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F Ap
xszCvb-X

xszCv/R -Z

d szCva-X

d smM mM -X

gszF t-X

d smM mM -Xs

zsd M bR -Xs

d smM bvM -X

d smM hM //eOb-X

eO\zsCa/zsgF p-X

zsd Cv-X

zsgF f-X

d smM vbM //R -X

d smM bM -X

d szM bR //szgF p-X

gsmF pt-M

d smM vbR -X

d smM bM -Xs

xszCv

msd M hM -X

xsmD v-XZ

d szM hrM -HX

d smM vM .R

xszCb-X

gszF pt

eOv/szF f\d smM bM -X

d smCv//R -V

gszF pt

msd M vbM //R -X

d smM bG/gsF GtG-X

d smM m rM -E

szgF t-Xt

xsCv/R -VX

d szM mvM -XH

d msM hM -XH

d smM bvM

zsL pM -X

gsF GtM \psmM bM -X

xszCvb

xszCvb.d smM vM //R -X

d smM hM -Xs d szM bG

msd M vM /R -E

gsF Apt

d smM vbM -Z

zsxD v//R -C

d smM vG/d smCv//R

xszD v\R t-ZX

zsxCav-Xs

d smM bG/zsF p-Xs

d smM bG-X

d smCv

d smM bM -X msd Ca\d smM bR -X

msd Ca-X

msd Ca/msd M hd M -X

gsmF GhM /d smM hM -HX

zsd M vbR -X

gszF GtM

zsCa//fszF pf-X

gszF t-X

d szM bmG-X

zsgF f-X

d szCv//R

d smM hM /gsF GrM

d smM vmM -X

d smM vR /d smCv-C

zsd Cav\d smM bR .gsF GtR -X
msd M bmM -X

d szM hrM -H

msd Cva//R

d smM bR -X

R /xsCv

xsz
Cv

a//
R

msd M mhM -X

gszF GtrM -X

xszCv

msd M bvM //R

msd M bM -X

d sm
M rbM

-E

d smM vM /R

d smM vbR -C

msd M mM //msd Ca-X

gszF pt-X

d smM rbR -X

d smM mG-X

d smM vbM /d smCv-X

xsCv/R

d smM vbM /R

zsxD v/R

zsxD v//R

xszD v-C

d sm
M vM

//R
-E

d smM vG

gszF GpM -H

msd Cv.msd M bhM -EX

d smM mM -X

d smM rbG-X

d smM hM -X

d szM bM -Xs

d smM hM

gszF t-Xt

xsCv//R -XZ

smd M bM -Xs

zsF v\gszF pt-X

d smM bM .d smCv-E

d smCva//R -E

d smM mM -X

d smM bG-X

xszCv//R

zsF v\d smM bG-X

R

d smM vR //R -E

gszF t

zsCav\gszF t-X

msd Cv/msd M bhR -X

d smM mM -X

d smM vM //R -XE

d smM vbR -X

d smM bR /zsF v-X

zsd Ca-X

xszD v/xszCv//R -Xzsd Cv-Xs

d smM vM //R

gszF p/zL b

d smF f-X

d smM vbG//R -E

d smM bM -XL

d szM bG-Xs

msd M rmG-X

gszF t-X

d smM bM -X

zsxD v//R -X

d smM bM -X

zsxCa-X

d smM vR

d smM bM

xzsD v/R -CS

d smM bG//R

d smM vM //R

d smM bG-X

zgsF f-X

d smCva/d smM bG-Xs

xsCv//R

xsCv//R

d smM vmM -EX

d szM vR -X

zsd Ca-X

xszCv-Z

gszF GtG-T

xsCv/R

gszF t

gsF GtG-T

gsF
Ap

t

xsz
Ca

-X

msd Ca\msd M bM -Xs

xszD v

xsm
Ca

v-X

zsd Ca-X

d smM vM //R

d smM bvM -Xs

d smM bR -Xs
d smM mG/zsF v-X

d sm
M bR

/xs
gF

fp-
Xs

d sm
M bR -Xs

d sm
M mM .zs

d C
v-X

msd Ca\gsF GtG-X

