












































of a broader study of hydrology of permafrost areas. The 
study has been suspended indefinitely without conclusive 
results. 

Vegetation on the north-facing slope above the pingo con­
sists of immature black spruce and white birch, willow and 
dwarf birch, with a floor cover of lichens, feather mosses and 
sphagnum. The vegetation, growing on an active layer 6 to 
10 inches (15 to 25 cm) thick, contrasts markedly with that 
on the south-facing slopes of Midnight Dome. 

From Stop 18, the route is retraced to Dawson. 

Day 8: Mountain glaciation, Ogilvie Mountains 
Guides: 0. L. Hughes, V. Rampton 

Glacial deposits and landforms of the North Klondike, East 
Blackstone and upper Blackstone Valley record at least three 
major glacial advances (Vernon and Hughes, 1966). The 
advances "last" "intermediate" and "old" have been corre­
lated with McC~nnell, Reid and pre-Reid glaciations, respec­
tively, of the Yukon plateau (Hughes, et al., 1969) . Ricker 
(1968) in detailed mapping of the North Klondike and East 
Blackstone Valleys, inferred two separate advances from 
moraines in the vicinity of Chapman Lake that had been 
classified by Vernon and Hughes (1966) as of "intermediate" 
age or uncorrelated. Ricker was unable to find a comparable 
two-fold sequence in the lower North Klondike Valley, nor 
were firm criteria available to determine whether the two 
advances represented two distinct glacial events, or two 
phases of a single event. Faced with several alternatives, 
Ricker (1968) preferred tentatively to correlate the oldest 
("Taiga Valley") of the two moraine systems with Reid gla­
ciation regarding the younger ("Chapman Lake") as the 
product of a readvance following the Reid maximum. 

Minimum dates for retreat following the "last" glaciation 
(bog bottom samples from within or up-valley from terminal 
moraines) range up to 13,740 years (GSC-515, GSC VII), 
but the oldest date from moraine assigned an intermediate 
age ("Chapman Lake" of Ricker) is only 13,870 + 180 B.P. 
(GSC-296, Dyck and Fyles, 1964) as compared with >42,900 
( GSC-524, Lowdon and Blake, 1968) for wood in volcanic 
ash above Reid drift. Therefore, correlation of "interme­
diate" glaciation in the Ogilvie Mountains with Reid advance 
of the Cordilleran ice-sheet remains tentative. 
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From Dawson the route follows the Klondike Highway 
along the flood plain and low terraces of the Klondike River 
to Mile 88.2 (km 141.1), then follows the Dempster Highway 
north into the Ogilvie Mountains. From the north side of 
the Klondike River, the highway ascends a gently sloping 
outwash fan to a terminal zone marking the limit of "inter­
mediate" age glaciation in the North Klondike Valley (Ver­
non and Hughes, 1966; Map 1170A). The terminal deposits 
are inset below the high level surface of the Tintina Valley, 
hence the glaciation clearly post-dates the early piedmont 
glaciation ( s) and the succeeding erosional cycle. The upper 
limit of the intermediate glaciation is visible on the east side 
of the valley from Mile 11 ( km 17 .6) . 

Stop 19: Stabilized rock glacier, Mile 42.1 (km 61.4), 
Dempster Highway 
In contrast to currently active rock glaciers in cirques of 

the Ogilvie Mountains, St. Elias Mountains and elsewhere in 
Yukon, this example appears to be completely stabilized, as 
indicated by lichen growth on blocks of Keno Hill quartzite, 
of which the rock glacier is composed. The terminus of the 
rock glacier is compound, consisting of an older outer zone 
immediately adjacent to the highway that is separated by 
a transverse depression from a younger inner zone. Trans­
verse ridges, lacking in the outer zone, are well-preserved on 
the inner zone, suggesting that the latter zone is distinctly 
younger than the former. 

Stop 20: Late Wisconsin terminal moraine, North Klondike 
Valley, Mile J,6.6 (km 14.1 ), Demvster Highway 
The stop overlooks the "big bend" of the North Klondike 

Valley, with a view upstream to the Tombstone Range. 
Irregular hummocky moraine on the valley floor, and a series 
of meltwater channels cut in bedrock on the north side of the 
bend mark the limit of the last (late Wisconsin = McConnell) 
major glaciation in the valley. 

