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S urficial geological field  m apping was c om pleted  for the stu d y area at a sc ale of 1:50 000 from 2016-2018. R em ote pred ic tive m apping was c om pleted  using
1:50 000-sc ale d igital m onochrom e aerial photographs flown between 1987 and  1989 with PurView/ArcGIS softc opy viewing software. Lid ar d ata provid ed  by
N ickel Creek Platinum for part of the m ap area was used , where available, to generate a one-m etre hillshad e for d etailed  m apping. F ield  checking of units was
c om pleted  by d oc um enting anthropogenic and  natu ral exposu res of su rficial m aterials, and  by d igging soil pits (up to ~1 m d eep) in a broad  range of su rfac e
sed im ents and  land form s.
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S urficial m aterials are non-lithified , unc onsolid ated  sed im ents. T hey are prod u c ed  by weathering, sed im ent d eposition, biological ac c um ulation, and  hum an
and  volc anic ac tivity.  In general, su rficial m aterials are of relatively young geologic al age and  c onstitute the parent m aterial of m ost (ped ological) soils. N ote
that a single polygon will be coloured  only by the d ominant su rficial m aterial, but other m aterials m ay exist in that unit.
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a - apro n :a wed ge-like slope-toe c om plex 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/conc ave profiles.
b - blanke t:a layer of unc onsolid ated  m aterial thic k enough (greater than 1 m) to m ask minor irregularities of the su rfac e of the und erlying m aterial, but still
c onform s to the general und erlying topography; outc rops of the und erlying unit are rare.
f - fan :sec tor of a cone with a slope grad ient less than 15° (26%) from apex to toe; longtitud inal profile is sm ooth and  straight, or slightly conc ave/convex.
h - hummo ck: steep sid ed  hilloc k(s) and  hollow(s) with m ultid irec tional slopes d ominantly between 15–35° (26–70%) if com posed  of unc onsolid ated
m aterials, whereas bed roc k slopes m ay be steeper; loc al relief greater than 1 m; in plan, an assem blage of non-linear, generally chaotic form s that are
round ed  or irregular in c ross-profile; com m only applied  to knob-and -kettle glaciofluvial ter rain and  land slid e d ebris.
l - de lta:land form c reated  at the m outh of a river or stream where it flows into a bod y of water. Deltas have gently sloping su rfac es between 0–3° (0–5%),
and  m od erate to steeply sloping fronts between 16–35° (27–70%). Glaciofluvial d eltas in the m ap area are typically c oarse-grained  with steep sid es and
gently inclined  kettled  or channeled  su rfac es.
m – rolling:elongate hilloc k(s); slopes d ominantly between 3–15° (5–26%); loc al relief greater than 1 m; in plan, an assem blage of parallel or sub-parallel
linear form s with subd ued  relief.
p - plain:a level or very gently sloping, unid irec tional (planar) su rfac e with slopes 0–3° (0–5%); relief of loc al surfac e irregularities generally less than 1 m;
applied  to (glacio)fluvial flood plains, organic d eposits, lac u strine d eposits and  till plains.
r - ridge :elongate hilloc k(s) with slopes d ominantly 15–35° (26–70%) if c om posed  of unc onsolid ated  m aterials; bed roc k slopes m ay be steeper; loc al relief is
greater than 1 m; in plan, an assem blage of parallel or subparallel linear form s; com m only applied  to d rum linized  till plains, eskers, m orainal rid ges, c revasse
fillings and  rid ged  bed roc k.
t - te rrace :a single or assem blage of step-like form s where each step-like form c onsists of a sc arp fac e and  a horizontal or gently inclined  su rfac e above it;
applied  to fluvial and  lac u strine terrac es and  stepped  bed roc k topography.
v - ve n e e r:a layer of unc onsolid ated  m aterials too thin to m ask the minor irregularities of the surfac e of the und erlying m aterial; 10 cm to 1m in thic k;
com m only applied  to eolian/loess veneers and  c olluvial veneers.

