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LEGEND
T his surfic ial geology map was c lassified  using the T errain Classific ation S ystem for British Columbia (H owes and
Kenk, 1997), with minor mod ific ation to meet stand ard s set by the Yukon Geologic al S urvey. F or example, we
have ad d ed  some permafrost proc ess subc lasses to ac c omod ate the wid er variety of permafrost features found  in
Yukon. W e have also ad d ed  an age c lassific ation to d istinguish materials d eposited  d uring d ifferent Pleistoc ene
glac iations.
A sample map unit label is shown below to illustrate the terrain c lassific ation system. S urfic ial materials form the
c ore of the polygon map unit labels and  are symbolized  with a single upper c ase letter. Lower c ase textures are
written to the left of the surficial material, and  lower c ase surfac e expressions are written to the right. An upper
c ase ac tivity qualifier (A = ac tive ; I = inac tive ) may be shown immed iately following the surfic ial material
d esignator. T he glac ial qualifier "G " may alternatively be written immed iately following the surfic ial material to
ind ic ate glac ially mod ified  materials. Age is ind ic ated  by a c apital letter that follows the surfac e expression but
prec ed es the proc ess mod ifiers. Geomorphologic al proc esses (c apital letters) and  subc lasses (lower c ase letters)
always follow a d ash symbol ("-").

CO M PO S IT E S Y M BO L DELIM ET ER S :
Due to sc ale limitations, up to 4 terrain units may be inc lud ed  in a single map unit label (e.g.
sgF GptM .d sm M bM /xsCv\zc LGpM -XsV). Each c omponent is separated  by a d elimiter that ind ic ates relative
proportions between the c omponents (".", "/", "//") or a stratigraphic relationship ("\").
"." - terrain unit(s) on either sid e 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 c onsid erably more extensive than the one(s) following
"\" - terrain unit(s) before the "\" symbol stratigraphic ally overlies the one(s) following

TERRAIN CLASSIFICATION SYSTEM

U nd erlying terrain unit/ // \3rd  terrain unit
10-29% of map unit

2nd  terrain unit
30-49% of map unit

1st terrain unit
>50% of map unit

S urfic ial materials are non-lithified , unc onsolid ated  sed iments. T hey are prod uc ed  by weathering, sed iment d eposition, biologic al ac c umulation, and  human and
volc anic  ac tivity. In general, surficial materials are of relatively young geologic al age and  they c onstitute the parent material of most (ped ologic al) soils. N ote that a
single polygon is c oloured  only by the d ominant surficial material, but other materials may exist in that unit.

Colluvium: M aterial transported  and  d eposited  by d own-
slope, gravity d riven proc esses inc lud ing c reep, land slid es and
snow avalanc hes. Colluvium is d ominant on steep slopes and
erosional esc arpments. Colluvium has a range of textures that
are highly d epend ent on the c omposition of parent materials
and  transport d istanc es and  mec hanisms. Deposits c an be
stratified  to massive.

Fluvial: M aterial transported  and  d eposited  by mod ern
streams and  rivers. F luvial sed iments range in texture from
c lay to gravel. F luvial d eposits are typic ally well-sorted  and
well-stratified . F luvial materials are subd ivid ed  into ac tive and
inac tive. Ac tive fluvial materials are subjec t to ongoing
flood ing, erosion and  d eposition. F luvial plains are planar
land forms at or near mod ern river elevations. F luvial terrac es
oc c ur where rivers have d own c ut through previous flood plain
surfac es. T errac es may only be susc eptible to rare extreme
flood  events. F luvial fans oc c ur where tributaries meet larger
lower angle river systems and  d eposit material as grad ients
d rop.

Eolian: M aterial transported  and  d eposited  by wind . T he
d ominant eolian sed iment in the map area is loess, which is
pred ominantly fine sand  and  silt. T hin, d isc ontinuous loess
veneers (Ex) likely c over the majority of the stud y area with
the exc eption of younger fluvial and  anthropogenic  land forms.
T hin veneers are unmapped  unless they were c onfirmed  in the
field . T hic ker eolian d eposits inc lud ing veneers, blankets and
rid ges (d unes) oc c ur on glac iofluvial terrac es and  gentle till
land forms.

