests strongly that the veins and the molybdenite were derived from 
the body of granite during its consolidation. Dolmagel examined the 
veins in 1922 and states that approaching the intrusive body they change 
gradually from quartz veins to aplite dykes. The average grade of the 
ore is probably less than 2 per cent molybdenite, but the ore is very free 
from other sulphides such as pyrite. The veins are up to 10 feet wide 
but the tonnage of available molybdenite is not great unless tJhe veins 
show a marked improvement in depth. 

The second deposit characterized by molybdenite disseminated in 
dykes and a small body of granite has not been explored sufficiently to 
permit estimating grade or tonnage. 

QUARTZ VEINS CONTAINING ONE OR MORE OF THE METALS, SILVER, LEAD, 
AND ZINC 

Quartz veins of this group are practically restricted to the south­
western quarter of Alice Arm district. About twenty-five such veins have 
been opened sufficiently to show the type of mineralization. All cut 
sedimentary rock which at most properties consists of black argillites 
interstratified with argillaceous quartzites. Some veins, as for example 
the LaRose vein, are of good size and persist only -where they penetrate 
the harder, competent beds. Others, like the Wolf and Esperanza veins, 
are of value where they cut argillite, and still others such as the main 
Esperanza vein are largest and richest where they have a certain attitude 
or structure. Some of the veins adjoin narrow lamprophyre dykes, as is 
the case of tJhe Silver Chord and Wolf veins. 

The veins are in general less than 6 feet wide and most of the well­
mineralized veins are less than 3 feet thick. Some quartz veins in the 
area are barren of sulphides and one of these on the Macy claim was 
mined for a short time by the Gran:by Consolidated Mining and Smelting 
Company as flux for their smelter at Anyox. Most of the quartz veins 
contain some sulphide, chiefly pyrite, some of them contain silver miner­
als such as the ruby silvers and argentite and have been mined as silver 
ore. Most of the silver-bearing quartz veins also contain some lead and 
zinc sulphides. Some of the veins contain galena and sphalerite and no 
silver. A few contain small quantities of scheelite. 

Only three of the veins have produced ore and, therefore, sufficient 
information to formulate any general conditions governing the formation 
·of ore shoots is lacking. The LaRose ore shoots occur only where the 
country rock fractured readily and thus gave rise t.o larger openings. In 
the Esperanza vein the richest and largest ore shoots lay along the apex 
of the gently plunging anticlinal form that has been assumed by the 
vein. 

1 " Coast and Islands of British Columbia between Douglas Channel and the Alaskan 
Boundary"; Geol. Surv., Canada, Sum. ltept. 1922, pt. A, p. 31. 
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The source of the deposits is not known, but is assumed to be under­
lying parts of the Coast Range intrusives. 

The quartz vein deposits can provide only small tonnages. They. are 
in general too narrow to be attractive as sources of flux and can be mmed 
only in a small way as silver ore. 

COPPER-BEARING DEPOSITS 

The copper-bearing deposits are of two types: (1) vein-like replace­
ments and veins; and (2) disseminations. Very few deposits of the dis­
seminated type occur, hut they as •well as the vein or vein-1ike type occur 
in a well-defined belt known locally as the " Copper Belt". In upper 
Kitsault valley fifteen or more copper-bearing deposits lie in the Copper 
Belt and one lies in adjacent sedimentary rock. The Copper Belt is 
between 5 and 10 miles east of the edge of the Coast Range intrusives 
and is nearly but not exactly parallel to the contact. The belt is 15 
miles long and about 1 mile wide. 

Copper mineralization occurs also in the northeastern part of Alice 
Arm district, in the vicinity of Kinskuch lake, but no deposits have yet 
been outlined there. A few copper-bearing deposits occur in the southern 
part of the district in rock that· appears to be a southern continuation 
of the Copper Belt. 

The rocks 'Of the Copper Belt proper compared with the other igneous 
rocks of the area are highly sheared and much altered to, or replaced hy, 
such minerals as sericite, chlorite, calcite, and pyrite. The belt consists 
chiefly of fine-grained, fragmental volcanic rocks and of crystalline rocks 
that are probably mainly intrusive. In places the rocks could not be 
identified as certainly either massive or fragmental. Inclusions of sedi­
mentary rocks in the intrushes are fairly common. Some inclusions con­
tain considerable disseminated pyrite and chalcopyrite. The rocks are 
not different in mineral composition from the other rocks of the area, but 
the belt is distinguished by the presence of copper deposits, by the sheared 
nature of the rock, and by the universal presence of pyrite. The belt may 
continue south and the rocks may change from felsites and feldspar por­
phyries to augite porphyrites. 

The ·disseminated copper deposits appear to be very low grade and 
have not been developed to any great extent. No definite ore-bodies have 
been found. If any exist they will probably be in areas where copper is 
more than ordinarily plentiful. The deposits were formed by the thorough 
-soaking of the fractured rock with mineral solutions. The deposits of this 
type are well exemplified by those on the Red Bluff group. On this prop­
·erty a rock of felsite or augite porphyrite type has been sheared, shattered, 
·altered to serieite, chlorite, and ca.lcite, and into it disseminated pyrite, 
chalcopyrite, and pyrrhotite have been introduced. 

The veins and vein-like replacements have received some attention 
-and !t few have been developed by adits and by diamond drilling. No 
-considerable tonnage of copper ore has been indicated at any place, but 
a few, vein-like deposits several feet thick, a few hundred feet long, and 
containing 2 to 10 per cent copper have been encountered. The deposits 
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consist in the main of chalcopyrite with a variable amount of pyrite. In 
most cases there is very little gangue except country rock. The general 
character of the veins of this type of deposit is well illustrated on the Van­
guard property where the chalcopyrite-bearing veins vary in width and are 
not in general more than 10 feet wide. The wider parts of the veins con­
tain rock fragments and gangue minerals as well as chalcopyrite. In 
some places several, narrow, closely spaced veins are present instead of 
one large vein. Some of the narrow veins up to 2 feet wide appear to 
consist entirely of chalcopyrite. Locally pyrite is plentiful. At the Wild­
cat similar veins occur and argillite inclusions in the intrusive country 
rock are impregnated with pyrite and chalcopyrite. 

Vein-like replacements are well exemplified by the deposits on the 
Red Point group. These are rather irregular in shape. Some are veins 
with quartz gangue and others are sulphide replacements of country rocks. 

It seems probable that the intrusives of the Copper Belt are .respon­
sible for the chalcopyrite mineralization. This type of mineralization is 
confined to the Copper Belt and other types are lacking. If the chalco­
pyrite mineralization was genetically related to the body of Coast Range 
intrusives lying to the west it would be expected that some mineralization 
would be ·present in the area between the Copper Belt and the eastern 
border of the batholith, but no mineral deposits are known to occur there. 
Quartz-sulphide veins do occur, however, between the southern end of the 
Copper Belt and the eastern margin of the batholithic area. On the other 
hand, as already stated, on the Wildcat property small bodies of argil­
laceous rocks which are apparently inclusions in an intrusive rock are 
mineralized with pyrite and chalcopyrite and thus seem to indicate that 
the intrusive carried copper. Thus it appears that some of the intrusives 
of the Copper Belt were potential sources of copper deposits. The localiza­
tion of the deposits within a definite band strongly suggests that their 
source was at some depth below the exposed part of the band. 

The augite porphyrite body of McGrath mountain contains dissemin­
ated pyrite, pyrrhotite, and chalcopyrite. Even where the rock appears to 
be quite fresh the sulphides are present. It is not always possible to say 
whether these sulphides were introduced or are original constituents. Evi­
dence obtained ·by the microscopic examination of the rock where altered 
suggests that the sulphides were introduced into their present position. 
The augite porphyrite appears to be closely related to the intrusives of 
the Copper Belt and may be a potential mineralizer, but there is a lack 
of any evidence that it should be regarded as being the source of the chal­
copyrite deposits. So far as is known these deposits do not show grada­
tions to any of the other types of mineral deposits of the area. 

The commercial value of the deposits of the disseminated type is 
unknown. It is possible that work might outline large bodies of ore. The 
only reason for supposing otherwise is that no ore-body has yet been 
found, although the amount of prospecting and development work is per­
haps sufficient to have located any existing ore-bodies. 

The deposits of the vein type are of higher grade and are bounded by 
definite walls. None is large enough to yield a large tonnage, but several 
appear to have possibilities of becoming small producers. 
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ZINC BLENDE DEPOSITS 

The zinc blende deposits, some half a dozen in number, are clustered 
on McGrath mountain at the edges of an irregularly shaped stock of 
augite porphyrite. The deposits occur in sediments, although in places the 
sediments are inclusions in the stock. No deposit is known to lie between 
walls of augite porphyrite, but ·at the deposits the rock is in general so 
altered that it is not always possible in the field to identify the wall-rocks. 
The augite porphyrite of the stock is composed of unaltered augite pheno­
crysts in a greenish grey, altered groundmass. The rock, however, pre­
sents a fresh appearance in hand specimen. Pyrite and pyrrhotite are 
common. 

The deposits are in part vein-like, in part appear to be replacements 
along bedding planes in sedimentary rock, and in part have no demon­
strated form or attitude. Some deposits are il)robably of large size, as 
single exposures more than 20 feet across are not uncommon, but no single 
large deposit has been outlined by development work. The two striking 
features of the zinc blende deposits are: {1) they are clustered in one 
place; and (2) the mineralization is resin-coloured sphalerite with prac,.. 
tically no other sulphide. The gangue is mainly quartz and calcite. 
Development work on the deposits has not been at all extensive, but the 
results obtained suggest that the deposits farthest from the stock of augite 
porphyrite are the most persistent but may not be so wide as those at the 
border of the stock or in sedimentary inclusions in the stock. 

The vein-like deposits are of quartz and calcite and some contain 
small shoots of sphalerite. Some of the veins are well-defined but are in 
general of small size. Some deposits are vein-like in that they are roughly 
tabular but lack definite boundaries. One such body on being followed 
by an adit was found to end abruptly. This body consisted solely of 
sphalerite. In one or two places a bed of argillite has apparently been 
replaced, in some parts very imperfectly and in others almost completely, 
by sphalerite with some calcite and quartz. A very common . type of 
deposit is a breccia of rock fragments cemented by sphalerite. Such 
deposits are evidently broken or crushed zones along which sphalerite has 
been deposited chiefly by filling spaces rather than by replacing the coun­
try rock. 

The origin of the zinc blende deposits like that of the copper deposits 
cannot be satisfactorily ascribed to the Coast Range intrusiV'es because of 
their extremely localized occurrence and the lack of any zonal relationship 
to deposits of other types. The localization is what would be expected if 
the augite porphyrite or some unexposed phase was the source of the zinc 
blende. As the mineral-bearing fractures away from the stock ·are more 
persistent and tend to be narrower than those nearer the edge of the stock 
it might be argued: (1) that the fractures are local developments whose 
formation was influenced by the presence of the stock; and (2) that morP 
mineral was available near the stock than farther away. It is conceivable, 
however, that the fractures are of regional origin and owe their habit to the 
presence of the stock which would not then be the source of the mineraliza­
tion. On the other hand several deposits occur in what appear to be 
inclusions of argillite in the stock and if these actually are inclusions then 
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the zinc and sulphur surely reached the inclusions by travelling upward 
through the augite porphyrite and presumably came from this rock. On the 
whole, however, the main reason for relating the deposits to the stock is their 
position at the borders of the stock. 

Development work on the zinc blende deposits has been so meagre that 
it is impossible to state the trend or width of most deposits. · There are, 
however, a great many places where zinc blende mineraLization has been 
found and it is reasonable to expect that moderately large bodies exist. 

SlLVER-BARITE-JASPER DEPOSITS 

The silver-barite-jasper deposits are known to occur only in the north­
ern part of the Kitsault igneous body where within an area 6 miles long 
and 1 mile wide fifteen such deposits have been found unaccompanied by 
any other types of mineral deposits. They occur in felsitic rocks that are 
mostly of intrusive, not extrusive types. The deposits are characteristically 
vein-like replacements and are commonly 10 to 15 feet wide but range in 
width from 5 to 40 feet or, as in a few instances, to as much as 75 feet. A 
few may be simple fissure fillings, but nearly all are mineralizations along 
brecciated and crushed zones where ore matter has partly replaced rock and 
partly filled open space. Fragments Df country rock are numerous in some, 
whereas in others no such fragments occur. Some deposits, for example 
those of the Dolly Varden mine, consist of dark vitreous quartz presumably 
replacing country rock and containing pyrite, galena, sphalerite, tetrahe­
ckite, and silver minerals. Most of the deposits also contain very much 
barite and some consist mainly of barite. Many also contain jasper or 
hematite-bearing quartz and in one deposit, the Toric, the vein matter is 
mostly barite, jasper, and hematite. 

The ore is in general of moderate to low grade but where secondary 
enrichment has taken place, as at the Dolly V arden mine, bonanza silver 
ores oontaining up to 1,000 ounces of silver to the ton have resulted. Much 
of the me contains a small percentage of galena and 5 to 15 ounces of silver 
a ton. Ore has been mined from three deposits of this type. One mine, 
the Dolly Varden, produced 1,300,000 ounces of silver that occurred chiefly 
as native silver, silver sulphides, and silver-bearing tetrahedrite. 

Deposite of the silver-barite-jasper type do not grade into other types 
except that at the north end of the small area within which they are confined 
they appear to grade to deposits holding very little silver •and containing 
quartz, or fine-grained galena, or a fine-grained mixture of galena and 
sphalerite. One of the deposits at the north end of the district that con­
tains fine-grained galena and sphalerite holds some orpiment and realgar 
but no jasper or barite. This appearance of a gradational change from the 
silver-barite-jasper type in the south to a fine-grained, galena-sphalerite 
type in the north would ordinarily be interpreted as indicative of a change 
from deposits typical of higher temperatures to others of lower tempera­
tures. There are, however, only two or three deposits of the lower tempera­
ture type at the north end of the belt and gradation has not been estab­
lished. If it were established, it would 'Suggest that the source of the miner­
alization was nearer the present surface at the south end than at the north 
end of the area within which the deposits occur. The source of the ores 
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may be intrusive rocks not exposed at the surface and if so t he source 
probably was deeper-seated parts of the felsitic rocks in which the deposits 
occur, thus accounting for the fact that this type of deposit is confined to the 
felsites and does not occur in the neighbouring argillites nor in the rocks 
of the Copper Belt. 

Before the drop in price of silver, deposits of the silver-barite-jasper 
type were the most promising deposits of the area. Some are as wide 'as 75 
feet and contain about 15 ounces of silver a ton. Most are smaller than 
this yet promise considerable tonnages. 

SILVER-LEAD DEPOSITS 

The silver-lead deposits occur in the eastern paort of Alice Arm district 
in llliance River valley. Although the deposits are mainly of the silver-lead 
type some are of mixed sulphide, and one consists chiefly of t etr.ahedci.te. 
Most of the silver-lead deposits also contain tetrahedrite and it is this 
mineral that contains most of the silver. The deposits occur as gashes and 
lenticular veins in sheared and altered tuffs and breccias. The shearing 
is confined to a zone some 1,000 feet wide along the bottom of the upper 
part <lf llliance River valley. The surrounding rocks are unsheared. In 
the shear zone the rocks have been extensively altered, chiefly to sericite 
and pyrite, and are now sof.t, white, and fissile. Alteration and shearing 
have been so extensive that :it is difficult to distinguish different rock types. 
The deposits in general contain very little gangue but what is present is 
quartz. The deposits are as a rule less than 3 feet wide but many .are 
several hundred feet long. The ore is in most cases quite fine graoined. 

The source from which the deposits came is not evident. The mineral­
ization .appears to be allied to that of the quartz-sulphide type near the 
head of Aliee arm rather than to any of the other types in the area .and 
it is assumed that the source is underlying parts of the Coast Range 
intrusives. 

When the price of silver was high attempts were made to mine silver­
lead ore in upper Illiance River valley, but these attempts were unprofit­
able. The known ore occurrences either outcropped or lay very close to 
the surf.ace and very little development work was done. The sheared area 
is well defined. The deposits are restricted to it and lie parallel to the shear 
planes. With this knowledge search for further deposits becomes simple, 
and development can be planned to the best advantage. If the price of 
silver again rises, it can be expected that the area will afford small 
tonnages of high-grade ore. 

Anyox District 
The mineral deposits of Anyox district and of the area between Anyox 

and Portland canal are grouped into two types: (1) chalcopyrite replace­
ment deposits; (2) quartz veins. 

CHALCOPYRITE REPLACEMENT DEPOSITS 

Several deposits of this type occur and lie either in the Anyox 
amphibolite or at the contact between the amphibolite and the adjacent 
argillites. The Anyox amphibolite and closely allied rocks occupy most 
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of the area between Anyox and Maple bay on Portland canal. The 
amphibolite intrudes argillites believed to be part of the Hazelton group and 
is itself considered to be part of the Hazelton group. The rock is locally 
severely sheared. The argillites are in general sheared and folded into tight 
folds. Argillite inclusions are numerous in the amphibolite. Some of these 
inclusions have been extensively silici:fied and this suggests strongly that the 
amphibolite was the source of the silica. 

The chalcopyrite replacement deposits vary in size from vein-like 
bodies a few feet wide and a few hundred feet long to large, irregularly 
shaped masses as much as 1,000 feet long and deep and ras much .as 200 
feet wide. The deposits in the amphibolite lie parallel to the shearing 
and are in general unaccompanied by silici:fication of the walls. Those in 
argillite are accompanied by extensive silici:fication. Locally the argillite 
has been converted into a light-coloured siliceous rock for a distance of 
100 feet from the ore~bodies and less marked silici:fication extends for 
another hundred feet or more. That the deposits were formed by replace­
ment is shown locally where the ore exhi'bits structures formerly present 
in the rock. . 

The ore-bodies of the Hidden Creek mine and the Bonanza mine are 
of this type. The Hidden Creek mine has produced steadily since 1914 
and since 1920 has produced over 30,000,000 pounds of copper a year. 

QUARTZ VEINS 

Quartz veins are numerous in Anyox district and on Portland canal 
in the vicinity of Maple bay. Some of the veins lie in amphibolite and 
others in argillite. The veins in the argillite are commonly parallel to the 
bedding, are up to 20 feet or more wide, and some in the vicinity of Anyox 
are gold bearing. They consist in general of milky white quartz containing 
very little sulphide. One such vein near Anyox is up to 6 feet wide and 
was mined for many years to supply quartz flux for the smelter at Anyox. 
The flux contained about a tenth of an ounce of gold and about a third 
of an ounce of silver a ton. The veins in the amphibolite are of the same 
size as ·those cutting argillite. Some of them contain sufficient chalcopyrite 
to give rise to a copper content as high as 5 per cent. In general the veins 
can be followed along the strike for many hundreds of feet and some for 
more than 2,000 feet. 

Quartz veins in amphibolite and at the contact between amphibolite 
and sediments are numerous at Maple bay. The veins there commonly 
contain chalcopyrite but very little of any other sulphide, and very little 
gold and silver. One vein of this type at Maple bay was mined for a 
number of yea:rs and the ore averaged about 2 per cent copper. Some of 
the veins at Maple bay are large and persistent and with a high price for 
copper could probably be mined at a profit. 

The origin of the replacement and vein deposits is unknown. Coast 
Range intrusives occur nearby and no doubt underlie the deposits. These 
intrusives may be the source of the deposits, but if so several facts relating 
to the Anyox amphibolite are not readily expl!llinable. The amphibolite 
certainly caused much silici:fication of the intruded rocks. The silici:fied rock 
and the replacemP.nt ore deposits are closely associated in space. Quartz 
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veins are common in and near the amphibolite, as would be expeoted since 
the amphibolite was capable of causing much silicification of intruded rocks. 
The quartz veins in the .amphibolite contain copper, thus furnishing 
evidence of the close relation existing between quartz and .copper and 
suggesting that the silicification exhibited at the edges of the copper-bearing 
replacement bodies was produced as a result of ore deposition. These 
conditions, and the further fact that the Anyox and Maple Bay types of 
deposits do not occur elsewhere, but only in and about the amphibolite 
area, all suggest that the deposits and the Anyox amphibolite are directly 
connected in origin. On the other hand the ore deposits in the Anyox 
amphibolite occur in shear zones. The amphibolite was, therefore, subject 
to shearing prior to the ore deposition. This is a serious objection to the 
idea that the amphibolite was the source of the ore. Furthermore, the 
ore deposits appear to be later than the earliest dykes that may be 
associated with the Coast Range batholith. However, it might be that 
the now exposed part of the body of amphibolite was solid and capable 
of being sheared, whereas in a lower part the magma might still be fluid 
and a source of ore. The writer is inclined to the view that the source 
of the amphibolite was also the source of the ores. The time of ore 
deposition may have been as late as the intrusion of . the Coast Range 
batholith, and indeed the Anyox amphibolite may be an early phase of 
the batholith. If the amphibolite is the source of the ore, search for other 
similar deposits should be confined to the Anyox amphiboiite and the 
immediate vicinity of this body. 

Northern Part of Portland Canal Area 

On Portland canal north of Maple bay and in Marmot, Bear, and Sal­
mon Rivers districts, the mineral deposits can be divided into the following 
five groups: 

Deposits containing gold, silver, lead, zinc, and copper. 
Gold-quartz veins. · 
Deposits consisting of closely spaced gold-quartz veinlets. 
Gold-pyrrhotite deposits. 
Copper deposits. 

The gold deposits and the mixed sulphide deposits of the first four 
groups may grade into one another and appear to be related in origin to the 
Coast Range intrusives. The copper deposits on the other hand do not 
appear to grade into the other types. They occur in .four areas separated 
and surrounded by deposits containing gold, silver, lead, and zinc. 

DEPOSITS CONTAINING GOLD, SILVF.R, LEAD, ZINC, AND COPPER 

The mineral deposits of this group show considerable variation, but 
apparently all are members of a continuous series. Gold-silver deposits 
by addition of lead, zinc, and copper, and by decrease in gold and silver,· 
change to silver-lead, silver-lead-zinc deposits and types with more complex 
mineralization. 

Gold-silver deposits are well exemplified by the deposits of the Premier 
mine. These are well-defined, vein-like replacements up to 60 feet wide 
and as much as 2,000 feet long. The ore-bodies consist in general of pyrite. 

8R465-4 
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galena, and zinc 'blende, with minor amounts of chalcopyrite, native gold, 
and electrum. Much of the ore is fairly solid sulphide with interstitial 
quartz gangue, but locally quartz gangue is so plentiful that the body might 
be called a quartz vein. From the surface to a depth of 600 feet much 
of the ore in the Premier mine contained more than 100 ounces of silver 
a ton in tetrahedrite, argentite, ruby silver, native silver, and other 
silver minerals, and several ounces of gold a ton occurring mainly as native 
gold and electrum. The Premier deposits occur in orthoclase and quartz 
porphyry containing many inclusions of sheared and altered tuffaceous 
rocks. Deposits much like those of the Premier mine occur elsewhere in 
Salmon River district in similar rocks, but most of these other deposits 
contain too little gold and silver to be valuable. The high-grade gold­
silver type of ore so far as is known occurs only in porphyry country rock. 

By increase in the content of lead, zinc, and .copper, and decrease in 
the gold and silver values, deposits of different appearance and as a rule 
much lower grade result.· At the Porter Idaho and Prosperity mines of 
Marmot river, for example, the deposits are veins in general less than 6 
feet wide and consisting mainly of high-grade silver-lead ore. The prin­
cipal mineral is galena, but there is much silver in silver minerals and in 
tetrahedrite. Examples of veins rich in zinc are those at the Dunwell mine 
where gold, silver, lead, and zinc were all of value and were recovered in 
mining. Deposits of this mixed type are commonly rather low in grade 
and must be concentrated prior to shipment. An increase of the copper 
content, as in some of the deposits at the Big Missouri mine, results in very 
complex ores, none of which has yet lbeen mined. The lead-zinc type of 
mineralization occurs in deposits of many sizes and shapes. Commonly 
they are veins with definite walls and lying in argillites or volcanic rocks. 
Some of the veins are essentially quartz veins and only locally contain sul­
phide mineralization . of the pyrite-galena-sphalerite type. In some of the 
veins on the Harner group the principal values are in gold. In some places, 
as on the Ben Bolt property, the mineralization is disseminated and forms 
tabular bodies 100 feet or more thick very sparsely mineralized with pyr­
ite, galena, and sphalerite. 

The deposits of the gold-silver or Premier type lie in porphyry and 
have a distinctive siliceous, pyritic appearance. It may be that these 
deposits are related in origin to the porphyry, but possibly the distinctive 
features of this type are due to the fact that the country rock is porphyry 
and the writer 'believes that this type and other types of the group although 
widely distributed are related to the Coast Range batholith. It is notice­
able that gold and copper are more plentiful in the deposits of this group 
that occur near the batholith than in those farther away. As the gold 
and copper-bearing minerals are considered to indicate somewhat higher 
temperature conditions than the other minerals in these deposits, there thus 
appears to be a zonal arrangement with respect to the edge of the batho­
lith. 

In Salmon River district production has been almost entirely from 
deposits of this group, the chief producer being the Premier mine which 
affords gold and silver with minor amounts of lead and zinc. In Bear River 
district the ore mined has been mostly from deposits of this group, and 
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there lead and zinc were extracted as well as gold and silver. In Marmot 
River district the deposits mined were of the high-grade silver-lead type. 
W~th high prices for silver, lead, and zinc, many of the deposits in these 
districts might produce ore at a profit. Even at the present when prices 
are low several properties are operated at a profit. 

Of special interest is the Portland Canal fissure zone, so named by 
MoConnell after the Portland Canal mine. The fissure zone is in the 
upper argillites of the lower part of the Hazelton group and is character­
ized by shearing, faulting, and the presence of parallel, mineral-bearing 
veins. The width of the zone is variable and is as great as 1,500 feet 
in some places. The length is upwards of 4 miles. The location of most 
of the mine workings and veins in that part of the fissure zone north of 
Glacier creek is shown by Figure 1. Only veins wider than 2 feet are 
represented and for simplicity some of the smaller mine workings are 
omitted. 

The fissure zone, at Victoria Mines at its most northerly known point, 
lies in the argillites along their contact with overlying volcanics. South­
ward the zone departs gradually from the upper edge of the sediments 
and passes through lower members of the sedimentary series. Where the 
zone crosses Glacier <~reek it is still near the overlying volcanics, but is 
a few hundred feet from them. South of Glacier creek the zone diverges 
from the sedimentary-volcanic contact at a more rapid rate until at its 
most southerly . known point it is well down in the sediments. The 
argillites strike north and dip west at 45 degrees. The strike varies to 
northwest or to northeast and the angle of dip varies from about 10 
degrees to 80 degrees. Several dykes intrude the argillites. 

Prior to the formation of the metalliferous veins the argillites were 
folded, sheared, and faulted. Shearing was restricted to the Portland 
Canal fissure zone and within it was confined to many narrow, parallel 
zones along which considerable differential move10ent probably took place 
so that the narrow shear zones are faults accompanied by shearing. The 
narrow shear zones follow rather closely the strike and dip of the argillites 
but in many places crosscut the bedding planes at small angles, so that 
whereas the argillites strike north the narrDw shear zones strike a few 
degrees west of north. Less is known about the dip of the shear zones, 
but in mine workings their angle of dip in some places is steeper and in 
other places less steep than that of the argillites. 

Two faults, perhaps formed at the same time as the narrow shear 
zones, follow the Portland C.anal fissure zone. The faults strike north 
with, approximately, the average strike of the argillites, but the faults 
are fairly straight and crosscut the argillites at all curves or bends in 
the strata. These are common and, therefore, in most places the faults 
crosscut the beds. The angle of dip Qf the faults is in general steeper 
than that of the argillites. The narrow shear zones and the faults inter­
sect at an angle generally less than 15 degrees but as great as 45 degrees 
in a few places. The angle of dip of the faults is in general steeper than 
that of the shear zones. After the faults and shear zones were initiated, 
differential movement continued along a few shear zones and along the 
faults. 

88465-4~ 
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After the formation of the faults and shear zones, the argillites were 
intruded by lamprophyre and other fine-grained dykes. The dykes strike 
north. In a f{lw places their relations to the shear zones and the faulte 
are known, as in the Dunwell mine where a dyk{l follows a shear rone, 
striking northwest, to a fault striking north, and continues north along 
the fault. After the period of dyke intrusion differential movements still 
continued, as is shQwn in the Dunwell mine, where the dyke already 
referred to is shattered and crushed at the junction of the shear zone and 
fault and here and there along the shear zone. 

Later still "the Portland Canal fissure zone was invaded by siliceous 
and ore-forming solutions. Quartz veins formed in the many shear zone~ 
and locally along the two faults. Some of the veins in the shear zone~ 
and most of the vein matter in the faults consist of barren quartz. Most 
of the known ore-bearing shear zones contain a dyke as well as an ore­
bearing vein. For example, in the Portland Canal, Dunwell, and Victoria 
mines and on the Sunbeam claim the ore-bodies are along one or both 
sides of dykes, and in the Dunwell mine ore lies along the dyke both where 
it follows the shear zone and where it continues along the fault. It seems 
that in some way the dykes guided the ore solutions and perhaps helped to 
keep them within definite channels. 

The veins on one side of either of the two main faults are believed 
to be distinct from those on the other side. The veins thus form three 
groups. One group consists of the veins west of the west fault; the second 
group consists of the veins lying between the faults; and the third group 
consists of the veins east of the east fault. 

In the Dunwell mine the western fault (Fault A, Figure 1) is inter­
sected by adits Nos. 2, 3, and 4, and is known as the North-South vein. 
On Figure 1 this vein as found on adit No. 2 level is labelled A-2, where 
found on adit level No. 3 it is labelled A-3, and in the case of No. 4 level, 
A-4. ·Farther south the fault is also cut by the adit known as the Portland 
Canal tunnel and on Figure 1 is labelled A. The eastern fault is crossed 
near the face of the Portland Canal tunnel and on Figure 1 is labelled B. 

The most westerly vein of the group of veins west of the western fault 
is exposed in the Portland Canal tunnel and on the figure is vein No. 1. Pro­
ceeding northward the remaining known veins of the western group are 
numbered consecutively from 2 to 10. Veins Nos. 5 and 7 are exposed at 
the surface and also underground on the George E claim. Vein No. 5 
divides underground into veins Nos. 5 and 6. The three veins crossed by 
No. 4 adit, Dunwell mine, are probably continuations of veins Nos. 5, 6, 
and 7. The vein r.rossed by No. 3 adit, Dunwell mine, is probably !No. 7 
vein. A vein exposed at the surface a short distance north of No. 1 adit, 
Dunwell mine, is probably east of No. 7 vein and, therefore, is called No. 8 
vein. If it continues north into the Sunbeam claim it should lie very near 
the more westerly of the two veins on the Sunbeam claims and conse­
quently, this vein, known as the Sunbeam vein, is considered to be No. 8 
and the more easterly, the Sulphide vein, becomes No. 9. No. 8 vein 
projected north along its strike would practically lie in the position occu­
pied by the most westerly (Main Reef vein) of the veins of Victoria 
mines, and this vein is, therefore, considered to be No. 8. The next vein 
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to the east on the Victoria claims would be No. 9. The next vein to the 
east, No. 10, has not been discovered farther south. The correlation 
between the veins of the Dunwell mine and those of Victoria mines may 
not be correct, as the veins may not continue so far or may be offset by 
faults. If, however, the veins continue the correlation is probably at 
least approximately correct. In all, ten roughly parallel veins are, there­
fore, known west of Fault A. 

The second group of veins, those lying between the two faults, are 
also numbered from south to north. Veins Nos. 11 to 16 are exposed in 
the Portland Canal tunnel. A vein exposed on the east bank of t he creek 
followed by Fault A, a short distance south of the adit of the Glacier 
Creek Mining Company, if projected south along the strike would corre­
spond approximately to vein No. 16 and accordingly is considered to be 
No. 16. Veins Nos. 18, 19, and 21 are exposed in the adit on the George E 
claim and farther south in the adit of Glacier Creek Mining Company in 
which No. 21 is known as the Green vein. Another vein, perhaps a branch 
of the Green or No. 21 vein, is present in the Glacier Creek Mining Com­
pany adit and is numbered 20. Vein No. 21 is a barren, quartz-calcite 
vein of exceptional size on both the George E and Glacier Creek Mining 
Company properties, and, therefore, the ,correl-ation of these two veins is 
proba.bly correct. The veins exposed in the adits on the Little Wonder 
group, judging by their position, strike, and dip, are continuations of 
No. 20 vein. No. 22 vein, perhaps a branch of the Dunwel'l or No. 23: 
vein, is exposed in adits Nos. 2 and 3 of the Dunwell mine. No. 23 vein 
is exposed in all the Dunwell mine adits and on the surface. 

The only veins known to be east of Fault B in the northern part of 
the Portland Canal fissure zone are exposed in the Portland Canal tunnel 
and are numbered 24 and 25. 

All the veins of the Portland Canal fissure zone are very much alike 
in most essential respects. They contain pyrite, galena, and sphalerite in 
" gangue of quartz and calcite. Some hold ore and everywhere the grade 
is low and uniform unlike .the ore of nearby properties outside the fissure 
zone, for these exhibit marked variations in grade. Apparently all the 
veins in the Portland Canal fissure zone formed during one period and 
were _produced by the same agents acting under uniform conditions. 

Only a few ore-shoots have yet been discovered in the veins of the 
Portland Canal fissure zone and all are small. The sizes of the ore-shoots 
seem directly proportional to the sizes of the containing veins. 

GOLD-QUARTZ VEINS 

Gold-quartz veins occur mainly in Georgia River area. The country 
rocks are volcanic members of the Hazelton group bordered by a body 
of Coast Range intrusives. The veins are commonly 3 feet or less wide 
and locally contain several ounces of gold a ton. So far as is known the 
gold is largely in a free state. Locally t.he veins contain pyrite, galena, 
~tnd other sulphides, but in general they consist of milky white quartz 
with very little sulphide. These veins resemble some of the quartz veins 
that occur near the batholith boundary in Marmot River district . Their 
nearness to the Coast Range intrusives and their gold content are factors 
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favouring a bat.holithic source. The writer, therefore, considers the whole 
of the Georgia River area of Hazelton group rocks as good prospecting 
ground. Some of the veins have been followed for 500 feet or more, but 
very little is yet known about the persistence of these veins. Only a 
small amount of development work has been done and, therefore, little is 
known of the value of the deposits. 

DEPOSITS CONSISTING OF CLOSELY SPACED GOLD~QUARTZ VEINLETS 

Deposits of this type a!'e known only on the Big Missouri group of 
claims in Salmon River district where they occur in tuffs and breccias 
that strike north and dip west. Wide zones of these rocks are sparsely 
mineralized with disseminated pyrite, galena, chalcopyrite, and sphalerite, 
but this material is too low grade to be ore. The mineralized zones follow 
closely th~ strike of the tuffs but it has not been demonstrated that 
mineralization follows particular beds. The zones are traversed by veins 
of quartz and calcite mostly striking parallel to the strike of the rocks. 
In addition veinlets up to a few inches wide, but commonly about an inch 
wide and up to 50 feet or so long, are present and appear to be later than 
the sulphide mineralization and also later than the quartz and calcite 
veins. The veinlets locally contain a high percentage of native gold so 
that it would be possible to pick specimens giving phenomenally high 
assays. It seems probable that the gold values in the mineralized zones 
are carried almost entirely by the veinlets and, therefore, that the number 
and richness of the veinlets determine the grade of the mineralized zone. 

GOLD~PYRRHOTITE DEPOSITS 

Gold~quartz~pyrrhotite deposits occur at Summit lake north of Salmon 
river in an intrusive andesite porphyry. The deposits ooour both as veins 
and as larger, tabular replacements. The veins are of quartz locally well 
miner.alized with pyrrhotite. The replacements consist of practically solid 
pyrrhotite. Both the veins and the replacement deposits contain good 
values in gold. Granitic intrusives occur nearby and it is believed that 
underlying granites were the source of the deposits. 

COPPER DEPOSITS 

Copper deposits occur both as veins and as replacements. The deposits 
are for the most part in volcanic rocks, but a few are in sediments. The 
veins are mostly quartz veins well mineralized locally with chalcopyrite, 
pyrite, and arsenopyrite. Gold occurs in most of the veins, but the quantity 
is usually less than 0 · 25 ounce a ton. Jasper is a common gangue mineral 
in some veins. The veins are ordinarily 4 to 10 feet wide, but wider and 
narrower veins 'also occur. Many of the veins, especially those in the vol~ 
canic rocks, can be followed for a thousand feet. The replacements are in 
general somewhat leaner than the veins, but locally chalcopyrite may be 
plentiful. Gold values also appear to be lower than in the veins. The 
replacement deposits may locally be much wider than the veins but do not 
attain nearly the same lengths. The replacements in volcanic rocks corn~ 
monly follow certain beds, and in general replacement has not been 
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thorough. Where sheared rocks are replaced the ore minerals occur dis­
seminated in well-defined shear zones and as narrow veinlets within the 
mineralized zone. The copper deposits occur in four areas separated from 
one another by stretches holding other types of deposits. 

One small group of copper-bearing deposits exists in the vicinity of 
the Red Cliff mine and a second group occurs in the vicinity of the Dal­
housie min~ral claims. The second group may extend south to include the 
holdings of the Prince John Mining Company. Both of these groups lie 
west of Bear river. A third group of copper deposits is on upper Bear river. 
It occurs on both sides of the valley and includes the George copper 
deposits. A fourth group lies on upper Bitter creek and includes the Hill 
60, Sunshine, LL and H, Black Bear, and other mineral claims. Some 
ueposits within th~ area occupied by the fourth ,group contain lead and zinc, 
but nearly all contain copper minerals. The deposits of the other three 
groups are almost exclusively chalcopyrite deposits. 

The significance of this segregation of the copper deposits is not under­
stood. The deposits may have been derived from intrusives of the Hazel­
ton group or they may have come from und~rlying gronitic rocks of the 
Coast Range intrusives. If the source is the Coast Range intrusives it is 
strange that gradations from copper deposits to those of other types are 
not of common occurrence. . 

The copper deposits have been mined in a small way. The gold con­
tent of some may make mining profitable. 
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CHAPTER IV 

DESCRIPTIONS OF PROPERTIES 

ALICE ARM DISTRICT 

Acadia Group (Locality 183) 1 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 
· The Acadia group of two claims is on the eastern slope of mount Alice 
near the Esperanza mine. The mineral deposit is a 5-foot quartz vein in 
argillite and is mineralized with pyrite, pyrrhotite, chalcopyrite, sphalerite, 
and galena. Ore shoots of commercial grade have not yet been found. 

Alamoza Group (Locality 179) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Alamoza group of two claims is on the southwest slope of Mc­
Grath mountain. The showings are stringers of quartz and calcite sparsely 
mineralized locally with sphalerite and occur in crushed argillite. 

Alice Group (Locality 182) 
References: Annual Report of the Minister of Mines, British Columbia, 1916, 1922, 

1923, 1925, and 1929; Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 
The Alice group of four mineral claims lies north of the Lone Maid 

claim. The group is .west of Kitsault river about 2 miles from Alice Arm. 
A trail extends from the Esperanza mine to the Alice group. 

The country rock is argillite banded with argillaceous quartzite, strikes 
northwest and dips southwest at moderate angles. The rocks have been 
intruded by narrow lamprophyre dykes striking northeast. 

The mineral deposit is a quartz vein varying in width from a few 
inches up to 3 feet. It lies parallel to the strata and has been traced along 
the surface for 1,500 feet northwestward from the southern boundary of 
the group. The metallic minerals in the vein are pyrite, arsenopyrite, 
galena, tetrahedrite, and silver minerals. An open-cut discloses a small 
shoot of high-grade silver ore, but the shoot is not present in an adit 
along the vein a short distance below. 

The vein on the Alice group may be the northward extension of the 
main Esperanza vein. As it follows the bedding and is not covered by 
much overburden it is easy to trace and expose by open-cuts. Good silver 
ore occurs in the Esperanza vein and silver minerals do occur in the vein 
on Alice group. The property has been developed by open-cuts and four 
adits. 

1 This number appears on an accompanying map, where it indicatee the approltimate position of 
the property. Owing to the large number of properties, several may be indicated by a single number. 



53 

Anna Mack Claim (Locality 182) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Anna Mack claim adjoins the Alice group on the southwest and 
is about 2 miles north of Alice Arm. An open-cnt exposes a sparsely 
mineralized, 6-inch quartz vein in argillite. 

B and C Group (Locality 157) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The B and C group of two claims is at an elevation of 1,000 feet on 
the north side of Granite creek about half a mile from Kitsault river. The 
country rock is argillite. The showing consists of a 6-inch quartz vein 
containing a little arsenopyrite, pyrrhotite, pyrite, sphalerite, galena, and 
calcite. · 

Basin Group (Locality 150) 

References: Annual Report of the Minister of Mines, British Columbia, 1924; Geol. 
Surv., Canada, Sum. Rept. 19~8, pt. A. 