zsd Ca//gsF p-X

gsmF pf-X

msd M
bvM

-X

d sz
M hM

-Xs

d s
mC

v-V
X

d szM vR /gsF GtR //R -X

zsxD v//R

zsd
Ca//s

gF p
f-X

t

zsd Ca//msgF p-X

d smM vbM //R -X

xszCb

d smCv/d smM vG//R

d sm
M brG

-Xs

sz
gF

t-X
t

d zsM bM -X

d szM vG-Xs

d smM bvM -X

d sm
M bvG

-Xs

d smM vM /R -E

gszF GtM -TE

msd Cv-V

d sm
M vM

//R

dsmM mR /msd Ca-X

zsd Ca\d smM bR -X

xsCv//R -XZ

zsxCa//gszF p-X

eO
v\d

sm
M bM

//d s
mM bM

-X

d sm
M vM //R

xsCv/R

zsgF p/gszF GtG//R -X

d smM vbM -EX

msd Cv/msd M bhR -X

d msCa//d msM rM -X

d smM bhG-X

gszF p

d szM rbR -X

d sm
Cva/

/R .gs
F p-

E

xsz
Cv

a-X
s

zsF
v\gs

zF t-X

d smCa\d smM vbR -X

msd Cav/gszF
p-X

d smM bR -X

d szM vR /RszgF t-Xt

d sm
M vM

/R

d szM bM //R

zsxCa//gsF p\d smM bR -X

msgF pt-X

gszF pt

xszD v//R -C

xszCv

d szM bR -X

gzsCv-V

d smCa-X

gszF pt

d smM bM /d smCva-X

gszF GtM

d smM bvM //gszF p

xasCv/R //xsCa-R b

zsL hM -Xt

xmsCa-X

d smM rbG-X

d smM bvR -X

d smM vbM //R -E

zsd
Cv\d

sm
M bM

-Xs

gsmF pf-X

d sm
M b

R -X
s

d smM vR -X

gsF
GtM -E

msd M
bvM

.msd C
b-X

d szM rvM -E

d szCv\d szM vR

d smCv/R -E

gszF pf-X

axz
Cv

xsCv//R

d szCv-X

gszF GtG-X

d smCav/gszF p-X

d smM vM .xszCv/R -E

ds
mM

vb
R -

X

eOv\zsgF p-X

d sz
M vR

//R
-E

zsgF f/zsxCa-X

d sz
M bR

-X

zsxCa/gsF pf-X

xzsD v/R

d sm
M bvR

/d s
mCv

-X

xsCv/R

xsCv/R

d smM bM -X

d smCv/d smM vG//R

zsF v\gszF p-X

sgzF f-X d smM bR -X

xszD v-C

xszCv/R

d smM vbR -X

gszF f-X

gszF GrhM

R /xsC
v

d szM vR /d szCv//R -X

gszCv

gsF f

d szM bR -X

d smM vR /R

d smM vR //R -X

dszM vR

d smCv-C

zsF fp/zsd Ca-X

msd Ca\gszF t-X

msd M vbM //R -X

d szCv-V

msgF f\gsF Gt>M -X

d smM bG-X

gszF v\d smM bM -X

msd Ca/msgF p-X

zszCa//gszF GtG-X

d smM vR //R

d smM vM /R

gsm
F f\

d sm
M bM

-X

xszCab-X

zsF v\gszF t-X

d smM vbG-X

d szM bR //R -X

R/d szM vR -E

R /xsCv

d smM rbG/gszF GtG

gsm
F G

htM
-T

d sm
M vR /R

d smM vM //R

msgF pt-X

d smM bG-X

eOv\xszCa-X

sgF f

msgF pt-X

xszM vR /R

d smM vR /d smCv//R

gsF GtR -X

d zsCv-V

xszCa-X

R //gsF p

R //d smM vM

gszF GtR -X

zsgF f-X

xszC
v/zs

gF GbG//R -X

d smM vR //R -X

zsxCa/gsF pf-X

d smM rvM

gsz
F G

tM

gszF t-X

gsF pt/d zsCa-X

d szM vG-X

zsxCv//R

gsF GpG

xsCv//R

xszCv//R

d smM bM /gsF GtM -X

gsxF GtG-X

d smM vG//R -X

zsF v\gszF p-X