SURFACE EXPRESSION
S urfac e expression refers to the form (assem blage of slopes) and  pattern of form s expressed  by a su rficial m aterial at the land  su rfac e.  This three-
d im ensional shape of the m aterial is equivalent to 'land form' used  in a non-genetic sense (e.g., rid ges or plain).  Surfac e expression sym bols also d esc ribe the
m anner in which unc onsolid ated  su rficial m aterials relate to the und erlying substrate (e.g., veneer).  Surfac e expression is ind ic ated  by up to three lower c ase
letters, plac ed  imm ed iately following the su rficial m aterial d esignator, and  is listed  in ord er of d ec reasing extent.

GEOMORPHOLOGICAL PROCESSES
Geom orphological  proc esses are natu ral m echanism s of weathering, erosion and  d eposition that result in the m od ific ation of the su rficial m aterials and
land form s at the earth’s su rfac e.  All proc esses are assum ed  to be ac tive unless the qualifier "I" (inac tive) is used . U p to three upper case letters m ay be used
to ind icate proc esses. T hese are listed  in ord er of d ec reasing importanc e and  plac ed  after the su rfac e expression sym bol, following a d ash (-) sym bol.
S ubc lasses are used  to provid e m ore specific inform ation about a general geom orophological 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 can be associated  with each proc ess. Proc ess subc lasses used  on this m ap are d efined  with the related
proc ess below.
EROSIONAL PROCESSES
V - gully erosion: running water, m ass m ovem ent and /or snow avalanching, resulting in the form ation of  parallel and  subparallel long, nar row ravines.
HYDROLOGIC PROCESSES
B – braid ing channel: ac tive channel zone is charac terized  by m any d iverging and  c onverging channels separated  by unvegetated  bars.  M any channels are d ry
at m od erate and  low flows, but d u ring m ajor flood s, the entire channel zone m ay be oc c upied  by flowing water.
U  – inund ation: terrain seasonally und er stand ing water which results from high watertable.
MASS MOVEMENT PROCESSES
F  – slow m ass m ovem ent: slow d ownslope m ovem ent of m asses of c ohesive or non-c ohesive su rficial m aterial and /or bed roc k by c reeping, flowing or slid ing.
S ubc lasses: (g) roc k c reep – slow m ovem ent of angular d ebris und er periglacial cond itions (e.g., roc k glaciers).
R  – rapid  m ass m ovem ent: rapid  d ownslope m ovem ent by falling, rolling, slid ing or flowing of d ry, m oist or satu rated  d ebris d erived  from su rficial m aterials
and /or bed roc k.
S ubc lasses: (b) roc kfall – d ec ent of m asses of bed roc k by falling, bouncing and  rolling.
L – und ifferentiated  land slid e: rapid  or slow d ownslope m ovem ent of m asses of c ohesive or non-c ohesive su rficial m aterials and /or bed roc k.
S ubc lasses: (r) roc kslid e - d esc ent of large m asses of d isintegrating bed roc k by slid ing; (s) d ebris slid e - slid ing of d isintegrating m ass of su rficial m aterial; (m)
slum p - internally c ohesive m ass of bed roc k slid ing along a slip plane that is conc ave upward  or planar.
PERIGLACIAL PROCESSES
X - perm afrost: proc esses c ontrolled  by the presenc e of perm afrost, and  perm afrost aggrad ation or d egrad ation.
S ubc lasses: (f) thaw flow slid es – slope failures cau sed  by the thawing of perm afrost; (s) sheetflow – transport of fine sed im ent (sand , silt and  c lay) through
unc onc entrated  overland  flow and  perc olation; (t) therm okarst subsid enc e – ground -su rfac e d epressions c reated  by the thawing of ic e-rich perm afrost and
associated  soil subsid enc e; (w) ice wed ge polygons – intersec ting nar row c rac ks that contain ic e-wed ges c om prise polygonal patterns on ground  und erlain by
perm afrost.
S – solifluc tion: slow gravitational d ownslope m ovem ent of satu rated  non-frozen overbu rd en ac ross a frozen or otherwise imperm eable substrate.
Z – general periglacial proc esses: soliflu c tion, c ryotu rbation and  nivation oc c u r ring together within a single terrain unit.
DEGLACIAL PROCESSES
E - channeled  by m eltwater: erosion and  channel form ation by m etlwater alongsid e, beneath, or in front of a glacier or ic e sheet.
H - kettled : d epressions in su rficial m aterials resulting from the m elting of buried  glacier ice.
T  - ice c ontac t: sed im ents d eposited  in contac t with glacier ic e.

