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This report includes a brief discussion of the scope and limitations of the GEOPROCESS File
compilation maps followed by summaries of the bedrock geology, surficial geology and terrain
hazards for this NTS map area, and a list of references.

Geological Processes and Terrain Hazard Compilation Maps

The GEOPROCESS File map units were drafted on the 1:250 000 topographic base maps
through interpretation from bedrock geology maps, surficial geology maps and in some cases
terrain hazard maps at various scales. The compilation maps have a confidence level reflecting
the original source material. All materials used to produce the maps are listed in the references
on each map. A file containing the documentation used to construct these maps is available at
the Indian and Northern Affairs library in Whitehorse, Yukon. Areas for which no surficial
geology or terrain hazard information is published were left blank. Summary reports on surficial
geology and terrain hazards for these map sheets were written by extrapolating the data from
adjacent map sheets or smaller scale maps. Information from small scale (e.g., 1:1 000 000)
maps was used for the summary reports, but not redrafted onto the 1:250 000 GEOPROCESS
File maps.

The GEOPROCESS File compilation maps are intended as a first cut planning tool; the legend
on the maps describes the general aspects of terrain hazards (also see below) and associated
geological processes. These maps should never replace individual site investigations for
planning of site specific features, such as buildings, roads, pits, etc.

Bedrock Geology Summaries

Each 1:250 000 NTS map area is described according to morphogeological belts and terranes
defined by Gabrielse et al. (1991) and Wheeler et al. (1991). Bedrock geology (including
structure) and mineral occurrences are briefly described and taken largely from the referenced,
most recent 1:250 000 geological map with additional contributions from Wheeler and McFeely
(1991), and Yukon MINFILE (1993). A summary paper ("A Geological Framework for Yukon") in
Appendix A of the User Guide provides a framework and context for each of the bedrock
summaries.

The level of knowledge and understanding of Yukon geology is constantly evolving with more
detailed mapping and development of geological models. Names, ages and terrane affinities of
rock units on the most recent 1:250 000 geological maps may, in some cases, now be
considered incorrect. Thus information contained within some of the bedrock geology
summaries may be out of date. Although much of the information reflects the knowledge at the
time that the source map was published, additional information has been inserted whenever
possible to assist the user in merging the information with current geological maps, concepts
and understanding. The age ranges for similar packages of rocks may also vary between map
areas since the actual rocks, or at least the constraints on their age, may vary between map
areas.

BEDROCK GEOLOGY

The Aishihik map area encompasses portions of three morphogeological belts - from west to
east they are the Coast, Omineca and Intermontane belts. The most notable geographic feature
in the area is Aishihik Lake which is the largest alpine lake in North America.

The Coast Belt, in the southwestern portion of the map area, is underlain by two main units -
Kluane Schist and Coast Plutonic Complex. The 55 million year old Kluane Schist (or
Tempelman-Kluit's "Hornfelsed Schist", 1974) comprises dark purplish-brown, staurolite-
cordierite-biotite schist and hornfels. The Coast Plutonic Complex is composed of 100-55
million year old Ruby Range granodiorite, hornblende diorite, and Coffee Creek granite and
quartz monzonite.

The Omineca Belt is underlain by rocks of the Yukon-Tanana Terrane. In this map area the
Yukon- Tanana Terrane is dominated by the pre-550 million year old Nisling Terrane biotite
schist, micaceous quartzite, amphibolite and marble; and 400-320 million year old Nasina
Assemblage graphitic quartzite, phyllite, marble and amphibolite with associated granodiorite
orthogneiss.

The Intermontane Belt covers only the extreme eastern part of the map area. This is underlain
by Stikine Terrane which includes 230-200 million year old Lewes River Group massive green
basalt, tuff-breccia and associated sedimentary rocks; 200-160 million year old Laberge Group

NOTE: A new diKgAitaI compilation of Yukon Geologzy is now available by Steve Gorde1y and
Andrew Makepeace (GSC Open File D3826 and/or DIAND Open File 1999-1(

Yukon-Tanana and Stikine Terrane rocks are separated by vast exposures of approximately 185
million year old hornblende granodiorite, quartz diorite, pink quartz monzonite and porphyritic
quartz monzonite of the Klotassin Suite. There are also several exposures of 70 million year old
Carmacks Group basalt, flow breccia, intermediate tuff and tuff breccia (Mount Nansen Group in
Tempelman-Kluit, 1974). The southwestern part of the map area also hosts several 55 million
year old Nisling Range alaskite plutons, their associated north-trending feldspar porphyry dyke
swarms, and coeval Skukum Group felsic, vitric crystal tuff, lapilli tuff and welded tuff.

