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To G. M. DAwsoN, O.M.G., LL.D., F.R.S., 
Director Geological Smvey of Canada. 

Srn,-I beg to submit the accompanying report on the west shore 
and islands of Lake Winnipeg. In order to complete the descriptions 
of occurrences of all the formations in this district, extracts are taken 
from Mr. J. B. Tyrrell's notes. To illustrate some of the structural 
features sketches and sections are also submitted. 

I have the honour to be, Sir, 
Your obedient servant, 

D. B. DOWLING . 

. J ANUAHY, 1899. 
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N OTE.-The bearings in this report are all referred to the triie meridian 



REPORT 

ON THE 

GEOLOGY OF THE WEST SHORE AND ISLANDS OF LAKE WINNIPEG 

By D. B. DOWLING. 

GEN!!:RAL DESCRIP'l'ION. 

The basin in which Lake Winnipeg lies is very long and rather 
shallow, divided by narrows into two parts, the major portion being 
that to the north. The lake ranks fifth in superficial area among the Area of lake. 

lakes of North America. Its area of 9,414 square miles is 2, 150 square 
miles more than that of Lake Ontario, and but 500 square miles less 
than that of Lake Erie. Its greatest length is 260 miles, somewhat 
longer than Lake Erie, or about the distance from Ottawa to Hamilton, D' . 

0 f 
. . b . . nnens10ns. 

nt. For the sake o comparison it may e mterestmg to note that · 
this is also nearly the length of the peninsula of Nova Scotia from the 
Strait of Canso to Yarmouth or only twenty miles less than the length 
of Vancouver Island. In width the lake varies very much, as a refer-
ence to the accompanying map will show, but its maximum, in the D epth. 

northern part, is about sixty-six miles. It has a mean height above 
the sea of 710 feet, and a general depth of from 40 to 60 feet. The 
fact that the lake is so shallow is no doubt mainly due to the shape 
of the rocky basin in which it lies, but it has been still further reduced 
by the amount of silt deposited already by its waters. Tbis lake is 
the principal settling basin at present for the waters of streams drain-
ing from the Rocky ]\fountains, as well as those corning from the south 
by the valley of the Red River, and the streams from the eastern side 
from the height-of-land to Lake Superior. 

On the east side, the principal streams entering the lake are :-The Streams 

Winnipeg River, the Berens River, the Pigeon, Poplar, Manigotagan entering. 

and several smaller streams. These flow from the country underlain 
by the Archrean. 
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On the south, the continuation of the depression in which the southern 
portion ot the lake lies is that down which the Red H.fver drains, 
bringing with it the waters of the Assiniboine, Pembina and other 
tributaries. On the west, the greatest stream entering the basin is the 
Saskatchewan. This large river literally falls into Lake Winnipeg, as 
in the last four miles of its course the descent is 70 feet, forming the 
Grand Rapids. The Dauphin or Little Saskatchewan River drains 
into Sturgeon Bay and brings the surplus from Lakes .Manitoba and 
Winnipegosis. 

Other small streams such as War-path River, Fisher River and 
Icelandic River may be mentioned, but they drain only limited areas. 

Geological Features. 

of The basin of Lake Winnipeg is excavated along the contact of the 
Pal::eozoic limestones with the Arch::ean which forms so large a part of 
the middle northern part of the continent. Here the surface of the 
Arch::ean forms a gently sloping plain trending to the south-west, on 
which was laid down a very sandy deposit, first formed when the sea 
was advancing, followed by a succession of limestone beds. The 
thinner overlapping deposits have now been removed from the Arch::ean, 
and the process of denudation has been no doubt greatly assisted by 
the scouring action of the glaciers, until what was, perhaps, previous 
to glacial times, an escarpment along the foot of which ran a stream 
passing probably through several small lakes, is now a large basin 
occupied by the lake, on the western side of which are found the cliffs 
of limestone that are the remains of beds that formerly extended 
north-eastward to join those of the Hudson Bay basin. The rocks of 
the east shore are all gneisses, granites, schists, &c., of the I .. aurentian 
and Ruronian formations, and the country is naturally more rocky and 
barren than that to the west and south, which is well covered by till 
or boulder-clay and later Jacustral deposits. From Lake Winnipeg 
eastward, there is, partly covering the rough rocky country, a deposit 
of stratified clay and silt which has been carried to a height of about 
one hundred and fifty feet above the present lake during one of its 
higher stages, while still ice-dammed to the east. The 8ilt deposited 
in this way was derived from the material brought by the glacier and 
is found to extend northward past the limits of the map, affording 
farming land in unexpected quarters where only rocky hummocks 
would otherwise be looked for. In this connection the following 
paragraph by J. B. Tyrrell may be quoted:-
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'A deposit of clay similar to that on Mossy Point extends all 
along the east shore of Lake "Winnipeg, and the waves dashing against 
t he soft cliffs become charged with the mud, from which the lake de­
rives its name. This clay is also of great economic interest, for instead 
of the east shore of the lake being an uninhabitable rocky wilderness' Agt·icultural 

as is generally supposed, it is largely covered with a rich, blue alluvial Janel. 

soil, and the area of rock surface is relatively small. :\'luch of this 
land is covered with forests of poplar and spruce, while on account of 
the retentive impervious nature of the clay soil much of it is also 
boggy and wet, but when it is cleared and drained it will form rich 
agricultural lands. At Badthroat River, Mr. Wood, the local Inspector 
of Fisheries, had cleared a beautiful fa rm out of the midst of the poplar 
forest, and he informs me that he grows successfully all the crops 
ordinarily raised in Ontario. Mr. McKay, the Indian Agent at 
Berens River, has also a clearing situated on the south side of the 
river in the midst of what was a dense forest of small spruce. He has 
under cultivation a nice garden, and this year the potatoes were not 
cut down by the frost till the middle of September.'* 

On the south side, the limestones are generally deeply covered by a Soil of Routh 

mantle of boulder-clay. The lacustral deposits of the glacial Lake side. 