The Basin group of six mineral claims is on the grassy upland slopes 
at timber-line on the divide between Goat and East creeks. The property 
can be reached by a horse trail that ascends East creek or by a foot trail 
up Goat creek. There is no bridge across Kitsault river at East creek so 
horses must ford the stream. There is a cable ferry suitable for pedestrians 
across Kitsault river near the mouth of East creek, and a good bridge has 
been built over the river near Goat creek. 

The country rock consists of augite porphyrite breccia and fine­
grained, crystalline rocks. The showings are near the western edge of the 
Theophilus igneous body •and a few hundred yards west are the underlying 
argillites. 

Several mineral deposits are present on the property. One deposit 
consisting of quartz, pyrite, chalcopyrite, tetrahedrite, and sheared rock is 
locally 20 feet wide. It is probably a replacement along a sheared zone. 
Another deposit is a barren quartz-calcite vein 15 feet wide and probably 
more than half a ~ile long. Another deposit is in a flat-lying shear zone 
and consists of quartz, pyrite, arsenopyrite, chalcopyrite, and tetrahedrite. 
The exposed ore shoot is only 1 foot wide and 15 feet long but it consists 
of very high-grade silver ore. The property is on the outskirts of the dis­
trict and because of this has received very little attention. 

Beaver Extension Group (Locality 173) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1930. 

The Beaver Extension group of six mineral claims is east of Illiance . 
river about 11 miles from Alice Arm. Volcanic rocks on the property are 
mineralized with pyrite and quartz. The quartz of one exposure contains 
a hydrocarbon probably anthraxolite. 
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Bellevue Group (Locality 172) 

References: Annual Report of ·the Minister of Mines, British Columbia, 1916, 1920, 
1921, and 1930; Geol. Surv., Canada, Sum. Rept. 1922, pt. A. · 

The Bellevue group of five mineral claims is on Imance river about 
13 miles from the head of Alice arm. Access is furnished by a pack trail 
from Alice Arm and from Silver City. The elevation of the property is 
about 2,500 .feet above sea-level. 

The group was taken under option by the Alice Arm Consolidated 
Holdings Company, Limited, in 1920. This company did some surface work 
outlining surface exposures and then drove crosscut adits, totalling several 
hundred feet [n length; to intersect the deposits at a depth of 100 feet. The 
results were disappointing and the property has laid idle for many years. 
The claims are in Illiance River valley and as the showings are not far 
from the bottom of the valley, development at depth is possible only by 
means of shafts. The country rocks are bedded tuffs and breccias and 
associated tuffaceous sediments. The rocks have been severely sheared in 
a northerly direction and the shear planes dip west at moderate angles. 
The mineral deposits parallel the strike of the shear planes and appear to 
conform .also with the shear plane dip. The rocks have been whitened 
apparently by the mineral solutions so that tall of the country rock is white 
or very d-ight in colour . 

. The mineral deposits are of the silver-lead type and appear to be lens­
like veins 3 feet or less in width ·containing quartz and country rock _ as 
~angue matter. In some places mineralbmtion extends over a width of 20 
feet but only .a few feet 'Of this could be classed as ore-body. The chief 
mineral is galena, but some pyrite, sphalerite, and tetrahedrite occur. 

Mineral deposits although not individually of great length occur at 
intervals from one end of the property to the other, a distance of almost a 
mile. There is no reason to suppose that all the deposits have been dis­
covered. 

Beverley Group (Locality 187) 

References: Annual Report of the Minister of Mines, British Columbia, 1923 and 1931. 

The Beverley group of five mineral claims ·is east of the head of Alice 
arm and 750 feet above sea-level. The mineral showings on the property 
are white quartz veins, each several -feet wide with very little sulphide. 
They cut arginaceous quart~ite and greywacke. The showings are developed 
by adits. 

Billy Barton Group (Locality 185) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Billy Bar.ton group of six mineral claims is on the easterly slope 
of mount Alice and 1,600 feet nbove sea-level. Two or more narrow quartz 
veins sparsely miner-alized with .py.rite, galena, and sphalerite cut argillite. 
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Billy Mac Group (I~ocality 178) 

References: Annual Report of the Minister of Minee, British Columbia, 1927 and 1931; 
Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 

The Billy Mac group of six mineral claims is at an elevation of 2,200 
feet on the southern slope of McGrath mountain. The group adjoins and 
lies north of the Standard group and west of the Highland group. The 
main McGrath Mountain trail crosses the property. Development consists 
of open-cuts and short adits. 

The showings on the property are pr.incipally in a body of argiUaceous 
rock llibout 1,000 feet broad and which appears to be an inclusion in an 
irregular stock of ·augite porphyrite. The augite porphyrite body may, 
however, be in the form of sills or dykes bounding the ·argillite mass on two 
aides. Some of the rock in appearance and mineral composition suggests 
that it was omginally argillite but has been thoroughly soaked and altered 
by fluids emanating from the augite por.phydte. The structure of the 
argillite is unknown but has the appearance of being a low dome. 

Sphalerite associated w.ith quartz and calcite is exposed ·in a dozen 
open-cuts and short adits. Only one body has been ·traced as far as 200 
feet. It is 20 feet wide, strokes northeast, and dips 30 degrees eouthell!St. 
For a breadth of 5 feet along the hanging-wall the deposit is well mineral­
ized with sphalerite; the remaining part is largely calcite containing many 
rock inclusions. The deposit may be the result of replacement along a 
crushed zone or along a particular stratum. 

· About 300 feet northeast of this deposit are two other exposures of 
vein matter. They are on opposite sides of a creek and may ·be parts of 
one nearly horizontal mineral body. The mineralization consists of quartz, 
calcite, and sphalerite. About 200 feet northeast of these showings !lire five 
exposures of vein matter belonging to one or more deposits of unknown 
size and shape. About 150 feet farther northeast is a line of open-cuts 
trending northeast, which may be in a single mineral body. Individual 
showings in these open-cuts ·are up to 8 feet wide and consist of quartz, 
calcite, sphalerite, and country rock inclusions. The mineral bodies are not 
well exposed. They have formed chiefly by ll"eplacement and may have 
formed along beds or along fracture zones. 

Sphalerite is the only known mineral·of possible commercial importance 
on the property. So far a,s known the best ore is of milling grade and, 
therefore, only if large ore-bodies are present would mining operations be 
warranted. As the body of sedimentary rock in which the deposits occur 
may be an inclusion, its depth may not be great. If the deposits extend into 
the augite porphyrite, they may change greatly in size. . 

Black Bear Group 

Reference: Annual Report of ·the Minister of Mines, British Columbia, 1916. 

The Black Bear group of mineral claims of McGrath mountain is 
now parts of other groups. In 1916 there were eight claims in the group, 
and the mineral showings were said to be quartz and calcite bodies of 
unknown size mineralized with sphalerite anrl same g-alena. 
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Black Diamond Group (Locality 121) 
References: Annual Report of the Minister of Mines, British Columbia, 1918 and 1922. 

The Black Diamond group of eight claims is north of Clearwater creek 
and a mile east of Kitsault river. The deposit is a quartz vein 10 to 16 
feet wide cutting argillite. Metallic minerals are extremely scarce in the 
vein. 

Blue Ribbon Group (Locality 120) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1921. 

The Blue Ribbon group of four mineral claims is south of the west 
arm of Kitsault glacier and between 3,500 and 5,000 feet above sea-level. 
The mineral showings can be reached by a foot trail extending west from 
the end of the Kitsault trail at the Homestake group. 

The country rock ·consists of felsite, some of which is intrusive. In­
clusions of argillite are fairly common. An open-cut exposes a quartz 
vein several feet wide mineralized with pyrite, galena, and sphalerite. At 
another place about 4,500 feet in elevation a large argillite inclusion has 
been severely deformed and crushed. The argillite contains py,rite and 
many veinlets of calcite containing chalcopyrite, pyrite, and galena. Gold 
occurs in this deposit but has not yet been found in paying quantities. 

Bonanza Fraction (Locality 141) 
References: Annual Report of the <Minister of Mines, British Columbia, 1916 and 1918. 

The Bonanza fraction mineral claim is west of Kitsault river and 17 
miles from Alice Arm. The mineral showing on this claim was at one time 
supposed to be on the Kitsaul group of claims. It was exposed by a 
large open-out, is 18 feet wide, and oonsis·ts of quartz and jasper with pyrite, 
chalcopyrite, galena, and sphalerite. The deposit is reported to hold good 
values in silver. Attempts to follow it along the strike have failed. 

Bunker Hill Group (Locality 156) · 
References: Annual Report of the Minister of Mines, British Columbia, 1923, 1924, and 

1925. 

The Bunker Hill group of seven mineral claims is on the southeast side 
of Klayduc mountain and about 2,000 feet above sea-level. It is reached 
by a trail extending south from the LaRose mine. 

The country rock is argillite and the showings are near the eastern 
contact of the Klrayduc igneous body. The mineral deposit is a northerly 
striking quartz vein 2 feet wide in a narrow shear zone. The vein is 
mineralized with galena, sphalerite, and pyrite, and in ~ome places is 
nearly solid sulphide. Dykes cut the vein, and later movement along the 
hanging-wall of the vein has offset the dykes. The property has been 
developed by open-cuts and a short adit. 

Butte Claim (Locality 153) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Butte claim is on Dak river. On it there is a sparsely mineralized 
fissure 2 or 3 feet wi'de. 
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Camalachie Claim (Locality 133) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Camalachie claim is north of Trout creek and adjoins and lies 
north of the Moose group. A quartz vein up to 6 feet wide, which has been 
traced for 300 feet, occurs along the hanging-wall of a diorite dyke. The 
vein is reported to contain silver. 

Canyon Claim (Locality 149) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1924. 

The Canyon claim is east of Kitsault river, 14 miles from Alice Arm, 
and adjoins and lies north of the Homeguard group. The mineral showing 
consists of a quartz vein in a shear zone 8 feet wide. The vein is mineralized 
l-ocally with pyrite, chalcopyrite, and galena. 

Cape Nome Group 

R eferences: Annua.l Report of the Minister of Mines, British Columbia, 1918 and 1919. 

On the Cape N ome group of three mineral claims there are several 
parallel quartz veins in argillite in a zone 6 feet wide. Pyrite and sphalerite 
have been found in the veins but .are rare. 

Caribou Fraction Group (Locality 184) 
Reference: Annual \Report of the Minister of Mines, iBritish Columbia, 1911. 

The Caribou Fracti·on group of three mineral claims is on the western 
shore of Alice arm 1,000 feet south of the town. The deposit is in argillite 
and consists of a quartz vein up to 1 foot wide which contains very small 
shoots of silver ore. 

Casey Group (Locality 179) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The mineral showings on the Casey group are a few hundred feet north 
of Illiance river near its mouth. The mineral deposit is a quartz-barite 
vein up t o 4 feet wide mineralized with pyrite and galena. 

Chance Group (Locality 131) 
References: Annual Report of the Minister of Mines, British Columbia, 1918,1919,1920, 

1921, 1922, 1923, and 1930; Gtlol. Surv., Canada, Sum. Rept. •1921, pt. A, and 
Sum. Rept. 1928, pt. A. 

The Chance group of six mineral claims is north of Trout creek which 
flows into Kitsault river 19 miles from Alice Arm. The Trout Creek trail 
which branches off the Kitsault trail at the mouth of Trout creek passes 1by 
the Chance cabins. 

The property prior to 1923 was known as the Last Chance group and 
then consisted <>f four mineral claims. It w•as bonded in 1919 by H. B. 
Price who did some diamond drilling. Clothier (Annual Report for 1923, 
p'age 59) repol'ts that the information revealed by the horizontal drill holes 
was encouraging but that the other holes failed to locate the ore-body. 
The diam~:md drilling was done from a single station. 
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The rocks on the property are breccias and, perhaps, some crystalline 
rocks of the Hazelton group. The mineral showings are near the base of this 
particular body of volcanic rocks, which is underlain by black argillites 
immediately south of the showings. The principal mineral deposits are 
two parallel .breooiated zones mineralized with copper, lead, and silver 
minerals. The two zones are about 100 feet apart. They strike north 75 
degrees east, are approximately vertical, and may be . over 700 feet long. 
The more northerly zone is 18 feet wide in one open-cut, and the other 
is about 12 feet wide. The zones consist of brecciated volcanic rock 
cemented and replaced by quartz, jasper, barite, calcite, pyrite, chalcopy­
rite, sphalerite, galena, and tetrahedrite. Oxidation has resulted in crusts 
cif azurite and slight accumulations of black, crumbly material resemb­
ling manganese oxides. The more northerly zone where 18 feet wide con­
tains much tetrahedrite, and picked specimens assay well in silver. The 
;more southerly zone does not appear to be as well mineralized as the other, 
but picked samples yield high silver assays. The width of the zones is 
likely to be varialble but the length should be ample for ordinary mining 
operations. One open-cut exposes a width of 18 feet of ore and the ore­
shoot here indicated merits attention. In searching for. other ore shoots 
open-cuts should be placed rather close together as the ore shoots may be 
short. 

Development consists of open-cuts and a crosscut adit about 120 feet 
long. 

Climax Group (Locality 134) 
References: Annual Report of the Minister of Mines, British Columbia, 1g1s, 1919, 

1920, 1922, 1923, 1925, 1926, and 1930; Geol. Surv., Canada, Sum. Rept. 1928, 
pt. A. 

The Climax group of two mineral <Claims is on the north side of Trout 
creek and adjoins the Moose and Silver Horde groups of claims. The 
workings are about half a mile from Kitsault river and 19 miles from Alice 
Arm. A branch of the Trout Creek trail gives access to the property. 

The country rocks are tuffs and perhaps crystalline rocks of the Hazel­
ton group underlain immediately east of the property by argillites. Un­
consolidated overburden is fairly thick and makes the finding and outlin­
ing of deposits difficult. The deposit is a siliceous body 20 to 30 feet wide 
in fine-grained volcanic rocks. Where e~osed in an adit it is 24 feet wide, 
strikes south 70 degrees eas.t, and is vertical. 

The deposit consists chiefly of quartz and silicified country rock, but 
contains also some calcite, jasper, and barite and is mineralized with pyrite, 
marcasite, sphalerite, galena, and tetrahedrite. The sulphides are not 

· plentiful and the whole deposit seems rather low grade. Narrow bands 
of galena containing tetrahedrite and good values in silver occur locally 
in the deposit. A peculiarity of the mineralization is the presence of 
rounded pellets of marcasite. The deposit has been formed apparently 
by replacement and filling along a crushed and brecciated zone. 
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Columbia Group (Locality 122) 
References: Annual Report of the Minister of Mines, British Columbia, 1918, 1919, 

1920, 1921, and 19'22; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Columbia group of five m~neral cl!'lims is north of. Clearwa~er 
creek and rubout lt miles east of K1tsault r1ver. A foot tra1l tbran~hmg 
from the Kitsault trail near the mouth of Clearwater creek furmshes 
access to the property. The principal mineral deposits on the group are 
two quartz veins cutting argillites. The larger vein is up to 15 feet wide 
and consists of white quartz very sparingly mineralized with pyrite. 
Development consists of adits. 

Combination Claim (Locality 139) 

References: Annual Report of the Minister of Mines, British Columbia, 1913 and 
1916; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Combination claim adjoins and lies north of the Red Point group. 
It is north of Evindsen -creek and half a mile west of Kitsault river. Access 
is furnished by a foot trail from the Red Point group. 

The claim lies in the Copper Belt. The country rock consists of grey 
breccia and tuffaceous sandstone of the Hazelton group. The mineral 
deposit is a large vein which extends southeast into the Red Point and 
northwest into the Racehorse groups. The vein consists of quartz, is up 
to 20 fee.t wide, and extends across the whole of the Combination claim. 
It is locally well mineralized with pyrite and chalcopyrite. Locally the 
vein ·Contains many rock fragments. The deposit was apparently formed 
by replacement and filling in a brecciated zone. The value of the deposit 
depends solely on the copper content (chalcopyrite). Development con­
sists of open-cuts and an adit about 150 feet long. 

Combine Fraction (Locality 142) 

References: Annual Report of the Minister of Mines, British Columbia, 1930 and 
1931. 

The Combine Fraction claim adjoins the Red Point group on the 
north. A quartz vein, several feet wide and containing pyrite, pyrrhotite, 
and chalcopyrite h.as been traced for 200 feet. 

Copper Cliff Group (Locality 132) 
References: Annual Report of the Minister of Mines, British Columbia, 1913, 1916, 

1918, 1926, and 1927; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Copper Cliff group of four mineral claims is west of Kitsault 
river and 2 miles north of Evindsen creek. Access is provided by a pack 
trail branching from the Kitsault trail a mile south of Trout creek. 

The property is in the Copper Belt. The rock in the immediate vicin­
ity of the deposits has not been identified with certainty but probably is 
an intrusive felsite. A few hundred feet west is a body of intrusive rock 
resembling syenite and a hundred feet east is the edge of a large body of 
argillite which apparently has been intruded by the rocks of the Copper 
Belt. 
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About 1917 the Granby Consolidated Mining, Smelting, and Power 
Company held an option on the property and did a little diamond drill­
ing. In 1926 the Copper Cliff and other properties were optioned by the 
Spencer interests of Vancouver and during 1926 a short adit was driven; 
the option was given up in 1927. 

The deposit consists of country rock locally mineralized with pyrite 
and chalcopyrite in a zone several feet wide. As yet very little has been 
done to outline individual shoots of ore on which the value of the property 
depends. 

Copper Creek Group (Locality 175) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1921. 

The Copper Creek group of five mineral claims is in Illiance River 
valley a mile below the mouth of Copper creek. The lowest exposed 
mineral showing is a zone of quartz gashes in argillite. A few hundred 
feet higher is a quartz vein several feet wide sparsely mineralized with 
pyrite and galena. 

David Copperfield Group (Locality 147) 

Reference: Annual Report of the Minister of Mines-, British Columbia, 1916, 1917, 
and 1919. 

The David Copperfield group of two mineral claims adjoins and lies 
south of Dolly Varden group. The mineral deposit is a quartz-barite vein 
up to 15 feet wide in felsitic rocks and has been traced westward from 
Kitsault river for a thousand feet. The vein is very sparsely mineralized 
with pyrite, galena, and sphalerite. 

Dolly Varden Mine (Locality 146) 
References: Annual Report of the Minister of Mines, British Columbia, 1913, 1915, 

1916, 1917, 1918, 1919, 1920, 1921, 1922, 1928, 1929, and 1930; Geol. Surv., Can­
ada, Sum. Rept. 1921, pt. A; Can. Inst. Min. and Met., Trans., vol. 25, pp. 
212-224. 

The Dolly Varden mine is west of Kitsault river and 16 miles from 
Alice Arm. The principal workings are between 1,500 and 2,000 feet above 
sea-level. The lower camp of the mine is at the end of the narrow gauge 
railway from Alice Arm. The upper camp is connected with the lower 
camp by trails. 

The Dolly Varden mineral claim was the first to be located in upper 
Kitsault valley. In 1915 the Dolly Varden Mines Company was organized 
and this company developed an ore shoot by adits and diamond drilling, 
and disclosed a large probable tonnage of high-grade silver ore. Prior to 
1916 all supplies and machinery had to be packed in on men's backs, but 
in that year a pack trail was built from Alice Arm. In 1917 the Dolly 
Varden Mines Company entered into a contract with the Taylor Engineer­
ing Company to build a narrow gauge railway from Alice Arm to the 
Wolf group of mineral claims on Kitsault river 19 miles from Alice Arm. 
According to the contract the Taylor Engineering Company was to receive 
a profit of 10 per cent above cost. Construction began in 1917. The cost 
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of building the railway proved to be much greater than had been antici­
pated and as a result in 1919 the holdings of the Dolly Varden Mines 
Company passed into the hands of the Taylor Engineering Company. At 
that time 15 miles of the railway had been built. The Taylor Engineer­
ing Company then built the remaining 2 miles to the lower camp and 
organized the Taylor Mining Company. The company built a two-bucket 
tramway from the mine to bunkers at the lower camp and commenced 
shipments of ore. Before the end of the year the company had shipped 
6,709 tons of ore containing 424,000 ounces of silver. The Taylor Mining 
Company carried on mining until 1921 when their operations finally 
ceased. Total shipments from the mine in the three years amounted to 
36,609 tons of ore which yielded 1,304,409 ounces of silver. 

The mineral deposit is a vein and from an elevation of 1,600 feet 
above sea-level it strikes west to the top of a low, wooded mountain known 
locally as Dolly Varden mountain. The rocks of the mountain are massive 
and fragmental igneous rocks of the Hazelton group cut by diabase dykes. 
Most of the rocks appear to be massive, are green to grey, and contain · 
many fragments of igneous rock. Associated purple and· red rocks are 
probably of a fragmental nature. The vein lies in grey or green rock for 
most of its length, but for part of its course follows the contact between 
grey or green rocks and purple rocks. The vein strikes west and dips.north 
70 degrees. It has been offset by a number of northerly striking faults 
with horizontal offsets of 50 to 120 feet but with probably very little 
vertical throw. There are also horizontal thrust faults and a few normal 
faults. 

The vein is 5 to 25 feet wide. Quartz makes up about 70 per cent 
of the vein, pyrite is abundant, calcite and jasper are uncommon, barite 
occurs but is common only in the deeper parts of the vein. Chalcopyrite, 
galena, and sphalerite occur in small quantity. The val).lable contents 
consist of tetrahedrite, native silver, argentite, ruby silver, and pearceite. 
Much of the siliceous vein matter mined was of a very dark shade. 

Mining operations disclosed that the faulted segments of the vein 
outcropping between elevations of 1,850 and 1,700 feet were ore shoots. 
These were mined, as completely as faulted and broken ground would 
permit, to depths of 100 to 240 feet, but were not mined to deepest economic 
level. The hanging-wall of each ore-body was free from the ore, was not 
altered by the ore solutions, and consisted of purple tuffs. The foot-wall 
was grey to green rock altered by the introduction of sericite, quartz, and 
pyrite, and in some places was mineralized with ore minerals so that the 
position of the wall was determined by assay. It is probable that faulting 
took place along the hanging-wall after the vein was formed. Farther up 
the hill the vein continues as large as ever, but there no longer follows the 
contact between the purple tuffs .and the green massive rock .and so far as 
known does not contain any ore shoots. · 

The ore shoots consisted of the usual vein minerals but the silver 
minerals were particularly plentiful. The writer believes that the rich 
silver ore was of secondary origin and has presented evidence for this view.l 
In a preceding sectio~ of this report the source of the deposits of the Dolly 

1 Hanson, G.: Can. Inst . Min. and Met., Trans., vol. 25, pp. 21~-224 (1922). 
88465-5 
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Varden or quartz-jasper-barite type has been discussed and the conclusion 
reached that the ore was derived from deeper-seated intrusives genetically 
related to the rocks in which the ore occurs. No evidence was obtained 
from the mine to favour any one source rather than another. 

The mine was developed by five adits. The highest is at an elevation 
of 1,850 feet and the lowest at 1,410 feet above sea-level. Ore was mined 
from the surface down to the fourth adit at an elevation of 1,638 feet. Some 
high-grade ore still remains above No. 4 adit and an unknown quantity of 
ore of a moderate grade is present below this adit. In any search for 
other ore shoots the outcrop of the vein should be explored with sufficient 
detail so that no ore shoot would be missed. Especial attention should be 
given to the vein where it is crossed by faults, as shoots of secondary ore 
may occur there. The possible continuation of the vein on the hillside 
below the present lowest known point should also be investigated. 

Eagle Group (Locality 154) 

References: Annual Re[>ort CJif the Minister of Mines, British Columlbia, '1926, 1007, and 
1928. 

The Eagle group of six mineral claims is west of Kitsault river and 
north of Klayduc creek. About 1,500 feet above sea-level a quartz vein 
4 to 6 feet wide strikes northwest and dips 50 degrees northeast. It lies in 
argillite and is very sparsely mineralized with pyrite. 

Esperanza Mines (Locality 183) 

References: Annual Report CJif the Mdnister of Mines, British Columbia, >1911, 1916, 
1918, 1919, 1000, 1921, 1922, .1923, 1924, 1925, 1006, '1927, 1928, 1929, 1930, and 
19311; Geol. Surv., Canada, Mem. 32 (1914); Sum. Rept. 1922, pt. A, and Sum. 
Rept. 1928, pt. A. 

The Esperanza mine is on the west side of Kitsault river about a mile 
from Alice Arm. The mine workings extend from 450 feet to 660 feet above 
sea-level. A good horse trail has been built from the railway to the mine. 

The mineral claims of the Esperanza group were among the first staked 
at Alice Arm. Small shipments of ore were made in the early years of the 
history of the property, particularly in 1911. About 1916 the property was 
acquired by Salinas Brothers who carried on mining until 1921. Later the 
property was acquired by a syndicate of Anyox men who began mining in 
1923. In 1927 Esperanza Mines, Limited, was organized and took over 
the Esperanza group of claims. Shipments of ore from 1911 to 1927 totalled 
913 tons and yielded 107 ounces of gold, 68,905 ounces of silver, 1,352 
pounds of copper, and 1,062 pounds of lead. 

The country rock in the vicinity of the Esperanza mine is argillite 
intruded by narrow lamprophyre dykes. The sedimentary rocks lie in 
gentle, northwesterly striking folds. The dykes strike northeast. The rocks 
have been faulted by pre-mineral and post-mineral faults. In the northern 
half of the mineralized area the strata dip southwest. A synclinal axis 
strikes northwest through the northern part of the southern half and a 
parallel anticlinal axis lies near the south end. Practically all the ore mined 
has come from the northern half of the property. 
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Geological Survey, Canada. 
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Figure 2. Plan of workings (as existing in 1928) of Esperanza mine, B.C. 
88465-5j 
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The mineral deposits are silver-bearing quartz veins that contain also 
lead and copper minerals. Scheelite is also reported. The main ore-body is 
a quartz vein which for the most part lies in a fault fracture. The strike 
of the fracture curves from southwest to west and finally to northwest. 
Along the northwestern part of its course it dips southwest, coincides in 
strike and dip with the country rock, and tends to lose its identity. Along 
the part striking westerly the dip is south, and along the southwesterly 
gtriking part it is southeast. The vein that occupies the fault fracture thus 
has the form of a southerly plunging anticline. The vein in some places is 
as much as 6 feet thick but in most of the stopes it is 1 to 3 feet thick. 
Its greatest proved length is in No. 4 adit and is 320 feet. Its extension 
down the dip is known to be greater than 500 feet. The angle of dip varies 
from 10 to 35 degrees. The vein is crossed by normal faults of small throw. 
Some of the faults follow the bedding planes of the argillite and in these 
cases the western side of the faults has been downthrown 2 to 12 feet. 
Others strike approximately north. The part of the fracture followed by 
the vein that makes an angle with the strata is not everywhere a single 
fracture but in places branches. In some places, also, the fracture abruptly 
changes direction to follow the bedding planes for a few feet to where it 
abruptly changes back to its original strike. The fracture along the north­
westerly course parallels the bedding in most places but here and there 
crosscuts the bedding at low angles. The vein follows all the changes of 
direction exhibited by the fracture. 

The vein consists of quartz and ankerite holding arsenopyrite, pyrrho­
tite, pyrite, chalcopyrite, sphalerite, galena, tetrahedrite, ruby silver, native 
silver, probably polybasite, and other silver minerals. The ore in many 
places occurs in bands of almost solid sulphide that commonly lie along 
the hanging-wall of the vein. The high-grade ore consists of zinc blende, 
tetrahedrite, and silver minerals with some pyrite, arsenopyrite, pyrrhotite, 
and galena. The best ore shoot was located on the axial part of the fold­
like structure. 

The source of the mineralization is assumed to be underlying bodies of 
the Coast Range intrusives. Judging from the presence of scheelite the 
source is at no very great depth. There appear to be two types of veins 
present, one being barren quartz or pyrite-quartz veins and the other carry­
ing sphalerite, tetrahedrite, and silver minerals. In No. 1 adit a 2-inch 
vein of typical high-grade ore cuts across, at a small angle, a barren quartz 
vein. It may be that there is an early series of valueless quartz veins and 
a later series of ore-bearing sulphide-quartz veins. 

The main mine workings are adits driven west along the vein and 
the ore has been stoped from above them. The surface of the ground in 
the vicinity of the mine rises along a northwesterly direction. The axis 
of the fold-like structure exhibited by the main vein plunges south at an 
angle steeper than the slope of the valley side. As a result the axia~ 
portion of the vein appmaches the surface as the hillside is ascended and 
it may be that the axial part of the vein outcrops above No. 2 adit. If 
this ~s so, the highest adit, No. 1 adit, has been driven along the southwest 
limb of the fold, that is to the west of the axial portion that at this level 
has been eroded away. Though the discovered ore shoot lay along the 
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axial part of the fold it may be that ore also occurs somewhere along the 
limb and might be found by extending No. 1 adit. Ore may continue 
along the axial part of the fold below the lowest or No. 4 adit, but to the 
south of this level the dip of the strata changes within a distance of 100 
to 200 feet and it is likely that the attitude of the vein also changes. 

Falcon Group (Locality 169) 
Reference: Annual Report of t'he Minister of Mines, British Columbia, 1930. 

The Falcon group of two mineral claims is west of Illiance river near 
its head. There are three parallel shear zones on the property from 2 to 
5 feet wide mineralized with quartz, calcite, galena, sphalerite, and 
tetrahedrite. 

Fox Claim (Locality 125) 
References: Annual Report of the Minister of Mines, British ColumJbia, 1918, 1925, 

and 1927. 

The Fox mineral claim adjoins and lies south of the Tip Top claim. 
It is at an elevation of 4,000 feet on the west side of Kitsault river near 
its head. Access is furnished by a foot trail from the end of the Vanguard 
trail. The deposit is a quartz-chlorite-pyrite vein containing some. chal­
copyrite and -a little galena and sphalerite. The vein strikes southwest 
and dips northwest, is up to 4 feet wide, and lies in massive rocks of the 
Hazelton group. 

Fox Group (Locality 162) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Fox group of seven mineral claims is on the ridge west of 
Washout creek. The workings are at an elevation of 1,600 feet. Access 
is by a trail branching from the Dak River trail near Washout creek. 

The mineral deposit is a body of quartz and barite containing pyrite, 
chalcopyrite, sphalerite, galena, and fragments of country rock. The size 
and shape of the body have not been determined. It is probably a 
replacement in a brecciated zone. The deposit may be of considerable 
size. 

Glacier Claim (Locality 167) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Glacier claim is on Tchitin river north of the head of Illiance 
river. The deposit is a quartz vein up to 1 foot wide containing silver 
ore of good grade. 

Golden Crest Group (Locality 173) 

References: Annual Report of the Minister of Mines, British Columbia, 1916 and 1918. 

The Golden Crest group is east of Illiance river near the 11-mile 
bridge. The mineral showing consists of quartz stringers with pyrite and 
chalcopyrite in altered tuffaceous rook. A body of massive pyrite seveTal 
feet wide is visible in one open-cut. 
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Grey Goose Claim (Locality 172) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Grey Goose claim adjoins and lies north of the Bellevue group 
in the valley of Illiance river about 14 miles from Alice Arm. The 
mineral deposit is a narrow vein mineralized with pyrite, sphalerite, and 
galena lying in a country rock of sheared and altered tufi. 

Henderson's Claims (Locality 152) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1919. 

Henderson's claims are on Kitsault river 9 miles from Alice Arm. 
The mineral showings are quartz-calcite veins in argillite and are sparsely 
mineralized with pyrite. 

Highland Group, Kitsault River (Locality 129) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1930. 

The Highland group of six mineral claims is on Kitsault river and 
adjoins the Tyee group. The mineral showings consist of stringers of 
galena irregularly scattered through voloanic rocks. 

Highland Group (Locality 177) 
References: Annual Report of the Minister of Mines, British Columbia, 1927 and 1928. 

The Highland group of six mineral claims is on the southern slope 
of M{lGrath mountain, at an elevation of about 2,000 feet, and adjQins 
and lies west of the Billy Mac group. kccess is furnished by a foot 
trail branching from the McGrath Mountain trail. 

The country rock is argillite intruded to the east by an augite 
porphyrite stock. West of the mineral deposits a body of felsite outcrops 
which may also be a stock. 

At least two roughly parallel mineral zones are known on the property. 
One strikes northeast and has been imperfectly traced by five open-cuts 
for a distance of 400 feet. It is a sheared and shattered zone, 20 feet 
wide in some places, oontaining irregular bodies of quartz, calcite, and 
sphalerite. The best mineralized matter consists of rock fragments 
cemented by quartz, calcite, and sphalerite. The second parallel mineral­
ized zone lies about 300 feet northwest. It is a clearly defined fault zone 
holding lenticular and irregular bodies of quartz, calcite, sphalerite, and 
a little pyrite and galena. About 600 feet north of these two deposits is 
another of somewhat similar type striking east and near the south end 
of the two parallel deposits are other exposures of sphalerite. 

Homebush Group (Locality 169) 
Reference: Annual Report of -the Minister of Mines, British Columbia, 1930. 

The Homebush group of two mineral claims adjoins the Falcon 
group on Illiance river. The mineral showings are narrow quartz veins 
containing galena, sphalerite, and tetJrahedrite. 
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Homeguard Group (Locality 149) 
References: Annual Rep-ort of the Minister of Mines, British Columbia, 1919, 1922, 

1923, 1924, 1928, and 1929; Geol. Surv., Canada, Sum. Rept. 1922, pt. A. 

The Homeguard group of three mineral claims is on the east side of 
Kitsault river 1,4 miles from Alice Arm. The showings are in Kitsault 
valley and are reached from the Dolly Varden Mines railway by a bridge 
over the river and by a short trail. 

The group was under option to the Granby Consolidated Mining, 
Smelting, and Power Company in 1916 and this company proved that the 
rather pretentious copper showings were large boulders. In 1929 the claims 
were prospected by a Radiore electrical survey with negative results. 

The claims are in large part drift covered but there can be very little 
doubt that the 'Country rock is such as occurs in the Copper Belt. The 
rocks strike north-northwest and occupy the ground between elevations of 
800 and 1,700 feet. Below this ground the rocks are sediments and above 
they are felsites and breccias. 

The boulders of ore vary in size from quite small to those having 
diameters of 15 feet or more. The ore consists of pyrite and chalcopyrite 
in· altered .rock, closely resembles the ore found in -other parts of the 
Copper Belt, and in all .likelihood has come from deposits in this belt of 
rocks. As the material of the boulders would be commercial ore if present 
in large quant ity search for the source of the boulders has been prosecuted 
with considerable vigour. Their large size suggests that they are very close 
to their source which if on the Homeguard property must be between 
elevations of 800 and 1,700 feet. If they have been moved southward by 
glaciers as might be expected, the source might well be at the north end 
of the Homeguard group but east of Kitsault river. 

Homestake Group (Locality 123) 

References: Annual Report af the Minister of Mines, British Colum!bia, '1918, 1919, 
1920, 1921, 1923, 1926, 1927, and 1930; Geol. Surv., Canada, Sum. Rept. 1921, 
pt. A. · 

The Homestake group of four mineml claims is west of the head of 
Kitsault river and at an elevation of over 3,000 feet. The property is 
about 25 miles .from Alice Arm. Access is by the main Kitsault trail 
which ends at the Homestake. 

The country rock consists of fragmental and massive rocks of the 
Oopper Belt. On the western side of the property the rocks are intrusive 
felsites, but on the eootem side the rocks appear to be tuffs. 

The mine11al deposits lie in shear zones and brecciated zones and are 
quartz veins containing pyrite, chalcopy·rite, and some galena, sphalerite, 
barite, and fragments of country rock. The deposits are up to 50 feet 
wide and one vein is known to be over 1,500 feet long. The principal vein 
strikes northwest and dips steeply northeast. It has been expl-ored by 
surface cuts and adit..s. 
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Horseshoe Group (Locality 166) 
References: Annual Report of the Minister o[ Mines, British Colurolbia, 192:2 and 1923. 

The Horseshoe group of six mineral claims is at an elevation of 4,000 
feet on the south side of Theophilus mountain. The mineral showings are 
in breccias and augite porphy1:y underlain to the west by arl?lillites. The 
augite porphyrite occurs as a small stock. Very little development work 
has been done on the property. It is reported that copper-bearing veins 
occur. 

I.X.L. Group (Locality 163) 
R eference: Annual Report of the Minister of Mines, Brit ish Columbia, 1!127. 

The I.X.L. group of five mineral claims is north of Dak river and 
about 8 miles from Alice Arm. The mineral deposit is a sphalerite-bearing 
quartz vein in argillite. 

Ida Claim (Locality 153) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Ida claim is on McGuire mountain. The mineral showing is a 
horizontal quartz vein up to a foot wide mineralized sparingly with 
sphalerite and galena. 

Independent Gronp (Locality 184) 
References: Annual !Report of the Minister of Min~s, British Columbia, 1916, 1918, 

and 1!119. 

The Independent group of three mineral claims is west of Alice Arm 
and only a few hundred feet above sea-level. The mineral deposit is a 
quartz vein in argillite. The vein is up to 6 feet wide and quite persistent 
but is very sparingly mineralized. 

lngraham's Claims (Locality 175) 
R eference: Annual Report o[ the Minister of Mines, British Columbia, 1922. 

Ingraham's claims are on Illiance river just we~t of Copper creek. 
Seams of quartz and calcite in a porphyritic dyke and also the dyke itself 
are mineralized with galena. 

Iron Group (Locality 173) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1930. 

The Iron group of six mineral claims is on Illiance river near 11-Mile 
cabin. The mineral showing is a pyritized zone many feet wide in 
volcanic rocks. 

Kent and Maple Leaf Claims (Locality 178) 
R eference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Kent and Maple Leaf claims are on McGrath mountain. The 
showings consist of quartz-calcite bodies containing sphalerite. 
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LaRose Mine (Locality 155) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1917, 
1918, 1919, 1920, 192Q, 1923, 1925, 1920, 1927, 1928, and 1929; Geol. Surv., 
Canada, Sum. Rept. 1928, pt. A. 

The LaRose mine is on the eastern slope of Klayduc mountain, west 
of Kitsault river, and about 8 miles from Alice Arm. The mine workings 
are about 1,800 feet above the railway and from it can be reached by means 
of a good horse trail. 

The property was worked in a small way by its owners who made 
small shipments of ore in 1918 and 1919. In 1920 the Alice Arm LaRose 
Mining Company, Limited, was formed to operate the mine and com­
menced active development in 1925. Ore was shipped in 1926 and 1927, 
but since then the property has remained idle. In all, 79 tons of ore 
have been shipped and yielded 15 ounces of gold, 15,579 ounces of silver, 
and 2,688 pounds of lead. 

The country rocks consist of argillite and an interbedded, highly altered 
rock that may be a sill of fine-grained andesite. These rocks are cut by 
lamprophyre dykes that also cut the mineral deposit. The sediments strike 
northwest and dip northeast. 

The mineral deposit is a vein occupying a narrow shear zone striking 
north and dipping steeply east. The surface expression of the shear zone 
is a well-marked, shallow gully along the hillside. The wall-rocks of the 
vein, particularly in deeper parts of the mine, are greatly sheared and 
especially on the hanging-wall of the vein much movement has taken place. 
after the vein was formed. Dykes penetrating the vein from the foot­
wall side are cut off by the hanging-wall fault. A wide, sheared zone which 
may be a fault with a considerable offset is exposed in a crosscut adit 
about 20 feet east of the vein. As the vein dips east it would meet this 
shear zone about 50 feet below the adit. 

The vein varies from a few inches to 3 feet in width and consists of 
quartz, arsenopyrite, pyrite, chalcopyrite, pyrrhotite, sphalerite, galena, 
tetrahedrite, native silver, and probably silver sulphides. The vein crosses 
the strike of the formation at a slight angle. Where it lies in the highly 
altered, presumably igneous rock, the vein is of good size and contains 
small ore shoots, but where the vein departs from this rock and enters 
argillite it splits and ore is lacking. Ore appears to occur only in the band 
of harder rock and this is only 30 feet or so thick. There is reason to . 
suppose that the vein is offset an unknown distance by the fault a short 
distance below the present workings. 

Last Chance Group (Locality 188) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Last Chance group of two mineral claims is on the north bank of 
the middle fork of Lime creek. The mineral deposit is a 5-foot quartz vein 
in argillite and is sparsely mineralized with pyrite, sphalerite, and galena. 
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Left Over Group (Locality 167) 

R eference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Left Over group of two mineral claims is on Tchitin river north of 
the head of Illiance river. The mineral deposit is a quartz vein out­
cropping on the side of a precipice. It is locally 5 feet wide and well 
mineralized with galena, pyrite, chalcopyrite, sphalerite, and tetrahedrite. 

LeRoy Group (Locality 153) 

References: Annual Report of the Minister of Mines, British Columbia, 1926, 1927, 
and 1928. 

The LeRoy group of eight mineral claims is on LeRoy mountain. 
Access is furnished by the Dak River trail which ends at the LeRoy cabin. 
The property has been developed by the Kitsault Eagle Silver Mines, 
Limited. 