LEGEND

T

TEXTURE
T extu re refers to the size, shape and  sorting of partic les in clastic sed im ents, and  the proportion and  d egree of d ec om position of plant fibre in organic
sed im ents. T extu re is ind ic ated  by up to three lower c ase letters, plac ed  im m ed iately before the su rficial m aterial d esignator, listed  in ord er of d ec reasing
abund anc e. Textu res are not d isplayed  on this m ap, but are c ontained  within the associated  d igital release.
Spe cific clastic te xture s
s - sand : partic les >0.0625–2 m m in size
z - silt: particles 2 µm–0.0625 mm in size
Co mmo n  clastic te xtural groupings
d  - mixed  fragm ents: a mixtu re of round ed  and  angular particles  >2 mm in size
x - angular fragm ents: a mixtu re of angular fragm ents >2 mm in size (i.e., a mixture of bloc ks and  rubble)
g - gravel: a mixture of two or m ore size ranges of round ed  particles >2 mm in size (e.g., bould ers, cobbles and  pebbles); may inc lu d e interstitial sand
r - rubble: angular partic les between 2 and  256 mm; may inc lu d e interstitial sand
m - m ud : a mixtu re of silt and  c lay; m ay also c ontain a minor frac tion of fine sand
Organ ic te rms
e - fibric: contains well-preserved  fibre (40% or m ore) that c an be id entified  as to botanical origin upon rubbing

L
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TERRAIN CLASSIFICATION SYSTEM

T his su rficial geology m ap was c lassified  using the T er rain Classification System for British Colum bia (H owes and  Kenk, 1997), with minor m od ification to m eet
stand ard s set by the Yukon Geological S u rvey. A sam ple m ap unit label is shown below to illustrate the ter rain classification system. S urficial m aterials form
the core of the polygon m ap unit labels and  are sym bolized  with a single upper case letter. Lower case textu res are written to the left of the su rficial m aterial,
and  lower case su rfac e expressions are written to the right. An upper c ase ac tivity qualifier (A = ac tive; I = inac tive) m ay be shown im m ed iately following the
su rficial m aterial d esignator. T he glacial qualifier "G" may alternatively be written im m ed iately following the su rficial m aterial to ind icate glacially m od ified
m aterials. Age is ind ic ated  by a capital letter that follows the surfac e expression but prec ed es the proc ess m od ifiers. Geom orphological proc esses (capital
letters) and  subc lasses (lower case letters) always follow a d ash sym bol ("-").

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

SYMBOLS
GEOLOGICAL BOUNDARIES:
defined
approximate
assumed
map boundary

GEOLOGICAL FEATURES:
arete or cirque
landslide headwall scarp
escarpment, undefined
escarpment, kame
esker, direction known
esker, direction unknown
fault, defined and approximate
lineament
meltwater channel, minor, direction known
meltwater channel, minor, direction unknown
meltwater channel, major
moraine ridge
filled channel or buried valley
ravine or canyon, bedrock in part
sand dunes
strandlines
streamlined landforms

GLACIAL LIMITS:
Penultimate Glaciation (early Wisconsin), defined
Penultimate Glaciation (early Wisconsin), approximate
Penultimate Glaciation (early Wisconsin), assumed
Last Glacial Maximum (late Wisconsin), defined
Last Glacial Maximum (late Wisconsin), approximate
Last Glacial Maximum (late Wisconsin), assumed
Recessional glacial limits, undefined