Agassiz are thinner here than to the south. Those along the east side, 
near the Winnipeg River, are sandy, and the rich, black alluvium 
of the valley of the Red River is confined to narrow limits. Those 
near the lake are generally later river deposits brought down by the 
pre!'ent stream. 

Along the west shore, the rock exposures show sandstones capped by Rocks and 

T 1. d · t h di d · · ]'"'-' soil oflweRt renton imestones, an many pie uresque ea an s nse m steep c ius shore.: 

of a light-yellowish and whitish limestone lying in horizontal beds. 
The surface of the countl'y behind is of a general l~wel aspect, rising 
slightly. Over all this is a mant.le of boulder-clay, mostly of a 
reassorted character, showing faint lines of stratification as though 
deposited in a body of water. Traces of underlying drift .deposits which 
have been overridden by the glacier are occasionally suggested by the 
form of some of the smaller low-lying islands neat' the west shore whose 
contour and outline have the aspect of drumlins. The surface is 
generally well wooded with aspen ( Populus tremuloides) and black and 
white spruce (Picea ni,qra and P. alba). 

The principal settlements are those of the Icelandic colonies on the 
west side of the southern portion of the lake, those of the Indians and 

*Annual Report, Geol. Sun·. Can., vol. V. (N.S.) 1890, p. 32 A . 
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half-breeds on the lower part of the Red River and scattered settle­
ments on the east side, principally between the Red River and Fort 
Alexander. The acconwanying map also shows in its southerly part 
the more thickly populated country in the vicinity of the railway lines. 

General Resources. 

Fishing.-The waters of the lakes in the basin are generally well 
stocked with a large variety of the fresh-water food fishes, but the 
abundance of these in the waters of Lake Winnipeg has induced the 
establishment of extensive fiRheries and the curing and shipment of 
large quantities of whitefish and trout. From the reports of the 
Inspector of Fisheries for this district the following figures 1.re 
submitted. 

The fish exported in the early years of the industry were whitefish, 
pike and pickerel, and for the years 1883 ftnd 1884, the figures are 
given as follows :-

1883. 1884. 

Quantity. Value. Quantity. Value. 

Whitefi sh ... . . .. 72,867 lbs. s 3,0H 359,000 lbs. S 14,036 
Pike ..... 51,850 " J,061 561,000 " 13,855 
Pickerel. .... . ... 2,400 " 480 

--- ----
127,117 " s 4,582 920,833 " s 27,891 

These figures represent the export for the province, but as the 
principal fishing was in the large lakes of Manitoba, that for Lake 
Winnipeg must have been fully one half. This great increase in the 
export between the above years is probably accounted for by the for­
mation of fishing companies that erected large ice-houses at Selkirk 
and W estbourne near Lake Manitoba. During the next year the 
increase was l 00 per cent and for 1885 the figures given are as 
below:-

Whitefish .. 
Pike .. 
Pickerel ... 
Tullipee .. 

Quality. 

759,730 lbs. 
670,443 " 
33,515 .< 

l,GOO " 

1,465,288 " 

Value. 

s 32,500 
21,877 
1,340 

so 

s 55, 797 

The product of Lake Winnipeg is fully half of the total, as an esti­
mate of the winter fishing and other shipments from Lake Manitoba 
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is given as :-whitefish 300,000 lbs., pike 450,000 lbs. The growth 
of the industry may be further studied by referring to the figures for 
the years 1888-89-90 during which three fi shing companies were 
operating on Lake Winnipeg, employing many tugs and barges for the 
conveyance of frozen fish to the cold-storage warehouse in Selkirk. 
The fish at that time were frozen while freshly caught, by means of salt 
and ice. In 1889 t hese companies employed about sixty miles of nets. 

Value of export of fish :-
1888 .. 
1889 . . . 
1890 .. . 

8180,677 
161,670 
232,10-l 

The decrease in 1889 from that of 1888 is due to the decrease in the 
quantity of salted whitefish shipped, the industry having been alto-
gether discontinued in favour of the frozen fish. The output of the 
smaller lakes was maintained at about the same figures for nearly all 

Export for 
1888-18!JO. 

these years, the estimate for 1889 being about $21,000. It is Fish­

thus evident that t he fishing industry of Lake Winnipeg is very hatchery. 

important. Subsequently a fish-hatchery was established at 
Selkirk, and as a means of self-protection from OYer production 
and possibly depletion of the Jakes, the companies became 
amalgamated into one concern, using more modern methods in 
preserving and shipping. At present the cold-storage warehouse Cold-storage. 

in Selkirk is equipped for the ammonia process, and several large 
steamers arc constantly running during the fishing season to the 
fishing grounds, principally in the northern part of the lake, where t here 
are branch establishments at Selkirk I sland, Mossy Point and at 
Berens Island. 

