EXPLANATION OF LANDFORM UNIT NOTATIONS
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Textural Modifier / \ Morphologic

Modifier(s)

Compositional-Genetic Categories'

Stratigraphic relationships given where thickness of upper unit is irregular and
where underlying unit is a known compositional-genetic unit other than
bedrock.

Age Modifiers?

A~ Alluvial Deposits: sand and gravel with veneer of fine sediment and organics; 1-  Late Wisconsin (McConnell)
mainly Pleistocene; floodplain (Ap)'modern.
2-  Early Wisconsin or Illinoian (Reid)
C-  Colluvial Deposits: various materials, mainly rubble, includes landslides ((E);
undifferentiated age. 2a- Early Wisconsin or Illinoian (Laurentide Glaciation)
D- Drift: undifferentiated till, sand, and gravel. 3-  Illinoian or pre-Illinoian (pre-Reid)
E- Eolian Deposits: fine sand and silt; pre-Wisconsinan (pre-Reid).
Morphologic Modifiers
G- Glaciofluvial Deposits: sand and gravel with veneer of fine sediment.
a-  apron
L-  Lacustrine Deposits: mainly silt and clay with little fine sand; Late Wisconsin s
(McConnell). b-  blanket
M- Morainal Deposits: till, silty/sandy diamicton; rock glaciers (M), rubble; f- fan
modern.
h-  hummocky
R- Bedrock: various types; pre-Pleistocene.
m-  undulating, rolling
Textural Modifiers n-  nondescript slope, bedrock controlled
a- sand or gravel p-  plain, floodplain
b-  boulders, blocks, bouldery r- ridge, ridged
f-  fine sand, silt and clay; commonly with high organic content s-  steep slope (greater than 35°); cliff
g-  gravel, gravelly t-  terrace, terraced
r-  rubble, predominantly sand to boulder-sized fragments v-  veneer"
1-  gentle to moderate slope (5-15°)
2-  moderate to steep slope (15-35°)
Process or Form Modifiers
A-  active deposition
R - thermokarst, modified by thermokarst
R-  rilled
: General descriptions of texture and age are given for each category; only 2 The itier is used here the deposit can be definitely ascribed to a
Whed;:i ;::tu:reed and age differ from the general description are textural and age sineglzg:g:‘,o:):zf:l:;tlt ol: Ap ?v';:l{; isem oder, FReis can Y
mo .
y Blanket indicates category forms nearly continuous cover greater than | m
thick, generally 0.5 to 3 m thick, over a unit, commonly rock.
= Veneer indicates category forms broken thin cover, generally less than 1 m
thick, but averaging 0.5 m thick, over a unit, commonly rock.
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Note: Not all units and symbols shown in the legend necessarily appear on this map.
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This map was prepared by the authors under contract for the Canada-Yukon
General Subsidiary Agreement on Renewable Resource Information and Tourist
Industry Development (1979)

Thematic information is reproduced directly from the manuscript material

This map has been produced from a scanned version of the original map
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prepared under this contract

Any revisions or additional geological information known to the user would be

welcomed by the Geological Survey of Canada

Base maps at 1:50 000 scale published by the Surveys and Mapping Branch

Copies of the various topographical editions of the map may be obtained from the
Canada Map Office, Department of Energy, Mines and Resources, Ottawa K 1A 0E9

Approximate magnetic declination, 1982, 33°59' East decreasing 5.4' annually

Elevations in metres above mean sea level
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OGILVIE MOUNTAINS

AGLE PLAIN

O area and steep slopes.

BOUNDARIES

Between physiographic systems. . . ... ...
Between major physiographic subdivisions. . . .

Delineating minor physiographic subdivisions. .

i+l

VALLEY or BASIN (DEPRESSION) - Low-lying land bordered
by higher ground; flat, smooth, or gently undulating
terrain with few surface irregularities.

PLATEAU - Land standing well above valleys but below
// Z elevation of nearby mountains; flat, smooth, gently
/ Z sloping to moderately hilly terrain; in places dissected by

valleys, but major part of surface is near summit level.

HILLS - Prominences that rise above surrounding terrain;
relief less than 350 m; rounded summits.

+ + + +| MOUNTAINS - Prominences that rise above surrounding
¢+ b terrain; relief more than 350 m; have restrictive summit
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from the Geological Survey of Canada:

601 Booth Street, Ottawa, Ontario K1A 0E8
3303-33rd Street, N.W., Calgary, Alberta T2L 2A7
100 West Pender Street, Vancouver, B.C. V6B 1R8
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The Central Ogilvie Ranges', in the southeastern part of the map area, reach
1570 m elevation at Mount Cronkhite; the peaks become lower towards the
northwest, reaching 1070 m to 1280 m in the last series of ridges. The mountaiins
have rounded crests and steep flanks which descend to narrow valleys. The
drainage is in a trellis pattern with streams flowing away from the centre of the
range to the surrounding rivers. The mountains are formed of highly deformied
Cambrian to Carboniferous shales, limestones, and dolostones, and Permian lime-
stones, sandstones, and conglomerates,

The Northern Ogilvie Ranges', in the southwest, are separated from the
Central Ogilvie Ranges by Ogilvie River and are bounded on the north by Porcupine
Plateau. As this is the eastern extremity of the range, they only rise to 875 m.
Narrow steep-sided valleys are arranged in a trellis pattern; the ridge crests aire
broad and rounded. The underlying bedrock is composed of highly deformeed
Devonian to Carboniferous shales, limestones, and dolomites.

