
T exture refers to the size, shape and sorting of partic les in c lastic  sedim ents, and the proportion and degree of dec omposition of plant fib re in
organic  sedim ents. T exture is indic ated b y up to three lower c ase letters, plac ed immediately b efore the surfic ial material designator, listed in
order of dec reasing ab undanc e. T extures are not displayed on this map, b ut are c ontained within the assoc iated digital release.
Specific clastic textures
a - b loc ks: angular partic les >256 mm in size
b  - b oulders: rounded partic les >256 mm in size
p - peb b les: rounded partic les >2-64 mm in size
s - sand: partic les >0.0625-2 mm in size
z - silt: partic les 2 µm-0.0625 mm in size
Com m on clastic textural g rouping s
d - mixed fragments: a mixture of rounded and angular partic les  >2 mm in size
x - angular fragments: a mixture of angular fragments >2 mm in size (i.e., a mixture of b loc ks and rub b le)
g - gravel: a mixture of two or more size ranges of rounded partic les >2 mm in size (e.g., a mixture of b oulders, c ob b les and peb b les); may
inc lude interstitial sand
r - rub b le: angular partic les b etween 2 and 256 mm; may inc lude interstitial sand
m - mud: a mixture of silt and c lay; may also c ontain a minor frac tion of fine sand
Org anic term s
e - fib ric : the least dec omposed of all organic  materials; it c ontains amounts of well-preserved fib re (40% or more) that c an b e identified as to
b otanic al origin upon rub b ing
u - mesic : organic material at a stage of dec omposition intermediate b etween fib ric and humic
h - humic : O rganic material at an advanc ed stage of dec omposition; it has the lowest amount of fib re, the highest b ulk density, and the lowest
saturated water–holding c apac ity of the organic materials; fib res that rem ain after rub b ing c onstitute less than 10% of the volume of the material.
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Figure 2. L ewis Creek stratigraphic c olumns

IN T R O DUCT IO N
T he map area inc ludes steep mountainous terrain of the c entral Kluane R anges as well as gently sloped rolling terrain of the S hakwak trenc h. T he
distrib ution of surfic ial materials is prim arily c ontrolled b y slope steepness and glac ial history. In mountainous terrain, b edroc k is c ommonly exposed
in c anyons, and along ridges, summits, and upper slopes. Upper and middle slopes are typic ally steep. High slope angles result in rapid and slow
downslope movement of weathered b edroc k b y gravitational proc esses forming a disc ontinuous c olluvial veneer (<1 m thic k) or b lanket (>1m thic k)
b etween areas of exposed b edroc k. G lac ial deposits are generally poorly preserved in steep terrain. L ower slope positions and valley b ottoms have
thic k and more varied deposits of surfic ial materials. Valley b ottom materials are c ommonly charac terized b y large fluvial fans with areas of moraine
and glac iofluvial sedim ent. Additional details on the distrib ution of surfic ial sedim ents, stratigraphy, and glac ial history of the map area c an b e found in
Ac kerson et al., 2021.
G E O M O R PHIC PR O CE S S E S
S teep slopes and weak b edroc k result in widespread slope failures in the map area. R oc kfall deposits ac c umulate as veneers and b lankets over
upper and mid-elevation slopes and as aprons at the toe of slopes. R oc kslides deposit hummoc ky to ridged deposits on lower slopes. Deb ris slides
and deb ris flows c ommonly initiate at mid to upper slope positions and form deposits at lower-slope positions, typic ally on fans and c ones. Ab undant
c olluvium, till, and weathered b edroc k are easily remob ilized into deb ris slides and flows. W here perm afrost is present ac tive layer detac hment slides
are c ommon. R otational failures are c ommon in sedim entary and volc anic  b edroc k In the S W  and N W  map area.
PE R M AFR O S T
Perm afrost is widespread b ut disc ontinuous in the c entral Kluane R anges. It is most c ommon on slopes with northeastern and northern aspec ts and
on lower slopes or in valley b ottoms. T he distrib ution of perm afrost varies widely as does its charac ter (depth, thic kness and ic e c ontent) b ased on
topography, texture of surfic ial materials and surfac e c over. Permafrost was found in a variety of different material types such as fluvial, c oarse and
fine-grained c olluvium, fib ric  organic s and tephra. Perm afrost was identified in the mapping b ased on indic ators suc h as sheetwash, ac tive layer
detac hment sc ars (inc luding revegetated sc ars), tilted trees (drunken forest), thermokarst ponds or in polygons c ontaining field stations where
permafrost was enc ountered during manual exc avations. As suc h perm afrost is likely under-represented and may b e muc h more extensive than is
indic ated b y this mapping. Permafrost is c ommonly 40–50 c m deep, or as shallow as 10–20 c m where insulating vegetative c over exc eeds 10 c m
thic k. Ac tive layer detac hment slides are c ommon and are the result of saturated c onditions at the b ottom of the ac tive layer.
G L ACIAL  HIS T O R Y
Yukon was repeatedly glac iated b y the northern part of the Cordilleran Ic e S heet (CIS ) during the Q uaternary. T he map area was affec ted b y the S t.
E lias L ob e of the CIS  as well as b y loc al ic e. S tratigraphic studies have rec ognized five glac ial advanc es in this region b ut there were likely additional
unrec ognized earlier advanc es (T urner, 2014; T urner et al., 2016; Cronmiller, 2019; Kennedy and E llis, 2020).
G lac ial features and sedim ents in the map area have b een attrib uted to the M IS  2 (M cConnell G lac iation) advanc e of the CIS  as well as loc al glac iers
in c irq ues and valleys of the c entral Kluane R anges. M orainal deposits ob served in S hakwak trench rec ord glac iers from the S t. E lias M ountains and
R ub y R ange (up to the mouth of G ladstone Creek and possib ly b eyond) c oalesc ing and flowing N W  up the trenc h. O utwash gravel overlying M IS  2
moraine is interpreted to represent a retreating or stagnant ic e front during deglac iation. It is likely that ic e advanc ing out of the Kluane R anges to the
northwest of Kluane L ake b loc ked north-flowing drainage in S hakwak trenc h resulting in a higher than present lake level (T urner et al., 2016).
S T R AT IG R APHIC S E CT IO N S
A c omposite stratigraphic  c olumn (Fig. 1) was developed to help rec onstruc t the stratigraphy of S hakwak trenc h. It is likely that ic e advanc ing out of
the Kluane R anges to the northwest of Kluane L ake b loc ked north-flowing drainage in S hakwak trench and resulted in a higher than present lake
level (T urner et al., 2016). W e see a rec ord of this at the L ewis Creek north (CA203201) and L ewis Creek south (CA203202) sec tions (Fig. 2).
T ill deposits preserved in the four S hakwak trenc h sec tions are interpreted to rec ord glac iers from the S t. E lias M ountains and possib ly R ub y R ange
c oalesc ing in, and flowing N W  up, the trenc h. O utwash gravel at the Dutch Harb our (CA201901 and CA201902) and G oose Bay sites (CA201903)
represent a retreating or stagnant ic e front (Fig. 3). T hese sites are loc ated along ic e marginal meltwater c hannels, further supporting the
interpretation of deglac iation. G lac iolac ustrine sediments at the Dutc h Harb our (CA201901 and CA201902) and G oose Bay sites (CA201903) are
interpreted to b e the result of sedim ent deposited into a glac ial lake oc c upying S hakwak trenc h during deglac iation. T he c olours in the stratigraphic
sec tions c orrespond to those of the surfic ial materials on the map.

MARGINAL NOTES

Figure 3. Dutch Harb our and G oose Bay stratigraphic  c olumns

Ic e (I): M odern ac c umulations of snow and ic e with glac ial movement. Ac tive glac ial ic e is
rare and c onfined to high elevation c irq ues of the c entral Kluane R anges.