TOPOGRAPHIC FEATURES:
contours
streams
roads and trails

Ø

CO M PO SIT E SYM BO L DELIM IT ER S:
Due to sc ale limitations, up to 4 terrain units m ay be inclu d ed  in a single m ap unit label (e.g., sgF GptM .d sm M bM /xsCv\zcLGpM -
XsV). Each com ponent is separated  by a d elimiter that ind ic ates relative proportions between the com ponents (".", "/", "//") or a
stratigraphic relationship "\").
"." - terrain units on either sid e of the sym bol are of approxim ately equal proportion
"/" - terrain unit(s) before the sym bol is m ore extensive than the one(s) following
"//" - terrain unit(s) before the sym bol is consid erably m ore extensive than the one(s) following
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HOLOCENE
An thropo ge n ic (A): S urficial m aterials m od ified  by hum an ac tivities su ch that their original physical properties have been significantly
altered . Applied  to areas within the m ap containing significant quantities of quarried  roc k on the su rfac e (i.e., sewage lagoon, build ing pad s,
mine tailings).
Organ ic (O):M aterial d erived  from d ec om position of organic m atter c onsisting of peat with fibric to m esic d ec om position. O rganic m aterials
in the m ap area are c om m only found  in low-lying areas where wet ground  c ond itions have facilitated  a thick ac c um ulation of vegetative
m atter. In the m ap area, organic d eposits form blankets (greater than 1 m thick) and  veneers (less than 1 m thick) over inorganic m aterials
that com m only have poor d rainage capacity d ue to a high perc entage of silt and  c lay. In partic ular, the troughs found  in rid ged  and  rolling
m oraine d eposits in the m ap area are prone to the ac c um ulation of organic m aterial bec au se of the com bination of poor d rainage and
im perm eable su rfac e m aterials. Ice-rich perm afrost c ond itions are c om m on in these d eposits.
Lacustrin e  (L): M od ern lac u strine sed im ents in the m ap area c onsist of sed im ents that have ac c um ulated  at the m argins of lakes through the
ac tion of waves. Lac u strine m aterials in the m ap area are limited  to d eposits along the m argin of Kluane Lake. Lakeshore lac u strine d eposits
are c om m only affec ted  by eolian proc esses and  can be interbed d ed  with eolian sand  and  silt d eposits. Lac u strine beach d eposits are rarely
affec ted  by perm afrost.
Volcan ic (V): Volc anic sed im ents c onsisting prim arily of ash (less than 2 mm d iam eter) prod uc ed  by repeated  eruptions of M t. Bona-
Churchill (known loc ally as the W hite R iver Ash). Prim ary ash fall d eposits can d isplay fining-up stratification from c oarse pumic e-sand  to fine
silt, but are often reworked  into m assive or laminated  d eposits and  interbed d ed  with organic, eolian and  c olluvial m aterials. Coarse ash
d eposits have a charac teristic “salt and  pepper” c olour and  textu re, while finer d eposits are white to grey in colou r. T hin (less than 2 cm) ash
d eposits are present over m uch of the m ap area and  are not ind icated  in m aterial labels. R are thic k d eposits (30 cm to 2 m) of ash c reated
by eolian or c olluvial proc esses m ay be id entified  in m aterial labels.
Eolian  - Inactive  (E): Sed im ent transported  and  d eposited  by wind . M u ch of the m ap area is covered  with a veneer of wind -d eposited  silt
and  fine sand  that m ay not be ind icated  in m aterial labels. T hic k eolian d eposits are preserved  on the northwest banks of the Donjek R iver,
in som e narrow tributary valleys to the Donjek R iver, and  along the northwest shore of Kluane Lake. Inac tive, silt-rich eolian d eposits are
c om m only affec ted  by perm afrost and  m ay be ic e-rich.
Eolian  - Active  (EA): Active eolian d eposition is ongoing in the stu d y area and  d riven by strong northwest and  southeast wind s entraining silt
and  sand  particles from esc arpm ents of unc onsolid ated  m aterials, exposed  fluvial braid plains, and  shorelines exposed  by lowering water
levels on Kluane Lake. Limited  ac tive eolian d eposition is also associated  with the reac tivation of old er d une d eposits.
Fluvial – In active  (F): Sed im ents transported  and  d eposited  by m od ern stream s and  rivers, found  in flood plains, fans and  ter rac es. F luvial