Glaciofluvial: M aterial transported  and  d eposited  by glac ial
meltwater above, in, below, or ad jac ent to a glac ier.
Glac iofluvial materials in the map area are d eposited  in
terrac es, plains, and  ic e c ontac t c omplexes (-T ) which
c ommonly c onsist of  rid ges, hummoc ks and  d epressions.
S ed iments are typic ally mod erately to well-sorted , round ed
and  stratified ; however, poorly to unsorted  d eposits may oc c ur,
partic ularly in association with ic e c ontac t c omplexes.
Glac iofluvial d eposits in the map area were d eposited  d uring

Morainal: M orainal (till) materials are d eposited  by either:
primary glac ial proc ess suc h as lod gement, d eformation, and
melt-out; or sec ond ary glacial proc esses c aused  by gravity
and  water. T his term applies to all types of till inc lud ing flow
tills, which are not d eposited  d irec tly by glacial ic e. T ill is
d iamic tic, c onsisting of a sand y mud  matrix with subround ed
to angular c lasts ranging from pebble to bould er.  T ill in the
map area was d eposited  d uring the M c Connell glac iation.

Bedrock: Bed roc k in the map area c onsists of Laberge group
c onglomerates and  sand stones old er than 125 M a, and
Carmac ks group volc anic  basalt and  brec c ia old er than 68 M a.
Very large (> 1km2) land slid es have previously oc c urred  in the
Carmac ks group (Jac kson, 1997, 2000).

M

R

SURFICIAL MATERIALS

Organic: M aterial d erived  from the ac c umulation of plant
matter, generally c onsisting of peat with fibric to mesic
c omposition. O rganic  materials c ap many units in the map
area on c old er aspec ts and  low slope positions where
d rainage is imperfec t to very poor. Permafrost c ommonly
und erlies the thic ker (>20 c m) organic d eposits in the map
area. O rganic s are only inc lud ed  in map labels where they are
thic ker than 20 c m.

Anthropogenic: S urfic ial materials mod ified  by human
ac tivities suc h that their original physic al properties have been
signific antly altered . Applied  to mine tailings and  land fills within
the map area.

C

EA

O

FG

F  - slow mass movements: slow d ownslope movement of masses of c ohesive or non-c ohesive
surficial material and /or bed roc k by c reeping, flowing or slid ing
L - mass movement at an unspecified  rate
R  - rapid  mass movements: rapid  d ownslope movement by falling, rolling, slid ing, or flowing of d ry,
moist, or saturated  d ebris d erived  from surfic ial material and /or bed roc k
S ubc lasses: (") initiation zone; (b) roc kfall; (d ) d ebris flow; (g) c reep; (m) slump in bed roc k;
(r)roc kslid e; (s) d ebris slid e; (u) slump in surfic ial material

V - gully erosion; running water, mass movement, and /or snow avalanc hing, resulting in the
formation of parallel and  subparallel, long, narrow ravines

ER O S IO N AL PR O CES S ES

I - irregularly sinuous channel: a c learly d efined  main c hannel d isplaying irregular turns and  bend s
without repetition of similar features; bac kchannels may be c ommon, and  minor sid e c hannels and
a few bars and  island s may be present, but regular and  irregular meand ers are absent
J - anastomosing c hannel: a channel zone where channels d iverge and  c onverge around  many
island s. T he island s are vegetated  and  have surfac es that are far above mean maximum
d ischarge levels
M  - meand ering c hannel: a c learly d efined  channel charac terized  by a regular and  repeated
pattern of bend s with relatively uniform amplitud e and  wave length

