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DEVONTAN STRATIGRAPHY OF LAKE MANITOBA=LAKE WINNIPEGOSIS AREA, MANITOBA

INTRODUCTION

GENERAL STATEMENT

During the field season of 19L9 the writer studied and mapped the
Devonian strata outcropping in the Lake Manitoba-Lake Winnipegosis area
of Manitoba, The Devonian formations constitute the bedrock in a linear
belt that extends in a northwest direction from the east shore of Lake
Mapitoba, at about latitude 50° 20t North, to the west shore of Dawson
Bay at latitude 53° 10%, The belt is approximately 2L0 miles long and
- from 25 to 45 miles wide, The area includes all the known Devonian out-

crops in Manitoba,
PREVIOUS WORK

The first detailed geclogical report that includes the area was
made by Tyrrell(1892) for the Geological Survey of Canada, This excell-
ent account deécribes in detail the Palaeozoic Qutcrops on the shore and
islands of Lake Manitoba and Lake Winnipegosis and has proved an inval-
uable aid to the writer during the field season,

Tyrrell(p, 199E) divided the Devonian strata in Manitoba into
three divisions as follows:

Uppei Devonian , o o o o o o o o » Manitoban formation

Middle Devonian, s ¢ o o o o o o o Winnipegosan formation

Tower Devonlan o o » 6 « « « o o o Fed argillaceous shales




2
The report also contains lists of the fossils collected from the
Manitoban and Winnipegosan formatioms,
Detailed palaeontological work on the fossil faunas of the Devonian
of Manitoba was done by J, F, Whiteaves of the Geological Survey of Canada
who visited the area with Tyrrell, He determined many new species and

among the fossils collected he identified Stringocephalus burtini Defrance,

Whiteaves pointed out the close relationship between the faunas of the
Devonian of Manitoba and the Devonian of Europe(Whiteaves 1890 and 1892),

Kindle(191k pp, 251-255) reported further on the Devonian strati-
graphy and established the Elm Point limestone as the oldest Devonian
formation outcropping in Manitoba, He assigned the red argillaceous rock,
stated by Tyrrell to be Lower Devonian, to the upper part of the Silurian,
He also showed that the fauna of the upper part of the Manitoban formation
was unlike that of the lower and divided the formation into two faunal
zZones,

In 1925, Wallace published a summary of the geological formations
~in Manitoba in which the Devonian stratigraphy is summarized, He described
the doming which occurs in the Devonian formations but stated that thére
was no adequate explanation of the structures, A very complete biblio-
graphy is included in the report,

Droe S, R, Kirk of the Geological Survey of Canada studied the area
between the International Boundary and latitude 52 degrees during 1928,
1929, and 1930, His work on the Palaeozoic has not been published, but

his manuscript map was made available to the writer,




GENERAL CHARACTER OF THE AREA AND ACCESSIBILITY

The area lies within the interlake plain of the Manitoba Lowland,
The physical fegtures of most of the area have been described in detail
by Johnson(193kL), The surface material consists of stony clay and
gravel and some alluvial or clay deposits, Lakes Manitoba and Winnipeg-
osis occupy a large part of the area; all drainage is into one or the
other of these lakes, The area is poorly drained, and much of it is
marshy,

The surface of the area is low and gently undulating, In places,
where the superficial deposits are thin, the topography is controlled by
the bedrock, and ridges and domes are numerous, The domes are particular-
1y abundant in the vicinity of Dawson Bay, and they rise from 70 to 80
feet above the level of the lake, On the islands and shores of the lakes,
cliffs from 30 to 90 feet high are common,

Brine springs are numerous along the west shore of Lake Winnipeg-
osis north as far as the Red Deer Riveral Barren salt flaté as much as
50 acres in area are associated with many of the springs(Cameron 1949),

Outerops on the east side of Lake Manitoba and south of Lake
Winnipegosis are accessible by road. The western shore of Dawson Bay,
the Red Deer River, and the mouth of the Steeprock River may be reached
by road from The Pas-Mafeking Highway., Road construction near completion
will make Barrows, on the south shore of Red Deer Lake, accessible by
road in 1950, The outcrops in Dawson Bay may be reached by canoce or

small boat, but for this vicinity, as well as for the remainder of Lake
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Winnipegosis, the use of a larger boat is recommended, Water transport-

ation is available at several fishing stations,

PRESENT WORK

A1l outcrops of Devonian rock exposed on the shores and islands
of Lake Manitoba, Lake Winnipegosis, Red Deer Lake, and Swan Lake, as
well as strata eEposed by recent road construction and quarrying oper-
ations were mapped and elevations taken, The lower part of the Swan
River, and the Red Deer River from Dawson Bay to Red Deer Lake were
traversed,

Elevations were determined by plane table survey from established
survey posts where geodetic data were available, On the islands and
shores of the lakes a hand level was used employing a previously estab-
lished lake level, Elevations along The Pas-Mafeking Highway were
determined from a road profile obtained from the Department of Public
Works, Province of Manitoba,

On the map accompanying this report an attempt has been made to
indicate formational boundaries, Owing to the scarcity of outcrop and
the inaccessibility of much of the inland area these boundaries are
tentative, The western limit of the Devonian outcrop area is based in
part on the manuscript map of Kirk,

Two new rock unit names, the Ashern formation and the Point
Wilkins member of the Manitoban formation, have been introduced, These
units are desecribed in detail below,

The laboratory investigation was conducted at the Graduate School




of the University of Manitoba, Polished sections and thin sections of
many of the samples collected were prepared and examined, Ingsoluble
residues were also investigated, As many of the limestones in the area
contain dolomite, X-ray diffraction powder pﬁotographs were used to
establish the dolomite-calcite ratio, A series of photographs was
prepared using known proportions of dolomite and calcite, By comparing
photogiaphs of a dolomitic limestone with the prepared series of photo-
graphs the ratio of the two minerals could be established within about
ten percent(Figure 1),

The faunal lists included in this report are based on identifi-

cations made by Dr, P, S, Warren, University of Alberta,




Figure 1

X-ray powder diffraction photographs of calcite-dolomite
mixtures, Percentage of the two minerals is by weight,.
The top photograph in the series is 100 percent calcite,
The lines of greatest intensity for calcite are marked

A and B, As the percentage of calcite decreases these
lines_show-less intensity and when the amount of calcite
is less than ten percent the lines disappear, The bottom
photograph in the series is 100 percent dolomite, Lines
A; and Bl are the two strongest lines for the mineral
dolomite, These two lines decrease in intensity as the

percentage of dolomite decreases,
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STRAT IGRAPHY

GENERAL STATEMENT

The Devonian strata in the area have been divided into three
formatibns: Elm Point limestone, Wimnipegosan formation, and Manitoban
formation,

The Elm Point limestone is the oldest known Devonian formation
outcropping in the area, It consists of at least L3 feet of yellowish
grey(577/2)} distinctly mottled bedded fossiliferous limestone,  An
erosional unconformity separates the formation from the underlying
argill aceous dolostone2 of the Ashern formation, This argillaceous
rock, generally brick-red in colour, has a wide distribution and may be
used as a marker in the study of well cuttings,

The Winnipegosan formation,,which overlies the Elm Point limestone,
consists of about 250 feet of dolostone, Organic reefs or biohermg are
characteristic of the Winnipegosan, The massive, tough bioherm cores

3

outcrop as ¢liffs or klintar”® in the Dawson Bay area, These contain an

1 The symbols in parentheses following a rock colour refer to the
numeral designation used in the Rock Color Chart(19L8) distributed by
the National Research Council, Washington, D,C,

2 The term "dolostone" as proposed by Shrock(1948 p, 126) is used
throughout this report to indicate rocks consisting largely of the
mineral dolomite,

3 The term "klint"(@lural "klintar") is applied to "any erosional
remnant composed essentially of the unreduced portion of an eroded
organic reef"(Shrock, 1929, p. 18),

8
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abundant end varied fauna which includes Stringocephalus burtini Defrance,

an excellent index fossilg The inberbioherm rock is a greyish yellow
poorly fossiliferous saccharoidal dolostone,

The basal beds of the Manitoban formation include a series of
shales, srgillaceous and dolomitic limestones, and limestones, Several
distinet lithelogical units are present, but owing to the scatitered
nature of the outcrops and to the incomplete séctions, the various units
are difficult to delimit,

The upper strata of the Manitoban formation include at least 50
feet of yellowish grey (5Y8/1) massive to thick-bedded limestone of the
Point Wilkins mewber, A marked lithological and faunal change is evident

in these strata which have been designated as the Athyris fultonensis

zone by Kindle {191l, »,256),

Overlving the thick-bedded limestone is at least ten feet of
yvellowish brown dolostone to dolomitic limestone, These beds, together
with poorly exposed coarsely crystalline limestone and a fragmental
ooclitic limestone, are believed to be the youngest Devonlan strata
outcropping in Manitoba,

The Devonian strata in the area have a regional dip which averages
12 feet per mile to the southwest, The formations may be mapped as
linear belts which trend btowards the northwest, In general, successively
vounger strata are encountered from east to west, but as the beds are
2lmogt flet-lying and vndulate somewhat, outliers are present several
miles to the east of the main belts, For example, in the Dawson Bay

area the basal beds of the Manitoban formetion sre exposed on the shores
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of Pelican and Cameron Bays, and more than 20 miles to the west, similar
beds are exposed on the west shore of Dawson Bay,

Thicknesses recorded in the table of formations are deriwved

[N

n

part from a study of well sections, As the upper 1imit of the Devonian
strata in Manitoba is marked by an erosional unconformity, the Manitoban

formation shows a considersble range in thickness in different wells, and

gtrata not represented in ocutcrop may be present in some well sections,




TABLE OF FORMATIONS

ERA] PERIOD OR FORMATION LITHOLOGY THICKNESS
EPOCH IN FEET
Erosional Unconformity
Uoper or yellowish brown dolomitic
pper © limestone and dolostone + 10
Middle
Devonian yellowish grey thick-bedded
Manitoban dense limestone ( Point 50=50
Wilkins member)
limestone, argillaceocus to
dolomitic limestone, + 120
P and shale
A
L . '
A Middle Winnipegosan saccharO}dal @olostone ] 250%
B and massive bioherm facies
0 Devonian
Z - . yellowish grey bedded "
0 Elm Point mottled limestone 503
I ,
¢ Erosional Uncenformity
Devonian ' brick-red to greylsh orange 0-25
or Ashern argillaceous dolostone
Silurian
Erosicnal ﬁnconformity
bicherm gzone ; ?
Silurian Stonewall greyish yellow finely
crystalline dolostone ?

# Thickness obtained from well sections




DESCRIPTION OF FORMATIONS
Ashern Formation

Definition

The term Ashern‘formation is proposed for the brick-red to greyish
orange argillaceous dolostone strata between the overlying Elm Point
limestone and the underlving dolostone of known Silurian age, The name

is derived from the village of Ashern in the vicinity of which are

everal outecrops of the formation,

0N

Distribution

The formation is exposed in scatbtered outcrops within a2 narrow
linear belt trending southeastward from the east shore of Portage Bay,
The most southerly outecroo of the formation is exposed about six miles

west of the village of Mulvihill., The rock is poorly exposed and no

appreciable thickness is visible in most of the outcrop area, Wear the
northern end of the belt on sec,2, tp.30, rge,10, W, Principal mer,, a
prospect pit exposes a section eight feet thick, Two miles northwest
of the village of Spesrhill a section six feet thick is exposed near

an aebandoned aquarry, The exposure represents an outlier sbout six_miles

teron belt,

eq

s exnoged in outerern the formetion econsists of brick-red +o

grevish orange (10YR7/h) unfossiliferons argillacecus dolostone

’D
fds

¥
E

-5
Q
{3
;

poorly defined beds 3 to 12 inches thick., In some outerons the
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is predominantly brick-red, and the orange colour occurs as bands along
fracture planes, whereas in other outcrops the red and orange colours
occur in small to large irregularly shaped patches, %ew@ﬂ%@w
content is variable, and many samples gave small residues of coarse silt
to very fine sand-size quartz, The slightly argillaceous phases have
poor vugular porosity, and the small vugs are lined with an orange friable
material, Small nodules of pyrite occur here and there throughout the
rock,

The upper 1limit of the formation is exposed at the Canada Cement
Gompany'quarry near the village of Steep Rock, Recent deepening of the
quarry shows a bed of red to greyish green(5G5/2) mottled shale, one foot
to two feet thick; between the Elm Point limestone and the brickered
argillaceous dolostone, Iron sulphide and clay-like material marks the
contact between the Elm Point limestone and the shale, In the writer's
opinion the contact represents an erosional unconformity,

