
Chapter 1 Introduction

British Columbia is renowned for its natural beauty

and large tracts of wilderness. It is also a province richly

endowed with mineral wealth. Exploitation of this min-

eral wealth has been an economic mainstay, particularly

in northern parts of the province, since early this century.

Today, remnants of this mining heritage in the Tagish

area are as much a part of the scenery as the huge lakes

which stitch together the rugged coastal and interior pla-

teau regions (Frontispiece).

British Columbia is less widely known as a province

of incredible geologic diversity and complexity. Such

qualities paradoxically enhance the chances of economic

accumulations of metals, while at the same time making

such accumulations harder to find. Understanding the

geological elements of an area and knowing how existing

mineral deposits relate to such elements greatly sharpens

the focus of exploration for similar deposits. Until re-

cently, widespread geological map coverage in British

Columbia was available mainly as Geological Survey of

Canada mapping at 1:250 000 scale. However, in many

areas this geological database is outdated and cannot pro-

vide the benefits derived from application of modern

concepts and analytical techniques. In some places, early

geological surveys either placed little emphasis on eco-

nomic geology, or are not detailed enough to meet the de-

mands made by stakeholders of today. For example,

land-use evaluation processes rely heavily on an under-

standing of mineral potential. In regions of complex ge-

ology and correspondingly small but distinctive geologic

domains, the mineral potential may change dramatically

over small areas (tens of square kilometres or less), and

thus, high-resolution mapping is of paramount impor-

tance to either an accurate mineral potential assessment

or a focused mineral exploration program.

It is for these and other reasons that in 1986 the prov-

ince initiated a 1:50 000 geological mapping program to

investigate areas of prime importance to both the prov-

ince’s resource database and the mineral industry. The

mapping project reported on here investigated a north-

west-trending belt of rocks between Atlin, British Co-

lumbia and Skagway, Alaska (Figure 1-1) that was

known to be anomalous in arsenic, antimony and gold

(Schroeter, 1986). Previously published Geological Sur-

vey of Canada mapping of the area was conducted by

Christie between the years 1954 and 1957. A 1:250 000

map was published in 1957, but it was not accompanied

by a synoptic report.

Geological mapping under this project highlights the

details of, and interrelationships between, major litho-

logic assemblages and their bounding structures (Figure

1-1). Mapping was conducted in concert with a compre-

hensive regional geochemical sampling program, some

results of which are also reported here. In total, four

1:50 000 UTM sheets covering over 3000 square kilo-

metres were covered over the course of the project (see

Figure GM97-1 “Reliability Diagram” inset). North and

south limits to the area discussed here are the Yukon bor-

der and Atlin Provincial Park. Tagish Lake and the rivers

that feed it extend over much of the study area.

Survey Methods and Philosophy

Geologic data collected during the project are pre-

sented here. A consistent effort has been made to main-

tain a distinction between objective and subjective

information. Where such a distinction may not be intu-

itive, extrapolations have been labeled as ‘interpretive’

or ‘inferred’. Where solid data are lacking, geological in-

tuition occasionally dictates assignment of outcrops to

one unit or formation as opposed to another. Appendices

provide the reader with raw data such as fossil identifica-

tions and geochemical results.

One of the most persistent problems encountered

within the Tagish area is the need to distinguish between

stratigraphic and structural contacts. Much of the geol-

ogy of the area reflects the juxtaposition of four terranes

or assemblages and significant crustal shortening. Such

shortening occurs wherever it can be accommodated

most easily. Consequently, pre-existing discontinuities

are commonly the locus of significant contraction.

Movement along unconformities, deformation within in-

competent lithologies such as argillaceous sediments,

and dislocations along other contacts, including

pre-existing faults, accommodate most of the shortening.