sed im ents in the m ap area are pred om inantly those c om prising high-energy braid ed  flood plains and  fans of stream s d raining the Kluane and
Ic efield  R anges. F luvial d eposits typically c onsist of well-sorted  stratified  sand  and  gravel com prising subangular to round ed  c lasts. F ine-
grained  lenses and  bed s in fluvial d eposits m ay contain ice, although it m ay be d isc ontinuous over relatively sm all areas. F luvial fans, fan-
shaped  land form s or c om plexes of fluvial and  c olluvial fan-shape land form s c onsist of silt, sand  and  gravel d erived  from c olluvial m aterial.
Inac tive flood plain and  ter rac e d eposits m ay be subjec t to flood ing ac c om panied  by su d d en stream migration and  inund ation.
Fluvial - Active  (FA): Active fluvial sed im ents in the m ap area are pred ominantly those associated  with flood plains and  channels of stream s
d raining the Kluane R anges and  the d rainages of the Duke and  Donjek rivers. Ac tive fluvial channels migrate wid ely over alluvial fans in the
southern part of the m ap area, reac tivating previously aband oned  channels and  incising new channels. Perm afrost is unc om m on in ac tive
fluvial d eposits.
HOLOCENE AND PLEISTOCENE
Co lluvium (C): M aterial transported  and  d eposited  by d own-slope, gravity-d riven proc esses su ch as c reep, soliflu c tion, land slid es and  snow
avalanches. It com m only has a stratified  stru c tu re with a highly variable textu re and  c om position controlled  by the parent m aterial,
transport m echanism and  travel d istanc e. In the high m ountains of the Kluane R ange, colluvial d eposits are c om posed  prim arily of bed roc k
d erivatives, with inc reasing c ontributions from glaciogenic m aterials toward  valley bottom s. M etased im entary and  m etavolc anic roc ks in the
m ap area are represented  by grey to green silty m atrix c olluvial d iamict d eposits with angular fragm ents of roc k ranging in size from pebble
to bould er. T hese d eposits range from thin veneers (less than 1 m) on slope flanks, to thick rolling blankets of 2–5 m in valley bottom s, and
along slope toes. Colluvial aprons found  along the base of slopes and  stream-c ut esc arpm ents c om m only c ontain ic e-rich perm afrost and  are
prim arily com posed  of resed im ented  slope m aterials. Perm afrost proc esses play a significant role in the generation of colluvial d eposits,
partic ularly on north and  east-facing aspec ts. Shallow perm afrost in these environm ents facilitates d ownslope m ovem ent through ac tive
layer d etachm ents (ind icated  by –Xf proc ess m od ifier). A sm all num ber of roc k glaciers oc c ur in the m ap area where angular bed roc k-
d erived  bloc ks and  bould ers are frozen and  m oving d ownslope through com bined  gravity and  ic e proc esses (ind icated  by –F g proc ess
m od ifier).
sgC: Colluvial d eposits generated  from the Amphitheatre F orm ation pebble-c obble c onglom erate in the southwestern part of the m ap area
resem ble fluvial or glaciofluvial m aterials, however, these are usually very close to sou rc e roc ks on the gentle slopes of subd ued
Amphitheatre F orm ation erosional su rfac es. Amphitheatre F orm ation c olluvial d eposits are rec ognizable by a high proportion of frac tu red
quartz pebbles and  c obbles. Colluvial d erivatives of Amphitheatre F orm ation roc ks have inc reased  silt com pared  to the original bed roc k
sou rc e, and  m ay inc orporate other bed roc k units and  Quaternary m aterials.
PLEISTOCENE AND OLDER
Glacio fluvial (FG): Glaciofluvial d eposits inc lu d e m aterials that have been d eposited  by glacial m eltwater either d irec tly in front of, or in
c ontac t with, glacier ic e. Glaciofluvial m aterials are abund ant in the Arch Creek valley, the M aple and  W ad e c reek valley, and  upper Burwash
Creek. T hey typically form kettled  and  hum m oc ky plain su rfac es, but are also present as rid ged  and  und ulating land form s when d eposited
along a glacier m argin, and  sm ooth plains when d eposited  in d eltas and  terrac es. Glaciofluvial d eposits m ay be affec ted  by perm afrost but in
m ost cases are ic e-poor.
Glacio lacustrin e  (LG): M aterial d eposited  in a lake that form ed  on, in, und er, or besid e a glacier. Glaciolac u strine sed im ents generally c onsist