The group in 1926 consisted of fourteen claims, but in 1929 these were 
divided into the LeRoy group of eight claims and the Canyon group of six; 
claims. Numerous narrow quartz veins in iron-stained quartzite occur on 
the property. Some of the veins contain molybdenite, pyrite, pyrrhotite, 
and chalcopyrite. One vein contains pyrite, sphalerite, galena, and 
tetrahedrite. 

Lone Maid Group (Locality 181) 

R eferences : Annual Report of the Minister of Mines, British Columbia, 1916, 1922, 
and 1923; Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 

The Lone Maid group of mineral claims is on the west side of Kitsault 
river and somewhat over a mile from Alice Arm. It adjoins and lies north 
of the Esperanza group. The trail to the Alice group crosses the Lone 
Maid claims. 

The country rock on the property is argillite striking northwest and 
dipping steeply southwest. The mineral deposit is a quartz-calcite vein. 
It strikes northeast, dips steeply northwest, is 1 to 5 feet wide, and has 
been traced for a distance of 75 feet. Pyrite, chalcopyrite, pyrrhotite, 
sphalerite, and galena occur in very small amounts. The main Esperanza 
vein may continue north across the Lone Maid group. 

Lone Star Group (Locality 179) 

R eference : Annual Report of the Minister of Mines, British Columbia, 1918. 

The Lone Star group of five mineral claims is on the south slope of 
McGrath mountain and can be reached by the McGrath Mountain trail. 

The mineral deposit is a large quartz vein up to 20 feet wide, locally 
mineralized with sphalerite and pyrite. The vein has been traced by 
open-cuts and adits for a distance of 1,500 feet or more. It is very sparsely 
mineralized with sulphides. The vein lies in argillite near the contact 
with a stock of augite porphyrite. 
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Lucky Strike Group (Locality 126) 
References: Annual Report of the Minister of Mines, British Columbia, 1922, 1926, 

1929, 1930, and 1931. 

The Lucky Strike group of eight mineral claims is north of the west 
fork of Kitsault river and west of the Vanguard group. Short trails from 
the end of the Vanguard trail furnish access to different mineral showings 
on the group. 

The country rock is mainly felsite intrusive containing large inclusions. 
of argillite. 

On the Rambler claim the mineral deposit is a quartz-calcite vein up 
to 16 feet wide lying between breccia and argillite. It contains many 
fragments of rock and is mineralized with pyrite and chalcopyrite. 

On the Porcupine fraction are two quartz-calcite veins each up to 
12 feet wide and containing pyrite and chalcopyrite and a little galena. 
.and sphalerite. 

On the Lucky Strike claim a brecciated zone 20 feet wide is cemented 
with quartz, calcite, pyrite, chalcopyrite, and some galena and sphalerite. 

On the Silver Crown claim a 2-foot shear zone contains stringers of 
·galena, pyrite, chalcopyrite, tetrahedrite, and sphalerite. 

Lynx Group (Locality 188) 
.References: Annual Report of the Minister of Mines, British Columbia, 1916 and 

1921; Geol. Surv., Canada, Sum. Rept. 1922, pt. A. 

The Lynx group of five mineral claims is on the north fork of Lime 
creek and about 4 miles from Silver City. The Lime Creek pack trail 
from Silver City crosses the property. Prior to 1921 the group was known 
.as the Caribou group. 

The country rock in the vicinity of the property is argillaceous 
quartzite and argillite intruded by many dykes and perhaps a small stock 
·of granite. The granite is riddled with narrow quartz stringers a few 
inches or less in width and is locally crushed and weathered so that it is 
soft and crumbly. The quartz stringers and granite contain disseminated 
pyrite and molybdenite. 

Macy Mine (Locality 192) 
Reference: Annual Report of the Minister of Mines, British Columlbia, 1917. 

The Macy mine is on the south shore of Alice arm. The deposits 
are large bodies of barren quartz and were at one time mined for flux for 
the smelter at Anyox. . 

Mathilda Claim (Locality 124) 
References: Annual Report of the Minister of Mines, British Columbia, 1918, 1921, 

1925, and 1927. . 

The Mathilda claim is west of the head of Kitsault river above the 
Homestake group. Access is furnished by a short trail from the end of 
the Vanguard trail. 
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The mineral deposits on the claim appear to occur along a brecciated 
zone. The main deposit is up to 30 feet wide and consists essentially of 
fragments of felsite cemented by quartz, calcite, pyrite, chalcopyrite, 
galena, and sphalerite. · 

Mayflower Group (Locality 186) 
References: Annual Report of the .Minister of Mines, British Columbia, 1917, 1918, 

1926, 1929, 1930, and 1931; Geol. Surv., Canaila, Sum. Rep.t. 1922, pt. A; 
Mines Branch, Pub. No. 692; Munitions Resources Commission, Canada, 
Final Report. 

The Mayflower group of eight mineral claims is on the north side of 
Alice arm 4 miles from the head of the arm. 

In 1916 the mineral deposit was owned by the Molybdenite Mining 
and Reduction Company, Limited, who in that year shipped 385 tons of 
ore, but the ore contained less molybdenite than had been anticipated and 
only a little of the ore was actually marketed. The company built an 
aerial tramway and a small concentrating mill but d1d not mine any more 
ore. 

The country rock at the property consists of argillite and argillaceous 
quartzite cut by lamprophyre dykes and by a small stock of granite and 
accompanying offshoots of aplite and granite. The granite and offshoots 
contain molybdenite. Several faults of small throw occur. 

The mineral deposits are a series of parallel quartz veins striking 
northeast up the hill and dipping steeply west. The veins are up to 10 
feet wide and contain locally at least as much as 2 per cent molybdenite. 
Pyrite occurs only very locally and in small quantity. One vein con­
tains a small shoot of pyrite, galena, and sphalerite. The veins disappear 
under drift near the edge of the stock of granite and may merge with it. 
Some of the veins · contain much feldspar, particularly near the granite 
stock. 

The veins have been developed by four adits. The lowest adit is 
somewhat more than 400 feet below the uppermost and is 1,000 feet 
southwest of it. 

The veins are persistent but vary considerably in width. A con­
siderable tonnage of vein matter is present . 

. Medallion Claim (Locality 148) 
Reference: Annual Report of the Ministetr of Mines, British Columbia, 1916. 

The Medallion claim is on Kitsault river · and adjoins and lies east 
of the Wildcat group. Chalcopyrite is exposed in an open-cut. 

Mohawk Group (Locality 191) 
References: Annual Repo.rt of the Minister of Mjnes, British Columbia, 1911, 1916, 

1929, and 1930. 

The Mohawk group of four mineral claims is on the east slope of 
Roundy creek and is reached by a trail from Silver City. The showings 
are at an elevation of 2,100 feet. 
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The mineral deposit is a quartz vein 2 feet wide and lies in argillite. 
The vein appears to be practically barren of sulphides but it is reported 
that a small shoot of high-grade :silver ore was mined many years ago. 
The vein has been traced by shafts and open-cuts for more th~n 200 feet. 

Monarch Group (Locality 168) 

References: Ann'l.lal Report of the Minister of Minre, British Columbia, 1915, 1916, 
1918, 1919, 1920, 1921, and 1930. 

The Monarch group of _two mineral claims is on the east side of 
Illiance river near its head. Access is furnished by the Illiance trail. 

The country rock consists of breccia and finer grained fragmentals 
of the Hazelton group. The deposit is a quartz-sulphide vein averaging 
about 2 feet in width but locally 5 feet wide, and is very well mineral­
ized with chalcopyrite, chalcocite, pyrite, galena, and sphalerite. The 
vein has a northerly strike and westerly dip. It has apparently been 
faulted in two places near the south end and ends abruptly against a 
fault. 

Open-cuts and trenches trace the vein for 300 feet. A crosscut adit 
60 feet below the outcrop failed to locate the vein, but in view of the 
faulted nature of the rocks this is no proof that the vein does not con­
tinue downwards. 

Moose Group (Locality 133) 

References: Annual Report of the Minister of Mines, British Columbia, 1918, 1919, 
1920, 1921, 1923, 1926, 1929, and 1930; Geol. Surv., Canada, Sum. Rept. 
1922, pt. A. 

The Moose group of five mineral claims is north of Trout creek and 
is reached by a trail branching from the Kitsault trail at the mouth of 
Trout creek. 

In 1920 the Moose Group Mining Company, Limited, was formed to 
develop the property. This company did some development work in 
1921 but · relinquished their option in that year. 

The country rock consists of breccia and of fine-grained rocks that 
are probably tuffs. The mineral deposit is a quartz vein 5 to 20 feet 
wide. The vein strikes east and dips steeply north. It has been traced 
for about 500 feet. The eastern end is lost in a drift cover and the west­
ern end appears to have been faulted. A 4-foot vein of similar type 
discovered much lower down the hill in 1929 may be tJhe western con­
tinuation of the main Moose vein. The vein has been cut into several 
blocks by transverse and longitudinal faults of small throw. The vein 
is mineralized with pyrite, galena, and tetrahedrite and although the sui~ 

· phides are not at all plentiful the silver content is comparatively high. 
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Muskateer Group (Locality 140) 
References: Annual Report of the Minister of Mi'llleS, British Columbia, 1918, 1919, 

1920, and 1922; Geol. Surv., Canada, Sum. Rept. 1921, pt. A, fl.nd Sum. Rept. 
1928, pt. A. 

The Muskateer group of five mineral claims is on the eastern bank 
of Kitsault river about three-quarters of a rriile north of the Toric mine 
and 20 miles from Alice Arm. The Kitsault River trail passes just below 
the cabins and workings. · 

Two mineral deposits are present on the property, both in massive 
volcanic rocks. The main deposit is 15 feet or more wide and has been 
traced for a distance of 250 feet. The deposit is vertical and strikes 
south 60 degrees east. It consists of quartz, barite, jasper, pyrite, sphaler­
ite, chalcopyrite, and galena, and in general appearance closely resembles. 
the Toric deposit. In an aclit the wall-rock is slightly mineralized with 
sulphides and contains jasper, quartz, and barite as far as 25 feet from 
the wall of the mineral deposit. The deposit is locally well mineralized 
with galena. The other deposit has been imperfectly tvaced by open­
cuts. It appears to strike north. The most northerly open-cut is about 
200 feet south· of the main deposit. The two deposits are much alike. 
Both appear to have formed by filling and replacing a brecciated zone. 
The deposits have been developed by open-cuts and adits. 

No Name Claims (Locality 130) 
Reference: Annual Report of the Minister of Mines, British Columibia, 1923. 

The No Name claims Nos. 1 and 2 are between Trout and Clear­
water creeks and adjoin and lie west of the Summit group. The mineral 
showings are narrow stringers of qua:J;tz with some galena and lie in tuffs. 
and breccias. 

North Star Claim (Locality 145) 
References: Annual Report of the Minister of Mines, British Columbia, 1916, 1918, 

1919, 1~20, 1001, 1922, 1928, and '1930; Geol. Surv., Canada, Sum. Rept. '1921. 
pt. A. 

The North Star claim adjoins and lies north of the Dolly Varden 
group. It is reached by a short trail from the Dolly Varden mine 
buildings. . 

In 1918 the claim was taken over by the Alice Arm Silver Mining­
Company who in 1919 shipped 27 tons of ore which r.etumed 968 ounces of 
silver. In 1921 the company made a second shipment of 86 tons which 
returned 1,870 ounces of silver. 

The country rock consists of felsites which in the main are apparently 
intrusive, cut by closely spaced, roughly parallel dykes striking northeast 
and for the most part dipping at nearly vertical angles. The mineral deposit 
is a quartz-barite vein up to 20 feet wide that strikes northeast and dips 
northwest about 45 degrees. The strike of the vein is roughly parallel to. 
that of the dykes, but the angle of dip is different and the dykes cut the 
vein in many places. The vein is locally well mineralized with pyrite. 
galena, sphalerite, tetrahedrite, and silver minerals. The vein has been 
traced by open-cuts and explored by two adits 200 and 400 feet long~ 
respectively. 
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Observer Group (Locality 160) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Observer group of eight mineral claims is west of Wash out creek 
and east of the Red Bluff group. 

The country rock is apparently an intrusive felsite containing locally 
augite phenocry.sts and altered so that it is very like the rocks of the Copper 
Belt. The rock 'Contains disseminated pyrite and chalcopyrite and .also 
quartz veins holding galena and sphalerite. Very little development work 
has yet been done. 

Ouray Group (Locality 137) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1918, 
and 1926. 

The Ouray group of two mineral claims is west of Kitsault river and 
about a mile north of Evindsen creek. Access to the group is furnished by 
the Copper Cliff trail. The deposit consists of a quartz-calcite vein min­
eralized with pyrite, chalcopyrite, and galena. 

Queen and Queen Fraction (Locality 131) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1923. 

The Queen and Queen Fraction claims are north of Trout (}reek near 
the Chance group. The mineral deposits consist of quartz stringers and 
narrow zones of silicified rock mineralized with galena. 

Racehorse Group (Locality 138) 

References: Annual Report of the M4nister of Mines, British Columbia, 1908, 1916, 
and 1921. 

The Racehorse group of five mineral claims is north of Evindsen creek 
and adjoins and lies north of the Combination claim. 

The mineral deposit is a quartz vein 10 feet wide striking northwest 
and has been traced by open-cuts for more than 1,000 feet. For the most 
p·art it is only sparingly mineralized with py!l."ite and chalcopyrite, but 
locally sulphides are abundant. 

Red Bluff Group (Locality 161) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1922, 
and 1929; Geol. Surv., Canada, Memoir 32. 

The Red Bluff group of mineral claims is east of Red Bluff creek and 
about 5 miles northeast of Alice Arm. The country rock is felsite, contain­
ing locally phenocrysts of augite that has been sheared and so altered that 
in places its original characters are obliterated. The felsite has been 
impregnated with pyrite and lesser amounts of chalcopyrite. In no place 
is the copper content known to amount to 2 per cent. 
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Red Point Group (Locality 142) 

References: Annual Report of the Minister of Mines, British Columbia, 1913, 1916, 
1926, 1927, and 1930. · 

The Red Point group of three mineral claims is north of Evindsen 
creek. Access is by the Red Point trail which branches f·rom thB Kitsault 
trail a short distance north of Evindsen creek. 

In 1916 some diamond drilling was done on the group by the Granby 
Consolidated Mining, Smelting, and Power Company, but the results were 
disruppointing and the option was dropped. The property was taken under 
option in 1927 by the Spencer interests of Vancouver, B.O., but after driving 
an adit 1,000 feet long the option was dropped. 

The country rock consists of felsitic rocks and probably some tuffs 
somewhat she!llred and greatly altered. The rocks contain much py;rite 
and oxidation has stained them red. The mineral deposits are quartz veins, 
up to 4 feet wide, and silicifiBd zones, of uncertain but greater widths, 
mineralized with ohalcopyrite and pyri•te. Locally, parts a foot or so wide 
of a silicified band are practically solid chalcopyrite, but the whole band of 
rock 20 feet or so wide may be very low grade. The veins and silicified 
bands strike northwesterly and appear to have steep dips. The long adit 
was driven practically parallel to the trend of the minerrul zones. If further 
work is done, the deposits should first be explored on the surface. 

Rex Claim (Locality 149) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1924. 

The Rex claim is on Kitsault river about 15 miles from Alice Arm. The 
mineral deposit on the claim is a quartz vein striking northwest, dipping 
southwest, and mineralized locally with pyrite. 

Riverside Group (Locality 159) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Riverside group of six mineral claims is on the east side of Kit­
sault river about 5 miles from Alice Arm. Bodies of ·quartz and sulphide 
9ccur which appear to be smaH but which have not been outlined to show 
their length or width. The mineraliz·ation is chiefly zinc blende with smile 
chalcopyrite, galena, and pydte. 

Ruby Group (Locality 144) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1920, 
and 1921; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Ruby group of two mineral claims adjoins the Toric group and 
is east of Kitsault river about 17 miles from Alice Arm. The mineral 
deposit is a vein up to 8 feet wide lying in intrusive and extrusive felsite. 
The vein has been traced for several hundred feet but contains little 
sulphide except pyrite. 
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San Diego Group (Locality 164) 
Reference: Annual Repol't of the Minister of Mines, British Columbia, 1916. 

The San Diego group of eight mineral claims is .south of Dak river 
about 4 miles from Alice Arm. The property can be reached by a short 
trail branching from the Dak River trail. 

The rocks on the property are sediments intruded by felsitic Tocks 
containing augite phenocrysts in places. The igneous rocks are greatly 
altered. The mineral showings are in the felsite very near the contact 
with argillites to the west and consist of rock locally impregnated with 
pyrite and some chalcopyrite. 

Second Thought Group (Locality 128) 
References: Annual Report of the Minister of Mines, British Columbia, 1918, 1921, 

and 1925; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Second Thought group of four mineral claims is on Kitsault river 
a few hundred yards south of the mouth of Clearwater creek. The mineral 
deposits are ve,ins lying parallel to the strike and dip of argillite. The 
veins are up to 8 feet wide and consist of white quartz containing 
numerous small inclusions of argillite. Values in silver have been reported. 

Silver Bell Claim (Locality 179) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Silver Bell cLaim is at the southwest base of McGrath mountain 
and adjoins and lies southwest of the Lone Star group. The mineral 
deposit is up to 15 feet wide and consists of stringers of quartz in argil­
laceous rook. The quartz carries PYTite, sphalerite, and galena. The only 
sulphide of any abundance is sphalerite. 

Silver Bell Group (Locality 170) 
References : Annual Report of the Minister of Mines, British Columbia, 1916, 1918, 

1919, 1920, and 1921. 

The Silver Bell group of five mineral claims is on Illiance river .about 
15 miles from Alice Arm. The claims are reached by the Illiance trail 
which CTosses the claims. 

The country rock consists of fragmental volcanic rocks that strike 
north and have been sheared along a north-south direction. Sever.al veins 
are known to occur on the property. They parallel the trend of the shear 
planes, are up to 3 feet wide, .and although they become very narrow locally 
they have been traced for hundreds of feet. They consist of quartz, pyrite, 
galena, sphalerite, 'and tetrahedrite, and locally are nearly solid sulphide. 
The · ore is of a high-grade silver-lead type, but the shoots of high-grade 
ore are very small. 

Silver Bow Claim (Locality 188) 
Reference: Annua:l Report of the Minister .of Mines, 1916. 

The Silver Bow claim is near the head of Lime creek. The mineral 
deposit consists of quartz stringers in argillite. 

88465-6 
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Silver Chord Group (Locality 163) 
References: Annual Report of the Minister of Mines, British Columbia, 1926 and 1927; 

Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 

The Silver Chord group of four mineral claims is at the north end 
of McGrath mountain, on Dak river .about 7 miles from Alice Arm. The 
cabins and underground workings are about 1,200 feet above sea-level and 
about 200 feet above the main Dak River trail. 

Development work on the group consists of twQ drift adits 200 feet 
and 600 feet long, respectively. 

The country rock consists of argiUite and argillaceous quartzite 
striking north. The rocks are probably folded into open anticlines and 
synclines. Narrow lamprophyre dykes cut the sediments. The known 
mineral deposits on the group are two sphalerite-bearing quartz veins. One 
of the veins QUtcrops a short distance above the cabins where it strikes 
north and is approximately vertical. One small body of sphalerite ore 
about 3 feet wide is exposed but is only 10 feet long. A short adit driven 
along the vein shows that the width is variable and the sulphide mineral­
ization extremely sporadic. 

The second vein is exposed a few hundred feet west of the cabins. 
It strikes north, dips steeply west, and is at least 500 feet long. It consists 
of gashes and stringers of quartz and calcite in a zone varying between 1 
and 25 feet in width. A narrow minette dyke follows the vein, either 
lying within it or along one of the other walls. Where the vein is widest 
it consists in general of about 20 per cent vein matter and 80 per cent 
rock. Where it is only a few feet wide it may be mainly vein matter. 
Pyrite, galena, and sphalerite are present in slight ;amount. The vein has 
been deposited along a shear zone which where widest was penetrated by 
vein stringers and where narrowest was usually filled by a single vein. 
The relative ages of the dyke and the vein are unknown. Later than both 
dyke and vein is parallel shearing intense enough to have locally changed 
the argillaceous wall-rock into graphite schist and to have altered the dyke 
beyond easy recognition. 

Silver Cliff Group (Locality 171) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Silver Cliff group of four mineral claims is on the east side of 
Illiance river and is east of the Silver Star group. The mineral showing 
consists of quartz veins and quartz-barite veins in hard brecci:a. At least 
two of the veins are of good size. They contain pyrite, chalcopyrite, and 
&mlena, but sulphide mineralization is very sparse. 

Silver Horde Group (Locality 135) 
References : Annual Repmt of the Minister of Mines, British Columbia, 1916, 1918, 

1922, 1924, and 1926. 

The Silver Horde group of four mineral claims is on Trout creek 
and adjoins and lies north of the Wolf group. It is reached by a trail 
branching from the Kitsault trail near Trout creek. 
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In 1918 the Granby Consolidated Mining, Smelting, and Power Com­
pany took an option on the property, but after doing some diamond drilling 
relinquished their option. Country rock consists of felsite and breccia of 
the Hazelton group. Several quartz veins occur on the property. Early 
development work done south of Trout creek disclosed veins up to 20 feet 
wide. Later work north of Trout creek disclosed quartz veins up to 12 
feet wide. The veins, like others in the vicinity, appear to represent re­
placements in brecciated zones and are not like the clear-cut, white quartz 
veins seen in the argillites. The quartz is vitreous and much of it is 
rather dark. Mineralization consists of pyrite, galena, and sphalerite, 
but very little sulphide occurs. Fair values in silver have been obtained. 

Silver King and Eagle Claims (Locality 149) 
Reference: Annual Report of the Minister of Mine8, British Columrbia, 1921. 

The Silver King and Eagle claims are east of Kitsault river and half 
a mile south of the Homeguard group. The mineral deposit consists of 
several closely spaced, parallel quartz veins in felsitic rocks. The veins 
contain some pyrite, sphalerite, and galena. 

Silv~r Leaf Group (Locality 174) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1924. 

The Silver Leaf group of four mineral claims is south of Illiance 
river and opposite the mouth of Copper creek. The country rock is 
argillite striking northeast and dipping southeast. The mineral deposit 
is a southerly striking quartz vein containing many fragments of country 
rock. The quartz vein has been fractured and the fractures filled by a 
later 6-inch quartz vein holding some pyrite and tetrahedrite. 

Silver Star Group (Locality 171) 
R eferences: Annual Report of the Minister of Mines, !British Columbia, 1918, 1919, 

1920, 1921, and 1930. 

The Silver Star group of two mineral claims is on Illiance river and 
lies east of the United Metals group. The Silver Star trail branches from 
the Illiance trail at the United Metals cabin. 

The mineral deposits are narrow quartz-sulphide veins lying in a 
sheared breccia. The veins strike north parallel to the shear planes and 
have been traced for saveral hundred feet. Several exposures are known 
of veins a foot or less wide containing quartz, pyrite, galena, and tetrahe­
drite. Some of the vein material is high-grade silver ore. 

Silver Tip Group (Locality 146) 
R eference: Annlllal Report of the Minister of Mines, British Columbia, 1916. 

The Silver Tip group of two claims adjoins and lies west of the Dolly 
Varden group. The mineral deposit is a quartz-barite vein containing 
a meagre amount of galena and sphalerite. 

88405-6i 
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Silver Wing and Copper Crest Claims (Locality 158) 

Reference: Annual Repol.'t of :flhe Minister of Mines, British Columbia, 1916. 

The Silver Wing and Copper Crest claims are west of Kitsault river 
and about 5 miles from Alice Arm. The deposits lie in argillite near the 
contact of the Coast Range batholith. The mineral deposit on the Silver 
Wing consists of quartz stringers in a sheared zone. The quartz contains 
some pyrite, chalcopyrite, galena, and sphalerite. The same minerals 
occur in small quantity on the Copper Crest claim. 

Speculator No. 2 Claim (Locality 155) 

References: Annual Report of the Minister of !Mines, British Columbia, 1925 and 1006. 

The Speculator No. 2 mineral claim adjoins and lies south of the 
LaRose group. A pit sunk in drift disclosed a quartz-sulphide vein con­
taining high values in silver. The vein is only a foot or so wide but con­
tains pyrite, galena, and tetrahedrite, and resembles rather closely the 
LaRose vein. 

Standard Group (Locality 176) 

References: Annual Repor-t of the Minister of Mines, British Coll1lllbia, 1918, 1922, 1926, 
and 1927. 

The Standard group of four mineral claims is on McGrath mountain 
and adjoins and lies south of the Sunrise group. The McGrath Mountain 
trail passes near the Standard mineral showings. The deposit is a quartz 
vein mineralized with sphalerite and on casual inspection appears to be 
of large size. Apparently, however, the vein is nearly horizontal and its: 
width is not nearly as great as it seems to be. 

Starlight Group (Locality 138) 

References: Annual Report of the Minister of Miine<l, British Col=bia , 1913 and 1916. 

The Starlight group, formerly the Prince Rupert and Vancouver 
mineral claims, adjoins and lies northwest of the Racehorse claim. It is 
reported that quartz veins holding pyrite and chalcopyrite occur. 

Summit Group (Locality 130) 

References: Annual Report of the Minister ·of Mines, British CoLumbia, 1921, 1923, and 
1930. 

The Summit group of two mineral claims is north of the Chance 
group between Clearwater and Trout creeks. The property can be reached 
by a short trail branching from the Chance trail at the Chance cabins. 

The principal mineral deposit is a mineralized zone in breccias. The 
mineral body is several feet wide, is vertical, and strikes north-northeast, 
It contains some quartz but is mainly country rock mineralized with 
galena and sphalerite. Development work consists of short adits and 
numerous open-cuts. 
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Suprise · Group .(Locality 165) 

References: Annual Report of .the tMinister of Mines, British Columibia, 1918, 1923, 
1926, 1927, 1928, and 1929; Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 

The Sunrise group of eight mineral daims occupies part of the 
southern slope and part of the flat top of McGrath mountain. The group 
adjoins and lies north of the Standard group and is reached by the 
McGrath Mountain trail. The property was acquired by the Kitsault 
Eagle Silver Mines, Limited, in 1928, and this company carried on active 
development in 1928 and 1929. 

The country rock consists of argillite and associated coarser grained 
sediments striking north. The sediments have been intruded by an 
irregularly shaped stock of augite pol'phyry and by a number of dykes. 
The mineral deposits occur in fractured and brecciated zones and! also 
as clear-cut veins in the argillite. 

Many open-cuts have been made and an adit 1,000 feet long has been 
run, but they fail to prove any connexions between the scattered showings. 
The veins strike north and have steep dips. They are 1 to 6 feet wide 
and consist of quartz and some calcite and sphalerite. Wider deposits up 
to 20 feet wide formed probably in brecciated zones consist of quartz, 
calcite, sphalerite, and fragments of country rock. One of these bodies 
appears to be nearly horizontal, another appears to dip north about 30 
degrees. It is likely that faults with small throw are numerous. 

Sunset Group (Locality 190) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1921, 
1922, 11}23, 1924, 1925, 1926, 1927, and 1930; Geol. Surv., Canada, Sum. Rept. 
1922, pt. A. 

The Sunset group of seven mineral claims is on Roundy creek about 
2 miles from Silver City. The property is reached by the Roundy Creek 
trail. The group in 1923 was taken under option by the Keystone Mining 
Company. · 

The rocks on the group consist of al'gillite intruded by the Coast 
Range batholith. The mineral deposit lies very dose to the contact. It 
is a quartz vein striking south-southeast and has been traced for several 
hundred feet . . The southern part of the vein lies in a granitic rock but 
the northern part is in argillite. The vein is mineralized with pyrite, 
galena, and sphalerite and locally contains good silver v.alues. An adit 
600 feet long has been driven under the surface showings but did not 
enter the vein. 

Surprise Claim (Locality 147) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Surprise claim is east of Kitsault river. It is 16 miles from 
Alice Arm and adjoins and lies east of the David Copperfi.eld claim. 
The mineral deposit is a zone 25 feet wide, striking east, and traversed by 
stringers and veins of barite and quartz that constitute aibout 75 per cent 
of the zone, but it appears to be barren of sulphides. 
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Theda Bara and Behe Daniels Claims (Locality 189) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1923, 
1924, and 1927. 

The Theda Bara and Bebe Daniels claims probably include what has 
been des·cribed .as the Basin claim. They are at an elevation of 3,900 
feet on the south side of the basin at the head of the main fork of Lime 
creek. The country rock is argillite intruded by granite. One of the 
mineral deposits is a vertical vein, 8 to 30 inches wide, mineralized with 
pyrrhotite and some sphalerite, galena, and quartz. Another deposit is 
a body of pyrrhotite, probably a vein, several feet wide. 

Three Mile (Locality 130) 

References: Annual Report of the Minister of Mines, British Colum'bia, 1930 and 1931. 

The Three Mile property is on Illiance river 3 miles from its mouth. 
Pyrite-bearing shear zones have been developed by adits. 

Tiger Group (Locality 143) 
References: Annual Report of the Minister of Mines, British Columlbia, 1918, 1919, 

1920, 1922, 1926, 1927, 1.928, and 1929; Geol. Surv., Canada, Sum. Rept. 1921, 
pt . .A,; Sum. Rept. 1928, pt. A. 

· The Tiger group of three mineral claims is a short distance above the 
Toric mine. The workings and camp buildings are about a quarter of 
a mile east of Kitsault river and 17 miles from Alice Arm. The property 
is reached by a foot trail branching from the Kitsault trail at the Toric 
mine. 

The property was staked in 1916. It was bonded in 1919 by H. B. 
Price who drove an adit and did some diamond drilling but relinquished 
his option. In 1928 the property was acquired by Utility Mines No. 1. 
This company carried on development for some time but work ceased in 
the autumn of 1929. 

The daims are underlain by hard, dense, volcanic tuffs and felsite 
cut by several narrow lamprophyre dykes. The mineral deposit is a 
quartz vein 4 to 18 feet wide and has been traced on the surface for 300 
feet. The vein strikes north 30 degrees east and dips steeply northwest. 
A transverse fault 60 feet from the north end of the vein offsets the vein 
30 feet. Another parallel fault 20 feet farther north has apparently offset 
the vein 40 feet. The vein contains calcite as well as quartz and is 
mineralized with pyrite, sphalerite, galena, ruby silver, and native silver. 
The southern part of the vein is not well exposed on the surface, but 
in this part of the vein a crosscut adit exposed 6 feet of vein matter con­
taining pyrite, sphalerite, galena, ruby silver, and native silver. In the 
highest adit ruby silver and native silver occur 130 feet below the surface 
and in No. 2 adit about 80 feet below the surface. The open-cuts show 
the width, length, and strike, of the vein. Nine diamond drill holes explore 
the vein for a length of 300 feet. Three adits at vertical intervals of 125 
feet have encountered the vein. 
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Tip Top Claim (Locality 124) 
Reference: Annual Report of the Minister of Mines, British Columbia., 1918. 

The Tip Top claim is west of the head of Kitsault river and lies south 
of the Mathilda claim. The mineral deposits are quartz veins and mineral­
ized zones in the igneous r·ocks. The deposits contain pyrite and chal­
copyrite. 

Titrite Group (Locality 168) 
References: Annual Jteport of the Minister ·of Mines, British Columbia, 1930 and 1931. 

The Titrite group of eight mineral claims is east of Illiance river near 
its head. Shear zones in volcanic rocks have been mineralized with quartz, 
pyrite, and chalcopyrite. Small quartz veins contain some galena and zinc 
blende. 

Toric Mine (Locality 144) 
References: Annual Report of the Minister of Mines, British Columbia, 1918, 1919, 

1920, 1921, 1922, 1923, 1924, 1925, 1927, 1928, 1929, and 1930; Geol. Surv., Canada, 
Sum. Rept. 1921, pt. A; Sum. Rept. 1928, pt. A. 

The Toric mine is <ln the east bank of Kitsault river about 17 miles 
from Alice Arm. Access to the mine is furnished by the Dolly V arden 
Mines railway to Camp 8 and from this point by a wagon road. 

The Toric group of four mineral claims was explored by prospector 
owners for many years and they demonstrated the presence of a fairly large, 
low-grade mineral deposit containing shoots of high-grade silver ore. In 
1924 the property was taken under option by the Consolidated Homestake 
Mining and Development Company, Limited, who commenced a more 
ambitious program of underground development. The name of the com­
pany was changed in 1927 to Toric Mines, Limited. The company in 1928 
completed the construction of a mill capable of milling 50 tons a day. 
Operation of the mill began in the late summer of 1928 . . In 1928 Toric 
Mines, Limited, mined 1,540 tons of ore yielding 19,968 ounces of silver and 
21,911 pounds of lead. In 1929 the company mined 540 tons yielding 
10,565 <lunces of silver and 7,196 pounds of lead. The Britannia Mining 
and Smelting Company acquired the mine in 1929 •and organized the Tor­
brit Mining Company to develop and mine the mineral deposits. In 1930 
the low price of silver compelled the company to cease development work. 

The country rock at the mine ·consists of massive breccia and felsite. 
Because of <lVerburden the mineral deposit is not well exposed on the 
surface. It is exposed best in the adit driven about 150 feet below the out­
crop. On this level the deposit is 280 feet long, 80 to 120 feet wide, 
strikes east and dips 45 degrees north. Small faults offset the deposit 
slightly. 

The deposit is typically a coarse-grained mixture of barite, jasper, 
hematite, quartz, and a.nkerite holding fragments of country rock and a 
small amount of pyrite, and galena. At least one shoot of high-grade silver 
ore is known. It lies near the hanging-wall of the deposit and consists of 
quartz mineralized with pyrite, galena, native silver, and perhaps other 
silver-bearing minerals. The deposit has apparently been formed by filling 
and replacement in a brecciated zone. The native silver seen on the sur­
face and in the adit occurs as flakes filling small cracks and appears to be 
<Jf secondary origin. 
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Tyee Group (Locality 129) 

Refere~e: Annual :.Report of the Minister of Mines, British Columbia 1930. 

The Tyee group of mineral claims is east of Kitsault river and about 
half a mile south of Clearwater creek. Access is furnished by a short 
trail branching from the Kitsault trail lz miles north of Trout creek. 

The country rock consists of tuffs striking northeast and dipping at 
moderate angles northwest. The mineral deposits are narrow veins of 
galena 1 to 6 inches wide. One exposure shows galena scattered through 
rock over a much greater width, but this occurrence has not been traced 
beyond the exposure. The narrow veins strike north-northeast, are approxi­
mately vertical, and ·consist of fairly pure galena. 

United Metals Mining Company, Limited (Locality 170) 

References: Annual Report of ·the Minister of Mines, British Oolumibia, 1916, 1918, 1919, 
1920, and 1930. 

United Metals Mining Company, Limited, owns three claims in Illiance 
valley north of the Bellevue group and about 14 miles from Alice Arm. 
Access is furnished by the Illiance trail. 

The d~posits ·consist of lenticular veins that lie in sheared tuft's and 
br.eccias and strike north parallel to the shear planes of the enclosing rocks. 
The main showing is a vertical vein up to 3 feet wide and consisting of 
quartz, pyrite, galena, sphalerite, and tetrahedrite. The vein has not been 
traced for much more than 50 feet. It consists largely of sulphide. 

Utopia Group (Locality 185) 

References: Annual Report of the Minister of Mines, British Columbia, 1922, 1924, 
and 1929. 

The Utopia group of six mineral claims is 1-b; miles north of Alice Arm. 
Access is furnished by a trail from Alice Arm. 

The mineral deposit is a light coloured aplite dyke cutting .argillites. 
The dyke is about 10 feet wide and holds numerous narrow quartz veinlets 
which contain pyrite, galena, sphalerite, and tetrahedrite. 

Vanguard Group (Locality 127) 

References: Annual Report of the Minister of Mines, Brit.ish Columbia, 1918, 1919, 
1921, 1922, 1923, 1926, 1927, 1928, 1929, 1930, and 1931; Geol. Surv., Canada, 
Sum, Rept. 1921, pt. A, and Sum. Rept. 1928, pt. A. 

The Vanguard group of four mineral claims is 3,000 feet above sea­
level in the area between 'Kitsault river and West Fork creek. The 
property is 22 miles from Alice Arm. A good pack trail branches from 
the Kitsault River trail at the mouth of West Fork creek and crosses the 
Vanguard claims. 

The country rock consists of felsite and dark grey tuft' and breccia 
in contact with argillite a few hundred feet northeast of the mineral show­
ings. Several mineral deposits are known and all contain copper minerals 
and values in silver and gold. The chief deposit is approximately parallel 
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to the contact between the igneous and sedimentary rocks. It is 15 feet 
or less in width and has been traced on the surfact for 750 feet where it 
strikes north 60 degrees west and dips steeply southwest. The outcrop 
inclines uphill from southeast to northwest and its upper end is 275 feet 
above the lower. The deposit is well mineralized with pyrite and chalco­
pyrite. Quartz, calcite, and barite are present but the gangue matter is 
probably chiefly country rock. On the whole the deposit is vein-like, but 
locally it consists of a strip of country rock containing many narrow 
stringers of chalcopyrite striking and dipping in all directions. A good 
shoot of ore is exposed on the surface about midway between the top and 
bottom open-cut. It is 3 to 12 feet wide and 200 feet or more long . . 

Two crosscut adits have been driven under this ore shoot. In the 
upper adit the shoot was encountered about 50 feet below the surface and 
was followed by a drift for 50 feet. Good chalcopyrite ore occurs only 
in the end of the drift and by its position suggests that the ore shoot 
plunges northwestward. In the lower adit, the deposit was encountered 
185 feet below the surface and was followed northwest by a drift 85 feet 
long. The end of the drift is 225 feet below the surface. In this working 
the ore-body is locally 15 feet wide and contains several bands up to 2 feet 
wide of good copper ore. 

The rocks in the lower adit are distinctly sheared and the shearing is 
parallel to the ore-body. Several ribs of quartz lying parallel with the 
shearing occur in the crosscut part of the adit and suggest that other 
mineral deposits may exist parallel to the one under development. 

Vanguard Extension Group (Locality 127) 
References: Annual Report of the Minister of Mines, British Columbia, 1927 and 

1928. 

The Vanguard Extension group of mineral claims adjoins and lies 
south of the Vanguard group. The main mineral body of the Vanguard 
group strikes toward the Vanguard Extension and may continue into that 
group. Pyrite and chalcopyrite have been found on the Vanguard Exten­
sion but no definite body of ore has yet been outlined. 

Verona Group (Locality 188) 
References: Annual Report of the Minister of Mines, British Columbia, 1921 and 

1922. 

The Verona group of two mineral claims is at the head of the south­
west fork of Lime creek. The deposit consists of a quartz vein up to 2 feet 
wide adjoining a 6-foot felsite dyke in argillite. The vein contains pyrite, 
galena, and sphalerite. 

War Dance Group (Locality 163) 
R eference : Annual Report · of the Minister of Mines, British Columbia, 1919. 

The War Dance group of six mineral claims is on the northwest side 
of Dak river about 7 miles from Alice Arm. The mineral deposit consists 
of quartz veins up to 2 feet wide in argillite, containing pyrite, chalco­
pyrite, sphalerite, and galena. 
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Wild Cat Group (Locality 148) 
References: Annual R.eport of the Minister of Mines, British ·Columbia, 1918, 1921, 

1922, 1927, and 1932; Geol. Surv., Canada, Sum. Rept. 1921, pt. A. 

The Wildcat group of five mineral claims is west of Kitsault river, a 
short distance south of Homestead creek. Access is furnished by a foot 
trail leaving the Dolly Varden Mines railway at the mouth of Homestead 
creek. 

The country rock consists of felsite containing inclusions of argillite. 
In places the rock contains pyrite and chalcopyrite impregnations, but 
only vein-like deposits appear to have promise. The chief mineral deposit 
is a vein several feet wide, mineralized with pyrite, chalcopyrite, galena, 
sphalerite, ankerite, and quartz. Locally the deposit is country rock and 
sulphides with no apparent fissure. The body strikes northeast and dips 
northwest at moderate angles. Adits have been driven at elevations of 
respectively 30 and 230 feet below the outcrop, but do not appear to have 
encountered the ore-body. Dykes striking northeast are very numerous 
in the adits and these may have cut away the mineral deposit in some 
places. 

Wolf Claim (Locality 184) 
Refe1'ences: Annual Report of the Minister of Mines, British Columbia, 1916, 1925, 

1926, 1927, 1928, 1929, and 1930; Geol. Surv., Canada, Sum. Rept. 1928, pt. A. 

The Wolf mineral claim is on the mountain slope north of Alice Arm. 
The known ore deposits are at the base of the mountain near the mouth of 
Falls creek less than a hundred yards from the Dolly V arden Mines rail­
way. In 1925 the property produced 17 tons of ore yielding 3 ounces of 
gold, 2,212 ounces of silver, and 583 pounds of lead. In 1927 a shipment 
of 28 tons returned 4 ounces of gold and 2,051 ounces of silver. A part of 
the first shipment assayed over 300 ounces of silver a ton. 