O rganic  (O ): Ac c umulations of plant material c onsisting of peat with fib ric  to mesic
dec omposition. O rganic b lankets (>1 m thic k) and veneers (<1 m thic k), are c ommonly found
in low-lying areas and depressions in sloping terrain. T hey c ommonly overlie poorly drained
materials that have a high perc entage of silt and c lay and/or permafrost resulting in wet
ground c onditions that fac ilitate vegetative ac c umulation. T hese deposits are primarily found
in the troughs of ridged and rolling till deposits, the upslope trough of ridges on sloped
ground and the low lying areas b etween adjac ent fans prograding onto the S lims R iver flood
plain.

E olian (E ): S ediments transported and deposited b y wind. Although windb lown silt and fine
sand (loess) are the most widespread sedim ents throughout the map area, they are
generally thin and may not b e indic ated in material lab els. L oess has b een deposited
throughout the Holoc ene, b ut is primarily assoc iated with periods of deglac iation. M odern
loess deposits are typic ally c onfined to the southern part of the map area and originate
primarily from the S lims R iver valley and delta.

L ac ustrine (L ): L ac ustrine sedim ents in the map area are sedim ents that have ac c umulated
at the margin of Kluane L ake (b eac hes) mainly through wave ac tion. T hey are moderate to
weakly stratified sand, peb b le gravel with a sandy matrix, and openwork peb b le gravel.
Berms of lac ustrine b each sedim ent up to 2 m high c an b e found several hundred metres
inland from the shore. L akeshore lac ustrine deposits are c ommonly affec ted b y eolian
proc esses and c an b e interb edded with eolian sand and silt deposits. L ac ustrine b eac h
deposits are well drained and are rarely affec ted b y permafrost. Beac hes ab ove the modern
lake level are mapped as inac tive (L ) lac ustrine while b eac h materials near the modern
shoreline of Kluane L ake are mapped as ac tive (L A) lac ustrine.

Fluvial – Inac tive (F): S edim ents transported and deposited b y streams and rivers. Inac tive
fluvial sediments in the map area are found in plains, fans, and terrac es ab ove and adjac ent
to ac tive floodplains and were predominantly form ed b y high-energy streams draining the
Kluane R anges. T hese deposits are dominantly well to moderately sorted stratified sand and
gravel. Clasts are sub angular to round and range in size from peb b le to b oulder. Fine-
grained lenses and b eds in fluvial deposits may c ontain ic e, although it may b e
disc ontinuous over relatively small areas. Fluvial fans are fan-shaped landforms formed
when a stream leaves a c onfined valley and c onsist of silt, sand and gravel derived from
c olluvial material. Inac tive fan, floodplain and terrac e deposits may b e sub jec t to flooding
ac c ompanied b y sudden stream migration and inundation.
Fluvial – Ac tive (FA): S ediments transported and deposited b y streams and rivers. Ac tive
fluvial sediments are predominantly those assoc iated with floodplains and c hannels of
streams draining the Kluane R anges and the drainages of the Duke R iver and S lims R iver.
T hese deposits are dominantly well to moderately sorted, stratified sand and gravel. Clasts
are sub angular to round and range in size from peb b le to b oulder. S teep, c onfined c hannels
are charac terized b y larger b oulder frac tions. Broad floodplains are c harac terized b y gravel
dominated b y peb b les and c ob b les with few b oulders. Ac tive fluvial channels migrate widely
over alluvial fans in the map area, reac tivating previously ab andoned c hannels and inc ising
new channels. Perm afrost is unc ommon in ac tive fluvial deposits.

Colluvium (C): M aterial transported b y gravity-driven proc esses inc luding rapid proc esses
suc h as roc k fall, slumps, slides, deb ris flows and roc k avalanc hes, and slow proc esses such
as solifluc tion and c reep. Colluvium c ommonly is moderately stratified with a highly variab le
texture and c omposition c ontrolled b y the parent material, transport mechanism and travel
distanc e. At higher elevations in the c entral Kluane R ange c olluvial deposits are primarily
derived from b edroc k, with inc reasing c ontrib utions from glac iogenic  materials toward valley
b ottoms. T hese deposits range from thin veneers (<1 m thic k) on steep slopes, to b lankets
(>1 m thic k) on gentler slopes and along slope toes.
Bedroc k-derived c olluvial materials are c ommonly sourc ed from metasedimentary and
metavolc anic  roc ks in the map area. T hese deposits are grey to green silty matrix c olluvial
diamic ts with angular fragments of roc k ranging in size from peb b le to b oulder. L ess
c ommonly, c olluvium is derived from Cenozoic  b asalt (roc ks of the W rangell Formation) and
has a higher c ontent of fines (silt and c lay) and a reddish c olour. Colluvial deposits
generated from the Amphitheatre Form ation peb b le-c ob b le c onglomerate in the
southwestern and northwestern part of the map area resem b le fluvial or glac iofluvial
materials. Amphitheatre Form ation c olluvial deposits are rec ognizab le b y a high proportion of
frac tured q uartz peb b les and c ob b les.
Colluvium derived from glac iogenic  sediment in the b road S hakwak trench, and the Duke
and S lims valleys, is typic ally a light to dark grey sandy silt matrix diamic t with sub angular to
sub rounded c lasts. In the narrow valleys of the c entral Kluane R ange glac ial deposits are
often loc ally derived and sec ondary c olluvial deposits reflec t this sourc e. Colluvial aprons
found along the b ase of slopes and stream-c ut esc arpm ents c ommonly c ontain ic e-ric h
permafrost and are prim arily c omposed of diamic t from resedim ented slope materials.
Perm afrost proc esses play a signific ant role in the generation of c olluvial deposits,
partic ularly on north and east-fac ing aspec ts. S hallow perm afrost in these environm ents
fac ilitates downslope movement through ac tive layer detac hments and soil c reep. A small
num b er of roc k glac iers oc c ur in the map area where angular b edroc k-derived b loc ks and
b oulders are frozen and moving downslope through c om b ined gravity and ic e proc esses
(indic ated b y –Fg proc ess modifier). T here is b oth ac tive (C) and inac tive (CI) c olluvium in
the map area. Inac tive c olluvium c omprises deeply inc ised c olluvial fans and c ones in
S hakwak trenc h and Duke R iver valley.
G lac iofluvial (FG ): M aterials deposited b y glac ial meltwater either direc tly in front of, or in
c lose c ontac t with glac ial ic e. G lac iofluvial materials c ommonly c omprise well to moderately
sorted, stratified silty-sandy gravel. T hey typic ally form kettled and hummoc ky plain surfac es,
and are also present as ridged and undulating landforms when deposited along a glac ier
margin or sub -glac ially (eskers), and as smooth plains when deposited as terrac es. In the
c anyons and valleys of the c entral Kluane R ange, glac iofluvial materials are typic ally poorly
preserved and exist only in isolated poc kets. In S hakwak T renc h glac iofluvial deposits are
present along the western and southern margins of Kluane L ake. G lac iofluvial deposits may
b e affec ted b y perm afrost b ut in most c ases do not have segregated ic e lenses.
G lac iolac ustrine (L G ): M aterials deposited in or along the margins of glac ial lakes and
inc lude ic e rafted deb ris. G lac iolac ustrine sedim ents c onsist of fine-grained, laminated sand,
silt, and c lay. Isolated c lasts (drop stones) are c ommon in these deposits. G lac iolac ustrine
deposits are most extensive in the southeastern part of the map area where they underlie
glac iofluvial sedim ents in S hakwak trenc h. Ic e-ric h permafrost is widespread in these
deposits due to their poor drainage and high moisture c ontent.