It is a challenge to determine whether the magnitude of

offset at such discontinuities is significant, and to clearly

represent them in map and cross sections. Wise et al. pro-

posed a legal definition for faults: that entire class of phe-

nomena characterized by relatively tabular or planar

discontinuities in which the zone as a whole or any mac-

roscopic part of it contains displacement parallel to the

zone greater than 0.5 to 1 cm and displacement at least

five to ten times greater than the width of that part re-

gardless of whether the zone is marked by loss of cohe-

sion or extreme ductile deformation. Clearly, this

definition is not appropriate within the map area. Instead,

partly arbitrary contact definitions are applied in this
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Figure 1-1. (a) Location map of the map area within
British Columbia. (b) Regional geography and ter-
ranes modified after Wheeler and McFeely (1991).
(c) 1:250 000 and 1:50 000 map sheets, place names
and physiographic subdivisions referred to in the
text.



paper: a contact that was originally stratigraphic is

mapped as a fault if more than 10 metres of displacement

can be demonstrated. If offset can not be proven, then

the magnitude of displacement suspected must exceed

100 metres before the contact is designated as a fault. On

Figure GM97-1, only the most significant faults are

shown. These have offsets of 1 km or more.

The scale of mapping and scale of presentation of

map data pose problems in representing units that are less

than 50 metres thick. Important units can be considerably

thinner than 50 metres. If they are, their thickness may be

exaggerated on geological maps rather than omit them

because they can not be accurately represented at 1:100

000 scale. Where this has been necessary the warning

“thickness may be exaggerated” is added in the map leg-

end.

Fieldwork on the Tagish project was completed on a

quadrangle by quadrangle basis, beginning in the north-

west and ending in the south and east. Geologic complex-

ity appears to decrease southward, thus, mapping is most

reliable in the southern sheets due to application of

knowledge gained in the more geologically complex set-

ting to the northwest.

Interest in terrane interactions that constrain the tec-

tonic evolution of the Cordillera has spurred field re-

search in northwestern British Columbia and adjacent

parts of Yukon and Alaska. These areas are geologically

complex as they are comprised of a number of terranes

(cf. Wheeler et al., 1991), some of which are poorly ex-

posed and remain poorly understood. One byproduct of

the proliferation of geologic investigations across terrane

boundaries (and across domestic and international bor-

ders) is a proliferation of nomenclature. Special effort

has been made here to clarify nomenclature and, where

appropriate, to cite origins.

Mapping conducted as part of this project is com-

mensurate with 1:50 000 British Columbia Geological

Survey Branch mapping standards (BC Geological Sur-

vey, 1997).

Location and Access

An extensive network of large glacier-fed lakes pro-

vides good boat access into the study region. The

Klondike Highway, which connects Skagway with

Whitehorse, runs diagonally across the Tutshi Lake map

area in the northern part of the region. Built earlier, but

for the same purpose, the rehabilitated, narrow gauge

White Pass Railway carries tourists up the pass during the

summer months. Plans are eventually to extend the trip to

take in the eastern shore of Bennett Lake (westernmost

Tutshi Lake area).

Besides major land routes, all-terrain-vehicle roads

have been pushed to alpine elevations at the headwaters

of Graham Creek and the high plateau north of Tutshi

Lake. Similar routes ascend nearly to timberline up Hope

Creek and up the north side of Pavey Pass.

Several wide trails or wagon roads that terminated at

the shore of Tagish Lake have been kept clear through in-

termittent use as traplines, travel by vehicles barged to

their shoreline termini, or constant use by animals. Many

kilometres of roads of various vintage were built around

the old Engineer mine. A road that at one time followed

the old power line from the Wann River hydroelectric

dam to the mine is well maintained from the mouth of

Wann River to the damsite, the remainder is thoroughly

overgrown. A relatively well marked walking trail con-

tinues from the damsite to Edgar Lake. A clear trail links

southern Windy Arm with Tutshi Lake. A trail along the

eastern side of Teepee Creek leads at least 5 kilometres

from the creek mouth to the headwater meadows. An old

wagon trail, now suitable only for foot or horse travel,

can be followed from Tagish Lake up Bighorn Creek to

the old minesite. A well maintained horse trail extends at

least 3 kilometres south of Racine Lake and apparently

continues to Brownlee Lake.

A host of lakes between 1.5 and 8 kilometres long

permit float plane access to various otherwise remote

parts of the map area. Away from the lakes, access is on

foot or by helicopter. Both charter helicopters and float

planes are based year-round in Atlin.