F LU VIAL PR O CES S ES

SURFACE EXPRESSION (CONTINUED)
p - plain: a level or very gently sloping, unid irec tional (planar) surfac e with slopes bewteen 0° and
3° (0–5%); relief of loc al surfac e irregularities generally <1 m; applied  to (glac io)fluvial flood
plains, organic d eposits, lac ustrine d eposits, and  till plains
r - rid ge: elongate hilloc k(s) with slopes d ominantly between 15° and  35° (26–70%) if c omposed
of unc onsolid ated  materials; bed roc k slopes may be steeper; loc al relief is >1 m; in plan, an
assemblage of parallel or sub-parallel linear forms; c ommonly applied  to d rumlinized  till plains,
eskers, morainal rid ges, c revasse fillings, and  rid ged  bed roc k
t - terrac e: a single or assemblage of step-like forms where each step-like form c onsists of a sc arp
fac e and  a horizontal or gently inc lined  surfac e above it; applied  to fluvial and  lac ustrine terrac es
and  stepped  bed roc k topography
u - und ulating topography: non-linear rises and  hollows with slopes generally less than 15° (26%)
v - veneer: a layer of unc onsolid ated  materials too thin to mask the minor irregularities of the
surfac e of the und erlying material; 10 c m – 1 m thic k; c ommonly applied  to eolian/loess veneers
and  c olluvial veneers
w - mantle of variable thic kness: a layer or d isc ontinuous layer of variable thic kness, typic ally 0 to
3 m, that fills or partly fills d epressions in an irregular substrate; generally too thin to mask
irregularities in the und erlying material

GEOMORPHOLOGICAL PROCESSES
Geomorphologic al proc esses are natural mechanisms of weathering, erosion, and  d eposition that
result in the mod ific ation of the surficial materials and  land forms at the earth's surfac e. All
proc esses, exc ept for d eglac ial proc esses, are assumed  to be ac tive unless the qualifier "I"
(inac tive) is used . All d eglacial proc esses are assumed  to be inac tive unless the qualifier "A"
(ac tive) is used . U p to three upper c ase letters may be used  to ind ic ate proc esses. T hese are
listed  in ord er of d ec reasing importanc e and  plac ed  after the surfac e expression symbol, following
a d ash (-) symbol.
S ubc lasses are used  to provid e more specific  information about general geomorphologic al
proc ess, and  are represented  by lower c ase letters plac ed  after the related  proc ess d esignator. U p
to two subc lasses c an be associated  with each proc ess. Proc ess subc lasses used  on this map are
d efined  with the related  proc ess below.

M AS S  M O VEM EN T  PR O CES S ES

a - apron: a wed ge-like slope-toe c omplex of laterally c oalesc ent c olluvial fans and  blankets.
Longitud inal slopes are generally less than 15° (26%) from apex to toe with flat or gently
c onvex/c onc ave profiles
b - blanket: a layer of unc onsolid ated  material thic k enough (>1 m) to mask minor irregularities of
the surfac e on the und erlying material, but still c onforms to the general und erlying topography;
outc rops of the und erlying unit are rare
c - c one: a c one or sec tor of a c one, mostly steeper than 15° (26%); longitud inal profile is smooth
and  straight, or slightly c onc ave/c onvex; typic ally applied  to talus c ones
d  - d epressions: circ ular or irregular area (hollow) of lower elevation than the surround ing terrain
and  d elimited  by an abrupt break in slope; d epression sid e slopes are steeper than surround ing
terrain; d epressions are two or more metres d eep; typic ally applied  to kettle holes, karst, or piping
d epressions
f - fan: sec tor of a c one with a slope grad ient less than 15° (26%) from apex to toe; longitud inal
profile is smooth and  straight, or slightly c onc ave/c onvex
h - hummoc k: steep sid ed  hilloc k(s) and  hollow(s) with multid irec tional slopes d ominantly between
15° and  35° (26–70%) if c omposed  of unc onsolid ated  materials, whereas bed roc k slopes may be
steeper; loc al relief >1 m; in plan, an assemblage of non-linear, generally c haotic forms that are
round ed  or irregular in c ross-profile; c ommonly applied  to knob-and -kettle glac iofluvial terrain
l - d elta: land form c reated  at the mouth of a river or stream where it flows into a bod y of water;
gently sloping surfac es between 0° and  3° (0–5%), and  mod erate to steeply sloping fronts
between 16° and  35° (27–70%); glac iofluvial d eltas in the map area are typic ally c oarse-grained
with steep sid es and  gently inc lined  kettled  or c hanneled  surfac es
m - rolling: elongate hilloc k(s); slopes d ominantly between 3° and  15° (5–26%); loc al relief >1 m;
in plan, an assemblage of parallel or sub-parallel linear forms with subd ued  relief (c ommonly
applied  to bed roc k rid ges and  fluted  or streamlined  till plains)

T exture refers to the size, shape, and  sorting of partic les in c lastic sed iments, and  the proportion
and  d egree of d ec omposition of plant fibre in organic  sed iments. T exture is ind ic ated  by up to
three lowerc ase letters, plac ed  immed iately before the surficial material d esignator, listed  in ord er
of d ec reasing abund anc e.