d smM vR
xszCv//R

R /xsCv

d szCv//R
gsF GtG-X

d smM brG-X

smd M vM -Xs

msF fp/msd Ca-X

d smM bR //gsF GtR -X

gszF p

eO
b\d

sm
Cb

-X

zsgF p-X

d smCa\d smM hG-X

msd Ca\gsF GtG-X

xszCv//R -X

gsF GtM

sgF GpM

msd Ca\d smM bM -X

dsmCv

zsC
a\szL

GbR -X

xszCv/R

d smM bhG.d smCa-X

d sz
M v

R //
R -X

xszCv/R

gszF t-X

gszF tM

xszCv

xsC
v/R

xsCv//R

d msM bR -X

gszF GtM -TE

d smM mG-X

gsF GtG

msd Ca-X

d szCv

xsCv/R //gsF GvM

zsx
Ca/z

sd M
vR

//gs
F p

-X

gszF GtG-X

dsmM vR

msd Ca/msd M hmM -X

d smCa\gsF GtG-X
gsF GtG-X

   

msd M vM //R

d smCv

d smM vbG//R

xszD v//R

gszF
GtrR /gszC

va-VX

d szM hG-XH

xsD v/R

gsF GtG-X

gszF pt

d sF pf-X

R /x
sC

v-E

zsxCa-X

gszF GtG-X
zsF v\gszF p-X

gszF f-X

zxsCa/xsD v-X

gsF
GhM

msd Ca-X

zsd Ca.gsF fp-X

zsd
Cv-X

d smM hG-X

msd Ca-X

R /xsCv

gsF GtM

gsF GtG-X

gszF p

d smM vR /R

gsF GtR -X

gsz
F t\d s

mM bM
-X

eOb/msd Ca-Xs

xsCv/d msM vR -X

gsF GtM -X

gsF GtG-T

gszF p

msd Ca-X

msd M bG-X

xszM vR /R

gsF GtM -X

d sCv//R

gsF GrG

d szM vG/R -E

d smM vR /R -E

eOb\gszF p-X

d smM bG-X

msgF pt-XmsgF Ap

d smM vR //R

R /xCv

msd Ca-X

gsF GrG

msgF Apt-Jb

gsF GtG-X

zCv\gszF t-X

msd M bM -X

d smM bG-X

zsd Ca\gsF p-X

msgF Apt-Jb
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C - c ryoturbation:  movement of surfic ial materials by heaving and /or c hurning d ue to frost ac tion (repeated  freezing and  
thawing)
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 uring 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

P ER IGL ACIAL  P R OCES S ES

M AS S  M OVEM EN T P R OCES S ES
F  - slow mass movements:  slow d ownslope movement of masses of c ohesive or non-c ohesive surfic ial material and /or 
bed roc k by c reeping, flowing or slid ing
L  - mass movement with an unspec ified  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: (b) roc kfall; (d ) d ebris flow; (g) roc k c reep; (s) d ebris slid e; (u) slump in surfic ial material 

D EGL ACIAL  P R OCES S ES
E - c hanneled  by meltwater:  erosion and  c hannel formation by meltwater alongsid e, beneath, or in front of a glac ier
H - kettled :  d epressions in surfic ial materials resulting from the melting of buried  glac ier ic e
T - ic e c ontac t: land forms that d eveloped  in c ontac t with glac ier ic e suc h as kames

