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nation of orogenic activity. Some intense folding and 
thrusting post-dates those events just mentioned but is 
reasonably certain that Laramide compressional defor
mation had ceased before middle Eocene time in western 
Montana. 
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GEOLOGICAL HISTORY OF CENTRAL AND SOUTH-
CENTRAL MONTANA 

Central Montana has had a complex structural and 
sedimentary history, especially the area of today's 
Central Montana uplift. 

Precambrian and Cambrian subsidence allowed depo
sition of ISOO-f feet of elastics in an east-west trending 
trough roughly coincident with the present-day uplift. 

Pre-Devonian uplift and erosion followed stable dep-
ositional conditions during Ordovician time. Ordovi-
cian has been eroded from the western one-half of the 
study area. Silurian is absent from the entire study area. 

Central Montana uplift area remained high during 
Lower, Middle and part of Upper Devonian time. Upper 
Devonian rocks lap onto the uplift and uppermost De
vonian finally covered the area. Pre-Mississippian up
lift removed these carbonates and shales completely 
from a large area of the uplift. 

Mississippian system is comprised of the carbonate 
evaporite Madison Group and clastic Big Snowy Group. 
Stable conditions prevailed through most of Madison 
deposition, but central Montana began to subside in 
Late Madison time. The Big Snowy Group was re
stricted by continued subsidence which downwarped 
central Montana into a synclinorium. 

Early Pennsylvanian streams draining eastern Mon
tana cut valleys in the Central Montana trough. These 
valleys were filled as the streams attained old age 
primarily with Big Snowy Group derived sands and 
shales. This stream-channel deposit, the Lower Tyler 
Formation, contains the major reservoirs of central 
Montana, Middle and Late Pennsylvanian sediments 
covered central Montana, but all of the Late Pennsyl
vanian was eroded pre-Jurassic time. Pre-Jurassic fold
ing accentuated Mississippian structure. 

Jurassic saw uplift in the Belt Mountain area to the 
west. Jurassic laps onto this high and thickens eastward 
as well as in the trough area. 

Lower Cretaceous deposition was controlled by uplift 
to the south and thickens from south to north. 

The Laramide revolution upwarped the old trough 
into the Central Montana uplift and also generally 
folded the old synclines into anticlines as at the Sumatra 
trend. Isostatic adjustment at basement fault blocks 
was the force behind the down up down up movements 
of central Montana. 
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TECTONIC DEVELOPMENT OE IDAHO-WYOMING THEUST 
BELT 

Three stages are evident in the tectonic development 
of southeastern Idaho and western Wyoming. First, the 
changing patterns of tectonic elements during deposi
tion; second, development of northward-trending folds 
and thrust faults; and third, development of block faults 
that produced horst ranges and graben valleys. 

During Paleozoic time about 50,000 feet of marine 
sediments, mostly hmestone and dolomite, were de
posited in a miogeosyncline and about 6,000 feet of 
mixed marine sediments were deposited on the shelf to 
the east. Detritus came from both east and west recur
rently from Cambrian time on. Starting in Mississip

pian time, the belt between shelf and miogeosyncline, 
where thicknesses increase markedly, shifted progres
sively eastward. 

During Mesozoic time about 35,000 feet of marine and 
continental sediments were deposited in the western 
part of the region and about 15,000 in the eastern, ter
restrial deposits becoming increasingly dominant. West
ern positive areas became the chief source of detritus. 
The belt of maximum thickening and the site of maxi
mum deposition shifted progressively eastward; maxi
mum thicknesses of succeeding geologic systems are 
not superposed. In Late Triassic a belt to the west rose 
and the miogeosyncline started to break up. As Meso
zoic time progressed the western high spread eastward, 
until by the end of the Jurassic the miogeosyncline gave 
way to intracratonic geosynclinal basins that received 
thick deposits, particularl)' in Cretaceous time. Ceno-
zoic sedimentary rocks are products of orogeny in the 
region. 

The second stage which overlapped the first, pro
duced folds overturned to the east and thrust faults 
dipping gently west in a zone, convex to the east, 200 
miles long and 60 miles wide. Stratigraphic throw on 
many larger faults is about 20,000 feet; horizontal dis
placement is at least 10 to 15 miles. Lack of meta-
morphism and mylonite along the faults is striking. 
From west to east, the thrust faults cut progressively 
younger beds, have progressively younger rocks in their 
upper plates, and are estimated to be successively 
younger. Thrusting started in the west in latest Jurassic 
and ended in the east perhaps as late as Early Eocene 
time; detritus shed from emergent upper plates is pre
served in coarse terrestrial strata of corresponding ages. 

West of the thrust belt is a northwestward-trending 
area underlain mostly by lower Paleozoic rocks and 
flanked on east and west by upper Paleozoic and Meso
zoic rocks. Scattered pieces of eastward-dipping thrust 
faults have been reported west of the older rocks. This 
central area of old rocks has been interpreted as (1) part 
of a large continuous thrust sheet moved scores of miles 
from the west, or (2) an uplifted segment of the earth's 
crust from which thrust sheets to the east and west were 
derived. Both interpretations have defects: relative 
thrust ages are difficult to explain under the first; a large 
positive gravity anomal}', expectable under the second 
is apparently absent. 

Block faulting, the third stage of tectonic develop
ment, started in Eocene time. Faulting has continued to 
the Recent, as indicated by broken alluvial fans, dis
placed basalt flows less than 27,000 years old, and earth
quakes. North-trending and east-trending fault sets are 
recognized. Old east-trending steep faults in the Bear 
River Range may be tear faults genetically related to 
thrusting. Movement along many faults has been re
current. Patches of coarse Tertiary gravel on the flanks 
and crests of ranges, for which there is no provenance 
with present topography, may record reversed vertical 
movement along some north-trending faults. Present 
topographic relief of basins and ranges is tectonic. 
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OQUIERH AND PHOSPHORIA BASINS IN NORTHWESTERN 
UTAH, NORTHEASTERN NEVADA, AND SOUTHERN 
I D . 4 H 0 

The Oquirrh and Phosphoria basins in northwestern 
Utah, northeastern Nevada, and southern Idaho are 
downwarped segments of the CordiUeran geosyncline 
superposed on a complex structural pattern of Precam
brian and early and middle Paleozoic age. 


