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SURFICIAL GEOLOGY

0 1 2 3 4 5

kilom etres

ROSS RIVER REGION

This surficia l geology m a p  wa s cla ssified using the Terra in Cla ssifica tion S ystem  for British Colum b ia  (Howes a nd K enk, 1997), with m inor m odifica tion to
m eet sta nda rds set b y the Yukon Geologica l S urvey. F or exa m p le, we ha ve a dded som e p erm a frost p rocess sub cla sses to a ccom oda te the wider va riety of
p erm a frost fea tures found in Yukon. W e ha ve a lso a dded a n a ge cla ssifica tion to distinguish m a teria ls dep osited during different P leistocene gla cia tions.
A sa m p le m a p  unit la b el is shown b elow to illustra te the terra in cla ssifica tion system . S urficia l m a teria ls form  the core of the p olygon m a p  unit la b els a nd a re
sym b olized with a  single up p er ca se letter. L ower ca se textures a re written to the left of the surficia l m a teria l, a nd lower ca se surfa ce exp ressions a re written
to the right. An up p er ca se a ctivity qua lifier (A = a ctive; I = ina ctive) m a y b e shown im m edia tely following the surficia l m a teria l designa tor. The gla cia l
qua lifier "G" m a y a lterna tively b e written im m edia tely following the surficia l m a teria l to indica te gla cia lly m odified m a teria ls. Age is indica ted b y a  ca p ita l letter
tha t follows the surfa ce exp ression b ut p recedes the p rocess m odifiers. Geom orp hologica l p rocesses (ca p ita l letters) a nd sub cla sses (lower ca se letters)
a lwa ys follow a  da sh sym b ol ("-").

COM P OS ITE S YM BOL  D EL IM ITER S :
D ue to sca le lim ita tions, up  to 4 terra in units m a y b e included in a  single m a p  unit la b el (e.g., sgF Gp tM .dsm M b M /xsCv\zcL Gp M -XsV). Ea ch com p onent is
sep a ra ted b y a  delim iter tha t indica tes rela tive p rop ortions b etween the com p onents (".", "/", "//") or a  stra tigra p hic rela tionship  "\").
"." - terra in units on either side of the sym b ol a re of a p p roxim a tely equa l p rop ortion
"/" - terra in unit(s) b efore the sym b ol is m ore extensive tha n the one(s) following
"//" - terra in unit(s) b efore the sym b ol is considera b ly m ore extensive tha n the one(s) following
"\" - terra in unit(s) b efore the "\" sym b ol stra tigra p hica lly overlies the one(s) following

TERRAIN CLASSIFICATION SYSTEM

GEOM OR P HOL OGICAL  P R OCES S (ES ) (-X = p erm a frost)
                                       S U BCL AS S (ES ) (s = sheetwa sh)

Q U AL IF IER  (G = gla cia l; A = a ctive; or I = ina ctive)
S U R F ICIAL  M ATER IAL  (F  = fluvia l)
TEXTU R E (sg = sa nd, gra vel)

sgFGptM-Xs

$

$

$ $ $

S U R F ACE EXP R ES S ION  (p t = p la in, terra ce)

$

AGE (M  = M cConnell)

1st terra in unit 3rd terra in unit2nd terra in unit
>50% of m a p  unit 30-49% of m a p  unit 10-29% of m a p  unit