Timber.-On the western shores there doubtless remain isolated 'l'imber. 

patches of large white spruce, but many areas have been practically 
exhausted. Small portable mills were erected at convenient points 
and all the available material in the vicinity was sawn up. Then the 
mills would be moved to other grounds. Such points may be men-
tioned as Fisher River and Fisher Bay, Washow Bay and the vicinity 
of Dog Head, west side. On t.lrn east side of t he lake, the streams 
operated on generally afforded sufficient water-power to run the mills, 
but in a few cases, steam was also used. The principal lumbering 
-0perations on the cast side have been on the Bad-throat River and 
possibly other streams will be exploited. The best timber reported on 
t his side is on the Gunisao River flowing into the channel between 
Great and Little Playgrcen lakes. 
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From the report of the Crown Timber Agent, the following figures 
are given as the amount of lumber (spruce) cut at the following 
places:-

Ft. B.M. Ft. B.M. Ft. B.M. 

1889. 1890. 18()1. 

Baclthroat River (two companies) .... . .. . . .. . 
Fisher ]3ny.. . . . . . . . . . .. ... ....... . 
Ebb and Flow Bay .. 

1, 737,284 l,6G2,241 1,724,159 
2,401,582 1,350,000 800,000 

795,750 1,204,698 1,047,475 
Washow Bay .. . ........ . . . . .. .. . .. ... .... . 
Fisher H.iver ...... . . . .. . . . ... .... ......... . 

251,553 . . . . . . . . . . . . . . . . . . . . . . . . 
1,658,232 . ... ..... . . 

Grindstone Point . . ... .. ...... . . .. .. . . .. . ·····-······ \18,000 . .. . . . ...... 
Black I sland ... ..... . .... . ... . . . .. .. . . . . .. 516,4()0 

--------- - ----
6,844,401 4,314,939 4,088,124 

This return sho\vs a steady decrease and compared with that for 
1884 maintains about the same ratio, the ret.urns for 1884 being 
7,820,000 ft. B. M. 

Minerals.-As the greater portion of the area surrounding th e lake 
is underlain by Laurentian gneisses and Palreozoic limestones, the 
districts in which the precious metals might be looked for are 
very limited, and are confined to tho two areas of Huronian indicated 
on the map. In t hat shown near W annipegow River, many claims 
have been staked, and a small amount of development work has been 
carried on, but returns as to the assays of ore are not to hand. Gold 
and silver ores are reported, but apparently they are of small amount. 

Molybdenite-Small masses of this mineral are reported by Mr. 
Tyrrell from granite veins on Little Playgreen Lake. 

Iron ore-A deposit in apparently large quantities is found on Black 
Island, and this will no doubt be again exploited. 

Gypsum-Deposits of workable extent are known to exist north of 
Lake St. Martin, but the needs of the province have not yet called 
for their being worked. 

Building Stone.-The quarries at Selkirk produce a soft mottled 
limestone of excellent texture, and those at Stonewall and Stony 
Mountain have been already worked to a large extent. The ex­
posures on Lake Winnipeg, mainly those of the lower and mid­
dle beds of the Trenton, are of beds too easily split into thin 
slabs to be useful for large building operations, so that the building 
stone is confined to the upper beds which are exposed mainly in the 
southern part near the settlements. 
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Lime.-Almost any of the limestones of the district produce a good Lime. 

lime. That from Stonewall is, however, of a fine white colour and is 
much more in demand for finishing work than that from the lower 
beds. Kilns were erected at one time at Grindstone Point for the 
manufacture of lime, but the carriage on the lake was attended by so 
much difficulty as to discourage the industry. 

Clays.-Pottery clay or clay for fine terra-cotta could no doubt be Chys. 

found at many places along the east shore of Lake Winnipeg, but the 
only deposit known to be worked is in the vicinity of Lac du 
Bonnet. The resultant terra-cotta is of a dark-brown colour. Brick-
clays in the vicinity of Winnipeg, and in fact in all the southern part 
of the province, produce a light cream-coloured brick which is much 
employed. This clay by a much more thorough burning would in some 
Ca$es become red, but the result would perhaps not warrant the added 
expense. 

The natural resources of the district may still be said to include 
the game and fur-bearing animals, though these are fast being de­
pleted as settlement encroaches on the wilderness. The country on 

\Yater-power. 
the east and to the north still produces many bales o furs for the 
trader. The natural water-powers of the Winnipeg River, which are 
within reasonable distance of the city of Winnipeg, should in the near 
future become of great importance for electrical power and light. All 
the streams on the east side also have many eligible sites for water-
powers and even on the Sttskatchewan, the great fall at the Grand 
R apid may he some day utilized. 

Navigation of the Lake. 

The great length of the lake, running as it does nearly north-and :>faYigation of 

h ld 1 · bl l 1 d · lake. sout , wou Euggest at once a ong nav1ga e stretc 1 ea mg 
toward the tide-waters of Hudson Bay, and many years ago surveys 
were carried out for a railway from the lake to York Factory. 
At present the principal carrying trade of the lake is connected 
with the fishing industry, the lumberin~ and the mercantile sup­
plie'3 of the fur-trading posts situated in its vicinity and along the 
waters of Nelson and Saskatchewan rivers. Previous to the building 
of the rail way lines to Edmonton and Prince Albert on the Saskatche­
wan, large shipments were made up this river in flat-bottomed river 
steamers, as often as the state of the water would admit, and a small 
tramway was built across the bend from the foot to the head of the 
Grand Rapids. 
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K avigation of The shallow nature of the lake renders it a very difficult one to trav · 
lake. erse in m'.tny parts,-shoals occur in localities far from land-the 

suspended matter in the water prevents shallow spots from being 
recognized, and, for &mall boat~, the storms raise in a short time a very 
heavy sea. As the accompanying map is the first published from 
instrumental surveys, it may have to be used as a chart by some of the 
masters of the boats sailing on the lake. It may be mentioned that 
courses may be taken from the magnetic meridian laid down at the 
north-west corner, bearing in mind the fact that the variation is 

Variation of 
co1npa.s8. 