The lower limit of the formation is believed to be exposed in an
abandoned quarry on sec, 28, tp. 27, rge, 7, W, Principal mer, about two
miles northwest of the village of Spearhill, The brick-red argillaceous
dolostone is two feet thick and forms the upper part of the quarry walls,
The brick-red rock is séparated from the underlying strata by an erosion-
al unconformity, Angplar fragments of the underlying rock occur through-
out these basal beds of the Ashern formation, Similar angular fragments
were found in the brick-red rock in outcrops north of Moosehorn, and in

outcrops west of the wvillage of Mulvihill about 30 miles to the south,
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Thickngss

e

The thickness of the Ashern formation is nowhere obtainsble by

Q,

lirect messurement, iWells drilled for water in the vicinity of Steep
Rock village intersect the formation and show thicknesses ranging from
a few inches to 25 feet, As the top of the formation is an erosional

surface the thickness probably differs from place to pl

ace, and the

formation is probably absent in some places,

Age
The strata constituting the Ashern formation were originally

assigned a Lower Devonian age by Tyrrell (1892, p,200E), Kindle

(191L, p,251) included them in the Stonewall formation of Silurian age,

The strata sppear to be unfossiliferous, and as erosionsl unconformities

ln

maerk the upper and lower limits of the formation either a Devonian or

Silurian age is possible,

kS

Underlying Strata

The strate underlying the Ashern formation are exposed at the
abandoned cuarry northwest of Speerhill village, On the north wall of
the quarry, Just below the erosional unconformity and the bassl breceis
there is a highly porous lenticular mass of dolostone (Figure 2), This
lenticular mass is twelve feet long and three feet high, and is nlano-
convex with the convex side upward, Much of it has been removed by
quarrying, It consists of tiny ilrregularly shaped vertical pillars

firmly cemented together (Figure 3), It is believed that the lens is

an organic structure, and the vertical pillars are probably formed by




Figure 2

Organic lens in strata between the underlying Stonewall
formation and overlying Ashern formation, Upper 18 inches

of strata shown are the basal beds of the Ashern formation,

Figure 3

Showing porosity of organic lens shown in Figure 2,
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lime secreting algae, The beds flanking the lens are massive to thick

bedded, and they thin considerably above the lens, The rorck of the

s

flanking bheds ic formed largely of detrital material derived from the

p

.

inches thick may be traced

structure, Beds
laterally from the lens, The lens probably represents a remnant of a
biocherm structure,

North of the wvillage of Moosehorn 2 similar porous rock is
exposed on 2 ridge, The many low ridges and knolls in this vicinity
are probably underlain.by gimilay bioherm structures,

4 well-bedded grevish yellow (5Y8/L) finely crystalline dolostone

underlies the biocherm zone in the abandoned cuarry, This dolostone

resembles the rock exposed on the Fairford River which was described

i..l-

kgl

of Siluri

O
e ]

by Kindle (191)L, ».250) as the Leperditis hisingeri zone

age,
AMongz the highway north of the village of Hilbre, yellowisgh crange
porous dolostone is exposed in several places, The dolostone is fossilif-

erous and contains Fletcheria ? spa., Brachyprion robustum Twenhofel,

eperditia sp,, and many gastropods, This rock is

=

nrobsbly similar to the Mmassive stromatoporoid magnesian limestonet of

(ot
b
o
=3
2
AV}
3
gy
165¢]
D
OJ
J-

~ibed by Tyrrell (1892, p,203E) as overlying the finelw

crvstalline dolostone of the Fairford River ovtcrop, Mors detailed work

N
L

he pos

ition of these beds can be

U‘}
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Fim Point Limestone

Definition

The Elm Point limestone was named by Kindle {191l, p,251) for the

ey

limestone exposed in cliffs near Elm Point on the sastern shore of Lake

rell (1892, p,19LE) had previously described the limestone
sxposures and inclunded them in the basal part of the Menitoban formation,
The Elm Point formation consists of the limestone strata between the
overlying Winnipegosan dolostone and the underlying brick-red argillaceous

dolostone of the Ashern formation,

Digtribution

The formabion occurs in a narrow hell, averaging

wide, along the eastern shore of Lake Maniltoba, Except
at Elm Point, natural outcrops are surface exposures which have no
aopreciable thickness, The most complete sections are exposed in the
Canada Cement Company quarry nesy the village of Steep Rock, and in the
Winnipeg Supply and Fuel Company querry at the village of Spearhill, Yo
exposures were found north of the Elm Point cliffs, but Wallace (1925, p.2h)
reported that outcrops of the formation occur on an island in Waterhen
Lake, The most southerly exposures of the formation are in the vicinity

of the Oak Point quarry on the SW% of sec, 18, tp, 18, rge. L, W,, Princ—
ipal mer,

A diasmond=-drill hole, Jjust north of the outlel of the Stec

2
7

River on the west shore of Dawson Bay, intersected sbout 50 feet of mottled
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mestone between 252 and 300 feet, which is believed to be equivalent to

the Blm Point formation,

Character

In outerop and in the quarries, the formation consists of a yvellow-
ish-grey (5Y7/2) finely granular limestone in beds two to five inches
thick, Generally the rock is strikingly mottled (Figure LY: the mottles
are pale yellowish brown, asppear finer grained than the yellowish grey
part, and have well-defined boundaries, Chemical snalvses show a higher
percentage of MgO, and X-ray diffraction powder photographs reveal the
presence of dolomite, in the yellowish grev areas. Partial dolomitizatio
is indicated,

Stylelitic surfaces are a characterigtic feature of the formation

¥

and are present on the uneven bedding planes (Figure 5) and joint surfaces,
Vugs and veinlets of secondary calcite are abundant, Pits £illed with

iron oxide are present, and iron sulphide nodules as much as one inch in

diemeter are found in the lower three feet of the section as exposed in

the Canada Cement Company quarry,., Fossils are abundant throughout the
formation and several highly fossiliferous thin beds contain many species

of well preserved Atrypa arctica Warren showing extraordinary development

of the marginal frill,
The best exposures of the Elm Point limestone may be seen near the

village of Steep Rock on the east shore of Lake Manitoba, TIn this vicinity

ok

he glacisted surface of the limestone is exposed

S.J-

s th

bate

drift cover n, and

over large areas, Al the lake shore directly west of the village several




Figure L

Elm Point limestone showing bedding and mottling, Canada

Cement Company quarry,

Figure 5

Polished surface of Elm Point limestone showing stylolites,



O
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cliffs of limestone expose a thickness of 19 feet, The weathered surface
has 2 rough checked appearance, and the motitling is not evidenf on the
cliff face (Figure 6), Vertical joints and faults of a few inches dis-
placement were observed,

The Canada Cement Company quarry is located on the WW: of sec,3l,
tp. 28, rge, 10, W, Principal mer, near the village of Steep Rock, A
section 21 feet thick was measured to the main quarry floor, and recent
deepening of the quarry has exposed an additional 22 feet, giving a
total section of I3 feet,

The quarry floor is gently undulating with no extreme dips, The
strats, as seen on the quarry walls, show gentle arching and sagging but
are essentially flat-lying, Small lenses of sand and/or clay are evident
in places, but generally these can be traced upward to the eroded surface.
Little 1ithologic change is evident in the section,

The FElm Point limestone at the quarry is underlain by a greenish
grey dolomitic shale which is mottled to a dark reddish brown (10R3/L),
Cable tool samples indicabe that the shele is two feet thick, This shale
is underlain by a brick-red friable shaly rock which breaks easily under

the cable tool so that the cuttings are reduced to a red mud,




Figure 6

Cliffs of Elm Point limestone on east shore of Lake Manitoba,

west of Steep Reock wvillage.

A

Figure T

Distorted strata of Elm Point limestone, Winnipeg Supply

and Fuel Company quarry near Spearhill village,

-
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Section at Canada Cement Company Quarry
Unit Thickness
Ft, In.

Elm Point Limestone

7. Limestone, yellowish grey(5Y7/2) mottled to a pale
yellowish brown(10YR6/2), finely granular, in three
to five inch beds, bedding planes uneven with styl-
olitic surfaces, secondary calcite in veins and wvugs,
some joint planes contain pits of iron oxide, Atrypa
arctica Warren and small stromatoporoids, o o o o s e 15

6, Limestone, pale yellowish brown with no mottling,
breaks with even fracture, unfossiliferous, o o o« o » 6

5. Similar to unit 7. e ¢ 0 &6 © ¢ © 6 © o @ é e e e o @ 5 2

b, Similar to unit 7 in beds up to 1l inches thick, thin
shaly partings between beds, some pinkish to greyish
purple(SPh/?) patches, e o 6 00 06 600600060 o 20

3o Limestone, yellowish grey, mottling not well devel-
oped, thick-bedded, finely granular, some pinkish
crystalline layers near bottom of unit, Nodular
masses of iron sulphide abundant and a thin layer of
iron sulphide is present on the lower surface of the
unit, A layer of greenish grey clay separates the
limestone from the underlying shale, o ¢ o © o 06 0 o 3

Erosional Unconformity

Ashern Formation

2, Dolomitic shale, greenish grey, mottling to a brown-
ish red, breaks in slabby fragmenis, . o o » ¢ ¢ ¢ o 2

1, (cable tool cuttings) Brickered friable argillaceous
dOlOStoneaeooeooeeeooooeeoooee02

Total thickness of s€CtioN, o o 6 © o ¢ 0 6 © o ¢ o o UT 8
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The Winnipeg Supply and Fuel Company quarry adjoins the village of
Spearhill on the SE % of sec, 22, tp, 27, rge, T, W, Principal mer, The
quarry is on a hill ﬁhich rises about 50 feet above the surrounding coun-
try and which has a slight escarpment on the north and east sides, This
is the most easterly exposure of the formation in this vicinity and rep-
resents an outlier about 12 miles east of the Elm Point limestone belt,

The formation has an exposed thickness of 20 feet in the quarry and
the roék is similar to that in the Canada Cement Company quarry, The walls
and floor of the quarry are extremely irregular owing to steep local dips
which are as much as LO degrees; arching and downwarping are common, (Figure 7).
Vertical joints and faults with slight displacement are numerous, Masses
as much as 12 feet across, of angular fragments of limestone cemented by
drusy calcite occur here and there,

Other irregularly shaped masses consgisting of close-set fragments
of pale yellowish brown dense fine-grained dolostone are present in several
places in the quarry, This rock appears to be a rubble type of breccia
the fragments of which are probably from the underlying dolostone which
is exposed in a small drainage excavation near the centre of the quarry,

In this excavation, two feet of Elm Point limestone is underlain by an
éxposed two feet of a pale yellowish orange fine-grained dolostone,

Parks (1916 p,12l) described a similar dolostone which underlies the lime-
stone at this locality, and a photograph published in his report shows the
contact, It is believed thét the rock shown in the photograph is now

obscured by the kilns and loading platforms, Parks considered that the

dolostone is of Silurian age. The presence of the brachiopod Atrypa
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arctica Warren in the dolostone suggests that it is a phase of the Elm
Point limestone not hitherto seen,

An abandoned quarry two and one half miles north of Osak Point
village exposes about seven feet of the Elm Point limestone, Stylolitic
surfaces are well developed on the bedding and joint planes, Many well

preserved specimens of Atrypa arctica Warren are present in. thin beds,

In the vicinity of Lily Bay, nine miles west of Deerhorn village,
the overburden is thin, and many small outerops of the limestone may be
seen,

Several domes of Elm Point limestone occur through&ut the outcrop
area, One of the larger domes is located about half a mile south of
Silver Bay on sec, 32, tp, 25, rge, 8, W, Principal mer, It is ellipt-
ical in shape, 3000 feet long, and trends north LO degrees west, The
top of the dome has an undulating surface and the strata dip away from
the crest at five to ten degrees,

Bannock Hill, three and one half miles southwest of Ashern, is a
small dome covering about 15 acres, The beds outcropping on the crest of
the dome are highly fossiliferous, The dome represents an outlier several

‘miles east of the main belt of Elm Point Llimesbone,

Thickness

The total thickness of the Elm Point limestone can not be measured
directly, A thickness of L3 feet was measured at the Canada Cement Comp=
any quarry; and probably some of the upper strata are missing, The log
of the diamond drill hole near the mouth of the Steeprock River at Dawson

Bay shows 50 feet of mottled limestone that is probably Elm Point,
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Fauna

The Elm Point limestone fauna listed below ineludes the forms coll-

ected by the writer and those listed by Kindle(1912 p.251), The fringed

brachiopod Atrypa arctica Warren, described by Kindle as Atrypa reticularis

variety A, is the most abundant species present, As this form is also
found in the Winnipegosan formation and is abundant in the lower Manitoban
beds it should not be considered a zonal fossil for the Elm Point lime-
stone as suggested by Kindle,
| Atrypa arctica Warren

Atrypa cf, arctica Warren

Atrypa maseula Stainbrook

Blichelia tyrrelli Whiteaves

Callonema cf, lichas Hall #

Cyathophyllum ? sp,

Cyrtoceras |

Elytha ¢f, fimbriata (Conrad)

Euomphalus cf, subtringonalis Whiteaves

Hexagonaria sp,

Mourlania cf, itys (Hall)

Orthoceras sp, *

Pleurotomaria ? spe *

Productella spihulicostata *

Proetus mundulus Whiteaves #*

Schizophoria striatula Schlotheim *

Straparolus sp,

Stromatoporoid ?

