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( ° 13070 Mass Movement Processes IEI Talus fan or apron, moderate to steep Rock fall and debris flows common
ey SN I U — g 61°00 . slope, coarse angular bedrock fragments, on active fans, steep slopes
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%X, c é\ bedrock (1.5 m/d to >3 m/s), including rock slump, IEI Colluvium covered slope, gentle to Areas of fine textured materials
debris slide, rock slide, debris flow, debris torrent, debris moderate slope, underlain by unsorted and gentle slopes at high
o avalanche, rockfall, rock avalanche. I o elevations, where there is ground
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Arctic, Alpine and Periglacial Processes features common. ice will be susceptible to high
solifluction rates and thermokarst
\h\ %\ - Permafrost present. low if disturbed.
| [ : Thermokarst present. low -EI Alluvial fan, active. Subject to shifts in channel and
( bar positions, occasionally subject
\/ EI Soliflucted. low to intermediate to flooding.
< IZI Grouped, cryoturbated, soliflucted, nivated. low to intermediate - Floodplain. Subject to shift in channel and
bar positions, occasionally subject
Fluvial Processes to flooding.
R Braided, unstable channels, risk of flooding. intermediate to high Glacier ice. Crevasses.
=N - Fluvial erosion, deposition and low risk of flooding. low to intermediate E Mountain ice caps. Avalanches, ice and rock falls,
~ 2(\?, } and crevasses.
A III Anastomosing. intermediate to high
IEI Cliff glacier. Avalanches, ice and rock falls.
» III Flooded regularly. intermediate to high
e} , , Lacustrine or glaciolacustrine sediments. Silt and clay, usually susceptible
{iﬂf 45' Miscellaneous Erosion Processes 9 to frost heaving and, if permafrost
. . present, to thermokarsting when
EI Karst. intermediate disturbed.
III Piping. intermediate to high Rock glacier, debris covered glacier. Ice at depth make surface
. . . susceptible to thermokarst,
~ III Gullied. low to intermediate unstable slopes
Q GRATH: |
g "\ ©On Site Symbols Risk Level - Organic. Thick organic matter is often
/ ~— ) : ) underlain by permafrost. Disturbance
r Unit boundary (defined, approximate). of permafrost may cause poor
ﬁ / q drainage and thermokarsting.
? /\ m Erosional escarpment. high
o j LEGEND FAULTS
/[ \ (‘(Y\’W Landslide escarpment. high
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@ g‘// ,j{ P /@37 & Landslide (includes source and runout areas). high defined, approximate, assumed,
Y )( \ — extrapolated beneath overburden
2\( % k\%j N Pingo. high
N Fault T T T .
O Rock glacier. high Solid circle indicates downthrown side =
% Spring or saline seep. low Arrows indicate relative movement
V YV Observation of frozen soil or ground ice. low Thrust Fault (teeth indicate upthrust side) A A A A A A
s \@,\ Rapid mass _movements (dek?ris t_orrent) with known point high Airphoto Lineament "
source. Limits of runout not implied by symbol.
Slow mass movement (earth flow) with landslide, intermediate to high LEGEND QUATERNARY VOLCANISM
30 {L/-®/( escarpment source. Limits of landslide runout not -
implied by symbol. Unit shown is late Tertiary/Pleistocene
& olivine basalt.
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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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in-depth information on how the maps were developed, which other BEDROCK GEOLOGY Kdegzrneaonfntzgzggﬁgggﬁ:ﬁg‘;&ﬂiaft?‘fii‘ﬁt’r'!i?é'lieasteage_ Abbott, J.G., 1985. Silver-bearing veins and replacement deposits of the Rancheria events in southeastern Yukon, Canadian Journal of Earth Sciences, Vol. 15, No. 11, ‘4} Wi esp ead ﬂP
GEOPROCESS File maps are available, how to utilize this inventory and how to L . . . . p. 1884-1885. N,
int t the | d. Special int t should be taken in the detailed d ipti terrain hazards and surficial geology of adjoining map sheets Mass Movement Processes District. In: Yukon Exploration and Geology 1983, Exploration and Geological
interpret the legend. special Interest should be taken In the detaried description The Wolf Lake map area is entirely within the Omineca Belt. The mountainous geology Joining map : Services Division, Yukon Region, Indian and Northern Affairs Canada, p. 34-41. » o _ _ n
of the terrain hazard map units. Appendices in the User Guide include Klassen, R.W., 1978. Surficial geology of Rancheria River, Meister River, Takhini =

summary papers on the geological framework, permafrost distribution, and
Quaternary geology in Yukon and a list of comprehensive GEOPROCESS File
references.