N otes on 
depth of lake. 

decreasing slightly to the south, and at the mouth of Red River is only 
14° E. This decrease is hardly appreciable on the ordinary marine 
compass ca.rd. The soundings marked are in feet and are indicated 
only where actually taken. 

Notes on the depth of Watei· and Sailing Courses at varioiis Points. 

In the southern portion of the lake, below Big Island, the map con-
tains indications of all the shoals not3d. The general depth of the 
water is about 30 feet, but between Big Island and Black Island 
the channel has been scoured out by the currents to a depth of over 
40 feet. A light has been established on the narrow point to the 
east of Gull Harbour. 

Gull Harbour is merely a large bay opening to the nort.h-east. It 
is a good shelter from the south and north-west. 

Grassy Narrows is becoming silted up, so that it is rwailable only 
for small boats. 

G 11 ]:r The water in the channel from Gull Harbour to Grindstone Point, 
u -i arbonr 

to Grind stone by the west end of Punk Island, is all of good depth at moderate 
P oint . distances from the points. Off Grindstone Point the depth is about 

50 feet close to the point and shoals gradually to the eastward. The 
ea t shore is flanked by many reefs and the channel to the east of Punk 
Island is dangerous, unless buoyed. 

To Bull lfead. From Grindstone Point to Bull Head there is good water in the 
direct course. As for shelters in this part of the lake, exclusive of the 
east shore, the bays on the north and south side of Berry Island can 
be used, as there is apparently good water near the shore. Sl1oals 
may be found between the island and Anderson Point, but another 
small bay three miles west of Grindstone Point is large enough to 
shelter boats drawing less than 10 feet of water. Small fishing boats 
can in medium high water be fa.ken in behind a hook or gravel spit 
projecting from the east side. 
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From Bull Head to Dog Head the shores are all steep, and there is Bull H ead. 

good water to near t he shore, while there are several sheltered points 
that would do well for boat landings. Just inside the point at Bull 
Head there is a wharf for the steamers to wood up at, but this is 
somewhat exposed to the north. 

. . The N arrows 
In t he narrows at Dog Head, followmg a change of wmd, a very at Dog H eacl. 

strong current is started. This often raises a heavy sea for small 
boats. On Black Bear Island there is a good harbour at the centre 
of the south side, and is a deep cut nearly through to the north side. 
The eastern end of this island is a limestone cliff, thirty feet high, on 
which is established a light. The water off this cliff is said 
to be very deep, but we found only about 40 feet. In the channel at 
Dog H ead the deepest point was 96 feet near the west shore. This is 
the deepest we found on the whole lake. The channel to Fisher Bay 
on the east side of Moose Island is narrow, and at the narrowest part 
a shoal was struck near the centre of the opening, on which t here was 
only 5 feet of water. Fisher Bay is not much deeper than 14 feet l<isher Bay. 

in any part. 

At the south end of Little Tamarack Island there is a gravel spit Little 

behind which fishing boats can shelter. For storms from the east '11'~1madrack ...... s an . 
there are several shelters along the east shore, and a good harbour at 
Rabbit Point, but it was not visited by the writer. 

The western channel from Dog Head to Stony Point, passing Jack 
Head I sland, is much too shallow to be safe for steamers without a 
pilot knowing of t he location of the shoals to the north of Egg 
I slands. 

A gravel bar that is likely to prove dangerous to navigation is lJan(l'erous 
. d h f J'l p . t It . b t fi d h lf "l ghoal off Flour situate to t e west o ' our om . is a ou ve an a a m1 es Poin t . · 

from the east shore, and steamers running between Dog Head and 
BerenR I sland should not get out of their cour~e to the west or not 
more than four miles from Flour Point. During low water and in 
daylight it can be seen as a white bar, but its position, so far out in the 
lake, renders it very dangerous at night. 

The north-eastern point of Commissioner Island is a limestone ridge Channel nor th 

which shoals out for some distance and should be avoided, as well as nf Com
1
m
1
is-d 

s10ner s an . 
the waters between the north end of this and the Twin Islands. 

The course, followed by many pilots through the channel south of 
the lighthouse is to pass Commissioner Island northward until the Twin 
I slands open, then run to near the light, say half a mile at nearest, 
then steer to pass within half a mile of the north-west shore of Twin 
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Islands and continue on till the islands open again, then avoid the south 
shore of Berens Island. 