#, Forms listed by Kindle(1912 p.251), not collected by writer,
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Relation to Overlying Strata

A possible contact between the Elm Point limestone and the Winnip-
egosan formation is poorly exposed on the road to Dolly Bay along the
south boundary of ls, 1, sec. L, tp, 25, rge. 9, W, Principal mer, At
this locality yellowish grey(5Y8/1) fossiliferous limestone is exposed
along the road for a distance of several hundred feet, At each end of
the limestone exposure, but not in contact with it, saccharoidal dolos-
tone of the Winnipegosan formation is exposed, At the western limit of
the limestone outcrop, trenching showed that the limestone beds dip at
about 20 degrees and underlie the saccharoidal dolostone, The contact
between the limestone and dolostone is sharp, 4n inch or two of thinly
bedded impure dolomitic rock directly overlies the limestone and grades
upward to saccharoidal dolostone, The limestone is probably a domed
structure overlain by the dolostone, Erosion has removed the dolostone
from the crest of the dome exposing the limestone,
The fauna of the limestone includes the following forms:
Pinacotrypa marginata Whiteaves
Bryozoa spe.
Martinia sublineata Meek
Productella sp,
Gypidula comis ? Owen
Atrypa cf. andersonensis Warren
Atrypa cf, arctica Warren
Crispella sp,
Cyphaspis bellula Whiteaves
Ostracod sp,

All the above species excepiing Crispella sp. are present in the

Winnipegosan formation, The similarity of this fauna with the fauna of

the Winnipegosan formation suggests that the outcrop of limestone is not
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Elm Point but is possibly a phase of the Winnipegosan, Further field
work is necessary before the age of these strata can be established,

Wallace (1925 p, 26) reported that red shales underlie the Winnip-
egosan dolostone at Devil Point and Pemmican Island, At these localities,
the writer saw red clay and brick-red pebbles on the shore but nowhere
was any shale seen in place, No evidence of red shale separating the two
formations was observed in the diamond drill core from the Mafeking No, 1
hole located at the mouth of the Steeprock River, The writer believes
that no shales are present, At two localities in the southern part of
the map area the Elm Point and Winnipegosan, although not seen in contact,

outcrop a few hundred feet apart, and no evidence of shale is present,

Winnipegosan Formation

Definition

The Wimnipegosan formation consists of the strata between the under-
lying Elm Point limestone and the overlying Manitoban shales and limestones,
The name was first used by Tyrrell(1892 p, 200E) for the exposures of the

dolostone on the islands and shores of Lake Winnipegosis,

Distribution

The formation is best exposed on the islands and shores ovaawson
Bay in cliffs as much as LO feet high, Hill Island, Roderick Point on
Birch Island, Pemmican Island, and Devil Point on Lake Winnipegosis also
show good exposures of the dolostone, South of Birch Island, sgattered

outerops show that the formation forms a belt trending towards the south-
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east, In the vicinity of The Narrows, Lake Manitoba, the belt is only
eight to ten miles wide, Two small outcrops, a few miles south of Dog
Lake, wepe the most southerly exposures found,

Several of the outcrops in the southern part of the belt are in
the form of long low ridges two to three miles in length that trend
parallel to the trend of the outcrop belt, The rock composing these
ridges is»highly fossiliferous and porous and is similar to the massive

bioherm cores exposed in Dawson Bay,

Character ,

Two rock types are present in the Winnipegosan formation, Massive
to thick-bedded dolostone, which is largely organic in origin, constitutes
the bioherm facies; saccharcidal bedded dolostone, present in the inter-
bioherm areas, constitutes the normal facies of the formaticn, The two
facies and their relations to one another are described below,

Interbicherm Facies: The normal or interbiocherm facies of the

Wimnipegosan formation consists of greyish yellow(5Y8/L) to yellowish
grey(5Y8/1) uneven-bedded saccharoidal dolostone with intergranular to
slightly vugular porosity, The strata are poorly fossiliferous; large
crinoid stems, poorly preserved brachiopods, and scattered corals are the
most abundant forms, The beds range in thickness from a few inches to
three feet, Two-to five=inch shaly bands are present in some localities,
The rock weathers to a light yellowish grey and generally the weathered |
surface is irregular,

The principal outcrops of the interbioherm facies are in the vie-

inity of The Narrows, Lake Manitoba, and on Lake Winnipegosis at Devil
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Point, Pemmican Island, Roderick Point on Birch Island, and on Hill

Island,

In the section exposed at Devil Point, given below, the lower

four feet are probably part of the‘bioherm facies,

Section

Unit : Thickness
' P, In,
3¢ Dolostone, yellowish grey(5Y8/1) to pale orange,
finely crystalline to saccharoidal, poorly fossil-
iferous, in indistinct beds ranging from three to
five inches thick, pin point porosity with some
vugs possibly caused by weathering out of fossils, , .13
covered interval, . .16

2, Dolostone, yellowish orange, finely ecrystalline,
massive, weathers with an irregular surface, . o o, » o 2

1, Dolostone, greyish orange(10YR7/L), massive, highly

fossiliferous, porous, resembles bicherm core rock
of the Dawson Bay areac o o o o 0o o o o eXPOSEdo o o 2

In other outcrops the following thicknesses of the interbioherm
facies were measured: Ft, ‘
Roderick Point, Birch Islande ¢ o« 6 0 0 ¢ 06 o o o o o 11

Pemmican Island, o o« o ¢ o ¢ o ¢ o o 6 & o 6 ° & o o 18
Hill ISlande @ 6 6 © 6 6 © © © & © ©® © 6 ©6 © ¢ e & o 20

Grand Islande o o ¢ o 6 0 ¢ 0o 6 © ¢ & o e c o 00 o o 12
Macoun POinte © ¢ © o 6 © © 0 6 6 6 e © 6 & 6,9 °o e @ 10
McCaulay Harbour'e o ¢ o s s @ s 6 o ¢ 6 ¢ 6 0 0 o o o [
Quarry at The Narrows, Lake Manitoba, . ¢ o o o s o o 12

Quarry south of Richard Pointe o o o o 6 0 ¢ ¢ o o o 75

Bioherm Facies: The cliffs of thick-bedded to massive dolostone

that 6utcrop in thé area are considered to be eroded remnants of organic

reefs or bioherms,
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Erosion has stripped away most of the flanking beds and the bioherm
cores are all that remain(Figure 8), These structures are similar in
many respects to Silurian bioherms in Wisconsin described by Shrock
(1939 pp., 529-562), Although previous investigators have examined and
described these exposures none have attributed their origin to sedentary
organisms or suggested that they were originally organic reefs or bioh-
erms,

In general the rock composing the bioherm core is a tough hard
yelloﬁish grey(5Y8/1) dense thick-bedded to massive dolostone which is
commonly highly fossiliferous, External and internal molds are the
most common type of fossil preservation but generally the fossils are
poorly preserved, Corals and Stromatoporoids are abundant in some out-
crops and absent in others,

Lamination is a feature of much of the rock and is most evident on
the weathered surface(Figure 9), Small aligned wugs paralleling the
laminations in places enhance the layered appearance, These laminated
rocks were probably formed by lime secreting algae, Fossil remains are
not abundant in the algae dolostone,

Part of the rock is made up largely of fossil fragments, and form
a tightly cemented coquina, Detrital material of sand size is commonly
associated with the coquina,

In places the rock is cavernous, and some caves are as much as
twelve feet long and four feet high., The larger caves appear to be
caused by solution. The roof and walls are irregular, and much drusy

calcite is present, ©Smaller cavities up to two feet across are partly




Figure 8

Klint or eroded remnant of bioherm core, Winnipegosan

formation, Rowan Island, Dawson Bay,

Figure 9

Weathered surface of algal dolostone, Winnipegosan formation,
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filled with a highly porous tightly cemented mass of fossil debris,
These smaller cavities are probably an original feature of the growing
biocherm, Many other small voids are caused by weathering or by the
dissolution of fossils,

In one small cave, which is a few feet in diameter and about
15 feet above the level of the lake, several spherical pisoliths were
found resting unattached in a carbonate sand which covered the bottonm
of the cave(Figure 10), The pisoliths rangé from half an inch to one
and a half inches in diameter, A polished section through the centre
of one of the spheres shows a concentric banding of light and dark cal-
cite, These pisoliths appear to be similar to the cave oolites or
"cave pearls" described by Pond(19L45 pp. 55-58).

‘ Lenses of well-bedded unfossiliferous dolostone as much as three
feet thick and twenty feet long occur here and there, These lenses
either pinch out laterally or grade abruptly into massive rock,

Fractures, joints and some faults are commonly present in the
bioherm structures, Near-vertical joints extend from top.to bottom of
some outerops,

Many of the structures are arched slightly and dips increase.to~
wards the flanks(Figure 11), Flanking beds are generally not present,
but in places strata of finengrained dolostone dipping at 15 to 30 deg-
rees were observed on the margins of the main structl;feo These beds
grade laterally into the core rock or are in the form of thick wedges
which thin considerably toward the core,

The klintar range from small mounds thirty feet in diameter and




Figure 10

Pisoliths or "cave pearls", bioherm facies, Winnipegosan

formation,

Figure 11

Klint or bioherm core on north side of Salt Point, Dawson

Bay,
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fifteen feet high to large masses several hundred feet long and LO feet
high,

The highly resistant klintar form many prominent headlands and
islands on Lake Winnipegosis and Lake Manitoba, Completely denuded
klintar are seldom found, Generally the island or headland is almost
covered by drift and the massive rock is exposed only at some extremity,

The various klintar and their dimensions are listed in the

following table:

LOCATION REMARKS

Dawson Bay}Area

Whiteaves Point Cliff 20 feet high extends about
half a mile along the shore,
Island, one and a half miles Vertical cliff, about LO feet high
north of Whiteaves Point and 500 feet long on northwest
side of island,
Big Rock Island, two miles Prominent cliff, LO feet high on
west of Whiteaves Point northwest side of island,
Island, one mile southwest Small rounded hill 20 feet high
of Whiteaves Point composed mainly of Actinostroma,
Island, half a mile north- Cliff, 20 feet high on northeast
west of Dog Island side of island, contains many

colonial type corals,

North side of Salt Point Several cliffs form prominent head-
lands along shore, largest klint
is 38 feet high(Figure 11),

Sugar Island, three miles Cliff 19 feet high at northeast
north of Salt Point . extremity of island, contains many
colonial type corals,

Two and a half miles north- Several promontories of massive rock,
east of Red Deer River outlet as much as 27 feet high,



Rowan Island

Two miles west of Rowan
Island

About one mile east of mile
22, The Pas~-Mafeking Highway

Lake Manitoba

Babe Island, Toutes Aides
Bay

Big Sandy Point, 7 miles
east of Crane River

Richard Point

35

Cliff 20 feet high exposed at
south end of island(Figure 8).

Promontory formed of massive
fossiliferous dolostone, Sacchar-
oidal dolostone of interbicherm
facies is exposed on east side of
cliff,

Flat-topped hill, 10 feet high
and 600 feet across, Composed
mainly of stromatoporoids and
algal dolostone, Contains many
nodules of pyrite,

Highly fossiliferous cliff, 11
feet high, extends 60 feet along
the shore,

Cliff 11 feet high and 75 feet
long exposed at extremity of point,
Small klint, shaped like an invert-
ed bowl, 8 feet high and 50 feet
in diameter is exposed 300 feet
inland from point,

Massive cliff, 12 feet high, forms
promontory on west side of point,

Along the north side of Salt Point, Dawson Bay, the bioherm facies is
directly overlain by the lower shales of the Manitoban formation, and

the upper beds of the bioherm can be examined, The dolostone grades
upward through an impure dolomitic limestone, slightly argillaceous in
places, to a yellowish white limestone, The limestone ig distinctly
crystalline, friable in places, and contains minor amounts of pyrite in
the upper few inches, In the transition beds secondary calcite is abund-

ant in small vugs, Just below the transition zone yellowish brown con-
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centrically banded pisoliths are abundant in some beds, giving a mottled
appearance to the rock, The limestone of these upper beds has, here and
there, the laminated appearance which characggées much of the biohermal
dolostone, The limestone strata are considered to be part of the bioherm

and not a separate sedimentation unit,

Relations of the Two Facies: Tyrrell(1892 p, 200E) described the

saccharoidgl dolostone aé occurring only in the lowee part of the Winmipeg-
osan formation and underlying the "hard tough generally compact dolomite',
As the former rock was found by the writer to occur overlying and apparent-
ly grading into the bioherm facies,; it is believed that the saccharoidal
dolostone is the normal facies of the formation in which the bioherms
occur,

The following descriptions of several of the outcrops will serve
to illuétrate the relations of the two facies,

The peninsula south of Richard Point and east of Manitoba Island
is underlain by the saccharoidal dolostone, which can be seen in numerous
outcrops as the superficial deposiis are thin, The area directly east
of Manitoba Island SW %, sec, 35, tp. 2L, rge, 10, W, Principal mer, is
locally known as Red Deer Island, Low circular‘moundsy shaped like in-
verted bowls, averaging thirty feet in diameter and four feet high, out-
crop on the western half of the island(Figure 12), The mounds are
unfossiliferous and are composed entirely of a laminated dolostone, The
laminations are uneven and wavy, giving a characteristic appearance to

the weathered surface(Figure 13), These mounds are believed to be formed




Figure 12

Mounds of algal dolostone in Winnipegosan formation on Red

Deer Island, vicinity of Narrows, Lake Manitoba,

Figure 13

Weathered surface of algal dolostone, Winnipegosan formation,

Red Deer Island,
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Figure 12

+
!
!