This report includes a brief discussion of the scope and limitations of the Cassi_ar Mounta_ins. The _Liargl lobe, which flowed eastward, ha§ left streamlined should be discouraged. Map units labelled cs are considered unstable. notes). *Klassen, R.W., 1982. Surficial geology; Wolf Lake, Yukon Territory. Geological ’G'
GEOPROCE$§ File compilation maps followed by summaries of the bedrock There are four main stratigraphic/tectonic packages of rocks in the Wolf Lake morainal deposits (drumlins) in the Twin Lake valley. The Cassiar Mountains occupy Survey of Canada, Vol. 14-1982, 1 sheet, Surficial geology map, scale 1:250 000. I’ed
geology, surficial geology and terrain hazards for this NTS map area, and a list the central portion of the map and were covered by ice caps and cirque glaciers. The Permafrost

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

terrain of the Cassiar Mountains occupies most of the southern part of the map
area, whereas much of the northern half is underlain by low-lying regions of the
Wolf Lake, Nisutlin Plateau and Liard Plain. The divide between the Yukon and
Mackenzie River drainages follows an irregular line through the middle of the
map area.

map area -- Slide Mountain, Dorsey, Cassiar and Yukon-Tanana Terranes.
Rocks in the southwestern half of the map area include two northwest-trending
belts of Slide Mountain Terrane volcanic rocks that are separated by the
sedimentary rocks of Dorsey Terrane. Slide Mountain Terrane rocks include
400-340 million year old greenstone, chlorite schist, quartzite, phyllite, slate,
argillite, chert, quartz-albite-mica gneiss, actinolite schist, limestone and
dolomite. Dorsey Terrane rocks include 400-320 million year old chert, hornfels,
argillite, slate, phyllite, quartzite, limestone, skarn, dolomite and conglomerate.

The central block, between Wolf Lake and the Liard River valley is dominated
by Cassiar Terrane pre-570 million year old biotite schist, quartzite, marble,
gneiss, slate, phyllite, quartz grit, conglomerate, hornfels, limestone and
dolomite that are separated from younger 540-420 million year old Road River
Group (also Cassiar Terrane) phyllite, limestone, hornfels and skarn and minor

The surface deposits of the Wolf Lake map sheet are associated with the most recent
Cordilleran ice sheet (McConnell) which is believed to have covered south and
central Yukon between 26,500 and 10,000 years ago. The western half of the map
sheet was covered by the Cassiar lobe, which flowed west and northwest of the

surface of these mountains now consists mainly of exposed bedrock, locally covered
by thin colluvial or morainal deposits.

The northwest corner of the map area is dominantly covered by morainal deposits.
Till, or more correctly diamicton of glacial origin, is an unsorted mixture of coarse
material ranging in size from pebble to boulder, with a matrix of clay, silt and sand.
The general composition of the till matrix in adjoining map areas (Jackson, 1994)
indicates a wide range of content: sand (20 to 70 %), silt (20 to 80%) and commonly
lower clay (5 to 30%). The low clay content is reflected by the low plasticity of the
matrix. Morainal deposits can provide a stable base if there is no permafrost
present. Lenses of permafrost may occur locally on north-facing slopes and at high
elevations, where thick organic deposits overlay the Quaternary sediments.