U nderlying terra in unit

TEXTURE
Texture refers to the size, sha p e, a nd sorting of p a rticles in cla stic sedim ents, a nd the p rop ortion a nd degree of decom p osition of p la nt fib re in
orga nic sedim ents. Texture is indica ted b y up  to three lower ca se letters, p la ced im m edia tely b efore the surficia l m a teria l designa tor, listed in order
of decrea sing a b unda nce.
S p ecific cla stic textures
a  - b locks: a ngula r p a rticles >256 m m  in size
b  - b oulders: rounded p a rticles >256 m m  in size
k - cob b les: rounded p a rticles >64-256 m m  in size
p  - p eb b les: rounded p a rticles >2-64 m m  in size
s - sa nd: p a rticles b etween >0.0625-2 m m  in size
z - silt: p a rticles 2 µm -0.0625 m m  in size
c - cla y: p a rticles ≤2 µm  in size
Com m on cla stic textura l group ings
d - m ixed fra gm ents: a  m ixture of rounded a nd a ngula r p a rticles  >2 m m  in size
x - a ngula r fra gm ents: a  m ixture of a ngula r fra gm ents >2 m m  in size (i.e., a  m ixture of b locks a nd rub b le)
g - gra vel: a  m ixture of two or m ore size ra nges of rounded p a rticles >2 m m  in size (e.g., a  m ixture of b oulders, cob b les, a nd p eb b les); m a y
include interstitia l sa nd
r - rub b le: a ngula r p a rticles b etween 2 a nd 256 m m ; m a y include interstitia l sa nd
m  - m ud: a  m ixture of silt a nd cla y; m a y a lso conta in a  m inor fra ction of fine sa nd
y - shells: a  sedim ent consisting dom ina ntly of shells a nd/or shell fra gm ents
Orga nic term s
e - fib ric: the lea st decom p osed of a ll orga nic m a teria ls; it conta ins a m ounts of well-p reserved fib re (40% or m ore) tha t ca n b e identified a s to
b ota nica l origin up on rub b ing
u - m esic: orga nic m a teria l a t a  sta ge of decom p osition interm edia te b etween fib ric a nd hum ic
h - hum ic: orga nic m a teria l a t a n a dva nced sta ge of decom p osition; it ha s the lowest a m ount of fib re, the highest b ulk density, a nd the lowest
sa tura ted wa ter-holding ca p a city of the orga nic m a teria ls; fib res tha t rem a in a fter rub b ing constitute less tha n 10% of the volum e of the m a teria l