Figure 13
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by lime secreting algae. About twenty of the mounds outecrop in the space
of a few acres,

Trenching at the edge of one of the mounds exposed the underlying
saccharoidal dolostone of the interbioherm facies, A two-inch fossil- |
iferous band marks the contact between the twe reock types,

One mile directly east of the southern tip of Manitoba Island the
saccharoidal rock is exposed in a quarry on ls, 16, sec, 26, tp; 2l,
rge, 10, W, Principal mer, The beds of the quarry strike north 50 deg-
rees east and dip 20 degrees towards the northwest. A4 thickness of
60 feet may be directly measured, but the true thickness is probably
more than 100 feet,

Several hundred feet southeast of the quarry a section is exposed
in a pit 16 feet deep on the top of a small knoll, The upper 15 inches
of the section is of rock similar to the rock in the quarry, The
underlying rock is tough hard thick-bedded to massive fossiiiferous
dolostone similar to the rock in the bioherm cores, .In this locality
the bedded strata are probably draped over a large bioherm, the draping
causing the abnormal dips noted, |

Three miles southsast of the quarry the road between Nina Lake
and ThevNarrows crosses a northwest trending ridge several miles long
which rises about 35 feet above lake level, Saccharoidal dolostone of
the Winnipegosan formation forms the ridge, Several irregularly shaped
mounds, as much as 50 feet across, are exposed along the crest of the

ridge, Erosion has removed the upper beds from the centre of one of the

larger mounds and shows that massive fossiliferous dolostone underlies
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30 inches of bedded saccharoidal rock, The bedded rock is draped over
the massive rock thus forming the mound, The massive dolostone contains

many Stringocephalus burtini and is similar to the rock of the bioherm

cores in the Dawson Bay area,

' The section in Figure 1L illustrates the relations of the facies

in the vicinity of The Narrows,

Thickness
| The thickness of the Winnipegosan formation can be determined only
by a study of well samples, In the Mafeking No, 2- H, Johnson welll in
the Dawson Bay area, the top of the Winnipegosan formation is placed at
about 390 feet, The Elm Point limestone, presumably is encountered at
620 feet, giving a thickness of 230 feet for the Winnipegosan formation,
The published log(Kerr, 1949, p. 102) indicates that the main constituent
between 500 and 600 feet is limestone, X-ray powder diffraction photo-
graphs show that the cuttings of this interval contain considerable dolo-
mite and are largely dolostone,

The diamond drill hole, Mafeking No, 1, on sec, 1, tp., Ll, rge, 25,
W, Principal mer, just north of the Steeprock River outlet begins in
limestone that marks the upper limit of the Winnmipegosan formation in
that vicinity, The grey limestone with brownish mottles at 252 feet is

probably Elm Point limestone, so that 250 feet of Winnipegosan were

L The log of this well appears in Publication L9-=1, The Stratig-

. raphy of Manitoba with Relation to 0Oil and Natural Gas Possibilities, p,102,
under the heading Northern Manitoba Oil No, 3, The location of this well
is 1s, L, sec, 23, tp, L3, rge, 26, W, Principal mer,
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encountered in that hole, The log of the Mafeking No, 1 was mede avail-
able to the writer by the Geological Survey of Canada,

In the Winnipegosis No, L well on sec, 29, tp. 30, rge, 17, W,
Principal mer,, (Wickenden, 193k, p, 165B) the strata between 70 and 340
feet are probably Winnipegosan giving a thickness of 270 feet, which

agrees fairly closely with the thickness at Dawson Bay,

Fauna

The fauna of the Winnipegosan formation is large and varied, The
forms in the following table are those collected by the writer and the
list is not considered complete, A more complete faunal list is contained
in Tyrrell's report(1892 p, 205E), In the distribution table below,
locélity oécurrences marked T indicate: that the species is listed by
Tyrrell as occurring at that locality,

The fossil 1ocaiities are as follows:

Vicinity of The Narrows, Lake Manitoba,

1, East of Nina Lakes'ls; 9, 'sec, 15,tp. 2L, rge, 9,W, Principal mer,

2. Ridge, half a mile west of Nina Lake, ls, 10, sec, 18, tp. 2L, rge, 9W,
3¢ Rose Hill Quarry, 1ls, 16, sec, 26, tp, 2L, rge, 10, W, Principal mer,
4, Road to Dolly Bay, 1s, 1, sec, L, tp, 25, rge, 9, W. Principal mer,

Lake Manitoba,

5. Richard Point
6. Big Sandy Point, 7 miles east of Crane River

7. Monroe Point, 1 mile north of Crane River,




8, Pentamerus Point, L miles north of Crane River,

9. Babe Island, Toutes Aides Bay,

Lake Winnipegosis

10, McCaulay Harbour,

11, Devil Point,

Dawson Bay, Lake Winnipegosis

12o Whiteaves Point,

13, Island, 13 miles north of Whiteaves Point,

1L, Big Rock Island, 2 miles west of Whiteaves Point,

15, Small island, north west of Dog Island,

16, Sugar Island, 3 miles north of Salt Point,

17, North side of Salt Point,

18, Point south of Red Deer River outlet,

19, Two and one half miles north east of Red Deer River outlet,
20, Two miles north of locality 19,

21, Rowan Island,

22, Point, 2% miles west of Rowan Island,
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Relation to Overlying Strata

In the Dawson Bay area the contact between the Winnipegosan form-
ation and the overlying shales of the Manitoban formation is exposed in
several places along the north shore of Salt Point(Figure 15), The upper
beds of the Winnipegosan formation are finely crystalline limestone grad-
ing downwards to dolostone, The contact between the limestone and the
Manitoban shale is sharp, and no transition zone is evident, The shale
has been eroded from the tops of the biohermskand is found only on the
flanks of the arched structures, Near the Bell River and near the mouth
of the Steeprock River, where the bicherms underlie domed strata of the
Manitoban formation, the shale is 30 to LO feet thick,

In the Bell River area several small outcrops of Winnipegosan
dolostone are exposed at lake level, These beds are near the top of the
upper limit of the formation, as Manitoban strata outcrop close by, The
dolostone is unfossiliferous and contains numerous small angular cavities
that are undoubtedly mineral moulds, The crystal habit of the mineral
that formed the moulds could not be determined, but the shapes of the

cavities indicate a tabular erystal habit such as exhibited by gypsum(Fig.16),.
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Figure 16

Mineral molds in Wimipegosan dolostone,
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Manitoban Formabtion
Definition

The term Manitoban was introduced by Tyrrell(1892 p, 199E) for the
shales and liméstones of Devonian age which overlie the Winnipegosan form-
ation, Kindle(191h p, 256) divided the Manitoban formation into two faunal
ZONES, A preliminary study of the fauna collected during the field season
indicates a faunal change from a lower to an upper division of the form-
ation, and several species not represented in the lower division are pres-
ent in the upper., These two divisions correspond to Kindle's two faunal
zones, A distinet lithological difference is also apparent between the
two divisions, Revised nomenclature for the strata constituting the Manit-
oban formation is not attempted in this report but further field work and
faunal studies will probably indicate the advisability of adopting new
formational names, For purposes of description the lower and upper divis-

ions will be referred to as lower and upper Manitoban,

Distribution and Character of lower Manitoban

Outcrops of lower Manitoban strata occur in a belt 15 to 30 miles
wide that trends northwest from the vicinity of The Narrows, Lake Manitoba,
to the west shore of Dawson Bay and the banks of the Red Deer River,

Several lithological units are present in the lower Manitoban, The
stratigraphic relations of the different units are best exposed in the
Dawson Bay area, Numerous domes are present near the southwest corner of

the bay and where shore line erosion has cut through the domes complete
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sections are exposed, The columnar section in Figure 17 gives a general-
ized picture of the stratigraphic sequence for the Dawson Bay area,

The basal strata of the lower Manitoban are red to grey unfossile
iferous shale, The shale is at the base of the cliffs and much of it is
covered by rock fall and vegetation, A thickness of 30 to LO feet was
established by trenching in several places, The shale is bedded in places
and breaks into blocky fragments, elsewhere it is fissile, The colour
varies somewhat, but generally the lower beds are red grading upwards to
grey or yellowish grey,

These bagal shales are not evident in the souﬁhern part of the map-
area, The log of the Winnipegosis No, k4 well (Wickenden 193k, p, 165B)
shows no indication of shale above the Winnipegosan dolostone, The conte=
act between the Winnipegosan and Manitoban formations is not directly
exposed in the southern part of the area although the two formations out-
crop in close proximity in several places, The argillaceous to dolomitic
limestones described below are presumably the lowest Manitoban strata
present in the area from Weston Point to the southern limit of the outcrop
area, and the basal shales probably pinch out somewhere between Dawson
Bay and Weston Point,

Ten to twelve feet of argillaceous to dolomitic limestone overlies
the basal shales, Shaly bands as much as two feet thick are present, A
knobbly weathered surface seen in places is due to the presence of nodules
of limestone in an argillaceous matrix., In general the rock is a grey -
argillaceous limestone, but in places it grades laterally to a greyish

yellow finely crystalline dolomitic limestone or to dolostone, Here and
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there the argillaceous rock is mottled to a greyish yellow, X=ray diff- -
raction photographs show the presence of dolomite in the greyish yellow
phases; and dolomitization is thus indicated, In one outcrop, small
nodules of white chert are present in the argillaceous limestone but no
chert was found at corresponding horizons in other outcrops, Pyrite forms
narrow bands in some of the rock, The rock becomes denser and less
argillaceous near the top of the unit and grades upwards to the limestone
described below, |

Overlying the argillaceous limestone are about 15 feet of yellowish
grey(5Y7/2) to pale yellowish brown(lOYR6/2) finely gfanular fossiliferous
limestone in beds three to five inches thick, Fossil fragments are abund-
ant, and layers of finely comminuted fossil material are commonly present,
Crinoid stem fragments show up as light coloured blebs throughout much of
the rock, Secondary caleite is present in vugs and veinlets, The upper
strata of all the domes examined in the area are composed of this bedded
limestone,

The yellowish grey bedded limestone is exposed in se#eral places
along the banks of the Red Deer River, At one locality the bedded limee
stone is overlain by about 19 feet of shale and argillaceous limestone,

At Point Wilkins the lower part of the section is composed of shale
and argilleceous limestone, Eleven feet of red to grey unfossiliferous
calcareous shale forms the base of the c¢liff, A4bout 24 feet of bedded
argillaceous limestone overlies the shale, These strata are presumably
the upper limit of the shales and argillaceous limestone exposed in the

Red Deer River section and represent the youngest beds of the lower
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Manitoban sequence, The argillaceous limestone at Point Wilkins is over-
lain by 48 feet of the Point Wilkins limestone member of the upper
Manitoban,

The detailed lithology of the lower Manitoban strata can best be

illustrated by describing typical outcrops and sections from various parts

of the area,

Section at east side of point about three quarters of a mile

northeast of the Bell River outlet

Unit ‘ Thickness
Ft, In,

3. Yellowish grey(5Y7/2) fossiliferous bedded limestone, o12
2, Argillaceous to dolomitic limestone, unevenly bedded,
shaly partings, Bottom of unit is greyish yellow
highly dolomitic limestone grading upwards through
a mottled rock to olive-grey argillaceous limestone, o 9

1, Calcareous shale, dirty yellow to olive grey, weathers
with a knobbly surface, fissile in places, ., . exposed, 11

Total thickness of section, , 21 11

About half a mile southeast of the point where the above section
was measured and a mile east of the Bell River outlet a prominent ¢liff
exposed a section through an eroded dome, Several sections were measured
along the face of the cliffy, These are shown in Figurg}Be A generalized
section is given below,

Near the east end of the outerop, the beds dip steeply to the west,
and small faults are present, At least 35 feet of shale overlie the

Winnipegosan strata and represent the lowest strata of the Manitoban formation,
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Generalized Section

Unit Thickness
Ft, In,

Lower Manitoban

6. Yellowish grey fossiliferous bedded limestone, , , o, 11

5. Limestone, slightly argillaceous, olive grey,
dense thick-bedded, grades laterally to greyish
yellow dolomitic limestone, In places a wellw
defined band of pyrite crystals is present two
inches above the lower limit of the unite o o ¢ o o o 3

L, Argillaceous limestone to calcareous shale,

some dolomitic phases, shaly bands weather with

a knobbly surface, Small solution caves, lined

with banded onyx-like calcite nodules and large

calcite crystals occur near the east end of the

outcrop, Near the caves the strata show evidence

of 81umpinge e © o 6 o © © © © © © © o o expOSedQ e o
covered interval, , ,

3. Greyish yellow shalee o o o o o ¢ o o o ©€XpoSede o o
covered interval, , ,

RedshaleeooeeooeooeoooooexPOSEdeoe
covered interval, , o 1

[e-RAW O N N\

Winnipegosan Formation

2, Greyish yellow dolomitic limestone in four-inch
bedsooaooeoooaeoaoooooaexposedeee2
covered interval, . o 3
1, Dolostone, greyish yellow, massive, porous;
much of the rock is made up of masses of tiny
coralso ® 6 © e © o o © © © © e © 6 © o oexposeda © o 1

Near the mouth of the Steeprock River an extremely uneven topography
results from numerous domes throughout the area, A section was measured
about half a mile north of the river outlet, This is the site of a diamond-

drill hole known as Mafeking No, L, The drill hole begins in the upper
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beds of the Winnipegosan formation which outcrop at the base of the e¢liff,

Section

Unit Thickness

3.

