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The oldest exposed rocks are dark grey shales, sandy shales and minor
amounts of shaly sand of the Lea Park formation (1). These include the
equivalents of the Pakowki, Milk River, and part of the Foremost forma-
tions of southern Alberta. Glauconite is common in the sandy beds and
the formation appears to be largely of marine origin. Contacts with other
formations are not exposed but well borings within the map-area indicate
a thickness of 7560 feet.

Beds of the Oldman and Foremost formations of southern Alberta are
exposed in two limited areas. In the faulted section along Woodpile
Creek parts of both formations (2) are incompletely exposed and cannot
be differentiated. Only the upper few feet of the Oldman formation (3)
is exposed in the northwest corner of the map-area. Massive, thick sand-
stones appear fairly abundant in the lower part of the Woodpile Creek
section; shales and organic beds are numerous in the upper portion.
Lignite seams, some of which have been mined, are common in the upper
160 feet. Both marine and brackish water fossils are present. The Bound-
ary well, at Woodpile Creek, commenced in and penetrated 980 feet of
upturned and faulted beds of Oldman and Foremost age. The Twin
Provinces No. 1 well, at the northwest corner of the map-area, penetrated
a section representing a true, combined thickness of 695 feet of these
beds. Glauconite is common in the sands of the lower 360 feet. Inter-
bedded with these are beds of organic shale, lignite, and dark grey
shale. This part of the section represents a transition to the underlying
marine-shales of the Lea Park.

The Bearpaw formation (4) underlies much of the map-area but at no
place is a complete section exposed nor do any wells penetrate the entire
formation. From a composite section measured along Boxelder Creek
it is estimated that the Bearpaw is 930 feet thick. It consists mainly of
dark marine shale but contains occasional sandstone and sandy strata.
Two sandstone members, the Oxarart and the Belanger, have proved to
be valuable horizon markers and were used to investigate the structures
of this part of the Cypress Hills. The Oxarart is composed of fairly mas-
sive, grey to buff sandstone that, at the top, is hard, rusty, and greenish-
grey and contains much white fossilized wood, plant impressions, worm
burrowings, etc. In it, at places, are seams of lignite, as much as 2.5
feet thick, and occasional oyster beds. The Oxarart thickens from more
than 20 feet on Davis Creek to 65 feet one mile west of Oxarart Creek,
and to 90 feet on Boxelder Creek. The top appears to be everywhere
190 to 200 feet below the Bearpaw-Eastend contact. The Belanger mem-
ber lies 25 feet above the Oxarart and is uniformly 20 to 25 feet thick.
It consists of brown and grey sandstone and dark shale, and contains a
calcareous concretionary layer, rich in fossils, that commonly outcrops
as a prominent ledge, in general 35 to 40 feet above the hard ledge-
forming surface of the Oxarart member.

The Eastend formation (5) consists mainly of buff to brown and grey
very fine sands, with some silts and grey shale. Organic laminae are
numerous and to the west lignite seams are present. Contacts are transi-
tional into the underlying marine Bearpaw and the overlying non-marine
Whitemud formations. The Eastend is consequently considered to
represent a transition from marine to non-marine conditions of sedi-
mentation. It ranges in thickness from 65 feet to 100 feet.

The Whitemud formation (6) is from 50 to 75 feet thick. The name is
here restricted to the mainly refractory, light coloured and white, kaolin-
ized feldspathic sandstone, silt, and clay beds that comprise zones 1,
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FRENCHMAN FORMATION: mainly coarse sandstone
BATTLE FORMATION: black and green bentonite,
shale, silt

WHITEMUD FORMATION: white kaolinized sandstone,
light coloured clay and silt; lignite

EASTEND FORMATION: buff to brown silt and fine
sand,; grey shale; lignite
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BEARPAW FORMATION: dark marine shale, sandstone,
bentonite; concretionary beds
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OLDMAN FORMATION: sandstone, shale, lignite
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OLDMAN AND FOREMOST FORMATIONS: sandstone,
shale; lignite
e

LEA PARK FORMATION. dark marine shale with
concretionary layers and bentonite beds

»~ N~ Outcrops of Belanger member of Bearpaw formation

e ***e,e Outcrops of Oxarart member of Bearpaw formation

2,and 3 of the formation as described from the type sections at Whitemud,

Outcrops (bedding horizontal,inclined) ................... + — ’ Saskatchewan. The formation has originated under conditions of alluvial
........................................ ¢ or subaerial deposition.
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5 occur at places between the Whitemud and the Frenchman formations.