Plu'cupine Plateau comprises Embankment Hills, Eagle Plain, and Pesel
valley.

The Embankment Hills rise to 1070 m elevation, with most of the ridge cresits
being only slightly lower. The long, curving ridges have flat to rounded crests wi'th
steep flinks. The streams are arranged in a trellis pattern in broad valleys amd
flow northward into Whitestone River, except along the slope beside Peel valley;
this first ridge marks the drainage divide between the Mackenzie-Peel (Arctic
QOcean) and Yukon (Bering Sea) drainage basins. The area is underlain by gently
folded Upper Cretaceous sandstones, siltstones, and shales.?

The broad, flat-floored (500 m elevation) Peel valley lies between the
Embankment Hills-Eagle Plain and the Ogilvie Mountains. Ogilvie River flows
eastward along the northern edge of the valley floor; parallel tributaries join it
from the south. The Ogilvie joins Blackstone River to become Peel River in the
eastern part of the map area. Peel valley is underlain by Lower Cretaceows
argillites and by Permian limestones and sandstones.

The map area lies within the zone of widespread discontinuous permafrost,®"*
Permafrost is probably 100 to 200 m thick throughout the area,®’® with talilks
present beneath large rivers. Ground ice occurs as ice-wedge polygons in
moderately to poorly drained, fine grained sediments; small ice wedges and ice
lenses in peat; several metres of massive ice on parts of the bedrock surface and in
low-lying areas, particularly at the base of slopes; well bonded, nonvisible ice in
the top few metres of bedrock, although in places small veins and lenses may
occur.””* Most small lakes have a thermokarst origin.

Subaerial erosion and alluviation have been active since the area's tectonic
origin and have resulted in the accumulation of thick colluvial deposits on ridge
crests and slopes and alluvial aprons and fans in valley bottoms. Bedrock outcrops
are restricted to the most resistant lithologies and occur as scarps, tors, or
castellated outcrops on ridge crests, In places, groundwater dissolution has eroded
some of the limestone units, producing caves and collapse features.

The long period of subaerial erosion has resulted in the formation of a
pediment throughout the Yukon, ***® which in this area occurs along all the major
rivers and streams, but is best developed in Peel valley. The pediment is a flat to
gently sloping rock surface covered with more than 3 m of silty colluvium. The
colluvium appears to have been affected by thermokarst, as the surface of the
colluvial plain is pitted by inactive thermokarst depressions. The pediment is of
late Tertiary age as it is overlain by earlx Pleistocene till in Taiga Valley'' and
overlies Eocene(?) rocks in Tintina Trench'? (south of the map area).

In Peel valley, a high terrace stands well above the present Ogilvie River and
is slightly below but distinguishable from the pediment. Typically it is underlain by
10 to 15 m of locally derived gravels overlain by 5m of silt and | to 2 m of peat,
The surface shows a mottled pattern caused by thermokarst activity, strearm
dissection, and colluviation. At one location a section contained from top tio
bottom: surface peat; 4 m silt with many peaty layers; 0.5 m silt with a lens of
volcanic ash and ice layers; 1.5m organic silts containing four truncated ice
wedges; 8.5 m covered; gravel; rock. The truncated ice wedges are probably of
McConnell age; modern ice wedges were noted in a section that terminated in the
surface peat. The ash is equivalent to one of the Old Crow tephras; one of these
tephras has been radiocarbon dated at greater than 50 000 years old.!® The siltss
are interpreted as loess and reworked loess and the terrace itself, as being @
preglacial feature,
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The area was not glaciated during the Pleistocene; however, terraces were
formed along the main rivers in response to the effects of the glaciers that were
present in adjacent regions. In general Peel River was an outlet for meltwater
from the glaciers that formed in the headwaters of the Ogilvie and Blackstone
river systems,® and the formation of some terraces probably corresponds to the
Reid and McConnell glaciations.

At its maximum extent during the Illinoian or early Wisconsin, Laurentide ice
advanced to within 50 km of the eastern edge of the map area, damming Peel River
and diverting its flow into Eagle River via a spillway now occupied by Palmer,
Davis, and Moose lakes and Canyon Creek to the north of the map area. Similarly,
the drainage was diverted during the Wisconsin glaciation;'* two well developed
terraces along Ogilvie, Blackstone, and Peel rivers, the lower being more of a
terrace complex, reflect these changes in discharge. The higher terrace, presumed
to be of Illinoian or early Wisconsin age, occurs 5 to 10 m above river level and is
characterized by thick peat over thin gravel accumulation on the rock benches.
The lower terrace, presumed to be of late Wisconsin age, is composed mainly of
gravel and has little peat; it is 2 to 5 m above present river level and appears to
comprise several levels which in places merge together. At some stream junctions,
the lower terrace may merge into the higher terrace.

