Quaternary

F (24m

- Sand, silt, elay and erganic deposits; thin deposits that postdate deglaciation; consists of alluvium of the
Saskatchewan River deita near The Pas and the Assiniboine River downstream from Portage la Prairie, lake-
bottom sediments and alluval fans along the escarprment; peat is also included.

Late Lake Agassiz sand and gravel (28 m maximum thickness):

l:' Fossiliferous carbonate-rich sand and gravel; berms, spits and associated [#toral aprons; shoreline and
nearshore deposits of Lake Agassiz formed after a major re ion of the lake: most prominent is the upper
Campbell shoreline; includes litoral aprons below the Assiniboine delta, the Sanddands and the Swan River
valley.

(78 m ick
I | Sand, sit, clay and organic material; two aliuviel-#il terraces along the Assiniboine, Soutis and Pernbina
Rivers; two transgressions of Lake Agassiz caused aggradation in these valleys. one at the Norcross lovel and
one at the lower Campbell level.

Sherack silt and clay:

sit{1om hick thin and ext deposits at surface south and southeast of
Winnipeg; deposited on the floor of Lake Agassiz from meltwater plumes from the ice mangin to the north,
preferentially deposited in iceberg grooves that are now positive features due o greater compaction of
adjacent clay.

silt and clay i i prafe in regional topographic lows; late Lake
Agassiz glaciolacustrine =it and clay, largely derived from the west; occurring as iceberg-ploughed depasits
in the Red River \Valley and Whiteshedl, and varved deposits in Lake Winnipeg and northeastern Manitoba;
draped over northwesl-southeast 18 ridges in the Red River Valley, separation from the underlying Brenna
clay is extrapclated from the clear i break related to subaerial exp in the Lake of the Woods
region and the Linited States.

Sky Pilot sediments:
Bl sand and grave! (45 m maximum thickness): radiating eskers and outwash fans.
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The Pas silty till (55 m maximum thickness):

] Corbonate-sich sitty tll; includes The Pas moraine that projects into Lake Winnipeg, and tllto the northeast:
the ridge is a groundingline moraine, deposited as a till wedge at the ice-margin, with a streamlined gentle
praximal slope and a steep distal slope; lack of greywacke pebbies indicates nearby provenance.

Washow Bay sediments:
B sand and gravel (17 m
Bl 79xed-provenance calcareous sitty til (36 m maxi i thin, surface till deposits in

the eastern Interlake; occurs in an area of arcuste southward ice flow east of the Mantagao ridge. in a data-
poor area where greater Precambrian sediment derivation is inferred.

: eskers and hills.

Arran sediments:
- Sand and gravel (18 m

margin, as well as the ridge.

[ carbonate-rich sify til (172 m maximum thickness): thin, ineated surface il of the Interlake: orientation
strongly radiating; Harvey Lake, Petiura, Teulon and Pearson Reef moraines at the margin; deformation
sediment transport by a P ice mass that
to the west up 1o & clear elevation kmit on the
dinmict. made contact with the Assiniboine defta.

Upper Brenna clay (33 m maximum thickness):
I cetcarecus sity ciay: midde portion of Red River valley-bottom sit and clay; fine-grained sediments that

were deposited in Lake Agassiz near the upper kmit of the lake, and thus predate the Moorhead low-water
phase, and that overlie Assiniboine deita sediments.
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Assiniboine delta sand (123 m maximum thickness):

I:I Shale-rich sand with gravel at the apex and silt to the sast; fan emanating eastward from the Assiniboine
spilway mouth, from Brandon to Austin, where sediments of the fan were reworked as an upper Campbell—
level littoral apron to Portage la Prairie, as well as spilway-fioor sand by wind
as dunes; at least two large floods, one from the QuEappelle River and one from the upper Assiniboine
River, cut the outer and inner Assiniboine spilbway; the spillway has atiributes indicaling a subgiacial
initiation, atthough it meets the delta at the Herman level of Lake Agassiz. a subaerial feature; underfiow
cuments carried sediments offshore in Lake Agassiz, athough the fan was built up to lake level; waning-flow
clay and silt over sand floor of the spillway.