M oraine (M ): M aterial direc tly deposited b y glac ier ic e without signific ant modific ation.
M oraine deposits are typic ally highly variab le and depend on the sourc e of material
inc orporated b y the glac ier and the mode of deposition. M oraine deposits in the map area
are charac terized b y poorly sorted, weakly to strongly c ompac ted material c ontaining a
heterogeneous mixture of partic le sizes. T he matrix is usually sand and silt, b ut c lay c an b e
present. M oraine in the map area c ommonly lac ks stratific ation, however, weak stratific ation
is noted in deposits near the southwestern margins of Kluane L ake. M oraine is preserved on
gently sloping surfac es and b enc hes on mid to lower slopes of the c entral Kluane R ange and
the valley b ottom of S hakwak trenc h and Duke R iver valley. S ourc es of moraine in the map
area inc lude small alpine c irq ue glac iers, first order valley glac iers, and high-order valley
glac iers suc h as the ic e stream that oc c upied the S hakwak trenc h during repeated
glac iations. L arger glac iers c arrying material farther from sourc e typic ally produc e finer
grained matrix with more lithologic al and geoc hemic al variab ility. M oraine deposits are
c ommonly affec ted b y perm afrost, and some may b e ic e-ric h.

W eathered Bedroc k (D): In situ weathered and dec omposed b edroc k is found on low-angle
older upland surfac es and is c ommonly assoc iated with periglac ial proc esses. T exture varies
with respec t to the initial lithologic c harac teristic s and degree of mixing with loess and/or
glac iogenic deposits b y periglac ial proc esses such as c ryoturb ation and frost heave.
M etasedim entary and metavolc anic  units in the map area produc e angular roc k fragments in
a matrix of silt through frost shattering and c hemic al weathering proc esses. Permafrost is
present in weathered b edroc k in the map area.

Bedroc k (R ): Bedroc k in the map area c omprises L ate Paleozoic to mid-M esozoic  volc anic
and sedimentary roc ks b elonging to the W rangellia terrane. Intruded b y younger mafic  and
ultram afic  sills, dikes and granitic roc ks and overlain b y T ertiary terrestrial sedimentary and
volc anic  deposits (Israel et al., 2005; Israel et al., 2006). Perm afrost is present in b edroc k in
the map area.

Holocene

Holocene and Pleistocene

Pleistocene and older

Neog ene and older

S urfac e expression refers to the form (assem b lage of slopes) and pattern of forms expressed b y a surfic ial material at the land surfac e.  T his
three-dimensional shape of the material is eq uivalent to 'landform' used in a non-genetic  sense (e.g., ridges, plain).  S urfac e expression sym b ols
also desc rib e the way unc onsolidated surfic ial materials relate to the underlying sub strate (e.g., veneer).  S urfac e expression is indic ated b y up
to three lower c ase letters, plac ed immediately following the surfic ial material designator, listed in order of dec reasing extent.
a - apron:a wedge-like slope-toe c omplex of laterally c oalesc ent c olluvial fans and b lankets. L ongitudinal slopes are generally less than 15°
(26%) from apex to toe with flat or gently c onvex/c onc ave profiles.
b - blank et:a layer of unc onsolidated material thic k enough (>1 m) to mask minor irregularities of the surfac e of the underlying material, b ut still
c onforms to the general underlying topography; outc rops of the underlying unit are rare.
c - cone:sec tor of a c one with a slope gradient greater than 15° (26%) from apex to toe; longitudinal profile is smooth and straight, or slightly
c onc ave/c onvex.
f - fan:sec tor of a c one with a slope gradient less than or eq ual to 15° (26%) from apex to toe; longitudinal profile is smooth and straight, or
slightly c onc ave/c onvex.
h  - h um m ock :steep sided hilloc k(s) and hollow(s) with loc al relief greater than 1 m and multidirec tional slopes dominantly from 15-35° (26-70%)
if c omposed of unc onsolidated materials. Bedroc k sloped hummoc ks may b e steeper. In plan, an assem b lage of non-linear, generally chaotic
forms that are rounded or irregular in c ross-profile. Commonly applied to knob -and-kettle glac iofluvial terrain and landslide deb ris.
l - delta:landform c reated at the mouth of a river or stream where it flows into a b ody of water. Deltas have gently sloping surfac es from 0-3° (0-
5%), and moderate to steeply sloping fronts from 16-35° (27-70%). G lac iofluvial deltas in the map area are typic ally c oarse grained with steep
sides and gently inc lined kettled or channeled surfac es.
m  - rolling :elongate hilloc k(s); slopes dominantly from 3-15° (5-26%); loc al relief >1 m; in plan, an assem b lage of parallel or sub parallel linear
forms with sub dued relief.
p - plain:a level or very gently sloping, unidirec tional (planar) surfac e with slopes 0-3° (0-5%); relief of loc al surfac e irregularities generally less
than 1 m; applied to (glac io)fluvial floodplains, organic  deposits, lac ustrine deposits and till plains.
r - ridg e:elongate hilloc k(s) with slopes dominantly 15-35° (26-70%) if c omposed of unc onsolidated materials; b edroc k slopes may b e steeper;
loc al relief is greater than 1 m; in plan, an assem b lage of parallel or sub -parallel linear forms; c ommonly applied to drumlinized till plains, eskers,
morainal ridges, c revasse fillings and ridged b edroc k.
t - terrace:a single or assem b lage of step-like forms where eac h step-like form c onsists of a sc arp fac e and a horizontal or gently inc lined
surfac e ab ove it; applied to fluvial and lac ustrine terrac es and stepped b edroc k topography.
u - undulating :gently sloping hilloc k(s) and hollow(s) with multidirec tional slopes generally up to 15° (26%); loc al relief is >1 m; in plan, an
assem b lage of non-linear, generally chaotic  forms that are rounded or irregular in c ross-profile.
v - veneer:a layer of unc onsolidated materials too thin to mask the minor irregularities of the surfac e of the underlying material; 10 c m to 1m in
thic k; c ommonly applied to eolian/loess veneers and c olluvial veneers.
w  - m antle of variable th ick ness:a layer or disc ontinuous layer of variab le thic kness, typic ally 0 to 3 m, that fills or partly fills depressions in an
irregular sub strate; generally too thin to mask irregularities in the underlying material.
x - th in veneer:a very thin layer of unc onsolidated material, 2 to 20 c m thic k.