o, In,
Lower Manitoban

Yellowish grey fossiliferous bedded limestone, , . o 8 6

Slightly argillaceous limestone, light olive
grey, in two to three-inch beds, highly fractured, , 2 6
covered interval, , o 5

Argillaceous limestone, greyish yellow(5Y8/L),

in well-developed thin beds as much as three inches
thick, beds appear slightly laminated owing to
COlourChangeSeoaooooooooooeexposedeee 2

Shale, light olive grey(5Y6/1), breaks up readily

into small fragments, 11 feet of the grey shale

is present grading downwards to at least 15 feet

OfredShaleeaoee;ooeoooooteoao'ooa26
covered interval, », o 15

Wimipegosan Formation

Limestone, finely granmular to saccharoidal, slight
laminated appearance, Several saline springs are
flowing from this horizon, o o ¢« o o o o €Xp0seds o o L

The limestone unit forming the upper beds of the sections just

described is also exposed im several places along the banks of the Red

Deer River, A few hundred feet west of The Pas-Mafeking Highway bridge

a good section is exposed that shows the strata that overlies the lime-

stone, The lower beds cccur at the east end of the outerop as the beds

dip 6 degrees to the west,
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Section

Unit Thickness

5. Argillaceous limestone, dirty olive yellow,
weathers with a powdery surface, in beds seven
to ten inches thick, fossiliferous, many large
Atrypa mascula, minor black chert, s o o o o o o o o 1 b

i, Calcareous shale, pale olive(10Y6/2), breaks

in slabby fragments, lower part of unit is

more fissile and becomes bluish in colour,

fveOSSilfI‘agmentSaoaaoaceeoeooeoo 11 6
3¢ Argillaceous limestone, light greenish grey(5GY8/1),

shaly in places, unevenly bedded, minor pyrite,

fossiliferous, many large Atrypas including A, arctica

and A, mascula, fossils generally concentrated in

thinbedsoaooo@eooaeesoeeoeooo@6
2, Yellowish grey fossiliferous bedded limestone, o o o 10 5
1. Argillaceous limestone, yellowish grey(5Y8/1) to

greyish yellow(5Y8/L), finely granular, frisble »

in beds one inch to two inches thick, poorly

f03511iferouss o o o o o o o o o o o o o €Xposed, 3

Total thiclkmess of section, o, o 32 3

About a mile up the river from the place where the asbove section
was measured, an outcrop in the form of a small anticline is exposed on
the south bank, Yellowish grey bedded limestone constitutes the lower
eight inches, This is overlain by about nine feet of argillaceous lime-
stone that has shaly partings, The upper beds of this unit are shaly,
The limestone at the bottom of this outecrop is probably equivalent to
the upper part of unit 2 in the above section(Figure 19),

Half a mile farther up the river the yellowish grey limestone is
again exposed, The rock is highiy faulted, and no estimate of the thick-

ness could be made, On some of the fault planes and in small fissures,
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a sandstone consisting of small rounded quartz grains was seen,

The largest exposure of rock in the Dawson Bay area is at Point
Wilkins on the west shore of the bay about four miles north of the
Steeprock River outlet, Sheer cliffs as much as 90 feet high extend
about two miles along the shore(Figure 20), Tyrrell(1892 p, 183E) des-
cribed the c¢liffs in detsil, The beds are essentially flat=lying with
broad undulations, In two or three places a jumbled mass of huge blocks
of limestone, as much as six feet across, form a coarse breccia and fill
in what were apparently large fissures, Many of the blocks are from the
top beds of the eliff, The matrix of the breccia is generally a rubbly
appearing argillaceous limestone, but in one disturbed area near the
south end of the c¢liffs much of the cementing material is a micaceous

sandstone,

Point Wilkins Section

Unit : Thickness
Ft, Im,

Upper Manitoban(Point Wilkins member)

3, Limestone, yellowish grey(5Y8/1), dense, in beds
as much as five feet thick, fossiliferous with ;
manyspeCieSOfAthyriSeeeeeeoooeoooee }48

Lower Manitoban

2, Argillaceous limestone, yellowish grey(5Y7/2) with
shaly partings, near base of unit well-formed pyrite
crystals are abundant, fossiliferous with some :
fragmental fossil 1ayerss o o o ¢ o o o 0 o o o o o 2L 3

le Calcareous shale, red to grey, breaks in small blocky
fragments, fissile in places, o ¢ o o o - ©Xposed, , 11

Total thickness of section, , , 83 3




Figure 20

Point Wilkins on the wesi shore of Dawson Bay, Cliff is
®
100 feet high at its highest point and extends for more

than two miles along the shore,
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The shales and argillaceous limestones of unit 1 and 2 are believed
to correspond to the upper limit of similar strata which overlie the yell-
owish grey bedded limestone in the Red Deer River section,

The contact between units 2 and 3 could not be examined closely
owing to the sheer cliff, but it is distinct as viewed from the base of
the cliff,

On the west shore of Pelican Bay about latitude 52 degrees Ll min-
utes, lower Manitoban beds are exposed in c¢liffs which extend 300 feet

along the shore,

Section

Unit Thickness
Ft, In,
2. Yellowish grey bedded limestone, concentrations
of fossil in beds, Atrypa arctica abundant, o o o 6 o 7

1, Argillaceous limestone, greyish orange(10YR7/kL),
slightly mottled to a pale olive green, some
fossil fragments, poorly bedded, stringers of
secondary calcit€e o o o o o o 0 » o o o €XpoSed, o o L

Total thickness of section, , o 11
Fifteen miles northwest of the outcrop at Pelican Bay the following
section was measured on the west shore of Cameron Bay,

2, Dolomitic limestone, slightly argillaceous, pale
yellowish orange mottled to a yellowish grey, finely
granular to crystalline in beds one inch to three
inches thick, breaks in slabby fragments, A highly
fossiliferous layer is present about eight inches
from the bOttomﬁ ® © -] e L] Q -] L] Q -] LJ © L] -4 -4 @ -] [ 13

1, Highly dolomitic limestone, greyish yellow(5Y8/L),

finely crystalline, in beds up to 12 inches thick
with shaly partings, o ¢ o ¢ 0 0 ¢ o o » €Xp0S€d, o o 2 9
Total thickness of section, o o 15 9
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Nearly sixty miles southeast of Dawson Bay, at South Manitou Island,
Brabant Point, and along the east side of Weston Point, are several outcrops
of the lower Manitoban beds, The sequence of beds in this part of the area
is similar to that of the Dawson Bay section but the lower shale which is
30 to LO feet thick in the Dawson Bay section is not present, No evidence
bf this shale is found in any of the exposures in the southern part of the
area,

The largest exposure of Manitoban limestone in this vicinity is in
c¢liffs at Brabant Point, The exposure extends along the shore for sbout
half a mile, but it is discontinuous owing to slumping and erosion, Irreg-
ularity of dip and the presence of faults make it difficult to trace the
beds laterally.

The following section measured near the north end of the outcrop
area at Brabant Point illustrates the lithology of the several units

present,

Section

Unit "~ Thickness
Ft, 1In,

i, Argillaceous limestone to calcareous shale,
yellowish grey, highly fractureds o« ¢ o o o ¢ & o o o 3

3, Limestone, yellowish grey to pale yellowish
brown, in uneven beds, fossiliferous, o 6 ¢ o o o o o L3

2. Dolomitic limestone to argillaceous limestone,
greyish yellow, fossiliferous, slightly mottled,
contains stringers of secondary calcite, the
lower one foot of this unit is argillaceous
WithShalypartingSee@oeooeeeeeeocee3
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Section(cont 'd)
1. Dolostone, greenish grey(5GY6/1), dense to
finely granular, even textured, in beds five
to ten inches thick, grades upwards to a
greyish yellow finely crystalline dolostone,
minorpyritegoaegiooeaaoeeeeexposedoeo 9

Total thickness of section, , o 28

Several smaller sections that were measured showed a similar
sequence of beds, Several hundred feet to the south of the measured
seetion the argillaceous limestoﬁe of the top unit is thicker and grades
upwards to a calcareous shale, Although not directly measured, at least
20 feet of shale is believed to be present,

Near the centre of the outcrop area a low cliff of dolostone,
typical of the bioherm facies of the Winnipegosan formation, is exposed
near the shore, The exposed thickness is two feet, and the rock is grey-
ish orange massive tough porous finely crystalline dolostone which cont-
ains nodules of light grey chert, No other rock is exposed within 300
feet, but the dolostone is probably near the top of the Winnipegosan
formation, and the strata described in the section represent the basal
beds of the Manitoban formation in this vicinity,

On South Manitou Island, rock is exposed in discontinuous cliffs
for about 1600 feet along the north shore, Several lithological ﬁnits
are represented but owing to faults and irregular dips the stratigraphic
sequence is difficult to establish, Presumably the lowest beds of the
section are exposed at the base of a cliff about 1000 feet west of the

most easterly cliff, These beds are greyish yellow(5Y8/L) dolomitic
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limestone containing argillaceous phases, Many lateral changes occur,
and mottling due to partial dolomitization is seen at several places,

At least seven feet of this unit is exposed., Several feet of yellowish
grey argillaceous dense bedded limestone with shaly partings overlies
the greyish yellow rock, This limestone grades upwards to a yellowish
grey fossiliferous limestone which is at least ten feed thick, Grey
calcareous shale appears to be the highest rock in the section, At the
western end of the line of c¢liffs several small domes of the yellowish
grey bedded limestone are overlain by caleareous shale,

On the eastern side of a small island about half a mile west of
the northern tip of Weston Point, cliffs of limestone 12 feet high extend
for several hundred yards along the shore, The rock is yellowish brown
to yellowish grey unevenly bedded fossiliferous limestone with several
thin clastic beds containing many fossil fragments, The beds dip towards
the west at 20 to 28 degrees, The cliffs are eroded remnants of domes,
Half way up the east side of Weston Point is a small cliff, eleven feet
high, of limestone similar to that just described,

South of Weston Point, on the west shore of a small bay locally
known as Barney's Bay, a long cliff of limestone is exposed, The lower
eight feet is cémposed of three-to five-inch beds of greyish yellow(5Y8/L)
finely granular dolomitic limestone, In places the rock is argillaceous
with several two-inch shaly bands, The beds contain scattered fossils
and highly fossiliferous bands form the tops of some beds, The lower

eight feet are overlain by three feet of pale yellowish brown(10YR6/2)
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finely granular bedded limestone which contains many fossil fragments,

Near the town of Winnipegosis, limestone is exposed in several
places along the banks of the Mossy River, At the bridge, about two
miles from the mouth of the river, a section 16 feet thick was measured,
The outcrop is in the form of an anticline that strikes North 25 degrees
east, and the crest and east limb are exposed, Several small faults are
present, and some of the rock is brecciated, The lower few feet are of
irregularly fractured yellowish brown massive limestone, The upper beds
consist of yellowish brown finely granular limestone in thin even beds,
one half to one inch thick, Slight colour changes give the rock a lam-
inated appearance,

Several hundred yards down the river on the west bank the thine-
bedded rock is again exposed, The beds dip steeply into the river and
are faulted, The laminated beds are distorted, and small healed fract-
ures indicate that deformation took place before the beds were consolid-
ated,

One and a half miles west of the town of Winmipegosis on the N,W.%
of sec, 9, tp, 31, rge. 18, W, Principal mer,, a small abandoned quarry N
exposes the following section:

Unit Thickness

Ft, 1In,

2, Limestone, yellowish grey(5Y8/1), in poorly defined

beds one inch to two inches thick, The lower three
feet is dense and unfossiliferous but grades upwards
to a more fossiliferous rock with much clastic mat-
erial, Rounded masses, as much as one foot in diam-

eter, of finely crystalline hard limestone that shows
concentric laminations, are present in places, . » o L b
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Seetion(cont'd)
1, Limestone, yellowish grey(5Y7/2), dense, in even thin
beds, The beds become thinner towards the top of the
unit, Slight change in texture and colour give a
laminated appearance, The top of this unit forms the
quarry floor and small mounds as much as three feet
in diameter protrude three to five inches above the
quarry floor, The mounds are tough and hard, and have
slight vugular porosity. An irregular layered appear-
ance suggests algal origin, The top beds of this unit
have a weathered appearance and desiccation figures
arepresent’oeooeaooeoeooooexposedooo2 10

Total thickness of seetion. . » T 2

The strata in the Mossy River exposures and in the quarry are
probably somewhat higher than the Snake Island and Charlie Island strata,

The topography of the area south of Lake Winnipegosis, including
Snake and Charlie Islands, is irregular owing to the presence of domes in
the underlyipg strata, On the crests of many of the domes and ridges the
soil mantle is thin, and the bedrock is exposed, In gemeral, the rock
exposed is yellowish grey bedded fossiliferous limestone similar in charac-
ter to the strata which forms the tops of the domes in the Dawson Bay area,
In two localities however, the upper beds are composed largely of stromat-
oporoid limestone, so no doubt some of the uneven topography is caused by
underlying resistant masses of the stromatoporoid rock,

Large spherical masses of Actinostroma sp, are exposed in an aband-

oned quarry on the northeast % of sec, 29, tp. 30, rge. 17, W, Prineipal
mer, Bight feet of limestone is exposed in the quarry, and the rock is
almost entirely of organic origin, Stromatoporoid limestone constitutes

most of the rock exposed, but recrystallized crinoidal limestone which has
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strongly developed calcite cleavage is present in considerable amount,
Several different types of corals are also abundant,