Tombstone Mountain, developed on syenite of the Tomb­
stone intrusions (Tempelman-Kluit, 1970) is visible near the 
pass between the North Klondike and Tombstone Valleys. 

From Stop 20, the route climbs to the summit of the North 
Fork Pass and the headwaters of the East Blackstone River. 

Stop 21: North Fork Pass moraine, Mile 51.2 (km 81.9), 
Demvster Highway 
The stop is on the southern loop of a hammer-head shaped 

moraine system built by a late Wisconsin glacier with its 
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source at the head of the East Blackstone River (Vernon and 
Hughes, 1966, Map 1170A). The sharply ridged and hum­
mocky topography, with numerous closed depressions, is 
typical of late Wisconsin moraines of the area. 

Stop 22: Palsa, Mile 53.1 (km 85), Dempster Highway 
Palsa are common on valley floors within the alpine tundra 

zone of the Ogilvie Mountains, occurring in shallow depres­
sions where peat is developed over silt. They range in form 
from circular or elliptical domes 5 to 12 feet (1.5 to 3.7 m) 
high and 20 to 50 feet ( 6.1 to 15.2 m) in diameter, to low 
platforms of irregular outline up to 100 feet (30 m) or 
more in diameter. 

The palsa of this locality are low platforms about 3 feet 
(1 m) high, of irregular outline, and are remains of formerly 
larger palsa. In several (as of September, 1971) remarkably 
clean ice about 3 feet (1 m) thick, overlain by a mat of sedge 
peat 12 to 18 inches (30 to 45 cm) thick, is exposed in ver­
tical, mostly southfacing faces. The vertical faces are deter­
mined by marked "candling" of the ice, apparently paranel 
to axes of the ice crystals. Decay of the palsa proceeds 
by backward melting of the ice face, the peat mat becoming 
draped down over the ice face. Periodically the mat shears 
at the upper edge of the ice, re-exposing the face, and leav­
ing strips of the mat essentially undisturbed on the lowered 
surface. 

Two characteristics of these palsa appear to be common 
to all palsa of the region: the relief of the palsa is fully 
accounted for by the thickness of ground ice beneath them, 
and the ground ice is the result of ice segregation by migra­
tion of pure water added from below to a freezing plane 
(Mackay, 1971, p. 410). Development of segregated ice re­
quires that the freezing plane be underlain by permeable 
saturated sediments. This requirement explains the typical 
occurrence of palsa in bogs occupying former ponds, beneath 
which sediments are typically thawed, at least to consider­
able depth. 

From Stop 22, the route continues along the Dempster 
Highway to Blackstone Crossing, passing across the north­
ern loop of North Fork moraine at Mile 56 (km 89.6). Begin­
ning about Mile 62 (km 99), and continuing for about 6 miles 
(9.7 km), moraines of "intermediate" age are visible to the 
east. Trenches resulting from melting of ice wedges can be 
seen at several points immediately adjacent to the highway. 
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Stop 23: Httmmocky disintegration moraine, closed system 
pingo, Mile 72.6 (k:m 116.2), Blackstone Crossing, Demp­
ster Highway 
The stop is in an area of hummocky moraine with numer­

ous lakes and ponds, with a view of the flood plain of the 
Blackstone River. A closed system pingo is visible on the 
flood plain in the distance. 

The moraine is composed mainly of bouldery till with 
predominantly silt sand matrix, but includes areas of hum­
mocky gravel (Ricker, 1968, Quaternary geologic map). The 
topography, though markedly subdued compared with the 
south lobe of North Fork Pass moraine, is not markedly 
different from the north lobe of the same system (Ricker, 
1968, p. 142). Clearly differences in physiographic and topo­
graphic setting, in the mode of deposition of the glacial sedi­
ments, and in the character of the sediments themselves, 
seriously limit direct geomorphic comparison as a tool in 
correlating moraines of this region. 