SU RFACE EXPRESSION

GEOMORPHOLOGICAL PROCESSES
G eomorphologic al  proc esses are natural mec hanisms of weathering, erosion and deposition that result in the modific ation of the surfic ial
materials and landforms at the earth’s surfac e. Unless a q ualifier [A (ac tive) or I (inac tive)] is used, all proc esses are assumed to b e ac tive,
exc ept for deglac ial proc esses.  Proc ess is indic ated b y up to three upper c ase letters, listed in order of dec reasing importanc e, plac ed after the
surfac e expression sym b ol, and separated from the surfac e expression b y a dash (-).
S ub c lasses c an b e used to provide more spec ific  information ab out a general geomorphologic al proc ess, and are represented b y lower c ase
letter(s) plac ed after the related proc ess designator. Up to three sub c lasses c an b e attac hed to each proc ess.  Proc ess sub c lasses used on this
map are defined with the related proc ess b elow.
EROSIONAL PROCESSES
V - g ully erosion:running water, mass movement and/or snow avalanc hing, resulting in the form ation of  parallel and sub parallel long, narrow
ravines.
FLU VIAL PROCESSES
B - braiding  ch annel:ac tive channel zone is charac terized b y many diverging and c onverging channels separated b y unvegetated b ars.  M any
channels are dry at moderate and low flows, b ut during major floods, the entire c hannel zone may b e oc c upied b y flowing water.
MASS MOVEMENT PROCESSES
T he map sym b ol (“) following a mass movement proc ess indic ates an initiation zone or zone of instab ility, suc h as headsc arps of deb ris slides or
earthflows and sourc e areas for roc kfall and deb ris flows.
F - slow  m ass m ovem ent:slow downslope movement of masses of c ohesive or non-c ohesive surfic ial material and/or b edroc k b y c reeping,
flowing or sliding.
Subclasses:(e) earthflow - slow visc ous flow of material c ontaining a high proportion of slit and c lay; (g) roc k c reep - slow movement of angular
deb ris under periglac ial c onditions (e.g., roc k glac iers); (k) tension c rac ks - open fissures, c ommonly near the c rest of slope; (m) slump (in
b edroc k) - internally c ohesive mass of b edroc k sliding along a slip plane that is c onc ave upward or planar; (r) roc kslide - desc ent of large
masses of disintegrating b edroc k b y sliding.
R - rapid m ass m ovem ent:rapid downslope movement b y falling, rolling, sliding or flowing of dry, moist or saturated deb ris derived from
surfic ial materials and/or b edroc k.
Subclasses:(b ) roc kfall - dec ent of masses of b edroc k b y falling, b ounc ing and rolling; (d) deb ris flow - rapid flow of saturated deb ris; (e)
earthflow - slow visc ous flow of material c ontaining a high proportion of slit and c lay; (m) slump (in b edroc k) - internally c ohesive mass of
b edroc k sliding along a slip plane that is c onc ave upward or planar; (r) roc kslide - desc ent of large masses of disintegrating b edroc k b y sliding;
(s) deb ris slide - sliding of disintegrating mass of surfic ial material; (u) slump (in surfic ial material) - internally c ohesive mass of b edroc k sliding
along a slip plane that is c onc ave upward or planar.
L - U ndifferentiated landslide:rapid or slow downslope movement of masses of c ohesive or non-c ohesive surfic ial materials and/or b edroc k.
Subclasses:(m) slump (in b edroc k) - internally c ohesive mass of b edroc k sliding along a slip plane that is c onc ave upward or planar.
PERIGLACIAL PROCESSES
S - solifluction:slow gravitational downslope movement of saturated non-frozen overb urden ac ross a frozen or otherwise imperm eab le
sub strate.
X - perm afrost:proc esses c ontrolled b y the presenc e of permafrost, and perm afrost aggradation or degradation.
Subclasses:(s) sheetflow - transport of fine sediment (sand, silt and c lay) through unc onc entrated overland flow and perc olation; (t)
thermokarst sub sidenc e - ground-surfac e depressions c reated b y the thawing of ic e-ric h perm afrost and assoc iated soil sub sidenc e; (w) ic e
wedge polygons - intersec ting narrow c rac ks that c ontain ic e-wedges c omprise polygonal patterns on ground underlain b y permafrost.
Z - g eneral perig lacial processes:solifluc tion, c ryoturb ation and nivation oc c urring together within a single terrain unit.
DEGLACIAL PROCESSES
E - ch anneled by m eltw ater:erosion and c hannel formation b y meltwater alongside, b eneath, or in front of a glac ier or ic e sheet.
H - k ettled:depressions in surfic ial materials resulting from the melting of b uried glac ier ic e.

TEXTU RE

Yukon G eologic al S urvey
E nergy, M ines and R esourc es
G overnment of Yukon

b y
Crey M . Ac kerson, Brent W ard and Kristen Kennedy

TERRAIN CLASSIFICATION SYSTEM

1st terrain unit 3rd terrain unit2nd terrain unit
>50% of map unit 30-49% of map unit 10-29% of map unit

Underlying terrain unit

COMPOSITE SYMBOL DELIMITERS:
Due to scale limitations, up to 4 terrain units may be included in a single map unit label ( e.g., sgFGptM.dsmMbM/xsCv\zcLGpM-
XsV). Each component is separated by a delimiter that indicates relative proportions between the components (".", "/", "//") or a
stratigraphic relationship "\").
"." - terrain units on either side of the symbol are of approximately equal proportion
"/" - terrain unit(s) before the symbol is more extensive than the one(s) following
"//" - terrain unit(s) before the symbol is considerably more extensive than the one(s) following

G E O M O R PHO L O G ICAL  PR O CE S S (E S ) (-X = permafrost)
                                       S UBCL AS S (E S ) (s = sheetwash)

Q UAL IFIE R  (G  = glac ial; A = ac tive; or I = inac tive)
S U R FICIAL  M AT E R IAL  (F = fluvial)
T E XT U R E  (sg = sand, gravel) *not displayed on this map

sg FGptM-Xs

$

$

$ $ $

S U R FACE  E XPR E S S IO N  (pt = plain, terrac e)

$

AG E  (M  = M cConnell)

S urfic ial geologic al field mapping was c ompleted at a sc ale of 1:50 000 in 2020. R emote predic tive mapping was c ompleted using 1:50 000-
sc ale digital monoc hrome aerial photographs flown b etween 1987 and 1989 with S ummit E volution/Arc G IS  viewing software. Field chec king of
units was c ompleted b y doc umenting anthropogenic  and natural exposures of surfic ial materials and b y digging soil pits (up to ~1 m deep) in a
b road range of surfac e sedim ents and landforms.

METHODS

S urfic ial materials are non-lithified, unc onsolidated sedim ents. T hey are produc ed b y weathering, sediment deposition, b iologic al ac c umulation,
human and volc anic  ac tivity. In general, surfic ial materials are of relatively young geologic al age and c onstitute the parent material of most
(pedologic al) soils. N ote that a single polygon will b e c oloured only b y the dominant surfic ial material, b ut other materials may b e present. T he
photos found in the legend represent examples of surfic ial materials enc ountered in the mapping area.

SURFICIAL MATERIALS

LEGEND
T his surfic ial geology map was c reated using Yukon G eologic al S urvey c riteria whic h is a modified version of T errain Classific ation S ystem for
British Colum b ia (Howes and Kenk, 1997). For example some perm afrost sub c lasses have b een added b y the Yukon G eologic al S urvey to
ac c ommodate the wider variety of permafrost features present in Yukon. Age c lassific ation has b een inc luded to distinguish materials deposited
during different Pleistoc ene glac iations.
A sample map unit lab el b elow illustrates the terrain c lassific ation system. S urfic ial materials form the c ore of the polygon map unit lab els and
are sym b olized with a single upper c ase letter. L ower c ase textures are written to the left of the surfic ial material, and lower c ase surfac e
expressions are written to the right. T he ab undanc e of a texture or surfac e expression dec reases from left to right. An upper c ase ac tivity
q ualifier (A = ac tive; I = inac tive) may b e shown immediately following the surfic ial material designator. T he glac ial q ualifier "G " may alternatively
b e written immediately following the surfic ial material to indic ate glac ially modified materials. Age is indic ated b y a c apital letter that follows the
surfac e expression b ut prec edes the proc ess modifiers. G eomorphologic al proc esses (c apital letters) and sub c lasses (lower c ase letters) always
follow a dash sym b ol ("-").
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Figure 1. S hakwak trenc h c omposite stratigraphic c olumn

S tratigraphic  c olumn legend

G E O L O G ICAL  BO U N DAR IE S :
defined
approximate
map b oundary

G E O L O G ICAL  FE AT U R E S :
c revasse filling
esker, direc tion known
esker, direc tion unknown
landslide headwall sc arp
lineam ent, tenison joint
meltwater c hannel, major, flow direc tion
meltwater c hannel, major
meltwater c hannel, minor, direc tion known
meltwater c hannel, minor, direc tion unknown
moraine ridge
streamlined landforms, ic e-flow direc tion known
streamlined landforms, ic e-flow direc tion unknown