D ATA S OU R CES
This surfic ial geology map was interpreted  from high resolution d igital stereo imagery (2.5 m panc hromatic  CartoS at-1 satellite
d ata c aptured  in 2007) and  hard  c opy 1:40 000 sc ale aerial photographs flown in 1989.* S elec tive field  c hec king was
performed  in June 2007 and  July 2008.
*N ational Air P hoto L ibrary photographs A27479: 57-65, 75-82, 128-136, 171-179.
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ER OS ION AL  P R OCES S ES
V - gully erosion: running water, mass movement and /or snow avalanc hing, resulting in the formation of  parallel and  
sub-parallel, long, narrow ravines
F L U VIAL  P R OCES S ES
B - braid ing c hannel: ac tive flood plain c onsists of many d iverging and  c onverging c hannels separated  by unvegetated  bars
I - irregularly sinuous c hannel:  a c learly d efined  main c hannel d isplaying irregular turns and  bend s without repetition of 
similar features; bac kc hannels 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 - anastamosing c hannel: a c hannel zone where c hannels d iverge and  c onverge around  many island s. The island s are 
vegetated  and  have surfac es that are far above mean maximum d isc harge levels
M  - meand ering c hannel:  a c learly d efined  c hannel c harac terized  by a regular and  repeated  pattern of bend s with relatively 
uniform amplitud e and  wave length
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a - apron: a wed ge-like slope-toe c omplex of laterally c oalesc ent c olluvial fans and  blankets. L ongitud 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 of 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
f - fan: sec tor of a c one with a slope grad ient less than 15° (26%) from apex to toe; longtitud 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 15-35° (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 0-3° (0-5%), and  mod erate to steeply sloping fronts between 16-35° (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 3-15° (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)
p - plain:  a level or very gently sloping, unid irec tional (planar) surfac e with slopes 0-3° (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 15-35° (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 eac h 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
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

S urfac e expression refers to the form (assemblage of slopes) and  pattern of forms expressed  by a surfic ial material at the
land  surfac e.  This three-d imensional shape of the material is equivalent to 'land form' used  in a non-genetic  sense (e.g.,
rid ges, plain).  S urfac e expression symbols also d esc ribe the manner in whic h 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.

SURFACE EXPRESSION

Geomorphologic al  proc esses are natural mec hanisms of weathering, erosion and  d eposition that result in the mod ific ation of
the surfic ial materials and  land forms at the earth’s surfac e.  U nless a qualifier (A (ac tive) or I (inac tive)) is used , all proc esses
are assumed  to be ac tive, exc ept for d eglac ial proc esses. U p to three upper c ase letters may be used  to ind ic ate proc esses.
These 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 spec ific  information about a general geomorophologic al proc ess, and  are represented
by lower c ase letter(s) plac ed  after the related  proc ess d esignator. U p to two subc lasses c an be assoc iated  with eac h
proc ess. P roc ess subc lasses used  on this map are d efined  with the related  proc ess below.

GEOMORPHOLOGICAL PROCESSES

S pec ific  c lastic  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

TEXTURE

Common c lastic  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 les >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
y - shells: a sed iment c onsisting d ominantly of shells and /or shell fragments
Organic  terms
o - organic : general organic  materials
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 apac ity of the organic  materials; fibres that remain after rubbing c onstitute
less than 10% of the volume of the material

Texture 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. Texture is ind ic ated  by up to three lower c ase letters, plac ed  immed iately
before the surfic ial material d esignator, listed  in ord er of d ec reasing abund anc e.

This surfic ial geology map was c lassified  using the Terrain Classific ation S ystem for British Columbia (Howes and  K enk, 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 P leistoc 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. 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. 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. The 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 ("-").

COM P OS ITE S YM BOL  D EL IM ITER S :
D ue 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 smM bM /xsCv\zc L GpM -XsV).
Eac h c omponent is separated  by a d elimiter that ind ic ates relative proportions between the c omponents (".", "/", "//") or a stratigraphic
relationship "\").
"." - terrain units 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

GEOM OR P HOL OGICAL  P R OCES S (ES ) (-X = permafrost)
                                       S U BCL AS S (ES ) (s = sheetflow)

Q U AL IF IER  (G = glac ial; A = ac tive; or I = inac tive)
S U R F ICIAL  M ATER IAL  (F  = fluvial)
TEXTU R E (sg = sand , gravel)

sgFGptM-Xs

$

$

$ $ $

S U R F ACE EXP R ES S ION  (pt = plain, terrac e)

$

AGE (M  = M c Connell)

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

U nd erlying terrain unit

115K /08 115J/05

115K /01 115J/03

115F /16 115G/13

115J/04

115J/06

115G/14
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S urfic ial materials are non-lithified , unc onsolid ated  sed iments. They are prod uc ed  by weathering, sed iment d eposition, biologic al
ac c umulation, human and  volc anic  ac tivity.  In general, surfic ial 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 will be c oloured  only by the d ominant surfic ial material, but other
materials may exist in that unit.

