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Field investigations within this m ap area involved a canoe traverse from  Jack pine Lak e down the W hitefish R iver in July
1999, with hik ing traverses to inspect the surrounding terrain along the way. O ther observations were m ade during
helicopter overflights in the 2000 to 2002 field seasons.
.....The m ap area is broadly characteriz ed as rolling bedrock  ridge and valley topography of the H yland plateau.
Devonian to Carboniferous Besa R iver and Mattson form ation shale and sandstone (Fallas et al., 2014) outcrop along
ridge crests, and within the walls of deep, glacially incised river valleys. Large, rotational bedrock  landslides are
abundant in the eastern half of the m ap, and along incised valleys. Till veneer extensively covers the region, with
localiz ed thick er till blank et deposits in the south and west parts of the m ap area. Tills com prise a sandy-silt to clayey-
silt m atrix, and contain m ostly locally derived clast lithologies (shale, sandstone, siltstone, and chert). A prom inent
northeast-trending dispersal train of igneous and volcanic erratics associated with P aleogene trachyte, syenite, and
basalt outcrops south of the m ap area (syenite, basalt, tuffs, and pyroxene, orthoclase, and colum nar quartz  crystals)
were found across the central and southern parts of the m ap area. This m ap area lies within the extensive
discontinuous perm afrost z one (H eginbottom  et al., 1995). Fine-grained glaciolacustrine and glaciofluvial deposits in
valley bottom s contain abundant ground ice, including segregated ice lenses up to 1 m thick . Slopes adjacent to the
valley bottom s illustrate “drunk en forest” m orphologies, indicative of active perm afrost degradation.
.....The northwest La Biche R iver m ap area was glaciated by the Cordilleran Ice Sheet during the last (Late
W isconsinan) glaciation, overtopping all sum m its (which range up to 1573 m above sea level). Ice flowed east to
northeast across the m ap area, producing extensive areas of fluted and drum liniz ed bedrock  and thin till veneer.
Coalescence with the Laurentide Ice Sheet occurred east and south of this m ap area (Sm ith, 2003a, b, 2004a, b;
Bednarsk i, 2008), and the progressive buttressing between the two ice sheets is recorded here by crosscutting and
rotation of glacially stream lined landform s in progressively m ore northeastward directions. During deglaciation, as ice
cover thinned and the Laurentide Ice Sheet retreated eastward, the rem nants of Cordilleran ice becam e increasingly
topographically confined, flowing northward along m ajor valleys. At the north end of this m ap area, m eltwater drained
northward across the regional topographic divide, into the Nahanni R iver basin. Ice-contact glacifluvial deposits that
lead to deltas further north (within NTS 95-F) and east of this m ap area (95-C/15; Sm ith, in press), along with
glaciolacustrine blank ets, form ed in glacial Lak e Nahanni, which was im pounded by the eastward retreating Laurentide
Ice Sheet (Ford, 1976; Bednarsk i, 2008).  Continued south and westward glacial retreat in this m ap area is constrained
by ice-contact deltas and lateral k am e terraces (often k ettled) recording im poundm ent of southward drainage, and
lateral m eltwater channels recording both proglacial and ice-m arginal drainage.

Descriptive Notes

Author: I.R. Smith
Geology by I.R . Sm ith, based on fieldwork  (1999 to 2001), and

air photographs (1961, 1:60 000)
Geological com pilation by I.R . Sm ith, 2000, 2001, and 2022
Geological data conform s to Surficial Data Model v. 2.4.0

(Deblonde et al., 2019)
Geom atics by L. R obertson and S. Eagles

Cartography by D. V iner
Scientific editing by L. Ewert

Catalogue No. M183-1/455-2022E-P DF
ISBN 978-0-660-46771-9
https://doi.org/10.4095/330591

National Topographic System reference and index to adjoining
published Geological Survey of Canada maps