G L ACIAL  L IM IT S :
Penultimate G lac iation (early W isc onsin), assumed
L ast G lac ial M aximum (late W isc onsin), assumed
R ec essional glac ial limits, undefined, assumed

T O PO G R APHIC FE AT U R E S :
c ontours
streams
roads
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G R O U N D O BS E R VAT IO N  S IT E S :
field station
radioc arb on sample (assoc iated with stratigraphic  sec tion)
stratigraphic  sec tion (lab elled with station ID, e.g. CA203202)

G L ACIAL  FE AT U R E S :
kettles

O T HE R  S U R FACE  FE AT U R E S :
landslide, unc lassified
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T exture refers to the size, shape and sorting of partic les in c lastic  sedim ents, and the proportion and degree of dec omposition of plant fib re in
organic  sedim ents. T exture is indic ated b y up to three lower c ase letters, plac ed immediately b efore the surfic ial material designator, listed in
order of dec reasing ab undanc e. T extures are not displayed on this map, b ut are c ontained within the assoc iated digital release.
Specific clastic textures
a - b loc ks: angular partic les >256 mm in size
b  - b oulders: rounded partic les >256 mm in size
p - peb b les: rounded partic les >2-64 mm in size
s - sand: partic les >0.0625-2 mm in size
z - silt: partic les 2 µm-0.0625 mm in size
Com m on clastic textural g rouping s
d - mixed fragments: a mixture of rounded and angular partic les  >2 mm in size
x - angular fragments: a mixture of angular fragments >2 mm in size (i.e., a mixture of b loc ks and rub b le)
g - gravel: a mixture of two or more size ranges of rounded partic les >2 mm in size (e.g., a mixture of b oulders, c ob b les and peb b les); may
inc lude interstitial sand
r - rub b le: angular partic les b etween 2 and 256 mm; may inc lude interstitial sand
m - mud: a mixture of silt and c lay; may also c ontain a minor frac tion of fine sand
Org anic term s
e - fib ric : the least dec omposed of all organic  materials; it c ontains amounts of well-preserved fib re (40% or more) that c an b e identified as to
b otanic al origin upon rub b ing
u - mesic : organic material at a stage of dec omposition intermediate b etween fib ric and humic
h - humic : O rganic material at an advanc ed stage of dec omposition; it has the lowest amount of fib re, the highest b ulk density, and the lowest
saturated water–holding c apac ity of the organic materials; fib res that rem ain after rub b ing c onstitute less than 10% of the volume of the material.
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Figure 2. L ewis Creek stratigraphic c olumns

IN T R O DUCT IO N
T he map area inc ludes steep mountainous terrain of the c entral Kluane R anges as well as gently sloped rolling terrain of the S hakwak trenc h. T he
distrib ution of surfic ial materials is prim arily c ontrolled b y slope steepness and glac ial history. In mountainous terrain, b edroc k is c ommonly exposed
in c anyons, and along ridges, summits, and upper slopes. Upper and middle slopes are typic ally steep. High slope angles result in rapid and slow
downslope movement of weathered b edroc k b y gravitational proc esses forming a disc ontinuous c olluvial veneer (<1 m thic k) or b lanket (>1m thic k)
b etween areas of exposed b edroc k. G lac ial deposits are generally poorly preserved in steep terrain. L ower slope positions and valley b ottoms have
thic k and more varied deposits of surfic ial materials. Valley b ottom materials are c ommonly charac terized b y large fluvial fans with areas of moraine
and glac iofluvial sedim ent. Additional details on the distrib ution of surfic ial sedim ents, stratigraphy, and glac ial history of the map area c an b e found in
Ac kerson et al., 2021.
G E O M O R PHIC PR O CE S S E S
S teep slopes and weak b edroc k result in widespread slope failures in the map area. R oc kfall deposits ac c umulate as veneers and b lankets over
upper and mid-elevation slopes and as aprons at the toe of slopes. R oc kslides deposit hummoc ky to ridged deposits on lower slopes. Deb ris slides
and deb ris flows c ommonly initiate at mid to upper slope positions and form deposits at lower-slope positions, typic ally on fans and c ones. Ab undant
c olluvium, till, and weathered b edroc k are easily remob ilized into deb ris slides and flows. W here perm afrost is present ac tive layer detac hment slides
are c ommon. R otational failures are c ommon in sedim entary and volc anic  b edroc k In the S W  and N W  map area.
PE R M AFR O S T
Perm afrost is widespread b ut disc ontinuous in the c entral Kluane R anges. It is most c ommon on slopes with northeastern and northern aspec ts and
on lower slopes or in valley b ottoms. T he distrib ution of perm afrost varies widely as does its charac ter (depth, thic kness and ic e c ontent) b ased on
topography, texture of surfic ial materials and surfac e c over. Permafrost was found in a variety of different material types such as fluvial, c oarse and
fine-grained c olluvium, fib ric  organic s and tephra. Perm afrost was identified in the mapping b ased on indic ators suc h as sheetwash, ac tive layer
detac hment sc ars (inc luding revegetated sc ars), tilted trees (drunken forest), thermokarst ponds or in polygons c ontaining field stations where
permafrost was enc ountered during manual exc avations. As suc h perm afrost is likely under-represented and may b e muc h more extensive than is
indic ated b y this mapping. Permafrost is c ommonly 40–50 c m deep, or as shallow as 10–20 c m where insulating vegetative c over exc eeds 10 c m
thic k. Ac tive layer detac hment slides are c ommon and are the result of saturated c onditions at the b ottom of the ac tive layer.
G L ACIAL  HIS T O R Y
Yukon was repeatedly glac iated b y the northern part of the Cordilleran Ic e S heet (CIS ) during the Q uaternary. T he map area was affec ted b y the S t.
E lias L ob e of the CIS  as well as b y loc al ic e. S tratigraphic studies have rec ognized five glac ial advanc es in this region b ut there were likely additional
unrec ognized earlier advanc es (T urner, 2014; T urner et al., 2016; Cronmiller, 2019; Kennedy and E llis, 2020).
G lac ial features and sedim ents in the map area have b een attrib uted to the M IS  2 (M cConnell G lac iation) advanc e of the CIS  as well as loc al glac iers
in c irq ues and valleys of the c entral Kluane R anges. M orainal deposits ob served in S hakwak trench rec ord glac iers from the S t. E lias M ountains and
R ub y R ange (up to the mouth of G ladstone Creek and possib ly b eyond) c oalesc ing and flowing N W  up the trenc h. O utwash gravel overlying M IS  2
moraine is interpreted to represent a retreating or stagnant ic e front during deglac iation. It is likely that ic e advanc ing out of the Kluane R anges to the
northwest of Kluane L ake b loc ked north-flowing drainage in S hakwak trenc h resulting in a higher than present lake level (T urner et al., 2016).
S T R AT IG R APHIC S E CT IO N S
A c omposite stratigraphic  c olumn (Fig. 1) was developed to help rec onstruc t the stratigraphy of S hakwak trenc h. It is likely that ic e advanc ing out of
the Kluane R anges to the northwest of Kluane L ake b loc ked north-flowing drainage in S hakwak trench and resulted in a higher than present lake
level (T urner et al., 2016). W e see a rec ord of this at the L ewis Creek north (CA203201) and L ewis Creek south (CA203202) sec tions (Fig. 2).
T ill deposits preserved in the four S hakwak trenc h sec tions are interpreted to rec ord glac iers from the S t. E lias M ountains and possib ly R ub y R ange
c oalesc ing in, and flowing N W  up, the trenc h. O utwash gravel at the Dutch Harb our (CA201901 and CA201902) and G oose Bay sites (CA201903)
represent a retreating or stagnant ic e front (Fig. 3). T hese sites are loc ated along ic e marginal meltwater c hannels, further supporting the
interpretation of deglac iation. G lac iolac ustrine sediments at the Dutc h Harb our (CA201901 and CA201902) and G oose Bay sites (CA201903) are
interpreted to b e the result of sedim ent deposited into a glac ial lake oc c upying S hakwak trenc h during deglac iation. T he c olours in the stratigraphic
sec tions c orrespond to those of the surfic ial materials on the map.