Red clay grading downwards to a red calcareous shale is exposed
on a low ridge along the north boundary of 1ls, 13, sec, 10, tp, 30, rge, 17,
W, Principal mer, The shale is similar to that exposed near the end of
Steeprock Lake described below, and it probably overlies the bedded
fossiliferous limestone that forms the domes in this area,

Snake Island in Lake Winnipegosls is about five miles east of the
town of Winnipegosis, The strata outcropping on the island are considered
typical of the yellowish grey bedded limestone unit that occurs throughout
the area, The rock is exposed in c¢liffs at several places on the islandg
the largest exposure is on the northwest shore, At this point the cliff
extends for several hundred feet along the shore, and the beds dip gently
away from the centre of the exposure giving the appearance of a low anti-
cline,

The following section was measured at the highest point of the cliff
illustrates the lithology of the Snake Island beds,

Unit : Thickness

Ft, In,

5. Limestone, pale yellowish brown(10YR6/2) to

yellowish grey(5Y7/2), finely granular fossil-

iferous with many fossil fragments, breaks with

irregular fractures o o« o o o o o ¢ o o6 6 0 06 0 6 0 o 1L 2
L, Limestone, light brownish grey(5YR6/1) to pale

yellowish brown(10YR6/2). The bottom of this unit

consists of a one=inch fragmental band made up

largely of comminuted fossil fragments, The lower
surface of the band is an even bedding plane,
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Section(cont'd)

i, (cont'd) The fragmental band grades upwards to a
dense unfossiliferous rock which is topped by
another two-inch fragmental layer, The upper .
surface of this layer is ripple-marked as desc-
ribed by Kind.le(l9lh Pe 25’1)0 o 6 6 06 0 65 06 06 0 6 o L 2

3, Limestone, pale yellowish brown mottling to a
pale yellowish orange, finely granular, highly
fossiliferous, many fossil fragments in one-to

three-inch beds, less resistant than overlying
unito o -3 -] o @ L [ e L] ® L k-3 9 ° o & ® ® ° L] -3 [ L4 o l S

2, Light brown argillaceous limestone with some
fissile shale, o o o ¢ ¢ o 0o 6 o o 6 6 6 o 6 s o o o O 2

1, Limestone, slightly argillaceous, yellowish grey
to pale yellowish brown, dense to finely granular,
in beds as much as seven inches thick, fossilif-
erous, with many fossil fragments, slightly mottled,
some small nodules of iron sulphide, , ., exposed, » o 5 5

Total thickness of section, . 19 h

On Charlie Island and on the mainland west of the island are many
small cliffs of lower Manitoban limestone, These exposures are parts of
eroded domes, As exposed the rock is a pale yellowish brown to yellowish
grey dense to finely granular, fossiliferous limestone in uneven beds,
Some bands are composed largely of fossil fragments, In places the beds
are faulted slightly and some parts are brecciated, The beds dip as much
as 18 degrees away from the crests of the domes,

The following section measured at the north end of Charlie Island

i1lustrates the lithology,

Unit Thickness
Ft, In,
L, Limestone, pale yellowish brown(10YR6/2),
weathering to a light grey, in one~to five-




Section(cont'd)

L, (cont'd)inch beds, fossiliferous with many Ft, In,
fossil fragments, some secondary calcites o o o o o o 5

3. Limestone, pale yellowish brown, mottling te
light brown(5YR5/6), dense, highly fractured,
slightly fissile in places, fossil fragments, o o - « 1 11

2, Limestone, pale yellowish brown, dense to
finely granular in even beds two to three
inches thick, poorly fossiliferous except
for a two ineh band of fossil fragments,
The top surface of the band is even, whereas
the bottom surface is highly irregular. o o « » « o o 1 11

1, Limestone, yellowish grey to pale yellowish
brown, dense, conchoidal fracture, poorly
bedded, unfossiliferous. « o o o o o o o €Xpo0sed, o o 9

Total thickness of section, , o 9 7

At Steeprock Lake a section 15 feet, three inches thick was
measured, An elongated dome with a greatly undulating crest forms a
prominent point at the south end of the lake, The section was measured

on the west side of the point and is as follows:

Unit Thickness
Ft, In,

L, Limestone, yellowish grey(5Y7/2), dense with
some parts containing clastic material and many
fossil fragments, highlyafgacturede e 06 © © o © © © © 6 u

3, Limestone, pale yellowish brown with pale orange
and reddish mottling and streaks., The upper four
inches of this unit is highly fossiliferous with
manybraChiOPOdseooeo-oaeooeuoeeooeO 8

2, Limestone, yellowish brown, mottling to dark
yellowish orange, dense to finely granular,
brachiopods and crinoid stems. o o « « o o o 0 0 « o 4 3
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Section(contd)

1. Limestone, slightly argillaceous, yellowish Ft, Ing
brown with many purple streaks and mottles,
densee @ -3 -4 © -] o L4 -] e -4 L] © 2 e ® ° @ © (-] @ -] e 9 h 0

Total thickness of section, o, o 15 3

Red residual clay grading downwards to a reé calcareous shale is
exposed about 100 feet east of the place the above section was measured,
This outcrop is about 20 feet lower in elevation than the top of the dome,
If the dip of the beds on the east flank of the dome is consistent the
éalcareous shale overlies the beds forming the dome, The shale is probab-
ly equivalent to similar strata which overlie the well-bedded limestone
at Brabant Point and on the Red Deer River,

At Onion Point, a cliff 300 feet long exposes about 10 feet of a
yellowish grey dense to finely granular limestone in beds two feet thick,
The upper few feet are highly fossiliferous with many species of Atrypa,
and poorly preserved cephalopods and gastropods. Greyish purple flecks
and streaks are abundant, The sireaks are associated with fracture planes,

The strata exposed at the two localities last described are consid-
ered to be equivalent to the beds at Snake Island,

The most southerly exposures of the Manitoban strata are in the
vicinity of The Narrows, Lake Manitoba, The following section was measured
on the north end of Manitoba Island,

Unit Thickness

Ft., In,

5. Argillaceous limestone, pinkish grey(5Y8/1),

with reddish purple streaks and mottles, dense

to finely granular, in one-to three-inch beds,
minor Pyrit'e %o o e o e o @ -4 ° -3 L3 @ e o o L] -] e © o -3 5 2




s
Section(cont*d)

h, Argillaceous limestone to calcareous shale, ¥,
8]

In,
fiSSileinplaceSoooeaeeeoeoeeeeoao 5%

3. Argillaceous limestone, very pale orange(10YR8/2),
dense to finely granular, in one-to three-inch
beds, shaly parting one inch thick at bottom of
.u-nité L ® -] ° L3 o @ @ -] -3 L2 ° L4 o © ° - o o e (4 @ (-4 (-4 O 10
2, Limestone, yellowish grey to pale yellowish
brown, dense, breaks in slabby fragments, slight
mottling to a pale orange. o s o « o o » €Xposedo o o 6
covered interval, , . 1
1. Dolostone, very pale orange, finely saccharoidal,
intergranular porosity, some vugs filled with
secondary calcites o o o o o ¢ o 6 0 o o €XpoSed, » o O 10
Total thickness of section, , , 1L 3%
The dolostone in unit 1 of this section resembles that of the
Winnipegosan formation which outcrops on the mainland east of the island,
As dolostone also underlies argillaceous limestone in the Manitoban
formation in the northern part of the area, it is doubtful whether unit 1
is Winnipegosan, On the west side of Manitoba Island, several hundred
vards south of the measured section, a small C1iff exposes about six feet
of dusky yellow(5Y6/L) dense silty dolomitic limestone, This is probably
part of the lower Manitoban, but its relation to the argillaceous lime-
stone of the measured section is not clear., If the dolomitic limestone
underlies the argillaceous limestone, then unit 1 of the above section is
probably Manitoban,
On the mainland, one mile west of the island, three feet of pale

red(10R6/2) dense bedded limestone with a reddish purple stresk and mottles

is exposed in a low cliff, This limestone is probably equivalent to
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similar limestone at the north end of Manitoba Island,

Three miles east of Manitoba Island, on the road to The Narrows,
limestone similar to that of unit 5 of the Manitoba Island section out-
crops, Many well preserved fossils are present in these beds, Pale
yellow silty dolomitic limestone similar to that exposed on the west
side of Manitoba Island is exposed in a small outcrop about half a mile
north of the road; again, its relation to the argillaceous limestone

could not be ascertained,

Distribution and Character of Upper Manitoban

The upper strata of the Manitoban formation are exposed at Point
Wilkins, on islands in Swan Lake, along The Pas-Mafeking Highway between
mile 10 and mile 1k4,5,0n the south shore of Red Deer Lake, and on the

road between Sagemace Bay and Pine River,

On the map accompanying this report the assumed geological bound-
ary between the upper and lower Manitoban strata is shown only in the

Dawson Bay area,

Point Wilkins Member: The lowest beds included in the upper

Manitoban consist of yellowish grey(5Y8/1) to pale yellowish brown dense
limestone in beds as much as four feet thick, Much of the rock has a
peculiar mottled appearance, The mottling is caused by small subrounded
to angular fragments of extremely fine-grained limestone in a matrix of
 slightly coarser grain size, Athyris ahd Atrypa are the most abundant

fossils in these beds, Here and there the rock is brecciated, and breaks
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easily into small irregular fragments,

In places the rock is fimely crystalline and may be broken into
extremely thin beds, A concentration of small gastropods marks each
bedding plane,

As the rock described above hag considerable areal extent and is
so distinctive in outcrop it is proposed to name the unit the Point
Wilkins member for the good exposures abt Point Wilkins on the west shore
of Dawson Bay, The member has an exposed thickness of L9 feet at Point
Wilkins, Owing to the sheer cliffs the section exposed could not be
examined closely, The following section was measured one and a half
miles south of Point Wilkins and will serve to illustrate the lithology
of the member(Figure 21)

Unit Thickness

Ft, In,

b, Limestone, yellowish grey(5Y8/1), dense, thick-

bedded with distinctive mottled appearance

described above, fossiliferous, many Athyris sp.

andsmallgastrop‘)dsoaoeoooeoaoeeoeaeBh 9
3o Limestone, pale yellowish brown, finely crystalline,

appears thick-bedded but breaks into half-inch beds,

A layer of small gastropods is present between each

thin bed, Some shaly partings. o o o o o 6 © 0 0 o o 3 5

2, Limestone, yellowish grey, dense, in poorly defined
beds three to five inches thicke o o o o o o o o o 6 2 8

1, Limestone, similar to top beds of section, .exposed, o 5 L
Total thickness of section, ., o L6 =~ 2
At mile 14,2 on The Pas-Mafeking Highway ten feet of Point Wilkins

limestone is exposed in a quarry, A few hundred feet north of the main
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exposure and at a lower elevation, one foot of yellowish brown finely
crystalline limestone containing many small gastropods outcreps,

Near the north end of Swan Lake, yellowish grey dense limestone
with the mottling typical of the Point Wilkins limestone, is exposed in
cliffs, On the northwest end of Rose Island a section ten feet thick
w;s measured, The rock is brecclated in places and breaks easily into

fragments, Minor pyrite is present,

Beds Overlying Point Wilkins Member: Overlying the Point Wilkins

limestone is a yellowish brown finely crystalline unfossiliferous dolost-
one, This rock is massive to thick=bedded and the weathered surface has
a rough gritty appearance, Commonly it is brecciated and the close-set
fragments are cemented by drusy caleite, Several outcrops of coarsely
erystalline limestone seem to be closely associated with the dolomitie
rock, but owing to limited exposures the relation between the two could
not be ascertained,

At mile 13.2 six feet of the finely crystalline dolomitic limestone
is exposed, The relation between the limestone and the dolomitic limestone
is seen at mile 12,8 about a hundred feet east of the highway, At this
point three feet of the Point Wilkins limestone is overlain by six feet
of highly brecciated dolostone which weathers to a mass of fragments,

Bast of the highway at mile 1056 several small outcrops may be seen
on the road to the Steeprock River outlet, The dense rock of the Point
Wilkins limestone is exposed in several places, Other outcrops of the

yellowish brown dolostone and the coarsely crystalline limestone are
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present, but owing to poor exposures the contacts between the various
rock types were not observed,

On the NE % of sec, 7, tpe, LO, rge, 23, W, Principal mer,, about
350 feet east of the Swan River and a few miles from its mouth, a section
nine feet thick, is exposed on the northwest side of a low dome, The
lower four feet is composed of pale yellowish orange medium crysitalline
limestone in well defined beds one inch to two inches thick, This lime-
stone is overlain by five feet of pale yellowish orange coarsely cryst-
alline porous brecciated limestone in poorly defined beds five inches
thick, These upper beds are porous and brecciated and are similar in
character to rock that outerops near mile 10,6 on The Pas-Mafeking Highway.