SURFICIAL MATERIALS

HOL OCEN E
Organic : Organic  d eposits are ac c umulations of vegetative matter thic ker than 1 m. They are c ommonly found  in
flood plains, areas of near-surfac e permafrost suc h as north-fac ing slopes, and  loc ations where there is poor
d rainage. Thin veneers of organic  material are wid espread  and  generally unmapped . Organic  material in the map
area c ommonly c onsists of peat with fibric  to mesic  d ec omposition.
Eolian: S ed iment transported  and  d eposited  by wind . The d ominant eolian sed iment in the map area is loess, whic h
is pred ominantly silty in texture with a smaller frac tion of fine sand . L oess veneers and  blankets were d eposited  over
the land sc ape d uring the last (M c Connell) glac iation. On stable sites, the loess is intac t, whereas in c ryoturbated  or
c olluviated  areas, the loess is reworked  into the soil profile and  its presenc e is ind ic ated  by the "z" textural symbol.
R esed imented  loess is a major c omponent of c olluvial aprons in the area.  Ic e-ric h permafrost is c ommon within low-
lying eolian sed iments.
Colluvium: M aterial transported  and  d eposited  by d own-slope, gravity-d riven proc esses suc h as c reep, solifluc tion,
land slid es and  snow avalanc hes. Colluvium is the d ominant surfic ial material in the region as most of the area
esc aped  P leistoc ene glac iation. It c ommonly has a stratified  struc ture with a highly variable texture and  c omposition
c ontrolled  by the parent material, transport mec hanism and  travel d istanc e. Colluvium on upland s and  slopes is
generally d erived  from weathered  bed roc k and  loess, resulting in a silt-ric h d iamic ton c ontaining angular, loc al
bed roc k c lasts. On steeper slopes c olluvium is generally c oarser grained , as it has been d eposited  by rapid  mass
wasting proc esses suc h as roc k fall, d ebris flows and  avalanc hes. S lower proc esses suc h as sheetwash, solifluc tion
and  c reep oc c ur on gentler slopes and  prod uc e finer grained  c olluvium. Colluvial aprons found  on lower slopes are
c ommonly ic e-ric h and  are primarily c omposed  of resed imented  loess and  peat.
F luvial: S ed iments transported  and  d eposited  by mod ern streams and  rivers, found  in flood plains, fans and  terrac es.
F luvial d eposits typic ally c onsist of well-sorted  stratified  sand  and  gravel c omprising sub-angular to round ed  c lasts.
In unglac iated  regions, low ord er streams are c onfined  to very narrow V-shaped  valleys and  their fluvial d eposits are
generally not mapped  d ue to sc ale limitations; their sed iments, however, are more c oarse grained  and  more loc ally
d erived  than in higher ord er streams. Ac tive fluvial (F A) materials are subjec t to regular flood ing.
Glac iofluvial: S ed iments transported  and  d eposited  by glac ial meltwater above, in, below, or ad jac ent to a glac ier.
Glac iofluvial materials are d eposited  in meltwater c hannels, eskers, plains, terrac es, kames and  d eltas. S ed iments
c onsist of mod erately to well-sorted , round ed , stratified  sand  and  gravel, although the nature and  texture may vary
loc ally d epend ing on transport d istanc e. N ear surfac e ground  ic e is generally absent in glac iofluvial d eposits unless
there is a poorly d rained  und erlying unit present.
L ATE W IS CON S IN  - M CCON N EL L  (M )

P R E-L ATE W IS CON S IN  - M CCON N EL L  (>M )

IL L IN OIAN  - R EID  (R )

EAR L Y P L EIS TOCEN E - P R E-R EID  (>R )

M orainal: M orainal (till) materials are d iamic ts d eposited  by either: primary glac ial proc esses suc h as lod gement,
d eformation and  melt-out (ablation); or sec ond ary glac ial proc esses c aused  by gravity and  water. Therefore, this
term applies to all types of till inc lud ing flow tills, whic h are not d irec tly d eposited  by glac ial ic e. Ablation tills are
relatively c oarse grained  and  tend  to have a hummoc ky or rolling surfac e expression; lod gement tills typic ally have a
finer grained  matrix with fewer c lasts and  a smoother surfac e expression. Tills are generally c olluviated  when found
on slopes. W id espread  moraine is present in the D onjek R iver valley. P ermafrost is c ommon in silt-ric h morainal
d eposits.
L ATE W IS CON S IN  - M CCON N EL L  (M )