© H is Majesty the King in R ight of
Canada, as represented by the

Minister of Natural R esources, 2022

La présente carte couvre le plateau H yland, à l’ouest
des m onts Mack enz ie, dans le sud-est du Y uk on. La
région a été ensevelie sous l’Inlandsis de la Cordillère
pendant la glaciation du W isconsinien supérieur. La
glace a progressé dans une direction variant de l’est au
nord-est sur un relief rocheux et vallonné, produisant
des réseaux denses de drum linoïdes et de cannelures
dans le substratum  rocheux, qui affichent parfois des
relations de recoupem ent. P endant la déglaciation,
l’écoulem ent glaciaire est devenu de plus en plus régi
par la topographie, s’orientant davantage vers le nord le
long des principales vallées. L’eau de fonte s’écoulant
vers le nord a d’abord traversé la ligne de partage des
eaux pour atteindre le bassin de la rivière Nahanni.
P lus tard, lorsque la glace s’est retirée vers le sud et
l’est, des terrasses de k am e et des deltas
juxtaglaciaires se sont form és le long des m arges en
retrait. La région est en grande partie recouverte d’un
placage de till. Le substratum  rocheux est exposé sur la
plupart des crêtes et le long des parois des vallées
entaillées par les glaciers. Les unités de shale des
form ations de Besa R iver et de Mattson sem blent
enclines à la rupture, et de grands glissem ents
rotationnels sont courants.

Résumé
This m ap is situated in the H yland plateau, west of the
Mack enz ie Mountains, in southeast Y uk on. The area
was inundated by the Cordilleran Ice Sheet during the
Late W isconsinan glaciation. Ice advanced east to
northeast across the rolling bedrock  terrain, producing
dense network s of som etim es crosscutting bedrock
flutings and drum linoid ridges. During deglaciation, ice
flow becam e increasingly topographically constrained,
shifting to m ore northward flow along m ajor valleys.
Meltwater flowing north initially crossed the drainage
divide into the Nahanni R iver basin. Later, as ice
retreated south and eastwards, ice-contact deltas and
k am e terraces form ed along the retreating m argins. The
area is largely covered by till veneer, with bedrock
exposed along m ost ridge crests and glacially incised
valley walls. Shale units within the Besa R iver and
Mattson form ations are prone to failure, and large
rotational landslides are com m on.
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Mean m agnetic declination 2022, 19°05′E, decreasing 11.3′
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R eadings vary from  18°59′E in the SE corner to 19°12′E in the
NW  corner of the m ap.

This m ap is not to be used for navigational purposes.
Title photograph: Twelve m etre high section of froz en

glaciolacustrine sedim ent exposed along the W hitefish R iver,
beneath a glaciofluvial terrace, Y uk on.

P hotograph by I.R . Sm ith. NR Can photo 2021-951

Complex units: two m ap-unit designators separated by a dot (.) are used where the surficial
cover form s a com plex area and the units are too sm all to be m apped individually (e.g. GFc.GFr
designates an area of ice-contact glaciofluvial sedim ents with glaciofluvial esk er ridges). The
m ap-unit polygon is coloured according to the dom inant unit and labeled in descending order of
cover.

QUATERNARY
POST LAST GLACIATION

NON-GLACIAL ENVIRONMENT
ORGANIC DEPOSITS: peat and m uck ; form ed by the accum ulation of plant
m aterials in various stages of decom position; occur as low-relief, wet terrain
over poorly drained substrates; >1 m thick .

O Organic deposits, undifferentiated: undifferentiated bog and fen deposits;
variable thick ness.

COLLUVIAL AND MASS-WASTING DEPOSITS: rubble and diam icton form ed
by direct, gravity-induced m ovem ent; com position dependent on source
m aterial; poorly sorted; m assive to stratified; variable thick ness.

Ca Apron: talus (scree); colluvial accum ulations of bedrock  block s; form ing
aprons and fans below cliffs; up to 50 m thick .

Cz
Landslide and slump debris: active and inactive landslides; hum m ock y
relief; 1 to 10s of m etres thick  near the toe of large landslides;Cz4, rotational
landslide; large rotational bedrock  block s; com m only traceable upslope to
active scarps and bedrock  headwalls.
ALLUVIAL SEDIMENTS: gravel, sand, silt, and organic detritus deposited by
flowing water; sorted; com m only stratified; variable thick ness.

Ap
Floodplain: deposited in active floodplains close to river level; includes
m eander channels, scroll bars, and oxbow lak es; low relief; sorted; >1 m
thick .

Af Fan: fan-shaped m orphology; m ay show m igrating stream  incisions across
surface; poorly sorted; >1 m thick .

At
Terrace: inactive terraces along valley walls above m odern floodplain; m ay
exhibit sharp successive scarps defining different terrace levels; sorted; >2 m
thick .
LACUSTRINE SEDIMENTS: sand, silt, and clay, som etim es interm ixed with
organic detritus; deposited in m odern lak e basins during form er or recent
fluctuations in lak e level; variable thick ness.