Lower Brenna clay (B0 m maximum thickness):
Calcarecus silty clay; lower portion of Red River Valley silt and clay; fine-grained sediments of Lake Agassiz

threughout the Red Rives Valley that predate Assiniboine delta sediments: thickest deposits underiie the
Assiniboine delta; northem limit is the Teulen moraine,

Birds Hill sediments:

- Carbonate-rich silty till (34 m maximum thickness): thin, lineated surface tll similar to the Arran, cccurring
north and west of the moraines, as well as above below the ice-marginal sand and gravel deposits

Sand and gravel (71 m i i large i rginal outwash fans of Birds Hill and Bélair moraines

and mitensions thereof, carbonate-rich at Birds Hil, and Precambrian-rich at Bélair, which was down-ice of

subcropping Precambrian rock in Lake Winnipeg; construction of the Birds Hill-Balair ice-marginal deposits is
ributed to large dizch events. Outwazh deposits are ! above the lated

Pembina spillway (112m maxi i ;

-'| Sand, silt, clay; spillway-floor deposits; a large food cut the Pembina spillway and deposited a defa in North
Dakota: waning-fi dli were deposited on the spillway floor,

Early Lake Agassiz sand and gravel (9 m maximum thickness).

Carbonate-rich sand and gravel; poorly developed shoreline barms; shoreline deposits of Lake Agassiz formed

before the Moorhead Phase majer regression of the lake; as Lake Agassiz occupied the Red River Valley

during deglaci i ing and with the delta were i the
and the Manitcha south of Riding Mountain.

Lake Souris sediments:
[ send30 m maxi ick surface sandy deposits.
B oy (55 m maximum thickness): extensive sifty clay deposits,

ing sand; sand clay
glaciclacustrine sequence of glacial Lake Souris. scuthwest of Branden, and other preglacial lakes above the
Manitoba Escarpment; sand commonly reworked by wind as dunes,

shale-rich;

Darlingford sediments:

[ carbonate-rich sity till (8 m maximum thickness): in the west, includes the Brandon Hills, Darlingford
moraine, Tiger Hills; in the east, includes tiil that drapes the Sandilands; also includes till to the north; in the
west, a glacial hed Brandon, till and largely by glacial
theusting of shale; in the east, large meltwater discharges were a major factor in sed ion.

[ sand and grave! (71 m maximum thickness): scattered very large and complex (ce-contact glaciofluvial and
outwash i ial abave th below the includes the Winkler

above the i Eill.

aquifer. Cutwash deposits are

Whitemouth Lake clayey till (32 m maximum thickness).
- Carbonate-rich, very clayey diamict; a subsurface deposit intersected in drihales in the Whitemouth Lake
area; to giacial ing of ine sadiment.

Roseau sediments:
I carbomate-rich sikty 4l (34 m maximum th
underlies the Sanddands,
Till of this unit is attvibuted to glacial action that occumed while the ice margin was well to the south in the
United States, large glaciofuvial deposits. su, the Sandil were inan i position
during retreat of the ice margin into Manitoba, as shield i st of the dirment
i

irmit.
‘ Sand and gravel (56 m i very large, i tact glaciofluvial and cutwash deposits of the
Sandlands. Outwash deposits are baove th { il

till that occurs through Manitoba and

Lennard sediments:
B sand and grave (59 m masimum thickness): scattered smal ice-contact glaciofluvial and cutwash deposits.
B staie-rich ciayey till 44 m maximum thickness): tll that occurs at surface throughout southwestern
Manitoba, sbove the Escarpment; on the plains, the tll is thin, streamlined and commonly resting on a
striated boulder pavement; on the highs, the lateral-equivalent Zelena Formation, attributed to stagnation, is
hummecky, discontinuous and relatively thick.
Minnedosa sediments:
I:I Sand and gravel (8 m maximumn thickness): scattered small ice-contact gaciofuvial and cutwash deposits.

B snae-rich clayey N 58 m 1 that ccurs throug!
Manitoba, sbove the Escapment.
Undeslie the Lennard till.
Precambrian shield sediments:
Sand and g ™ M ntact ghaciofluvial and cutwash deposits:

i i scattered
inchudes the George Island momine and eskers on the shield.
B Frecambrian-rich sandy tilf (40 m maximum thickness): discontinuous il that oceurs throughout shield
L ialty in lows and d ice sides of ic highs.