a  - a p ron: a  wedge-like slop e-toe com p lex of la tera lly coa lescent colluvia l fa ns a nd b la nkets. L ongitudina l slop es a re genera lly less tha n 15° (26%)
from  a p ex to toe with fla t or gently convex/conca ve p rofiles
b  - b la nket: a  la yer of unconsolida ted m a teria l thick enough (>1 m ) to m a sk m inor irregula rities on the surfa ce of the underlying m a teria l, b ut still
conform s to the genera l underlying top ogra p hy; outcrop s of the underlying unit a re ra re
c - cone: a  cone or sector of a  cone, m ostly steep er tha n 15° (26%); longitudina l p rofile is sm ooth a nd stra ight, or slightly conca ve/convex;
typ ica lly a p p lied to ta lus cones
d - dep ressions: circula r or irregula r a rea  (hollow) of lower eleva tion tha n the surrounding terra in a nd delim ited b y a n a b rup t b rea k in slop e;
dep ression side slop es a re steep er tha n surrounding terra in; dep ressions a re two or m ore m etres deep ; typ ica lly a p p lied to kettle holes, ka rst, or
p ip ing dep ressions
f - fa n: sector of a  cone with a  slop e gra dient less tha n 15° (26%) from  a p ex to toe; longitudina l p rofile is sm ooth a nd stra ight, or slightly
conca ve/convex
h - hum m ock: steep  sided hillock(s) a nd hollow(s) with m ultidirectiona l slop es dom ina ntly b etween 15-35° (26-70%) if com p osed of unconsolida ted
m a teria ls, wherea s b edrock slop es m a y b e steep er; loca l relief >1 m ; in p la n, a n a ssem b la ge of non-linea r, genera lly cha otic form s tha t a re
rounded or irregula r in cross-p rofile; com m only a p p lied to knob -a nd-kettle gla ciofluvia l terra in
l - delta :  la ndform  crea ted a t the m outh of a  river or strea m  where it flows into a  b ody of wa ter; gently slop ing surfa ces b etween 0-3° (0-5%), a nd
m odera te to steep ly slop ing fronts b etween 16-35° (27-70%); gla ciofluvia l delta s in the m a p  a rea  a re typ ica lly coa rse-gra ined with steep  sides a nd
gently inclined kettled or cha nneled surfa ces
m  - rolling:  elonga te hillock(s); slop es dom ina ntly b etween 3-15° (5-26%); loca l relief >1 m ; in p la n, a n a ssem b la ge of p a ra llel or sub -p a ra llel
linea r form s with sub dued relief (com m only a p p lied to b edrock ridges a nd fluted or strea m lined till p la ins)
p  - p la in:  a  level or very gently slop ing, unidirectiona l (p la na r) surfa ce with slop es 0-3° (0-5%); relief of loca l surfa ce irregula rities genera lly <1 m ;
a p p lied to (gla cio)fluvia l floodp la ins, orga nic dep osits, la custrine dep osits, a nd till p la ins
r - ridge:  elonga te hillock(s) with slop es dom ina ntly 15-35° (26-70%) if com p osed of unconsolida ted m a teria ls; b edrock slop es m a y b e steep er;
loca l relief is >1 m ; in p la n, a n a ssem b la ge of p a ra llel or sub -p a ra llel linea r form s; com m only a p p lied to drum linized till p la ins, eskers, m ora ina l
ridges, creva sse fillings, a nd ridged b edrock
t - terra ce:  a  single or a ssem b la ge of step -like form s where ea ch step -like form  consists of a  sca rp  fa ce a nd a  horizonta l or gently inclined surfa ce
a b ove it; a p p lied to fluvia l a nd la custrine terra ces a nd step p ed b edrock top ogra p hy
u - undula ting top ogra p hy: non-linea r rises a nd hollows with slop es genera lly less tha n 15° (26%)
v - veneer:  a  la yer of unconsolida ted m a teria ls too thin to m a sk the m inor irregula rities of the surfa ce of the underlying m a teria l; 10 cm  - 1 m  thick;
com m only a p p lied to eolia n/loess veneers a nd colluvia l veneers
w - m a ntle of va ria b le thickness: a  la yer or discontinuous la yer of va ria b le thickness, typ ica lly 0 to 3 m , tha t fills or p a rtly fills dep ressions in a n
irregula r sub stra te; genera lly too thin to m a sk irregula rities in the underlying m a teria l
x - thin veneer: a  very thin la yer up  to 20 cm  thick

SURFACE EXPRESSION
S urfa ce exp ression refers to the form  (a ssem b la ge of slop es) a nd p a ttern of form s exp ressed b y a  surficia l m a teria l a t the la nd surfa ce.  This
three-dim ensiona l sha p e of the m a teria l is equiva lent to 'la ndform ' used in a  non-genetic sense (e.g., ridges a nd p la in).  S urfa ce exp ression
sym b ols a lso describ e the m a nner in which unconsolida ted surficia l m a teria ls rela te to the underlying sub stra te (e.g., veneer).  S urfa ce exp ression
is indica ted b y up  to three lower ca se letters, p la ced im m edia tely following the surficia l m a teria l designa tor, listed in order of decrea sing extent.

Geom orp hologica l  p rocesses a re na tura l m echa nism s of wea thering, erosion, a nd dep osition tha t result in the m odifica tion of the surficia l
m a teria ls a nd la ndform s a t the ea rth’s surfa ce.  All p rocesses, excep t for degla cia l p rocesses, a re a ssum ed to b e a ctive unless the qua lifier "I"
(ina ctive) is used. All degla cia l p rocesses a re a ssum ed to b e ina ctive unless the qua lifier "A" (a ctive) is used. U p  to three up p er ca se letters m a y b e
used to indica te p rocesses. These a re listed in order of decrea sing im p orta nce a nd p la ced a fter the surfa ce exp ression sym b ol, following a  da sh (-)
sym b ol.
S ub cla sses a re used to p rovide m ore sp ecific inform a tion a b out a  genera l geom orop hologica l p rocess, a nd a re rep resented b y lower ca se letters
p la ced a fter the rela ted p rocess designa tor. U p  to two sub cla sses ca n b e a ssocia ted with ea ch p rocess. P rocess sub cla sses used on this m a p  a re
defined with the rela ted p rocess b elow.

