




gradually withdrew to the east. The basal sandstone of
the Lance forwation was deposited in the shallow near-
shore area, and farther out the sands were lnixed with silt
and clay. Sedimentation was continllous, but at an uneven
rate. Renick (Ref. 8, p. 32) states that the Lance was
deposited in broad epicontinental bodies of fresh water,
while Rogers and Lee (Ref. 3, p. 55) feel that the east-
ern Montana region was a low-lying plain, bordering on
the sea. Conditions differed widely from place to place;
while some deposits were being laid down on flood plains,
others were laid down in deltas, fresh water lakes, or
in swamps. Deposits of the Lower part of the Lance forma-
tion are characterized by fossil rewains of large dino-
,",aurs,which probably thrived in a semi-tropical or
swawpy environment.

During deposition of the Tullock member, the supply
of material ceased periodically, and accumulated vegetal
matter in swamps formed coal. The alternation of coal,
shale, and sandstone is characteristic of the Tullock in
most of eastern Montana. According to Rogers and Lee
(Ref. 3, p. 55), the whole surface was slowly but con-
stantly sinking, and at the same time built uy by sedi-
ments as fast as it sunk. The balance between supVly of
material from the western mount.aans, and the rate of at
which it w~s being deposited must have been rather close.

The differences in lithology of the Lebo shale iaember
i~ attributed to the wingllng with the ~ediments of
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volcanic tuffs from the west. After deposition of this
member, the sands became coarser and took on a yellow
look, possibly due to more oxidizing conditions and the
yresence of ferris iron. Alternating periods of deposi-
tion and equilibrium prevailed resulting in extensive
and long lasting swamps in which accumulated the.vegetal
material which we now see as coal.

S LTM.ttJiAHY

The important facts and deductions derived from the
study of the Lance and Fort Union sandstones are as follows:

1. The light minerals (sp.gr. less than 2.90) include
quartz, calcite, orthoclase, plagioclase, and the clay-
forming minerals.

2. The heavy minerals (sy.gr. greater than 2.90)
include apatite, biotite, garnet, muscovite, magnetite,
ilmenite, leucoxene, rutile, spinel, staurolite" titanite,
tourmaline, zircon, and limonite.

3. Lance sands are better sorted than the sands of
the Fort Union group, and are sligntly finer in grain size.

4. AlillOt all of the grains are angular or sub-
angular.

5. The rising Rocky lvlountainsto the west are con-
sidered to be the source of most of the sediments.

6. The sands were deposited on the fringes of a
retreating ea, in deltas, on flood-plain, and in lakes
and swamps.
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