J~ntrance to The entrance to the harbour on the west side of Berens IRiand is 
~~~bo~;'. on a line at which the buildings at the dock close on the trees of the 
Berens Island . north-east side of the harbour. After approaching on this line 

till the first bushes on the bar close with Little Black Island, 
follow at the same distance along the bar to the dock. All the water 
of the east side of the harbour shoals from Berens Island and there 
are many reefs. As the bar is of gravel and sand built out from the 
island, deep water would natur:illy be expected along its face. 

The old Swao. River Harbour which was used by the inland boats 
of the Hudson's Bay Company is a small bay on the east side of 
Berens Island, a corner of which is sheltered by a gravel bar. This is 
useful only to small boats. 

The channel to the east of Berens Island is occasionally used by 
passing near the north-east end of the island. Two reefs here hava to 
be looked for-Cox's reef and one lying to the east of the present 
lighthouse. 

Course to 
Sturgeon Bay. The course to Sturgeon Bay, where some time ago there was extensive 

\ Vest shore 
of Lake 
Wiunip~g. 

fishing, passes between Outer Sturgeon and Bushkega islands mid 
way, as long bars run from each island. As soon as the islands are 
passed the course turns sharply for the most easterly of the Sturgeon 
Islands till well past the reef marked to the west of Buskega Island. 
This island may be appr:>ached quite closely on the we~t, but there is 
only a very small opening to the east between the bars. The steamers 
generally pass "to the east of Tree Island, and then south-west, passing 
well to the north-west of Round Island and thence steering for the 
mouth of the river. The low point north of the river is shallow, so 
that it is necessary to swing out a point to the south before making 
for the mouth. 

PHYSICAL FEATURES. 

TIIE WES'l' SHORE OF LAKE WINNIPEG. 

The plateau country through which the Great Saskatchewan River 
cuts its gorge at the Grand Rapids, as it falls to the level of Lake 
Winnipeg, is at a height of about one hundred and thirty feet above 
the mean level of the lake. Its eastern face forms a rather high 
escarpment extending from south of Long Point, northwards past the 
limits of the lake. The shore approaches the foot of this slope at the 
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mouth of t,he Saskatchewan, and follows it northwards at a gradually Character of 

increasing distance. Near the Saskatchewan the shores are boulder- sLhore Pno~tht of 
ong om. 

strewn, and no rock in place is noticed till north of Selkirk Island, 
where cliffs of limeetone commence and are seen to the mouth of Lime-
stone Bay. Southward from the river the general character of the 
country is more diversified. A spur of high land runs out to the east, 
forming the prominent Long Point of the map. The southern face of 
this is bold, but toward the north the slope is very gradual and on its 
surface many ridges of boulder-clay are found running northward. 
These seem to run in a direction parallel to the glacial strim and are 
of the nature of drumlins. The contour of the shore-line from the 
Saskatchewan River to the end of Long Point is evidently influenced 
very much by these ridges. Very good examples are seen near the 
Indian Reserve and also eastward. Long bays running to the south 
are found to have heavy boulder bars on each side at the mouth and 
ridges forming the sides. 

BOULDER-STREWN SIIOHE NEAR SASKA'l'CIIEWAN mn;R, ],'ROM DE:NUJ)ATIO:\' 
01' IlOULDER·CLAY nIDGE. 

A section of one of these near the Saskatchewan shows boulders and Boulder­

pebbles in a light-coloured boulder-clay. Many of the pebbles are of strewn shore. 

limestone, and on the beach in front of this exposure, two miles east 
of the mouth of the river, are some large boulders of limestone rounded 
and polished by glacial action. The shore, to Long Point, is quite 
irregular, and apparently the water shoals away very gradually with 
many boulder-bars off the points. The south side of Long Point is 
more regular in outline, having higher country immediately behind the 
bouldery beach-ridge. On the north side are two large bays cutting in 
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toward the south, somewhat rounded by having sand-bars cutting off a 
portion of the southern part. The points between are principally low­
lying, with boulder-bars off the central one. The remainder of the 
shore to the eastern end of Long Point is regular, wit.h gravel and sand 
beaches. Evidence of the continuation of the Long Point ridge to the 
eastward is seen in the numerous boulders scattered far off the end of 
the point. Stratified deposits of sand are seen at the end of the point 
and extending along its south side for two miles, evidently overlying 
the till or clay composing the main part of the ridge forming the point. 
The angle or bay formed at the south-west side of the point is partly 
inclosed by gravel-ridges running from both sides forming a shallow 
harbour occasionally used by fishermen. 

Southward the shore is low, and at the first point is boulder-strewn, 
the boulders showing in shoals out in the lake. This is called Wicked 
Point, and possibly deserves its name. Near it is the first exposure of 
limestone south of the Saskatchewan River. The section is given here, 
as it seems to belong to a higher horizon than the other limestone 
exposures of the lake. The top of the rock is 14 ft. 5 in. above water, 
and the beds are in the following descending order :-

J<eet. 
H ard dolomitic limestone with a few shells and corals, 

the whole more or less lumpy . . . . . . . . . . . . . . . . . . 5 
Porous fucoid.il dolomitic limestone...... ..... . . .. . .. 2 
Thin white beds very much shattered and somewhat 

rotten, cavities filled with white clay-like m'1terial. 3 
Yellow porous dolomitic limestone, fucoidal.... . . . 2 

Covered by shingle to water's edge. . . . . . . . . . . . 1 

Inches. 

4 
3 

4 
3 
3 

14 5 

From one to two feet below the water are see:n beds of a blue 
shaly limestone. 

This exposure extends along the shore for about 300 yards, t.he 
apparently horizontal. Above is a thin deposit of two or three 

feet of boulder-clay, and at the southern end of t he cliff there is a 
mass of this material piled up behind the rock. The clay contains a 