V - gully erosion: running wa ter, m a ss m ovem ent, a nd/or snow a va la nching, resulting in the form a tion of  p a ra llel a nd sub -p a ra llel, long, na rrow
ra vines

I - irregula rly sinuous cha nnel:  a  clea rly defined m a in cha nnel disp la ying irregula r turns a nd b ends without rep etition of sim ila r fea tures;
b a ckcha nnels m a y b e com m on, a nd m inor side cha nnels a nd a  few b a rs a nd isla nds m a y b e p resent, b ut regula r a nd irregula r m ea nders a re
a b sent
J - a na sta m osing cha nnel: a  cha nnel zone where cha nnels diverge a nd converge a round m a ny isla nds. The isla nds a re vegeta ted a nd ha ve
surfa ces tha t a re fa r a b ove m ea n m a xim um  discha rge levels
M  - m ea ndering cha nnel:  a  clea rly defined cha nnel cha ra cterized b y a  regula r a nd rep ea ted p a ttern of b ends with rela tively uniform  a m p litude a nd
wa ve length

F  - slow m a ss m ovem ents:  slow downslop e m ovem ent of m a sses of cohesive or non-cohesive surficia l m a teria l a nd/or b edrock b y creep ing,
flowing or sliding
L  - m a ss m ovem ent a t a n unsp ecified ra te
R  - ra p id m a ss m ovem ents:  ra p id downslop e m ovem ent b y fa lling, rolling, sliding, or flowing of dry, m oist, or sa tura ted deb ris derived from  surficia l
m a teria l a nd/or b edrock
S ub cla sses: (") initia tion zone; (b ) rockfa ll; (d) deb ris flow; (r) rockslide; (s) deb ris slide; (u) slum p  in surficia l m a teria l

C - cryoturb a tion:  m ovem ent of surficia l m a teria ls b y hea ving a nd/or churning due to frost a ction (rep ea ted freezing a nd tha wing)
S  - solifluction: slow gra vita tiona l downslop e m ovem ent of sa tura ted non-frozen overb urden a cross a  frozen or otherwise im p erm ea b le sub stra te
X - p erm a frost p rocesses:  p rocesses controlled b y the p resence of p erm a frost, a nd p erm a frost a ggra da tion or degra da tion
Z -  genera l p erigla cia l p rocesses: solifluction, cryoturb a tion a nd niva tion, p ossib ly occuring in a  single p olygon
S ub cla sses: (e) therm oka rst erosion; (f) tha w flow slides; (l) segrega ted ice; (n) p ingo; (t) therm oka rst  sub sidence; (r) p a tterned ground;
(s) sheetwa sh; (w) ice-wedge p olygons

E - cha nneled b y m eltwa ter:  erosion a nd cha nnel form a tion b y m eltwa ter a longside, b enea th, or in front of a  gla cier
H - kettled:  dep ressions in surficia l m a teria ls resulting from  the m elting of b uried gla cier ice
T - ice conta ct: la ndform s tha t develop ed in conta ct with gla cier ice such a s ka m es

U  - inunda tion: terra in sea sona lly under sta nding wa ter for grea ter tha n one m onth p er yea r a nd resulting from  a  high wa terta b le

