


to which weat.her-Ing and erosion proceeds. Hence jointing
exerts a profound influence on the existing physiographic
pattern. Because the persistent joint set, which strikes
nearly north and south, is more commonly closely spaced,
it is possible that the major valleys that extend in this
direction also have been influenced by this structure.

For example, let us assume that erosion begins along
paths of less resistence, provided here by this north-
south striking joint pattern. As erosion develops, these
more susceptible paths become the channels for streams,
and the capture of drainage of tributary streams which are
disecting other similar susceptible paths, such as a hydro-
thermally altered area, or a local occurence of closely
Spaced f'ractures of another joint set. Such streams would
then become incised deeply into the terrane, removing the
products of weathering, and expo afng f'resh surfaces of the
more massively blocked areas to renewed attack.

Eventually the surface becomes generally rounded, and
the tributary streams of adjacent valleys succeed in cutting
through the minor divides; and one stream capturing the
drainage of the other becomes a main drainage system of the
area. This ideal example is complicated by regional up-
lifting, such as local faulting and tilting, which inter-
ruPted the cycle at various stages of completion, forced
the rivers to abandon some old channels or reversed the
drainage of others, thus causing them to form new avenues
of escape.
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SUMlIfJA,Ry Am2 CONCLUSIONS

Because the batholith is a more or less homogenous
body of quartz monzonite, the surface features we see to-
day are the result of structures of the batholith, such as
jOinting, sheeting, and fissuring, which provided zones
favorable for the attack of weathering and erosion.

Three cycles of erosion have altered the original sur-
face of the region near Butte. The ridge level represents
the old peneplained surface of the earliest level. The
intermediate level, conspicuously represented by spurs,
benches protruding midway :from the mountain slopes, and up-
land valleys, 11as been complicated in the Butte area by
earth movements. Recent surfaces have been formed by small
creeks in the Butte area, some of which now flow in a re-
versed direction; the Elk Park and Little Pipestone Canyon
drainage is eastward" and the Butte valley drainage is
westward.

The erratic nature of the joint pattern, and the ex-
tent to which weathering effects rocks along joint planes,
have combined to cause characteristic features on the sur-
face. fuere huge blocks are formed, relatively little dis-
integration is effected, but where blocks are small, no out-
crop remains. Mechanical forces attack the individual
blocks, rounding' and reducing the outcrop until the sur-
ace is smooth, wf.t.nonly scattered boulders lying on the

slope or cropping out insignificantly. The mantle of dis-
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integrated granite absorbs water readily. Hydration within
these boulders causes further break-down, and beneath the
mantle the rock is rotting in place.

Jointing exerted a basic influence upon th,epresent
physiographic pattern. Persistent closely spaced frac-
tures of the north-south joint set provided vulnerable
channels for debouching streams, forrning a series of val-
leys and ridges that extend for the most part in a north
to south direction.
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