great number of limestone boulders, evidently from this ledge, with a 
few of granite or gneiss. The fossils obtained from this place, princi­
pally from the upper beds, seem to indicate Silurian age, of about the 
same horizon as the lowest rock at the Grand Rapids. 

From this first exposure south to the next, there is very little 
variety in the shore-line. The country bordering the lake is low and 
flat, the rocks being covered by a thin coating of boulder-clay. 
Boulders are strewn on the points and gravel- and sand-bars extend 
between, forming the present shore-line. Behind this as a rule is a 
wet mossy muskeg reaching back to the higher, more thickly wooded 
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ground. About six and a half miles north of Dancing Point the South from 

shore is strewn with limestone fragments, and a mile south the Long Point. 

underlying beds become exposed, showing eight feet of limestone in a 
series of receding steps. The beds, of a hard mottled dolomitic lime· 
stone, are thin or split into fragments. The exposed surfaces are rough 
and covered by fucoid·like markings . They resemble the Selkirk 
Island beds, and are apparently not far below those of the last 
exposure. 

These same beds are seen again ahout a mile farther south, and the 
shore is there generally covered more thickly with scattered limestone 
pebbles and gravel. 

At Dancing Poin.t, a low cliff shows 4 ft. 6 in. above the water, and Da~1cing 
extends 100 ya.rds along the shore. The beds are nearly horizontal Pomt. 

and the surface forms a flat ta.ble which has been somewhat smoothed 
by glacial action and shows a few stri::e. These are running nearly 
S . 35° E., with some, seemingly older, running S. 63° E. This rock 
is a dark semi-crystalline dolomitic limestone, similar to that on Sel-
kirk Island (north end), and contains a few badly preserrnd fossils of 
the same horizon as those found on the western shore opposite the 
north end of Selkirk Island . . 

From Dancing Point southward, the shore for a short distance is Nen.r the War­

very shoal and is strewn with boulders. The whole bay seems to be path R1"er. 

rather shl'tllow. The first point south is boulder-strewn and but very 
little above the lake. Four miles from Dancing Point the beach gra-
dually becomes freer from boulders, and is then almost entirely a sand-
ba1· with low count.ry behind. In the centre of this long bay a small 
stream, the War-path River, cuts through the sand-bar. In the spring 
no doubt the river is of some size, but at the time of our visit (August) 
the water flowing across the bar was only deep enough to float a canoe. 

The next rock noted on the shore was a small exposure o~ yellow Shiel Point. 

dolomitic limestone at Shiel Point. This is in a low cliff showing about 
6 feet of apparently horizontal beds of fine-grained mottled dolomite, 
They are marked with fucoid-like markings, and vertical sections show 
numerous ~mall cavities such as might be left from the dissolving away 
of salt crystals. The beds weather a dark yellow, almost an orange. 
I 1 h . f th' 1 l Rocks n genera appearance t e specimens rom is pace 1ave a resem· resemblino 

blance to the rock at Stony Mountain. The top beds, three or four Stony . M 

Moun tarn 
feet thick, a re quite hard and fine-grained, while the lower ones are not limestonP. 

quite so hard and seem to contain more earthy impurities. The beds 
exposed seem to be barren of fossil remains. 
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The shore south around the rest of this bay has a fine high gravel­
and sand-beach, but toward the southern point the country behind is 
low, in fact, a small lake lies back of the point and drains east to the 
lake far:;her to the south. The high bar ends at the above point, 
leaving the shore further south rough and shallow. 

At Carscallen Point, SPveral exposures of limestone are seen in 
horizontal beds rather dark in colour. Other exposures similar in nature 
occur along this shore as far as Clark Point, and details are to be 
found in the topographical descriptions of the Upper 1\fottled lime­
stone. 

South to Gravel Island, about four miles, the shores a re high and 
g~~;!'/1~il~~~l~ well timbered, with a beach principally of limestone gravel. South of 

this island the shores are boulder-strewn. 

turgeon Bay. 

Mantagao 
River. 

Lynx Bay. 

High gravel­
bar. 

llinwow Bay. 

Sturgeon Bay has a width of eleven miles, and from Tree Island to 
the mouth of the Mantagao River the distance is sixteen miles. In the 
mouth of the bay are seen the .Sturgeon Islands, narrow boulder-strewn 
ridges, with groves of poplar and spruce. The remainder of the bay is 
open, but is generally not deep, the average being about three fathoms. 
'!_'he shores to the east are flat and low with boulder-bars in front, 
while to the south they are ~omewhat higher and steeper, having 
gravel beach-ridges. The bay at the mouth of the Mantagao River is 
nearly closed in by a gravel bar which is being built up from the west 
side, and the inclosed part is rapidly filling up, and is now mostly 
covered by rushes, making it a famous resort for ducks in the autumn. 
A low muskeg-flat extends from t he east side of Sturgeon Bay to the 
bottom of Lynx Bay, so that from a distance the lake seems to extend 
through, thus apparently cutting off a portion of the land which 
terminates in Saskatchewan Point. On some of t he older maps this 
part is called Lynx Island. In Lynx Bay it is found that this low 
strip is separated from the lake to the north by a high sand- and gravel-
bar which now effectually seals the passage, otherwise in high water a 
canoe-route might easily be found through the marshy strip. Many 
examples of these high bars built entirely by wave action are found, 
and another may be here cited. The point known as McBeth Point, 
which is just to the east of Cat H ead, is connected to the high land 
to the south-west entirely by a wave-built bar with perhaps larger pro_ 
portions than any other on the lake, the material being ready to 
hand at the cliffs running from Lynx Bay to Cat Head. In Lynx 
Bay the lime11tone debris is found scattered all along the east side. 

Kinwow Bay is a long narrow inlet, with an average width of two 
miles opening out to the lake in greater width. The distance 