GEOMORPHOLOGICAL PROCESSES

ER OS ION AL  P R OCES S ES

F L U VIAL  P R OCES S ES

HYD R OL OGIC P R OCES S ES

D EGL ACIAL  P R OCES S ES

M AS S  M OVEM EN T P R OCES S ES

P ER IGL ACIAL  P R OCES S ES
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BACKGROUND NOTES
This m a p  wa s p roduced a s a  b a se la yer for com m unity la ndsca p e ha za rd a ssessm ent a nd clim a te cha nge a da p ta tion p la nning. An a ccom p a nying
rep ort p roviding a dditiona l deta il on loca l surficia l geology, stra tigra p hy, gla cia l history, a nd la ndsca p e ha za rds will b e a va ila b le from  Yukon
College’s N orthern Clim a te ExCha nge in Ap ril 2015.
The study a rea  is loca ted within the Yukon P la tea u a nd includes the P elly a nd lower R oss R iver floodp la ins, the lower L a p ie R iver to the south a nd
a  p ortion of the S t. Cyr R a nge (P elly M ounta ins) to the southwest. The P elly R iver occup ies the Tintina  Trench, which is the p hysiogra p hic
exp ression of the Tintina  fa ult, a  m a jor strikeslip  fa ult now considered ina ctive.
M ost of the surficia l m a teria ls a nd gla cia l la ndform s in the study a rea  were form ed during the m ost recent, la te W isconsina n M cConnell
(Cordillera n) gla cia tion (ca . 25-10 ka ). At its m a xim um , the Cordillera n Ice S heet rea ched eleva tions b etween 1550–1900 m  over F a ro a nd R oss
R iver (Ja ckson, 1994), covering a ll b ut the highest p ea ks.
M uch of the a rea  is underla in b y till up  to or exceeding 50 m  in thickness. S trea m lined drum lins a nd flutings com p osed of M cConnell till a re
a b unda nt a cross the Tintina  Trench. In m a ny p la ces, the till is covered b y gla ciola custrine (gla cia l la ke) sa nd, silt a nd cla y, a nd gla ciofluvia l sa nd
a nd gra vel (outwa sh) units of va ria b le thicknesses. A com p lex degla cia l history, including a ctive retrea t, p ossib le re-a dva nces a nd fina l sta gna tion
of the ice sheet resulted in interb edding of these units, with rep ea ted la yers of till, gla cia l la ke, a nd outwa sh sedim ents. S ee a ccom p a nying
stra tigra p hic section figures for m ore deta ils on site-sp ecific surficia l geologica l units.
GEOL OGIC HAZAR D S
The p rim a ry geologic ha za rds in the study a rea  a re tha wing ice-rich p erm a frost, la ndslides, a nd flooding. P erm a frost is discontinuous a cross the
study a rea  a nd m a y b e m a sked b enea th coa rser-gra ined unfrozen surfa ce sedim ents. At R oss R iver S chool, ice-rich p erm a frost is 17 m  thick
within gla ciola custrine sedim ents, which a re b uried b enea th 6 m  of unfrozen surfa ce sa nd a nd gra vel (EBA, 2007). M ea n a nnua l ground
tem p era tures of -0.4°C (Hogga n, 1989) a nd -0.3°C (L ip ovsky & Yoshika wa , 2009) ha ve b een rep orted in or nea r the com m unity. P erm a frost wa s
not directly ob served in a ny soil p its (<1 m  dep th) in the R oss R iver study a rea . However, p erigla cia l fea tures such a s therm oka rst colla p se p its (-
Xt), sheetwa sh (-Xs), a nd a ctive-la yer deta chm ent slides (-Xf) indica te the p resence of nea r-surfa ce p erm a frost. P erm a frost is m ost com m on a nd
ice-rich in finer-gra ined sedim ent, such a s gla ciola custrine dep osits or finer-gra ined till, esp ecia lly on north-fa cing slop es. P erm a frost wa s only
m a p p ed in a rea s with ob serva b le p erigla cia l p rocesses. However, it is interp reted to exist in m ost m a teria ls a t ≥2 m  dep th.
L a ndslides a re crea ted b y the downslop e m ovem ent (m a ss wa sting) of surficia l m a teria ls a nd b edrock fra gm ents, m ixed with vegeta tion a nd
deb ris. This includes b oth ra p id a nd slow-m oving events. The m ost com m on la ndslides in the study a rea  a re deb ris flows a nd rock slides a nd fa lls,
a ll of which occur in steep er a rea s of high relief. P erm a frost-rela ted la ndslides, such a s retrogressive tha w slum p s a nd a ctive-la yer deta chm ents
a lso occur, the la tter com m only triggered b y forest fires.
F looding is a n ongoing concern nea r R oss R iver, where evidence of regula r flooding wa s seen in test p its a nd wa ter well drill logs. Cha nnel
m igra tion a nd exp osure of ice-rich p erm a frost on eroded cutb a nks m a y a lso b e significa nt ha za rds to the com m unity. P a rts of R oss R iver were
m ost recently flooded in la te sp ring 2013 due to ice-ja m s a nd freshet flows.
D ATA S OU R CES
This m a p  wa s interp reted from  high resolution digita l stereo im a gery (1:15 000 a nd 1:40 000 sca le sca nned a eria l p hotogra p hs* from  1982, 2003,
a nd 2007) using P urView/ArcGIS  softcop y softwa re. S om e m a p  fea tures m a y therefore not exa ctly m a tch p hysiogra p hic a nd hydrologic fea tures
disp la yed on the underlying, 1:50 000-sca le top ogra p hic b a se m a p . F ield checking wa s p erform ed in S ep tem b er 2013.
*N a tiona l Air P hoto L ib ra ry a eria l p hotogra p hs:
A26158: 1-7 a nd 18-24 (1982, 1:15 000 sca le)
A28502: 210-218 (2003, 1:40 000 sca le)
A28547:158-167, 179-189 a nd 228-239 (2007, 1:40 000 sca le)