P R E-L ATE W IS CON S IN  - M CCON N EL L  (>M )

EAR L Y W IS CON S IN  - GL AD S TON E (G)

IL L IN OIAN  - R EID  (R )

EAR L Y P L EIS TOCEN E - P R E-R EID  (>R )

Glac iolac ustrine: S tratified  sand , silt and  c lay d eposited  in a lake that formed  on, in, und er or besid e a glac ier; may
c ontain d ropstones (ic e-rafted  c lasts). Ic e-ric h permafrost and  thermokarst erosion is wid espread  in these d eposits
as they are generally poorly d rained  with high in situ moisture c ontents that promote the growth of massive ic e
lenses. Glac iolac ustrine sed iments are exposed  along the D onjek R iver in the southwest c orner of the map.

P R E-Q U ATER N AR Y
Bed roc k: The northern portion of this map sheet is und erlain by Cretac eous-Tertiary D onjek volc anic s (d ac ite).
D evonian-M ississippian c arbonac eous musc ovite-quartz phyllite or sc hist and  quartzite of the Yukon-Tanana terrane
oc c ur in the head waters of Grayling Creek and  near the mouth of M ac kinnon Creek. Bed roc k in the southern portion
of the map sheet is c omprised  of D evonian-M ississippian Yukon- Tanana terrane psammitic  sc hist and  early
Cretac eous biotite granite (M urphyet al., 2007, 2008).
W eathered  bed roc k: bed roc k d ec omposed  or d isintegrated in situ by proc esses of c hemic al and /or mec hanic al
weathering, suc h as freeze-thaw. W eathered  bed roc k is c ommon on unglac iated  upland s, espec ially along rid ge tops
and  near tors. The material texture is c oarse grained  and  sand y where d erived  from plutonic  bed roc k, although a
silty c omponent may be present d ue to inc orporation of loess by c ryoturbation.
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SYMBOLS
GEOL OGICAL  BOU N D AR IES :
d efined
approximate
assumed
AGE OF  GL ACIAL  F EATU R ES :
M c Connell (M ) - late W isc onsin
Glad stone (G) - early W isc onsin
R eid  (R ) - Illinoian
P re-R eid  (>R ) - early to mid d le P leistoc ene
age unspec ified
GL ACIAL  F EATU R ES :
moraine rid ge
meltwater c hannel
c irque
arete
GL ACIAL  L IM ITS :
d efined
approximate
assumed
OTHER  L IN EAR  F EATU R ES :
esc arpment
lineation (fault, joint, tension c rac k)
sand  d unes
strand line
TOP OGR AP HIC F EATU R ES :
c ontours
streams
trails
wetland s

!
! !

!

DD
DD DD

DD
DD DD

DD
DD DD

OTHER  S U R F ACE F EATU R ES :

open system pingo; unc ollapsed , c ollapsed

tor

d rumlin (c oloured  by glac ial age)