Ld Delta: accum ulation of sorted sedim ents at the point where a stream  enters a
lak e; stratified; flat to gently inclined; progrades into the lak e; >2 m thick .

POSTGLACIAL OR LATE WISCONSINAN
PROGLACIAL AND GLACIAL ENVIRONMENTS

GLACIOLACUSTRINE SEDIMENTS: gravel, sand, silt, and clay, with gravel
debris flow layers and dropstones where ice contact occurs; deposited in
glacier-dam m ed lak es; level topography; m assive to poorly stratified;
m oderately sorted; variable thick ness.

GLd
Delta: delta form ed in a proglacial or ice-contact lak e; fed by glaciofluvial
and/or regional deglacial drainage; m ay exhibit descending and incised, flat
to gently inclined terraces accordant with falling lak e levels; com m only
exhibits therm ok arst/k ettles where form ed as an ice-contact feature;
2 to >10 m thick .

GLv Glaciolacustrine sediments, veneer: thin, discontinuous cover of m oderate
to poorly sorted sand, silt, and m inor clay; <2 m thick .

GLb Glaciolacustrine sediments, blanket: undifferentiated blank et of
glaciolacustrine sedim ents; >2 m thick .

GLACIOFLUVIAL SEDIMENTS: gravel, sand, and m inor silt deposited by
glacial m eltwater from , or in contact with, glacial ice in a subglacial or subaerial
setting; channels m ay incise till and/or bedrock ; poorly to well stratified;
variable thick ness.

GFp Outwash plain: low-relief deposit often found adjacent to glacial m eltwater
channels; m oderately sorted; m assive to crudely stratified; >2 m thick .

GFt Terrace: terraces form ed along form er glaciofluvial floodplain; flat topped;
m oderately to well sorted; >2 m thick .

GFf Outwash-fan: fan-shaped m orphology; m oderately sorted; sedim ents fine
toward distal edge; >2 m thick .

GFh Glaciofluvial sediments, hummocky: undifferentiated glaciofluvial
sedim ents, hum m ock y topography; >2 m thick .

GFc
Ice-contact sediments: sand and gravel with m inor diam icton; poorly sorted;
deposited behind or at the ice m argin; surface topography is undulating,
irregular, or ridged; k ettled or therm ok arst where buried ice has m elted; >2 m
thick .

GFk
Kame: sand and gravel with m inor diam icton; well to m oderately-sorted; flat-
topped terraces im pounded by topography along lateral m argins of retreating
valley glaciers; isolated hills (m oulin) deposits; k ettled/therm ok arst where
buried ice has m elted; 2 to >10 m thick ness.

GFr Esker: gravel and sand; well sorted; m assive to cross-stratified; linear to
sinuous ridges; up to 10 m high.

TILL DEPOSITS: diam ictons deposited directly by the Cordilleran Ice Sheet;
sandy-silt to clayey-silt m atrix; 5% to 15% clast content.

Th Hummocky till: hum m ock y till surface, som etim es ridged; >2 m thick .

Tv Till, veneer: discontinuous veneer that m im ics underlying bedrock  structure;
bedrock  outcrops are discernible; <2 m thick .

Tb Till, blanket: continuous till cover with undulating relief, >2 m thick .

PRE-QUATERNARY
BEDROCK

R
Bedrock, undifferentiated: sedim entary bedrock ; principally Devonian to
Carboniferous Besa R iver and Mattson form ation shale and sandstone
(Fallas et al., 2014), exposed along crests of rolling anticlinal ridges, glacial
m eltwater incised valleys, and in headwall scarps of abundant rotational
bedrock  landslides.

Geological boundary (confidence defined)

Therm ok arst depression

Terrace scarp

P aleodrainage direction

Meltwater channel:
     Minor, central axis (marginal, overflow, subglacial, supraglacial, or
.....unspecified; direction known)

     Major, scarp

Major m oraine ridge (end, interlobate, or unspecified)

Esk er ridge (direction known or inferred)

Drum linoid ridge

Drum lin ridge
Fluted bedrock  or drift, central long axis (well defined or unspecified; direction
unknown or unspecified)
Cirque headwall

Arete

Bedrock  scarp

Station location (ground observation or stratigraphic section)

Sam ple location

     Minor, central axis (lateral uphill left)

     Minor, central axis (lateral uphill right)