Anthrop ogenic: M a teria ls p roduced or significa ntly m odified b y hum a n a ctivity, such a s la ndfills, m ine ta ilings, a nd op en-p it m ines.
Orga nic: Orga nic m a teria ls a re p roduced b y the a ccum ula tion of decom p osing vegeta tive m a tter a nd conta in a t lea st 30% orga nic
m a tter b y weight. They a re genera lly found a t the surfa ce in a rea s of little to no slop e or in p oorly dra ined dep ressions. P oor dra ina ge
a ssocia ted with these dep osits inhib its decom p osition a nd results in fib ric textures (eO), a lthough m esic (uO) a nd hum ic (hO) textures
were ob served. S ha llow p erm a frost is com m only encountered in or b enea th these m a teria ls due to their insula ting effect. Orga nic
dep osits form  veneers (Ov) where they a re <1 m  thick a nd b la nkets (Ob ) where they a re >1 m  thick. Thin veneers (Ox), <20 cm  thick,
a re widesp rea d a nd unm a p p ed.
Colluvium : M a teria l tra nsp orted a nd dep osited on or a t the foot of slop es b y gra vity-driven p rocesses such a s creep , solifluction,
la ndslides, a nd snow a va la nches. Colluvium  is com m on in a rea s of high relief with m odera tely steep  to steep  slop es, p a rticula rly in the
P elly M ounta ins. It typ ica lly com p rises p oorly sorted sedim ent ra nging in size from  cla y to b oulders, dep ending on the p a rent m a teria l.
On gentle to m odera te north-fa cing slop es, colluvium  is com p osed of fine-gra ined m a teria l a nd is dep osited b y p erigla cia l p rocesses
such a s sheetwa sh (-Xs) a nd a ctive la yer deta chm ent slides (-Xf). Coa rse-gra ined colluvium  is m ore typ ica l on steep er slop es where
la ndslides (-R  a nd -F ) a re the p rim a ry tra nsp ort m echa nism s. Colluvium  is a lso found in fa ns (Cf), cones (Cc), a nd a p rons (Ca ) a t the
b a se of slop es where it ha s b een dep osited b y ha za rdous m a ss m ovem ent p rocesses such a s rockfa ll (-R b ), rockslides (-R r), slum p s (-
F u), deb ris slides (-R s), a nd deb ris flows (-R d). P erm a frost p resence is highly va ria b le a nd dep endent on soil texture, top ogra p hic
p osition, a nd surfa ce exp ression.
F luvia l: S edim ents tra nsp orted b y strea m s a nd rivers a nd dep osited a s floodp la ins (F p ), a lluvia l fa ns (F f) a nd terra ces (F t). F luvia l
dep osits typ ica lly consist of well-sorted, stra tified sa nd a nd rounded gra vel with va rying a m ounts of silt a nd orga nic m a teria ls. S ilt, sa nd,
a nd orga nic dep osits m a ke up  thinly la m ina ted or m a ssive overb a nk dep osits tha t a re com m only interb edded with coa rser gra vel
dep osits. F loodp la in sedim ents a re widesp rea d a dja cent to the P elly R iver where they rea ch thicknesses grea ter tha n 13 m
(Environm ent Yukon, 1976). F a ns a re com m on where strea m s enter b roa d va lleys. Higher eleva tion, na rrow floodp la ins typ ica lly conta in
coa rser-gra ined dep osits tha n la rge, lower eleva tion floodp la ins. S teep  b edrock ca nyons ha ve a lso b een cut a long the L a p ie R iver.
P erm a frost is uncom m on in a ctive fluvia l dep osits, b ut m a y b e found a t dep th in ina ctive dep osits. Active fluvia l dep osits (F A) ha ve
recently flooded or a re sub ject to regula r flooding.
Gla ciofluvia l (la te W isconsin/M cConnell): Gla ciofluvia l sedim ent is dep osited b y gla cia l m eltwa ter either directly in front of, or in conta ct