On the south shore of Red Deer Lake, near the east end, a low cliff
exposes 18 inches of moderate yellowish brown argillaceous dolostone,
The rock has a layered appearance that is caused by thin bands of the
dolomitic rock alternating with thin uneven layers of a softer more porous
rock, The upper two inches consist of tightly cemented angular fragments

of the dolomitic limestone, The sandstone mentioned by Wallace(1925 p. 26)

was not found, A study of insoluble residues shows that a small amount

of fine quartz sand occurs in the rock, but as the rock is highly weathered
and porous the sand could have been introduced from some higher horizon,

West of Sagemace Bay about 16 miles northwest of the town of Wimnip-
egosis outcrops occur on the road at the crests of several northwest
trending ridges,

The most easterly outcrops, along the eastern boundary of sec, 21;
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tp. 32, rge., 19, W, Principal mer., are yellowish grey finely granular
slightly argillaceous limestone which contains many fossil fragments,
These beds are somewhat similar to the argillaceous limestones in the
lower beds at Point Wilkins,

Along the north boundary of sec., 32, tp. 32, rge, 19, W, Principal
merey, three miles northwest of the iast described outerop, the bedrock
is exposed at the top of a small ridge, The rock is a yellowish brown
slightly argillaceous dolomitic limestone., Thin layers of fine-grained
dolomitic limestone are separated‘by uneven bands of yellowish orange
friable rock which results in a banded appearance, This rock is strik-
ingly similar to the highly weathered dolomitic limestone that outcrops
on the south shore of Red Deer Lake to which it is probably equivalent,

Several miles west of the above described outerops, rock of
different character is exposed, Aleng the north boundary of 1ls, 13,
sec, 3L, tp, 32, rge, 20, W, Principal mer,, pale yellowish brown limes
stone that contains many siromatoporoids is exposed, Some of the rock
is a breccia consisting of fragments of stromatoporoid and small corals
in a matrix of sand-size carbonate grains, The matrix resembles an
oolitic limestone,

The oolitic texture is well developed in the rock exposed on
another ridge a mile to the west, On this ridge the rock is made up
largely of rounded carbonate grains and fragmentary fossils, end small
massesvof greenish black chert, The rounded grains range from 1/32 to

1/8 inch in size and in places show graded bedding, In thin section
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many of the rounded grains show concentric banding and appear to be oolites,
About eight feet of the oolitic rock is exposed(Figure 22),

This fragmental and oolitic rock represents the highest Devonian
strata exposed in the area, The rock would be recognized easily in well

cubttings and if it is wide spread it would serve as an excellent marker,

Thickness

The complete section of the lower Manitoban is not present at any
one locality so an estimate of its thickness is based on measurements
taken at several outcrops. The Bell River and Steeprock River sections
~ expose 67 feet of shales, argillaceous limestones and limestones, Along
the banks of the Red Deer River about 18 feet of shales and argillaceocus
limestone overlie and equivalent of the upper beds of the Bell and Steep-
rock River sections, At Point Wilkins, the 35 feet of shales and argill-
aceous limestone in the lower part of the section are believed to overlie
the equivalent of the Red Deer River section, The above interpretation
indicaies that the lower Manitoban is at least 120 feet thick, Although
a similar sequence of 11 feet of shale overlain by argillaceous limestone
is present in the Red Deer River and Point Wilkins sections, the two
shales are not believed equivalent(Figure 18), The shale at Red Deer
River is fossiliferous and contains lititle or no pyrite, whereas the shale
at Point Wilkins is unfossiliferous and contains considerable pyrite at
its upper contact,

The logs of the wells in the Mafeking area offer litile help in

estimating the thickness, as the various lithological units present in




Piguve 22

Pollished surface of oolitic limestons, Maniitobsn formation,




19



outerop are not distinguishable in the well sectionms,

As an erosional unconformity occurs at the top of tﬁe Devonian
strata in Manitoba, the upper Manitoban will probably show considersble
variation in thickness in different well sections, As exposed, the Point
Wilkins limestone member of the upper Manitoban sequence i8 L8 feet thick,
At least 10 feet of dolostone to dolomitic limestone overlies the Point

Wilkins member,

Fauna

The following fossils were collected from the lower Manitoban strata,
A more complete list is given by Tyrrell(1892 p, 205E), In the distribut-
ion table, locality occurrences marked T indicate that the species is
listed by Tyrrell as occurring at that 1ocality°

The fossil localities are as follows:

1, Vicinity of The Narrows, Lake Manitoba,
2. Onion Point, Lake Manitoba,

3, Snake Island, Lake Winnipegosis,

Lo Charlie Island, Lake Winnipegosis,

5., South shore, Lake Winnipegosis,

6, Quarry, 13 miles west of Winnipegosis,
7. South Manitou Island, Lake Winnipegosis,
8, Brabant Point, Lake Winnipegosis,

9, Cameron Bay, Lake Winnipegosis,

10, Pelican Bay, Lake Winnipegosis,

11, Bell River outlet,

12, North side of Salt Point,

13, Steeprock River outlet,

1L, Red Deer River,

15, Point Wilkins, lower 35 feet,
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Fauna of the Lower Manitoban Strata (concluded)
Localities

Genera and Species

1

2

3

4

5

6

7

8

9

10

11

13

14

15

BRACHIOPODA (cont’d)
Spirifer cf. cardinalis Belanski cecee
Strophonella? cecesscoscsssscssscoocse
PELECYPODA
Paracyclas elliptica Hall scecesecsces
Paracyclas cfe. elliptica Hall sosococse
Paracyclas elliptica var. occident-
alis wu‘.HHMSmm e 000009000 C0000600 3
mm.mam.GUNQHm.m mwa ©0¢860800006080000a80069 0830
Wm.wom.owaurm.mﬂv SPe cecesacesosccacsonssas
GASTROFODA
Bellerophon pelops? Hall ccccceccosses
Bellerophon 8ps ceesccsssascosaccoass
Blichelia tyrrelli (Whiteaves) eeeescoo
Evomphalus subtrigonalis Whiteaves ...
Hyolithes alatus Whiteaves
Loxoneme altivolvis Whiteaves eeecosse
Loxonema priscum? Munster sceceeecesccocse
Loxomemsa BPe ceeccceccsascssssccsccsss
Omphalocirrus manitobensis Whiteaves..
CEPHALOFCDA
Cyrtoceras sp.
"0rthoceras™ spe eecoccscescoccoccscns
TRILOBITA
Proetus cf. mundulus Whiteaves ccesce.
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The Point Wilkins limestone member of the Manitoban formation

yielded few fossils; Spirifer allani, Atrypa independensis and Athyris

species are common and the latter particularly sbundant., The forms

collected are as follows:

Athyris vittata Hall

Athyris various species

Atrypa clarkei

Atrypa independensis Stainbrook
Buchelia tyrrelli Whiteaves
Cranaena cf, iowensis Calvin
Gastropods

Spirifer allani Warren
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CORRELATION

Correlation of much of the Devonian strata outeropping in Manitoba

is based on the occurrence of Stringocephalus burtini in the Winnipegosan

formation, Stringocephalus is one of the index fossils of late Middle

Devonian(Givetian) age in Europe, As the genus has a restricted range
the several North American occurrences are probably equivalent,

The first recognition of Stringocephalus in North America was made

by Whiteaves in 1890 from a study of faunal colleetions of Tyrrell and
Whiteaves from Manitoba and of R, G, McConnell from the Ramparts of the
Mackenzie River, 1300 miles to the northwest(Whiteaves 1890, pp. 93-110,
1891, pe 235), In 1917 Kindle(1921, p.2l) found the genus in the Great
Slave Lake area which is about half way between the Ramparts and the

Manitoba outcrops, Kirk(1927, p. 219) reported that Stringocephalus

occurs in the United States in western Utah, Nevada, and southeastern
Al aska,

Atrypa arctica, Proetus mundulus, Atrypa mascula, Productella

spinulicosta and Blichelia tyrrelli are present in the Elm Point limestone

and in the lower Manitoban, The first two species named are also found

in the Winnipegosan formation occurring with Stringocephalus, This fauna

present above and below the Stringocephalus horizon suggests that the

Elm Point, Winnipegosan and lower Manitoban strata can be associated for

correlation purposes and included in the Stringocephalus zone,

The Rogers City limestone in Presqu'ile County, Michigan, can be

related to the Manitoba Stringocephalus zohee The gastropod fauna of the
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Rogers City contains many species similar to those found in the Winnip-

egosan formation, It also contains Buchelia tyrrelli, an Elm Point

species, and Omphalocirrus manitobense, a lower Manitoban species(Ehlers

and Radabaugh, 1938 p, Lhli), Because of these similarities Cooper places

the Rogers City limestone in the Stringocephalus zZone,

The position of the Rogers City limestone below the Bell shale and
above the Dundee limestone, which is an equivalent of the Marcellus,

establishes the age of the Rogers City limestone and the Stringocephalus

zone of Manitoba as lower Hamilton, between Marcellus and Skaneatles(Cooper
1942 p. 178k),

Correlation of the'Devonian formations in Manitoba with formations
at Great Slave Lake and the Ramparits of the Mackenzie River is based on

the occurrence of Stringocephalus in the three seections, ILithological

and other faunal similarities are also present, The correlation has been

discussed by several writers(Kindle and Bosworth, 1920 p.uhB; Cameron,

1921 p, 13B; Kindle, 1921, and Warren, 19L9) and is reviewed briefly here,
The following table lists the formations and their thicknesses in

the three sectionsg

MANITOBA GREAT SLAVE LAKE MACKENZIE RIVER
"The Ramparits"
Lower Manitoban Slave Point limestone - Beavertail limestone
shales and limestones 200 feet 350 feet
+120 feet
Winnipegosan dolostone Presqu'ile dolostone Ramparts limestone
250 feet 375 feet 250 feet
Elm Point limestone Pine Point limestone Hare Indlian River
50 feet 595 feet shales

300 feet
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The Pine Point limestone contains Atrypa arctica.( A, reticularis

var, A Kindle), Produétella spinulicosta, Paracyclis elliptica, Eumophalus

sp. and Pleurotomaria, all of which are present in the Elm Point limestone,

As both limestones occur directly below Stringocephalus<bearing dolostones

they are no doubt equivalent,

The Hare Indian River shales occur below Stringocephalus occurrences

in the Ramparts section, The shales contain abundant Martinia which are
also found in the Pine Point limestone, and Kindle and Bosworth equate
the two formations,

According to Merriam(1l9LO p, 77) a Martinia zone underlies Stringo-
cephalus in the uppef part of the Nevada formation in the State of Nevada,
and he suggests that the Ramparts section could possibly be correlated

with the Nevada occurrence of Stringocephalus,

The Winnipegosan formation, Presqu'ile dolomite and Ramparts lime-

stone all contain Stringocephalus and are considered equivalent,

The Slave Point limestone contains Cyrtina hamiltonensis and

various éEEZEE species that are present in the lower Manitoban, Cameron
states that the Slave Point is probably equivalent to the Manitoban
formation,

The Beavertail limestone which occurs above the Ramparits limestone
is poorly fossiliferous, Kindle and Bosworth however have correlated the
Beavertail with the Slave Point formation,

The fauna collected from the upper Manitoban strata contains many

species not present in the lower Manitoban beds, This fauna, containing
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Atrypa independensis and Spirifer allani has been examined by Dr, P, S.

Warren, He states(personal communication) that this fauna is very similar

to the Waterways fauna where A, independensis and S, allani are leading

species, The Waterways formation is exposed at McMurray on the Athabaska
River and is considered Upper Devonian by Warren(1933 p, 1L49), Recent
work by Crickmay(1950 p, 221) shows that the fauna of the Waterways form-
ation contains several species typical of the Cedar Valley limestone of
Middle Devonian é.ge. Further collecting and study of the Point Wilkins
fauna is necessary before a definite age determination can be established
for the upper Manitoban beds,
Correlation of the major section measured within the area are

shown in Figure 23(la pocket),
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STRUCTURAL GEOLOGY

The regional dip of the Devonian formations in the area as shown
by the areal distributions of the formations is in a southwest direction,
In the absence of exposed key horizons, bore-hole records must be used for
calculating the amount of dip, The contact between the Ashern formation
and the Elm Point limestone may be recognized in several bore-holes in
and close to the map area, and this horizon was used in the calculations,
It is realized that the top of the Ashern formation probably represents
an unconformity, but lack of other recognizable horizons necessitated its
use,

The following table lists the localities and the elevations used

in the calculations:

Elevation
Location of Remarks

Key horizon

Diamond drill hole 3 mile north of well log, surface
Steeprock River, Dawson Bay 530 feet elev, 831 feet

Floor of Canada Cement Co, quarry,

NW:, sec.3h, tp,28, rge.10, W, Prin, mer, 790 feet alidade

Bore-hole, sec,29, tp.30, rge.1l7, W, Prin, well log, surface
mer,, south shore of Lake Winnipegosis 480 feet elev, approx, 8LO ft,
Bore-hole, SE%, sec,lli, tp.2h, rge,20, well log, surface

W, Prin, mer,, vicinity of Dauphin Lo feet elev, about 1100 fi,
Bore-hole, 15.9, sec.33, tp.lls, rge.l5, well log, surface

W, Prin, mer,, vicinity of Neepawa ~155 feet elev, 1205 feet
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Calculations based on the elevations of these localities give a
regional strike of the strata as north LO degrees west and an average
regional dip of 12 feet per mile to the southwest, Dips as much as
20 degrees are common throughout the area, but they have local signific-
ance only,