A few small earth flows or landslides were mapped in the Cassiar Mountains, but no
large slumps or slides were identified. Snow avalanches could occur on steep
bedrock slopes and can entrain a large volume of boulders and debris. Development
close to steep escarpments, ridges, cirques and arrétes prone to these hazards

This area lies within the Discontinuous Permafrost Zone (Brown, 1967). Distribution
of permafrost is expected to be sporadic (Heginbottom and Radburn, 1992).
Permafrost is commonly present at high elevations in colluvial and morainal blankets
covered by thick organic mats. Its presence is often indicated by solifluction lobes,
stripes and sorted stone polygons. Ice content in morainal and colluvial deposits is
estimated to be low to moderate, in the form of small lenses, veins and crystals. Ice
content is probably absent from coarser, well-drained deposits such as glaciofluvial
sand and gravel (eskers, kames, terraces), and gravelly to sandy fluvial deposits. Ice
content should be highest in fine-grained, less permeable sediments such as silty
fluvial terrace deposits, the lowermost part of colluvial and alluvial fans, and
glaciolacustrine deposits. These landforms are commonly covered with thick moss
and organic soils which increase the possibility of permafrost. Thermokarst collapse

*Amukun, S.E. and Lowey, G.W., 1987. Geology of the Sab Lake (105B/7) and
Meister Lake (105B/8) map-areas, Rancheria district, southeast Yukon, Canada.
Exploration and Geological Services Division, Yukon Region, Indian and Northern
Affairs Canada, Open-File Report 1987-1, (two 1:50 000-scale maps with marginal

Bremner, T. and Liverton, T., 1990, DAN. In: Yukon Exploration 1990. Exploration
and Geological Services Division, Yukon Region, Indian and Northern Affairs
Canada,

p. 27-30.

Bremner, T., 1990. MUNSON. In: Yukon Exploration 1990. Exploration and
Geological Services Division, Yukon Region, Indian and Northern Affairs Canada, p.
59.

Bremner, T., 1990, LOGAN. In: Yukon Exploration 1990. Exploration and Geological
Services Division, Yukon Region, Indian and Northern Affairs Canada, p. 40-41.

Brown, R.J.E., 1967. Permafrost in Canada. Geological Survey of Canada, Map
1246A, (scale 1:7 603 200).

River, Swift River and Tagish, southern Yukon. Geological Survey of Canada, Open
File 539 (1:100 000 scale maps). (NTS 104N/16, 1040/13,14, 105A SW, 105B/1,2,3
105C/1,2,3,4,5,6,7,105D/7,8,9,10,NW)

Klassen, R.W., 1987. The Tertiary-Pleistocene stratigraphy of the Liard plain,
southeastern Yukon Territory. Geological Survey of Canada, Paper 86-17, 16 p.
(NTS 105A, 105B)

Klassen, R.W., Thorsteinsson, E. and Hughes, O.L., 1978. Surficial geology and
terrain evaluation, southern Yukon. In: Current Research, Part A, Geological Survey
of Canada, No. 78-1A, p. 465.

*Lowey, G.W. and Lowey, J.F., 1986. Geology of Spencer Creek (105B/1) and
Daughney Lake (105B/2) map areas, Rancheria district, southeast Yukon, Canada.
Exploration and Geological Services Division, Yukon Region, Indian and Northern
Affairs Canada, Open File Report 1986-1 (text with two 1:50 000-scale maps).

After: Morison, S.R. and Smith, C.A.S. (editors), 1987, Xl th INQUA Congress Field Excursions
A20a and A20b - Research in Yukon, National Research Council of Canada, Ottawa, Canada, 110p

Location Map

~

After: Brown, R.J.E., 1978, Permafrost: Plate 32, Hydrological Atlas of Canada, Fisheries and Environment, Canada. 34 plates