From Stop 23 the route continues along the Dempster 
Highway to Mile 82 (km 131.2), from which tors are visible 
on a limestone ridge to the west. The entire ridge has been 
glaciated, as evidenced by erratics of quartzite and syenite, 
but the tors lie above the limit of "intermediate" glaciation. 

From Mile 82 (km 131.2) the route is retraced to Dawson. 
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Day 9: Pre-Reid drift (Flat Greek beds) of the Tintina 
Trench,· Reid and McConnell drift of the Stewart 

River Valley; Soil development on drift of pre­
Reid to McConnell age 

Guides: N. W. Rutter, 0. L. Hughes, A. E. Foscolos 

INTRODUCTION 

During days 9 and 11 we will inspect soils that have deve­
loped in pre-Reid, Reid and McConnell surfaces. The con­
trast in weathering observed below loess and windblown sand 
in these three surfaces has long been recognized by workers 
in the area. It was suspected therefore that a study of these 
zones might aid in elucidating the Quaternary history of 
the area. The objectives of the present study were to classify 
the soils, to record differences in soil formation in different 
varieties of parent material, to determine age relationships 
between deposits through soil development and to aid in 
determining paleoclimates. Six sites were selected in well 
drained areas: two on pre-Reid outwash, one each on Reid 
and McConnell till and outwash. In all cases loess or eolian 
sand overlie the older deposits. 

Six top soils developed in the loess or eolian sand and six 
paleosols formed in the outwash or till have been tentatively 
classified. Classification of the paleosols is difficult for two 
reasons: 1) the upper part of the solum has been eroded 
away prior to deposition of the windblown material and 2) 
some of the products of weathering from the top soils have 
been translocated to the lower parts of the paleosols thus 
altering the pre-existing morphology and chemistry. In ad­
dition the classification of the top soils is hampered by the 
initial C horizon being altered to a Bm during movement of 
weathering products to the paleosols. For example it is diffi­
cult to verify if the pre-existing C horizon was a Ck or a 
simple C horizon which changes the classification from a 
Eutric Brunisol to a Sombric Brunisol. 

In addition to determining the genesis and classification 
of the soils through analyses of soil samples conclusions re­
garding the time of deposition and genesis of certain parent 
materials were possible. Preliminary results indicate 1) 
paleosols of pre-Reid outwash belong to the Luvisolic order; 
2) paleosols of Reid till and outwash belong to the Brunisolic 
order (paleosols of McConnell till also belong to the Brun­
isolic order, but are more weakly developed; 3) all of the top 
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soils belong to the Brunisolic order; and have comparable 
degree of development. 

The following conclusions can be drawn from the soil 
classification above, together with field evidence relating to 
sand wedges: 1} the similarity of the soil types indicate 
no major climatic change since the formation of the pre-Reid 
surface. However, greater soil moisture efficiency was re­
quired for development of the Luvisols; 2) sand wedges in the 
Reid and pre-Reid surfaces were probably developed at the 
same time, most likely during McConnell glaciation; 3) a 
period of non-deposition between deposition of McConnell 
drift and the overlying loess is indicated by sand wedges, 
sparsely distributed ventifacts and separate soil development 
in both the drift and overlying windblown material. 

From Dawson the route follows the Klondike Highway 
southeastward (Fig. 8) along the flood plain and low ter­
races of the Klondike River to Mile 82.5 (km 132). At Mile 
82.5 the route leaves the present highway and follows an 
abandoned section, climbing steeply to the glacial fill sur­
face of the Tintina Trench. 

Stop 24: Soil development on pre-Reid drift, Mile 79.2 (km 
126.1) Klondike Highway (abandoned section) (Elevation 
± 2,300 feet, 101 m) 
At this point, indeed throughout the Tintina Trench from 

here to the Stewart River, the surface deposit is gravel of 
pre-Reid age with a thin cover of McConnell loess. One-half 
mile (0.8 km) to the north where the Klondike River is 
incised some 700 feet (213 m) into thick drift fill, intermit­
tent exposures along an abandoned road indicate that the 
lowermost 300 feet (90 m) of sediments consist of stratified 
glaciolacustrine clay, silt, and sand. Slumped gravel masks 
the upper 400 feet (120 m), possibly concealing additional 
thickness of glaciolacustrine sediments or possibly till as at 
Mile 77.4 (km 123.8} (see further). 