The country rock is argi.llite and argillaceous quartzite intruded by 
many lamprophyre and diorHe dykes. The sediments strike north and 
dip 20 degrees west. Most of the dykes are vertical and strike north SO 
degrees east. The mineral deposits are three, narrow, silver-bearing quartz 
veins lying parallel with the enclosing strata and structurally about 100 
feet apart. The veins are in general about 1 foot wide. The middle vein 
is exposed by open-cuts for a distance of 150 feet. Underground work 
has proved a strike length of 220 feet and a dip depth of 70 feet. The 
other veins have not been explored underground. The middle vein divides 
to the north into branches. It consists of white quartz containing some 
ankerite, calcite, and barite and also rock fragments, and contains bands 
and disseminations of silver-bearing sulphides. The sulphides are chiefly 
in bands along the foot-wall of the vein. These bands of sulphide are up 
to 8 inches thick and consist of rich silver ore. The metallic minerals are 
chiefly pyrite, chalcopyrite, sphalerite, galena, tetrahedrite, ruby silver, 
and native silver. 
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Wolf Group (Locality 136) 
References: Annual Report of the Minister of Mines, British Columbia, 1915, 1916, 

1918, 1919, 1920, 1921, and 19'30; Geol. Surv., Canada, Sum. Rept. 1921, pt. A, 
and Sum. Rept. 1928, pt. A. 

The Wolf group of four mineral claims is east of Kitsault river just 
south of Trout creek. The distance from Alice Arm is about 19 miles. 
The Kitsault River trail crosses the claims. 

The group was staked in 1916 and was sold to the Dolly Varden Min­
ing Company the same year. This company proved the presence of min­
eral deposits of considerable size. In 1919 the properties of the Dolly 
Varden Mining Company were taken over by the Taylor Engineering Com­
pany. In 1922 the mine holdings of the Taylor Engineering Company were 
acquired by George Wingfield who with others incorporated the Northern 
Mining Properties, Limited, to take over the mining properties thus 
acquired. 

Four large quartz veins varying from 4 to 50 feet in width, and lying 
in tuffs and breccias, are known on the property. The veins strike north­
easterly on a steep slope facing westward. No. 1 vein strikes north 70 
degrees east, dips steeply north, and has been traced for 400 feet. It is 10 to 
50 feet wide and is mineralized with pyrite, galena, and sphalerite. No. 2 
vein is 250 feet west of No. 1 vein, strikes north 20 degrees east, and has 
been traced for 260 feet. It is 25 feet wide and contains less sulphide than 
No. 1 vein. No. 3 vein is northeast of No. 2 vein and may 'be its north­
eastern continuation, there being an unexplored gap of 300 feet between the 
ends of the two veins. No. 3 vein strikes north 20 degrees east and has 
been traced for 300 feet. It is 20 feet wide and resembles No. 2 vein in 
mineralization. No. 4 vein is parallel to No. 3 vein and 150 feet farther 
west. It is 15 feet wide and resembles the other veins ex;cept that it con­
tains barite. 

Yukon and Nome Claims (Locality 130) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1923. 

The Yukon and Nome claims are on the mountain between Clearwater 
and Trout creeks and are south of the Summit group. The mineral deposit 
is a quartz vein, up to 6 feet wide, in a brecciated zone in volcanic rocks. 
No ore shoots have been found. 

Zorka Group (Locality 151) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1926. 

The Zorka group of six mineral claims is on the west side of Kitsault 
river a short distance north of West creek. The mineral deposits consist 
o! narrow ca~cite-qu~rtz veins well mineralized with pyrite and chalcopy­
rlte. The vems are m general less than 6 inches wide but locally consist 
mostly of chalcopyrite. 
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GEORGIA RIVER-ANYOX DISTRICT 

Anyox Extension Claim (Locality 193) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1916. 

The Anyox Extension claim is on the north shore of Alice Arm near­
Way point. An open-cut exposes pyrite in mica schist included in granite. 

B.C. Verde Group (Locality 104) 
References: Annual Repont of the Minister of Mines, British Columbia, 1921 and 

1927. , 

The B.O. Verde group of eight mineral claims is on the ridge between 
Portland canal and the head of Georgia river. The workings consist of a 
cluster of open-cuts at an elevation of 3,200 feet on the crest of the ridge. 

The mineral deposits are not clearly outlined but appear to consist of 
disseminations of pyrite and chalcopyrite in rocks of the Hazelton group. 
near the contact of the Coast Range granite. It is probable that much of 
the mineralized rock is intrusive. Mineralization is spread over a large 
area. 

Big Mike Group (Locality 103) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1926. 

The Big Mike group of six claims is on the east shore of Portland 
canal a-bout 6 miles from Stewart. 

The mineral deposits are in diorite of the Coast Range batholith and in 
included volcanic rocks of the Hazelton group. The main deposit is a clean­
walled, quartz vein up to 2! feet wide striking east-southeast and dipping 
50 degrees north. It is locally well mineralized with pyrite, chalcopyrite, 
galena, and sphalerite. The vein has been drifted on for 100 feet just above 
high tide. Some ore has been stoped out and sacked but no shipments have 
been made. A few hundred feet south is another adit following for 100 
feet a barren looking shear zone that strikes southeasterly. The rock at 
this place is an epidote-bearing volcanic rock. 

Black Bear Group (Locality 198) 
References: Annual Report of the Minister of Mines, British Columbia, 1930 a:nd 1931. 

The Black Bear group is 3 miles from Anyox and adjoins and lies 
southeast of the Bonanza mine. A quartz vein about 12 feet wide contain­
ing a little molybdenite has been traced for 500 feet. At another place 
quartz gashes and stringers are exposed for a considerable width. 

Bonanza Mine (Locality 198) 
References: Annual Report of the Minister of Mines, British Columbia, 1900, 1901, 

1902, 1930, and 1931; Geol. Surv., Canada, Memoir 32. 

The Bonanza mine is on Bonanza creek -! mile from its mouth and 3 
miles south of Anyox. The property was bonded in 1901 to M. K. Rodgers 
who immediately began outlining the ore-body but relinquished the option 
in 1902. In 1912 after the Granby Consolidated Mining, Smelting, and 
Power Company haq acquired the Hidden Creek group they also bonded the 
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Bonanza group and acquired it in 1914. The mine began producing in 1929 
and has now produced a total of 397,000 tons of ore yielding 1,560 ounces 
of gold, 133,000 ounces of silver, and 15,500,000 pounds of copper. 

The Bonanza copper deposit lies in a shear zone in amphibolite. The 
amphibolite body is irregular in shape and much elongated in a southerly 
direction. It invades argillites and is apparently a tongue from the main 
amphibolite body -outcropping a short distance to the west. The east and 
west contacts are :parallel to the strike of ~mclosing sediments. At the 
north end the body plunges under sediments partly because of a large fault 
and partly because of a northerly pitch. The south end of the amphibolite 
body, as seen on the south side of Glacier creek, enters the sediments as 
sills and transgressing wedges and fingers. On the north side of Glacier 
creek the amphibolite truncates severely folded overlying sediments and 
shows local pillow-like structures and is localay fragmental. A long 
inclusion of sedimentary rock in the amphibolite on Glacier creek contains 
many quartz veins and has been silicified. The amphibolite in places is 
severely sheared and the shearing strikes west and dips 30 degrees or less 
north. In ·some shear zones biotite is very plentiful. In one or two places 
it was evident that this mineral could have developed by shearing of 
inclusions of argillite, but in other places where biotite occurred no inclusion 
was seen. . 

The ore-body outcrops in Bonanza creek and lies in a shear zone that 
strikes east and dips about 20 degrees north. Along the strike the shear 
zone is only 300 feet long but is known to extend down the dip for half a 
mile. It is 40 to 70 feet thick and has the shape of a very much flattened 
tube pitching north. At the west side the shearing turns northward rather 
abruptly and on the east side it turns southward. Faults are in evidence 
locally on the east and west sides. To the north, down the dip, the zone at 
a depth of 200 feet below sea-level is cut off by a fault that strikes north­
west along Bonanza creek and dips 65 degrees northeast. This fault has let 
down the northern extension of the zone a distance of 800 feet or more. 
South of the outcrop in Bonanza creek the zone disappears in the south 
side of the valley because the slope of the hillside is steeper than the dip 
of the zone. The southern limits of the zone are unknown, but it has been 
traced to where it is 700 feet beneath the surface. 

The ore-body has a strike length 'Of about 200 feet and locally was 30 
or 40 feet thick. The dip length is known to exceed half a mile and ore was 
continuous throughout this distance. Where the shear zone was thinner the 
ore-body narrowed also, but filled the whole shear zone. Where the shear 
zone widened the ore-body was somewhat thicker but did not fill the whole 
zone. Above the creek level the ore-body along its west side ends in two 
blunt wedges one above the other. On its east side the ore-body in most 
places is bounded by a minor fault, but in a few places ore of a somewhat 
different appearance has been mined €ast of the fault. Below the c·reek 
level the west side of the ore-body is bounded by a fault whose relations 
with the large fault at the north end of the ore-body are not known, but the 
large fault is probably later. 

The walls of the ore-body are chlorite, actinolite, and biotite schists. 
Locally •augite, labradorite, and enstatite can be recognized. All the 
shearing was ~tccomplished before the ore minerals were deposited. All the 
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biotite and ch1orite may be older than the ore, but some biotite flakes are 
not parallel to the shear planes and, therefore, are apparently later than _ 
the shearing. The ore-lbody is cut by many acid and ·basic dykes, some of 
which show slight offsets. One large, irregular dyke about 30 feet wide has 
a basic border and an acid rock interior. It rises to the shear zone but 
does not enter it. 

The ore-body consists of copper ore of 3 per cent grade. The copper 
mineral is chaloopyrite and is in many places quite pure. Pyrrhotite, 
sphalerite, and pyrite also occur in the ore. Silver and gold values amount 
to a dollar or less a ton. The ore that lies in severely crushed rock or near 
faults and dykes is richer in copper than it is el.sewhere. This increase in 
richness seems due to an increase in the amount of chalcopyrite at the 
e~pense of the other sulphides. Pyrrhotite is most plentiful a<long the 
hanging-wall in the form of small masses comm(mly separated by streaks 
of schist from the main ore-body. Sphalerite is less plentiful at the lower 
end of the ore-body than higher up. In several places in the ore-body it is 
evident, as shown by the preservation of rock texture and by the presence 
of unreplaced folia of schist, that the ore formed by replacement. 

Carpenter's Claims (Locality ll9) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1922. 

Carpenter's claims are at an elevation of 3,500 feet on Kshwan river 
12 miles east of the head of Hastings arm. Several quartz veins that con­
tain pyrite and a little chalcopyrite are known to be present. 

Deadwood and Quartz Groups (Locality 194) 
References: Annual Report. of the MiniF.er of Mines, British Columbia., 1922, 1927, 

1930, and 1931. 

The Deadwood and Quartz groups adjoin and lie north of the Hidden 
Creek group at Anyox. The country rock consists of amphibolite bounded 
on the east by argillite. The contact and the sediments strike north. 

On the Quartz group a vein up to 18 feet wide lies in argillite and 
parallels the bedding of the sediments. The vein has been traced by 
open-cuts for 2,000 feet. It consists of milky quartz in general barren, 
but locally containing a little pyrrhotite, chalcopyrite, and other com­
mon sulphides. 

On the Deadwood group the mineral deposit occupies a shear zone in 
amphibolite. The shear zone strikes north and has been traced for a 
length of 1,500 feet. The zone contains quartz stringers and sparsely 
disseminated chalcopyrite and pyrrhotite. 

Elkhorn Group (Locality ll7) 
References: Annual Report of the Minister of Mines, British Columbia, 1929 and 

1930. 

The Elkhorn group of four mineral claims is at an elevation of 3,500 
feet west of the head of Hastings arm. The claims adjoin those of the 
Saddle group. 
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On this property narrow streaks of free gold occur in a silicified 
shear zone a few feet wide. The shear zone traverses volcanic rocks with 
a northerly strike and westerly dip. The extent of the zone has not been 
determined. · 

Georgia Bay Group (Locality ll7) 

Reference: AThllual Report of the Minister of Minoo, British Columbia, 1929. 

The Georgia Bay group is at the head of Hastings arm. It adjoins 
and lies north of the Elkhorn group. Two silicified zones were discovered 
in 1929 but have not been developed. 

Georgia River Gold Mines, Limited (Locality ll3) 

References: Annual Report af the Minister of Mines, British Columbia, 1911, 1912, 
1914, 1915, 1916, 1917, 1918, 1922, 1923, 1924, 1928, 1929, 1930, and 1932. 

The holdings of Georgia River Gold Mines, Limited, are at an eleva­
tion of about 3,500 feet on the west side of Georgi"a river about 10 miles 
from its mouth. 

The country rock on the property consists mainly of fine-grained 
andesitic rocks and probably tuffaceous sediments locally strongly 
sheared. A short distance north sed.i:tnents are the prevailing rocks, 
whereas southward crystalline volcanic types predominate. Granitic and 
lamprophyre dykes are common. · 

There are many gold-bearing quartz veins on the property, but the 
extensive development has been confined almost entirely to two of these 
veins and to two quartzose bodies, known as the Main vein. The two 
bodies known as the Main vein are up to 20 feet wide and each has 
been traced for about 400 feet. They strike northerly and towards one 
another but are separated by a distance of 700 feet in which vein matter 
has not been found. Each body consists of country rock ribboned with 
quartz gashes and veinlets lying parallel to the strike of the body. They 
are very sparsely mineralized. 

The two veins on which extensive work has been done are named, 
respectively, the Bullion and Southwest veins. Each is up to 2! feet 
wide, strikes north, and has been traced for 1,000 feet or more. The 
Southwest vein lies about 200 feet west of the Bullion vein. The South­
west vein extends north to the northern part of the Main vein and prob­
ably intersects it. The . Bullion vein crosses the gap between the two 
parts of the Main vein. Both the Bullion and Southwest veins are locally 
well mineralized with pyrite, pyrrhotite, arsenopyrite, galena, and sphaler­
ite. Native gold is plentiful locally and specimens have assayed several 
ounces of gold a ton. The veins pinch and swell and in places disappear, 
but the fractures continue as narrow shear zones. 'fhe highest of the 
five adits is at an elevation of 3,665 feet, the lowest is 500 feet below 
it. Three short adits aggregating 400 or 500 feet in length have been 
driven to develop the Southwest vein. Two long adits aggregating about 
2,500 feet in length have been dxiven to develop the Bullion vein. 
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Glory Extension Group (Locality 105) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1927. 

The Glory Extensiorr group of eight daims is east of the head of 
Georgia river and adjoins and lies south of the property of the North 
Country Mining Company. At an elevation of about 2,800 feet a quartz 
vein up to 3-! feet wide strikes north and dips east. Farther south at 
an elevation of about 4,000 feet another quartz vein up to 2 feet wide 
strikes north and dips west. The veins are near the contact between the 
Coast Range intrusives and volcanic rocks and ar€ sparsely mineralized 
with pyrite, galena, and sphalerite. 

Golskeish ~tines, Limited (Locality 200) 

References: Annual Report of the Minister of Mines, British Columbia, 1920, 1923, 
and 1925; Geol. Surv., Canada, Sum. Re-pt. 1922, pt. A. 

The holdings of Golskeish Mines, Limited, are on Deep bay 4 miles 
south of Anyox. A deposit on this property was mined for several years 
primarily as a supply of quartz flux for the smelter at Anyox. Produc­
tion began in 1919 and continued to 1930. The total production was 
50,000 tons, yieJding 4,700 ounces of gold and 25,000 ounces of silv:er. 

The deposit is a quartz vein about 6 feet wide in argillitQ. The quartz 
is milky white and is sparsely mineralized with pyrite, sphalerite, galena, 
arsenopyrite, and other common sulphides. 

Granby Point (Locality 197) 

Reference: Annual R eport of the Minister of Mines, Brit ish Columbia, 1930. 

At Granby point near Anyox quartz veins in argillite were mined for 
flux by the Granby Consolidated Mining, Smelting, and Power Company. 

Ground Hog Claim (Locality 200) 

Reference: Annual R eport .of the Minister of Mines, British Columbia, 1908. 

The Ground Hog mineral claim is on the south side of the head of 
Granby bay. On it there is a quartz vein about 8 feet wide in argillite. 
The vein is mineralized with pyrite, galena, and sphalerite, and contains 
also gold and silver values. 

Hidden Creek Mine (Locality 196) 

References: Annual Report of the Minister of Mines, British Columbia, 1901, 1902, 
1909, 1915, 1917, 1918, 1919, 1923, 1924, 1925, 1926, 1927, 1928, 1929, 1930, 
1931, and 1932; Geol. Surv., Canada, Memoir 32, and Sum. Rept. 1922, pt. A. 

The Hidden Creek mine is at an elevation of 700 feet on Hidden creek 
1 t miles from its mouth at Anyox. The group of claims was staked in 
1901 and in 1910 was purchased by the Granby Consolidated Mining, 
Smelting, and Power Company. This company in 1912 began the con­
struction of a smelter and in 1914 mining and smelting commenced. Prior 
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Figure 4. Generalized surface plan of Hidden Creek mine, showing amphibolite-argil­
lite contact, main faults, and outcrops of ore-bodies (A-B, c-D, etc.: lines of section, 
See Figure 5). 
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to 1924 the ore was smelted direct, but commencing in that year the ore 
was concentrated and the concentrates sintered prior to smelting. The 
company develops hydroelectric power for its needs on Falls creek, whi•ch 
enters Granby bay at Anyox. At the present time the company produces 
blister copper containing much gold and silver and blister copper with very 
little gold and silver. Production has been at the rate of about 30,000,000 

· pounds ·of copper a year. The total production to the end of 1932 has 
been 19,400,000 tons of ore yielding 560,600,000 pounds of copper, 98,800 
ounces of gold, and 5,913,000 ounces of silver. 

The Hidden Creek ore-bodies are at or near the contact between 
a body of amphibolite on the west and argillites on the east. In the 
vicinity of the mine the contact curves in the form of the letter S. North 
and south of the curve the contact strikes north. The distance between 
the two ends of the curving part is more than 1 mile and the ore-bodies 
are situated on the eastern part of the southern half of the S-like curve. 
Underground work has shown that in the northern part of the min~ralized 
area the argillite-amphibolite contact from the surface to a depth of, in 
places, 500 feet dips east at a moderate .angle, but below swings to a steep 
westerly dip which holds to a depth of at least 2,500 feet. In the southern 
part of the mineralized area the contact dips steeply west except in some 
places where, at the surface, the dip is at a high angle eastward but 
changes below ground to a steep westward dip. 

The sediments strike parallel to the contact and in the mine they in 
general also dip parallel to the contact. In the vicinity of the mine the 
argillites are closely folded, locally overturned, and locally severely sheared. 
At many places they have been transformed into knotted schists and near 
the ore-bodies they have been extensively silicified, •a-s near No. 1 ore-'body 
where for a distance of 100 feet outward from the contact they have been 
altered to a light-coloured quartzose rock and siJi.cification i.s -fairly strong 
for a further distance of several hundred feet. Silicification is also notable 
at other places along the contact and in argillite bodies lying within the 
amphibolite. 

The amphibolite consists mainly of actinolite, but contains also 
chlorite, epidote, basic plagioclase feldspar, biotite, and magnetite. Locally 
it exhibits pillow-like structures and in places it has the appearance of a 
fragmental breccia. In the main, however, the body appears to be intrusive. 
A few miles south of the mine the amphibolite truncates the sediments both 
across the strike and the dip. In many places it holds inclusions of sedi­
mentary rock and appears as if the body is at least mainly an intrusive. 
Some geologists and engineers who have studied the property are, however, 
of the opinion that the amphibolite is of extrusive origin. 

The amphibolite is in general less sheared than the sediments. It is 
silicified at only a few places, as for example near some of the ore-bodies. 
J. A. Bancroft in a report made to the Granby Consolidated Mining, 
Smelting, and Power Company stated he was of the opinion that some de­
formation of the rocks occurred at the time of intrusion of the amphibolite, 
but that the main part of the deformation was associated with the intrusion 
of the Coast Range batholith and that it was during the later period· of 
deformation that the basic intrusive was altered to amphibolite or green-
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stone. Bancroft also believed that silicification was a continuous process 
beginning at a late stage in the intrusion of the amphibolite and con-
tinuing after the amphibolite had been locally sheared. . 

Dykes in great variety intrude the argillites and to a lesser extent 
the amphibolite. The dykes were intruded after the •amphibolite was 
foliated and also after the ore-<bodies were formed. There are several 
faults in the vicinity of the mine. Faulting preceded dyke intrusion but 
was later than the shearing of the rocks. Slight movements along some 
faults took place after dyke intrusion. 

Some of the Hidden Creek ore-bodies outcropped and these .appeared 
as large, rusty exposures and large areas of silicified rock. According to 
early repol'1:.8 the ores were locally completely oxidized to a depth of 5 
feet. There was some secondary " sooty " chalcocite at the bottom of the 
oxide zone. Underground development work discovered ore-bodies that did 
not outcrop. Eight ore-bodies are known, six of which have been mined. 
Parts of ore-bodies Nos. 1 and 2 were visible at the surface; Nos. 3, 6, and 
7 were drift covered; and Nos. 4, 5, and 8 did not reach the rock surface. 

Ore-bodies Nos. 1, 4, and 5 form a fairly continuous body some 2,000 
feet long on the eastern and southeastern contact of the southern half of 
the S-like structure. Ore-body No. 7 is a short distance north. Ore­
bodies Nos. 2 and 3 lie in a shear zone within the amphibolite 100 to 300 

' feet west of the contact. Ore-body No. 6 is at the south end of the S-like 
structure, about 1,000 feet southwest of No. 1 body. Body No. 8 is not of 
commercial ore and lies between Nos. 1 and 6. The ore-bodies vary 
considerably in size. No. 1 is the largest ~and on some levels is as much 
as 1,500 feet long and 250 feet wide. It has a dip length of 1,200 feet. 
No. 6 ore-body is only a few hundred feet long and up to 70 feet wide. 

Ore consists of solid sulphide, of amphibolite ribboned with sulphide, 
of highly silicified rock with sulphides, and of all gradations between solid 
sulphide and amphibolite ribboned with sulphide and between solid sulphide 
and siliceous ·ore. The sulphides are chalcopyrite, pyrrhotite, pyrite, 
magnetite, arsenopyrite, and sphalerite. The gangue consists of amphi­
bolite, or sili<~ified argillite, or amphibolite and small amounts of actinolite, 
quartz, calcite, epidote, and biotite. Locally the ore exhibits structures 
present in the rocks ,and there are local remnants of argillite and green­
stone. These features show that the ore was formed by replacement. 
Locally chalcopyrite may be so 3ibundant that the coiJper content of the 
ore rises as high as 10 per cent. Locally pyrrrhotite is very plentiful, and 
some large sulphide bodies consist almost entirely of pyrite. On the 
whole, however, the ore-bodies are of fairly unHorm grade. The average 
ore contains 1· 5 per cent copper, about t ounce of silver a ton, and about 
10 cents in gold a ton. 

Actinolite very rarely occurs in the altered .argillites. A few sulphide 
veins of microscopic size were noted to be composed of actinolite and of 
pyrrhotite in which the pyrrhotite was moulded around and between 
actinolite crystals. Pyrrhotite, chalcopyrite, and pyrite occur in the wall­
rocks. A yellow zeolite was seen only in specimens from near the surface. 
In sections of mineralized amphibolite the sulphides appear to be later than 
the rock-forming minerals. In sections of siliceous argillite the sulphides 
are seen to be later than the silicification. 
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No. 1 ore-body was a large, lenticular mass of heavy sulphide ·extend­
ing 1,200 feet down the dip. Its greatest strike length on any one level 
was 1,500 feet and its greatest width Wlas 250 feet. The northern two­
thirds of the body has a north strike and the southern third a southwest 
strike. The upper part of the body was vertical, but lower down it 
dipped west at about 70 degrees and near the bottom the angle of dip 
was 50 degrees. Everywhere the attitude of the 'body conformed to the 
contact between the amphibolite and the sediments and very closely if not 
exactly to the strike and dip of ihe sediments. The upper part of the 
body was the best ore. Downwards the body ended in amphibolite into 
which it projected in the form of fairly blunt wedges of low-grade, pyritic 
ore. The body l'ay mainly in the outer part of a silicified zone about 300 
feet thick. Silicification of the walls is strong below the level of commercial 
ore. The bounding silicified sediments consist mainly of quartz but contain 
some sericite, chlorite, biotite, and sulphides. The amphibolite is also some­
what silicified and consists of quartz, sericite, actinolite, chlorite, epidote, 
biotite, and sulphides. No. 1 ore-body was made up of several closely 
spaced bodies separated by thin bands of silicified argillite or amphi-
bolite. p 

In order of abundance the ore minerals are pyrite, pyrrhotite, 
chalcopyrite, and magnetite. Pyrrhotite was most abundant in the upper 
part of the body. Along the amphibolite hanging-wall, curves or rolls in 
the shearing were the loci of small ore-shoots containing more than the 
ordinary amount of chalcopyrite. Along the foot-wall side the ore, due 
to the presence of many, narrow, discontinuous ribbons of argillite, was 
commonly somewhat leaner than elsewhere. 

Ore-bodies Nos. 2 and 3 lie within the amphibolite a short distance 
east of the amphibolite-argillite contact. They lie in a shear zone striking 
north and dipping steeply west. Both are steeply inclined. No. 3 out­
crops at the surface where its eastern boundary is a fault dipping at a high 
angle to the east. Underground No. 3 body because it is inclined to the 
west departs from the fault. It is up to 175 feet wide, 600 feet long, 
and extends to a depth of 900 feet. No. 2 ore-body lies east of the easterly 
dipping fault and extends down to the fault against which it ends. No. 2 
me-body is up to 175 feet wide and is about 600 feet long. It is the upper 
part of No. 3 ore-'body, cut off and downthrown by the fault. The move­
ment along the fa11lt has amounted to about 300 feet vertically and 200 
feet in a southerly direction. 

Wall-rock alteration in the case of Nos. 2 and 3 ore-bodies consists, 
almost entirely, of the development of chlorite and the amount of altera­
tion is very slight compared with that connected with ore-bodies lying 
along the contact. The ore of Nos. 2 and 3 bodies is characteristically a 
dark greenstone schist ribboned with sulphide bands and lenses lying 
parallel to the shearing. The ore minerals in order of abundance are 
pyrrhotite, chalcopyrite, pyrite, and magnetite. The ore averages 2 to 3 
per cent copper and is of higher grade than the ore of No. 1 body. 
Magnetite is more plentiful than in the ore-'bodies at the contact and makes 
up about 3 per cent of the ore. 
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No. 4 ore-body was discovered by diamond drilling. The body was 
100 feet thick and extended 500 feet down the dip. Its maximum length 
along the levels was 600 feet. It lay along the contact with a broad 
bulge :at the top and tapered to .a thin wedge at the bottom where it ended . 
in silicified amphibolite. The dip at the top is 10 to 60 degrees east under 
the argillite roof. The wall-rocks are strongly silicified and alteration of 
rock is as intense where the ore-body is narrow as where it is wide, as at 
the top. The ore-body con1'!isted of sulphide like No. 1 ore-body. Pyrite 
and pyrrhotite were about equally abundant and were much more plentiful 
than chalcopyrite. Shoots of pure pyrrhotite occurred on the upper side of 
the body at the greenstone-argillite contact. 

No. 5 ore-body was discovered by diamond drilling. It was 180 feet 
wide and extended 700 feet down the dip. Its maximum length along the 
mine levels was 500 feet. It lay along the contact between amphibolite 
and argillite and the main part was situated where the dip of the argillites 
changes. The upper part of the body dips east, the lower part dips west, 
and the intervening greater part is vertical. At its north end the ore­
body splits in two, the eastern part extending, parallel to the bedding, into 
slightly silicified argillite. Below, the body ent~rs amphibolite and by a 
decrease in the chalcopyrite content grades into ~ large pyritic body. The 
ore is much like that of No. 4 and No. 1 bodies, being heavy sulphide in 
which pyrrhotite is common in the upper part but in which pyrite and 
pyrrhotite are both plentiful. The amphiboldte and argillite of the wall­
rock are intensely silicified. 

No. 6 ore-body lies along the contact and in the southern part of the 
favourable structure. It has a maximum width of 70 feet, a depth down 
the dip of 300 feet, and a length along the levels of 500 feet. The body 
strikes northeast and is vertical, but at a depth of 1.50 feet turns somewhat 
and enters sheared amphibolite to the northwest. It ends downward 'at a 
fault dipping 45 degrees west. Silicification of the wall-rocks is strong 
where the body lies along the contact but is not present ·around the ore 
where it lies in amphibolite, the wall-rock alteration in those parts having 
resulted in the formation of chlorite. The ore is of the usual heavy sulphide 
contact type except in that part of the body lying in amphibolite where it 
consists of a greenstone ribboned with bands and lenses of sulphide. 

No. 7 ore-body is of the contact type and lies north of No. 4 body. It 
has not yet been mined, but appears to be much smaller than the others 
nearby. 

No. 8 ore.,body is of the contact type and lies just east of No. 6. It 
appears to ·be entirely composed of uncommercial ore. 

Homestake Group (Locality 195) 
References: Annual Report of the Minister of Mines, British Columbia, 1927, 1931, 

and 1932. 

The Homestake group of three mineral claims is west of Anyox and 
adjoins the holdings of the Granby Consolidated Mining, Smelting, and 
Power Company. The country Tock is argillite. Boulders of copper ore 
have been found on the property, but are reported to have a greenetone 
gangue and, therefore, did not come from the area covered by the Home-
stake group. · 
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M. J, Group (Locality 115) 

References: Annual Report of the Minister of Mines, British Columbia, 1926, 1928, 
and 1931. 

The M.J. Gr.oup of six mineral claims is !lit an elevation of 3,000 feet 
on the west side of Georgia river 3t mi'les from its mouth. The country 
rock on the propevty is di'Orite sheared locally and C'ontaining much epidote. 
The rock does not resemble the Coast Range batholith very closely and 
may be an older intrusive. The mineral showings are quartz veins up to 
3 feet wide and well mineralized with chalcopyrite, pyrrhotite, pyrite, and 
some pentlandite. The veins are well exposed in open-cuts and locally 
contain .as much as 10 per cent copper. 

Maple Bay Groups (Locality 203) 

References: Annual Report of the Minister of Mines, British Columbia, 1905, 1906, 
1911, 1918, 1921, 1923, 1924, and 1931; Geol. Surv., Canada, Sum. Rept. 1922, 
pt. A. 

Four groups, the Bluebelil, Comstock, Eagle, and Princess Alexander 
groups and the Star mineral claim are known as the Maple Bay groups. 
They are at Maple bay on Portland canal. In 1913 the Granby Consoli­
dated Mining, Smelting, and Power Company took options on a number of 
the groups and claims now included under Maple Bay groups and in 1916 
shipped a few thousand tons of ore. 

'r.he country rock is amphibolite, like that at Anyox, wilth bands of 
cherty aediments and of volcanic rocks and belongs to the same body as that 
occurring at Anyox. 

On the Bluebell claim a quartz vein up to 5 feet wide and containing 
cha:lcopyrite and some pyrite has been developed by open-cuts and a short 
drift adit. A crosscut adit 360 feet long failed to locate the vein at depth. 

On the Anaconda claim a narrow quartz vein striking north-northeast 
has been traced by open-cuts for several hundred feet. A few hundred feet 
east, at an elevation of 2,500 feet, a larger vein up to 10 feet wide, striking 
northeast and locally well mineralized with chalcopya'ite, has been traced by 
open-cuts for 700 feet. What appears to be a continuation of rt;his vein 
occurs about 1,000 feet farther northeast on the Princes.s May claim. On 
the Princess May claim the deposit consists of quartz banded with oountJry 
rock across a widrt;h of 30 feet. It has been traced for 800 feet and outcrops 
between the elevations of 2,700 and 3,300 feet. The quartz carries chalco­
pyrite but a.ppeal'S to be of lower grade than that on the Anaconda. Assays 
across 10 feet of vein matter on the Anaconda claim have yielded ·as high as 
2 per cent copper. 

A quartz vein at an elevation of 4,000 feet on the Princess Alice claim 
strikes east-northeast and is 1,500 feet northeast of the vein on the Princess 
·May claim. The vein has been traced for more than a thousand feet. It 
may be the northeasterly continuation of the Anaconda-PrinceBi3 May vein. 
It contains chaloopyrite. 
. A large quartz vein on the Thistle and Rose claims adjoining the 
Anaconda claim on the west is up to 25 feet wide. The vein strikes north 
and has been traced for 500 feet. Locally the quartz is well mineralized 
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with ohalcopyrite. In general the vein is very low grade, but assays across 
18 feet of a we~l-mineralized part have yielded more than 2 per cent copper. 

On the Eagle and May Queen claims lying north of the Princess May 
claim a large quartz vein, in part banded with country rock, strikes nmt.h­
east. The vein is up to 35 feet wide and has been traced for 3,000 feet 
between the elevations of 2,200 and 3,500 feet. It is locally well mineralized 
with chaloopyrite and pyrite and the outcrop -stands out as a rusty band. 
The vein was diamond drilled by the Granby Consolidated M~ning, Smelt­
ing, am.d Power Company and it has been stated that the drilling indicates 
the presence of 522,000 toll$ of probable ore assaying 1· 71 per cent copper 
and 590,000 additional tons of possible ore assaying 1·4 per cent copper. 
Local pockets, several feet across, were encountered in the drill holes, con­
taining up to 10 per cent copper. Values in gold and silver are very low. 

The Granby Consolidated Mining, Smelting, and Power Company 
drove a 700-foot adit on the Star claim which lies half a mile northwest of 
the Eagle claim. The deposit on the Star is a quartz vein several feet wide 
and locally well mineralized with cha-lcopyrite and pyrrhotite. The vein 
strikes north .and has been traced for 700 feet. The adit, driven at an eleva­
tion of 375 feet above sea-level, disclosed an ore shoot from which the com­
pany shipped 4,000 tons of copper ore. 

The vein matter on the Maple Bay groups is of a type not found else­
where in Portland Canal area. The white quartz veins contain bunches and 
gashes of clean cha-lcopyrite and pyrrhotite. In many places the sulphides 
appear to occur as a filling oocupying all available space left after the 
quartz has solidified. The veins are unusual in that in them pyrite, galena, 
and sphalerite are extremely rare. The origin or source of the vein matter 
is believed to be intrusive rocks represented on the sm.,face by amphibolite. 

Monday Group (Locality 112) 
Reference: Annual Report of the Minister of Mines, :Sritish Co1umbia, 1931. 

The Monday group is 6 miles up Bulldog creek.· Considerable surface. 
work has been done on mineral deposits containing pyrite, galena, and 
sphalerite. 

North Country Mining Company, Limited (Locality 105) 
References: Annual Report of the Minister of Mines, British Columbia, 1922, 1923, 

1924, 1926, 1927, 1928, 1929, and 1930. 

The holdings of the North Country Mining Company, Limited, are 
on the east side of Georgia river at its head. The trail to the property is 
up Bulldog creek. The principal holdings of the company consist of the 
Gloria group of claims. 

The country rock is diorite with sedimentary and tuff inclusions near 
its contact with a large body of the Coast Range batholith to the north­
west. The whole complex has been sheared locally and intruded by 
numerous diorite dykes. 

Several adits aggregating more than 1,200 feet in length have been 
driven under narrow quartz veins in shear zones. The veins are very 
sparsely mineralized •and have not been followed on the surface for any 
great distance. 
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Outsider Group (Locality 202) 

References: Annual Report oi the Minister of <Mines, British Columbia, 1906, 1918, 1919, 
1921, 1922, 1923, 1925, and 1926; Geol. Surv., Canada, Sum. :Rept. 1922, pt. A. 

The Outsider group adjoins and lies north of the Maple Bay groups 
at Maple bay, Portland canal. The property was bonded in 1905 to the 
Brown Alaska Smelting Company who in 1906 d'id eonsiderable develop­
ment work. The company produced a:bout 500,000 pounds of copper from 
the property in 1906 and 1907. The property was then acquired by Spokane 
interests who·developed the deposit to deeper levels. In 1922 the property 
was acquired on a royalty basis by the Granby Consolidated Mining, Smelt­
ing, and Power Company .and was mined until 1926, producing a total of 
96,000 tons of ore yielding 3,400,000 pounds of copper, 65 ounces of gold, 
and 4,600 ounces of silver. 

The country rock on the group consists of amphibolite holding bands of 
sediments and volcanic rocks. The mineral deposit is a chalcopyrite-·bearing 
quartz vein striking north-northeast and dipping steeply east. The vein is 
2 to 12 feet wide and: is splashed here and there with chalcopyrite as are 
the other veins in the vicinity of Maple bay. Though not as large as some 
of the veins on the Maple Bay groups this vein is more atrongly mineralized 
with chalcopyrite and also apparently carries higher values in gold. The 
ore contains chalcopyrite and pyrrhotite but practically no pyrite or other 
sulphide. The vein has been traced for 3,000 feet between elevations of 
900 and 2,000 feet above sea-level. On the foot-wall side a band of cherty 
argillite several feet thick is in contact with the vein for most of its known 
length and depth. Beyond the band of cherty argilLite is a band about 
50 feet thick of argillite. The hanging-wall of the vein is amphibolite. A 
dyke follows the northern half of the vein. 

The vein has been developed on seven levels. The lowest level, at an 
elevation of 800 feet, was run from a winze below the 900-foot level. Three 
other main levels are adits at elevations of 1,070, 1,160, and 1,295 feet 
respectively. The ore-body has a known vertical depth of 500 feet. The 
vein has been explored underground for a length of 2,000 feet. 

Pedro. Group (Locality ll4) 

R eferences: Annual !Report of the Minister oi Mines, British Columbia, 1928 and 1931. 

The Pedro group of claims is east of Georgia river 5 miles from its 
mouth. The country rocks are mainly volcanic rocks intruded by granitic 
dykes. A narrow quartz vein sparsely mineralized with galena has been 
followed by an adit for 150 feet. At another place a quartz vein up to 
4 feet wide is partly developed by two adits. This vein is sparsely mineral­
ized and has apparently been cut off by a northerly striking fault. Near 
these two adits another showing outcrops on the canyon wall on the east 
side of Georgia river. At this place mineralization is noticeable along the 
cliff for a distance of 40 feet, but the strike of the mineralized body is not 
known. The minerals present are chaleopyrite, pyrrhotite, arsenopyrite, 
and sphalerite. Narrow bands of massive sulphides occur locally in the 
outcrop. 
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Redwing Group (Locality 199) 
References: Annual Report of the Minister of Mines, British Columbia, 1932; Geol. 

Surv., Canada, Memoir 32. 

The Redwing group of claims is at an elevation of about 2,000 feet, 
on Glacier creek 2 miles from its mouth. · 

The country rock is amphibolite and is part of the same body in which 
the Hidden Creek mine occurs. Sediments outcrop a short distance east 
of the property and granitic rocks of the Coast Range batholith occur a 
short distance west. The showing is a strongly marked, rusty, mineralized 
shear zone in the amphibolite. It is exposed on a very steep mountain side 
and parts of it are almost inaccessible. The mineralized zone consists of 
quartz, chalcopyrite, pyrrhotite, pyrite, and other sulphides. Locally the 
zone is 30 feet wide. It splits into two branches a short distance above 
Glacier creek. The meagre development work done on the property does 
not indicate the size of the deposit but does expose a· good grade of copper 
ore. 

Saddle Claim (Locality 116) 
References: Annual Report of the Minister of Mines, ·British Columbia, 1926, 1927, _ 

1928, 1929, and •1930. 

The Saddle claim is at an elevation of 4,500 feet west of the head of 
Hastings arm. In 1927 it was taken over by the Silver Crest Mines, Limited, 
who in 1929 shipped 3 tons of ore yielding 84 ounces of silver, 84 pounds 
of copper, and 3,084 pounds of lead. 

The country rock is mainly volcanic and is an inclusion about 4 miles 
long, in the Coast Range batholith. 

Early development work on the property consisted of open-cuts and 
shallow shafts that traced a northerly striking quartz vein, up to 4 feet 
wide, for 300 feet. The main vein is joined by several, narrower veins. 
It is locally well mineralized with gaiena, sphalerite, and pyrite. In 1928 
an adit was driven along the vein for 90 feet and an aerial tram was built 
from the showings down to the head of Hastings arm. In 1929 and 1930 
the adit was advanced several hundred feet. The inner half of the adit 
has not been described, but the vein in the outer half is not as well miner­
alized as •at the su11fa·ce. The main showing on the vein is aJbout 400 1eet 
higher than the adit level. 

Swamp Point (Locality 201) 
References: Annual Report of the Minister of !Mines, !British Columbia, 1908 and 1916. 

At Swamp point near Maple bay, Portland canal, the Granby Con­
solidated Mining, Smelting, and Power Company has quarried limestone 
for flux. 

Vimy Ridge Group (Locality 118) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1922. 