The history of the Whitestone drainage system is related to that of the Bell
and Old Crow basins and Porcupine River!" northwest of the map area. Tertiary or
early Pleistocene downwarping produced the Bell and Old Crow basins which then
drained to the east via McDougall Pass (north of the map area). Illinoian or early
Wisconsin Laurentide ice apparently dammed this outlet, creating a large glacial
lake which drained to the west. When Laurentide ice readvanced during the late
Wisconsin, the glacial lake was formed again; however, as the western outlet was
eroded below the level of McDougall Pass during the late part of this phase,
drainage of the basin remained westward after retreat of Laurentide ice.

Three terrace levels occur along tributaries to Whitestone River. The high
terrace is just below the pediment level and is presumed to be of preglacial origin.
It exhibits a mottled surface caused by thermokarst and mass wasting similar to
the high terrace in Peel valley. The two low-level terraces are covered by up to
2 m of peat overlying silt and organic silts. At one location the silts overlie 2 m of
sphagnum peat. The two lower terraces are correlated with glacial terraces to the
south, the upper being Illinoian or early Wisconsin (Reid?) in age and the lower
being late Wisconsin in age.

Presently active processes are alluviation and colluviation. Weathering, frost
shattering, and creep have produced thick accumulations of colluvium on ridge
crests and slopes; alluvial aprons and fans occur at the foot of slopes along creeks
and gullies in most valleys. Many terraces are overlain by I to 3 m of colluvial and
fine grained alluvial fan deposits. Organic material at the base of these deposits
has been dated at 6600 to 7490 years B.P. (GSC-3190, -2484).'* It appears that a
period of alluvial fan and colluvium formation commenced about this time,
probably because of climatic change. The pollen stratigraphy in adjacent areas
indicates a minor climatic change about this time,! #1718

The properties of the colluvium are dependent on those of the underlying
bedrock from which it is derived. Certain lithologies, mainly Carboniferous (Hart
River Formation) and Upper Cretaceous (Eagle Plain Formation) shales, have
produced colluvium that on thawing becomes very unstable as it has very little
shear strength. Terrain underlain by rocks of these lithologies may be identified by
abundant small landslides and slump scars which occur along creeks and gullies.'?

The main hazards to development are moderate soil creep and solifluction on
most steep slopes; active-layer detachment slides of shale bedrock; and thermo-
karst subsidence in low-lying areas, particularly on fine grained material.
Channelling of surface runoff by some land use operations has caused melting of
ice wedges and the development of deep gullies. Ogilvie River is actively eroding
its banks as the meanders migrate laterally; it is also prone to flooding during
spring thaw and after periods of heavy rainfall. Granular material may be obtained
from terrace deposits where present; in other areas crushed-rock is probably the
best source.

References

1. Thomas, R.D. and Rampton, V.N., 1982: Surficial geology and geomor-
phology, upper Blackstone River; Geological Survey of Canada,
Map 7-1982.

12, Thomas, R.D. and Rampton, V.N., 1982: Surficial geology and geomor-
phology, North Klondike River; Geological Survey of Canada, Map 6-1982,

13.  Matthews, J.V., Jr., 1980: Personal communication; Geological Survey of
Canada, Ottawa.

14, Hughes, O.L., 1969: Pleistocene stratigraphy, Porcupine and Old Crow
Rivers, Yukon Territory; in Report of Activities, Part A; Geological
Survey of Canada, Paper 69-1, Part A, p. 209-2]2.

15. Lowdon, J.A. and Blake, W., Jr., 1979: Geological Survey of Canada
radiocarbon dates XIX; Geological Survey of Canada, Paper 79-7.

16. Cwynar, L.C. and Richie, J.C., 1980: Arctic steppe-tundra: a Yukon
perspective; Science, v. 208, p. 1375-1377.

17.  Lichti-Federovich, S., 1973: Palynology of six sections of Late Quaternary
sediments from the Old Crow River, Yukon Territory; Canadian Journal of
Botany, v. 51, no. 3, p. 553-564.

18. Terasmae, J. and Hughes, O.L., 1966: Late Wisconsin chronology and history
of vegetation in the Ogilvie Mountains, Yukon Territory, Canada; The
Paleobotanist, v. 15, no. 1-2, p. 235-242.

19.  Richardson, N.W., and Sauer, E.K., 1975: Terrain evaluation of the Dempster
Highway across the Eagle Plain and along the Richardson Mountains,
Yukon Territory; Canadian Geotechnical Journal, v. 12, no. 3, p. 296-319.

Printed by the Surveys and Mapping Branch. Published 1982

sSw SE

M

SW

NW

SW

NW

SW

NW

M—-105

NATIONAL TOPOGRAPHIC SYSTEM REFERENCE AND INDEX
TO ADJOINING GEOLOGICAL SURVEY OF CANADA MAPS

LOWER OGILVIE RIVER

YUKON TERRITORY