In shield terrain, ] by bedrock-surfa heology, bedrock surface is striated; these
sediments occur at surface on igneous and ic recks that resi glacial erosion and yielded ittle
sedimant, or buried in the subsurface in areas of the shield down ice fom a sediment supply in Phanerczoic
rocks where Ene-grained il was transported onto the shisld

Upper pre—last i (Tam thi
- Shale-rich clayey till in subtill clay overlying carbonate-
fich sty tllin erosional of pre-I tills; above the escarpment,

as g tills: in Manitoba, underlies nonglacial
sediments; divided from lower pre—last interglacial by significant sand and gravel deposits.

in y

Pre—last interglacial sand and gravel (43 m maximum thickness):
] | Shale-rich sand and gravel in ich sand and gravel in southeastern
Manitoba; sand and gravel ing below old il deposits; theught te be subglacial meltwater
channels. perhaps preserved due to g cut into underhying till

Lower pre—last | I 8
B svotevich clayey til in ich silty bl in itoba: thick
erosional remnants of pre-Wisconsinan tils; dvided from upper pre—last interglacial by significant sand and
gravel deposits; in data-poor areas. where regional trends and isolated drill holes indicate that ancmalowsly
thick sediments are present, commondy in bedrock lows, pre-VWisconsinan sediments are inferred to make up
the lower portion of the sequence.

ial till (164 m i th

Buried valley sand and gravel (43 m maximum thickness):

Quartzite-bearing sand and gravel: subglacial meltwater channel fills cut into bedrock; these channed fills
isa sedmants that tend to be derived from the west and wers washed from tills and preglacial gravels,
such as the quartzite-bearing Souris River gravel.

Tertiary
ynyard F ion (58 m
_ Chert and quartzite gravel, overiain by a fining-upward sequence of olive-coloured fiable sand and light grey to white
it and clay.
Turtle in F {186 m i thick
- dlards member it sand, sift and clay; thin lignle beds.

Peace Garden Member, grey silty chale and miner sand.

Cretaceous
Boissevain Formation (51 m maximum thickness);

D Greenish-grey sandstone; minor shale, in part kaolinitic.

Pierre Coulter 47T m ' thick
l:l Soft grey, bentonitic, clayey siltstone and shale,

Pierre Formation, Odanah Member (341 m maximum thickness):
[ ] Hard grey siliceous shako

Pierre Formation, Millwood Member (175 m maximum thickness):
|:| Soft greenish bentonitic shale.

Pierre Formation, Pembina Member (38 m maximum thickness):
- Thinly interbedded carbonaceaus shale, bentonite and bentanitic shale.

Pisrra F i Forrug Member (73 m
Dark grey to brown mudstone or silty shale.

Carlile Formation, Boyne Member (f wly Mi F B8m il hick
' | Grey calcareous speckied shale, carbonaceous shale and brown sitstone.

Carlile Fermation, Morden Member (formery Morden Formal
l:l Black carbonacecus shale.

. BEm i thich

Favel Formation (Second Specks equivalent; S0 m i thick
[ Caleareous speckled shale, minor limestone, calcarenite, bentonite and ol shale; includes the Assiniboine Member and

Keld Member.
Ashville Formation, Belle Fourche Member (53 m maximum thickness):
[T Grey-black toblack carbonaceous, organic shale with fish and ional bentonte seams,
including the prominent X-bentonite seam.
Ashwille Fi ion, Westgate Member (43 m i thick
I ook grey shale, with janal silt and fine grained sand lenses: rare bentenite seans.

Ashville Formation, Newcastle Member
Il Fine-orained sand with interbeds of sitt and clay.

Ashville Formation, Skull Creek Member (57 m maximum thickness);
E Dark grey shale with occasional sandy lenses and siltstone beds.

limit; 26 m hick

Swan River F ion (145 m { hick
[ sandstone, in places giauconitic; kaofintic shale, minor lignite: ehannel and karst infil within Paleczoic cutcrop belt;
loeally missing fom outerep sequence due o nondeposition.
Success Formation, S; Member (eastern limit; 47 m maximum thickness):

[ shale f o sandy bacs with white kaclinitic matrix; farmedy mapped
as part of the Lower Melita Member of the Melita Formation,
Jurassic—Triassic

F limit; 68 m
- Green bentonitic shale with minor beds of carbonacecus shale, red shale and calcarecus cemented sandstone.

Melita F {(181m i thick :
E Lpper Meffa Member. greenish-grey to brownish-grey, slightly calcareous shale with thin coquina beds and dense
limestone.
Lower Melfa Member. varicoloured shale with interbeds of calcarecus sandstone.
Reston F (61 m thick
|| Lower beds of greenish-grey and grey shale; middie beds of dense,
oalitic to sandy beds.
A h Fi lon (105 m i thich

- Upper (Evaperite) Member: \Widespread, thick gypsum and anhydrite.
Lower (Red Beds) Member: Red argillacecus dolomitic siltstone and sandstone.

light-coloured li P

Mississippian
Charles F (FOm L thi
[ | Massive anhydrits and minor dolostone.