The Vimy Ridge group of four mineral claims is on the north side of 
Kshwan river 6 miles east of the head of Hastings arm. At an elevation of 
about 2,000 feet a quartz vein up to 6 feet wide and lying in a brecciated 
zone has been traced for 100 feet. The vein is reported to be well mineral­
ized with pyrite, galena, sphalerite, and chalcopyrite. 
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BEAR-MARMOT RIVER DISTRICT 

A and T Group (Locality 55) 
References: Annual Report of the Minister of Mines, British 1Co1umlbia, 1928, 1929, 

and 1930. 

The A and T group of eighteen mineral claims is on the west side of 
Bear river south of Independence creek and lies on the southern edge of the 
belt of dykes crossing Bear and Salmon Rivers districts. The property was 
bonded in 1929 by the Consolidated Mining and Smelting Company who 
after doing 1,500 feet of diamond drilling relinquished the option. 

At an elevation of 2,400 feet a rusty shear zone 100 feet wide, in vol­
canic rocks, is sparsely mineralized with pyrite and chalcopyrite. At 2,500 
feet above sea-level another shear zone, interrupted by wide, granitic dykes, 
contains 8 feet of chalcopyrite ore assaying about 4 per cent copper. The 
length of this body is not known but is perhaps 100 feet or less. An ill­
defined shear zone about 3,000 feet above sea-level is sparsely mineralized 
with iron sulphides and chalcopyrite for a width of 70 feet. 

Aberdeen Group (Locality 96) 
References: !Annual Re~Port od' the Mjnister of Minee, British Columbia, '1923; Geol. 

Surv., Canada, Memoir 159. · 

The Aberdeen group of mineral claims adjoins and lies west of the 
Porter Idaho. The group is underlain by volcanic fragmental rocks and 
lava flows. They strike northeast and dip northwestward at moderate 
angles. Locally the rocks have been severely sheared and as a result bands 
of fissile schist strike northwest. One of these bands of schist, 100 feet 
wide, is stained yellow with iron rust. Open-cuts have been made and a 
short adit has been driven in the shear zone, but no primary sulphide is 
visible. 

Ajax Claim (Locality 88) 
Reference: Geol. Surv., Canada, Memoir 32. 

The Ajax mineral claim is on the south fork of Glacier creek at the 
contact between a body of augite porphyrite and sediments to the west. 
A zone of fissuring, striking east and dipping north, contains small lenses 
of zinc blende with some pyrite and galena. 

Albany Mining Company, Limited (Locality 88) 
References: Annual Report of the Minister of Mines, British Columbia, 19Z5, 1926, 

. and 1927; Geol. Surv., Canada, Memoir 159. 

The holdings of the Albany Mining Company, Limited, are on the 
south fork of Glacier creek. The camp and most of the workings are about 
1,700 feet a,bove sea-level. The country rock is argillite near the con-
tact of a large body of augite porphyrite. ' 

The first development work done on this property consisted of open­
cuts and a short adit on a 2-foot quartz-sulphide vein. Bunches of sulphide 
locally distributed in the vein assay 0·2 ounce of gold, 10 ounces silver a 
ton, and 10 to 20 per cent lead, but are not of commercial importance. 
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Development work in progress during the summer of 1927 consisted 
of a drift adit on a 6-foot quartz vein paralleling the south fork of Glacier 
creek and outcropping on the. east bank of the creek. The vein strikes north 
and dips west at 20 to 50 degrees. It consists of drusy quartz mineralized 
with pyrite, galena, and sphalerite. 

American Creek Mining Company, Limited (Locality 17) 

References: Annual Report of the Minister of Mines, British Columbia, 1910 and 
1930. 

The American Creek Mining Company, Limited, was referred to in 
the report of the Minister of Mines, British Columbia, for 1910, and again 
in the report for 1930. It is possible that the references pertain to differ­
ent companies. The claims of the earliest mentioned company lie on the 
west side of American creek north of the Mountain Boy group. The show­
ings have not been described. 

The holdings of the latest mentioned company consist of sixty claims 
on American creek and north of the Mountain Boy group. The rocks are 
mainly volcanic. Chalcopyrite-pyrite mineralization and quartz veins have 
been discovered. 

American Girl Group (Locality 19) 

References: Annual Report of the Minister of Mines, 1904, 1905, 1906, and 1909. 

The American Girl group of claims is on American creek 4 miles from 
its mouth. A banded quartz vein up to 14 feet wide strikes southwest and 
dips southeast in volcanic rock. The vein contains galena, sphalerite, 
stibnite, and copper minerals. Local high values in silver are reported. At 
an elevation of 2,200 feet there is an adit on the vein 100 feet long. 

America's Girl Group (Locality 59) 

References: Annual Report of the Minister <Jf Mines, British Columbia, 1925 and 1927. 

The America's Girl group of twelve mineral claims is south of Bitter 
creek at its junction with Bear river. The claims are on the contact be­
tween volcanic rocks and sediments with a belt of granitic dykes. At an 
elevation of 1,700 feet an adit 85 feet long has been driven to develop a 
quartz vein about 4 feet wide in volcanic rocks. The vein is sparsely min­
eralized with pyrite and chalcopyrite. Another narrower quartz vein 
roughly parallel and 200 feet lower contains similar mineralization. 

Anaconda Group (Locality 18) 

References: Annual Report of the Minister oi Mines, British Columbia, 1926 and 1928. 

The Anaconda group of five mineral claims is on the east side of Ameri­
can creek and 2 miles north of the Terminus group. At an elevation of 4,700 
feet a narrow band of argillite and limestone interbedded with rudely 
stratified volcanic rocks strikes north and dips 45 degrees east. The lime­
stone is locally mineralized with pyrite, sphalerite, and galena. 



106 

Atlas Gol~ Copper Mining Company, Limited (Locality 29) 
References: Annual Report of the Minister of Mines, British Columbia, 1928 and 1929. 

The Atlas Gold Copper Mining Company, Limited, holdings are west 
of the George Copper group on Upper Bear river. The company diamond­
drilled a copper-bearing deposit and by means of diamond drilling also 
searched for the western extension of one of the George Copper showings, 
but with discouraging results. 

Aztec Group (Locality 58) 
References: Annual Report of t·he Minister of Mines, British Columbia, 1920 and 1922. 

The Aztec group of four mineral claims is west of Bear river opposite 
Bitter creek. 

Two veins in volcanic rocks are exposed at several places on the hill­
side at elevations of 2,300 feet and higher. The "Iron vein" is up to 9 feet 
wide and consists of quartz containing pyrite and chalcopyrite. The 
" Copper vein " apparently strikes westward up Bear River ridge. It is 
a quartz vein mineralized with chalcopyrite and iron sulphides. Open-cuts 
between elevations of 2,600 and 3,800 feet exposed vein matter up to 6 
feet wide believed by the owners to be on the "Copper vein.'' It locally 
contains a foot or more of very high-grade chalcopyrite ore. 

Barite Gold Mines, Limited (Locality 23) 
References: Annual Report of the Minister of Mines, British Columbia, 1924 and 

1925. 

The holdings of the Barite Gold Mines, Limited, are on the north side 
of Bear river near its head and at an elevation of 5,000 .feet. Gash veins 
of barite are numerous in a zone 30 feet wide and several hundred feet 
long. Barite veins a foot wide occur elsewhere on the property. Another 
vein a foot wide is sparsely mineralized with galena. 

Bayview Mining Company, Limited (Locality 74) 
References: Annual Report of the Minister of Mines, British Columbia, 1919, 1920, 

1922, 1924, 1925, 1927, 1928, and 1929; Geol. Surv., Canada, Memoir 159. 

The holdings of the Bayview Mining Company, Limited, consist of 
the Bayview group of mineral claims and are on the eastern slope of mount 
Dolly 2!- miles north of Stewart. Most of the discoveries are near the 
edge of the Coast Range batholith, some within the batholith, some in 
adjacent argillite, and some in adjacent volcanic rocks. 

Three veins have been explored on the Bayview group. The work­
ings are about 4,000 feet above sea-level. The veins are parallel to each 
other and to the contact of the Coast Range batholith which here strikes 
west. One vein is at the edge of the batholith and the other two are within 
700 feet of the edge. The veins are 2 feet or less in width and consist of 
pyrite, galena, sphalerite, and tetrahedrite in a gangue of quartz. The 
development consists chiefly of open-cuts from some of which ore has been 
shipped. A total of 9 tons of ore shipped in 1925 assayed 170 ounces of 
silver a ton, 16 per cent lead, 21 per cent zinc, and a little more than a 
dollar in gold a ton. 
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Bear Pass Mining Syndicate (Locality 27) 
Reference: Annual Report of the Minister of Mines, British Columbia., .1928. 

The holdings of the Bear Pass Mining Syndicate are on the south side 
of Strohn creek east of the head of Bear river. A silicified zone in vol­
canic rocks is up to 25 feet wide and strikes north. The mineralization 
consists of pyrite, sphalerite, and galena. 

Bear River Canyon Mining Company, Limited (Locality 31) 
References: Annual Report of the Minister of Mines, British Columbia, 1909 and 

1910; Geol. Surv., Canada, Memoir 32. 

The Bear River Canyon Mining Company, Limited, in 1910 explored 
mineral showings on the Independence and other claims situated on the 
south side of Bear river 1-! miles above its junction with American creek. 
An adit 150 feet long following a northerly striking fissure zone in sedi­
mentary rocks encountered two galena-sphalerite lenses 8 inches wide and 
20 feet and 12 feet long. 

Bear River Mining Company 
References: Annual. Report of the Minister of Mines, British Columbia, 1908, 1910, 

and 1917; Geol. Surv., Canada, Memoir 32. 

The Bear River Mining and Development Company was formed in 
1908 to develop the London and New York claims which had been staked 
on a steep mountain on the south side of Upper Bear river because much 
chalcopyrite float was found at the base of the slope. The Bear River 
Mining Company in 1910 did development work on these claims. Large 
areas of rust-stained volcanic rock are sparsely mineralized with pyrite, 
pyrrhotite, and chalcopyrite. The company drove an adit lOO feet long. 

Ben Bolt Group (Locality 90) 
References: Annual Report of the Minister of Mines, British Columbia, 1910, 1911, 

1929, 1930, and 1931; Geol. Surv., Canada, Memoirs 32 and 159. 

The Ben Bolt group of mineral claims is at an elevation of 2,500 feet 
on the south fork of Glacier creek. The country rock is argillite of the 
lower part of the sediments of the Hazelton group. The sediments strike 
northwest and dip gently southwest near the edge of a body of augite por­
phyrite. Much development work was done on the property by the Pacific 
Coast Exploration Company from 1910 to 1912. The pro,Perty is now held 
by the Ben Bolt Mining Company. The Ben Bolt group 1s at the southern 
end of the exposed portion of the Portland Canal fissure zone which on 
this group is 100 feet wide, is traceable for 2,000 feet, and consists of silici­
:fied and crushed slates holding numerous small stringers and lenses of 
quartz. Assays from a mineralized shoot show 10 to 15 per cent lead, 3 
to 8 per cent zinc, and 5 ounces of silver a ton. . 

The approximate relative positions of five adits on the property are 
indicated in Figure 6. The mineralized zone dips southwestward at a low 
angle and contains much quartz in stringers and large bodies and is every­
where very sparsely mineralized with pyrite, galena, and sphalerite. Drifts 
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have been driven along the zone, probably on the best vein matter. A pre­
mineral dyke is exposed in the drifts of the four lower adits. In these 
adits the vein matter forms several ill-defined quartz veins 6 feet or so 
wide and occurs also in closely spaced quartz stringers. In the uppermost 
adit the thickness of solid quartz probably exceeds 30 feet. Mineraliza­
tion is very sparse, but the quartz bodies are large. 

2475' 
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Figure 6. Underground workings on Ben Bolt group. 

Big Casino Mining Company, Limited (Locality 34) 

References: Annual Report of the Minister of Mines, British Columbia, 1908 and 
1910; Geol. Surv., Canada, Memoir 32. 

The Big Casino Mining Company, Limited, in 1910 did some develop­
ment work on the Big Casino group of claims on the west side of Ameri­
can creek and north of the Red Cliff group. Two deposits, 15 and 35 feet 
wide respectively, were uncovered. They are fissure zones containing 
quartz and are sparingly mineralized with pyrite, chalcopyrite, and galena. 

Bi-Metallic Syndicate (Locality 106) 

References: Annual Report of the Minister of Mines, 1928, 1929, and 1930. 

The holdings of the Bi-Metallic Syndicate consist of the Stimulator 
group and other claims and are on the south side of Marmot river about 
3 miles from its mouth. 

Several quartz veins have been discovered occupying narrow shear 
zones in granodiorite. The Panhandle vein is up to 6 inches wide. The 
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Goldpan vein is about 18 inches wide. Specimens from both veins have 
assayed 0 · 3 ounce -of gold and 15 ounces of silver a ton. The McGee vein is 
1 to 4 feet wide, and contains sphalerite, pyrite, galena, .. nd chalcopyrite. 
An assay shows 11 ounces of silver a ton but less than 0 ·1 ounce in gold. 
The Stimulator vein is about 18 inches wide, but where sampled is of very 
low grade. 

Black Bear Claim (Locality 87) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1924. 

The Black Bear claim adjoins the Gypsy claim of the Portland Canal 
Mining Company's holding on Glacier creek. At an elevation of 1,500 
feet in argillite there is a quartz vein 10 feet wide containing pyrite, 
galena, sphalerite, and fragments of argillite. 

Black Bear Group (Locality 83) 

Reference: Geol. Surv., Canada, Memoir 32. 

The Black Bear group is on the west side of Bromley glacier 2-! miles 
from its lower end. The claims are at the contact between argillites and 
a belt of dykes. Several crushed zones up to 20 feet wide in the argillite 
are silici:fied and mineralized with pyrite. 

Black Hill :Miuing Company (Locality 91) 

References: Annual Report of the Minister of Mines, British Columbia, 1928 and 1929. 

The holdings of the Bla·ck Hill Mining Company are on the east side of 
the south f-ork of Glacier creek fUnd consist of the Black HiU group and other 
claims that are a relocation of the older Excelsior group. 

The ·country rock is a body of augite porphyrite holding inclusions of 
argillite and of volcanic rocks. The edges -of the porphyrite body show 
concordant relations in many places with the bedding of the intruded 
argillite. 

The mineral deposits consist of two series of veins. The veins of one 
series strike north, are about a <foot wide, oonsist of quartz, calcite, and 
barite, a:re well mineralized with sphalerite, galena, tetrahedrite, and 
jamesonite, and carry good silver values. The veins of the other series 
strike east, are about 8 inches 'wide, and consist of quartz sparsely mineral­
ized with sphalerite, galena, tetrahedrite, and chalcopyrite. 

Twenty tons of ore shipped in 1929 yielded 2,920 ounces of silver and 
6,460 pounds of lead. One t-on shipped in 1930 yielded 112 ounces of si1lver 
and 1,68 pounds of lead. 

Bornite Group (Locality 24) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1930. 

The Bornite group is north of upper Bear river and adj-oins the Red Top 
·and Barite groups. Chalcopyrite and galena mineralization is reported. 

88461>---8 
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Chicago Group (Locality 90) 

References: Annual Report of the Minister of Mines, British Columbia, 1911 ; Geol. 
Surv ., Canada, Memoir 32. 

The Chicago group of claims is north of the Ben Bolt and Jumbo claims 
and all three are along the same fissure zone. A quartz vein up to 20 feet 
wide in argillite was developed in 1911 by the Pacific Coast Exploration 
Company. 

Coast Silver Mines, Limited (Locality 97) 

References: Annual Report of the Minister of Mines, British Columbia, 1925 and 1928. 

The holdings of the Coast Silver Mines, Limited, consist of the Silver 
Hill group. The group is 2! miles from Stewart, lies east of Portland canal, 
and adjoins ·and lies south of the Silver Bell group. The claims are along 
the contact between the Coast Range batholith and volcanic rocks. Several 
quartz veins mineralized with pyrite, gaJena, sp'halerite, and chalcopyrite 
occur on the property. 

Columbia Group (Locality 86) 

References: Annual Report of the M~nister of Mines, British Columbia, 1906, 1907, 
1908, 1909, 1912, 1913, 1919, 1922, 1925, and 1926; Geol. Surv., Canada, Memoirs 
32 and 159. 

The Columbia group of mineral claims is on the middle fork of Glacier 
creek and adjoins and lies west of the L and L group. 

The country rock is augite porphyrite. The .chief mineral deposit is a 
vein 1 to 8 feet wide but in mDst places less than 3 Jeet wide. It lies in a 
sheared and shattered zone striking northeast across the middle fork of 
Glacier creek. The vein has been traced for 800 feet on the northeast side 
and for 600 feet on the southwest side of the creek. Four drift adits have 
been driven on the vein on the northeast side of the creek and one on the 
st>uthwest side. They are individually 45 to 90 feet long. Open-'Cuts exp:ose 
vein matter consi.sting of quartz, siderite, pyrite, galena, sphalerite, and 
tetrahedrite. The vein matter in some of the open-cuts is ore, but no ore­
shoots have been definitely outlined. The vein matter in the adits is not of 
commercial grade. The good ore found local,ly at the sua:-face is probably 
not due to secondary enrichment. Considerable development work was done 
on this proper.ty in 1928, but is reported to have failed to disc.lose 'Com­
mercial ore. 

In 1910, 4 tons of ore containing 0·08 ounce gold, and 375 ounces silver 
a ton, and 23 per cent lead, was shipped. In 1913 a shipment of 7 tons 
assayed $114 a ton in silver and lead. 

Cook and Dohson's Claim (Locality 90) 

Reference: Annual Report of the Minister of Mines, British Columbia., 1906. 

Cook and Dobson's mineral claim is at the head of the sollith fork of 
Glacier creek. Stringers of quartz making up a width of 8 feet are exposed 
in an open-cut. 
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Copper Cliff Mines, Limited (Locality 92) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1910. 

The holdings af Copper Cliff Mines, Limited, consist of three claims on 
the east side of Bear river 1 mile from its mouth. A vein up to 4 feet wide 
has been traced for 600 feet. Where exposed in an adit the vein is 2 feet 
wide Bind carries values in copper, silver, and gold. 

Copper King Group (Locality 82) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1918. 

The Copper King group of four claims is east of the Ruth and Francis 
group on upper Glacier creek. A vein is reported to be 10 feet wide. 

Dalhousie and Rock of Ages Groups (Locality 57) 
References: Annual Report of the Minister of Mines, British Columbia, 1925, 1926, 

1927, and 1928; Geol. Surv., Canada, Memoir 159. 

The 'holdings of the DS~lhousie Mining Company consist of the Dal~ 
housie and Rock of Ages groups situated on the west side of Bear river 
opposite Bear lake. Mineral deposits are exposed at 2,600 feet and Bit 4,000 
feet above sea~level. Development work so far has not been extensive but 
has been done in many places, and as a result sever.al mineral deposits, 
apparently distinct from one another, are known, but no one deposit has 
been clearly outlined. 

The ground is underlain by volcanic rocks of the Hazelwn group that. 
above timber~line strike northeast along the hillside and dip northwestward 
at moderate angles. Lower down the slope the attitude of the strata is 
unknown. A large ·open~cut at an elevation of 2,600 feet exposes volcanic 
rocks mineralized with pyrite and chalcopyrite over an area 25 feet in 
diameter. Similar mineralization has been found northwestwa!l'd in open~ 
cuts respectively 100 and 200 feet higher. The outlines of the mineralized 
area or areas have not been tr.aced and, therefore, the length and width of 
the body or bodies is in doubt. Assay values of $12 in gold, silver, and 
copper, in samples from the lowest open-cut, have been reported. 

Two vein~like deposits have been uncovered a short distance above 
the camp. One contains pyrite and chalcopyrite and is 6 feet wide. The 
other contains hematite, pyrite, and chalcopyrite and is perhaps 10 feet 
wide. Three rusty, bleached zones outcrop 1,400 feet above the camp. The 
zones are from 40 to lOO feet thick, are about 100 feet apart, and conform 
to the strike and dip <lf the rocks. The central zone contains considerable 
sphalerite and galena and is clearly a replacement deposit along a par­
ticular bed of rock. Several other veins and replacement deposits occur 
on the property. 

Docia Property (Locality 24) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Docia property adjoins and lies east of the Red Top group on 
Bear river. A galena vein up to 14 inches wide and containing a little 
pyrite and chalcopyrite is exposed in two open-cuts 50 feet apart. 

88465-Si 
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Dominion Group (Locality 98) 
References: Annul!!! Report of the Minister of Mines, British Columbia, 1927; Geol. 

Surv., Cana-da, Memoir 159. 

The Dominion group of mineral claims is close to the glacier on Kate 
Ryan creek, and opposite the Porter Idaho mine. The country rocks are 
tuffs and ' lava flows of the lower part of the Hazel ton group volcanic rocks. 
They strike northwest and dip northeast at moderate angles. Argillites 
outcrop in a broad belt west of the property. A crosscut adit at an eleva­
tion of 3,750 feet has been driven northeastward for 90 feet. Several open­
cuts on the precipitous slope above the adit disclose narrow quartz veins 
mineralized with pyrite, chalcopyrite, sphalerite, and galena. The veins 
seen are chiefly narrow stringers. Between 400 and 500 feet above the adit 
are three rusty zones striking northwest and dipping northeastward at 
moderate angles. They lie parallel to the strike and dip of the rocks and 
may be beds of tuff partly replaced by ore minerals. 

Dunwell Mines, Limited (Locality 78) 
References: Annual Re[>ort of the Minister o:f Mine·s, Bri'tish ColUllllbia, 1920, 1922, 

1923, 1924, 1925, 1926, 1927, 1928, and 1932; Geol. Surv., Canada, Memoir 159. 

The Dunwell mine is on the east side of Bear river north of Glacier 
creek between the Sunbean claim on the north and the George E. claim on 
the south. In 1926 a 100-ton mill was built and connected with the mine 
by an aerial tramway somewhat over a mile long. Milling began early in 
1927 but ceased later in the same year. The elevation of the lowest adit is 
1,250 feet and of the highest 1,750 feet. 

The country rock is argillite of the lower part of the Hazelton group. 
Several quartz-sulphide veins cross the property. One of them, the Dun­
well vein, is exposed on the surface and in the four adits, and is the only 
ore-bearing vein so far discovered in the mine. One of the other veins 
occupies a fault fissure and is known as the North-South vein. The Dun­
well vein joins the North-South vein and the two continue north as one. 
North of the junction the vein is known as the North-South vein. The 
Dunwell vein is 1 to 7 feet wide, and on No. 3 level, where it has been 
drifted on for the greatest distance it and the continuation known as the 
North-South vein have a combined known length of 800 feet. The Dun­
well vein has been followed down the dip for about 800 feet to a vertical 
depth of some 550 feet. The Dunwell vein has an average dip of 42 degrees 
and the North-South vein a dip of approximately 50 degrees. The Dunwell 
vein throughout most of its known length and depth lies on one or the other 
or on both sides of a dyke 6 inches to 2 feet wide, but the dyke is known 
to be present only below No. 1 level. 

The Dunwell vein consists of quartz mineralized with pyrite, galena, 
sphalerite, and tetrahedrite disseminated through the quartz and in some 
places making up 75 per cent of the vein. On the surface and in No. 1 adit 
the vein is 5 feet wide, locally contains 50 per cent sulphide, but is not of 
commercial grade. Only one ore-shoot is known. It has a maximum strike 
length of 100 feet, a dip length of about 500 feet, and averages probably 
more than 4 feet in thickness. The ore shoot does not extend higher than 
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No. 2 adit and very little if at all deeper than No. 4 adit. It lies mostly 
in the Dunwell vein but extends for 20 feet or less north of the junction 
with the North-South vein. The vein where it holds the ore shoot and above 
and below the ore shoot is wider than elsewhere. The North-South vein 
north of the ore shoot is less than 3 feet wide. The Dunwell vein south of 
the ore shoot is also less than 3 feet wide. 

The Dunwell vein lies in the Portland Canal fissure zone and like many 
of the veins and all of the known ore-bearing veins in the Portland Canal 
fissure zone is associated with a pre-mineral dyke that is present in all 
the underground workings below No. 2 adit where the vein is lean as well 
as where it is rich. The dyke probably guided or held the ore-forming 
solutions within certain channels, but probably had very little to do with 
the origin of the ore shoot. 

The Dunwell vein has been entered by four adits. The highest adit, 
No. 1 adit, is at an elevation of 1,750 feet. No. 4 adit is the lowest and its 
portal is 500 feet below and 1,300 feet southwest of that of No. 1 adit. A 
winze has been sunk on the vein for a short distance below No. 4 adit and 
diamond drill holes crosscut the vein 100 feet below the adit. 

The mill feed was the ore as mined and carried lead, zinc, silver, and 
gold. The chief mill products were: galena concentrates containing lead, 
silver, and gold; and sphalerite concentrates containing zinc, silver, and 
gold. Two hundred tons of run of mine ore shipped in 1926, prior to the 
erection of the mill, assayed 0 · 6 ounce gold, 24 ounces of silver, 19 per cent 
lead, and 16 per cent zinc. The grade of this shipment was better than the 
average of the ore mined. The production in 1927 was 27,067 tons of ore 
yielding 4,805 ounces gold, 102,200 ounces silver, 1,264,700 pounds lead, 
and 1,608,600 pounds zinc. Part of the holdings of the company was 
worked in 1932 by leasers who produced 27 tons yielding 23 ounces gold, 
2,495 ounces silver, 2,611 pounds lead, and 221 pounds copper. 

Emma Gordon Group (Locality 102) 
R eference: Annual Report of the Minister of Mines, British Columbia, 1914. 

The Emma Gordon group of claims is on the east shore of Portland 
canal a short distance south of Marmot river. Small stringers of sphal­
erite, pyrite, cha1copyrite, and ga-lena occur in diorite. A small shipment 
of ore assayed 0·08 ounce gold, 66·4 ounces silver, and 0·56 per cent 
copper. 

Emperor Mines, Limited (Locality 68) 
References: Annual Report of the Minister of Mines, British Columbia 1923 1924, 

1925, 19'26, and 1927; Geol. Surv., Canada, Memoir 159. ' ' 

The holdings of Emperor Mines, Limited, are situated between Glacier 
and Bitter creeks at an elevation of 3,000 feet. A gDod deal of snow was 
on the ground at the time the property was visited and some of the open­
cuts were not visible. 

Prior to 1925 the holdings were referred to as the North Line group. 
The country rock is argillite of the lower part of the Hazelton group 

s~riking north a~d ~ipping west at moderate angles. Numerous dykes and 
sills of quartz dwnte, gabhro, and lamprophyre occur intruding the argil­
lite. 
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Two quartz veins occur on the property. The veins are parallel, 290 
feet apart, strike north, and dip 50 degrees west. The more easterly vem 
is 6 to 30 feet wide and has been traced by open-cuts for 500 feet. The 
other vein is 6 feet wide, is not known on the surface, and only in one place 
underground. The veins consist chiefly of quartz and a little calcite and 
are sparsely mineralized with pyrite, galena, sphalerite, and jameso';lit~. 
The smaller vein is a single body, but the larger one in places where 1t 1s 
widest consists of closely spaced quartz veins separated by argillite. The 
quartz, like that in other veins in the vicinity east of the Portland Canal 
fissures zone, is habitually drusy. The ore minerals are disseminated 
through the vein, but not in sufficient quantity to constitute commercial 
ore. 

The underground development consists of three adits driven in an 
easterly direction to cut the large vein. The upper adit is a crosscut for 
125 feet where it enters the large vein. A drift follows the vein for 60 feet. 
A fault with strongly marked horizontal grooves is the east wall of the vein 
in this adit. The next adit 200 feet southeast and 10 feet lower than the 
upper adit is 30 feet long and is little more than a large open-cut on the 
large vein. The lowest adit 650 feet southwest of the upper adit and 180 
feet lower is 500 feet long · and reaches the smaller vein at 270 feet from 
the portal and the large one at the face. On this adit a fault with hori­
zontal grooves is the west wall of the smaller vein. This fault is west of, 
and parallel to, the one in the upper adit. 

Excelsior and Eagle Claims (Locality 91) 

References: Annual Report of the Minister of Mines, British Columbia, 1905 and 
1928; Geol. Surv., Canada, Memoir 32. 

The Excelsior and Eagle claims are south of the south fork of Glacier 
creek. There are two roughly parallel veins, up to 2 feet wide, in augite 
porphyrite on the Excelsior claim. They consist of quartz and siderite 
carrying pyrite, sphalerite, galena, tetrahedrite, and stibnite. At another 
place a northerly striking shear zone up to 6 feet wide contains high-grade 
'.'ein matter up to 1 foot wide. 

Excelsior Prospecting Syndicate (Locality 3) 

References: Annual Report of the Minister of Mines, British Columbia, 1929, 1930, 
1931, and 1932; Geol. Surv., Canada, Sum. Rept. 1931, pt. A. 

The holdin~s of the Excelsior Prospecting Syndicate consist of twenty­
four claims, mamly on the east side of American creek near ita head. 

The main deposit has been traced by widely spaced open-cuts and is 
apparently 1,500 feet or more long and up to 20 feet wide. It consists of 
argillaceous limestone streaked and impregnated with sulphides at the con­
tact with ~ large body of intrusive feldspar porphyry. The open-cuts 
when exammed were not deep enough to expose unoxidized material but 
pyrite, galena, and sphalerite could be seen in the oxidized material. 'Sev­
eral large oxidized outcrops occur on the property. The various mineral 
showings contain local high values in silver and also values in lead and 
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gold. The valley of upper American creek appears to have been very little 
eroded by the last Pleistocene glaciation and, therefore, oxidized matter 
may be more prevalent and may extend to greater depths than in most 
other parts of Portland Canal area. 

Fraser Group (Locality 100) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1921, 
1925, and 1926. 

The Fraser group of claims is on the east side of Kate Ryan creek 
3 miles above its junction with Marmot river. On this property an area of 
volcanic rocks 1,000 feet across is heavily impregnated with pyrite, pyrrho­
tite, and some arsenopyrite and chalcopyrite. There are also several quartz 
veins in the rusty area. · 

Galena Farm Group (Locality 33) 

References: Annual Report of tlhe Minister o:f 'Mines, British Columbia, 19H, 1925, 
1927, 1929, and 1930; Geol. Surv., Canada, 1Memoirs 32 and 159. 

The Galena Farm group is east of American creek near its mouth. A 
narrow, galena-bearing quartz vein has been traced several hundred feet 
in argillite on the Galena Farm claim. On the Keystone claim a silicified 
shear zone in volcanic rocks contains some galen-a. 

George Copper Group (Locality 28) 

References: Annual Report of the Minister of Mines, British Columbia, 1914, 1915, 
1917, 1918, 1919, 1920, 1922, 1925, 1926, 1927, 1928, and 1929; Geol. Surv., Can,­
ada, Memoirs 32 and 159; Econ. Geol., vol. 23, pp. 193-208. 

The George Copper group of mineral claims is on a precipitous 
mountain slope south of upper Bear river and about 20 miles by road and 
trail from Stewart. 

The first development work was done on the lowest mineral exposure 
and consisted of stripping and an adit. This deposit is of large dimensions, 
but the grade was not considered high enough to warrant extensive develop­
ment work. Attention was then directed to mineral showings higher on 
the mountain side. These were explored by open-cuts. Other mineral 
showings of merit have not been broken into and little is known of them 
except that their mineralization and size approximate that of the better 
known veins. The Consolidated Mining and Smelting Company of Canada 
in the autumn of 1927 began diamond drilling and in the next two years 
bored several long drill holes. Nothing has been done on the property · 
since 1929. · 

The country rocks at the George Copper mine are volcanics of the 
Hazelton group and probably are in the upper half of this group in Bear 
River district. They are chiefly massive andesite flows mainly green or grey 
but in some places exhibiting purple or red hues, and are approximately 
flat-lying. Dykes are not uncommon. At the lowest mineral showing a 
'band of argillites is inter.oalated with the volcanic members. The band is 
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about 60 feet thick and in this place contains disseminated pyrite and chal­
copy:rite. 

The upper mineral zones (See Figure 7) are veins perhaps formed 
largely by replacement. They dip steeply southward into the hillside and 
along their easterly strike their outcrops lie at elevations that rise from 
4,325 feet to 4,825 feet above sea-level in a horizontal distance of 800 feet. 
The veins are known as the Blue vein, Green vein, and White vein. To­
wards the east the Blue vein divides and one of the branches is named the 
Jasper vein. The Blue and Jasper veins have been proved to have a 
combined length of at least 700 feet and a width that locally is 10 feet but 
perhaps .averages no more than 5 feet. The Green vein may be an eastward 
continuation of the Jasper vein. It is known to be at least 200 feet long, 
is for the most part narrower than the Blue or Jasper veins·, but in a 
brecciated and br.anching part is 20 feet wide. The Whit e vein is exposed 
only in a few places and is not certainly known to be a single lode. It may 
be 500 feet or more long; in .one place it is more than 10 feet wide, but the 
average width is much less. 

The veins have numerous branches which appear to die out or pinch 
to stringers within a hundred feet of the main veins. The Jasper vein and 
its apparent continuation, the western part of the Green vein, consist of 

. irregular, branching veins and stringers in brecciated rock. This condition 
may have been due to a local difference in the intensity <Jf fracturing or in 
the type of rock traversed by the main fracture zone. The chief vein 
minerals are chalcopyrite, pyrite, hematite, magnetite, arsenopyrite, quartz, 
jasper, and barite. Hematite, magnetite, and arsenopyrite are uncommon 
except locally. Quartz is more plentiful than jasper or barite, but country 
rock makes up most of the gangue matter. Judging from surface exposures 
arsenopyrite is more abundant in the Blue vein than in the others, but 
except for this feature all the veins are much alike. Metallic minerals make 
up 20 to 50 per cent of the vein matter. Chalcopyrite is in most places as 
plentiful as pyrite. Some channel samples across the veins average 10 per 
cent copper and others show less than 1 per cent copper. Gold values vary 
from a trace to 0 · 25 ounce a ton, the gold content appearing to depend on 
the quantity of arsenopyrite. 

George E Claim (Locality 77) 

References: Annual Report of the Minister of Mines, British Columbia, 1907, 1908, 
1909, 1910; Geol. Surv., Canada, Memoirs 32 and 159. 

The George E claim lies between the property of the Dunwell Mining 
Company, Limited, on the north, and the Gl·acier Creek Mining Company's 
claims on the south. The country rock is argillite of the lower part of the 
Hazelton group. 

Most of the development work was done many years ago and consists 
chiefly of underground work on several parallel quartz veins. The veins 
strike north and dip westward at moderate angles. An adit driven south­
eastward crosscuts three veins known as the First, Central, and Green 
veins at respectively 40, 140, and 300 feet from the portal. Drifts have 
been driven on each of the three veins. The First vein is 2 to 3 feet wide 
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and contains a little pyrite, galena, and sphalerite in a quartz gangue. The 
Central vein is 3 to 6 feet wide and consists of quartz with sparse sulphide­
mineralization. The Green vein is 10 to 30 feet wide and consists of quartz 
and calcite with practically no sulphide. The Green vein contains small 
bunches, 1 to 2 inches across, of green chlorite. West of the three veins 
is a northerly striking fault and a short distance west of this is a fourth 
vein that has been followed by a drift adit for 480 feet. Near the portal 
of the adit a wjnze 50 feep deep has been sunk on the vein. This vein is 
2 to 3 feet wide and consists of quartz and some pyrite, galena, and 
sphalerite. It branches near the f.ace of the adit into two veins. It is in 
contact with a narrow grey dyke for most of its length in the adit. Another 
adit, about 300 feet north of the 480-foot adit, is 60 feet long and exposes 
a 2-foot barren quartz vein. 

George Enterprise Mining Company, Limited (Locality 25) 

References: Annual Report of the Minister of Mines, British Columbia, 1927, 1928, 
1929, 1930, ·and W31. 

The mineral showings on the Enterprise group of mineral claims are 
above an elevation of 3,000 feet on the north side of upper Bear river a 
mile or so east of the Red Top group. A vein of chalcopyrite 2 feet wide 
was discovered many years ago, and the early development work, consist­
ing of an adit 100 feet long, was on this vein. More recent development 
consisting of open-cuts has been done at a different place on a mineral 
zone exposed at the base of a cliff. 

The country rock in the vicinity of the mineral deposits consists of 
volcanic fragmentals and lava flows dipping gently northeastward. A small 
body of granodiorite, probably ·a stock, outcrops in the valley below the 
Enterprise group. The granodiorite contains disseminated pyrite and 
chalcopyrite and may tbe the source of some of the eopper deposits in its 
vicinity. 

The vein on which the early development was done has not since been 
further explored and .apparently has not been traced on the surface for 
more than lOO feet. In the adit it is narrower than 2 feet and is below 
commercial grade. 

The mineral zone exposed by the recent work has been traced 
imperfectly for 1,000 feet. It consists of light-coloured, probably bleached, 
volcanic rock with disseminated pyrite, chalcopyrite, galena, and sphalerite. 
The strike of the zone is roughly northwest. The dip is not known with 
certainty, but is probably northeastward at a low angle. The thickness 
of the zone is unknown. No ore has yet been uncovered. High-grade, 
silver-bearing float is rather plentiful in the talus below and probably has 
come from the mineral zone or from some undiscovered mineral body 
higher on the mountain. 
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Glacier Creek Mining Company, Limited (Locality 76) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1910, 1924, 
and 1925; Geol. Surv., Canada, Memoirs 32 and 159. 

The holdings of the Glacier Creek Mining Company, Limited, lie 
between.the George E claim on the north and the Little Wonder claim on 
the south. The ground is traversed by the Portland Canal fissure zone. 
The country rock consists of argillite of the lower part of the Hazelton 
group, striking north and dipping west at moderate angles. A crosscut 
adit, 625 feet long, crosscuts four parallel quartz veins that strike north, 
and dip 45 to 70 degrees west. The first vein cut by the adit is 1 to 2 
feet wide, the second is 3 feet wide, and the fouriJh is 4 to 20 feet wide. 
The third vein is 2 feet wide and is perhaps a branch of the fourth. 

Glacier Girl Group (Locality 99) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1928 and 1929. 

The Glacier Girl group of eight ·Claims is on the east end of the 'ridge 
between the two glaciers of Marmot river. A large, rusty area contains 
pyrrhotite and silver values. Two fracture zones up to 5 feet wide have 
been developed by open-cuts and carry locally 20 ounces of silver a ton. 

Gold Bar No. l Claim (Locality 59) 

Reference: Geol. Surv., Canada, Memoir 32. 

The Gold Bar No. 1 claim is south of Bitter creek .a mile above its 
mouth. The claim is at the southern boundary of the belt of dykes. A 
quartz vein up to 10 feet wide is reported to carry gold. 

Goldie Group (Locality 67) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1925 and 19Z6. 

The Goldie group of claims is above the Emperor group between 
Glacier and Bitter creeks. Narrow, galena-bearing quartz veins cut 
argillites and dykes. One small shoot of galena was mined. The total 
of eighteen sacks of ore ran 80 per cent lead, and contained 85 ounces of 
silver a ton. 

Gold Ore Mining Company, Limited (Locality 92) 

Reference: Annual Report <Jf the Minister of Mines, British Columbia, 1925. 

The Gold Ore Mining Company, Limited, was organized in 1925 to 
develop the Eagle group of claims which adjoin the Silverado on the 
north and lie east of the mouth of Bear river. Two quartz veins in 
volcanic rocks are up to 9 feet wide and are sparingly mineralized with 
pyrrhotite and galena. 
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Grey Copper Group (Locality 29) 
Reference: Annual Report of the Minister of Mines, British Co-lumbia, 1917. 

The Grey Copper group of claims is on the south side of upper Bear 
river about 5 miles above its junction with American creek. A brecciated 
zone, 6 feet wide, in argillite, is cemented with calcite and contains a 6-inch 
streak of tetrahedrite. Several tons of ore extracted from this paystreak 
assayed 375 ounces of silver a ton. 

Hallie Claim (Locality 88) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1009. 

The Hallie mineral claim is on the south fork of Glacier creek near 
the forks. A brecciated zone up to 8 feet wide in argillite is mineralized 
with quartz .and pyrite. 

Harner Group (Locality lll) 
References: Annual Report of tbe Minister of Mines, British Columbia, 1926 and 1928; 

Geol. Surv., Canada, Memoir 159. 

The Harner group is at an elevation of 4,500 to 5,000 feet in Magee 
pass, Marmot river, 1 mile east of the Washington group. The country 
rock is argillite and overlying volcanic rocks of the Hazelton group 
intruded by a stock of augite porphyrite. Coast Range intrusives out­
crop half a mile west of the property. 

Two veins are exposed by open-cuts for lengths of 500 feet each. The 
difference of elevation between the lowest and highest outcrops of each vein 
is 150 feet. The upper vein strikes north-northwest and dips 40 to 70 
degrees east, and the lower vein strikes west-northwest and dips 40 to 70 
degrees north.. The upper vein is 2 to 9 feet wide. As the exposures are 
oxidized, some rust may have spread laterally beyond the vein boundaries, 
making the vein appear wider than it actually is. The lower vein is 1,000 
feet south of the upper vein and is similar in size and appearance. A short 
adit driven to the upper vein exposes only a few, rusty, quartz stringers 
instead of a good-sized vein as was to be expected from surface exposures. 
The veins consist of quartz mineralized with pyrite, galena, and sphalerite. 
Good values in silver and gold have been obtained from the outcrops. 