Exploration and Geological Services Division
Yukon Region
Indian and Northern Affairs Canada

sheets were written by extrapolating the data from adjacent map sheets or 390- 325 million year old Earn Group. Northeast of the Tintina Fault The Liard River and Rancheria River valleys, as well as the major creeks such as and.thaw slides are possible hazards in fine-grained glaciolacustrine and fluvial Mulligan, R., 1969. Metallogeny of the region adjacent to the northern part of the K
zr;:c';?; rst‘;]a;es[lnrifnsa-r;”rfgg::;'Oguft“;r:t ?Qjargffgglsrftec;%ﬁg :ggg 888) maps was Yukon-Tanana Terrane rocks are represented by biotite schist and gneiss. ;:::\i/gmll’usglns’;zb;]gngdra::/\glng'l?lzzgzss’eadri?n Z?]rpsmgp\%gzgli hﬁ,?ci:iggﬁ;ed by sediments around Wolf Lake. *Canadian Earthquake Epicentre File. Maintained by the Geological Survey of gaSISia'f BTth"thy Y‘;kc‘;n Tzrritgry ancé 85';352‘ ?(,DOIumbia (parts of 1040, P and 105B). 5
) : : , e Divici eological Survey of Canada, Paper 68-70, 13 p.
GEOPROCESS File maps. Several, relatively small intrusions of 180 million year old diorite, granodiorite composition, usually provide stable surfaces. However, they locally contain Flooding and Other Risks Canada, Geophysics Division. Yu kon G EO PROCESS Fi Ie
and quartz diorite occur in the southwestern part of the map area. Numerous undesirable lithologies (weak) for their potential use as aggregate. These o . . Carlyle, L., 1995. Placer mining and exploration compilation (NTS 105A/B/C/D) “Murphy, D.C., 1988. Geology of Gravel Creek (1058/10) and Irvine Lake (1058/11)
The GEOPROCESS File compilation maps are intended as a first cut planning very large, 100 million year old batholiths, and smaller plutons of biotite-quartz well-drained and coarse deposits are commonly capped by silt and fine sand blankets Floods related to ice-jams, snow melt and summer rainstorms are possible hazards Eprorétié’n and Geological Services Division, Yukon Region. Indian and Northérn map-areas, southeastern Yukon. Exploration and Geological Services Division,
tool; the legend on the maps describes the general aspects of terrain hazards i, o - ' (0.3 to 1.5 m thick). in lower reaches of most streams in the area. The steep portions of alluvial fans, in - e . - Yukon Region, Indian and Northern Affairs Canada, Open-File 1988-1 (two 1:50 000 = H
(also see below) and associated geological processes. These maps should :gzg?rjlglitt)elﬁgarrl]gggl)irzltaeé ﬁgcrjn?tla?s I;I:led (:i(:)cn:irntg rgfL]t%r:aort:tettrr:\z;:i?rﬁeanrtzé:'yarnodcIrj.';ein addition to the flooding risk, are also exposed to the additional possibility of mud flows '?‘gggi (():(ag)ada, Canada/Yukon Economic Development Agreement, Open File maps with report), 61 p. A GeOIoglcal Processes and Terral n Haza rds
never replace individual site investigations for planning of site specific the central Cassiar Terrane. There are also some small 50 million year old felsic Glaciolacustrine sediments occur around Wolf Lake. They commonly contain and debris flows associated with rapid discharge increase. ' of
features, such as buildings, roads, pits, etc. intrusions in the southern part of the map area. cr;]easrzlc\j/:tilgg \l/)vclf)\(:r?sdiz?grs; i’)usﬁ\?g:'eri;(i)o:]etfrgger:fg:\éz tgf\gtrsllelcr’ir?:: t:::gﬁr?;sc’:te Cathro, M.S., 1988. Gold and silver, lead deposits of the Ketza River district, Yukon: Poole, W.H., 1956. Geology of the Cassiar Mountains in the vicinity of the N
Bedrock Geol S . cogditions y ’ ’ 9 Preliminary results of Field Work. In: Yukon Geology, Vol. 2, Exploration and Yukon-B.C. boundary. Ph.D. thesis, Princeton University. WOIf La ke
edrock Geology summaries Several outcrops of recent, columnar-jointed olivine basalt belong to the Tuya : Geological Services Division, Yukon Region, Indian and Northern Affairs Canada, . _
_ _ _ _ lavas and are 200,000-800,000 years old. o _ 0. 8-25. Poole, W.H., Roddick, J.A. and Green, L.H., 1960. Geology, Wolf Lake, Yukon T 105 B