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across the mouth from McBeth Point to Willow Point on the east is 
over eight miles. At the upper end of the bay the country is fairly 
well wooded, and spruce of economic value as timber is reported 
on several small streams. Behind the beach on the eastern point of the 
bay is a series of sand-dunes, averaging from ten to fifteen feet in Stony Point. 

height. The timber seemed to be small. At Stony Point the sand 
and gravel is piled into a high heavy bar, projecting into the lake 
toward the east. The eastern end is protected by a small accumula-
tion of boulders at the water-line. A line of boulder-bars runs from 
the extreme end of Stony Point to the shore, four miles to the south, 
probably the remains of a series of boulder-clay ridges similar to those 
forming islands to the north. 

Following the shore southward to the mou i;h of the J ackfish River, Shore near 
· · t b th h" h d t · It · h · 1 11 J aC'k Fish 1t is seen o e ra er ig an s ra1g i , wit occas1ona sma ex- P oint. 

posures of clay above the beach. These are found to be cuttings into 
the side of a ridge of boulder-clay, slightly modified, showing very faint 
traces of stratification. At the Indian Reserve at Jack Head, 
the timber has been cleared away and the ridge is clearly seen. 
It is about fifty paces wide on the crest, sloping to the swamp behind. 
The shore just here, by a series of curves to the south-east, leaves this 
ridge and gains two or three similar, though smaller ones, lying at short Bouldery 
. 1 h I Th J ' fi h R" h h h ridge cut by interva s to t e sout i-east. e . acK s iver cues t roug t e Jackfish 

first ridge, leaving its bed full of large boulders, flows through a low River. 

flat hay-meadow and issues to the lake through a gravel-bar over a 
boulder-strewn shore. Behind the gravel-bar the stream is deep to 
near the boulder-clay ridge, where the channel is filled by boulders. 
The shores southward are either low and muddy or boulder-strewn, 
according to the nature of the land behind. Where a boulder-clay 
ridge is reached, the points and shores are boulder-strewn, but other-
wise the timber grows to near the water-line. The shores of Fisher Fisher Bay. 

Bay are all low, and the south corner is marshy. 

The timber of the west shore has already been largely cut off, and two 
saw-mills, one on the west shore and one on the Fisher River, have 
ceased operations. On the east side, the shores are low and the country 
behind is also not elevated much above the lake. The points visited 
are merely reproductions of the same kind as that described on Moose 
Island, low boulder-ridges separated by swampy strips. 

The shore to the south is fully described in dealing with the rocks Character of 

exposed, but in brief, from Dog Head south to Little Grindstone Point, ~~f:;ato Big 

cliffs of limestone front on the lake. The south-western shores of 
W ashow Bay are, however, low, and on the west shore of the southern 

2t 
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part of the lake, from Big Island to the Red River, no prominent high 
points are found. · The country, however, slopes up from the lake and 
many settlers' houses are seen in the cleared places. S teep shores are 
found near Gimli, but are seen to be cut-banks of stratified clay, a 
deposit formed when the lake was at a higher level. 

RIVERS ENTERING THE LAKE FRO~I Tirn WEST. 

The two large streams, the Saskatchewan and the Dauphin or Little 
Saskatchewan rivers have been previously described in various reports. 
The geology and general description of the Saskatchewan in the 
vicinity of Lake Winnipeg is given in J. B. Tyrrell's report on North 
Western Manitoba.* 

A general description of the Dauphin River is also given by the 
same writer in the Summary Report for 1889. t 

A traverse was made down the southern branch of the War-path 
River, by crossing from the Little Saskatchewan River, at the bend, 
by a two-mile portage to the westward. The trail crosses a low 
country, imperfectly drained , half the distance being through wet 
mossy muskeg. BeHs of timber of small growth, principally poplar 
and spruce, were passed through. The stream, at the point reached 
by the trail, is flowing in a small channel cut down only about five 
feet and fifteen feet wide. In the summer hardly enough water is 
running to float an empty canoe. Owing to the gradual descent, small 
accumulations of boulders serve to dam the water back in long quiet 
stretches. The general direction of this branch is north-northwest in 
a nearly direct line, a lmost a prolongation of the dirPction of the 
upper course of the Little Saskatchewan River. The count ry passed 
t hrough is a gently sloping plane inclined to the north, wooded with 
poplar and a few fair sized spruce. No exposures of boulder-clay or any 
underlying rock were seen on this branch, and whether the t ill iR 
modified or not is conjectural. The western branch joins that from 
the south nearly five miles west from the lake, and from there the 
course of the stream is changed to the east. The banks are only about 
eight feet in height in the lower part and continue to near the lake. 
The underlying rock is met with 0nly near the lake, and consists of a 
hard, lumpy, yellow dolomite, succeeded by a close-grained, ,hard,yellow 
bed with numerous hole · through it like worm-burrows. These re­
semble rocks belonging to the Stony Mountain section but the 
absence of fossils leaves thA horizon very uncertain. 

*Annual R eport Geol. Surv. Can. vu!. V (N.S.) 1890-91, p. 144 E et seq. 
"!"Annual R eport Geol. 8urv. Can. vol. lV (N.S.) 1888-b9, p. HJ A· et seq . 
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Fisher River enters Fisher Bay from the west, at its extreme southern Fisher River. 

end. It rises to the south-west in several branches. The two princL 
pal ones meet at the Forks at a distance of about twent.y miles from 
the mouth. The river is navigable for canoes to the Forks, and in 
that distance the fall is slight, being confined to three localities, a 
rapid at the Mission and two dams constructed by lumbermen farther 
up. The saw-mill near the mouth of the river was supplied by timber 
from some groves of spruce above the Forks, but these seem to have 
been exhausted. Of the country in the vicinity of the Forks the 
following notes were taken.-The banks are not very high, but the 