Heywood Mining and Development Company 
References: Annual·Report of the M~nister o[ Mines, British Columbia, 1928 and 1929. 

The Heywood Mining and Development Company was organized in 
1928 to develop fourteen cl•aims on the east side of American creek north 
of Basin creek. It is stated that silver-lead float was found on the north 
side of Basin creek. 

High Grade Group (Locality Ill) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1927. 

The High Grade group of mineral claims adjoins the Harner group 
in Magee pass, Marmot river, and is held by the Marmot River Gold 
Mines, Limited. There are three veins on the group, two of which are 
continuations of veins on the Harner group. 
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Hill 60 Group (Locality 65) 

References: .Annual Report of too Minister of Mines, British Columbia, 11910; Geol. 
· Surv., Oanada, Memoir 159. 

The Hill 60 group is at an elevation of 1,200 feet on the north side 
of Bitter creek about 3 miles above its mouth. The development work 
consists of open-cuts and an adit 300 feet long, and was mostly done before 
1910. About 150 feet of the .adit is a drift along the mineral deposit. 

The country rock is black argillite and grey, sandy quartzite of the 
lower part of the Hazelton group. A vein strikes northeast and dips north­
westward crosscutting the country ·rock at a small angle. It has been traced 
on the surface for 250 feet; it disa.ppears under drift at the southeastern 
end, and apparently is cut off by a fault at the northeastern end. The 
vein consists chiefly of quartz and brecciated argillite and is about 2 feet 
wide on the average, but in one place underground it divides into parallel 
quartz gashes and attains a total width of 9 feet. The vein is practioally 
barren of sulphides except for small shoots of chalcopyrite. The best body 
of ore seen on the property is a lens of practically pure chalcopyrite 25 
feet long and 8 inches wide at the widest part. 

Independence Gold Mining Company (Locality 35) 

References: !Annual Report of the Mi.nister o>f Mines, British Columbia, 1919, i920, 
1921, 1923, 1924, 1925, 1928, and 1929; Geol. Surv., Canada, Memoir 159. 

The holdings of the Independence Gold Mining Company are on 
Fitzgerald creek. The minerel deposits are situated along a zone of 
closely spatced quartz diorite dykes that invade volcanic rocks of the 
Hazelton group and strike southeast across Bear River ridge and valley. 
Several open-cuts and two long adits, one at an elevation of 2,950 feet 
and the other at 2,760 feet, have been opened on a vein that parallels the 
-zone of dykes. The vein is at least 700 feet long and varies in width 
between 2 and 25 feet, ex;panding and contrlltcting greatly within ehort 
distances. Several parallel veins, 2 to 6 feet wide, outcrop a few hundred 
feet north of the large vein. The narrower veins lie mostly along contacts 
between dykes and voloanic rocks. The veins contain sparsely dissemin­
ated galena, sphalerite, .and pyrite in a gangue of quartz, barite, jasper, 
and calcite. The chief value is in gold and silver. . 
· Above the portal of the upper adit the large vein has been traced 
for several hundred feet. Where exposed in No. 1 open-cut, 320 feet above 
and 450 feet northwest of the portal of the adit, it strikes northwest. It 
does not continue uphill on this line of strike because it is again exposed 
100 feet to the north and 45 feet higher in No. 2 open-cut. In this open­
cut it has the same northwest strike and from the open-cut it can be fol­
lowed up hill for several hundred feet along this line of strike. The veins 
exposed in the two open-cuts appear to be identical and are believed to 
be parts of one vein offset by a fault passing between the two open-cuts. 

The upper adit follows quartz stringers for 71/') feet. It encounters a 
wider part of the vein at 85 feet from the portal and follows this for 100 
feet. At 275 feet from the portal it enters another large vein expansion 
which it follows to the face a distance of 210 feet. The vein matter in 
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Figure 8. Main underground workings on property of Independence Gold Mining 
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the wider parts of the vein is of much better grade than that in the narrow 
parts and the highest grade vein matter is displayed in the face of the 
adit. A long crosscut running northeastward from a point 2715 feet from 
the portal of the adit did not reveal any parallel veins. The face of the 
adit is 320 feet below the vein at the surface. As some of the dykes in 
the zone of dykes are younger than the vein they probably interrupt it 
locally. 

The lower adit has not been seen by the writer. It is reported that 
a mineralized zone up to 12 feet wide and containing low values in silver 
and zinc is exposed in this adit. 

Initial Group (Locality 34) 
Reference: Geol. Surv., Canada, Memoir 32. 

The Initial group of mineral claims is west of the junction of Bear 
river and American creek and adjoins and lies south of the Big Casino 
group. Two mineralized zones 12 feet and 25 feet wide, respectively, con­
tain pyrite, chalcopyrite, and galena. 

International Portland Mining Company (Locality 58) 
References: Annual Report otf the Minister of Mines, British Colum!bia, 1910; Geol. 

Surv., Canada, Memoir 32. 

The holdings of the International Portland Mining Company are 
west of Bear river, opposite the mouth of Bitter creek. On the Mammoth 
claim a fissured zone 18 feet wide cuts a band of argillites associated with 
volcanic rocks. Parts of the zone are mineralized with pyrite, galena, and 
sphalerite. Farther north on the Dundee claim the same band of argillites 
is seamed with quartz for a width of 10 feet. Sparse mineralization con­
sists of pyrrhotite, galena, sphalerite, and pyrite. On the Ben Lomond 
claim, higher on the mountainside, volcanic rocks contain pyrite and chal­
copyrite in rusty areas and bands. 

Jutland Group (Locality 62) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1919. 

The Jutland group of two mineral claims is on the north fork of Bitter 
creek and near its head. In one place, at an elevation of 3,200 feet, a 
quartz vein 18 inches wide contains a streak of galena and tetrahedrite 
with high silver values. Another narrow quartz vein 300 feet higher con­
tains the same minerals and also high values in silver. 

Kansas Group (Locality 20) 
'References: Annual Report of the Minister of Mines, British Columibia, 1910 and 1914; 

.Geol. Surv., Canada, Memoir 32. . 

The Kansas group is east of American creek about 3 miles from its 
mouth. A fractured zone up to 6 feet wide in an argillaceous band in vol­
canic rocks is sparsely mineralized with galena but holds a band of galena 
and tetrahedrite up to 8 inches wide containing high silver values. 
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L and L Group (Locality 85) 
References: Annua'l Report of the Minister of Mines, British Columlbia, 1919, 1002, 

1923, 1924, 1925, 1926, 1927, and 1928; Geol. Surv., Canada, Memoir 159. 

The L and L group of mineral claims is on the south side of the glacier 
on the north fork of Glacier creek. The camp and workings are at an 
elevation of 3,400 feet. The country rock is augite porphyrite. The con­
tact of the augite porphyrite with sediments of the lower part of the 
Hazelton group is on the opposite side of the glacier and appears to dip 
gently northward. 

Development work has been concentrated on a northwesterly striking 
vein that dips 70 degrees southwestward. The vein is 3 feet wide and con­
sists of quartz with pyrite, chalcopyrite, arsenopyrite, pyrrhotite, sphaler­
ite, galena, tetrahedrite, and an unidentified lead sulphantimonide. The 
most plentiful sulphides are pyrite, galena, sphalerite, and tetrahedrite. 
One shoot of ore has been discovered in the vein. It is 1 to 2 feet wide, 
120 feet long, and extends from the surface to a depth of at least 120 feet. 

Three drift adits have been run in southeasterly directions. The upper­
most or No. 2 adit follows the ore-shoot for 120 feet to where, though the 
vein continued, the ore-shoot ended. Believing that the ore deposit at 
this point had been offset by a fault those responsible for the development 
work drove crosscuts to both sides. Eventually the drift was continued 
along the southeasterly course and some ore, which may be the northern 
end of a second ore-shoot, was found at the face of the drift. No. 1 adit 
is 100 feet northwest and 60 feet below the upper adit. This adit for most 
of its length follows the vein. The ore-shoot is only 60 feet long on this 
level. Stopes extend from No. 1 adit to the surface. The lowest or No. 3 
adit is 32{) feet northwest and 160 feet below the upper adit. It follows 
the vein but the ore-shoot is not present. 

Evidence furnished by polished specimens of the ore suggests two 
periods of mineralization. The first resulted in a vein of quartz with 
pyrite, chalcopyrite, and arsenopyrite, and some galena and sphalerite. 
The minerals of the second period of mineralization are chiefly galena and 
tetrahedrite deposited in fractures in the earlier, lean, vein matter. The 
ore-shoot consists chiefly of minerals formed during the second period of 
mineralization. Specimens of vein matter from the lowest adit show nar­
row stringers of galena and tetrahedrite traversing the earlier vein matter, 
and suggest that commercial ore extends downward nearly to this adit. 
Ore specimens from near the surface contain an unidentified lead sul­
phantimonide. It occurs in narrow veinlets and is distinctly later than any 
other mineral in the vein. · 

Shipments of ore were made from the property in 1924 and 1928. A 
total of 59 tons of ore was shipped, yielding 0·1 ounce gold and 160 ounces 
silver a ton, and 13 per cent lead. 
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L L and H Group (Locality 64) 

References: Annual Report of the Minister m Mines, British Columlbia, 1910, 1911, 
1920, 1928, 1929, 1931, and 1932; Geol. Surv., Canada, Memoir 32. 

· The L L and H group of claims is on the east side of the lower end of 
Bitter Creek glacier. The country rock consists of argillite intruded by 
augite porphyrite. There are three fissure zones striking southeast and 
dipping northeast. The middle zone is 1,000 feet or more long and up to 
12 feet wide. One of the other zones is about 12 feet wide. All are miner­
alized with quartz, arsenopyrite, galena, pyrite, chalcopyrite, and sphalerite. 
Development work consists of surface work and crosscut adits. Assays run­
ning several ounces of silver and up to half an ounce in gold have been 
obtained. 

Lakeview Mines, Limited (Locality 79) 

References: Annual Report ai the Minister of Mines, British Columbia, 1906, 1909, 1913, 
1914, 1918, 1919, 1920, ·J.002, 1004, 1925, and 1928; Geol. Surv., Canada, Memoirs 
32 and 159. 

The holdings of Lakeview Mines, Limited, are at an elevation of 2,000 
feet between Glacier and Bitter creeks. The property adjoins !tnd lies east 
of the Dunwell. The country rock consists of cherty quartzite and argillite 
of the lower part of the Hazelton group intruded by numerous dykes of 
quartz diorite, granodiorite, and gabbro. The sediments strike north and 
dip west. 

The mineral deposit is a quartz-sulphide vein 1 to 4 feet wide that has 
been traced by surface and underground workings for 800 feet. The vein 
strikes northwest and dips 60 to 80 degrees southwest. It consists of pyrite, 
galena, sphalerite, and tetrahedrite in a gangue of drusy qu~rtz, and contains 
small shoots of high-grade silver ore. 

A shaft has been sunk on an ore-shoot 3 to 4 feet wide. The portal of 
the uppermost of three adits is 500 feet southeast of the shaft. The adit is 
60 feet long and! {)xposes in the vein another ore shoot about 3 feet wide. The 
portal of the next lower adit is 100 feet below and 275 feet south of the 
upper. It. is a crosscut for 250 feet, beyond which it follows the vein 300 
feet north'westward. This dri.ft is direclly below the ore shoot exposed in 
the upper adit. The vein in the drift is 6 inches to 3 feet wide and is 
locally ore-bearing, but the proportion of sulphide in the vein appears lower 
than in the vein in the upper adit. The lowest adit begins as a crosscut 
800 feet southwest of and 250 feet below the shaft. It enters the vein 750 
feet from the portal, and follows it as a drift for 175 feet. The adit enters 
the vein directly at a point lying down the dip from the ore shoot exposed 
at the shaft. The vein at this level consists of drusy quartz very sparsely 
mineralized with sulphide. 

A total of five tons of ore shipped in 1913 and 1914 averaged about 0·4 
ounce gold and 400 ounces silver a ton. · 
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Figure 10. Plan of underground workings on property of Lakeview Mines, Limited. 

Little Wonder Claim (Locality 76) 
'References: Annuai Jl.epor't .of the Minister of Mines, British Columbia, 1900 and ·1910; 

Geol. Surv., !Canada, Memoirs 32 Slnd 159. 

The Little Wonder claim is in the Portland Canal fissure zone and 
adjoins and lies south of the holdings of the Glacier Creek Mining Com­
pany on the south. Most of the development work on this claim was done 
many years ago. A main adit begins as a crosscut and thereafter follows 
a vein for 500 feet. The vein strikes north and dips 70 degrees west. A 
raise 65 feet long connects with an upper drift adit 120 feet long and this 
is connected to the surface by a shaft. The vein is 1 to 5 feet wide and 
locally is well mineralized with pyrite accompanied by some galena and 
sphalerite. Another drift adit has been driven on the vein 100 feet lower. 

88465-9§ 
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Little Wonder Group (Locality 60) 

References: Annual Report of the Minister of Mines, British Columbia, 1926, 1928, 
and 1931. 

The Little Wonder group of eighteen claims is on the east side of Bear 
river and adjoins and lies north of the Ore Mountain group. The claims 
are traversed by the contact between volcanic and sedimentary rocks of 
the Hazelton group near the northern border of a belt of dykes. 

The mineral deposits are fracture zones mineralized with quartz, 
galena, sphalerite, pyrite, chalcopyrite, and tetrahedrite. One body has 
been traced for several hundred feet and is up to 6! feet wide. Three other 
bodies, one of which is 6 to 12 feet wide, have been traced for short dis­
tances. 

Lucky Date Group (Locality 62) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1928, 1930, 

and 1931. 

The Lucky Date group of claims is at the ihead of the north fork of 
Bitter creek. The main vein has been traced for several hundred feet, is 
up to 3 feet wide, and consists of pyrite and tetrahedrite in quartz gangue. 
Another quartz vein is up to 2!- feet wide and .contains galena, sphalerite, 
and pyrite. 

Lucky Jim Group (Locality 19) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Lucky Jim group of claims is on the west side of American creek 
and adjoins the Mountain Boy group. A quartz-jasper-barite vein about 
7 feet wide contains g~lena, cha1copyrite, bornite, and tetrahedrite. A 
silicified zone ·about 13 feet wide contains c:halcopyrite and bornite. 

M. C. Group (Locality 54) 
Rllferences: Annual Report of the Minister of Mines, British Columbia., 1921, 1002, 

and 1923. · 

The M.C. group of claims is on Bear River ridge opposite the mouth of 
Bitter creek. A shear zone in volcanic rocks crosses the crest of the ridge 
and is mineralized with pyrite, -chalcocite, and other sulphides. A quartz 
vein containing cha1cocite is exposed about 200 yards south. 

Marmot Consolidated Mines, Limited 
References: Annual Report of the Minister of Mines, British Columibia., 1921, .1922, 

1924, 1925, 1926, and 1928. . . 

Marmot Consolidated Mines, Limited, controls the Wire Gold, Craw­
ford, Dwyer, and Patricia groups lying in the vi<;inity of tJhe forks of Mar­
mot river. The Wire Gold group is north of Ma:rnnot river below the forks 
and on it a quartz-pyrite vein in granite has been fol,lowed for 50 f.eet by 
an .adit. The Crawford, Patricia, and Dwyer groups are between the north 
and south forks of Marmot river. On the Crawford group there are several 
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mineralized and silicified shear zones. A small quartz vein on the Patricia 
group has been followed by an adit for 100 feet. For a lengtlh of 30 feet 
the vein is up to 6 inches wide and is well mineralized with galena, spha.ler­
ite, and pyrite. There are also several other quartz veins on this group. 
On the Dwyer group, which adjoins the Patricia, there are several, large, 
rusty outcrops in argillites and volcanic rocks. 

Marmot Engineer Syndicate (Locality 109) 

References: Annual Report of the Minister of Mines, British Columbia, 1921, 1927, 
1928, 1930, and 1931. 

The Marmot Engineer Syndicate was organized in 1928 to develop the 
Engineer group of <Jlaims on the south fork of Marmot river and on which 
they drove an adit 230 feet long. A quartz vein, up to 8 feet wide, carries 
pyrite and a little chalcopyrite. Several narrow quartz veins in argillite 
carry galena, sphalerite, and pyrite. 

Marmot Metals Mining Company, Limited (Locality 108) 

References: Annual Report of the Minister of Mines, British Columbia, 1913, 1919, 
1922, 1925, 1926, 1927, and 1928; Geol. Surv., Canada, Memoir 159. 

The holdings 'Of Marmot Metals Mining Company, Limited, are on the 
north side of the south fork of Marmot river about 4 miles a:bove the forks. 
The country rock is cherty, argillaceous quartzite and a thick bed of lime­
stone overlain by volcanic rocks and intruded by the Coast Range batholirth 
and associated dykes and sills of granodiorite. 

On the Montana claim, a vein striking northeast and dipping northwest 
has been traced on the surfa{Je for 300 feet. The vein is less than 1 foot 
wide, consists of quartz mineralized with pyrite, sphalerite, galena, and 
tetrahedrite and •contains high-grade silver ore. It has been developed by 
short drifts and a shallow winze driven from a crosscut adit. A total of 21 
tons of ore averaging $200 in gold, silver, and lead was shipped from the 
winze and drifts in 1913 and 1915. A few hundred feet northeast of the 
adit another crosscut adit has been driven to intersect the vein but ihas not 
reached it. Farther up the hill a drift adit 180 feet long follows a different 
vein and an associated dyke for 60 feet. The vein is vertical and strikes 
northeast. It is 3 feet wide at the portal of tJhe adit but narrows rapidly 
and pinches out. It consists of quartz mineralized with pyrite, galena, 
sphalerite, and tetrahedrite. A short ' ore shoot 1 to 2 feet w1de is present 
at the portal of the adit. An as.say of a sample representing one foot of 
the width of the ore shoot showed 85 ounces silver a ton, 14 per .cent lead, 
and 21 per cent zinc. 

Recent development work has been concentrated on a different type of 
mineral deposit that occurs in a bed of limestone. Two faults offset the 
bed into three blocks each several hundred feet long. The faults strike 
north 60 degrees east and dip 50 degrees northwestward. The limestone is 
Sheared parallel to the strike, and where argillaceous matter is present ,ghear 
planes are quite distinct, but where the limestone is pure the whole thas been 
changed to marble with no visible shear planes. Rusty, mineralized zones 
strike northwestward in the upper limestone block. The width of the zones 
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varies .from 1 to more than 20 feet. The fault between tlhe middle and upper 
limestone block is also mineralized and this indicates that the fauLt is 
probably pre-mineral. 

The rusty mineral zones contain sphalerite and minor amounts of 
pyrite, galena, and chalcopyrite. The boundaries of the mineralized areas 
are quite indefinite. The sizes of the mineral bodies are unknown. The 
deposits may be replacements ·along limestone beds or along shear zones. A 
bed dipping dawn 'hill would have a broad outcrop in some places .and a 
narrow outcrop in others. The variable width of the deposits suggests that 
they are replaced beds rather than replaced shear zones. 

MayB.ower Group (Locality 70) 
References: Annual Report of the Minister of Mines, British Columbia, 1918, 1922, 

1925, 1928, and 1930; Geol. Surv., Ca-nada, Memoir 159. 

The Mayflower group is 1,000 feet above sea-level east of Bear river 
between Gl.S~cier and Bitter creeks and adjoins and lies east of the Tyee 
group. The country rocks are tuffaceous sediments and tuffs of the lower 
pa:rt of tJhe vol'Canic member of tJhe Hazelton group. The stock of grano­
diorite on which the Tyee is located outcrops just below the Mayfl.awer 
claims. 
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Figure 11. Plan showing vein system on Mayflower group. 

The workings consist of several open-cuts and three short adits. A 
shear zone, 2 feet or less wide, extends up hill in an easterly direction for 
300 feet along the bottom of a small creek. The zone contains .a quartz 
vein very sparsely mineralized with sulphide. Several quartz veins, indi­
vidually a little wider than the one in the shear zone, join it and adits 
have been driven along these branch veins. Two of the branch veins are 1 
to 3 feet wide and are well mineralized with pyrite, galena, sphalerite, and 
chalcopyrite. 
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Mayou Gold Copper Company, Limited (Locality 61) 

-References: Annual Reporb of the Minister of Mines, British Columbia, 19'28, 1929, 
and 1930. 

The holdings of Mayou Gold Copper Company, Limited, 'Consist of the 
Mayou group and other claims lying north of Bitter creek about 6 miles 
from Bear river. 

The mineral deposits are narrow quartz veins in general less than 2 feet 
widB, in argillite. At an elevation of 5,300 feet a vein up to 18 inches wide 
and mineralized with galena has been followed by an adit for 120 feet. 
One hundred feet lower another galena-bearing quartz stringer has been 
followed for 130 feet by an adit. There are also chalcopyrite-bearing 
quartz veins on the property. 

Melvin Group (Locality 95) 
References: Annual Repm.'t 'OI the Minister of Mines, British Columbia, 1926, 1928, 

and 1929. 

The Melvin group is on Marmot river and adjoins and lies north of 
the Porter Idaho mine. Two veins occur on the property, one of which 
is about 1 foot wide. They contain galena, tetrahedrite, and silver min­
erals and have assayed up to 700 ounces of silver a ton. 

Mimico Group (Locality 80) 

References: Annual Report of the Minister of Mines, British Columbia, 1922, 1923, 
and 1925. 

The Mimico group of claims is on the south fork of Glacier creek north 
of the Albany group. A quartz vein about a foot wide in argillite, con­
tains pyrite, galena, and sphalerite. 

Mobile Group (Locality 89) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1920, 
1921, 1922, 1923, 1927, 1929, 1930, and 1931. 

The Mobile group of mineral claims is on the south side of Glacier 
creek 3,500 feet above sea-level. The strata on the claims are sediments 
overlain by volcanic rocks on the west and intruded 'by a body of augite 
porphyrite on the east. 

There are a number of mineral showings on the property, but develop­
roBnt wmk has been done mainly on three roughly parallel quartz-sulphide 
veins striking north. The main vein has been developed by more than 500 
feet of tunnelling and has been traced for 2,000 feet. This vein is in gen­
eral less than 3 feet wide and is mineralized with a great variety of ordin­
ary sulphides and also with several silver minerals whose occurrence ex­
plains the very high silver content indicated by assays of some samples. 
A second vein is up to 8 feet wide. The third vein shows mineralization, 
particularly of sphalerite, over a shattered and sheared zone locally 20 
feet wide. 
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Molly B Claim (Locality 97) 

References : Annual Report of the Minister of Mines, British Coh•mbia, 1918 and 1930. 

The Molly B claim is on the east side of Bear river 1 mile from 
Stewart. Part of the claim is on an Indian reserve. The deposit is a 
silicified zone up to 10 feet wide, contains pyrite, pyrrhotite, and molyb­
denite, and lies in sheared volcanic rocks near the contact with the Coast 
Range batholith. 

Montreal Group (Locality 26) 

References: Annual Report of the Minister of Mines, British Columbia, 1928 and 1929. 

The Montreal group of eight claims is on the north side of Strohn 
creek east of the head of Bear river. A silicified shear zone in volcanic 
rocks contains streaks of quartz, pyrite, sphalerite, and galena across a 
width of 30 feet. Another narrower shear zone contains similar minerali­
zation. Two other large, rusty outcrops exhibit nearly similar features. 
Values in gold and silver are low. 

Morning Group (Locality 33) 

References: Annual Report of the Minister of Mines, British Columbia, 1925, 1929, 
and 1930; Geol. Surv., Canada, Memoir 159. 

The Morning group of mineral claims is on the east side of American 
creek north of the Galena Farm group. A showing on the Morning claim 
consists of calcareous tuff containing a little disseminated pyrite and 
sphalerite. 

Morning Star Group (Locality 21) 

Reference: Annual Report of tbe Minister of Mines, British Columbia, 1925. 

The Morning Star group consiats of the Morning Star claims Nos. 1 
to 5. It is east of American creek and northeast of the Morning group. 
Volcanic rocks on the group contain disseminated pyrite. 

Morning Star Group (Glacier Creek) (Locality 84) 

Reference: Annual Report of the Min~ster of Mines, British Columbia, 1923. 

The Morning Star group, consisting of Morning Star and Tommigan 
claims, is on Glacier creek east of the Sunshine group. A quartz vein 
2 feet wide has been traced for 800 feet. It is mineralized with pyrite 
and chalcopyrite. · 

Mother Lode Claim 

Reference: Annual Report of the Ministeil' O'f Mines, British Columbia, 1906. 

The Mother Lode claim is now probably covered by later stakings. 
The claim was 5! miles from Stewart on a creek on the east side of Bear 
river. A quartz vein in granite 300 feet above the river, striking north 
and dipping 60 degrees east, contains pyrite and j amesonite. 
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Mountain Boy Group (Locality 19) 

Referenees: Annual Report of the Minister of Mines, British Columbia, 1910, 1919, 
1922, 1928, 1929, and 1930; Geol. Surv., Can-ada, Memoir 32. 

Several mineral deposits occur on the property in volcanic rocks. At 
an elevation of 2,200 feet a fissured zone is replaced by quartz, calcite, 
barite, sphalerite, galena, pyrite, and chalcopyrite across a width of 25 
feet. This body strikes east and dips 50 degrees south. Locally silver 
v-alues are high. Up hill the deposit seems to end in small stringers and 
down hill it is covered by talus. Another showing at an elevation of 3,000 
feet is up to 8 feet wide. It strikes north and dips 30 degrees west. It 
consists of quartz, jasper, and barite sparsely mineralized with sulphides, 
but contains a streak of higher grad·e ore. This streak is up to 18 inches 
wide and contains silver minerals as well as galena and sphalerite. Four 
tons of picked high-grade ore has been shipped and returned about 1,100 
ounces of silver a ton. · 

North Fork Basin Group (Locality lOO) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, 1919, 
and 1924; Geol. Surv., CaDJada, Memoir 159. 

The North Fork Basin group of mineral claims is in North Fork basin 
at an elevation of 4,300 feet, on the south side of the glacier on Kate Ryan 
creek, Marmot river. 

The claims are underlain by argillites striking north to northwest 
and dipping steeply westward. Two veins are exposed in the workings. 
One strikes north and dips 45 degrees west. An inclined shaft has been 
sunk 110 feet along the dip of the vein. An adit 80 feet below the shaft 
collar and 160 feet north has been driven south and joins the bottom of 
the shaft. The vein is in a shear zone about 3 feet wide and consists of 
quartz mineralized with pyrite, galena, sphalerite, and tetrahedrite. A 
fault forms the hanging-wall of the vein, and because of crushing and 
brecciation along the fault the vein is ill-defined. The other vein is ex­
posed in an a·dit 80 feet south of the shaft. The adit begins on the vein 
and follows it for 40 feet, at which point the vein is offset by a fault. 
The vein is 1 foot wide and consists of quartz minemlized with pyrite, 
galena, sphalerite, and tetrahedrite. 

A total of 10 tons of ore has been shipped from the northerly striking 
vein. Two tons in 1919 yielded 200 ounces of silver a ton, 22 per cent 
lead, and 22 per cent zinc. Eight tons in 1924 returned 115 ounces silver 
a ton, 11 per cent lead, and 13 per cent zinc. 

Northern Belle Claim 

Reference: Geol. Surv., Camda, Memoir 32. 

The Northern Belle claim is west of the head of the north fork of 
Glacier creek. A quartzose zone in .argillite is 5 feet wide, strikes east, 
and dips south 40 degrees. It is mineralized with pyrite and chalc'o~yrite. 
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North-western Aerial Prospectors, Limited (Locality 2) 
References: Annual Report of the Minister of Mines, British Columbia, 1930, 1931, 

and 1932. 

The property of the North-western Aerial Prospectors, Limited, con­
sists of some twenty claims on the west side of American creek near its 
head. A deposit on the Moonlight claim is irregular in shape and may 
be a partly replaced sedimentary bed. It contains galena, sphalerite, and 
chalcopyrite. Other large and small deposits have been found and all 
appear to contain chiefly the silver-lead type of mineralization with 
appreciable values in gold. 

O.K. Fraction Claim (Locality 76) 
References: Annual Report of the Minister of Mines, British Columbia, 1909 and 

1910; Geol. Surv., Canada, Memoir 32. 

The O.K. Fraction daim is in the valley of Glacier creek 1!- miles 
above its mouth. An •adit 150 feet long has lbeen driven on a quartz 
vein up to 6 feet wide in argillite. 

Old Chum Group (Locality 64) 
References: Annual Report of the Minister of Mines, British Columibia, 1910; Geol. 

Surv., Canada, Memoir 32. 

The Old Chum group of claims is east of Bromley glacier, just east 
of the L L and H group. There are three parallel, easterly striking 
quartzose zDnes in argillite mineralized with pyrite, chalcopyrite, sphalerite, 
and galena. The northern deposit is 6 feet wide, the central is 4 feet 
wide, and the southern is a zone of stringers 15 feet wide. 

Ore Mountain Mining Company, Limited (Locality 60) 
References: Annual Report of the Minister of Mines, British Columbia, 1925, 1926, 

and 1928; Geol. Surv., Canada, Memoir 159. 

The holdings of Ore Mountain Mining Company are north of Bitter 
creek and 1 to 2 miles east of Bear lake. The rocks are sediments of the 
lower part of the Hazelton group. The contact with the overlying vol­
canic rocks is about 200 feet west of the lower showings and a zone of 
dykes lies about 500 feet south. 

Some development work has been done on a galena-bearing vein in 
sheared tuffaceous sediments at an elevation of 4,500 feet. An adit has 
been driven along this vein, but shows only several narrow stringers of 
vein matter. 

Several parallel veins are exposed in open-cuts and short adits at an 
elevation of 3,300 feet. They strike north and dip steeply westward. The 
exposures are on a flat area on the mountain side, and the strike of the 
veins is along the hillside, so that drift or crosscut adits must be fairly 
long to attain moderate depths. One of the veins is locally 4 feet wide 
and is a replacement vein in a shear zone. Pre-mineral and post-mineral 
faults striking north are present and also post-mineral faults, with small 
offsets, striking northeast. One of the latter faults is occupied by a nar-
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row dyke and offsets a vein 6 feet. The vein matter is rusty and decom­
posed and primary minerals are rare. The veins are reported to contain 
good values in gold and silver. A crosscut adit 380 feet long and 150 feet 
below the outcrop of veins on the flat area has been driven eastward to 
cut the veins, but did not encounter any ore. 

Palmey Group (Locality 57) 
References: Annual R~ort of the Minister of Mines, British Columibia, 1000 and! 1931. 

The Palmey group is west of Bear river and adjoins and lies south of 
the Dalhousie group. At an elevation of 4,000 feet and occurring in tuffs, 
a silicified zone up to 14 feet wide contains pyrite, galena, and sphalerite. 
Samples assay well in lead and zinc and low in gold and silver. 

Patricia Group (Locality 107) 
References: Annual Report of the Minister of Mines, British Columbia, 1921, 1922, and 

1925; Geol. Surv., Canada, Memoir 159. 

The Patricia group of mineral claims is on the south fork of Marmot 
river about half-way between the forks and the glacier on the south fork. 
The showings are near the edge of the Coast Range batholith, some in 
the batholith, some in associated granodiorite dykes, and some in adjacent 
argillite. Two open-cuts at an elevation of 3,000 feet expose narrow, quartz 
gash veins mineralized with pyrite and chalcopyrite. The veins lie on 
both sides of a large dyke of granodiorite. An adit 1,600 feet above sea­
level has been driven north-northeast for 112 feet. It follows a vertical 
quartz-sulphide vein 1 foot or less in width that pinches out about 75 feet 
from the portal. A branch vein joining the vertical vein a few feet below 
the floor of the adit is also exposed for a short distance. The veins are 
well mineralized with pyrite, galena, and sphalerite, and are reported to 
contain good values in gold. 

Phoenix Silver Mines, Limited (Locality 75) 
References: Annual Report of the Minister of Mines, British Columbia, 1912, 1913, 

1914, 1924, and 1925; Geol. Surv., Canada, Memoir 159. 

The holdings of Phoenix Silver Mines, Limited, are in the Portland 
Canal fissure zone immediately south of Glacier creek. Numerous quartz­
sulphide veins were known in the Portland Canal fissure zone both north 
and south of Glacier creek, and in 1912 Portland Canal Tunnels, Limited, 
commenced "driving a crosscut adit with the expectation of intersecting 
veins known on other properties north and south of their own holdings. 
The adit was started about 2.50 feet above sea-level and was made large 
enough (7 feet by 7 feet) to provide space for drainage and for haulage 
of all ore discovered. Work in the adit ceased in 1914 after a mile of 
crosscutting and drifting had been done. The adit is known as the 
Portland Canal tunnel. The property was acquired by the Phoenix Silver 
Mines, Limited, in 1924, and this company has since done some develop­
ment work on surface exposures of veins. 

The veins crosscut and drifted on by the Portland Canal Tunnels, 
Limited, are quartz-sulphide veins of varying width, but in general 2 to 



136 

6 feet wide. None is of commercial importance where developed in the 
adit. The adit, however, proves that the Portland Canal fissure zone has 
considerable depth as well as length, and that the veins are little if at all 
lower in grade in depth than they are near the surface. 

Portland Canal Mining Company (Locality 87) 
References: Annual Report of the Minister of Mines, British Columbia, 1906, 1907, 

1908, 1909, 1910, and 1911; Geol. Surv., Canada, Memoir 32. 

The Portland Canal Mining and Development Company, Limited, 
was organized in 1907 to develop the Gypsy and Little J oe claims on 
the south side of Glacier creek about 2! miles from its mouth. The com­
pany was referred to later as the Portland Canal Mines, Limited, and 
finally in 1910 as the Portland Canal Mining Company. By 1910 enough 
ore had been developed to warrant building an aerial tram from the mine 
at an elevation of 2,400 feet to the mouth of Glacier creek where a con­
centrator was built. Mining ceased in 1911 after a production of 7,000 
tons of ore, which yielded 2,000 tons of concentrates. 

The property is in the southern part of the Portland Canal fissure 
zone and the deposits strike northwest and dip southwest, closely parallel­
ing other deposits in the fissure zone. The country rock is argillite cut 
by several, narrow, lamprophyre dykes. The argillites are sheared locally 
and the strikes of the shearing, veins, and dykes, are all roughly parallel. 

The mineral deposit consisted of a quartz vein traced on the surface 
for 2,000 feet or more. It was 8 feet wide and well mineralized with 
galena, sphalerite, and pyrite. The vein matter carried good values in 
silver and a persistent streak of pyrite up to 14 inches wide contained 
good values in gold. The average ore contained 0 ·12 to 0 · 30 ounce of 
gold and 5 to 25 ounces of silver a ton, and 3 to 12 per cent lead. The 
values depended on the proportion of sulphides in the vein. Average ore 
contained about 25 per cent pyrite, 5 per cent galena, and 7 per cent sphal­
erite. Pure sphalerite assayed 0·10 ounce of gold and 4 ounces of silver 
a ton. Pure pyrite assayed 0 · 30 ounce of gold and 17 ounces of silver a 
ton. Pure galena assayed 0 ·10 ounce of gold and 85 ounces of silver a 
ton. 

The vein dipped 25 degrees and was developed by three drift adits 
50 feet apart vertically and connected with raises. The lowest adit is at 
an elevati>On of 2,400 feet. Two ore-bodies were mined. One was 160 feet 
long and 2 to 10 feet thick, and extended more than 240 feet down the 
dip. The other was 120 feet long, and also 2 to 10 feet thick. It extended 
more than 150 feet down the dip. 

Portland Ibex Group (Locality 30) 
References: Annual Report of the Minister of Mines, British Columbia, 1910, 1911, and 

1925; Geol. Surv., Canada, Memoir 32. 

The Portland Ibex group of claims is east of American creek near its 
mouth. The property was developed in 1910 and 1912 by the Portland Bear 
River Mining Company. A 200-foot adit follows a small quartz vein in a 
brecciated zone in .argillite. Samples assay 0·25 ounce of gold and 12·60 
ounces of silver .a ton. 
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Prince George Group (Locality Ill) 
Reference: Annual Report of the Minister of Mines, British Columbia, ·1921. 

The Prince George group of claims is in Magee pass on the south fork 
of Marmot river. A quartz vein up to 4 feet wide in granite contains 
pyrite, chalcopyrite, galena, and sphalerite. 

Prince John Group (Locality 72) 
References: Am:mal Report of the Minister of Mines, British Columbia, 1914, 1917, 1918, 

1919, 1921, 1922, and 1923; Geol. Surv., Can'ada, Memoir 159. 

The Prince John group is on the steep mountain slope west of Bear 
river opposite the mouth of Glacier creek. 

VERTICAL. SECTION 

PL.AN OF WORKINGS 

Scc!eor'Feet: 
/00 GO 0 /00 

Geo/o 1""c:a/ Survey. Cen.:tde. 

Figure 12. Plan and vertical section, Prince John group. 

The country rock is volcanic in origin, ·but has been sheared to a 
chlorite schist. The planes of schistosity strike north along the hillside 
and dip westward into the hill at moderate angles. The schist has been 
partly replaced by chalcopyrite andl pyrite across a width of 40 feet. 
The length of the mineralized zone is not known. The sulphides occur 
in small particles through the mineral zone and also in small, lenticular 
veinlets and gashes paralleling the schistosity. 

The mineralized zone is revealed in an open--cut at an elevation of 
2,235 feet. An adit commences 15 feet below and a short distance east ·of 
the open-cut. The adit is about 180 feet long and was driven westerly. 
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It (lrosscuts the mineraliz·ed zone which on the west side is bounded by 
a broad dyke dipping S'teeply to the west. A long, lower adit at an eleva­
tion of 2,062 feet has been driven west to ·and through the dyke but did 
not encounter the mineral zone. The zone may have a lower dip than 
the dyke and if so and if it continues in depth, it would pass beyond the 
face of the lower .adit. Ore in mineral zones of this type, however, is 
usually in lenses of varying size and it is possible that the mineral body 
cut in the upper adit is a lens and does not oontinue as deep as the lower 
adit. 

Prosperity and Porter Idaho Mines (Localities 94 and 95) 
References: Annual Report of the Minister of Mines, British Columbia, 1921, 1922,1923, 

1924, 1925, 1926, 1927, 1928, 1929, 1930, and 1931 ; Geol. Surv., Canada, Memoir 
159. 

The Prosperity and Porter Idaho mines are about 4,500 feet above 
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Figure 13. Plan showing known veins and faults on Prosperity and Porter Idaho groups. 

sea-level on the east slope of the mountain between Portland canal and 
Kate Ryan creek (drains to Marmot river). The Prosperity 'B.djoins and 
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lies north of the Porter Idaho. A controlling interest in the two properties 
was purchased in 1927 by the Premier Gold Mining Company, Limited, 
which soon afterwards commenced extensive underground development 
work and constructed an aerial tram to the mouth of Marmot river to 
serve both properties. 

Tuffs, breccias, rhyolite, •and andesite intruded by a few lamprophyre 
· dykes underlie the claims. On the Prosperity group and from there to 
the top of the mountain the volcanic·· rocks strike northeast along the 
hillside and dip at moderate angles northwestward into the mountain. 
The dykes are nearly vertical and strike north-northwest. A short distance 
south and southeast on the adjoining Porter Idaho and Aberdeen properties 
the rocks are sheared locally, but Dn the Prosperity group shearing is not 
evident. 

A fault, known locally as the Big Rig fault, striking east and dipping 
75 to 80 degrees north, occurs on the lower part of the Porter Idaho property. 
The surface expression of the fault is a long, shallow depression. In most 
places in the mine workings the fault is a shattered and crushed zone 30 feet 
or more in width; in one place, 250 feet below the surface, it is a fracture, 
6 feet wide, full of hard gouge. A narrow shear zone occupied by an ore­
bearing vein known as the Winze vein lies north of the fault and as it 
approaches the fault swings from a southerly to a southwesterly strike. 
The rock where the shear zone and the fault zone come into contact is 
crushed to such an extent that the relation of shear zone to the fault zone is 
not evident. They may have originated at the same time, in which case 
the shear zone might be considered as a branch of the fault. The fault, 
however, may be later than the shear zone. That the shear zone is not later 
than the fault seems fairly certain, as this shear zone and several other 
similar zones are known north of the fault, whereas none is known to cross 
the fault. A lamprophyre dyke crosses the fault, has not been offset by it, 
and is consequently younger. Underground, however, the dyke is broken 
and crushed where it crosses the fault, showing that slight movement con­
tinued along the fa,ult after dyke intrusion. 

Several parallel, narrow, shear zones north of the Big Rig fault are 
occupied by ore-bearing veins. The veins vary in width from a few inches 
to 20 feet but in general are less than 5 feet wide. The veins show much 
oxidation down to a depth of 400 feet or more. The principal vein was 2 
to 6 feet wide and consisted of quartz mineralized with pyrite, sphalerite, 
galena, tetrahedrite, ruby silver, and other silver minerals. The vein in 
most places is somewhat oxidized, so that the primary vein minerals are 
obscured. The fracture in which the vein lies appears to be a shear zone 
of fairly constant width and but little wider than the vein itself. In places 
where the vein is widest it nearly fills the shear zone. Where the vein nar­
rows,· the shear zone, although it is rusty over its entire width, contains 
only a few narrow stringers of ore. 