Each 1:250 000 NTS map area is described according to morphogeological The White River Ash (1,200 years B.P.) is found at the surface of most landforms Territory. Geological Survey of Canada, Preliminary Series Map 10-1960, scale 1:253
belts and terranes defined by Gabrielse et al. (1991) and Wheeler et al. (1991). Mineral Deposits and Occurrences except on actively colluviated slopes, landslides, and very recent alluvial landforms. Fortescue, J.A.C., Gleeson, C.F., Kuehnbaum, R.M. and Martin, L., 1982. A practical 440.
Bedrock geology (including structure) and mineral occurrences are briefly This tephra can be used in some cases as an indication of active slope wash, creep approach t,o t.ht-a iﬁ’terpretatién é)f.liegional geocher-nic;al maps; an, e>.(,ample-using the b
described and taken largely from the referenced, most recent 1:250 000 The Wolf Lake map area contains 141 mineral occurrences of which 103 host or aeolian activity. Wolf Lake sheet, Yukon. Western Miner, Vol. 55, No. 2, p 3536 Soroka, |. and Jack, M.E., 1982. Baseline study of the watershed near proposed y
eological map with additional contributions from Wheeler and McFeely (1991), : ot : : ' ' o ' Marbaco Mine, B.C. and Marbaco Mill, Yukon Territory. Department of Environment,
gnd Y?Jkon MII?IFILE (1993). A summary paper ("A Geological Framevalo(rk for) known mineralization. The area is known for its numerous occurrences (33) of TERRAIN HAZARDS : ; Environmental Protection Service, Pacific Region Yulzon BrF;nch Regional Program MougeOt’ C.M. and walton’ L.A.
Yukon") in Appendix A of th-e User Guide provides a framework and context for silver-rich Ieac_i veins, skarns and replacement deposits which are conce_ntrated *Gabrielse, H., Tempelman-Kluit, D.J., Blusson, S.L. and Campbell, R.B. (comps.), Report 82-06, 63 p. (NTS 1058) (iEconomic Dgeveiopment library ,callgnumber TgD 007 C g
each of the bedrock summaries. ?ga?: R?T‘Che”a in the S°“‘I‘e”f‘ part of the map area. The L_ogan deposit hosts Slope failures in steep bedrock represent the highest risk hazard in the area. 1980. MachIIan River, Yukon - District of Ma‘cKen2|e-AIaska (Sheet 105, 115). Y8 S67) , . Y Y N SRS 5 Yy e &
.3 million tonnes of 6.17% zinc and 26 grams per tonne silver, and the Hart Although not documented in any available publication and not present on the terrain Geological Survey of Canada, Map 1398A (1:1 000 000 scale) (NTS 105, 115) Copies of this map
i i property contains 97,000 tonnes of 1025 grams per tonne silver. The hazard map, potential areas for slides or avalanches should be noted when an area i i ' may be obtained from Geoscience and Information Sales
The level of knowledge and understanding of Yukon geology is constantly southwestern portion of the map area hosts numerous p, p Gabrielse, H. and Yorath, C.J. (eds), 1991. Geology of the Cordilleran Orogen in Wheeler, J.O., Brookfield, A.J., Gabrielse, H., Monger, J.W.H., Tipper, H.W. and

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.

tin-tungsten-molybdenum skarns, veins and porphyry deposits associated with
granitic rocks. The largest of these deposits is the Logtung porphyry which
hosts 160 million tonnes of 0.12% tungsten oxide and 0.052% molybdenum
oxide. Also of note are asbestos and topaz occurrences.

SURFICIAL GEOLOGY

The main sources of information for the Wolf Lake area are a surficial geology
map by Klassen (1982), and a report by Jackson (1994) which discusses the

is investigated.
Seismicity

There have been seven recorded seismic events in the northeast part of the map
area. All of the recorded events have been 4.0 to 4.999 or less in magnitude.

NOTE: A new digital compilation of Yukon Geology is now available by Steve Gordey and Andrew Makepeace (GSC Open File D3826 and/or DIAND Open File 1999-1(D)), and more recent MINFILE updates should also be verified (Yukon MINFILE, 2001).
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