At this stop we will examine soils developed in the oldest 
glacial landscape in the area. The site is located in well 
drained terrain with little post-depositional modification. The 
pre-Reid outwash consists of moderately to poorly sorted and 
bedded gravel and sand. The gravel contains pebble-sized 
material with frost shattering common in the upper part, 
but decreasing with depth. Sand wedges have developed, 
less weathered than the enclosing material, and form with 
the outwash an erosional surface at the contact with over­
lying loess. Deflation played a part in forming the erosional 
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surface as evidenced by ventifacts. Pebbles in the loess indi­
cate post-depositional modification. 

A soil at least 240 cm thick has developed in the outwash 
(Fig. 9). The paleosol is identified as a Luvisol but cannot 
be classified further until mineral stability analyses are made. 
The top soil is classified as an Orthic Sombric Brunisol hav­
ing a profile thickness of 21 cm. 

The sequence of Quaternary events is: 
1) Deposition of the pre-Reid outwash 
2) Development of the Luvisol under conditions of greater 

moisture efficiency than today. 
3) Formation of sand wedges under cold-dry periglacial 

conditions. 
4) Deflation and ventifact formation. 
5) Loess accumulation during McConnell glaciation. 
6) Development of the Orthic Sombric Brunisol. 

From Stop 24, the route continues southeast, rejoining 
the present highway at Mile 77.4 (km 123.8). There, about 
100 feet (30 m) of drift, mainly gravel but including two 
horizons of gravel-rich till, is exposed in a recent borrow pit. 
No detailed study has been made of the exposure; cursory 
examination revealed no weathering zones or nonglacial de­
posits indicative of interglacial or interstadial intervals. 

Stop 25: Viewpoint, Mile 75.1 (km 120.B), Klondike Highway 
The stop provides a view north across the Klondike Valley 

(here entrenched over 600 feet, 180 m into glacial fill) to 
the Ogilvie Mountains beyond. The North Klondike River 
Valley to the northwest, and O'Brien Creek and the Klondike 
River Valley to the northeast, are assumed to have been the 
main sources of piedmont glaciers that deposited the thick 
drift fill of this part of the Tintina Trench, during one or 
more pre-Reid glaciations. 

From Stop 25, the route continues southeast over the 
rolling and broadly dissected glacial fill of the Tintina Trench. 

Stop 26: Soil development on pre-Reid drift, Mile 41.6 (km 
66.6), Klondike Highway (Elevation+ 1,800 feet, 549 m) 
Here, as at Stop 24, the surface deposit is gravel of pre­

Reid age. Near Belleview Point, 3 miles ( 4.8 km) to the 
east, grey till overlies reddish-brown gravel. Bostock (1966, 
p. 9) considered the till to be of Klaza age. Belleview Point 
has an elevation of about 1,900 feet (579 m), compared with 
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1,800 feet (549 m) at the present locality, which should there­
fore be within the limits of the glaciation that deposited the 
till at Belleview Pont. The surface deposits here should then 
be of Klaza age, younger than those at Stop 25, which Bostock 
considered to be of Nansen age. Soil development here is 
not significantly different to that at Stop 24, but this does 
not necessarily negate Bostock's interpretation. 

The only major differences in parent material are a thicker 
loess deposit, the presence of a thin sand layer associated 
with the sand wedges and a more complex sand wedge net­
work. The paleosol is over 83 cm thick and is classified as 
a Luvisol, the same as the last stop but considerably thinner 
(Fig. 10). The top soil is a Degraded Eutric Brunisol with 
a profile over 42 cm thick. 

The sequence of Quaternary events is: 
1) Deposition of pre-Reid outwash 
2) Development of the Luvisol under conditions of greater 

moisture efficiency than today. 
3) Formation of sand wedges under cold-dry periglacial 

conditions 
4) Deflation and ventifact formation 
5) Loess accumulation sometime after McConnell glaciation 
6) Development of the Degraded Eutric Brunisol. 

