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basalt. The phenocrysts of fledspar are up to t inch in diameter,

or about 1/3 rd the area. The rock weathers to a dark inconspicuous

ridge. The upper part of this series consists of finer grained

porphyries that are more andesitic than basaltic, and which

possess parallel part ing near the contact with the coarse grained

porphyries. This rock is darker than that proceeding, and forms a

fair sized high ridge.

Approaching the top of the series, a layer of basalt breccia

about 1400 feet thick is found. The rock changes from an andesitic

porphyry to a more basic non-porp~yritic rock, this layer having

about 30 feet of basal breccia at the proceeding contact.
The top of the LiVingston group consists of pinkish to brolvnish

andesite pOrlJhyry of unknown thickness. This layer forms an outstand-
ing ridge in this region.

GEOLOGY OF .AREA :MAPPED--------------
The fom.ations mapped in the area north of i'lliitehall

(see fig. 4) include the Belt, :B'lathead,Wolsey, Meagher, Park,

Pilgrim, Dry Creek, Jefferson, Three Forks, and Livingston.
The only formation mapped which has not previously been

described is the Belt Formation of the Pre-Cambrian period.
This series varies in 'thLckne se fram 2000 to 6000 feet. *

The lower part of the formation consists of an alternation of
coarse sandstones and con lomerates of arkosic character. They are

of somber hue, dark green and steel gray colors predominating. In

;he central part of the series argillites and siliceous limestones

are frequently found, and in tbe upper part sandstones again seem

to predominate. The formation as far as examined, is non-fomsiliferous.*

* A.G.Peel, 'I'hr-ee.l!'orks.l!'olio;Folio No. 24, U.J.G.3.
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In the area north of Whitehall, the upper part of the Belt seems

to consist of thin bedded shales exclusively, the shales being of

lighter colors than Peel found in his survey.

The Quaternary alluvium in this area consists mostly of

Bozeman Lake Bed deposits. ~hese deposits grade from a disintegrated

clayey or sandy shale to gravel. .A:3 seen from the map, figure 4,

the fO~illationsgradually slope downward and disappear under the

alluvium.

Included in the area mapped is a large hogback over 300 feet

high. It is separated into three parts by gullies, as indicated
on the map, figure 4. This hogback made it possible to map in the

contacts as completely as shown , In the rear of the hogback ( to

the northeast) is a wide valley 17hich slopes up to the mountains

about one mile distant.

FAULTS AND SPECLLlL CHARACTE..."RISTICS----- --- --- --- -- - ---

Several faults were encountered, two being very large. As

seem from the map, one major fault in the southeast portion of

the area throws the Flathead q_uartzite against the Meagher

limestone, the northern part of the fault disappearing in the
Park shales. lhe fault probably occurred as shoVJllin the

diagram, the direction

of the slip being unknown,

The other large fault

lies at the extreme

northern end of the map.

Thin fault t.hrows the

Livingston formation

against the Devonian

wols~)'

Flqfhtuu.i

Jefferson and 'l'hree.l!'orksformations. This fault can be traced
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for some distance and seems to have had great displacement. A
smaller fault south of the one just mentioned is very interesting,

as a beautiful example of a fault. It is easily seen from the
striations and flutings that the movement was directly down the dip

of the surface. A typical example of a trslickenside" has been
rormed , also a low fault scarp. The limestone has been har-dened

until it cannot be scratched with a IDlife near the fault zone.

Considerable fault B0lige is also present.

Three dfkes were mapped, the dyke rock of all being of a

syenitic naturee The limestone around these dxkes is altered until

it is practically unrecognizable. Iaost of the limestone is colored

a brick red, or yellonish red•• In one sample,taken near the
large dike, wollastonite was believed to be present. 80me of the

samp.Les taken were noted to have a breccia-like texture, the cause
of this peculiar texture being unknown. Anot hex sample taken

meal.'a prospect pit resembled a lump of black slag. It is very

heavy and has a vitreous luster, and seems to have much iron in its

composition.

ECON01ilIC GEOLOGY

Considerable prospecting has been done over the southern

part of this area, and one mine operated, traces of copper being

found on the dump. The impure limestone around the dykes is,

as was said before, reatly altered, making some of it almost
unrecognizable. It is possible that contact metamorphic minerals

may be forilled,although it is not probable that ore deposits of

any value voul.dbe formed.
Along the large north fault little prospecting has been

done. ere too , the limestone is also greatly altered, and the area
highly mineralized. 'l'hisshould warantee careful prospecting,
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especially for contact metamorphic or pneumatolytic minerals.

SU1V1MARY

Due to the fact that such a small ammount of work was done

it is difficult to come to any definite conclusions about the area

mapped. However, three things definitely have been acconplished.
1. Information obtained on an area for which no information

was available proir to this report.

2. The work done will serve as a foundat ion for a more
through examination of the Bull 1iIountainRange, particularly

of the structural and petrographical characteristics of the
region.

3. Experience gained by the party as to the proceedure

followed in doing work of this type will proove very valuable
to the undergraduate engineer.


