


UNITED STATES DEPARTMENT OF THE INTERIOR
Douglas McKay, Secretary

GEOLOGICAL SURVEY
W. E. Wrather, Director

GEOLOGICAL SURVEY CIRCULAR 326

STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN MONTANA
1951

By J. A. Peterson, R. F. Gosman, and R. W. Swanson

Prepared as part of the program of
the Department of the Interior for
development of the Missouri River
Basin and of work done on behalf of
the U. 8. Atomic Energy Commission.
The report is published with the per
mission of the Commission.

‘Washington, D. C., 1954

.

Free on application to the Geological Survey, Washington 25, D. C.




STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN MONTANA
1951

By J. A. Peterson, R. F. Gosman, and R. W. Swanson

CONTENTS

Lot no. Page Lot no. Page

Introduction ......... .ot 1 Tables of stratigraphic

Acknowledgments ....oivveeienenns 1 sections—Continued
Stratigraphy of the Phosphoria Sappington Canyon .....c.cc0u. 1357 12
formation in Montana ........... 1 South Boulder Creek .......... 1365 14
Stratigraphic sectionS............. 4 ILa Marche Gulch.....coouunne 1366 16
References.....c.ovevenvennses . 4 Canyon Creekno. 3 .....ecnuns 1359 18
Tables of stratigraphic North Big Hole Canyonl......... 1358 20
sections South Big Hole Canyon ......... 1354 23
North Boulder Creek........ 1364 5 South Big Hole Canyonno. 2 .... 1354 24
Three Forks .......c.evvvnn. 1356 7 Indian Creek...... eeeereieaaas 1362 25
LOGaMe ¢ vt eeanenennnnnenenns 1367 9 Cinnabar Mountain ............ 1363 26
Jefferson Canyon ........... 1355 10 Landon Ridge «vevevenonoonenns 1361 27
ILLUSTRATTONS

Page
Figure 1. Outcrops of the Phosphoria formation in Montana and localities sampled .......coovvivineeennnnn 2
2. Generalized sections of Phosphoria formation at Sheep Creek, Montana [1ot. no. 1234]........... 3
INTRODUCTION of J. C. Rabbitt, by chemists H. Alberty, T. Farley,

The U. S. Geological Survey has recently
measured and sampled the Phosphoria formation
at many localities in Montana and other western
states. These data will not be fully synthesized
and analyzed for several years, but segments of
the data, accompanied by little or no interpre-
tation, are published as preliminary reports as
they are assembled. This report, which contains
abstracts of the sections .measured in south-
western Montana (fig. 1) during 1951, is the
fifth Montana report of this series. The field
and laboratory procedures adopted in these inves-
tigations are described fully in a previous report
(McKelvey and others, 1953).

Many people have taken part in this inves-
tigation. The laboratory preparation of samples
for chemical analysis was done in Denver, Colo.,
under the direction of W. P. Huleatt. The
P205 and acid-insoluble analyses were made for
the Survey by the U. 8. Bureau of Mines at
-the Northwest Electrodevelopment Laboratory,
Albany, Oreq., under the direction of 8. M. Shelton,
and M. L. Wright. The Alzoa, Fe,0,, and
loss-on-ignition analyses were made in the
Trace Elements Section laboratory of the Survey
in Washington, D. C., under the supervision

C. Hoy, and M. Landers.

The data were compiled by K. S. Bergman, and
Anita Wise orgartized most of the tabular data.
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STRATIGRAPHY OF THE PHOSPHORIA FORMATION
IN MONTANA

In southwestern Montana the Phosphoria formation
has been divided into five members: two phosphatic
shale members, B and D,and three hard members,
A/ C, and E (fig. 2). The lower two hard members,
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. Figure 1. —Outcrops of the Phosphoria formation in Montana and localities sampled.
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Figure 2. —Generalized sections of the Phosphoria formation at Sheep Creek, Montana (lot no. 1234).
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A and C, are dominated by limestone and the top, or
E member, by chert and sandstone or quartzite. Most
of the members can be identified over a large part of
the area of outcrop, though member correlation toward
the east and northeast is much more difficult. The
formation ranges in thickness from less than 100 to
more than 800 feet.

The A member is best developed toward the west
and the southwest and consists of limestone or of dolo-
mite, sandstone, mudstone, and chert. It has a max-
imum thickness of nearly 350 feet, overlies the Quad-
rant formation of Pennsylvanian age, and is probably
equivalent to the upper member of the Wells formation
of southeastern Idaho and adjacent Wyoming and Utah
(McKelvey, 1949).

Near the southwest corner of the state the lower
phosphatic shale [_B member] is about 50 feet thick,
but thins markedly to the north and east, where in
some areas it cannot be recognized. In the
Centennial Mountains it contains a rich bed of minable
phosphate.

The C member consists of as much as to 200 feet
of limestone, chert, and sandstone. The upper phos-
phatic shale [D member] is similar to and much more
uniform and widespread than the B member, though
minable phosphate is present only toward the north
end of the area where the full thickness of the phosphatic
zone may consist of a single 3- to 5-foot bed of high-
grade phosphate rock.

The E member is the most widespread and uni-
form, averaging about 100 feet in thickness and con-
sisting chiefly of siliceous rocks—siltstone, chert,
and quartzitic sandstone. In the greater part of the
area it is overlain by the Dinwoody formation of
Triassic age and toward the north and northeast by
the Ellis group of Jurassic age.

STRATIGRAPHIC SECTIONS -

Abstracts of stratigraphic sections measured
at fourteen localities and analytical data are presented
on the following pages. Their locations as well as the
locations of other sections previously reported
{Swanson and others, 1953a and b, Klepper and others,
1953, Cressman and others, 1953) and sections to be
reported later are shown on figure 1.
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