Fieldwork planning in the area is guided to a large

degree by breakup and changing levels of the major

lakes. In general, persistent winter lake ice disappears

sometime during the first week of June. Immediately fol-

lowing spring thaw, lake levels are low, shores are easily

traveled on foot, and rock exposures are often excellent.

By midsummer, lake levels have risen several metres,

pushing the shoreline back into the brush and foot travel

is impeded. At maximum lake level, the west-flowing

Atlin River becomes a fast-flowing, although navigable

link between Tagish and Atlin lakes. Early in the season

only very shallow draft boats can navigate this river.

From the start of the Atlin River, it is only 5 kilometres

across Atlin Lake to the town of Atlin.

The winter snowpack provides most of the spring

runoff and continually recedes through the summer.

Large tracts of alpine terrain are generally clear of snow

by early July. By the first week in September, late sum-

mer storms begin the cycle again.

Physiography

The study area straddles two geomorphological sub-

divisions: the rugged Coast Belt underlain by dominantly

crystalline rocks, and the more subdued Intermontane

Belt, underlain by dominantly volcanic and sedimentary

rocks. At the latitude of the study area, these subdivisions

are named more specifically the Boundary Ranges of the

Coast Mountains and the Teslin Plateau of the Interior
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Plateau (Figure 1-1). At the transition between them, the

Tagish Highlands include most of the map area. They are

an incised upland plateau punctuated by groups of rugged

peaks like Teepee Peak and Engineer Mountain. Al-

though mountainous and glaciated, the highlands are gen-

erally easily traveled on foot. The amount of glacier cover

and the topographic relief decrease to the east toward the

Teslin Plateau in the most northeastern part of the map

area.

Peaks rise up to 2300 metres elevation in both the

Tagish Highlands and the Boundary Ranges. Upland pla-

teaus are thoroughly dissected by erosion and alpine gla-

ciation. In the Tagish Highlands small glaciers flanking

the highest peaks are remnants of a once extensive ice

sheet. Coastal weather patterns and higher precipitation

maintain more extensive glaciers in the Boundary

Ranges.

Valley bottoms are commonly occupied by major

lakes with water levels around 700 metres. Collectively

they are an enormous headwater reservoir for the Yukon

River. These lakes form a north-south and east-west inter-

connected network that probably mimics the path of an-

cient ice movement, but is oblique to the geologic grain of

the area.

Treeline elevation varies between 1100 and 1400

metres. Lower slopes are timbered by lodgepole pine,

spruce, aspen, balsam poplar, black cottonwood and

sparse hemlock. Mountain (slide) alder, willows and, on

wettest slopes, devil’s club and Labrador tea comprise the

forest ground cover. Near treeline, subalpine fir, juniper

and dwarf birch (buckbrush) take over. In the forested ar-

eas, mature pine growth is the most easily traversed. Al-

though vegetation is generally moderate, creek beds and

clear avalanche paths provide the easiest routes to reach

alpine areas.

Early Exploration and Previous
Geological Work

Michael Byrnes carried out the earliest recorded ex-

ploration in the Tagish Lake area. He is thought to have

reached Tagish lake in 1867 (Dawson, 1889) on behalf of

the ill-fated Collins Overland Telegraph scheme
1
. In

1892, N.B. Garveau and party were sent by the Govern-

ment of British Columbia to conduct a survey of the area

between the Tahltan River and the 60
th

Parallel and return

by the Chilkoot and White passes. Due to bad weather, the

survey reached only as far as Atlin Lake (Gauvreau,

1893), but the party probably traversed part of the Tagish

area on their return.

Discovery of rich goldfields in the Klondike in 1896

caused a great influx of gold-seekers that peaked in 1897

and 1898 (Young and Brock, 1909). Thousands of veteran

to neophyte prospectors scoured the Bennett Lake valley

en route to the Klondike. In July of 1898 the first claims

were staked in the Atlin placer camp, and by the end of the

year approximately 3000 people had made their way to

Atlin; most of them via waterways of the Tagish area.

