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Tertiary

Turtle Mountain Formation (158 m maximum thickness):
Goodlands Member: bentonitic carbonaceous sand, silt and clay; thin lignite
beds.

Peace Garden Member: grey silty shale and minor sand.

Cretaceous

Boissevain Formation (44 m maximum thickness):
Greenish-grey sandstone; minor shale, in part kaolinitic.

Pierre Formation, Coulter Member (83 m maximum thickness):
Soft grey, bentonitic, clayey siltstone and shale.

Pierre Formation, Odanah Member (269 m maximum thickness):
Hard grey siliceous shale.

Pierre Formation, Millwood Member (290 m maximum thickness):
Soft greenish bentonitic shale.

Pierre Formation, Pembina Member (86 m maximum thickness):
Thinly interbedded carbonaceous shale, bentonite and bentonitic shale.

Pierre Formation, Gammon Ferruginous Member (85 m maximum thickness):
Dark grey to brown mudstone or silty shale.

Carlile Formation, Boyne Member (formerly Niobrara Formation; 112 m max. thickness):
Grey calcareous speckled shale, carbonaceous shale and brown siltstone.

Carlile Formation, Morden Member (formerly Morden Formation; 79 m max. thickness):
Black carbonaceous shale.

Favel Formation (Second Specks equivalent; 51 m maximum thickness):
Calcareous speckled shale, minor limestone, calcarenite, bentonite and oil shale;
includes the Assiniboine Member and Keld Member.

Ashville Formation, Belle Fourche Member (87 m maximum thickness):
Grey-black to black carbonaceous, organic shale with abundant fish fragments
and occasional bentonite seam, including the prominent X-bentonite seam.
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Ashville Formation, Westgate Member (57 m maximum thickness):
Dark grey noncalcareous shale with occasional silt and fine-grained sand lenses;

rare bentonite seams.

«*"", & Ashville Formation, Newcastle Member (eastern imit; 27 m maximum thickness):
Fine-grained sand with interbeds of sikt and clay.

Ashville Formation, Skull Creek Member:
Dark grey shale with occasional sandy lenses and siltstone beds.

Swan River Formation (190 maximum thickness)
Sandstone, in places glauconitic; kaolinitic shale, minor lignite; channel and karst

infill within Paleozoic outcrop belt; locally missing from outcrop sequence due to
nondeposition.

<~ °_.” Success Formation, S2 Member (eastern imit; 34 m maximum thickness):
Weathered red shale with sphaerosiderite concretions and sandy beds with white
kaolinitic matrix; formerly mapped as part of the Lower Melita Mem ber of the
Melita Formation.
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P Y Waskada Formation (eastern limit; 64 m maximum thickness):
Green bentonitic shale with minor beds of carbon aceous shale, red shale and
carbonate-cemented sandstone.

Descriptive Note

This map set represents the complete sequence of
Phanerozoic rocks in southern Manitoba. Two maps are
presented to allow the display of as many formations as
possible. ‘Sheet A: Paleozoic’ includes the Cambrian,
Ordovician, Silurian, Devonian and Mississippian rocks (as if
all younger rocks were stripped away), and ‘Sheet B:
Phanerozoic’ adds to these the Jurassic, Cretaceous and
Tertiary rocks, which unconformably overlie and therefore
obscure many of the Devonian and Mississippian rocks. Using
this scheme, only six units are not represented by a colour in
the legend but rather by a line representing their eastern limit.
These units are, on Sheet A, the Cambrian Deadwood
Formation, Devonian Prairie Evaporate and Mississippian
Kisbey Interval, and, on Sheet B, the Jurassic Waskada
Formation, Jurassic—Cretaceous S2 Member of the Success
Formation and Cretaceous Newcastle Member of the Ashville
Formation. This simplified west—east cross-section shows the
relative thicknesses of, and erosional relationships between,
the rocks of various ages.

Melita Formation (180 m maximum thickness):
Upper Melita Member: greenish grey to brownish grey, slightly calcareous shale

with thin coquina beds and dense limestone.
Lower Melita Member: varicoloured shale with interbeds of calcareous

sandstone.

Reston Formation (65 m maximum thickness):
Lower beds of gree nish grey and grey shale; middle beds of dense, argillaceous,
light-coloured limestone; and upper oolitic to sandy beds.

Amaranth Formation, Upper (Evaporite) Member (85 m maximum thickness):
Widespread, thick gypsum and anhydiite.

Triassic

Amaranth Formation, Lower (Red Beds) Member (55 m maximum thickness):
Red, argillaceous, dolomitic siltstone and sandstone.

Permian (Jurassic/Devonian/Silurian/Ordovician)

Lake St. Martin Complex (300 m maximum thickness):
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Carbonate breccia (fragments of Ordovician to Devonian), polymictic breccia,
granitic microbreccia, trachya ndesite; forms crater fill in cryptoexplosion
(meteorite impact ?) structure.

Devonian

Permian Devonian Ordovician

Duperow Formation (189 m maximum thickness):
Limestone and dolostone with occasional argillaceous and anhydritic units.