MARGINAL NOTES

Figure 3. Dutch Harb our and G oose Bay stratigraphic  c olumns

Ic e (I): M odern ac c umulations of snow and ic e with glac ial movement. Ac tive glac ial ic e is
rare and c onfined to high elevation c irq ues of the c entral Kluane R anges.

O rganic  (O ): Ac c umulations of plant material c onsisting of peat with fib ric  to mesic
dec omposition. O rganic b lankets (>1 m thic k) and veneers (<1 m thic k), are c ommonly found
in low-lying areas and depressions in sloping terrain. T hey c ommonly overlie poorly drained
materials that have a high perc entage of silt and c lay and/or permafrost resulting in wet
ground c onditions that fac ilitate vegetative ac c umulation. T hese deposits are primarily found
in the troughs of ridged and rolling till deposits, the upslope trough of ridges on sloped
ground and the low lying areas b etween adjac ent fans prograding onto the S lims R iver flood
plain.

E olian (E ): S ediments transported and deposited b y wind. Although windb lown silt and fine
sand (loess) are the most widespread sedim ents throughout the map area, they are
generally thin and may not b e indic ated in material lab els. L oess has b een deposited
throughout the Holoc ene, b ut is primarily assoc iated with periods of deglac iation. M odern
loess deposits are typic ally c onfined to the southern part of the map area and originate
primarily from the S lims R iver valley and delta.

L ac ustrine (L ): L ac ustrine sedim ents in the map area are sedim ents that have ac c umulated
at the margin of Kluane L ake (b eac hes) mainly through wave ac tion. T hey are moderate to
weakly stratified sand, peb b le gravel with a sandy matrix, and openwork peb b le gravel.
Berms of lac ustrine b each sedim ent up to 2 m high c an b e found several hundred metres
inland from the shore. L akeshore lac ustrine deposits are c ommonly affec ted b y eolian
proc esses and c an b e interb edded with eolian sand and silt deposits. L ac ustrine b eac h
deposits are well drained and are rarely affec ted b y permafrost. Beac hes ab ove the modern
lake level are mapped as inac tive (L ) lac ustrine while b eac h materials near the modern
shoreline of Kluane L ake are mapped as ac tive (L A) lac ustrine.

Fluvial – Inac tive (F): S edim ents transported and deposited b y streams and rivers. Inac tive
fluvial sediments in the map area are found in plains, fans, and terrac es ab ove and adjac ent
to ac tive floodplains and were predominantly form ed b y high-energy streams draining the
Kluane R anges. T hese deposits are dominantly well to moderately sorted stratified sand and
gravel. Clasts are sub angular to round and range in size from peb b le to b oulder. Fine-
grained lenses and b eds in fluvial deposits may c ontain ic e, although it may b e
disc ontinuous over relatively small areas. Fluvial fans are fan-shaped landforms formed
when a stream leaves a c onfined valley and c onsist of silt, sand and gravel derived from
c olluvial material. Inac tive fan, floodplain and terrac e deposits may b e sub jec t to flooding
ac c ompanied b y sudden stream migration and inundation.
Fluvial – Ac tive (FA): S ediments transported and deposited b y streams and rivers. Ac tive
fluvial sediments are predominantly those assoc iated with floodplains and c hannels of
streams draining the Kluane R anges and the drainages of the Duke R iver and S lims R iver.
T hese deposits are dominantly well to moderately sorted, stratified sand and gravel. Clasts
are sub angular to round and range in size from peb b le to b oulder. S teep, c onfined c hannels
are charac terized b y larger b oulder frac tions. Broad floodplains are c harac terized b y gravel
dominated b y peb b les and c ob b les with few b oulders. Ac tive fluvial channels migrate widely
over alluvial fans in the map area, reac tivating previously ab andoned c hannels and inc ising
new channels. Perm afrost is unc ommon in ac tive fluvial deposits.

Colluvium (C): M aterial transported b y gravity-driven proc esses inc luding rapid proc esses
suc h as roc k fall, slumps, slides, deb ris flows and roc k avalanc hes, and slow proc esses such
as solifluc tion and c reep. Colluvium c ommonly is moderately stratified with a highly variab le
texture and c omposition c ontrolled b y the parent material, transport mechanism and travel
distanc e. At higher elevations in the c entral Kluane R ange c olluvial deposits are primarily
derived from b edroc k, with inc reasing c ontrib utions from glac iogenic  materials toward valley
b ottoms. T hese deposits range from thin veneers (<1 m thic k) on steep slopes, to b lankets
(>1 m thic k) on gentler slopes and along slope toes.
Bedroc k-derived c olluvial materials are c ommonly sourc ed from metasedimentary and
metavolc anic  roc ks in the map area. T hese deposits are grey to green silty matrix c olluvial
diamic ts with angular fragments of roc k ranging in size from peb b le to b oulder. L ess
c ommonly, c olluvium is derived from Cenozoic  b asalt (roc ks of the W rangell Formation) and
has a higher c ontent of fines (silt and c lay) and a reddish c olour. Colluvial deposits
generated from the Amphitheatre Form ation peb b le-c ob b le c onglomerate in the
southwestern and northwestern part of the map area resem b le fluvial or glac iofluvial
materials. Amphitheatre Form ation c olluvial deposits are rec ognizab le b y a high proportion of
frac tured q uartz peb b les and c ob b les.
Colluvium derived from glac iogenic  sediment in the b road S hakwak trench, and the Duke
and S lims valleys, is typic ally a light to dark grey sandy silt matrix diamic t with sub angular to
sub rounded c lasts. In the narrow valleys of the c entral Kluane R ange glac ial deposits are
often loc ally derived and sec ondary c olluvial deposits reflec t this sourc e. Colluvial aprons
found along the b ase of slopes and stream-c ut esc arpm ents c ommonly c ontain ic e-ric h
permafrost and are prim arily c omposed of diamic t from resedim ented slope materials.
Perm afrost proc esses play a signific ant role in the generation of c olluvial deposits,
partic ularly on north and east-fac ing aspec ts. S hallow perm afrost in these environm ents
fac ilitates downslope movement through ac tive layer detac hments and soil c reep. A small
num b er of roc k glac iers oc c ur in the map area where angular b edroc k-derived b loc ks and
b oulders are frozen and moving downslope through c om b ined gravity and ic e proc esses
(indic ated b y –Fg proc ess modifier). T here is b oth ac tive (C) and inac tive (CI) c olluvium in
the map area. Inac tive c olluvium c omprises deeply inc ised c olluvial fans and c ones in
S hakwak trenc h and Duke R iver valley.
G lac iofluvial (FG ): M aterials deposited b y glac ial meltwater either direc tly in front of, or in
c lose c ontac t with glac ial ic e. G lac iofluvial materials c ommonly c omprise well to moderately
sorted, stratified silty-sandy gravel. T hey typic ally form kettled and hummoc ky plain surfac es,
and are also present as ridged and undulating landforms when deposited along a glac ier
margin or sub -glac ially (eskers), and as smooth plains when deposited as terrac es. In the
c anyons and valleys of the c entral Kluane R ange, glac iofluvial materials are typic ally poorly
preserved and exist only in isolated poc kets. In S hakwak T renc h glac iofluvial deposits are
present along the western and southern margins of Kluane L ake. G lac iofluvial deposits may
b e affec ted b y perm afrost b ut in most c ases do not have segregated ic e lenses.
G lac iolac ustrine (L G ): M aterials deposited in or along the margins of glac ial lakes and
inc lude ic e rafted deb ris. G lac iolac ustrine sedim ents c onsist of fine-grained, laminated sand,
silt, and c lay. Isolated c lasts (drop stones) are c ommon in these deposits. G lac iolac ustrine
deposits are most extensive in the southeastern part of the map area where they underlie
glac iofluvial sedim ents in S hakwak trenc h. Ic e-ric h permafrost is widespread in these
deposits due to their poor drainage and high moisture c ontent.