c ryoplanation terrac e

kettle

land slid e, ac tive layer d etac hment

palsa

thermokarst pond

plac er mine

Yukon mineral oc c urrenc e

#

#

#

P HYS IOGR AP HY AN D  D R AIN AGE
M ac kinnon Creek map area lies at the northwest end  of the N isling R ange and  is a glac ially d issec ted  upland  interspersed  with
broad  valleys. The highest summit in the map area is an unnamed  mountain in the southeast (1550 m elevation). The lowest
elevation, 609 m, oc c urs near the north of the map area on the D onjek R iver. D rainage in the map area is c ontrolled  by the
D onjek R iver that flows northward  through the western half of the map area. S mall tributaries, inc lud ing M ac kinnon Creek, d rain
into the D onjek R iver from ad joining glac iated  valleys and  slopes.  Grayling Creek is a large c reek that flows along the eastern
ed ge of the map area through an area of unglac iated  terrain. N umerous small lakes are present in the map area in ic e
stagnation terrain ad jac ent to the D onjek R iver.
S U R F ICIAL  GEOL OGY
M ac kinnon Creek map area was pred ominantly glac iated  with the exc eption of unglac iated  terrain along the eastern margin.
The unglac iated  surfic ial d eposits c onsist of weathered  bed roc k c olluvium, fluvial d eposits, aeolian d eposits, and  organic
material. At the highest elevations, on summits and  rid ge tops, the surfic ial d eposits c onsist of loc ally weathered  bed roc k that
has und ergone minimal gravitational transport. S lope d eposits c onsist of c olluviated  weathered  bed roc k veneers and  blankets
that have textural properties reflec ting the loc al bed roc k lithologies. Aeolian ad d itions into the soil profiles may be signific ant
bec ause of the areas proximity to the D onjek R iver flood plain.
The map area lies at the northern limit of glac iation by the Cord illeran Ic e S heet. Three glac ial limits have been mapped  and  are
c orrelated  with the R eid  (120 ka), Glad stone (60 ka) and  M c Connell (15 ka) glac iations. The ic e extent was greatest d uring the
R eid  glac iation and  least extensive d uring the M c Connell glac iation. In the M ac K innon Creek valley, approximately 5 km
separates the R eid  and  M c Connell glac ial limits. The S t. Elias lobe of the Cord illeran Ic e S heet entered  the map area from the
south through the D onjek R iver valley. The terminus of the ic e sheet is loc ated  just north of the map area and  therefore the ic e
sheet was relatively thin and  topographic ally c ontrolled . Based  on c osmogenic  d ates on erratic s, to the southeast of the map
area, M c Connell d eglac iation was initiated  between 13,740 ± 500 years B.P . and  14,620 ± 800 years B.P  (Bond  and  L ipovsky,
2009). An exposure on the D onjek R iver (07-JB-10) provid ed  ad d itional c hronologic al c ontrol on d eglac iation (see stratigraphic
log above) where post-glac ial outwash gravel and  sand , d eposited  by the retreating ic e sheet is c apped  by silt-ric h early
Holoc ene organic s. A d ate from the organic  – sand  c ontent yield ed  an age of 12,383 ±169 c al B.P . (Beta – 240021). This
ind ic ates that the ic e had  retreated  and  importantly, post-glac ial revegetation of the flood plain had  started  by this time.
Glac ial d eposits suc h as moraine and  glac iofluvial gravel are wid espread  within the limits of glac iation. Good  exposures of till
and  outwash gravel are exposed  along in the D onjek R iver valley (F ig. 1) and  are d esc ribed  in the stratigraphic  logs above. In
ad d ition to d eposition, erosional features from the ic e sheet and  its meltwater are c ommon. Glac ially sc ulpted  bed roc k is present
on the low upland  that separates the D onjek R iver and  M ac kinnon Creek. S ignific ant meltwater erosion also oc c urred  when ic e
in the D onjek R iver valley d isrupted  d rainages entering the map area from the east. P rior to the R eid  glac iation, Grayling c reek
d rained  east and   into the D onjek R iver. These d rainages were d iverted  northward  d uring the R eid  glac iation and  were forc ed  to
c ut new c hannels through the unglac iated  upland  on the east sid e of the map area. The resulting c hannel is an impressive
example of glac iofluvial erosion c aused  by ic e d iversion (F ig. 2). R ec onnaissanc e plac er exploration was c ompleted  in the
d iversion c hannel and  is d isc ussed  below.
D rainage obstruc tions also oc c urred  in the D onjek R iver valley. A belt of hummoc ky stagnation moraine is present in the
southwest c orner of the map area near the c onfluenc e of M ac kinnon Creek and  the D onjek R iver. The moraine c aused  the
D onjek R iver to swing northeastward  around  the relatively high valley bottom moraine-related  topography. This land form
ind ic ates there was a stand -still in the rec ession and  therefore ac tive frontal retreat of the ic e sheet. Glac iolac ustrine sed iments
were mapped  on the west-bank of the D onjek R iver upstream of the moraine, whic h suggests a temporary sed iment d ammed
lake existed  after the ic e retreated  from the stand -still loc ation.
Holoc ene and  mod ern sed imentation is primarily assoc iated  with fluvial sed imentation in c reeks and  rivers. Colluviation is also
on-going on slopes and  is exped ited  by permafrost proc esses suc h as c ryoturbation and  solifluc tion.
P ER M AF R OS T
Evid enc e of permafrost is found  at all elevations in the map area. P eriglac ial features suc h as frost boils and  solifluc tion is noted
above tree-line whereas frozen ground  is noted  in morainal and  glac iofluvial sed iments near the valley bottoms.
P L ACER  P OTEN TIAL
The plac er potential of the area is assoc iated  with Grayling Creek (Bond et al., 2008). P otential Tertiary or early P leistoc ene
benc hes were mapped  to the east. W hile these d eposits have not been sampled  d irec tly, the mod ern flood plain, whic h is erod ed
into the benc hes d oes c ontain plac er gold . In M ac kinnon Creek map area however, Grayling Creek is not in its anc estral
c hannel. The anc estral c hannel was either erod ed  or buried  by ic e flowing east up M ac kinnon Creek d uring all three of the
glac iations. It is unknown whether the anc estral c hannel is preserved  or c an be found  near surfac e in the map area.
The glac ially d iverted  portion of Grayling Creek is a plac er prospec t. The plac er gold  c ould  be sourc ed  from three d ifferent
areas: 1) fluvial/glac iofluvial erosion of the upstream (Tertiary?) benc hes; 2) glac ial transport of anc estral c hannel sed iments
into the d iversion c hannel by ic e or meltwater proc esses; and  3) erosion of loc al gold -bearing roc k within the d iversion c hannel.
The erod ed  roc ks within the c hannel c onsist of Cretac eous to Tertiary D onjek volc anic s, whic h are c onsid ered  prospec tive gold -
bearing roc k (M urphy et al., 2007). Gold  c olours were panned  from the d iversion c hannel and  it is expec ted  that c ertain reac hes
of the c hannel are relatively shallow to bed roc k.
HEAVY M IN ER AL  S AM P L ES  - GOL D  R ES U L TS