The first ore shoot discovered in the vein was about 5 feet wide and 
at l~ast 50 feet long on the surface and considerably longer at depth. It 
con~1sted of very high-grade silver-lead ore containing about 400 ounces 
of silver a ton and 25 per cent lead. The ore shoot appeared to be simply 
a swell or wider part of the vein. The boundaries of the ore shoot did not 
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appear to be sharply defined on the sides or ends, but the contacts were 
largely obscured by rust. Along the strike between the ore shoow the 
shear zone contains rusty, sheared rock and stringers of quartz. This 
rusty, sheared rock holds values in silver and lead probably contained in 
silver and lead-bearing minerals disseminated through the sheared rock and 
the quartz stringers. The vein and ore shoots have the appearance of hav­
ing been formed chiefly by replacement. Ore shoots have probably resulted 
from more thorough replacement in local areas. 

A peculiarity of the veins at the Porter Idaho and Prosperity is that 
they are deeply oxidized. The ore as shipped in the earlier years com­
monly consisted of rusty material containing residual fragments of sulphide 
and quartzose matter. The sulphide was chiefly galena. The lowest adit 
exposed a vein at a vertical depth of 275 feet below the outcrop of the vein 
and 450 down the dip from the outcrop. According to samples from the 
vein at this depth the ore was still partly oxidized. Later mining dis­
closed oxidation down to a depth of 450 feet. In view of the deep oxidation 
and the presence of native silver at depth it seems very likely that some 
secondary enrichment of silver has taken place. · 

The Porter Idaho Mining Company commenced shipping ore in 1924. 
The shipments for three years totalled 498 tons and averaged 0 · 08 ounce 
of gold, 250 ounces of silver, and 350 pounds of lead a ton. In 1927, 125 
tons of ore from a different vein averaged 0·1 ounce of gold, 519 ounces 
of silver, and 845 pounds of lead a ton. In 1926, 29 tons of ore were shipped 
from the Prosperity workings and averaged 0·07 ounce gold and 416 ounces 
silver a ton, and 26 per cent lead. During the years 1928 to 1930, inclusive, 
a total of 23,300 tons of ore were shipped and yielded 480 ounces of gold, 
1,700,000 ounces silver, and 1,150,000 pounds of lead. Shipments ceased in 
1930. 

Radio Stewart Mines, Limited (Locality 65) 

References: Annual Report of the Minister of Mines, British Columbia, 1910, 1925, and 
1928; Geol. Surv., Canada, Memoir 32. 

Radio Stewart Mines, Limited, holds a group of claims north of Bitter 
creek about 4 miles from Bear river. Three quartz veins in argillite at an 
elevation of 1,600 feet are up to 5 feet wide and contain pyrite and chal­
copyrite. Two quartz veins at an elevation of 4,000 feet .are mineralized 
with pyrite and chalcopyrite, but the upper veins also contain galena, 
sphalerite, and tetrahedrite. 

Red Cliff Extension Mining Company, Limited (Locality 34) 

References: Annual Report of the Minister of Mines, British Columbia, 1910; Geol. 
Surv., Canada, Memoir 32. . 

The Red Cliff Extension Mining Company, Limited, holdings are west 
of American creek near its mouth and north of the Red Cliff group. An 
easterly striking zone of fissuring in volcanic rocks is mineralized for a 
width of 12 feet with quartz, jasper, calcite, pyrite, chalcopyrite, and galena. 
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· Red Cliff Mining Company, Limited (Locality 34) 

References: Annual Report of the Minister of Mines, British Columbia, 1908, 1909, 
1910, 1912, and 19"21; Geol. Surv., Canada, Memoir 32. 

The Red Cliff group of claims is on the west side of American creek 
near its mouth. Early development work disclosed moderate-sized bodies 
of copper ore, but as the deposits were on a very steep hillside subject to . 
snowslides a long adit was necessary to provide safe working conditions. 
In 1910, 1-!- tons of ore were shipped that returned 8·25 per cent copper, 
and 2·24 ounces of silver, and $5 in gold a ton. In 1912, 1,249 tons of ore 
were shipped, but as the grade of ore was rather low work was supended. 
Four levels 100 feet apart have been driven and several thousand feet of 
underground work has been done. 

The ore-bodies occur in irregular masses in volcanic rocks of the Hazel­
ton group. The largest body is 75 feet long and 5 to 17 feet wide. Another 
is 100 feet long and 4 to 6 feet wide. The metallic minerals are pyrite, 
pyrrhotite, chalcopyrite, and sphalerite. The gangue is mostly country 
rock, silicified to some extent and seamed locally with quartz and calcite. 
Deposits of similar appearance have been discovered but have not been 
developed. 

Red Reef Group (Locality 97) 

References: Annual Report of the Minister of Mines, British Columbia, 1912, 1913, 
and 1928. 

The Red Reef group of claims is on the east side of Bear river near 
its mouth. Considerable development work was done on the property in 
1910 and 1912. The mineral deposit is locally 100 feet wide and has been 
traced for 2,000 feet or more. The deposit is mineralized with quartz, 
pyrrhotite, and chalcopyrite. Locally the deposit is a quartz vein 25 feet 
wide. 

Red Top Group (Locality 24) 

References: Annual Report of the Minister of Mines, British Columbia, 1913, 1919, 
1920, 1923, 1925, 1927, 1928, and 1929; Geol. Surv., Canada, Memoir 159. 

The Red Top group is on the north side of upper Bear river opposite 
the George Copper group. The mineral showings were discovered many 
years ago and have been developed in a small way from year to year. The 
development work, consisting of two adits 200 and 300 feet long, respec­
tively, and several open-cuts, has been done on a chalcopyrite-bearing 
replacement deposit and a vein of the silver-lead type. 

The rocks traversed by the vein are tuffs and lava flows of the Hazel­
ton group. They strike northeast, and dip gently northwestward, and are 
cut by dykes, some of which can be followed for distances of over a mile 
and vary little in width. The vein is 4,100 feet above sea-level, strikes 
north 80 degrees east, and dips 50 to 60 degrees southward. It has been 
traced 'by open-cuts for a distance of 800 feet. A crosscut adit 200 feet 
long has been driven northward from a point 300 feet below the outcrop of 
the vein but has not been driven far enough to encounter the vein. The 
vein varies from 1 to 8 feet in width and contains galena, sphalerite, pyrite, 
and a little chalcopyrite in a gangue of quartz, calcite, barite, and jasper. 

88465-10 
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The value of the vein matter depends on its lead and silver content. 
Clothier has estimated the average lead content at 20 per cent and states 
that specimens containing 77 per cent lead assay 16·8 ounces in silver. 

The chalcopyrite replacement deposit outcrops at an elevation of 2,900 
feet. The rocks in the neighbourhood of this deposit are approximately 
horizontal, fragmental, volcanic rocks and possibly lava flows, and an 
interbed of argillite. Chalcopyrite is disseminated through the argillite 
and to a lesser extent through the immediately overlying volcanic rock. 
The upper part of the argillite bed contains more copper than the lower 
part. The size and shape of the mineralized area are not clearly outlined 
and the geological structure is not clearly understood. The bed of 
argillite is evidently offset by two normal faults with in each case the 
downthrow on the east side. A narrow streak of clean chalcopyrite lies in 
one of these faults, showing either that the faults are pre-mineral in age 
or that faulting took place between an early and a later period of 
mineralization. · 

A crosscut adit 150 feet below the outcrop of the mineral deposit 
crosses a body of pyrite and chalcopyrite 5 feet wide at 212 feet from the 
portal and enters a body of chalcopyrite near the face. The body nearest 
the portal is vein-like, strikes at right angles to the direction of the adit, 
and dips 65 degrees toward the face. This body has not been found on the 
surface. The mineralization near the face of the adit is in argillite and in 
overlying volcanic rock, and is of the same type as that in the argillite on 
the surface. It is assumed that this is the same bed of argillite as out­
crops on the surface, and that it was downthrown to its present position 
by a fault. Aocording to this idea the mineralization follows the argillite 
bed and conforms rather closely to the strike and dip of the rock formation 
which is gently dipping and striking at right angles to the adit. 

Roosevelt Group (Locality 63) 

Rejerernces: Annual ·Raport of the Min.ister of Mines, British Columlbia, 1904, 1906, 
1909, and 1910; Geol. Surv., Canada, Memoir 32. 

The Roosevelt group of claims is on the north fork of Bitter creek 
about a mile above its mouth. The country rock of argillite is intruded 
by many dykes and the main mineral deposit is beside a dyke. The deposit 
is about 5 feet wide and consists of crushed and silicified argillite carrying 
pyrite, chalcopyrite, and galena. The main values are probably in silver 
and lead but samples have assayed as much as 0·28 ounce in gold a ton. 

Royal Irish Group (Locality 56) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1920. 

The Royal Irish group is in Bear River valley between Bitter and 
Fitzgerald creeks. Large bodies of quartz in granodiorite contain low 
values in gold. 

88465--10! 
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Ruby Silver Mines, Limited (Locality 32) 

References: Annual Report of the Minister of Mines, British Columbia, 1920, 1924 
and 1925; Geol. Surv., Canada, Memoir 150. 

The property of the Ruby Silver Mines, Limited, is located on LeSueur 
(or Mosquito) creek which flows into Bear river just above the mouth of 
American creek. 

The country rock consists o-f black argillite with grey bands of quartz­
ite, and is intruded by a dyke that follows the bedding. The rocks strike 
north-northwest and dip steeply northeastward. The mineral deposit is a 
quartz-sulphide vein in contact with the dyke. An adit at an elevation of 
1,250 feet has been driven for a distance of 190 feet southeastward along 
the vein. The vein is 3 feet wide near the portal, but narrows and pinches 
out near the face. The mineralization is pyrite, galena, and sphalerite in 
a gangue of quartz and calcite. 

Rufus Argenta Mines, Limited (Locality 22) 

References: Annual Report of the Minister of Mines, British Columbia, 1916, .1920, 
1922, 1924, 1925, 1928, and 1929. 

The holdings of the Rufus Argenta Mines, Limited, consist of the 
Rufus, Vetron, and Comet groups of claims which are north of Upper 
Bear river and west of the Red Top group. On the Vetron group, at an 
elevation of 3,000 feet, a 2-foot quartz vein is mineralized with pyrite, 
chalcopyrite, magnetite, and specularite. On the Comet group, at an ele­
vation of 4,600 feet, a quartz-calcite vein up to 40 feet wide has been 
traced for several hundred feet. The vein contains galena and arsenopy­
rite and picked assays have given 1 · 6 ounces of gold a ton. Another vein 
known as the " Blue vein " is up to 18 inches wide and specimens from it 
assay up to 100 ounces in silver. On the Rufus group several large, rusty 
outcrops of rock are mineralized with pyrite and chalcopyrite. Two or 
more quartz veins up to 4 feet wide contain chalcopyrite, pyrite, and galena 
and a 2-foot vein containing tetrahedrite that carries good values in silver. 
An 800-foot adit has been driven, but no deposit of any importance was 
discovered. 

Rush-Portland Mining Company, Limited (Locality 86) 

References: Annual ReiJQrt of the Minister of Mines, British Columbia, 1910 and 
1913; Geol. Surv., Canada, Memoir 32. 

The holdings of Rush-Portland Mining Company, Limited, are at 
the head of the north fork of Glacier creek. On the Katherine claim a 
quartz vein up to. 5 feet wide contains galena, tetrahedrite, sphalerit e, and 
arsenopyrite. The vein has been followed by an adit 110 feet long. In 
1913 a shipment of twenty sacks of ore yielded $169 a ton, principally 
silver and lead. 
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Ruth and Francis Group (Locality 82) 

References: Annual Report of the Minister of Mines, British Columbia, 1912, 1914, 
· 1918, 19212, 1926, and 1927; Geol. Surv., Canada, Memoir 159. 

The Ruth and Francis property is 'at an elevation of 3,300 feet on 
the north side of Glacier creek and east of the Lakeview group. The 
country rock is argillite of the lower part of the Hazelton group, intruded 
'by nll!lllerous small and moderate siz.ed dykes. The best-known mineral 
deposits .are located along a creek bed .following a fault. Other mineral 
showings exist •at a higher elevation, but are not being explored. The 
fault strikes north 30 degrees east and is vertical. The extent and 
direction of fault movement are not known, but distinct horizontal grooves 
are present on the fault walls. The east wall of the fault is the east wall 
of the mineral deposit, but the west wall of the fault is obscured by mineral 
replacement. The deposit is a vein at least 150 feet long and in most places 
is 2 or 3 feet wide, but locally is as much as 7 feet wide. It consists of 
quartz, jamesonite, sphalerite, pyrite, chalcopyrite, tetrahedrite, and galena, 
but the last three minerals are rare. Two drift adits each 75 feet long, the 
higher 50 feet above the other, have been driven north along the vein. A 
body of solid sulphide several feet wide in the upper adit, according to 
Clothier, assays 40 cents in gold, 31· 6 ounces of silver, 15 per cent lead, 
18 per cent zinc, and 8 · 3 per cent antimony. The vein is less than 2 
feet wide in the lower adit except at the face where it widens rapidly to 
5 feet. Other veins·striking at various angles to the main vein are known. 
The cross veins so far as known are narrow, but in some places contain 
high silver values. 

Fractures ·seen in the adits diverge northward from the fault. Some of 
these may be ore-bearing and the wider parts of the vein may be at the 
junctions of such fractures with the fault. Development, however, is not 
yet extensive enough to show any definite relations between wide ore­
bodies and cross fractures. 

Shuniah Mines, Limited 

Reference: .Aihnual Report of the Minister of Min€8, British Columbia, 1929. 

Shuniah Mines, Limited, took options on a number of claims on the 
west side of American creek north of the Mountain Boy group. Three 
veins are known on the Ruby claim but only one has been explored. This 
is a quartz~barite-jasper vein of good size sparsely mineralized with galena, 
chalcopyrite, and bornite. 

Silver Bell Mining Company, Limited (Locality 97) 

References: Annual Report of the Minister of Mines, British Columbia, 1925, 1928, 
and 1929. 

The Silver Bell Mining Company, Limited, was organized in 1922 to 
take over the Silver Bell group of claims on the east side of Portland 
canal south of the Silverado group. Narrow veins on the property contain 
pyrite, galena, and sphalerite. 



146 

Silver Bow Group (Locality 82) 
References; Annual Report of the Minister of Mines, British Columbia, 1006; Geol.· 

Surv., Canada, Memoir 32. 

The Silver Bow group is on Glacier creek southwest of the Ruth and 
Francis group. Argillites and volcanics are interbanded and a fraetured 
and silicified zone follows a band of volcanic rocks. The zone has been 
traced for 700 feet and is mineralized up to a width of 15 feet with pyrite, 
galena, tetrahedrite, and probably jamesonite. 

Silver King Claim (Locality 85) 
References: Annual Report of the Minister of MineB, British Columbia, 1906; Geol. 

Surv., Canada, Memoir 32. 

The Silver King claim is on Glacier creek and is surrounded by the 
holdings of L. and L. Consolidated Mines. The vein on the Columbia 
group has been traced for 300 feet into the Silver King claim. It is 
sparingly mineralized with galena, pyrite, stibnite, sphalerite, and 
tetrahedrite. · 

Silverado Group (Locality 93) 
References; Annual Report of the Minister of Mines, British Columbia, 1921, 1922, 

1923, 1924, 1925, 1926, 1927, 1928, 1929, 1930, and 1932; Geol. Surv., Can!lida, 
Memoir 159. 

The Silverado group of mineral claims is on the mountain side south­
east of Stewart. The cauntry rocks are breccias and lava flOlWs of the 
Hazelton group. The rocks are sheared locally and in some places have 
been changed to sericite schists. 

At an elevation of about 4,000 feet several quartz veins mineralized 
with pyrite and tetrahedrite are exposed in several adits, one of which is at 
least 400 feet long. Two or three of these veine, on which much of the 
early work was done, strike northwest and dip gently eastward into the 
hillside. They are individually less than 2 feet wide, but contain small 
shoots of high-grade s·ilver ore. The veins are richer at the surf·ace than 
underground. A total of 9 tons of ore was shipped from these veins in 1,921 
and·1925. The ore averaged 150 ounces of silver a ton and contained 3·5 
per cent copper. Two vertical quartz-sulphide veins striking northwest 
and each 4 to 6 feet wide occur in the vicinity of the n.arrow, ore-bearing 
veins, but have not been explored underground. 

At least four quartz-sulphide veins are exposed at an elevation of 
1,800 feet and on these mining work was centred during the period 1924 
to 1927. They strike northwest and have been traced on the surface for 
lengths of about 400 feet. The two upper veins dip northeast and the two 
lower ones southwest. The largest vein is one of the two lower veins. It 
is 5 feet wide at its junction with •a branch vein and contains quartz, 
pyrite, chalcopyrite, galena, sphalerite, tetrahedrite, and native silver, and 
at the junction with the branch vein is high-grade silver ore. A cross­
cut adit driven to intersect this vein at a depth of 170 feet, although 
long enoogh to have reached the vein, did not intersect it. The other three 
veins are in most places less than 2 feet wide, but contain local bunches 
of rich silver ore. · 
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In the autumn of 1927 four quartz-sulphide veins, some of which con~ 
tain very high-grade silver ore, were discovered at an elevation of 4,000 
feet and some distance north of the earHer workings. One of the veins 
contains a shoot of ore about 1 foot wide and 150 feet long. Ore has been 
shipped from two of the veins. The Premier Gold Mining Company did 
some 2,000 feet of underground work on the principal discoveries. This 
work demonstrated that the high silver values at the surface extended to 
only very shallow depths. 

Southern Cross Group (Locality 26) 
References: Annual Report of the Minister of Mines, British Columbia, 1929 and 1930. 

The Southern Cross group of claims is on Strohn creek east of the 
head of Bear river. A number of closely spaced quartz veinlets contain 
chalcopyrite, tetrahedrite, sphalerite, pyrite, and galena. · 

SL Elmo Group (Locality 62) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1919. 

The St. Elmo group of daim£ is on the west side of the glacier at 
the head of the north fork tof Bitter creek. The veins are reported to be 
similar to those on the adjoining Jutland group. 

Sunbeam Mineral Claim (Locality 78) 
Reference: Geol. Surv., Canada, Memoir 159. 

The Sunbeam mineral claim is part of the holdings of Dunwell Mines, 
Limited, and lies between the main workings of Dunwell Mines, Limited, 
and Vidoria Mines, Limited. The Sunbeam claim was staked many years 
ago and a vein was exposed by open-cuts, but most of the deveLopment 
work, c·onsisting of open-cuts and a crosscut adit, was done recently by 
Dunwell Mines, Limited. . 

Two quartz-sulphide veins are known. The lower, known as the 
Sunbeam vein, has been traced for 600 feet. It is 3 feet wide •and is locally 
well mineralized with galena, pyrite, and sphalerite, and contains also 
Slome tetrahedrite and native silver. The vein follows a narrow, greyish 
dyke. The other vein, known as the Sulphide vein, lies 200 feet east of, 
and parallel to, the Sunbeam vein. This vein is 2 to 6 feet wide, contains 
pyrite, galena, a;nd sphalerite. A ·crosscut adit ·cuts these veins at depths 
of 180 and 260 feet respectively. The veins where crossed by the adit 
are smaller and so sparsely mineralized that they were not developed 
further. 

Sunshine Group (Looality 84) 
References: Annual Report of the Minister of Mines, British Colu.rnbi·a, 1918, 1919, 

1923, and 1925; Geol. Surv., Canada, Memoir 159. 

The Sunshine group of claims is •at an elevation of 3,250 feet on the 
north side of the glacier 10n the north fork of Glacier creek. Most of the 
devel'opment work on the property was done by the Granby Consolidated 
Mi·ning, Smelting, and Power Company while holding the group under 
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option in 1922. The company made several open-cuts and drove an adit 
400 feet long. 

The country rock is argillite of the lower part of the Hazelton group 
and nearby is the edge of a body of augite porphyrite. The largest exposed 
mineral deposit is tabular and consists of chalcopyrite and pyrite in a 
gangue of country rock and quartz. This deposit strikes northeast and 
probably dips n<>rtihwe.gtward. The apparent width varies from 3 to 15 feet. 
The length is not proved, but occasional open-cuts along the .Jine of strike 
expose similar mineralization which may be continuous for a distance of 
500 feet or more. A sample taken at one place across a breadth of 3 feet 
assayed 10 per cent copper. An adit driven to pass under the deposit cross­
cut chalcopyrite-bearing quartz stringers but did not encounter commercial 
ore. The deposit may be a replacement along the bedding of the rocks or 
it may be a vein in a fracture zone. 

Other •Copper-bearing deposits are present ·but their bound-aries have not 
been determined. 

Superior Mines, Limited (Locality 67) 

Reference: Annual Report of .the Minister af Mines, British Columbia, 1925. 

Superior Mines, Limited, was organized in 1925 to acquire a group 'Of 
claims on Glacier creek adjoining and lying north of the Emperor group. A 
little work was done on two, narrow, mineral bodies on the sides of a light­
coloured dyke. Good values in silver are reported. 

Terminus Mines, Limited (Locality 20) 

References: Annual Report of the Minister of Mines, British Columbia, 1911, 1912, 
1924, 1925, 19Z6, 1927, 1928; Geol. Surv., Canada, Memoirs 32 and 159. 

The holdings of Terminus Mines, Limited, are 4,000 feet above sea-level 
on the eaSit side of American creek 3 miles above its mouth. Active e~plora­
tion began on this property many years ago and, in 1911, 12 tons of ore 
were sacked for an initial shipment. Poor transportation facilities pre­
vented any shipment of ore until 1925. Development work consists of ·a 
crosscut adit 370 feet long with short drifts to either side, a raise to a sUib­
level 50 feet above the adit, and a shaft 50 feet deep connecting the sub­
level witJh the surface. 

The country rock .consists of lava flows and volcanic fragmental rocks 
of the Hazelton group intruded by numerous dykes. The volcanic rocks 
contain much epidote. The dykes consist of feldspar por.phyry, augite 
porphyrite, diorite, and lamprophyre. Most of the dykes contain rock: fmg­
ments and consequently in many places resemble fragmental vo1canic rocks. 

The ore-body is a quartz-sulphide vein that follows a shear zone tra­
versing feldspar por.phyry. A post-ore la;lll[>rophyre dyke also follows the 
shear zone and in some places has been intruded along the middle of the 
vein. The vein as revealed in the workings is in most places less than 2 
feet wide. It has been proved to be at least 100 feet long, but the faces of 
the drifts are still in it and it may be mu<Jh longer. The ore consists of 
galena, sphalerite, pyrite, tetrahedrite, and perhaps silver minera;ls, in a 
gangue of quartz. Local concentrations of tetrahedrite cause sma1l, rioh 
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ore shoots. Six tons of ore shipped in 1925 ran 260 ounces in silver a ton, 
3 per cent lead, and 23 per cent zinc. The shear zone in which the vein lies 
is seveml times as wide as the vein and has not been thoroughly e~lored. 

Two parallel quartz-barite veins, each more than 10 feet wide, contain 
disseminated galena. They outcrop a short distance above the workings, 
but have not been exploited. Several, small, rusty areas visible near the 
shaft are local concentrations :of pyrite and pyrrhotite in a bed of tuff. 

Tyee Group (Locality 71) 

References: Annual Report of the Minist.er of Mines, British Columbia, 19'09 and 1921; 
Geol. Surv., Canada, Memoirs 32 and 159. 

The claims of the Tyee group are at an elevation of 500 feet on the 
east side of Bear river between Glacier and Bitter creeks. The country rock 
is a stock of granodiorite that intrudes volcanic rocks. A quartz vein 1 to 5 
feet wide and 75 feet long is exposed by .a shaft and open-cuts. The vein 
strikes noTthwest, is vertical, and consists of quartz and sulphides iri 
approximately equal amounts by volume. The sulphide is chiefly pyrite, 
but some chalcopyrite is present. A crosscut adit 60 feet below the vein­
outcrop has not been driven far enough to reach the vein. The vein matter 
locally assays sever·al dollars a ton in gold. 

Union Silver Mines, Limited (Locality 86) 

Reference: Annual Re·port of the Minister of Mines, British Columbia, 1925. 

Union Silver Mines, Limited, was organized in 1925 and acquired the 
Last Chance group of claims on the north fork of Ghvcier creek. This group 
adjoins and lies west of the Columbia group. An adit has been driven 95 
feet in augite porphyrite to .develop .a quartz vein that proved to be barren. 

United Empire Gold and Silver Mining Company, Limited 
(Locality 73) 

References: !Annual Report of the Minister of Mines, IJ3ritish Columbia, '1923, 1924, 
1925, and 1927; Geol. Surv., Canada, Memoir Hill. 

The United Empire Gold and Silver Mining Company, Limited, holds 
the Gold Cliff group of mineral claims. These lie on the eastern slope of 
mount Dolly near Stewart and adjoin the holdings of the Bayview Mining 
Company, Limited. The lowest mineral showings are at an elevation of 
about 3,000 feet. A vein is exposed at this place striking northwest and 
dipping 45 degrees southwest. It is 1 to 3 feet wide and has been traced 
by open-cuts for 200 feet. It lies partly in granodiorite, partly in volcanic 
rocks, and makes a right angle with the edge of the batholith. Seventy 
feet above and 70 feet west of the upper exposure of this vein is another 
vein parallel in strike but dipping steeply southwest. This vein is 1 to 4 
feet wide and has been traced up the hillside for 500 feet. These veins con­
sist of galena, sphalerite, pyrite, and tetrahedrite in a gangue of quartz. 
They are very well mineralized on the surface and in some places ar~ prac-
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tically solid sulphide. Surface exposures on the upper vein assay up to 250 
ounces in silver a ton. Underground the vein is narrower and much lower 
in grade. The lower vein assays 150 ounces or less in silver. a ton. 

The upper vein is opened by open-cuts and a drift adit lOO feet long. 
The lower vein is well exposed in open-cuts. A crosscut adit 45 feet long 
driven to intersect the lower vein has not been driven far enough to reach 
its objective. 

Vancouver Mines, Limited (Locality 20) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1925. 

Vancouver Mines, Limited, was organized in 1925 and acquired the 
Hope group of claims adjoining the Terminus group on the east side of 
American creek. An outcrop containing much pyrrhotite contained no 
values. An adit 160 feet long follows a quartz vein found to contain nothing 
of value. Other large, rusty outcrops have not been developed. 

Victoria Mines, Limited (Locality 69) 
References: Annual Report of the Minister of Mines, British Columbia, 1909, 1921, 1924, 

1925, and 1926; Geol. Surv., Canada, Memoirs 32 and 159. 

The holdings of Victoria Mines, Limited, consist of the Dandy and 
Main Reef groups situated at the northern end of the Portland Canal fissure 
zone. The country rock is argillite of the upper part of the lower sediments 
of the Hazelton group. Volcanic rocks overlie the sediments on the lower 
part of the property and the lowest adit begins in volcanic rock. Two adits 
on the property are each 400 feet long. Seven others are individually 60 
feet or less in length. 

Several veins striking north and dipping west have been found on the 
property. The Main Reef vein is known to be at least 700 feet long and 
varies from 1 to 4 feet in width. It is exposed on the surface 100 feet above 
No. 2 adit, has been drifted on for 400 feet in No. 2 adit, and is crosscut 
by No. 4 adit 120 feet lower. The vein, therefore, is known to extend to a 
depth of 220 feet. In most places the vein is in contact with a narrow, 
fine-grained dyke. The vein consists of quartz mineralized with pyrite, 
galena, and sphalerite. In most places the vein is below commercial grade, 
but a small shoot of ore from which some ore has been shipped exists in 
No. 2 adit near the portal. 

Another vein is crosscut by No. 4 adit. This vein is 3 feet wide, is 
as.socia~ed witJ:l a na~row, parallel dyke, and consists of quartz sparsely 
mmerahzed with pynte, galena, and sphalerite. The vein is not known 
elsewhere on the Victoria holdings. Several other quartz sulphide veins 
opened hy short adits exist farther up the hill. Only one of these No. 10 
is .show!!- on F~gure 1.. The veins are 1 to 4 feet wide and consist ~f quart~ 
mmer.ahze~ with pynte, &alena, and sphale!ite. The two uppermost veins 
contam a httle ·chalcopynte and arsenopynte, as well as the usual pyrite 
galena, and sphalerite. ' 

A 4-ton s~ipment of ore made i? 1909 yielded 0·7 ounce of gold, and 
20 ou?ces of si~ver a ton and contamed 23 per cent lead. A 7-ton ship­
ment .m 1925 ywlded 0 · 6 ounce of gold and 30 ounces of silver a ton and 
contamed 35 per cent lead and 10 per cent zinc. 
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Washington Group (Locality HO) 
References · Annual Report of the Minister of Mines, British Columibia, 1921, 1926, 

and 1927; Geol. Smv., Canada, Memoir 159. 

The Washington group is at an elevation of 3,800 feet on the south 
side of-the south fork of Marmot river. The country rocks are lava flows, 
tuffs, and breccias of the Hazelton group, underlain on the lower part of 
the property by argillites. The sediments and volcanic rocks strike north­
west and dip northeast at moderate angles. The batholith contact passes 
less than a quarter of a mile west of the adit. 

Four vertical, roughly parallel, rusty, sheared zones striking north and 
50 to 100 feet apart are imperfectly exposed on the surface. The widths 
of the mineralized parts are not clearly defined, but rusty, sheared rock is 
6 feet wide in some places. Pyrite, galena, sphalerite, and perhaps tetra­
hedrite, occur in the zones, but are not plentiful perhaps because of the 
oxidized nature of the outcrops. 

The rusty zones are in volcanic rock and have not been traced south­
ward into the sediments. The theory is held by the management that they 
are offset by a fault, a short distance north of the sedimentary volcanic 
contact. Northwesterly striking faults dipping northeast are numerous, 
but the offsets seen rarely exceed 5 feet. An adit 100 feet below the lowest 
mineralized shear zone has been driven eastward to crosscut the mineral 
zones. It is over 400 feet long, but does not penetrate any shear zone nor 
any ore. The zones are either cut off by a fault or they do not extend down­
ward as far as the adit. 

Windsor Group (Locality 83) 

References: Annual Report of the Minister of Mines, British Columbia, 1924 and 1930. 

The Windsor group of claims is on the west side of Bromley glacier 
at the head of Bitter {:reek. The main vein is up to 18 feet wide and con­
sists of quartz and argillite containing much pyrite and a little galena and 
sphalerite. Values in gold up to 0 ·6 ounce a ton have lbeen obtained. 
Another vein, also in argillite, is up to 18 inches wide and contains galena 
and sphalerite. It is reported to carry good values in silver. 

Wire Gold Group (Locality 101) 
.References: Annual Report of the Minister of Mines, British Columbia, 1912 a.nd 1924. 

The Wire Gold group of claims is on the north side of Marmot river 
about 2 miles from its mouth. A pyrite-bearing quartz vein in granodiorite 
has been followed by a 40-foot adit. The vein is up to 2 feet wide but is 
very sparsely mineralized. 
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SALMON RIVER DISTRICT 

American Mining and Milling Company, Limited (Locality 5) 

References: Annual Report of the Minister of Mines, British Columbia, 19'20, 1922, 
and 1923. 

The holdings of American Mining and Milling Company, Limited, 
consist of the Betty group north of Divide lake, the Sunrise group east 
of Long lake, the Daly-Sullivan group, 2 miles south of Long lake, and 
the Lois-Edith group northeast of Long lake. · 

On the Betty group a quartz vein up to 4 feet wide strikes southeast 
and dips 70 degrees southwest. The hanging-wall is sheared volcanic 
rocks and the foot-wall argillite. The vein and bordering silicified rock 
contain pyrite, galena, sphalerite, chalcopyrite, and silver sulphide. Picked 
samples have assayed 400 ounces of silver a ton. Narrow streaks of sul­
phide also occur following bedding planes of the argillite. 

B. C. Bonanza Mines, Limited (Locality 13) 

R eferences: .Annual Report of the Minister o;f Mines, British Columbia, 1919, 1920, 
1922, 1923, and 1925; Geol. Surv., Canada, Sum. Rept. 1919, pt. B, and 
Memoir 132. 

The holdings of the B.O. Bonanza Mines, Limited, consist of the 
Spider group east of Cascade creek and a mile north of Long lake, and 
the Web group adjoining and lying east of the Spider group. 

The country rock on the Spider group is a stock of augite porphy:rite 
intruding volcanic and sedimentary rocks. Several quartz veins lie in the 
augite porphyrite. The main vein is up to 20 feet wide striking northeast 
and has been. followed on the surface for 700 feet. It is mineralized with 
galena, sphalerite, chalcopyrite, and pyrite where it intersects argillite in­
clusions in the porphyrite. The main vein is cut by a shear zone striking 
west-northwest. This shear zone was followed by an adit 700 feet long 
and found to contain small lenses of sulphides holding thin flakes of native 
silver and consisting mainly of sphalerite, galena, chalcopyrite, pyrite, 
freibergite, and argentite. Two tons of ore picked from the dump of the 
tunnel assayed 0·46 ounce of gold and 384 ounces of silver a ton, 9 per 
cent lead, and 13 per cent zinc. Five tons of ore sorted from another vein 
gave an almost identical assay. 

B. C. Silver Mines, Limited (Locality 50) 

References: Aamual Report of the Minister of Mines, British Columbia, 1919, 1920, 
1922, 1923, 1924, 1925, 1926, 1927, 1928, 1929, and 1931. 

The holdings of the B.O. Silver Mines, Limited, consist of two groups 
of claims adjoining and lying respectively north and south of the holdings 
of the Premier Gold Mining Company. The company has confined its 
efforts almost entirely to the development of its holdings, but has made 
two shipments of ore totalling 1,014 tons of ore which yielded 2,000 ounces 
of gold and 80,000 ounces of silver. 
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The country rock on the property consists of sheared tJuffs intruded 
by an irregularly shaped stock of feldspar porphyry whi{)h is also sheared 
locally. The whole is cut by dykes of various types. Development work 
has been confined almost entirely to the group of claims north of the 
Premier mine. The main Premier ore zone strikes northeast and passes 
through the north group. The surface was drift covered and the main 
ore-bodies were discovered by underground work. The main ore zone has 
been followed for a distance of 3,200 feet where it enters the ground of 
the Sebakwe and District Mines, Limited. At the Premier mine the ore 
zone is fairly regular and is accompanied on the foot-wall side by several 
parallel ore stringers distant lOO to 400 feet :from the main ore-bodies. On 
B.O. Silver ground the main ore zone is not ore bearing for . the whole of 
its length but contains a number of ore-bodies. As indicated on No. 6 
level the ore z·one appears to have been offset in several places by faults 
with offsets up to 100 feet. 

. The ore, like that in the Premier mine, grades from silicified rock 
containing pyrite and low values in gold and silver, to a heavy sulphide 
ore consisting of pyrite, galena, and sphalerite with good values in gold 
and silver. The heavy sulphide ore contains some tetrahedrite, native 
gold, and, locally, silver minerals. The ore zone is everywhere highly 
silicified. The ore-bodies appear to be largest where the wall-rocks are 
feldspar porphyry. 

The property has been develop·ed by No. 3 adit and No. 2 adit at 
elevations of 1,802 and 2,072 feet respectively. Below No. 3 adit sub-levels 
have been driven at elevations of 1,672 feet (No. 4 level), 1,448 feet 
·(No. 5 level), and 1,348 feet (No. 6 level). Another sub-level lOO feet 
below No. 6 level has been started. Ore has been found down to the 
deepest level. The total length of underground work, excluding diamond 
drilling, shafts, raises, and stopes, approximates 4 miles. No. 6 level is 
at the same elevation as the Premier No. 4 level and No. 3 level at the 
elevation of the Premier No. 2 level. 

Blue Jay Group (Locality 49) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1928. 

The Blue Jay group· of claims adjoins and lies south of the holdings 
of the Premier Extension Gold Mining Company. Open-cuts expose a 
silicified zone containing pyrite. 

Boundary Group (Locality 43) 

References: Annual Report of the Minister of Mines, British Columbia, 1911, 1917, 
1918, and 1919. 

The . Bou~dary group of claims adjoins and lies northwest of the 
Indian group. A pyrite-bearing quartz vein has been traced by open­
cuts and has also been crosscut by a 40-foot adit. 
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Buena Vista Mining Company, Limited (Locality 39) 

References: Annual Report of the Minister of Mines, British Columbia, 1905, 1907, 
1910, 1911, 1913, 1914, 1915, 1917, 1918, 1919, 1920, 1922, 1923, 1925, 1926, 1927, 
1928, 1929, 1930, and 1931; Geol. Surv., Canade., Sum. Rept. 1919, pt. B; 
Memoirs 32 and 132. · 

The holdings of the Buena Vista Mining Company, Limited, consist 
of the Big Missouri group on Big Missouri ridge about 5 miles north of 
the Premier mine. The claims cover Harris creek and Big Missouri ridge 
on the west side of the creek. The claims are underlain by volcanic rocks 
that are for the most part rudely stratified, fragmental types. They strike 
north to north-northwest and lie in an anticline. On the summit of Big 
Missouri ridge they dip west at 45 degrees. Eastward along Harris creek 
the angle of dip is lower, and east of the creek they dip at gentle to mod­
erate angles northeastward. The volcanic rocks are intruded, as for 
example on the E. Pluribus and on other claims farther south, by feldspar 
porphyry similar to that at the Premier mine. Narrow lamprophyre dykes 
are numerous. 

Prior to 1927 mining work consisted of making open-cuts, driving 
short adits, and of diamond drilling. The purpose of this work ,was to trace 
mineral deposits known on the surface and in shailow workings. On Big 
Missouri ridge, on the Rambler, Buena Vista, Province, J. P. Fraction, 
Jain, Golden Crown, and Big Missouri claims, where the vol<lanic rocks 
in the main strike about north and dip west, some beds have !been miner­
alized and others have not. The mineralized beds outcrop as long bands 
of rusty rock containing pyrite, chalcopyrite, galena, and sphalerite that 
are more abundant in some places than in others. The rocks are traversed 
by shattered zones and fractures and perhaps because the rocks are very 
much alike the fracturing is not concentrated into one main fracture zone. 

On the Buena Vista claim two short adits · less than 100 feet apart 
expose a mineralized and silicified zone up to 10 feet wide. It strikes 
north and dips at a moderate to gentle angle westward. Assays over 
widths of several feet gave values in gold up to 5 ounces a ton, in silver 
up to 5 ounces a ton, in lead and zinc up to 10 per cent, and less than 1 
per cent in copper. 

South of the Buena Vista claim, on the Province claim and on the 
northern part of the Jain claim which is south of the Province, more than 
thirty open-cuts expose sulphides in an area 800 feet in diameter. This 
mineralized area is 1,500 feet distant from that on the Buena Vista and is 
not connected with it. The rocks are somewhat sheared locally, the planes 
of shearing strike north-northwest and dip about 45 degrees west. In the'· 
open-cuts the rocks are silicified, are ribboned with quartz stringers trend­
ing north to north-northwest, and hold pyrite, sphalerite, galena, and 
chalcopyrite. In places 'bands of fairly heavy sulphide up to 3 feet wide 
strike north to northwest, but in general the mineralization is more dis­
seminated with here and there quartz-sulphide veinlets. Locally sphal­
erite is rather plentiful. Open-cuts and a short adit near the southwest 
corner of the Province claim and open-cuts for several hundred feet to the 
east reveal massive pyrite, sphalerite, galena, and chalcopyrite. The min­
eral bodies on the Province appear to be irregular lenses striking north to 
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northwest and dipping in general west, and between the higher grade lenses 
much rock has been silicified and pyritized. Clothier states that an aver­
age of the results of assays of hundreds of samples from the Province claim 
would be rub out 60 cents in gold, about 2 ounces of silver, 2 ·16 per cent 
lead, 0·53 per cent copper, and 5 per cent zinc. 

The Golden Crown claim is south of the Jain. On it two short adits 
explore a mineral zone up to 10 feet wide that in places contains gold values 
up to 0 · 2 ounce a ton. This showing is not connected with those on the 
Province and J ain claims. 

The Big Missouri claim is 1,500 feet southwest of the Golden Crown 
claim. On it a large area is mineralized with pyrite and within this area 
patches are silicified and well mineralized. One of these is about 8 feet 
wide, 50 feet or more long, strikes north, and dips 70 degrees west. Picked 
samples assay up to 0 · 2 ounce of gold and 4 ounces of silver a ton, lead 
runs up to 4 per cent and zinc to 10 per cent. 

Showings on the Laura and E. Pluribus claims are mainly east of 
Harris creek. On these claims the angle of dip of the rocks is lower than 
on Big Missouri ridge and to the east on the adjoining Mineral Hill group, 
where the volcanic rocks are overlain by sediments, the dip is to the east. 

