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GKOLOfJV AXD OnK-DKPOSITS OK I{()88LANI>.

In the r.'Kloiis atlJuliiliiK tliat iiiuler iiartieiilni- <'oiisi,1,.rati..n an tn-.wioii surfaoc of Koceiie
ase has lieeii .k.^crllMMl l,,v various writers. Dawsm,* isl.l,.r..(l the iiiierlor plalfniix of Uritlsh
• •oliinil.iM an ricvalcd prn.'plaln of Kocfnc aw. I.inclur.'ni (hs,Tll,..s flie Salmon Itivrr dlstrkt
as an area vvor «n to a centle topoKra|ili.v ;>n.l tl elovateil. CalklnsJ (l,.s.rll«s the Calilnet
and I'lireell ranges of western M.mtanu as appearing like a •maturely dlsseete.l plateau."
.SiiiHhS recognizes a peneplain in the Caseaoes which he l„.|ieves is nioeeiie, .'ind he is of the
opinion that in that district there tiever has heen a earlier om.. Willis recognizes a peneplain
over the (ialt.m ran«.., and Impleh.v ,l,.scril.es ,„„. li, Idaho, which he ref.Ts to the Kocene
From thes.- views it seems that an Kocene pepeplain was devel 1 m the iiilerl.)r which was not
developed, or was completol.v destroyed l>y a rilocene peneplain. In the Cascades.

If any peneplain of Kwene awe was ever develop.>d over the Hossland mountain.s no remnants
of It are to he found. The Cretaceous and prohahly the early Kocene represent a period of
erosion which was ended l.y the deposition of riv..r-;;raveft. Tlu.se are l)elieved to he Kocene-
OllRooene in age. Th.-y may reiiresent the deposit of rejuvenated streams carrvlns; down great
loads of material from a newly uplifted land surface that had sulTenMl deep sul.-aeriai decay
and had lieen ai>proximalely hase-leveiled. Such a .s.^iuence of events seems ,|ulte i)ossihle. but,
so far as ohserved. no idiyslographlc jiroofs of it remain.

The early Tertiary sediments are intruded ami tilted l.y granite rocks which now underlie
most of the conglomerate reimnmts. The tilted h«Is are hevelled l.y the upland surface, a
large part of which consists, however, of the granite of tlie.se Tertiary hathoUths. The coarsely
crystalline character of the igne«.ns rocks shows that a conslderal.le depth of overl.urden has
heen removed since their consolidation. It is evident, therefore, that the age of the upland
cannot l.e earlier than I'lioc<>iie.

This long period of l.ase-levelling was closed hy uplift and the rejuvenated streams began
to incise narrow steep-sided gorges in the old surface. It seems as if the m.lift was j.rogresslve
with temporary base-levels which allow.Hl the streams to broaden out their v.illevs. Further
uplift left the former valley-bottoms as ro<.k benches. The gorges were cut to a considerable
depth, but before nmch dissection of tlie interstream areas occurred, climatic changes brought
on glacial conditions. The beginning ,.f this ])eriod was, no d.mbt, marked by vallev glaciers
which finally bwame large enough to unite Into a continental glacier covering all but the highest
mountains. The close of the i)erlod was again marked by valley glaciers.

The efTect of the continental glacier was to round and .smooth tlie surface The valley
glaciers, on the other hand, deei)ened the gorges already cut, leaving an evidence of their activit.v
in hanging valleys. .McCambridge creek, a tributary of Trail creek which Joins it half-way from
Rossland to Trail, hus a decidedly hanging relation to the main stream.

At the close of the glacial period large sni.i.lies of debris were enu.tied Into the rivers from
the valley glaciers still existing about their headwaters, and, as a result, their beds were
aggraded. The O.lumbla was filled to a depth of probably 4(K) feet with stratified gravels
With the dlsappmirance of the glaciers, the supply of debris diminished and the river began
to cut Into this deposit, and, a.s it swung from side to side, terraces at different levels were
produced. This process is still active in i.arts of the Columbia's c<.ur.se. The terraces of Trail
creek are cut in fine white silt, with a thin surface layer of pebbles on ..aeh terrace. These
terraces are found almost to the altitude of Hossland. The formation of dejiosits in the
Columbia would normally i.roduce a ponding of water In its tributary, but; as the terraces
occur almost 2.im feet above the Columbia, this explanation is insufflcient. It is possible that
a tongue of ice occuiiletl tlie main valley after Trail Creek valley was fnH>. and in the lake thus
formed the white silts were laid down. The withdrawal of the barrier was followed by the
production of terraces in the usual wiiy.

.\ peculiarity In the drainage relation of Trail creek and Little Sheep creek may be related
to the same phenomenon. The headwaters of these two streams are fairly cbm- together and
for a little distance they flow In nearly parallel valleys. At the town of Itossland the divide ts
notclied by a low and fairly wide gap. If we assume that the pondwl lake In Trail Creek valley
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