TEXTURE

Specific clastic textures
a - bloc ks: angular partic les >256 mm in size
b - bould ers: round ed  partic les >256 mm in size
k - c obbles: round ed  partic les >64–256 mm in size
p - pebbles: round ed  partic les >2–64 mm in size
s - sand : partic les between >0.0625–2 mm in size
z - silt: partic les 2 μm–0.0625 mm in size
c - c lay: partic les ≤2 μm in size
Common clastic textural groupings:
d  - mixed  fragments: a mixture of round ed  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 bloc ks and
rubble )
g - gravel: a mixture of two or more size ranges of round ed  partic le s >2 mm in size (e.g., a
mixture of bould ers, c obbles, and  pebbles); may inc lud e interstitial sand
r - rubble: angular partic les between 2 and  256 mm; may inc lud e interstitial sand
m - mud : a mixture of silt and  c lay; may also c ontain a minor frac tion of fine sand
Organic terms:
e - fibric: the least d ec omposed  of all organic  materials; it c ontains amounts of well-preserved  fibre
(40% or more) that c an be id entified  as to botanic al origin upon rubbing
u - mesic: organic  material at a stage of d ec omposition intermed iate between fibric  and  humic
h - humic : organic  material at an ad vanc ed  stage of d ec omposition; it has the lowest amount of
fibre, the highest bulk d ensity, and  the lowest saturated  water-hold ing c apacity of the organic
materials; fibres that remain after rubbing c onstitute less than 10% of the volume of the material

SURFACE EXPRESSION
S urfac e expression refers to the form (assemblage of slopes) and  pattern of forms expressed  by
surficial material at the land  surfac e. T his three-d imensional shape of the material is equivalent to
'land form' used  in a non-genetic  sense (e.g., rid ges or plain). S urfac e expression symbols also
d esc ribe the manner in which unc onsolid ated  surfic ial materials relate to the und erlying substrate
(e.g., veneer). S urfac e expression is ind ic ated  by up to three lower c ase letters, plac ed
immed iately following the surfic ial material d esignator, listed  in ord er of d ec reasing extent.

C - c ryoturbation: movement of surficial materials by heaving and /or c hurning d ue to frost ac tion
(repeated  freezing and  thawing)

PER IGLACIAL PR O CES S ES
Cronmiller, D., 2020. S urfic ial geology of the Carmac ks area, Yukon (part of N T S  115I/1). Yukon
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S U R F ICIAL M AT ER IAL (F  = fluvial)
T EXT U R E (sg = sand , gravel)
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GEOMORPHOLOGICAL PROCESSES (CONTINUED)

S  - solifluc tion: slow gravitational d ownslope movement of saturated  non-frozen overburd en
ac ross a frozen or otherwise impermeable substrate
X - permafrost proc esses: proc esses c ontrolled  by the presenc e of permafrost, and  permafrost
aggrad ation or d egrad ation
Z - general periglac ial proc esses: solifluc tion, c ryoturbation and  nivation, possibly oc c urring in a
single polygon
S ubc lasses: (e) thermokarst erosion; (f) thaw flow slid es; (l) segregated  ic e; (n) pingo; (t)
thermokarst subsid enc e; (r) patterned  ground ; (s) sheetwash; (w) ic e-wed ge polygons

PER IGLACIAL PR O CES S ES  (CO N T IN U ED)

U  - inund ation: terrain seasonally und erstand ing water for greater than one month per year and
resulting from a high watertable

H YDR O LO GIC PR O CES S ES

E - channeled  by meltwater: erosion and  c hannel formation by meltwater alongsid e, beneath, or in
front of a glacier or ic e sheet
H  - kettled : d epressions in surfic ial materials resulting from the melting of buried  glac ier ic e
T  - Ic e c ontac t glacial proc esses

GLACIAL PR O CES S ES

(r) roc kslid e; (s) d ebris slid e; (u) slump in surficial material
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