with, gla cia l ice. The sedim ent is typ ica lly p oorly to well-sorted, rounded, a nd stra tified gra vel a nd sa nd. Gla ciofluvia l m a teria ls in the
study a rea s were dep osited a s hum m ocky, ice m a rgina l sedim ent, sub  a nd engla cia l eskers, a nd kettled outwa sh p la ins (F Gp ) tha t were
sub sequently eroded into terra ces (F Gt) in va lley b ottom s. S evera l la rge gla ciofluvia l fa ns were form ed a s sedim ent wa s dep osited from
the P elly M ounta ins into the Tintina  Trench during, or im m edia tely following, degla cia tion. These fa ns a re typ ica lly p a rtly covered b y
sm a ller Holocene fa ns. The high p orosity of gla ciofluvia l m a teria ls results in la rgely ice-free dep osits or deep  a ctive la yers. S edim ents
m a y b e m ore ice-rich in a rea s with discontinuous, fine-gra ined sa nd a nd silt b eds.
M ora ina l (la te W isconsin/M cConnell): M ora ina l dep osits, a lso referred to a s till, a re dep osited directly b y gla cia l ice without m odifica tion
b y a ny other tra nsp orta tion a gent. These dep osits a re widesp rea d, b oth in va lley b ottom s a nd a cross gentle to m odera te slop es in the
Tintina  Trench. Till is typ ica lly a  p oorly sorted a nd consolida ted m ixture of silt, sa nd, a nd rounded to a ngula r, p eb b le to b oulder-sized
cla sts. M a ny of these cla sts a re hea vily stria ted a nd ha ve keels, lee-end fra ctures, a nd other evidence of gla cia l erosion. Till m a y b e thin
(<15 cm ) in high eleva tion a rea s b ut rea ches thicknesses >50 m  a cross the study a rea  (Environm ent Yukon, 1990). M ora ina l dep osits
a re typ ica lly found a s veneers (M v) or b la nkets (M b ) tha t follow the underlying top ogra p hy. S trea m lined drum lins a nd flutings (M m  a nd
M r) com p osed of hea vily com p a cted b a sa l till a re a b unda nt a cross the Tintina  Trench. These fea tures were form ed from  sedim ent
deform a tion a t the ice-b ed interfa ce b elow the ice sheet a nd typ ica lly com p rise >5 m  of till. M ora ina l dep osits a lso form  undula ting (M u)
a nd hum m ocky top op gra p hy (M h). Till is genera lly colluvia ted when found on slop es, a nd p erm a frost is com m only found within m ora ina l
dep osits with va rying a m ounts of ice.
Gla ciola custrine (la te W isconsin/M cConnell): Gla ciola custrine m a teria l p rim a rily consists of interb edded a nd interla m ina ted cla y, silt, a nd
sa nd dep osited in gla cia l la kes during degla cia tion.  Gla ciola custrine dep osits a re widesp rea d in the Tintina  Trench, rea ching >10 m  in
thickness. M a ny of these dep osits a re covered b y gla ciofluvia l, colluvia l, la custrine, a nd orga nic sedim ent. A nota b le excep tion to this is
the la rge gla ciola custrine terra ces on the southwest side of the P elly R iver. These terra ces a re ~30 m  a b ove the P elly R iver floodp la in
a nd ha ve a  p la in (L Gp ) to undula ting (L Gu) exp ression. Gla ciola custrine terra ces a lso exist on the northea st side of the river, b ut they
ha ve b een covered b y 5-10 m  of gla ciofluvia l sedim ent a nd a re therefore m a p p ed a s gla ciofluvia l dep osits. The low p erm ea b ility of
gla ciola custrine dep osits p rom otes thin a ctive la yers. Therm oka rst la kes (-Xt) a nd segrega ted ice lenses (-Xl) a re com m on in these
dep osits, indica ting the p resence of ice-rich p erm a frost nea r the surfa ce.

