
CH4PTER IL-PHYSICAL FEATURES .4XD GLACIATION 

PHYSIOGRAPHY 

The map-area is in a region transitional between the Interior Plateau to the west 
and the Cariboo Mountains to the east. The Interior Plateau is here a rolling upland 
surface at an altitude of approximately 6,000 feet and with a regional dip of about 75 feet 
per mile to the southwest. This surface bevels all pre-Tertiary formations. In the map- 
area the undulations of the upland surface are related to lithology, the highest areas being 
underlain by quart&e, conglomerate, chert, or diabase, and most of the lower hills by 
phyllites or limestone. The surface is modcratcly well dissected, with a local relief of 
about 2,000 feet. The Cariboo Mountains proper seem to represent the complete and 
deep dissection of this surface to a stage at which local relief is as great as 6,000 feet. 
The limits of the Cariboo Mountains have not been clearly drawn, but in the vicinity of 
the map-arca the boundary should be placed along the trench occupied by Bowron River, 
Spectacle Lakes, and Matthew River. Plates III (A) and (B): which are taken looking 
east and west respectively on the same Right line, show the strong contrast in topography. 
Actually, the dissection. relief, and maximum elevations all increase from the Interior 
Plateau near Quesnel (Dragon Mountain) to the Cariboo Mountains. This may be 
evidence of a relative upwarping of the surface in the east. 

DRAWAGE 

The map-area is drained by tributaries of four master streams-the Quesnel and 
Cottonwood Rivers, which empty into the Fraser River near Quesnel, and the Willow 
and Bowron Rivers. which empty about 100 miles farther north at the big bend of the 
Fraser River (see Fig. 1). The main streams within the area are Cunningham Creek 
of the Qucsncl River system. Antler Creek of the Bowron River system, and the Willow 
River. 

The stream pattern is markedly influenced by the northwesterly trend of then forma- 
tions and by the north to northeasterly trend of major faults and joints. The large streams 
follow these directions and have cut the upland area into isolated blocks, on some of 
which the minor streams have a radial pattern that seems little influenced by structural 
control, as on Island Mountain. 

Valley slopes are mostly gentle and uniform but are interrupted on Summit, Little 
Valley. Pleasant Valley, lower Antler Creeks. and possibly in China Pass by benches at 
approximately 4,400 feet elevation. These benches are graded in the present direction 
of flow of Antler Creek, and may represent an ancestral stream which probably passed 
to the southeast of both Blare Mountain and the next hill to the cast, and then to the 
present Spectacle Lakes valley (see Plate III (B)), 

Many tributaries are graded to a level above the present major streams. Small 
creeks such 3s Beggs. Coulter, Stevens, California, Mink, and Lowhee have normal longi- 
tudinal profiles except near their mouths, where they cascade through small steep canyons 
to meet the larger streams (see Frontispiece). Some disparities of grade may possibly be 
the result of over-dcepenin_g of the major stream by valley glaciers, but this is not the 
general explanation because most valleys have a V-shape and interlocking spurs. 

The present drainage is incised well below the 4,300-foot benches and the pre- 
Pleistocene grades. Many streams have small rock-cut canyons which antedate the end 
of glaciation because they are partly filled with till, which commonly overlies cemented 
gravels of possibly Tertiary age. Drift and alluvium fill the larger valleys to just below 
the 4,000-foot contour, except where they have been re-excavated; for example, lower 
Antler Creek, lower Cunningham Creek, and Summit Creek. 

The rejuvenation that caused the canyons probably brought about several stream 
captures. Drilling on Sawmill Flat showed that, although Sawflat Creek now has a 
gradient of 0.75 per cent to the north, bedrock has a gradient of 1.6 per cent to the 
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south (Minis/m of Mines, B.C., Ann. Rept., 1948, p. 176), and, therefore, the southerly 
flowing part of Antler Creek originally b&nged to the Swift River. The northerly 
flowing part of Cunningham Creek probably at one time drained by way of Cunningham 
Pass into Antler Creek. There is a definite knick point in the longitudinal profile of 
Cunningham Creek at Cunningham Pass, below which the gradient is 2.5 per cent to 
within 1 mile of the Cariboo River, and above which the gradient is considerably less 
for over 2 miles. Furthermore, Cunningham Pass Creek is a misfit for the size of the 
valley. Therefore, it seems likely that although Antler Creek gained the upper part 
of the Swift River, it lost what is now the upper part of Cunningham Creek. Both these 
cases of piracy could be pre-Pleistocene. Changes directly related to glaciation are 
described below. 

GLACIATION 

The glacial history of the region is not well known beyond the fact that a mountain 
ice-sheet covered the entire area at least once, and, although the ice must have been 
almost static, some movement occurred to the southwest. Larger movements undoubtedly 
occurred beyond the map-area in deep valleys such as those of the Cariboo River and 
Quesnel Lake, down which the ice appears to have moved to the southwest and then 
swung round to the northwest along the Quesnel River and out into the “lowlands.” 
The glacial history ended, as it may have begun, with a stage of valley glaciers. 