Mineral Deposits and Occurrences

Yukon MINFILE lists 61 mineral occurrences in the Aishihik Lake map area of which 27 contain
mineralization. Most of the mineral occurrences are copper-skarn, porphyry or veins. The most
notable deposits are the copper skarns in the Hopkins Lake area, and the numerous
gold-arsenopyrite veins in Kluane Schist in the southwest part of the map area. Coal occurs in
Tantalus Formation clastic strata in the Vowel and Division Mountain area. The largest of these
deposits is at Division Mountain where drill indicated undiluted mineable reserves total 31.7
million tonnes of high volatile bituminous "B" coal.

SURFICIAL GEOLOGY

Information on the Quaternary geology of this area is provided by a 1990 report and a set of four
maps at 1:100 000 scale by Hughes (1989a, b, ¢, d and 1990). Most of the Aishihik map sheet
except for the northeast corner was included in the terrain hazards mapping by Thurber (1989).

The Aishihik map area can be subdivided into three main sections: 1) the Klondike Plateau
(north of the Nisling River and west of the Nordenskiold River Valley); 2) the east third of the
map (the Nordenskiold River Valley); and 3) the Kluane Plateau (south of the Nisling River and
west of the Nordenskiold River Valley).

The Klondike Plateau was unglaciated during the Quaternary except for a few cirque glaciers
located on some of the higher peaks. The plateau now consists of erosional surfaces incised by
narrow valleys. At high elevations, exposed bedrock forms steep slopes. Lower slopes are
mostly covered by colluviated or weathered bedrock. This mixture of material can range from
coarse bouldery blockfields to a gravelly diamicton with fine-grained matrix. Permafrost, which
is common above treeline, is indicated by sorted polygons, small solifluction lobes, and
felsenmeer.

The Nordenskiold River valley was covered by the Cassiar lobe of the Cordilleran (McConnell)
ice sheet. This ice was flowing northwesterly regionally. The ice margins locally resembled
digits or tongues of ice controlled by the rugged topography. This area is now mainly covered
by moraines ranging in thickness from 1 to 10 m. The Nordenskiold River floodplain consists of
fine-grained silt and sandy sediments, and is commonly flanked by benches or terraces
composed of gravelly glaciofluvial deposits capped by sand and silty sand.

The Kluane Plateau was glaciated by ice originating from the Coast and St. Elias Mountains. A
complex network of ice tongues invaded the valleys, often coalescing with cirque and ice cap
glaciers occupying the higher elevations, and to the east with Cassiar lobe ice. Landforms
associated with the McConnell ice are well defined and consist of moraine ridges, ice contact
deposits, and meltwater channels. Ice elevation averaged 1585 m. Maximum ice thickness was
1065 km and average ice thickness was approximately 710 m. Moraine deposits are common,
and consist mainly of gravelly diamicton with a silty to sandy matrix with a low clay content, and
a clast content of 20 % to 40%. Solifluction lobes, frost shattered rocks, and sorted polygons are
common on moraine and colluvium covered slopes. Glaciofluvial deposits are associated with
the ice retreat in most valleys. These gravelly sands are well drained and provide stable
surfaces as they are usually free of ice-rich permafrost.

The intricate system of glaciers had a marked impact on the drainage in the area blocking and
diverting the local streams. For example, the Aishihik lowland used to drain towards the north
via the Nisling, White and Yukon rivers, and now drains south and westwards via the Aishihik,
Dezadeash and Alsek rivers. The formation of glacially dammed lakes also resulted from
drainage blockage. Lake Sekulmun-Aishihik, the largest glacial lake in the area, formed during
the retreat of McConnell ice. The highest elevation of shoreline related to this lake is believed to
be located at 1130 m which is 216 m above present lake-level. Well-sorted silt and clay
deposits of this lake are found at the north shore of present-day Aishihik lake and in the West
Aishihik River valley. Drilling of the glaciolacustrine sediments at the north end of the Aishihik
Lake confirmed the presence of thick ice-rich permafrost in such deposits.