Kisbey Interval (23 m maximum thickness):
[T ity dolomite and caicarsous sandstone.

Mission Canyon Fi jon (124 m :
Bl 7c-2 Member: F i dolomitic I and
MC-2 Member: t and shaly rocks with a dense to earthy argillacecus dolostone marker
bed.
MC-1 Member: Crinoidal and oolitic li and chety.

Lodgepole F o (223 m maxk e ]
[ sneifto siope sequence of argilaceaus, oaltic, crinoidal and cherty limestane.

Bakken F ion (35 m i th
I usrer Member, massive biack organic shale
Middle Member. grey moktied b siltstone and ian=Mi at base of this
unit.
Lower Mamber (locally preserved): massive black crganic shale.
Devonian
Torquay F ion (58 m thick ¥

[ | interbedded grey-green dolomitic shale and light brawn dolomitic arenitic siltstone; finely bedded to laminated;
brecciated; ofen oxidzed to earthy red-brown,

F (73m
[ porous d capped by anhydrte.
Duperow Formation (213 m hick
[ umestone and dol with | argil and anhydritic units.

Souris River Formation (153 m maximum thickness):
[ | Sequence of. basal red shale (First Red Beds); argillacecus micrite, high-Ca micritic limestone and upper dolomte in
naethem area; complex fackes of limestone and dolomite to the south.
D Bay F (120m
[T] sequence of. basal red shale (Second Red Bed): bituminous delomite grading upward to micitic mestone to
brachiopod biomicrite (high-Ca); red to grey fossili shale; highty fossdi coral P
limestone (high-Ca), locally dolomitized
Prairie Evaporite (148 m maximum thickness):
Thick halite beds with occasional potash beds near the top; minor interbeds of anhydrite and shale; basal transition
bads are the only remnants in places where salt is completely dissolved,
finni (1189m i

[ ] Lower Member. doiomitized platiorm facies; in part shows lighter yeBowizh deiomitic motting; pure high-Ca limestone
to calcareous dolomite; includes the Elm Point Formation (limestone, pale yellowish brown dense fine grained
biomicrite), which grades laterally to the Winnipegosis Formation
Lipper Mambar, thin inter-reel biturmnous laminates or thick reefal carbonate rocks

Ashern F {51m
[ olomitic shale and argilacaous dolomte, red to greenish-grey: local basal breccia.

Silurian
Interlake Group (150 m maximum thickness):

|:| Micritic, fossil itic and bi dolomite with several sandy argillaceous marker beds; includes the
Fisher Branch Formation, Moose Lake Formation, Atikameg Formation, East-Arm Formation and Cedar Lake Formation

F (58 m i thick
[ ] Delomite, fine-rained, spersely i part rriscial sandy argil mmarker (t-marker) may
define Ordovician— Sdurian boundary.
Ordovician
Stony M; in F (B0m {
[ ] cunnandr : shale, fossili and argi dolomite.

Gunton and Wiliam members: nodular dolomite and sandy argillaceous dolomite.

Red River F (234 m imum thick

[ ] Uppor Momber. massive to laminated dolomite, minor argillaceous dolomite and high-Ca limestone; in part cherty; thin
anhydrite beds; includes the Forf Garry Member and Unit C in cutcrop, and Coronach Unit and Lake Alma Unit in the
subsurface.

Lower Member. mottied delomitic limestone that passes northward to dolomite (Dog Head Member in outcrop); charty
dolomite that passes southward to mottled limestone (Cat Head Member in outcrop); mottied dotomitic limestone and
limestone that passes nonhward to dolomite {Seikink Member in outcrop); argilacecus sandy dolostone at base (Hecla
Beds).

[T ] Basal sandstone overtain by complex sequence of quartzase sandstone and shale

(BT m i ick

Cambrian
Dead dF ion (45 m i
highly it siltstone to fine sandstone.
Precambrian
Igneous and metamorphic rocks:
:l rocks ic cover: exposed shield; includes and remelted rocks

associated with the Permian-age Lake 5t. Martin and High Rock Lake meteorite impact craters.