Glaciation has modified the topography of the area only slightly. Although weath- 
ered material has been completely removed by ice from both uplands and valleys, there 
has been little sculpturing of topography, except for the formation of small cirques on 
the higher hills and slight faceting of some spurs. Small cirques have been fretted out 
of the northeastern side of the rounded hills. They thus seem to have resulted chiefly 
from the late valley glaciation. Some of them still contain small amounts of n&+ at the 
end of summer. Bald Mountain and Mounts Agnes, Burdett, Guyet, and Murray have 
the most pronounced cirques. A slight appearance of U-shape in some of the larger 
valleys is commonly the result of fill and not of scour. The presence of glacial groovings 
and polish in V-shaped valleys such as those of Cunningham Creek and Williams Creek 
above Barkerville indicates that they were occupied by moving ice but little modified by it. 
Therefore, as there has been only minor deepening or widening of the main valleys, it is 
probable that the area was not one in which major ice movement occurred. 

The direction of ice flow probably varied at different times in glacial history, because 
movement must have been channelled by main valleys during the early and late stages of 
the ice-sheet and during the periods of valley glaciation. Just as river systems radiate 
from the map-area now, ice flow probably radiated from it at these stages. However, 
during the maximum stage of ice-sheet development, ice moved bodily aaoss the area 
to the southwest. 

On Williams Creek, near Walker Gulch, groovings indicate a southwesterly ice 
movement up Williams Creek, but some chatter marks and striations cutting across the 
main groovings at a small angle indicate a northeasterly movement down the valley that 
was probably that of a valley glacier. Some m&s moutorde~ in Cunningham Pass 
indicate southerly Rowing ice. No striations were found above an elevation of 5,000 
feet, but a few erratic boulders occur near the top (6,500 feet) of Mount Murray and 
Mount Greenberry. These boulders are formed of greenish-white quart&e that is unlike 
any exposed in the map-area but resembles those of the Kaza group, which is exposed 
in the Cariboo Mountains to the northeast. On Williams Creek near Walker Gulch 
several IO-foot-diameter erratic boulders resemble the cobble conglomerate of the Guyet 
formation. These boulders could have come from either north or east, but, because of 
the striations on adjacent bedrock, they probably indicate a southerly movement of ice. 
One other indication of the direction of ice flow is a southerly trending esker near 
Pleasant Valley. 
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Glacial drift mantles the lower slopes and, together with stratified sands and silts, 
fills the valleys to about the 4,000.foot contour. The uplands are covered by little or 
no drift. In the main valleys a maximum depth of 287 feet of fill was determined by 
drilling at the confluence of Nelson and Slough Creeks just west of the map-area. The 
deepest bore-hole showed, from bedrock up, 22 feet of gravel, 30 feet of till, 150 feet of 
silts and sands, 15 feet of gravel, 70 feet of till. Other main valleys have similar, if 
smaller, thicknesses of fill. Small terminal moraines on top of the valley fill, such as 
those at the mouth of Jack of Clubs Creek, on Slough Creek, and elsewhere, also indicate 
a final valley glacier stage. Most creeks flowing into the main valleys expose relatively 
thick sections of glacial and Euvioglacial sediments. In a typical section exposed by 
hydraulic miniig on lower Grouse Creek, 20 feet of sands and 30 feet of pebble and 
cobble gravels are overlain by 12 to 20 feet of till. The depth of drift between the sub- 
sidiary creeks is a fraction of the foregoing section but may be comparable to the thickness 
of till. 

Glaciation has caused some changes in the drainage of the area, of which the most 
notable example is that of the Willow River. The valleys of the Willow River and of 
Jack of Clubs Lake and Slough Creek are comparable in size, and it seems probable that 
the Willow River has flowed in both channels. The gradient of bedrock indicates that 
the immediately pre-Pleistocene flow was westward through the valley of Jack of Clubs 
and Slough Creek. The depth to bedrock increases uniformly from about 100 feet at 
the meadows near Wells to 287 feet at the junction of Nelsons (Nelson) and Slough 
Creeks, whereas the maximum depth at the mouth of Red Gulch is only 68 feet (Minister 
of Mines, B.C., Ann. Rept., 1951, p. 203). Alluvium and drift lill both valleys to 
essentially the same level, so the change to the present drainage route probably resulted 
from morainal 01 ice damming. 

Drainage was undoubtedly much disrupted at the times of encroachment and disso- 
lution of the ice-sheet. The confused stream pattern along the lower southwest slopes 
of Mount Murray and Mount Greenberry, drained by Alex Allan, Jubilee, and Yellow- 
hawk Creeks, may have resulted from incision by melt-water streams which flowed 
laterally along a changing body of ice. Lateral drainage is also indicated by two small 
deep gullies on the lower southeast slopes of Bald Mountain. Melt-water probably flowed 
from a valley glacier in Racetrack Flat, north across the divide, and down Grouse Creek. 

No good evidence is known of two separate periods of glaciation in the region. The 
common occurrence of sand and gravel between two till sheets may only indicate a minor 
retreat and readvance of ice. 

Johnston and Uglow ( 1926, p. 30) found a few fossil teeth of Ekphm primigmius 
Blumenbach that indicate the stratified deposits in the valleys of the area are of Pleistw 
cene age. Parts of a prehistoric elephant tusk were found by Mr. Dannhauer, of Barker- 
ville, on the tailings of the Kumhila dredge on Williams Creek in 1954, but they were 
in a condition that made specific identification impossible. 
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