D)), and more recent MINFILE updates should also be verified (Yukon MINFILE, 2001).

The Reid advance is not well documented in this map area. It is believed that the northern limit of the
Reid ice is located a few kilometres beyond to McConnell ice limits. The Reid ice was probably
thicker and would have, in general, similar flow patterns than McConnell ice. Glacial lakes were likely
associated with these glaciers as well, but they have not been documented. Signs of pre-Reid ice are
not reported in this area. Hughes (1990) assumes that the limits of the older glaciations would be more
extensive than that of the Reid, based on observations in adjoining map areas but to date there is no
evidence of older glaciations in the area.

Cryoplanation terraces are common in the northwestern part of the map area on the high ridges
developed on volcanic rocks (Carmacks Group) and on biotite schist and feldspar porphyry. In the
southern part of the map area, they are found at high elevations on Skukum Group volcanic rocks and
Ruby Range granodiorite.

TERRAIN HAZARDS

Terrain hazards information is derived from surficial geology report and maps (Hughes, 1990), and
from terrain hazard maps (Thurber, 1989) which cover most of the map area.

Seismicity
There are eight recorded seismic events. All events are 3.0 to 3.999 or less in magnitude.
Mass Movement Processes

Avalanches, gullying and rapid mass movements such as rockfalls are possible hazards on bedrock
slopes with a thin veneer of colluvium. Mudflows are associated with the lower slopes of colluvial fans.

Permafrost related mass movements such as detachment slides, creep and solifluction are possible,
particularly on north facing slopes and at high elevations. Ice-rich deposits undercut by stream or
wave erosion are actively slumping. The crests of such slopes show deep lobate cracks several
metres behind the cliff face and should not be disturbed.

Permafrost

Permafrost is discontinuous but widespread in this area. Ice-rich permafrost is common in
fine-grained alluvial deposits, fine-grained fan toe deposits and glaciolacustrine deposits. Permafrost
with up to 40% volume of ice is common in well-sorted silt and clays along the West Aishihik River
valley and along the north shore of Aishihik lake. The glaciolacustrine deposits north of Aishihik Lake
contain up to 20 m of ice-rich permafrost. The areas located immediately above these slumping cliffs
are often fractured and should not be disturbed.

The alluvial deposits between Sekulmun and Aishihik Lake consist of silty and fine sand, and contain
10 to 15 m of ice-bonded sediments, 2 to 3 m below the surface. Several of the thermokarst ponds in
that landform are actively slumping.

Thick organic deposits commonly cover floodplain deposits which are in many cases underlain by
permafrost. Large portions of lower terraces of the Nisling, west Aishihik and Jarvis Rivers are
composed of such organic and ice rich sediments. Surface disturbances can accelerate or trigger
permafrost thawing. Thermokarst subsidence, slumping, surface creep, mudslides and poor drainage
may follow for several years.

Permafrost is also common at high elevations on north facing slopes and at high elevations in the
morainal and colluvial deposits. Solifluction lobes, sorted polygons and frost heaving are often
indicators of permafrost at shallow depth. Ice-content is expected to be low to nil in well drained
coarse fluvial and glaciofluvial deposits. There is no permafrost under large water bodies, such as
lakes and river.

Flooding and Other Risks

Most of the central and southwest portions of the map area are part of the Aishihik Basin. The eastern
portion of the St. Elias Mountains and the northwestern part of the Coast Mountains are drained to the
south by the Alsek River which crosses the extreme northwest corner of British Columbia and a
portion of Alaska to enter the Gulf of Alaska. The streams draining through the Alsek River are
characterized by peak flow in spring due to snow melt and glacial melting, and in late summer due to
snow melt at high elevations.

The Nordenskiold and Nisling rivers are part of the Yukon River watershed and drain to the northwest.
Ice jams and peak flow usually take place during late spring to early summer.

References: Aishihik Lake Map Area - NTS 115H

To be thorough, check the references for adjacent NTS map sheets and the General Reference List
(See User Guide).