R et v N s Wt IS e e S 3 Q It includes the black bentonitic shale, formerly referred to the No. 4
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The Ravenscrag formation (8) is 250 to 280 feet thick. The name is here
sused to apply only to strata that previously comprised the Upper Ravens-
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’ e T R crag. They are conformable with underlying Frenchman beds. The for-
Contours (interval 100 feet)................................ —I%5— | 8 mation is of non-marine origin and consists of buff and grey fine sands,
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consists of thick beds of coarse conglomerate and massive cross-
bedded hard grey coarse sandstone, generally underlying the plateau-
like surface of the Cypress Hills.

The strata exposed in the Cypress Hills drop in elevation at an average
rate of 13 feet per mile eastward, in the distance between the east and
west boundaries of the map-area. North of the hills the regional dip is
northeastward. The apparent northward dip, measured in a north-south
section, increases from 10 feet per mile, near the northern border of the
map-area, to 50 feet per mile in the southern part of township 9. On the
south slopes of Cypress Hills, outcrops of the Oxarart and Belanger
members of the Bearpaw formation, as measured along five north-south
: vertical sections, are from 50 to over 100 feet lower than outcrops of the
-—-T——+——+——+-—+——---—+-— —— 1 same members on the north slopes of the hills.

The top of the Whitemud formation at Boundary Plateau in sec. 15,
tp. 1, rge. 23, is 213 feet below the same horizon on the north side of
Frenchman River Valley in sec. 26, tp. 6, rge. 23. The base of the White-
mud at the west end of Old Man On His Back Plateau, is at an elevation
of 3,450 feet. As the formation is here at least 55 feet thick, the elevation
of its top would be 3,505 feet, as compared with 3,212 feet at Boundary
Plateau. The difference in elevation between these two points represents
an average drop of 16.56 feet per mile southeast.

The Belanger member outcrops at an elevation of 3,237 feet at the west
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Geology by G.M.Furnival, 1940, 1941.

Base-map compiled by the Topographical Survey, 1943, from
information supplied by Federal Government Departments
and by the Government of the Province of Saskatchewan,
with additions by the Geological Survey. Cartography by the
Drafting and Reproducing Division, 1944.
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DIAGRAM OF TOWNSHIP
SHOWING NUMBERING OF SECTIONS
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3,142 feet in sec. 19, tp. 3, rge. 25. The average fall in elevation between
there and sec. 15, tp. 3, rge. 25, is 35 feet per mile, suggesting a possible
sharp reversal in dip or faulting.
The elevation of the contact of the Bearpaw and Oldman formations
has been measured at the following localities:
T Pronvinee NO. 1 WK v vnorin i sas e sogs s sss st 2512 feet
Gem Dome Qil and Gas well (the contact is estimated to lie at
110 feet below the bottom of the well)........covvvvviininnnn, 2638 feet
Well drilled for water by town of Senate, NE.14, sec. 3, tp. 4,
¥ ; TG E8 vl vanibin wliv b spiiein slala iiets sk SRS 63 5 s Ve i s 2665 feet
g ctay Ay - e :f' 1 Woodpile Creek, sec. 4, tp. 1, rge. 27 (on south or upthrown
glte of thrist T v s erte iy s bm i s doas s ibon 2635-2650 feet
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DUy e : The cumulative evidence indicates that the general structure may be
f } L an easterly plunging, broad, gentle anticline.
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NOTE 1. The strata within the uncoloured area dip at high angles and

Sy are slickensided (particularly bentonite beds), crumpled, and drag-

'''' < . folded to such an extent as to indicate deformation under pressures

1 & much greater than could be attributed to slumping. A northward-

trending thrust fault probably lies immediately west of the outcrops
indicated within this area.
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