Souris River Formation (113 m maximum thickness):
Sequence of basal red shale (First Red Beds), argillaceous micrite, high-Ca
micritic limestone and upper dolomite in northern area; complex facies of
limestone and dolomite to the south.

Dawson Bay Formation (91 m maximum thickness):
Sequence of basal red shale (Second Red Bed), bituminous dolomite grading
upward to micritic limestone to brachiopod biomicrite (high-Ca), red to grey
fossiliferous calcareous shale and highly fossiliferous coral strom atoporoid
limestone (high-Ca), locally dolomitized.

Winnipegosis Formation (95 m maximum thickness):
Lower Member: dolomitized platform facies; grades laterally into EIm Point

Formation.
Upper Member: thin inter-reef bituminous laminates or thick ree fal carbonate

rocks.

Elm Point Formation:
Limestone, pale yellowish brown, dense, fine-grained biomicrite; in part, shows
lighter yellowish dolomitic mottling; grades laterally into Winnipegosis Formation;
pure high-Ca limestone to calcareous dolomite.

Ashern Formation (24 m maximum thickness):
Dolomitic shale and argillace ous dolomite, red to greenish grey; local basal
breccia.

Silurian

Interlake Group (137 m maximum thickness):
Micritic, fossiliferous, stromatolitic and biostromal dolomite with several sandy
argillaceous marker beds; includes the Fisher Branch Formation, Moose Lake

Formation, Atikameg Formation, East-Am Formation and Cedar Lake Formation. ==
Stonewall Formation (51 m maximum thickness): 'S":l"
Dolomite, fine-grained, sparsely fossiliferous, in part conglomeratic; medial sandy .
argillaceous marker (t-marker) may define the Ordovician—Silurian boundary. -
d*:;:'j_ﬁ
Ordovician %.a:t
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Stony Mountain (48 m maximum thickness): o)
Gunn and Penitentiary members: calcareous shale, fossiliferous limestone and e Y
argillaceous dolomite. e i

Gunton and William members: nodular dolomite and sandy argillaceous dolomite. e

Red River Formation (179 m maximum thickness):
Upper Member: massive to laminated dolomite, minor argillaceous dolomite and
high-Ca limestone; in part cherty; thin anhydrite beds; includes the Fort Gary
Member and Unit C in outcrop, and the Coronach Unit and Lake Alma Unit in the
subsurface.
Lower Member: mottled dolomitic limestone that passes northward to dolomite
(Dog Head Member in outcrop); cherty dolomite that passes southward to
mottled limestone (Cat Head Member in outcrop); mottled dolomitic limestone
and limestone that pass northward to dolomite (Selkirk Memberin outcrop);
argillaceous sandy dolostone at base (Hecla Beds).

Winnipeg Formation (75 m maximum thickness):
Basal sandstone overlain by complex sequence of quartzose sands ne and
shale.
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Geological descriptions derived from the following sources:

7
¥
e

T

oy
A
L

Bezys, R.K. and Bamburak, J.D. 2004: Lower to Middle Paleozoic stratigraphy of southwestern Manitoba; WCSB/TGI Il Field
Trip Guidebook, Winnipeg, Manitoba, May 25-28, 2008, 72 p.
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Glass, D.J. 1997: Lexicon of Canadian stratigraphy, volume 4, western Canada; Canadian Society of Petroleum Geologists,
Calgary, Alberta, 772 p.

Manitoba Department of Mines, Resources and Environmental Management 1979: Geological map of Manitoba; Manitoba Mines,
Natural Resources and Environment; Mineral Resources Division, Geological Report GR79-2, 1 map, scale 1:1 000 000.

McCabe, H.R. 1959: Mississippian stratigraphy of Manitoba; Manitoba Department of Mines and Natural Resources, Mines Branch,
Publication 58-1, 99 p.

Martiniuk, C.D., Nicolas, M.P.B. and Fox, J.N. 2000: Geology, reservoir characteristics and petroleum potential of the MC-1
Member, Mission Canyon Formation, southwestern Manitoba; Manitoba Industry, Trade and Mines, Conservation,
Petroleum and Energy Branch, Petroleum Open File Report POF18-2000, 62 p.

Nicolas, M.P.B. 2009: Williston Basin Project (Targeted Geoscience Initiative 1I): summary report on Mesozoic stratigraphy,
mapping and hydrocarbon assessment, southwestern Manitoba; Manitoba Science, Technology, Energy and Mines,
Manitoba Geological Survey, Geoscientific Paper GP2009-1, 19 p.

Nicolas, M.P.B. and Barchyn, D. 2008: Williston Basin Project (Targeted Geoscience Initiative Il): summary report on Paleozoic
stratigraphy, mapping and hydrocarbon assessment, southwestern Manitoba; Manitoba Science, Technology, Energy and Mines,
Manitoba Geological Survey, Geoscientific Paper GP2008-2, 21 p.
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This map is available in PDF for free download at www.manitoba.ca/minerals.
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