Most of the following references should be available for viewing in the DIAND library on the third
floor of the Elijah Smith building in Whitehorse.
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LEVELS, COMMENTS

Mass Movement Processes

Snow Avalanched. high

Extremely slow to moderate rates of failure in soil and
bedrock, including soil creep, rock creep, earthflow, soil
or rock slump, debris or rock slide.

low to intermediate

Moderate to extremely rapid rates of failure in soil and high
bedrock (1.5 m/d to >3 m/s), including rock slump,

debris slide, rock slide, debris flow, debris torrent, debris
avalanche, rockfall, rock avalanche.

Arctic, Alpine and Periglacial Processes

Permafrost present. low
Thermokarst present. low
Soliflucted. low to intermediate

Grouped, cryoturbated, soliflucted, nivated. low to intermediate

Fluvial Processes

Braided, unstable channels, risk of flooding. intermediate to high
Fluvial erosion, deposition and low risk of flooding. low to intermediate
Anastomosing. intermediate to high

Flooded regularly. intermediate to high

Miscellaneous Erosion Processes

Karst. intermediate
Piping. intermediate to high
Gullied. low to intermediate
On Site Symbols Risk Level

Unit boundary (defined, approximate).

Erosional escarpment. high

Landslide escarpment. high

Landslide (includes source and runout areas). high

Pingo. high

Rock glacier. high

Spring or saline seep. low
Observation of frozen soil or ground ice. low

Rapid mass movements (debris torrent) with known point high

source. Limits of runout not implied by symbol.

Slow mass movement (earth flow) with landslide,
escarpment source. Limits of landslide runout not
implied by symbol.

intermediate to high

LEGEND SEISMIC EVENTS

SYMBOL
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o
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MAGNITUDE SYMBOL MAGNITUDE
REPRESENTED REPRESENTED
<2.0 -] 4.0 t0 4.999

2.0 t0 2.999 [-] 5.0 to 5.999

3.0 to 3.999 [-] >6.0

LEGEND GEOLOGICAL PROCESSES
MAP SYMBOL DESCRIPTION

INFERRED HAZARDS

Rock fall and debris flows common
on active fans, steep slopes
generally unstable to traffic.

Talus fan or apron, moderate to steep
slope, coarse angular bedrock fragments,
sources are often areas of rapidly
disintegrating bedrock.

B

Landslides generally are recurrent
in susceptible areas and may be
become active if disturbed.

Landslide, moderate slope, varies from large
blocks of bedrock to finer material.

Areas of fine textured materials
and gentle slopes at high
elevations, where there is ground
ice will be susceptible to high
solifluction rates and thermokarst
if disturbed.

Colluvium covered slope, gentle to
moderate slope, underlain by unsorted
rubble, solifluction and other periglacial
features common.

Subject to shifts in channel and
bar positions, occasionally subject

Alluvial fan, active.

to flooding.

Floodplain. Subject to shift in channel and
bar positions, occasionally subject
to flooding.

Glacier ice. Crevasses.

Avalanches, ice and rock falls,
and crevasses.

Mountain ice caps.

CIiff glacier. Avalanches, ice and rock falls.
Silt and clay, usually susceptible
to frost heaving and, if permafrost
present, to thermokarsting when
disturbed.

Lacustrine or glaciolacustrine sediments.

Ice at depth make surface
susceptible to thermokarst,
unstable slopes.

Rock glacier, debris covered glacier.

Thick organic matter is often
underlain by permafrost. Disturbance
of permafrost may cause poor
drainage and thermokarsting.

Organic.
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LEGEND FAULTS
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extrapolated beneath overburden
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Solid circle indicates downthrown side
Arrows indicate relative movement

Thrust Fault (teeth indicate upthrust side)
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LEGEND QUATERNARY VOLCANISM

OC No known recent volcanism in map area 115H

OTHER FEATURES
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Streams Marsh

NOTE: Where areas have more than one identified process or hazard, the colour of the encompassing polygon is assigned based on a hierarchical scheme relating to the severity of the hazard.
The relative order of severity is: Terrain Hazards ( Mass Movement Processes then Fluvial Processes then Arctic, Alpine and Periglacial Processess) followed by Geological Processes.
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Unglaciated Terrain

L] Undifferentiated nonglacial deposits

Glaciated Terrain

] Hungry Creek or Buckland glacial deposits
I McConnell glacial deposits
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[ Icefield glaciers
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