S urficia l m a teria ls a re non-lithified, unconsolida ted sedim ents. They a re p roduced b y wea thering, sedim ent dep osition, b iologica l a ccum ula tion,  a nd hum a n
a nd volca nic a ctivity.  In genera l, surficia l m a teria ls a re of rela tively young geologica l a ge a nd they constitute the p a rent m a teria l of m ost (p edologica l) soils.
N ote tha t a  single p olygon will b e coloured only b y the dom ina nt surficia l m a teria l, b ut other m a teria ls m a y exist in tha t unit.

SURFICIAL MATERIALS

Bedrock: Bedrock is exp osed m ostly on a lp ine sum m its, ridges, a nd sp ur crests a nd on steep  va lley sides. L ower eleva tion exp osures in
the Tintina  Trench a re strea m lined to the northwest, in the down-ice flow direction. Bedrock is a lso exp osed in va lleys where strea m s
ha ve eroded through va lley-b ottom  sedim ents (e.g., where the R ob ert Ca m p b ell Highwa y crosses the L a p ie R iver). S teep  b edrock
exp osures a re m a p p ed a s hum m ocky (R h) to reflect their irregula r surfa ce. Bedrock is com m only a ssocia ted with colluvia l dep osits a nd
ca n b e the source of rockfa ll a nd rockslide a ctivity.
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SYMBOLS
GEOL OGICAL  BOU N D AR IES :
defined
a p p roxim a te
a ssum ed
lim it of m a p p ing
GL ACIAL  F EATU R ES :
cirque
creva sse filling
esker
m ora ine ridge
m a jor m eltwa ter cha nnel esca rp m ent
m inor m eltwa ter cha nnel, known direction of flow
m inor m eltwa ter cha nnel, unknown direction of flow
drum lin or drum linoid
strea m lined b edrock

OTHER  GEOL OGICAL  F EATU R ES :
la ndslide hea dwa ll sca rp
la ndslide direction of m ovem ent:
- deb ris flow
- deb ris slide
Tintina  F a ult (a p p roxim a te loca tion)

TOP OGR AP HIC F EATU R ES :
contours
strea m s
roa ds
tra ils
la kes
wetla nds
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GR OU N D  OBS ER VATION  S ITES :
(la b elled with site num b er, e.g. 13D T001)

field sta tion
stra tigra p hic section
p erm a frost b orehole
electrica l resistivity tom ogra p hy (ER T) p rofile sta tion
stria tions

OTHER  F EATU R ES :

therm oka rst p ond
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