From Stop 26 the route continues along the Klondike 
Highway, descending into the Stewart River Valley, which 
here lies in the Tintina Trench. 

Stop $'1: Soil development on an outwash terrace of Reid 
age, Mile 36.8 (km 58.9), Klondike Highway (Elevation 
1,500 feet, 457 m) 
The locality is approximately at the limit of Reid glacia­

tion in the Stewart River Valley (Bostock, 1966, Fig. 1; 
Hughes et al., 1969, Map 6-1968), but evidence of the exact 
limit is buried beneath glacial outwash gravel of Reid age. 
The stop is on a terrace below the highest levels of Reid 
outwash, but is judged to have been formed shortly after 
the Reid maximum. Loess that mantles the terrace surface 
is judged on the basis of soil profiles to be of McConnell age 
(see below). 

The parent material is not un1nt'e that of the older surfaces. 
The outwash consists mostly of poorly and moderately sorted 
and bedded gravel with pebble-sized material commonly frost 
shattered. Sand wedges are present and are less weathered 
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than the enclosing gravel. The outwash and wedges have 
been eroded by deflation with ventifacts present near the 
contact with the overlying windblown deposits. The upper 
part of the wind blown material is loess grading downward 
into sandier material that in part may have been deposited 
by surface creep and saltation. 

The paleosol is classified as an Orthic Etit{!ic Brunisol (Fig. 
11), and is at least 63 cm thick, thinner and not as well devel­
oped as the older paleosols. The top soil is over 32 cm thick 
and classified as an Orthic Dystric Brunisol, different only 
from the paleosol by its lower pH and thinner horizons. This 
of course suggests that the climate was not much different 
during the formation of each soil. Horizon thicknesses in 
the paleosol indicate a greater age of development. 

The sequence of Quaternary events is: 
1) Deposition of the Reid outwash 
2) Development of the Orthic Eutric Brunisol 
3) Formation of sand wedges under cold-dry periglacial 

conditions 
4) Deflation and ventifact formation 
5) Deposition of loess and windblown sand 
6) Development of the Orthic Dystric Brunisol. 

From Stop 27, the route continues along the Klondike 
Highway, crossing the McQuesten River onto a broad out­
wash gravel surface of McConnell age, the youngest glacial 
surface. The outwash surface can be traced intermittently 
from McConnell moraine fifty miles upstream (Stop 29) 
to a point 25 miles downstream, where the outwash sur­
face merges with the floodplain of the Stewart River. 

Stop 28: Soil development on a McConnell outwash surface, 
0.5 mile (0.8 km) northwest on a side road from Mile 36.8 
(km 58.9), Klondike Highway (Elevation 1,500 feet, 451 m) 
The site about 25 feet (8 m) above the level of the Stewart 

River is well drained with little post-depositional modifica­
tion. The parent material consists of sandy gravel, mostly 
of pebble-sized material, some frost shattered, moderately to 
poorly sorted and bedded, overlain by windblown material. 
There is an erosional surface between the two deposits but 
not to the extent and duration as on the older surfaces. Ven­
tifacts have not been observed in the immediate area, but are 
sparsely distributed elsewhere on McConnell outwash sur­
faces. 

46 

u - "' z ... "' ... ~< 
0 ::E 
;: 

:J: ~10 ... u 
CL I 

~ z ": 
- N 

z 
0 
N = 
m c!J 
2 

... ... 
r>i 
"' 
"' ~ ,-
N 

•­... 

"' 
"' 

"' .. 

I: 
8 
.J 

"' ,,_; .. 
I 

"' 
::! 

... 
E 
Ill 

0 

00 

~ 
I 

"' 
N .. 

0 

"' 

.. .. .. ... 

"' .. 

"' .... 
I 

0 .. 

= 

"' .. 
0 

"' ": 
0 ... 
0 

"' .., .. 
a 
] 
:,.., 

1! 
" f/l 

~ 
I 

= 

0 ... 

... 
"" 

M 
a, 
I 

::: 

1! 
l'I 

f/l 

... .. 