On the Laura a silicified zone with pyrite, galena, sphalerite, and chal­
copyrite strikes north and crosses Harris creek. This is known as the Creek 
ore-body. It is at least 150 feet long and is up to 10 feet wide. It dips 
west about 35 degrees. Samples from this showing assay less than 0 ·1 ounce 
of gold and rubout 1 ounce of silver a ton. Lead runs about 3 per cent and 
zinc up to 6 per cent. 

On the E. Pluribus much of the rock is feldspar porphyry and deposits 
in this rock have been explored by open-cuts, diamond drill holes, and by 
2,500 feet of near surface adits. West of, but near, Harris creek are two 
or three cuts and short adits known as the Calcite cuts. They are in a shat­
tered zone cemented by quartz, calcite, pyrite, and sphalerite. The main 
showings on the E. Pluribus are mineralized silicified zones. One is 6 feet 
wide and has been traced for several hundred feet. It strikes northeast 
and dips steeply southeast parallel to the shearing that is exhibited in 
places ·by the rocks. This silicified zone contains the same minerals as the 
other showings and also carries tetrahedrite and silver minerals. Picked 
samples assay 300 ounces of silver a ton, but the gold values are in gen­
eral less than 0 ·1 ounce a ton. A diamond drill hole driven through this 
body affords samples that assayed as high as 2-!- ounces of gold and about 
20 ounces of silver a ton. This zone and another that is well mineralized 
only locally have been explored by about 2,500 feet of adits. 

Since 1927 development work has been concentrated on the west side of 
Harris creek. The Province adit, ·beginning at an elevation of 2,900 feet, 
was driven north 60 degrees west for 2,700 feet and .passes directly under 
the great cluster of open-cuts on the Province claim, some of which are as 
much as 600 feet above the adit. Judging from the strike and dip of the 
rocks the outcropping mineral deposits should dip west and, therefore, 
mineralization found in the adit 600 feet below and directly under the cuts 
is not necessarily the downward continuation of the surfa-ce deposits. If 
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a mineral zone found in the adit does continue to the surface it will, pre­
sumably, have a westerly dip and will outcrop well to the east of a point 
vertically above its position in the adit. 

Mineral deposits diseovered in the Province tunnel were explored by 
some 8,000 feet of tunnelling and by diamond · drilling. A silicified zone 
was encountered 1,650 feet from the portal. The zone is up to 400 feet wide 
and has been followed by drifts for a length of 1,200 feet. It is in general 
well silicified and pyritized and locally contains sphalerite, a little galena, 
and more pyrite than the general average. The zone and the neighbouring 
rocks are cut by numerous, narrow quartz veins and also by calcite veins 
commonly striking about north. Among the youngest veins are veins up to 
2 inches wide tJhat can be followed for only 50 feet or less. Parts of. such 
veins carry much free gold. Some specimens show plates of gold an eighth 
of an inch thick. These veinlets appear to tbe confined to the silicified zone. 
They strike north to northwest and dip from vertical to 45 degrees south­
west. The veinlets consist of quartz 'banded with thin seams of ~hlorite. In 
general the free gold is fine but locally is quite coarse. The narrow gold­
quartz veinlets are cut by black and white calcite veins. In the Province 
adit two other silicified bands parallel the main one. They are less than 100 
feet wide, more than 1,000 feet long, and are also characterized by narrow 
quartz veins carrying gold. 

The rocks in the adit are rudely stratified, volcanic fragmental rocks 
that strike nortJh to northwest and dip 45 degrees to 70 degrees westerly. 
Individual beds cannot be followed far along the strike. They show con­
siderable variation in lithology and thickness. The silicified zones appear 
to follow certain beds that ·apparently served as the best channels for the 
ore solutions, perhaps because of their greater porosity. The value of these 
deposits depends on the number and richness of the narrow gold-quartz 
veins. To determine the value of the deposits, the silicified zones were 
mined from the crosscuts, drifts, and from experimental stapes and the ore 
produced was milled. The results of this test have not been pU!blished. 

Bush Consolidated Gold Mines, Limited (Locality 42) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1925, 
1926, 1927, and 1928. 

The holding-s of the Bush Consolidated Gold Mines, Limited, ·consist 
of the Border and Sunshine claims, ExcJha~ge group, Extenuate group, Start 
group, Cobalt group, and Maple Leaf group. Most of this ground lies on 
the east side of Cascade creek and Harris creek between Long lake on the 
north and the Northern Light group on the south. 

The Start group is at the northern end of Slate mountain. A quartz 
vein looally 6 feet wide and mineralized with galena and sphalerite has been 
followed about 200 feet by an adit. The Extenuate group is south of the 
Start group. Mineral deposits discovered so far are of low grade. On the 
Border claim on Cascade creek at the International Boundary a mineralized 
zone in feldspar porphyry contains quartz, pyrite, and sphalerite. On the 
Sunshine claim, south of Long lake, a sheared zone in tuffs contains very 
sparsely distributed pyrite, sphalerite, and galena. 
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Cascade Falls Mining Company, Limited 

References: Annual Report of the Minister of Mines, British Columbia, 1911, 1912, 
and 1913; Geol. Surv., Canada, Memoir 32. 

Cascade Falls Mining Company, Limited, carried on development work 
from 1911 to 1913 on claims east of Cascade creek about a mile from the 
International Boundary line. McConnell mentions an easterly striking min­
eralized and silicified zone up to 30 feet wide. He records one assay of a 
sample of 8 feet of the zone that showed 0 ·14 ounce of gold, 7 ounces of 
silver a ton, and 7 · 60 per cent lead. 

Eldorado Gold Mines Consolidated, Limited (Locality 9) 

References: Annual Report of the Minister of Mines, British Columbia, 1923 and 
1925. 

The holdings of Eldor·ado Gold Mines Consolidated, Limited, consist 
of four claims that lie west of Salmon glacier and adjoin the Outland Silver 
Bar group. The mineral deposits are narrow quartz veins in argillite cut 
by the belt of dykes. Open-cuts and adits have shown shoots of high-grade 
vein matter consisting of tetrahedrite and galena. Samples carried good 
values in gold and up to 600 ounces of silver a ton. 

Forty Nine Mining Company, Limited (Locality 10) 

References: Annual Report of the Minister of Mines, British Columbia, 1917, 1918, 
1919, 1920, 1923, and 1925; Geol. Surv., Canada, Memoir 132. 

The holdings of the Forty Nine Mining Company consist of the Forty 
Nine group of claims east of the Salmon River glacier, on the western slope 
of mount Dilworth. The claims are mainly underlain by volcanic frag­
mental rocks striking north to northwest and dipping at variable angles 
westward. Dykes striking north to northwest are common. At least 
two beds of tuff have 'been mineralized with pyrite and outcrop as rusty 
bands. A number of quartz-sulphide veins strike north to northwest. Some 
of the veins hold shoots of high-grade silver ore. · 

On the Oxedental, the most southerly claim of the group, quartz veins 
up to 3 feet wide strike northwest and one such vein has been followed by 
open-cuts and has been explored by an adit 120 feet long. The vein in the 
adit is about 1 foot wide and is locally weH mineralized with tetrahed~ite, 
galena, and silver minerals. 

Quartz veins also occur on the Forty Nine claim situated north of and 
adjacent to the Oxedental. Three of the veins· strike northwest and have 
been traced for almost a mile across the Forty Nine claim and the adjacent 
Yellowstone group. A sample representing a width of 8 feet across one vein 
and associated rock with disseminated sulphide assayed 0·16 ounce in gold 
and 19 ounces of silver a ton. Adits totalling about 300 feet in length 
have been driven on the Forty Nine claim. . 

On the Chicago claim several veins strike northwest and have been 
traced for several hundred feet. 

88465-11 
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Some of the veins were further explored by the Premier Gold Mining 
Company, Limited,_by means of diamond drilling. Six holes on ·the Forty 
Nine claim passed under good surface showings but failed to strike any­
thing of value. Seven on the Chicago claim did not locate ore at depth. 
Three on the Oxedental claim struck only a few spots running up to $5 
in gold and silver a ton. 

Glacier Group (Locality 46) 

References: Annual Report o£ the Minister of Mines, British Columbia, 1920 and 1925. 

The Glacier group of claims is on the east side of Salmon River glacier 
at its lower end. A quartz vein up to 5 feet wide strikes east and dips 
45 degrees south. The vein is mineralized with pyrite, chalcopyrite, end 
galena. Picked specimens have yielded high values in gold and silver. 

Hercules Mines, Limited (Locality 16) 

References: Annual Report of the Minister of Mines, :British Columbia; 1910, 1912, 
1914, 1917, 1918, 1919, 1920, and 1923; oGeol. Surv., Canada, Memoirs 32 and 132. 

The holdings of the Hercules Mines, Limited, consist of the Martha 
Ellen group of claims adjoining and lying northwest of the Big Missouri 
group. The rocks on the property are rurlely bedded tuff and breccia 
striking north and dipping gently west. A bed of tuff has been mineral­
ized with pyrite, chalcopyrite, sphalerite, galena, and quartz. The 
mineralized body is up to 25 feet wide and has been traced from south 
to north across two full claims. Samples taken over fair widths have 
shown good values in gold. A quartz vein similarly mineralized strikes 
northeast, is 1 to 8 feet wide, and has been trace4 for several hundred feet. 

High Ore Gold Mining Company, Limited (Locality 53) 

References: Annual Report IYf the Minister of Mines, !British Columbia, 1931. 

The holdings of the High Ore Gold Mining Company, Limited, consist 
of the High Ore group situated at an elevation of 4,000 feet at the Inter­
national Boundary south of the Premier mine. The property is underlain 
by volcanic rocks that strike northerly and have been sheared along planes 
also striking northerly. A silicified zone mineralized with pyrite and 
trending north has been traced by open-cuts. 

Hollywood Mines, Limited (Locality 8) 
References: Annual R~ort IYf the Minister of Mines, British Columbia, 1923, 1924, and 

1925. 

The holdings of the Hollywood Mines, Limited, consist of the Holly­
wood group of claims west of Salmon River glacier. It is reported that 
high-grade silver ore has been found on the property. 
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Indian Mines Corporation, Limited (Locality 45) 
References: Annual Report of the Minister of Mines, British Columbia, 1910, 1912, 

•1913, 1917, 1918, 1919, 1920, 1922, 1923, 1924, and 1925; Geol. Surv., Canada, 
Memoirs 32 and 132. 

The holdings of the Indian Mines Corporation, Limited, consist of the 
Indian or Portland group and the adjoining Morning mineral claim, on 
the west side of Cascade creek a mile from the International Boundary. 
Operations have been confined almost entirely to development work, but 
30 tons of ore were shipped in 1925 yielding 1 ounce of gold and 37:1 
ounces of silver, 17,000 pounds of lead, and 8,325 pounds of zinc. 

On the property porphyry of the Premier type intrudes volcanic 
rocks and a northerly striking band of cherty argillite and quartzite. All 
these rocks are cut by dykes of various types. The mineral deposit is a 
northerly striking, irregular zone locally 25 feet wide. It outcrops between 
elevations of 2,200 and 2,525 feet and has been traced for 1,200 feet on 
the Indian group claims north to where it enters the Morning mineral 
claim. Three adits at elevations of 2,243, 2,191, and 2,033 feet, respec­
tively, and having an aggregate length of somewhat more than a mile, 
follow the mineral zone. It is silicified and locally is well mineralized 
with pyrite, galena, and sphalerite that in places constitute nearly the 
whole width of the zone. In places the zone splits into separate fractures 
and loses its identity. Some of the fractures are mineralized but where 
followed became unattractive. 

The adit at an elevation of 2,191 feet was driven under the best sur­
face ·showings, but although it disclosed narrow bands of sulphide 3 feet or · 
less wide, nothing found is comparable in size with the surface showings. 
In the uppermost adit at 2,243 feet, six main shoots were found having a 
total length of 700 feet and varying in width from a few feet to 20 feet. 
Locally galena is very plentiful. The best material carries low values in 
gold and somewhat less than an ounce of silver a unit of lead. The lowest 
adit (elevation 2,033 feet) disclosed a few narrow bands of mineralized 
rock but no ore of any consequence. 

International Group (Locality 52) 
References: Annual Report of the Minister of Mines, British Columbia, .1918, 1919, 

1000, and: 1922; Geol. Surv., Canada, Memoir 132. 

The International group of claims is at the International Boundary 
line, west o,f Cascade creek and about 2,200 feet above sea-level. Open­
cuts expose a silicified ?.one mineralized with pyrite, up to 10 feet wide, 
lying in a narrow body of feldspar porphyry. Both the porphyry body 
and the silicified zone strike north. A crosscut adit 150 feet below the 
open-cuts has not been driven far enough to intersect the zone. 

Last Chance Group (Locality 41) 
Reference: Annual Report of the Minister of Mines, British CoLumbia, 1927. 

The Last Chance group of claims is on the west side of Salmon River 
glacier at the International ' Boundary line. The mineral deposit is a 
quartz vein up to 1t feet wide in granite. The vein contains some pyrite, 
galena, and sphalerite. 

88465---1111 
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Lion Group (Locality 12) 
References: Annual Report of the Minister of Mines, British Columbia, 1919, 1922, 

1926, and 1927. 

The Lion group of claims is on the southern slope of mount Dils­
worth and is crossed by the belt of dykes. A vein crosses one of the dykes 
but does not extend beyond the dyke walls and consequently has a length 
of only 20 feet. 

Mineral Hill Mines, Limited (Locality 38) 
References: An·nual Report of the Minister of Mines, British Columbia, 1917, 1918, 

1919, 1922, and 1925; <kol. Surv., Canada, Memoir 132. 

The holdings of Mineral Hill Mines, Limited, consist of the Mineral 
Hill group. This lies east of Harris creek and adjoins the E. Pluribus, 
Laura, and Golden Crown claims of the Big Missouri group. 

The mineral deposit is a northeasterly striking quartz-sulphide zone 
which may be a continuation of the main showing on the E. Pluribus claim 
of the Big Missouri group. Open-cuts disclosed some very high-grade 
silver ore, but in an adit passing below them only low-grade mineralization 
was found. The deposit lies in feldspar porphyry similar to that at the 
Premier mine. Lamprophyre dykes are numerous in the adit. 

Montana Fraction (Locality 16) 
Reference: Annual Report of the Minister of Mines, British Columbia, 1923. 

The Montana Fraction claim adjoins and lies east of the holdings of 
Hercules Mines, Limited. Three quartz veins on the property are 
mineralized with pyrite, galena, and sphalerite. One of the veins is up to 
15 feet wide. 

Munro Mining Company, Limited (Locality 40) 
References: Annual Report of the Minister of Mines, British Columbia, 1920, 1922, 

1925, 1926, and 1928. 

The holdings of the Munro Mining Company, Limited, consist of the 
Munro group and lie west of Salmon River glacier opposite the property 
of Hercules Mines, Limited. Two quartz veins on the Munro group ·have 
been explored. The lower vein is horizontal and has been followed by 
two adits 100 feet ·above the glacier. The vein contains some very high­
grade silver-lead ore but is very narrow. 

Outland Silver Bar Mines, Limited (Locality 9) 
References: Annual Report of the Minister of Mines, British Columbia, 1922, 1925, 

1926, 1927, 1928, and 1929. 

The holdings of Outland Silver Bar Mines, Limited, consist of the 
Outland Silver Bar group on the west side of Salmon River glacier opposite 
the Forty Nine group. Two tons of ore were shipped in 1926 and returned 
a total of 51 ounces of silver and 747 pounds of lead. 
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The rocks on the property are argillaceous sediments cut by the belt 
of dykes. The mineral deposits are veins and replacements. A silicified 
area several hundred feet across is mineralized with pyrite, pyrrhotite, 
chalcopyrite, galena, and sphalerite. Several adits show mineralized rock 
similar to that on the surface. Southwest of the silicified area several 
narrow quartz veins have been followed by adits. The veins are 
mineralized with pyrite, galena, sphalerite, and tetrahedrite. One vein is 
mineralized chiefly with ·arsenopyrite. The most promising vein strikes 
north, is 4 feet wide, and has been traced for several hundred feet. It has 
been explored by two adits. The mineralization on the group is of the 
silver-lead type with local good values in gold. 

Payroll Group (Locality 44) 

References: Annual Repo11t of the Minister of Mines, British Columbia, 1918 and 1919. 

The Payroll group of claims is on Big Missouri ridge and adjoins and 
lies north of the holdings of the Indian Mines Corporation, Limited. A 
northerly striking and easterly dipping quartz vein has been traced for 
1,000 feet. In places quartz and brecciated argillite make up a width of 
12 feet, but in general the vein is narrower. The vein is mineralized with 
pyrite, galena, and sphalerite. 

Pioneer Group (Locality 1) 
Reference/!: Annual Report of the Minister of Mines, British Columbia, 1927 and 1930. 

The Pioneer group of claims is on the west side of Tide Lake flats 
about 10 miles north of the Big Missouri group. The ground is underlain 
by light-coloured altered rocks that probably are calcareous tuffs and 
tuffaceous sediments. The rocks strike north to northeast and have steep 
dips mainly to the west. They are rather strongly sheared in a northerly 
direction across a width of 2,000 feet or more. The rocks contain dis­
seminated pyrite and locally hold seams of quartz with galena, sphalerite, 
tetrahedrite, silver minerals, and native gold. 

Premier Border Mining Company, Limited (Locality 47) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1927, 
1928, 1929, and 1930. 

The holdings of the Premier Border Mining Company consist of the 
Northern Light group of claims lying east of Cascade creek and west of 
the holdings of the B.C. Silver Corporation. 

Several silicified zones in porphyry outcrop and one or more hold low 
values in gold and silver. The latest exploratory work is an adit at an 
elevation of 1,100 feet and 1,650 feet long in a southeasterly direction. 
The adit ends about 200 feet away from B.C. Silver Corporation ground. 
The adit to a point 800 feet from the portal penetrates porphyry similar 
to that at the Premier mine, beyond this point it lies in greenstones or 
tuffs. A few, narrow, silicified bands in the porphyry may carry low 
values. A narrow galena-bearing vein outcrops near the portal. 
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Premier Extension Gold Mining Company, Limited (Locality 49) 

References: Annual Report of the Minister of Mines, British C<>lumbia, 1923, 1925, 
1926, 1927, and 1929. 

The holdings of Premier Extension Gold Mining Company, Limited, 
consist of part of the Vancouver group of claims lying west of Cascade 
creek and adjoining and lying north of the Woodbine claim. A silicified 
zone 9 feet or less wide, in feldspar porphyry similar to that at the Premier 
mine, carries low values in gold and silver. 

Premie.r Gold Mining Company, Limited (Locality 51) 

References: Annual Repol't of the Minister of Mines, British Columbia, 19U, 1912, 
1915, 1917, 1918, 1919, 1920, 1921, 1922, 1923, 1924, 1925, 1926, 1927, 1928, 1929, 
1930, 1931, and .1932; Geol. Surv., Canada, Sum. Rept. 1919, pt. B; Memoirs 32 
and 132; Min. and Sci. Press, vol. 119, pp. 670-672; Econ. Geol., vol. 21, pp. 
586-604; Can. Min. Inst., Trans., vol. 23, p. 391; Can. Inst. Min. and Met., 
vol. 25, pp. 225-232; Can. Min. Jour., 1920, pp. 454-458. 

The holdings of the Premier Gold Mining Company, Limited, are on 
the east side of Cascade creek 1 to 2 miles from the International Boundary. 
The claims extend from Cascade creek almost to the top of Bear River 
ridge. 

The annual production of the Premier mine is given in the following 
table. 

Year Tons of ore Gold, ounces Silver, ounces Lead, pounds Copper, pounds 

1918 .......... 26 182 182 
1919 .......... 488 3,209 108,285 
1920 .......... 799 2,283 77,180 
1921. ......... 18,750 40,104 1,177, 987 
1922 .......... 102,334 123,527 4,261,368 
1923 .......... 145,665 117,293 2, 746,551 62,191 
1924 .......... 159,014 139,288 3,015,382 452,010 
1925 .. . ....... 168,557 118,448 2,363,556 785,330 
1926 .......... 230,987 122,228 2, 920,492 443,088 
1927 ........ . . 244,172 117,098 3,126, 655 2, 299,991 125,407 
1928 .......... 275,811 130,294 2,368,458 2,933,599 207,632 
1929 ... . ...... 266,972 96,636 2,258, 729 2,110, 789 129,847 
1930 .......... 256,836 87,031 2,542,668 1,230,272 50,639 
1931 .......... 242,317 79,302 1,508,369 1,176,516 3,671 
1932 .......... 221,718 76,010 1,561,484 1,109, 290 34,686 

Total. .. . 2,334,446 1,252, 933 30,037,356 12,593,076 551,682 

The country rock at the mine is feldspar porphyry holding many large 
inclusions of sheared volcanic rocks altered to greenstones or green schists 
holding abundant chlorite. Rocks at a distance of a quarter of a mile 
from the porphyry contact, although locally sheared, are the usual green­
grey or purple volcanic rocks. The feldspar porphyry forms a stock of 
very irregular shape and measuring about 1! miles by 3 miles. Tongues 
of porphyry extend from the stock for distances of 1 or 2 miles and for 
the most part parallel the regional structure. The porphyry is sheared 

. locally and pyrite, sericite, and chlorite have been introduced. Phases of 
the porphyry hold orthoclase phenocrysts an inch or more long, but the 
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bulk of the rock is light green and not porphyritic. Narrow, dark, I.ampro­
phyre dykes are common in the vicinity of the mine, but are uncommon· 
in the mine workings. 

Fractures or shear zones penetrating the porphyry and the large 
inclusions of greenstone appear to be larger and more persistent where 
they traverse porphyry than where they cut greenstone. The ore-bodies 
occupied fractures, and fracture or shear zones, and most of the ore lay in 
porphyry near the southwestern, southern, and southeastern contacts of 
the body. 

The Premier ore-bodies are on the east side of Cascade creek between· 
the elevations of 700 feet and 2,100 feet. The main ore zone strik~s south­
west but down hill swings from southwest to west to northwest. The north­
easterly striking part of the zone is from 1,500 to 2,000 feet long in Premier 
ground, the northwesterly striking part is about 3,000 feet long. 

Most of the ore-bodies bottomed above the lowest adit level, No. 6, 
at an elevation of 77'3 feet, but some ore has been stoped down to this 
level and an unknown quantity has recently been discovered 150 feet below 
No. 6 level. A large part of the northeasterly . striking part of the zone 
was a wide body of solid ore. The northwesterly striking part of the zone 
was of much lower grade and only a few ore-bodies were found in it. The 
ore-bodies were in general 30 feet or less in width, except at the bend where 
a width of more than 50 feet was mined. Several parallel ore-bearing 
veins a few inches to 6 feet wide were found 300 feet or less south of the 
bend in the zone and of the northeasterly striking part of the zone. 

The northeasterly striking part of the zone was mostly ore with several 
higher grade bodies, from the surface downward to below No. 4level (1,329 
feet), but not as far as No. 5 level (1,076 feet). The upper part of the 
zone dipped about 70 degrees northwest and the lower part about 45 
degrees northwest. The ore shoots plunged steeply to the southwest. The 
strike length of the ore-bearing part of the zone was greater on the second 
and third levels than at the surface or at greater depth. Only a few short 
ore shoots reached No. 5 level and only one as far as No. 6 level. The 
newly discovered ore-body, 150 feet below No. 6 level, may be part of a 
shoot not found in higher levels. At the bend the whole zone was an ore 
shoot from some distance above No. 3 level down to No. 5 level where it 
was considerably shorter than elsewhere. The ore shoot dipped about 80 
degrees and plunged steeply to the west. The northwest zone dipped 
steeply northeast and the few ore shoots plunged steeply northwest. These 
ore shoots did not go far below No. 4 level (1,329 feet). 

The ore was, for the most part, fairly solid sulphide consisting at depth 
of pyrite, galena, and sphalerite with minor amounts of chalcopyrite . . 
From a short distance below No. 3 level to the surface the ore contained 
important amounts of polybasite, ruby silver, argentite, native silver, 
electrum, native gold, and tetrahedrite, some of which contained much 
silver. Locally in the northeastern sector of the zone the ore consisted of 
quartz containing disseminated ore minerals. At the ends of most ore 
shoots ore gradually gave way to silicified country rock containing dissem­
inated pyrite and narrow streaks of ore minerals. The ore of the upper 
part of the mine was probably finer grained than that in the lower part. 
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At least some of the galena on No. 3 and No. 4 levels was coarser grained 
than that at higher levels. The newly discovered ore below No. 6 level, 
however, is reported to be moderately fine grained. 

The walls of the ore zone are silicified, sericitized, and impregnated 
with pyrite to distances of 1(} feet or more from the ore-bodies. Burton 
reports the presence of adularia in the rocks immediately adjacent to the 
ore. 

Some of the' ore from near the surface contained many ounces of gold 
a ton, one of the early shipments ran 7 ounces to the ton. The quantity 
of gold gradually decreased with depth until at No. 4 level the average 
was somewhat les~ than t ounce a ton. At greater depths the ore averaged 
less than 0·4 ounce a ton. Near the surface some ore ran many hundreds 
of ounces of silver a ton, and one of the early shipments held 220 ounces a 
ton. The quantity of silver decreased with depth at a greater rate than 
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Figure 16. Plan of No. 3 level (elevation 1,550 f eet), Premier 
mine (A-B, C-D, etc.: lines of sect ion, See Figure 17) . 

that of the gold. On No. 4 level the silver averaged 4 ounces or less, and 
at greater depth less than 2 ounces a ton. An indication of the change in 
the ratio of gold to silver in the ore is given by the average assay values 
of the ore produced each month. In stopes lA, lB, .and lC above No. 1 
level the ratio of gold to silver was between as 1 is to 40 and as 1 is to 60. 
In the same stopes just above No. 2 level the ratio dropped t o between as 
1 is to 30 and as 1 is to 55. Below No. 2 level the ratio changed gradually 
until on No. 3 level it was between as 1 is to 12 and as 1 is to 25. On 
No. 4 level the ratio was between as 1 is to 10 and as 1 is to 14. At No. 5 
level the stopes converged to form one stope and the ratio changed grad­
ually until at No. 5 level it was approximately as 1 is to 5. Another set 
of stopes continuing from No. 1 level down to a single stope on No. ~ 
level showed a gradual change in the gold-silver ratio from about as 1 is 
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to 30 on No. 1 level, to as 1 is to 20 on No. 2 level, to as 1 is to 10 on 
No. 3 level, to from as 1 is to 5 to as 1 is to 12 on No. 4 level, to as 1 is to 5 
on No. 5 level. In the case of another ore-body extending from about 
No. 2 level to No. 4 level, the ratio changed from about as 1 is to 12 on 
No. 2 level, to about as 1 i~ to 9 on No. 3 level, to a varying ratio on No. 4 
level that averaged about as 1 is to 9. The three ore-bodies referred to 
occurred in the northeast sector. In the case of an ore-body extending 
from No. 5 to No. 6 level and possibly not occurring in the northeast zone, 
the ratio changed from about as 1 is to 6 on No. 5 level to as 1 is to 3 or as 
1 is to 4 on No. 6 level. 

In addition to the main ore zone there are four veins spaced somewhat 
less than lOO feet apart south of the point where the strike of the main ore 
zone changes from southwest to west. The veins extend northeastward 
and join the northeast sector at small angles. The longest vein is about 
1,500 feet long. The veins dip steeply southeast unlike the roughly parallel 
northeast sector of the main ore zone which dips northwest. The veins 
consist mainly of pyrite in a quartz gangue. Free gold is not uncommon 
but for the most part is invisible. Locally the gold content is as high as 
100 ounces of gold a ton. In general the gold content is high enough to 
warrant mining veins somewhat less than 1 foot wide. The ratio of gold 
to silver is commonly about as 1 is to 1, but in some places it is as 2 is to 1. 

At the surface on the foot-wall side of the main ore zone a band of 
tuff separates two bodies of porphyry. This band is a few hundred feet 
thick where it roughly parallels the .northeastern third of the northeastern 
sector of the ore zone and slopes gently northwest. At about No. 4 level 
the band of tuff intersects the ore zone and the ore zone there is relatively 
unproductive. To the southwest the band of tuffs becomes much thicker 
and has a steeper dip at the surface, but the dip, at depth, decreases so that 
the ore zone intersects the tuffs near No. 5 level. This part of the ore zone 
is also unproductive. The dip of the ore zone decreases to about 45 degrees 
before the zone enters the tuffs. At the surface the southwestern two-thirds 
of the northeastern sector of the ore zone and the adjacent part of the north­
western sector of the zone are in porphyry 50 to 100 feet above the edge of 
the tuff band. It seems as if the body of tuffs was of sufficient size to in­
fluence the location of the fracture zone which later was filled with ore. 
At several places in the mine the ore zone crosses small inclusions of tuff 
and there the zone is narrower than where it lies in porphyry on either side 
of the inclusion. This condition seems to indicate that the tuffs yielded to 
fracturing less readily than the porphyry. The tuffs are less brittle than 
the porphyry, and under stress may have sheared rather than fractured 
like the porphyry. 

The lower edge of the tuff band where it borders the northeastern ore 
sector is highly irregular due to wedges and tongues of porphyry project­
ing upward into the tuffs. The overlying tuffs, therefore, vary greatly in 
thickness in short distances. This variation may have been a prime fac­
tor in permitting fractures to penetrate the tuffs and thus to give rise to · 
the veins that, as already described, occur in this section. 
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St. Eugene Group (Locality 7) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1927. 

The St. Eugene group of claims is on the east slope of August moun­
tain, west of the northern part of Salmon River glacier. Four parallel 
northeasterly striking quartz veins in volcanic rocks are mineralized with 
pyrite, galena, sphalerite, chalcopyrite, and tetrahedrite. Three of the 
veins are 25 feet apart and the fourth is 150 feet farther east. The veins 
are 5 feet or less wide. A sample across a 2-foot section of one vein ran 
a trace in gold and 11 ounces of silver a ton, 18 per cent lead, and 8 per 
cent zinc. 

Salmon Gold Group (Locality 4) 

References: Annual Report of the Minister of Mines, British Columbia, 1930, 1931, 
and 1932; Geol. Surv., Canaqa, Sum. Rept. 1931, pt. A. 

The Salmon Gold group of claims is west of Summit lake at the north 
end of Salmon River glacier. The principal deposits are at an elevation 
of a/bout 3,800 feet or 1,000 feet a'bove the lake. 

The claims are underlain by augite · andesite, an intrusive member of 
the volcanic series, invaded north of the mineral deposits by a small, 
irregularly shaped stock of granodiorite and by dykes of various typea. 

The largest deposit is a silicified zone containing much pyrrhotite and 
some arsenopyrite, sphalerite, and chalcopyrite, and probably native gold. 
Th'e zone is up to 25 feet wide, but the average width is less than 10 feet. 
It has been traced in a northwesterly direction for 300 feet up to the lower 
end of a glacier. The zone appears to be approximately vertical. Drill 
holes crossing the main zone at shallow depth indicated spotty values in 
gold and the highest assays of drill samples were less than 1 ounce of gold 
a ton. 

The main zone is joined by several westerly striking quartz veins that 
curve to the northwest as they join the larger body. These veins have been 
traced for · several hundred feet and are in general less than 5 feet wide. 
They dip steeply north. The veins hold mu(}h more quartz, more pyrite, and 
much less pyrrhotite than the main zone. On the surface values in gold are 
in general somewhat lower and in silver a little higher than those present 
in the main zone. Diamond drill holes at shallow depth disclosed spotty 
values in gold rarely as high as 0 · 5 ounce, and less than half an ounce of 
silver a ton. 

Salmon River High Grades, Limited (Locality 6) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1925. 

The Salmon River High Grades, Limited, own the Daisy group of 
cla.ims east of the north end of Salmon River glacier. Two small quartz 
veins sparsely mineralized with tetrahedrite occur in contorted sediments. 
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Sebakwe and District Mines, Umited (Locality 48) 

References: Annual Report" of the Minister of Mines, British Columbia, 1916, 1918, 
1919, 1920, 1922, 1923, 19~5, 1926, 1927, 1928, 1929, and 1930. 

The property of Sebakwe and District Mines, Limited, adjoins the 
holdings of B.O. Silver Mines, Limited, and Premier Gold Mining Company, 
Limited. 

On this property fe'ldspar po:rphyi'y is somewhat less extensive and 
purple and green volcanic rocks more plentiful than on the properties of 
Premier and B.C. Silver Mines. Over muah of the area the rocks are 
severely sheared, the shear planes striking northeast and dipping 45 degrees 
northwest. 

The first discovered mineral deposits are closely spaced silver-bearing 
stringers in tuffaceous rocks and lie northeast of discoveries made after 
1925. The efforts of the present owners of the property were directed to 
searching for a northeasterly continuation of the ore zone of the Premier 
mine which was known to extend from the Premier property into B.O. Silver 
ground. A crosscut adit was driven southeastward at an elevation of 1,663 
feet, the same as that of the B.C. Silver No. 4 level. At a distance of 1,100 
feet an ore-1body was encountered that proved to be 250 feet long and ll!bout 
15 feet wide. The strike of the body was northeast and the dip about 45 
degrees northwest. The crosscut was driven through purple and green tuft's, 
but the ore-body Iay in a band or wedge of porphyry striking northeast and 
dipping 45 degrees or less northwestward beneath the tuft's. The po!iphyry 
body was encountered near its top and the ore-body did not extend upward 
into the tuft's. In depth the· porphyry body widened. The ore-body extended 
down to No. 6 level at an elevation: of 1,369 feet. It plunged steeply to the 
southwest. The ore consisted of pyrite, galena, and sphalerite in quartz 
and silicified porphyry. It was similar to the ore in the Premier and B.O. 
Silver Mines in that it graded from a heavy sulphide ore to silicified 
porphyry. The values were in gold and! silver. 

Silver Gt·oup (Locality I) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1927. 

The Silver group of claims is south of the Pioneer group on the west side 
of Tide Lake flats a few miles north of Summit lake. Several veins, 3! 
feet or less wide, are known and one contains massive sulp·hide. A sample 
of this vein assayed 0 · 30 ounce of gold •and 148 ounces of silver a ton, 30 
per cent lead, and 4 per cent zinc. 

Silver .Basin Group (Locality 16) 

Reference: Annual Report of the Minister of Mines, British Columbia, 1929. 

The Silver Basin group of claims is on the east side of the Salmon River 
glacier and adjoins and lies west of the holdings of Hercules Mines, Limited. 
A shattered zone in argillites contains stringers of quartz mineralized with 
galena, sphalerite, and pyrite. 
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Silver Crest Mines, limited (Locality 14) 
References: Annual Report of the Minister of Mines, British Columbia, 1919, 1920, 

1922, 1924, 1925, 1926, and 1927. 

The holdings of the Silver Crest Mines, Limited, consist of the Silver 
Hill group of claims on the southeastern slope of mount Di1worth. The 
claims are underlain by argillite cut by dykes of many types. Most of the 
larger dykes are of quartz povphyry. The deposits are mainly confined to 
the quartz porphyry or other acidic types of dykes. Some are pegmatitic 
phases of the dykes containing well-crystallized ore minerals and quartz. 
Others are quartz gashes containing pyrite, sphalerite, galena, chalcopyrite, 
polybasite, and native silver. The occurrences suggest strongly that the 
ore minerals are end products of crystallization of the dykes in which they 
are found. The deposits appear to be small and sporadically distributed in 
the dykes. A small shipment of ore returned 257 ounces of silver to the ton. 
Underground work consists of two adits with a combined length of over 
500 feet. 

Silver Tip Mining and Development Company (Locality 15) 
References: Annual Report of the Milllister of Mines, British Columbia., 1917, 1919, 

1920, 1922, 1925, 1926, 1927, and 1928. -

The holdings of Silver Tip Mining and Development Company consist 
of the Silver Tip group of claims south of mount Dilworth between the 
Unicorn group and the holdings of Silver Crest Mines, Limited. 

The property is underlain by the ·belt of dykes. Some of the deposits, 
as in the case of those on the Silver Crest group, are in quartz porphyry or 
other acid types of dykes. Others are in volcanics and sediments intruded 
by the dykes. One of the earliest discoveries was a galena vein about 18 
inches wide and containing 120 ounces of silver a ton. Another vein lies 
between a quartz porphyry dyke forming the foot-wall and argillites form­
ing the hanging-wall. The vein strikes east, dips 35 degrees- soutli, and is 
about 4! feet wide. It contains galena, and samples assay up to 100 ounces 
of silver a ton. Two similar but somewhat narrower, parallel veins occur a 
few hundred feet away between porphyry dykes and other rocks. Several 
other veins occur in quartz porphyry dykes. 

Silverton Group (Locality I) 
The Silverton group of claims is west of Tide Lake fiats, adjoins the 

Silver group, and lies several miles north of Summit lake. The mineral 
deposits are reported to be similar to those on the Silver group. 

Troy Group (Locality 6) 
References: Annual Report of the Minister of Mines, British Columbia, 1924, 1925, 

1926, 192'7, and 1930; Geol. Surv., Canada, Sum. Rept. 1931, pt. A. 

The Troy group of claims is east of the northern end of Salmon River 
glacier. Two veins occur in the lower beds of a series of argillites overlying 
volcanic rocks to the northwest." The argillites strike north to northeast and 
dip east. The veins are up to 3 feet wide · and lie in narrow shear zones. 
They contain quartz, pyrite, sphalerite, galena, tetrahedrite, and chalco­
pyrite. Samples give high assays in silver. Silicified zones with pyrite 
occur in the volcanic rocks. 
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Unicorn Mining Company, Limited (Looality 37) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1922, 
1923, 1925, 1928, 1929, 1930, 1931, and 1932. 

The holdings of Unicorn Mining Company, Limited, consist of the 
Unicorn group of claims adjoining and lying east of the northern claims 
of the Big Missouri group. 

The claims are underlain mainly by tuffs and other types of volcanic 
rocks near the top of the vol'Canic series. Overlying sediments occur a 
short distance east. Most of the bedded rocks are nearly horizontal. 
Feldspar porphyry extending northward from the Big Missouri group out­
crops over part of the western half of the Good Hope claim. Most of 
the showings are on the Good Hope claim directly north of the Union 
and Laura claims of the Big Missouri group. The line of st rike of the 
deposit found in the Province tunnel of the Big Missouri group passes 
well to the west of the Good Hope claim. 

At the eastern boundary of the Good Hope claim are two easterly 
striking veins and two that strike northwest. The two northwesterly 
striking veins are of quartz containing pyrite, sphalerite, and galena. 
They are about 3 feet wide and have been traced for 100 and 250 feet 
respectively. Samples assay up to 0 · 2 ounce in · gold and 30 ounces in 
silver a ton. On the western half of the Good Hope claim there are four 
easterly striking deposits and two striking north to northwest. Most of 
these deposits are veins 3 feet or less wide, and consist of quartz with 
pyrite, sphalerite, and galena. The values approximate 0·2 ounce in gold 
and 10 ounces in silver a ton, but occasional high gold assays have been 
obtained. One of the easterly striking bodies is a shear zone up to 50 
feet wide, sparsely mineralized and carrying low values in silver and gold. 
There are three adits 200 feet, 380 feet, and 590 feet long respectively. 

Woodbine Gold Mining Company, Limited (Locality 49) 

References: Annual Report of the Minister of Mines, British Columbia, 1919, 1920, 
1922, 1923, 1925, 1926, 1927, 1928, 1929, and 1930. 

The holdings of the Woodbine Gold Mining Company, Limited, con­
sist of the Woodbine and other claims adjoining and lying south of the 
Premier Extension Gold Mining Company's holdings. The property is west 
of Cascade creek half a mile from the International Boundary line. 

The country rock consists of quartz and feldspar porphyry in general 
similar to the fresher and less sheared phases of the Premier porphyry 
hut containing more quartz. There is some volcanic rock which may 
occur as inclusions in the porphyry. The whole is cut by several large 
granite dykes striking northwest. 

Deposits on the property have been explored by two adits, a number 
of diamond drill holes, and surface cuts. The upper adit at an elevation 
of 1,260 feet does not disclose ore. The lower adit at an elevation of 
1,000 feet is about 3,000 feet long, including drifts and crosscuts. This 
adit discloses a large area, 900 feet long in a northeasterly direction and 
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about 400 feet wide, that is mainly silicified and pyritized porphyry, but 
consists in part of silicified green rocks that may be volcanic, and it is 
also crossed by granitic dykes. Picked samples are reported to contain 
high values in gold. The adit lies approximately in the projected position 
of the northwesterly striking sector of the ore zone of the Premier mine. 

A silicified and mineralized zone outcropping above the upper adit is 
20 feet wide, strikes northeast, and dips about 60 degrees northwest. 

Yellowstone Gronp (Locality 11) 

References: Annual Report of the MinisteT of Mmes, British Co1umbie., 1911, 1914, 
1917, 1918, 1919, 1920, and 1923. 

The Y ellowstone group of claims is east of Salmon River glacier and 
adjoins and lies west of the Forty Nine group. Three or more quartz 
veins have been traced from the Forty Nine group across the Yellowstone 
group. The veins are up to 8 feet wide and locally assay 0·4 ounce or 
more in gold. 
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