This great passage of people, about 30 000 a year travel-

ing to the Yukon, spurred the search for a railroad route

from tidewater across the Coast Mountains. In 1900, en-

gineers surveying a “southern” route discovered

gold-bearing quartz veins on the east shore of southern

Tagish Lake; this soon became the Engineer mine. In the

years that followed, several gold prospects were devel-

oped to a considerable degree, but the Engineer mine,

with a recorded yield of over 560 000 grams of gold, re-

mains the only significant producer in the immediate

Tagish area. However, in the Yukon, just a few kilometres

outside the study area, the Venus mine which has been

worked intermittently since the early 1900s, produced

from polymetallic veins and still contains almost 140 000

tons of proven and probable reserves grading 13.85 grams
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Figure 1-2. Sources of map information used in this Bulletin.

1 Bilsland (1953) believes it unlikely that Michael Byrnes traveled much farther than Fort Fraser in 1866. Furthermore, Thomas Elwyn was

placed in charge of northern exploration in late 1866, just prior to the end of the Collins Overland Telegraph scheme in 1867.



per tonne gold and 263 grams per tonne silver (Stubens,

1988).

Despite a favourable geologic setting, relatively lit-

tle mineral exploration activity took place in the area be-

tween 1925 and 1987. To date mineralization discovered

throughout the region continues to be mainly veins carry-

ing arsenic, antimony and gold, and in some instances,

base metal sulphides (and tellurides) as the primary con-

stituents.

Earliest systematic geologic surveys date back to

Cairns’s (1912, 1913) work for the Geological Survey of

Canada. In 1910 he mapped gross lithologic packages ad-

jacent to Tagish Lake south of the 60
th

Parallel (Figure

1-1). Christie (1957) conducted the first comprehensive

quadrangle geological mapping at 1:250 000 scale (Fig-

ure 1-2). His map has proved a strong platform for more

detailed study. Werner (1977, 1978) mapped the south-

ernmost part of the area, but a completed geological map

was never published. Adoctoral study by Bultman (1979)

included geological mapping at 1:100 000 scale. He also

presented an extensive report on the geology and tectonic

history of the Whitehorse Trough, which is central to the

Tagish area, but neither his map, nor his major findings

were ever published. Recent property-scale mapping in-

cluded in assessment reports by numerous mineral explo-

ration companies contribute details of local lithology and

economic mineral distribution.

Our work includes three full and two partial field

seasons of 1:25 000-scale geological mapping that is

compiled at 1:50 000 (Mihalynuk and Rouse, 1988b;

Mihalynuk et al. 1989b, 1990, 1992b) and presented here

in Figure GM97-1 at 1:100 000-scale, covering four

1:50 000 quadrangles (in pocket). Regional-style stream

sediment and moss-mat sampling programs were con-

ducted in conjunction with the mapping. Prior to this

study no regional geochemical data were available for the

104M map area.

Geological Hazards: Volcanism and
Landslides

Pleistocene and younger basaltic flows and cinder

cones occur south and east of the town of Atlin. Accord-

ing to one unsubstantiated rumour, at least one eruption

occurred in historic times within sight of the town of

Atlin, when near the turn of the century placer miners

were said to have worked at night by the glow cast from

the eruption. More recent geological investigations have

been unable to confirm this report and it seems unlikely

that an effusive volcanic eruption would have cast such

light. A lack of evidence for such young volcanic depos-

its within the map area, and the very sparse population of

northwestern British Columbia in general, mitigates any

significant hazards.

Two landslides debris deposits with aerial extents in

excess of 500 m
2

occur on the flanks of mountains within

10km east and north of Edgar Lake. The largest of these

covers about 1.5 km
2

and is comprised of blocks of

Laberge Group siltstone and wacke. Bedding orientation

is nearly orthogonal to the failure surface which is paral-

lel to both the predominant jointing and the orientation of

the failed mountain flank. Similar geological conditions

exist on the southeast flank of Mt. Racine and west of

southern Tutshi Lake where slope failures could result in

blockage of the Klondike Highway. A lack of any perma-

nent human habitation in these areas diminishes the haz-

ards posed by such landslides.
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