M oraine (M ): M aterial direc tly deposited b y glac ier ic e without signific ant modific ation.
M oraine deposits are typic ally highly variab le and depend on the sourc e of material
inc orporated b y the glac ier and the mode of deposition. M oraine deposits in the map area
are charac terized b y poorly sorted, weakly to strongly c ompac ted material c ontaining a
heterogeneous mixture of partic le sizes. T he matrix is usually sand and silt, b ut c lay c an b e
present. M oraine in the map area c ommonly lac ks stratific ation, however, weak stratific ation
is noted in deposits near the southwestern margins of Kluane L ake. M oraine is preserved on
gently sloping surfac es and b enc hes on mid to lower slopes of the c entral Kluane R ange and
the valley b ottom of S hakwak trenc h and Duke R iver valley. S ourc es of moraine in the map
area inc lude small alpine c irq ue glac iers, first order valley glac iers, and high-order valley
glac iers suc h as the ic e stream that oc c upied the S hakwak trenc h during repeated
glac iations. L arger glac iers c arrying material farther from sourc e typic ally produc e finer
grained matrix with more lithologic al and geoc hemic al variab ility. M oraine deposits are
c ommonly affec ted b y perm afrost, and some may b e ic e-ric h.

W eathered Bedroc k (D): In situ weathered and dec omposed b edroc k is found on low-angle
older upland surfac es and is c ommonly assoc iated with periglac ial proc esses. T exture varies
with respec t to the initial lithologic c harac teristic s and degree of mixing with loess and/or
glac iogenic deposits b y periglac ial proc esses such as c ryoturb ation and frost heave.
M etasedim entary and metavolc anic  units in the map area produc e angular roc k fragments in
a matrix of silt through frost shattering and c hemic al weathering proc esses. Permafrost is
present in weathered b edroc k in the map area.

Bedroc k (R ): Bedroc k in the map area c omprises L ate Paleozoic to mid-M esozoic  volc anic
and sedimentary roc ks b elonging to the W rangellia terrane. Intruded b y younger mafic  and
ultram afic  sills, dikes and granitic roc ks and overlain b y T ertiary terrestrial sedimentary and
volc anic  deposits (Israel et al., 2005; Israel et al., 2006). Perm afrost is present in b edroc k in
the map area.

Holocene

Holocene and Pleistocene

Pleistocene and older

Neog ene and older

S urfac e expression refers to the form (assem b lage of slopes) and pattern of forms expressed b y a surfic ial material at the land surfac e.  T his
three-dimensional shape of the material is eq uivalent to 'landform' used in a non-genetic  sense (e.g., ridges, plain).  S urfac e expression sym b ols
also desc rib e the way unc onsolidated surfic ial materials relate to the underlying sub strate (e.g., veneer).  S urfac e expression is indic ated b y up
to three lower c ase letters, plac ed immediately following the surfic ial material designator, listed in order of dec reasing extent.
a - apron:a wedge-like slope-toe c omplex of laterally c oalesc ent c olluvial fans and b lankets. L ongitudinal slopes are generally less than 15°
(26%) from apex to toe with flat or gently c onvex/c onc ave profiles.
b - blank et:a layer of unc onsolidated material thic k enough (>1 m) to mask minor irregularities of the surfac e of the underlying material, b ut still
c onforms to the general underlying topography; outc rops of the underlying unit are rare.
c - cone:sec tor of a c one with a slope gradient greater than 15° (26%) from apex to toe; longitudinal profile is smooth and straight, or slightly
c onc ave/c onvex.
f - fan:sec tor of a c one with a slope gradient less than or eq ual to 15° (26%) from apex to toe; longitudinal profile is smooth and straight, or
slightly c onc ave/c onvex.
h  - h um m ock :steep sided hilloc k(s) and hollow(s) with loc al relief greater than 1 m and multidirec tional slopes dominantly from 15-35° (26-70%)
if c omposed of unc onsolidated materials. Bedroc k sloped hummoc ks may b e steeper. In plan, an assem b lage of non-linear, generally chaotic
forms that are rounded or irregular in c ross-profile. Commonly applied to knob -and-kettle glac iofluvial terrain and landslide deb ris.
l - delta:landform c reated at the mouth of a river or stream where it flows into a b ody of water. Deltas have gently sloping surfac es from 0-3° (0-
5%), and moderate to steeply sloping fronts from 16-35° (27-70%). G lac iofluvial deltas in the map area are typic ally c oarse grained with steep
sides and gently inc lined kettled or channeled surfac es.
m  - rolling :elongate hilloc k(s); slopes dominantly from 3-15° (5-26%); loc al relief >1 m; in plan, an assem b lage of parallel or sub parallel linear
forms with sub dued relief.
p - plain:a level or very gently sloping, unidirec tional (planar) surfac e with slopes 0-3° (0-5%); relief of loc al surfac e irregularities generally less
than 1 m; applied to (glac io)fluvial floodplains, organic  deposits, lac ustrine deposits and till plains.
r - ridg e:elongate hilloc k(s) with slopes dominantly 15-35° (26-70%) if c omposed of unc onsolidated materials; b edroc k slopes may b e steeper;
loc al relief is greater than 1 m; in plan, an assem b lage of parallel or sub -parallel linear forms; c ommonly applied to drumlinized till plains, eskers,
morainal ridges, c revasse fillings and ridged b edroc k.
t - terrace:a single or assem b lage of step-like forms where eac h step-like form c onsists of a sc arp fac e and a horizontal or gently inc lined
surfac e ab ove it; applied to fluvial and lac ustrine terrac es and stepped b edroc k topography.
u - undulating :gently sloping hilloc k(s) and hollow(s) with multidirec tional slopes generally up to 15° (26%); loc al relief is >1 m; in plan, an
assem b lage of non-linear, generally chaotic  forms that are rounded or irregular in c ross-profile.
v - veneer:a layer of unc onsolidated materials too thin to mask the minor irregularities of the surfac e of the underlying material; 10 c m to 1m in
thic k; c ommonly applied to eolian/loess veneers and c olluvial veneers.
w  - m antle of variable th ick ness:a layer or disc ontinuous layer of variab le thic kness, typic ally 0 to 3 m, that fills or partly fills depressions in an
irregular sub strate; generally too thin to mask irregularities in the underlying material.
x - th in veneer:a very thin layer of unc onsolidated material, 2 to 20 c m thic k.