.. 
M 

"' 

::: 

47 

..: 



48 

u -.,. 
Zw 
4( ... 

~ :c o::e 
..: 

,., 
-cl 
C ... 

en 

"' "' 
"' "' 

"' .. 

...... 
QI) .... .., ... 

~ l-

a, 
ao 

,-
,:, 

( 

... 
"' ... 

L'> 

:c ~, U)Q 
Q. - •• 

• 5 \I) en 
"' .... 

L'> 

tl 
I 

L'> .., .. 
"' .... 

•·· •··· .,,. •,_,,. · ·o· o:~.l.l·· -. ·· ·o 
; :.\ .::-.=.·::/; _:.:f:; ·.•.~:·(fe1 %' :~··. 
.•. ·- •••• ,. ~ ... Q o •• a.-. . .. ·o•,Q · ... · · o· ·o·Q·•o • · 
'. / f~·Y:-. Yi~.. \,to.~:;/ : ~ ;.~ 
:.,., ... ·.·.·. :o·:o: -o . o .. o·.o ·-: ll• 

= = 
e, 

u 
<'· 
u 

'ii 
> e 
Cl 

..c 
"' 0 

l 
::, 
0 

'ii 
C 
C 

8 u 
~ 
.!: 
.!! .... 
e 
C. 

N -

The Paleosol and top soil are identified as Orthic Dystric 
Brunisols with the lower profile 8.5 cm thick and the upper 
14.5 cm (Fig. 12). The differences in the soils are slight 
indicating about the same conditions of formation. 

The sequence of Quaternary events is : 
1) Deposition of the McConnell outwash 
2) Development of an Orthic Dystric Brunisol 
3) Deposition of the windblown material 
4) Development of an Orthic Dystric Brunisol. 

From Stop 28, the route follows the Klondike Highway 
to Stewart Crossing, then Highway 2 to Mayo. 

Stop 29: McConnell moraine, Mile 282.1 (km 371.4), High­
way 2 (Elevation 1,800 feet, 610 m) 
The McConnell moraine was first recognized as a signifi­

cant glacial limit in the Stewart River Valley by R. G. Mc­
Connell (1903), and was named after him by Bostock. The 
moraine marks the limit of McConnell advance in the Stewart 
River Valley; the informal terms McConnell g'lacial limit and 
McConnell advance are applied to correlative phenomena 
(Bostock, 1966, p. 1). A lateral moraine on the northwest 
side of the Stewart River Valley is traceable continuously 
into the McConnell moraine, which forms a U-shaped loop 
that crosses the valley and turns upstream to join a lateral 
moraine on the southeast side. A gap in the moraine one 
mile (1.6 km) wide at mid-valley is occupied by the Stewart 
River and bordering outwash terraces and floodplain. The 
moraine consists of a belt ¼ to ½ mile (0.4 to 0.8 km) wide, 
with relief to 100 feet (30 m) or greater. At the stop, the 
moraine is almost submerged beneath outwash gravel and 
an alluvial fan-apron that lies against the valley side. 

Till of McConnell age is exposed intermittently along the 
Stewart River to an exposure ¾ mile (1.2 km) southeast 
of Stop 29, just within the moraine loop . 

In a borrow pit at the stop, till is overlain by eolian silt 
and sand. The till is extremely stony and sandy; frost shat­
tering is considerably less apparent than in older deposits; 
ventifacts are lacking but a few poorly developed sand wedges 
have been observed. The overlying windblown material is 
sandier than that overlying outwash at Stop 28, probably 
as a result of proximity to source. 

The paleosol is at least 47 cm thick and is identified as an 
Orthic Eutric Brunisol or perhaps a Degraded Eutric Brunisol 
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because of the low pH of the Bm1 horizon whereas the top 
soil is an Orthic Sombric Brunisol with a profile thickness 
of 26 cm (Fig. 13) . 

The sequence of Quaternary events is: 
1) Deposition of McConnell till 
2) Development of the Orthic Eutric Brunisol 
3) Formation of sand wedges under cold-dry periglacial 

conditions 
4) Deposition of the windblown material 
5) Development of the Orthic Sombric Brunisol. 