The most significant structural feabure of the Devonian strata in
the area is the occurrence of numerous domes in all Devonian formations,
Most of the domes are roughly circular to elliptical, but several of them
are in the form of anticlinal ridges. The domes range in size from small
structures covering an acre or two and from five to ten feet high to long
ridges as much as tﬁo miles long and 1000 feet across, In general the
elongated structures roughly parallel the regional strike,

In the Elm Point limestone domes are rare and are probably a result
of deposition én an irregular erosion surface, A bioherm zone in the
Silurian beds below the Ashern formation no doubt contributes to this
irregularity., In the area underlain by Silurian strata just east of the
Elm Point outcrop beli; some ridges are underlain by the bioherm rock,

In the Winnipegosan formation the domes and ridges are in general
associated with the bioherm facies, The b;oherm cores described above
generally have an arched form, In the vicinity of The Narrows, Lake
Manitoba, one prominent anticlinal ridge is composed of bedded dolostone
underlain by massive bioherm rock. This ridge has been described above,

Domes are particularly well developed in the lower Manitoban strata,

In the southwest corner of Dawson Bay several of the domes near the lake
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shore have been partly eroded exposing sections through the domes, The
sequence of beds in the arched sirata is similar to the sequence where
the beds are flat lying, In two localities, one near the mouth of the
Bell River, the other, half a mile north of the Steeprock River outlet,
the rock which underlies the domed strata is exposed, This rock is similar
to that at the top of the bioherms that are exposed in massive cliffs
nearby. At the Steeprock River location, the core of the diamond drill-
hole, Mafeking No, 1, reveals the nature of these underlying beds, The
well begins in Winnipegosan strata at lake level at a point that would be
about the centre of the dome before erosion, As shown by the well log,
the first 100 feet of material penetrated are composed of fossiliferous
porous highly dolomitic limestone, This rock ;s probably a portion of
a2 bioherm core, On the flanks of the domes joints and minor faulis are
common, and in general the strata appear to be more disturbed,

In the writer's opinion most of the doming in the lower Maniteban
is a reflection of tﬁe underlying bioherm zone, and each dome or arch is
underlain by a bioherm core, The basal Manitoban sediments were probably
deposited on a sea floor that had considerable reiief owing to the pres-
ence of bioherms, A draping effect of the sediments over the bicherms
.and the subsequent greater compaction in the interbioherm areas is prob-
ably the cause of the present structures,

Wells drilled during 19L9 in the extreme southwest corner of
Manitoba intersected at least 1000 feet of Devonian strata which is over-

lain by about 900 feet of Mississippian beds, These wells are located on
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the northeast flank of the Williston(Moose Jaw) Basin, If the basin was
present during Devonian time and the adjoining shelf area was dipping
gently basinwards, fluctuations in sea level with corresponding fluct-
uations in depositional environment could account for the facies changes
that appear to be present, The growth of bioherms on the margin of the
basin during regression of the seas could form small restricted basins
in which evaporites were deposited(Link 1949 p, 393), Anhydrite is
present in the wells at a horizon believed to be equivalent to the
Winnipegosan formation, but subsurface data are too meagre to ascertain
vwhether the Winnipegosan bioherm zone is wide spread and whether the
evaporites are associated with it,

A red bed zone which contains some evidence of salt and gypsum
near the top of the Devonian section in these wells suggests a relation
to the Potlech anhydrite horizon in the Jefferson limestone of Upper

Devonian age, but here again conclusions cannot be drawn for lack of

data,
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ECONOMIC GEOLOGY

At present the Elm Point limestone is the only Devonian formation
in Manitoba from which economic materials are being commercially obtained,
The limestone has a high calcium content and is suitable for the manufacte
ure of lime and cement,

The Canada Cement Company Limited, obtain limestone for the manuf-
acture of cement from a guarry on the NE % of sec, 3k, tp, 28, rge, 10,

W, Principal mer,, near the village of Steep Rock, The stone is erushed
at the quarry and shipped to the company's cement plant near Winnipeg,
Clay is obtained near the plant, and gypsum is shipped from Silurian
deposits near Gypsumville,

Considerable reserves of limestone are present in the vicinity of
the quarry, The formation is LO feet thick and is exposed over several
square miles, The drift cover is thin, and little or no stripping is
required,

The chemical compositionl of the Elm Point limestone from the

Canada Cement Company's quarry is as follows:

5102 o o o o o s 6 o s o o o o o 1,26 percent
Ao03, 6 6 6 0 6 06 060000 oo Oebl percent
Fep03 o o o 0 o o o o o 0 o o o 0,06 percent
a0 6 o o o o 06 6 0 0 o o o o o DUeT9 percent
MZO 6 o 0 o 6 © 0 o 06 0 o o o o 0625 percent

Mnoee@eeaaeeeeeee 0302hp€reen‘b
P205 ¢ 6 6 6 o 6 6 6 0 06 ¢ o o o 0s021 percent

Tiozeoeeoeweooeeoatrace

1 Rock analyses in this section are by the Mines Branch, Province
of Manitoba,
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The Winnipeg Supply and Fuel Company Limited, operates a quarry

adjoining the village of Spearhill on ls, 7, sec. 22, tp, 27, rge. T,
W, Principal mer, The stone quarried there is utilized as a flux at
metallurgical planits, by pulp and paper mills, and in the manufacture
of beet sugar, Much of the lime produced is supplied to mining companies
where it is used in the refining process., The lime is also used for
stucco and other building products. The following analysis shows the
chemical composition of the limestone at the quarry:

Si0s o 6 o 6 o 0 0 0 0 0 5 o o 0,74 percent

B0s e v oo s o0 0eoes s 0,8l percent
Fep0y o o 5 o o s o0 0 oo« o 0,06 percent
Ca0 o o ¢ o o ¢ o o 5 ¢ o o o o DL, 17 percent
MgO o ¢ o e 6 6 s 6 o 5 ¢ s o o Ool6 percent
Mi0 o 65 o 5 0 ¢ o 6 o o o » o o 0,02h percent
PoOy ¢ o s o oo 0o v oo oo o 0,025 percent

Tiogoeoesee@aeoeeotrace

Elm Point limestone was:also quarried previous to 1923 on the SW %
of sec, 18, tp, 18, rge., L, W, Principal mer,, two and ome half miles
north of Oak Point wvillage, In this vicinity the limestone is at least
15 feet thick and is exposed over a considerable area, As the quarry
floor is about the same level as Lake Manitoba, continuous pumpihg was
necessary"during quarrying operations, The property is owned by the

Winnipeg 8upply and Fuel Company Limited, An analysis is as follows:
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The dolostone of the Winnipegosan formation, although burned

locally for lime, has not been developed commercially,
century an attempt was made to produce lime commercially from rock

quarried near The Narrows, Lake Manitoba;

portation made the venture unsuccessful,

Barly in the

ok

difficulties in water trans-

On sec, 26, tp. 2L, rge, 10,

W, Principal mer,, the site of the Rosehill quarry, several hundred

acres are underlain by the dolostone under a thin cover of drift,

analysis of rock is as followss
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The Manitoban formation contains considerable high calcium lime-
stone, but at present none is being quarried,

On the MW %+ of sec, 9, tpe 31, rge. 18, W, Principal mer,, one
and a half miles west of the town of Winnipegosis, quarrying has been
done on a small scale, The drift cover is thin, and at least 70 acres
are underlain by the rock, A seven fool thickness is exposed in the
quarry, A4n analysis of the rock is as follows:

S10_ o o o o s o o o o o o o o » 0g6l percent

2
Aloeoaeoooae@eooOgmpercenta

273
FexOg o o o o 0o 00000000 00200 percent
G20 ¢ o o o s o o s o o o o o o DlieB3 percent
MZO o o 0 0o o o 5 6 0 o o o o o 0el3 percent
MNO o o o o o o 0 o o o o o o o 0s0LL percent
PoOg ¢ o oo 00000 oo 0,018 percent
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At mile 1k.2, The Pas-Mafeking Highway, a small quantity of Point
Wilkins limestone has been quarried, crushed, and sold as a calcium
mineral food for livestock, This rock has a high ealcium contexito The
rock has possibilities as a field stone, but its tendency to part along
planes parallel to the bedding makes it undesirable for a building stone,
An analysis is as followss

105 ¢ 6 o o o s o ¢ o s o o o« o 1,38 percent
SRR R XY percent
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INSOLUBLE RESIDUE STUDY

A study of the insoluble residuesof the Devonian formations was
made in order to ascertain whether diagnostic residues could be obtained
from the surface units that would assist in correlating outerop sections
with subsurface sections.

Samples were taken at five foot intervals except where lithology
necessitated sampling at smaller intervals, More than 250 samples were

investigated,
METHOD

The metheod of preparing the residues was modified from that out-
lined by McQueen(1931), who was one of the first to use insoluble res-
idues in stratigraphic work,

The test samples, averaging 30 grams, were crushed to -h mesh
and digested in commercial hydrochloric acid diluted to half strength,
The digestion was done in 250 millilitre beakers arranged on steel trays
to facilitate handling of many samples at one time, From 100 to 150
millilitres of the dilute acid was used for each sample, The acid was
added slowly at first to prevent loss by foaming, After 21l the acid
had been added the itrays containing dolostone samples were placed on
the hot plate and warmed slightly, When digestion was complete the
residues were washed thoroughly, Fine silt and clay were decanted
during the washing process, The residues were transferred to watch

glasses and placed on the hot plate to dry end subsequently“transferred
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to small wvials,
DESCRIPTION OF RESIDUES

The lack of clastic or detrital material above silt size was a
feature of all the residues examined, The residues from the limestones
and dolostones were very small; many samples contained no insoluble
fraction, and in general the residues were less than one percent, The
shales and argillaceous rocks gave large residues of silt and c¢lay that

were decanted,

A study of the residues obtained indicates that no single residue
constituent is sufficient to recognize a stratigraphic horizon and that
it is unlikely that the residues will be of assistance in correlation
studies, Typical residues camnot be described for most of the formations
tested as the residues obtained from oulerops of equivalent sirata were
often quite different in character. The descriptions given below for

the several units tested are generalized,
Ashern Formation

The residues of the argillaceous dolostone of the Ashern formation
averaged about one percent of the total sample after the clay and silt
had been decanted, The fraction retained was largely guartz of coarse
silt to very fine sand size, A few small grains of pyrite and flakes of

hematite made up the remainder of the residues,
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Elm Point Limestone

Residues of the Elm Point limestone were extremely small and
always less than 0.5 percent of the total sample, No residues were
obtained from some samples., A few nodules of pyrite, some very fine
quartz sand grains, and aggregates of spongy hematite constituted the

inscluble fraction,
Winnipegosan Formation

The bioherm facies of Winnipegosan formation gave little residue.
Many of the samples tested were completely dissolved by the acid, A
few fragments of lacy to dolomorphic white chert were present in some
samples, In one sample 20 percent of bluish white smooth chert was
obtained but this cherty zone was not found elsewhere, The samples
from the upper part of the bioherm facies along the north side of Salt
Point, Dawson Bay, gave one percent residues consisting of pyrite of
very fine grain size,

The interbioherm facies also gave very small residues and some
samples gave no residue., OCenerally there were a few grains of very fine
guartz sand, spongy hematite and a small amount of white to tan lacy
chert, A fragment or two of a fibrous, colourless mineral was present
in some of the residues, Optical tegts showed that the fragments were
composed of anhydrite and gypsum,

It does not seem possible to distinguish between the two facies

of the Winnipegosan formation by their residues,




100

Manitoban Formation

The basal shales of the Manitoban formation gave large residues
of silt and clay which were decanted, A few grains of fine quartz sand
were obtained from some samples,

The argillaceous limestone overlying the shales gave residues of
well-formed pyrite crystals, white nodular chert, and a few grains of
quartz sand, The amount of cherit and pyrite obtained varied and neither
wag present in some residues, Some samples contained 2 to 3 percent chert
but no persistent chert horizon could be determined from the samples
tested, The pyrite in these strata is concentrated in bands which accounts
for the varizbility of the pyrite content in the residues,

The well-bedded limestone overlying the shales gave very little
or no residue, A few grains of quariz sand, pyrite and spongy hematite,
and an occasional nodule of white chert constituted the residues for these
strata,

The argillaceous limestone and shale overlying the bedded limestone
at the Red Deer River outcrop contained much silt and clay which was
decanted, A few grains of very fine quartz sand, aggregated of spongy
hematite and pyrite were obtained from some samples.

Samples from the argillaceous limestone from the lower part of the
section at Point Wilkins gave residues up to one percent and contained
well-formed pyrite crystals and spongy hematite aggregates, Some residues

contained silicified fossil fragments,
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The Point Wilkins member of the Manitoban formation was character-
ized by the absence of residue, In a few samples however a grain or two
of pyrite and hematite were present,

The dolostone and argillaceous dolostone overlying the Point Wilkins
member contained a small amount of silt that was decanted, In some samples
& few grains of angular quartz sand and nodules of pyrite were present,

The upper few inches of the outerop on the south shore of Red Deer Lake
gave a one percent residue of angular quartz grains,

The oolitic limestone outcropping west of Sagemace Bay gave resid-
ues ranging from one half to one percent that consisted of white rounded
nodular chert, Although masses of black chert were observed in hand

specimens, no black chert was present in the residues obtained,
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