of fine-grained , laminated  sand , silt and  clay. Glaciolac u strine m aterials in the m ap area are m ost extensive in the low d ivid e oc c upied  by
M aple Creek, between Quill and  W ad e c reeks, where they und erlie glaciofluvial and  m orainal d eposits. Ice-rich perm afrost and  therm okarst
erosion is wid espread  in these d eposits as their poor d rainage and  high m oistu re c ontent can result in m assive ice lenses.
Morain e  (M): M oraine d eposits inclu d e m aterials that have been d eposited  d irec tly by a glacier or ic e sheet without m od ification by any
other agent of transportation. M oraine d eposits are typic ally highly variable and  d epend  upon both the sou rc e of m aterial inc orporated  by
the glacier and  the m od e of d eposition. M oraine d eposits in the m ap area are charac terized  by poorly-sorted , weakly to strongly-c om pac ted
m aterial lac king stratification and  c ontaining a heterogeneou s mixture of partic le sizes, usually in a m atrix of sand , silt and  c lay. Sou rc es of
m oraine in the m ap area inclu d e sm all alpine cirque glaciers, first ord er valley glaciers (i.e., Burwash Glacier), and  high-ord er valley glaciers
su ch as the Donjek Glacier, and  the ic e stream that oc c upied  the Shakwak T rench d u ring repeated  glaciations. Larger glaciers car rying
m aterial further from sou rc e typic ally prod u c e finer grained  m oraine m atrix with m ore lithological and  geochemical variability. M oraine
d eposits are c om m only affec ted  by perm afrost and  som e m oraine d eposits m ay be ice-rich.
NEOGENE AND OLDER
We athe re d Be drock (D):In situ weathered  and  d ec om posed  bed roc k is found  on low-angle unglaciated  upland  su rfac es in the m ap area and
is c om m only associated  with c ryoplantion ter rac es. M etased im entary and  m etavolc anic units in the m ap area prod u c e silt in a m atrix of
angular roc k fragm ents c reated  through frost shattering, colluviation, and  chemical weathering proc esses. W eathered  bed roc k typic ally
c ontains a com ponent of loess-d erived  silt and  is subjec t to sorting and  mixing from c ryotu rbation and  other periglacial proc esses.
Perm afrost is present in both bed roc k and  weathered  bed roc k in the m ap area.
sgD: W eathered  bed roc k d erived  from the weakly-lithified  Amphitheatre F orm ation c onglom erate is com m on in the southern parts of the
m ap area, partic ularly above glacial limits where thick (greater than 1 m) blankets of weathered  bed roc k overlie intac t bed roc k. T hese
d eposits c om prise a sand y-m atrix quartz-rich c obble gravel.
Be dro ck (R):  Late Paleozoic to mid -M esozoic volc anic and  sed im entary roc ks belonging to the W rangellia ter rane. Intru d ed  by younger m afic
and  ultram afic sills, d ikes and  granitic roc ks and  overlain by T ertiary terrestrial sed im entary and  volc anic d eposits (Israel and  Van Zeyl, 2005;
Israelet al., 2006).
bsR: W rangell Lava: rusty red , brown, phyric and  non-phyric basalt and  and esite flows, interbed d ed  with felsic tuff, volc anic sand stone and
c onglom erate.
cgR: Amphitheatre F orm ation yellow-buff to grey-buff sand stone, pebbly sand stone, polymic tic c onglom erate, siltstone and  m ud stone;
minor brown-grey carbonac eou s shale and  c oal.

GROUND OBSERVATION SITES:
field station
stratigraphic section
erratic, unspecified age
no erratics found

GLACIAL FEATURES:
pits or kettles
streamlined landform, striation

PERMAFROST AND PERIGLACIAL FEATURES:
observation of frozen ground
thermokarst depression
patterned ground
cryoplanation terrace
tor

OTHER SURFACE FEATURES:
sand dunes, inactive
landslide, direction of movement
landslide, thaw detachment
landslide, unclassified
quarry or mine
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Surficial Geology, Lynx Creek, Yukon
Parts of NTS 115G/12

1:50 000 scalePARTS OF NTS 115G/12

LYNX CREEK, YUKON

GEOMORPHOLOGICAL PROCESS(ES) (-X = permafrost)
                                       SUBCLASS(ES) (s = sheetwash)

QUALIFIER (G = glacial; A = active; or I = inactive)
SURFICIAL MATERIAL (F = fluvial)
TEXTURE (sg = sand, gravel) *not displayed on this map
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SURFACE EXPRESSION (pt = plain, terrace)
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AGE (M = McConnell)
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