Day 10: McConnell glaciation in the Mayo-Keno Hill area 
Guide: 0. L. Hughes 

The Mayo-Keno Hill area lies at the western limit of the 
McConnell advance of the Cordilleran ice-sheet. Ice move­
ment in the area was strongly controlled by local relief of 
2,500 to 4,500 feet (750 to 1.350 m) . The ice margin was 
divided into several sublobes, and ice surrounded high moun­
tainous plateau elements (Hughes et al., 1969, Map 6-1968). 
The valleys of the Stewart, Mayo and South McQuesten 
rivers are flooded by thick deposits of glacial, glaciolacu­
strine and glaciofluvial sediments of McConnell age. 

Stop 30: McConnell glacial limits and outwash, Mile 247.2 
(km 395.5), Highway 2 
The stop is on a promontory on a retreatal McConnell out­

wash terrace immediately west of Mayo airport. The Mc­
Connell limit is discernible on valley slopes to the northeast 
and south. The outwash surface continues to the west across 
the Mayo River. Outwash gravel is exposed in a pit below 
the promontory. 

From Stop 30 the route follows Highway 2 to the settle­
ment of Keno Hill then 7.0 miles (11.3 km) along a mining 
road to the abandoned Shamrock property on the upland 
surface of Keno Hill, from which there is a short walk across 
a cryoplanation terrace to Stop 31, a promontory overlook­
ing the South McQuesten River. 

Stop 31: Upland surface, Keno Hill, and glacial features of 
the South McQuesten Valley 
The upland surface at the west end of Keno Hill has four 

steps, probably cryoplanation terraces, with one below and 
two above the surface crossed enroute to the stop. Well-
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developed stone-polygons cover the cryoplanation surfaces. 
Except for a few showing slight activity, the polygons are 
stabilized and the terraces are fossil forms. 

From the promontory, limits of McConnell glaciation are 
discernible across the Keno-Ladue Valley to the north and 
the South McQuesten Valley to the northwest. A complex 
of moraine ridges and pitted outwash on the floor of the 
South McQuesten Valley probably marks a still-stand of 
the ice front subsequent to retreat from the McConnell 
maximum. Terraced outwash extends for many miles down 
the South McQuesten Valley. 

From Stop 31, the route is retraced 2. 7 miles ( 4.3 km) to 
Stop 32. 

Stop 32: Moraine of local valley glacier, Lightning Creek 
Mount Hindle, elevation 6,750 feet (2,060 m) supported 

several small glaciers during McConnell glaciation, none of 
which joined with the Cordilleran ice-sheet. The terminal 
moraine of one such glacier is visible in Lightning Creek 
from the stopping point. 

From Stop 32, the route is retraced to the United Keno 
Hill Mines, Elsa, where R. E. Van Tassell, Exploration Man­
ager, U.K.H.M., will describe techniques of mineral explora­
tion in areas of drift cover. The route is then retraced to 
Mayo. 

Day 11: Reid and McConnell age deposits of the 
Cordilleran ice-skeet, Mayo to Whitehorse 

Guides: 0. L. Hughes, N. W. Rutter 

From Mayo, the route (Fig. 14) follows Highway 2 south­
west, recrossing the McConnell moraine and continuing to 
Stewart Crossing. From there the route, following the Klon­
dike Highway southward, lies mostly on drift of Reid age to 
Minto. South of Minto the route lies on McConnell outwash 
for about 18 miles (29 km), then crosses the McConnell 
limit, south of which the route lies entirely on drift of Mc­
Connell age. 
Stop 33: Soil development on ablation moraine of Reid age, 

Mile 195.6 (km 313), Klondike Highway (Elevation 2,500 
feet, 762 m) 
We now will examine soils that have developed in Reid 

age till and overlying loess. The terrain is little disturbed 
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Fig, 14. Index map; route and stops, Day 11. 
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and well drained. The lower unit consists of washed till that 
is highly stony and sandy. It could be argued that the unit 
is a poorly sorted outwash. Sand wedges and frost shatter­
ing of pebbles decreasing with depth, are common. An ero­
sional surface caused by deflation separates the till and Joess 
with ventifacts found near the interface. The loess contains 
scattered pebbles indicating some post-depositional modifi­
cation. 