F igure 1. An exposure on the D onjek R iver showing
d istal M c Connell glac iofluvial gravel (see 07P L 022).
This gravel unit overlies a higher energy gravel
c ontaining round ed  c obbles and  bould ers that were
likely d eposited  by a proximal ic e sheet.

F igure 2. A view upstream of Grayling Creek. This c hannel was erod ed  d uring the R eid
glac iation when ic e forc ed  M ac kinnon Creek to c ut a new c hannel through the upland . The
narrow c hannel and  steep slopes are ind ic ative of an immature valley. Gold  grains were
panned  in this sec tion of Grayling Creek and  were probably transported  to this reac h from the
unglac iated  upper portions of the d rainage.
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SURFICIAL MATERIAL AGE
GL ACIATION
M  - M c Connell
G - Glad stone
R  - R eid
>R  - P re-R eid

M AR IN E IS OTOP E S TAGE
2
4
6
8-102

TIM E P ER IOD
late W isc onsin
early W isc onsin
Illinoian
early to M id d le P leistoc ene

AP P R OXIM ATE GL ACIAL  M AXIM U M
15 000 years ago
60 000 years ago
120 000 years ago
2.6 million to 200 000 years ago

S ite N umber
08JB088
08JB089
08JB090
08JB095

L oc ation (U TM  Zone 7, N AD  83)
576276 E / 6895462 N
575472 E / 6886297 N
576123 E / 6890615 N
576587 E / 6890376 N

Type
sluic e (7.5 gallons)
sluic e (7.5 gallons)
sluic e (7.5 gallons)
sluic e (7.5 gallons)

R esults
3 small gold  c olours
no gold  observed
6 gold  c olours
no gold  observed

GR OU N D  OBS ER VATION  S ITES :
(labelled  with site number, e.g. 10JB004)

field  station

rad ioc arbon sample
c osmogenic  sample
heavy mineral sample

erratic , unspec ified  age
erratic , Glad stone
erratic , R eid
no erratic s found
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