
Appendix 6

The Cypress Hills Gravel

The Cypress Hills are a broad, eastward-extending anticline 1 that has been planed on 
generally horizontal sedimentary rocks. In a few locations, the Cypress Hills planation 
surface bevels dipping sedimentary rocks. 2 Steep slopes separate the plateau from the 
plains to the north. To the south a “pediment-like” planation surface slopes gently away 
from the plateau3,4,5 to the level of the plains. The plains are also a generally flat plana-
tion surface (the Flaxville planation surface) with occasional beveling of the sedimentary 
rocks.6 Pediments are one of the geomorphological subjects of volume III.

Predominantly Quartzite Gravel from the Rocky Mountains
The gravel or conglomerate capping the Cypress Hills is weakly stratified, poorly 

sorted, imbricated, and clast supported.7,8,9,10 The western and central Cypress Hills have 
a few fine-grained interbeds. Gravel in the western area lies on the Ravenscrag Forma-
tion (locally it lies on the Frenchman Formation) which consists mostly of soft silt and 
clay with minor cross-bedded sandstone.1,11 Lozenge-shaped sandstone rocks from these 
formations are sometimes found within the Cypress Hills Formation.1 The Cypress Hills 
gravel rests on a slightly uneven planation surface with a relief of less than 50 feet (15 
m).10 In the eastern Cypress Hills, the coarse gravel is estimated up to 245 feet (75 m) 
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thick,12 although some investigators estimate a maximum thickness of 490 feet (150 m).13 
This area contains many more sand interbeds (Figure A6.1) with local deposits of unstrat-
ified, mixed sediments interpreted by some as debris flow deposits.10,14 The presence of 
many more fine-grained interbeds may explain the disparity in the reported thickness of 
the eastern Cypress Hills Formation. Many mammal fossils are found within the sandy 
interbeds of the Cypress Hills Formation.

A distinctive suite of gravel lithologies forms the Cypress Hills gravel cap. The pre-
dominant rock type is quartzite, which ranges in color from tan to red and is sometimes 
mottled or banded. Nearly all of the largest rocks are quartzite: 90% of the rocks on top 
of the western Cypress Hills are quartzite.10 The quartzite is very hard and well rounded. 
Abundant percussion marks, circular to semicircular cracks about 3 cm across and 5 mm 
deep, are found on nearly all of the quartzite cobbles and boulders (see Figure 14.5), few 
on smaller rocks. The largest rock Klevberg and I found there has a long axis of 15 inches 
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Figure A6.1.  Interbeds of fossiliferous sand from eastern Cypress Hills.



(39 cm) and weighs 58 pounds (26 kg).15,16 We also observed igneous rocks that most 
likely were transported from the small mountain ranges to the south or southwest.10,17  
Minor lithologies are also as well rounded as the quartzites. Nearly all of the rocks  
exhibit a uniform coating (patina) of iron oxide.

All the lithologies observed, with the exception of the relatively soft Ravenscrag- 
Frenchman sandstone rocks, are not from local outcrops. Paleocurrent analysis, based on 
cross-bedded sands and imbrication of oblong rocks, indicates at one time a general cur-
rent from the west-southwest12 or the southwest18 deposited the Cypress Hills gravel (see 
Figure 14.1). Interestingly, the rocks decrease in average size from west to east, as would 
be expected if the source was west of the formation. The nearest upcurrent source for the 
exotic rocks, based on inferred paleocurrent direction and distinctive igneous lithologies, 
is either the northwestern Rocky Mountains of Montana,12 190 miles (300 km) distant 
from the western edge of the Cypress Hills, or central Idaho, 310 miles (500 km) away.10

The Cypress Hills are the highest planation surface in the High Plains. Gravel indis-
tinguishable from that of the Cypress Hills is commonly found capping small hills and 
plateaus east and south of the Cypress Hills2 Similar gravel is found below the Cypress 
Hills plateau and was apparently reworked from the plateau, as the “redeposited Cypress 
Hills Formation.”12 

Relation to the Swift Current Plateau to the Northeast
The relationship of the predominantly quartzite gravel on the Swift Current Plateau (a 

low plateau about 45 miles (70 km) east-northeast of the Cypress Hills, see Figure 14.1) 
to the Cypress Hills gravel has been controversial for some time. The Swift Current Pla-
teau stands only about 100 feet (30 m) above the general level of the land (Figure A6.2). 
Gravel on the Swift Current Plateau (see Figure 14.6) is indistinguishable from the
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Cypress Hills Formation.19,20 Because fossils are found in the Swift Current Plateau  
gravel, the plateau was once thought to be older than the Cypress Hills (see Appendix 8). 
But now, investigators think that the Swift Current Plateau is a low extension of the Cy-
press Hills plateau toward the east,21,22,23 which would not make the fossils the same age. 
This shows the lack of precision of the evolutionary fossil dating scheme.
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Figure A6.2.  Flat surface of the Swift Current Plateau, southern Saskatchewan.