The paleosol and top soil (Fig. 15) are classified as Orthic 
Sombric Brunisols. The profile thickness of the paleosol is 
at least 49 cm whereas that of the top soil is only 22 cm. 
Once again the climate during the formation of both soils 
was similar, the only difference is in a greater degree of 
development. 

The sequence of Quaternary events is: 
1) Deposition of Reid till 
2) Development of an Orthic Sombric Brunisol 
3) Formation of sand wedges under cold-dry periglacial 

climate 
4) Deflation and ventifact formation 
5) Deposition of loess 
6) Development of an Orthic Sombric Brunisol. 

Stop 311: Scenic stop, Five Finger Rapid, Yukon River, Mile 
116 (km 185.6), Klondike Highway 
Here the post-glacial channel of the Yukon River is incised 

into conglomerate and sandstone of the Laberge Group . 
Four rock islets divide the river into 5 channels or fingers. 
A buried preglacial or interglacial channel may lie to the 
west. 
Stop s4: B. Five Finger Rapid Section, Mile 115.4 (km 184.6), 

Klondike Highway (Elevation 2,100 feet, 640 m) 
The Five Finger Rapid section exposes McConnell glacial 

drift with overlying loess and White River ash. The deposits 
and the soil profile developed in them (Table 9, 10) are typical 
for this part of the Yukon River Valley. 

From Stop 34 to Whitehorse, the route lies entirely within 
the limit of McConnell glaciation, although higher parts of 
the Miner Range west of Fox Lake stood above the McConnell 
ice-sheet. Glacial features, which include extensive outwash 
trains, pitted and terraced glaciofluvial deposits, hummocky 
moraine and meltwater channels, exhibit the characteristic 
freshness of McConnell age deposits. 
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TABLE 9 

GEOLOOlC SECTION, FIVl!I FlNOl!lRS RAPID 
Description 

Artificially emplaced material ................................ . 

Thickness 

30 cm 

White River volcanic ash . .. ............... . ................... 5 • 15 cm 

Loess, clay 12%, silt 55%, sand 33%; <1% 
carbonate ... . ........ .. .... .. ,. . . ......... ......... . 18 cm 

McConnell till (ablation) 
15% • 20% stones { > 2 mm), mode 1 to 4 cm, 
rnetamorphics (mostly quartzite), volcanics, 
coarse basic and acidic igneous carbonates, 
slltstones, grits, sandstones and conglomerates 
Un soil zone Intense weathering); angular to 
well rounded, mostly subanl?Ular to subrounded; 
striations; matrix 58% sand; 27% silt, 15% clay; 
carbonate content O • 4% depending on soil 
Influence ................................................................ . 

McConnell till (basal) 
as above; 10-20% stones (> 2 mm); dense; 
matrix 59% sand, 25% silt, 16% clay; 4% car­
bonate ,, •• -..~u ... 4••••••.-••••••.,.. ........ . __.. ''"" .......... _._ ••••• _........ • • •••• • • 

Outwash gravels 
90% sandy gravels; flat lying; mostly coarse, 
mode 5 to 10 cm; poorly bedded; moderately to 
poorly sorted; subangular to well rounded· 10% 
sand; well sorted medium to coarse grained 
lenses 

74 cm 

97 cm 

>1.8 m 

The soil profile is classified in the Brunisol Order. Labra­
tory analyses are necessary for further subdivision. The 
profile consists of: 

TABLE 10 

SolL PftOF'lLl!I, FIVl!I FlNOER.S RAl'll> SECTION 

Description Thicknesa 

A horizon eroded 

Bm1 (loess) 7.SYR 5/4 brown . 

Bm2 (loess, bu.fl') lOYR 5/4 yellowish brown 

Bma (till) 10 YR 5/6 yellowish brown ... 

Cea {till) 
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5 cm-10 cm 

15 cm 

31 cm 
20 crn-25 cm 
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