SU RFACE EXPRESSION

GEOMORPHOLOGICAL PROCESSES
G eomorphologic al  proc esses are natural mec hanisms of weathering, erosion and deposition that result in the modific ation of the surfic ial
materials and landforms at the earth’s surfac e. Unless a q ualifier [A (ac tive) or I (inac tive)] is used, all proc esses are assumed to b e ac tive,
exc ept for deglac ial proc esses.  Proc ess is indic ated b y up to three upper c ase letters, listed in order of dec reasing importanc e, plac ed after the
surfac e expression sym b ol, and separated from the surfac e expression b y a dash (-).
S ub c lasses c an b e used to provide more spec ific  information ab out a general geomorphologic al proc ess, and are represented b y lower c ase
letter(s) plac ed after the related proc ess designator. Up to three sub c lasses c an b e attac hed to each proc ess.  Proc ess sub c lasses used on this
map are defined with the related proc ess b elow.
EROSIONAL PROCESSES
V - g ully erosion:running water, mass movement and/or snow avalanc hing, resulting in the form ation of  parallel and sub parallel long, narrow
ravines.
FLU VIAL PROCESSES
B - braiding  ch annel:ac tive channel zone is charac terized b y many diverging and c onverging channels separated b y unvegetated b ars.  M any
channels are dry at moderate and low flows, b ut during major floods, the entire c hannel zone may b e oc c upied b y flowing water.
MASS MOVEMENT PROCESSES
T he map sym b ol (“) following a mass movement proc ess indic ates an initiation zone or zone of instab ility, suc h as headsc arps of deb ris slides or
earthflows and sourc e areas for roc kfall and deb ris flows.
F - slow  m ass m ovem ent:slow downslope movement of masses of c ohesive or non-c ohesive surfic ial material and/or b edroc k b y c reeping,
flowing or sliding.
Subclasses:(e) earthflow - slow visc ous flow of material c ontaining a high proportion of slit and c lay; (g) roc k c reep - slow movement of angular
deb ris under periglac ial c onditions (e.g., roc k glac iers); (k) tension c rac ks - open fissures, c ommonly near the c rest of slope; (m) slump (in
b edroc k) - internally c ohesive mass of b edroc k sliding along a slip plane that is c onc ave upward or planar; (r) roc kslide - desc ent of large
masses of disintegrating b edroc k b y sliding.
R - rapid m ass m ovem ent:rapid downslope movement b y falling, rolling, sliding or flowing of dry, moist or saturated deb ris derived from
surfic ial materials and/or b edroc k.
Subclasses:(b ) roc kfall - dec ent of masses of b edroc k b y falling, b ounc ing and rolling; (d) deb ris flow - rapid flow of saturated deb ris; (e)
earthflow - slow visc ous flow of material c ontaining a high proportion of slit and c lay; (m) slump (in b edroc k) - internally c ohesive mass of
b edroc k sliding along a slip plane that is c onc ave upward or planar; (r) roc kslide - desc ent of large masses of disintegrating b edroc k b y sliding;
(s) deb ris slide - sliding of disintegrating mass of surfic ial material; (u) slump (in surfic ial material) - internally c ohesive mass of b edroc k sliding
along a slip plane that is c onc ave upward or planar.
L - U ndifferentiated landslide:rapid or slow downslope movement of masses of c ohesive or non-c ohesive surfic ial materials and/or b edroc k.
Subclasses:(m) slump (in b edroc k) - internally c ohesive mass of b edroc k sliding along a slip plane that is c onc ave upward or planar.
PERIGLACIAL PROCESSES
S - solifluction:slow gravitational downslope movement of saturated non-frozen overb urden ac ross a frozen or otherwise imperm eab le
sub strate.
X - perm afrost:proc esses c ontrolled b y the presenc e of permafrost, and perm afrost aggradation or degradation.
Subclasses:(s) sheetflow - transport of fine sediment (sand, silt and c lay) through unc onc entrated overland flow and perc olation; (t)
thermokarst sub sidenc e - ground-surfac e depressions c reated b y the thawing of ic e-ric h perm afrost and assoc iated soil sub sidenc e; (w) ic e
wedge polygons - intersec ting narrow c rac ks that c ontain ic e-wedges c omprise polygonal patterns on ground underlain b y permafrost.
Z - g eneral perig lacial processes:solifluc tion, c ryoturb ation and nivation oc c urring together within a single terrain unit.
DEGLACIAL PROCESSES
E - ch anneled by m eltw ater:erosion and c hannel formation b y meltwater alongside, b eneath, or in front of a glac ier or ic e sheet.
H - k ettled:depressions in surfic ial materials resulting from the melting of b uried glac ier ic e.
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TERRAIN CLASSIFICATION SYSTEM

1st terrain unit 3rd terrain unit2nd terrain unit
>50% of map unit 30-49% of map unit 10-29% of map unit

Underlying terrain unit

COMPOSITE SYMBOL DELIMITERS:
Due to scale limitations, up to 4 terrain units may be included in a single map unit label ( e.g., sgFGptM.dsmMbM/xsCv\zcLGpM-
XsV). Each component is separated by a delimiter that indicates relative proportions between the components (".", "/", "//") or a
stratigraphic relationship "\").
"." - terrain units on either side of the symbol are of approximately equal proportion
"/" - terrain unit(s) before the symbol is more extensive than the one(s) following
"//" - terrain unit(s) before the symbol is considerably more extensive than the one(s) following

G E O M O R PHO L O G ICAL  PR O CE S S (E S ) (-X = permafrost)
                                       S UBCL AS S (E S ) (s = sheetwash)

Q UAL IFIE R  (G  = glac ial; A = ac tive; or I = inac tive)
S U R FICIAL  M AT E R IAL  (F = fluvial)
T E XT U R E  (sg = sand, gravel) *not displayed on this map

sg FGptM-Xs

$

$

$ $ $

S U R FACE  E XPR E S S IO N  (pt = plain, terrac e)

$

AG E  (M  = M cConnell)

S urfic ial geologic al field mapping was c ompleted at a sc ale of 1:50 000 in 2020. R emote predic tive mapping was c ompleted using 1:50 000-
sc ale digital monoc hrome aerial photographs flown b etween 1987 and 1989 with S ummit E volution/Arc G IS  viewing software. Field chec king of
units was c ompleted b y doc umenting anthropogenic  and natural exposures of surfic ial materials and b y digging soil pits (up to ~1 m deep) in a
b road range of surfac e sedim ents and landforms.

METHODS

S urfic ial materials are non-lithified, unc onsolidated sedim ents. T hey are produc ed b y weathering, sediment deposition, b iologic al ac c umulation,
human and volc anic  ac tivity. In general, surfic ial materials are of relatively young geologic al age and c onstitute the parent material of most
(pedologic al) soils. N ote that a single polygon will b e c oloured only b y the dominant surfic ial material, b ut other materials may b e present. T he
photos found in the legend represent examples of surfic ial materials enc ountered in the mapping area.

SURFICIAL MATERIALS

LEGEND
T his surfic ial geology map was c reated using Yukon G eologic al S urvey c riteria whic h is a modified version of T errain Classific ation S ystem for
British Colum b ia (Howes and Kenk, 1997). For example some perm afrost sub c lasses have b een added b y the Yukon G eologic al S urvey to
ac c ommodate the wider variety of permafrost features present in Yukon. Age c lassific ation has b een inc luded to distinguish materials deposited
during different Pleistoc ene glac iations.
A sample map unit lab el b elow illustrates the terrain c lassific ation system. S urfic ial materials form the c ore of the polygon map unit lab els and
are sym b olized with a single upper c ase letter. L ower c ase textures are written to the left of the surfic ial material, and lower c ase surfac e
expressions are written to the right. T he ab undanc e of a texture or surfac e expression dec reases from left to right. An upper c ase ac tivity
q ualifier (A = ac tive; I = inac tive) may b e shown immediately following the surfic ial material designator. T he glac ial q ualifier "G " may alternatively
b e written immediately following the surfic ial material to indic ate glac ially modified materials. Age is indic ated b y a c apital letter that follows the
surfac e expression b ut prec edes the proc ess modifiers. G eomorphologic al proc esses (c apital letters) and sub c lasses (lower c ase letters) always
follow a dash sym b ol ("-").
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Figure 1. S hakwak trenc h c omposite stratigraphic c olumn
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radioc arb on sample (assoc iated with stratigraphic  sec tion)
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