valley seems to be about 150 yards wide and fifteen feet deep. The 
surface of the country appears quite level with good soil. The timber, 
mostly poplar, has been burnt, and a large portion of this valley 
would in a few years become prairie. It was also learned that, to the 
~es t, the general character was that of a dry rolling country, covered 
by poplar with open meadows, but to t he south-east much low swampy 
land occurs. From the stream very little spruce is seen. As to the 
nature of the underlying formations little could be learned. At the 
dam, four miles down from the Forks, a section of the bank showed 
one foot of black loam with stratified clay and a few pebbles. 
Boulders are found in the bed of the stream mainly at the rapids· 
Stratified sandy clay is also shown lower down, but this seems to be 
river deposit. 

The land bordering the stream at the lower part is reserved for the Indian 

I d . 1'1 · · · l tl 1 bl l · d R eser ve at n 1ans. ieir reserve is eVIc en y a va ua e one, 1av1ng goo Fisher Ri,·er 

facilities for agriculture and dairying. The Indians are living in well-
built houses, with fine gardens, and many have good herds of cattle. 
On some of the farms were small fields of wheat, oats and barley, 
growing well. Fish, when not abundant in the river, are 
caught in the lake, but whitefish are seldom obtained nearer 
than Tamarack Island. The river is navigable for small boats 
of less than four feet draught up to the Mission and Hudson's Bay 
Company's establishment, while larger craft might, if the bar at the 
mouth of the river is cleared, reach the mill, about a mile up. 

ISLANDS OF LAKE WINNIPEG. 

Big Island is seventeen miles in length, and of an average width of Big I sland 

three miles and a half. The western shore is low with hay.flats and 
mar8hes, but the eastern and southern portion is more elevated and 
better adapted to farming and stock raising. Nearly all the surveyed 
sections on this part are occupied by settlers of the Icelandic colony. 
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The higher parts are well wooded with poplar and some small spruce 
birch, &c., and the land has to be cleared for use. The northern part 
of the eastern shore is underlain by limestone, and often the soil is light 
and fit only for grazing purposes. The remainder is covered by a re­
assorted glacial deposit, clay with some sand, and boulders are seen on 
the shores, especially to the south. Shoals occur south-west of the 
island extending out at least two miles from shore. 

Black Island, though not as large in area as Big Island, is much more 
prominent, as its surface inland rises much higher. Its length is 
twelve miles and a half, and breadth four and a half. It is well 
wooded, and a mill for some years was located at the south-west 
corner, engaged in sawing timber cut from various points near its 
shores. An iron-ore deposit on the south side has been known for 
many years, and on J effrey'smap of 1762, showing Canada and northern 
part of Louisiana, Iron Island is shown a short distance south of the 
Narrows, evidently the same as the Black Island of to-day. A des­
cription of this deposit is given by Mr. Tyrrell, in the Summary Report 
for 1889, pp. 12-1 3. 

Punk Island, to the north, is smaller, and is composed generally of 
the lower sandstone capped by thin beds of limestone. A small 
amount of timber, mostly black spruce, is found on the high parts, but 
birch and poplar are the prevailing trees. 

B I 1 d Berry Island, in Washow Bay, lies well out to near the line between 
erry s an . 

GL'indstone Point and Bull Head, at a distance of six miles from the 
former. It consists of two masses of boulder-clay, the larger one to the 
south coata,ining large angular blocks of limestone partly striated, and 
large boulders of Laurentian gnei~s. The mass is in all probability 
lying on a part of the Winnipeg sandstones not eroded to the usual 
depth, having been protected previous to the passage of the glacier by 
a capping of limestone which if still exposed would be found above 
water-level, judging by the outcrops of the vicinity. There is evidence 
of a former point having connected this to the peninsula to the south­
west, the remains being in the form of a line of shoal water and boulder­
bars. The two masses forming this island are now connected by 
boulder- and gravel-bars forming a narrow neck in the centre. 

Black Bear Black Bear Island is a continuation of the limestone cliff of Dog 
Island. Head. The island has been nearly cut in two by a deep bay running 

in from the south, which forms an excellent harbour for all classes of 
boats. On the outer side, the limestone exposed on the beach has been 
glaciated, and shows grooves running S. 48° W. Coming up from the 
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open part of the lake, and at right angles to the shore-line, are also 
seen several scratches resembling glacier markings, but irregular and 
sometimes slightly curved, and no doubt, due to the effect of the present 
lake ice shoving the boulders upward from the edge. Strire seen on the 
south-east side also run S. 48° W. There has not been much glacial 
debris left on the surface of the higher parts, and it is only seen in the 
boulders along the shores. Toward the western end the gneissic boulders 
increase in number, and for a considerable distance south-west form 
bars and small islands. Just west of this island, another smaller one 
seems to be made up entirely of boulder-clay-the boulders from which, 
form bars that run with few interruptions to near Narrow Island. 

Snake Island is, like Black Bear Island, composed of limestone of Snake Island. 

the same character as Dog at Head. The eastern side is high, but it 
slopes down to a low shore on the west. 

Narrow Island shows only bouldery shores and is probably an ob- N 
arrow 

long hill of boulder-clay resting on the limestone which is here not far Island. 

below the surface. 

The depth of the water surrounding these islands is not great, except 
to the east and south of Black Bear Island. In the pass south of 
Snake Island the depth at the narrowest part is fifteen fet:t, but shal· 
lows to the west, and in the bay into which Moose Creek empties, the 
channel up to the mouth of the creek is not more than five feet deep 
with a shoal in the centre of the bay. 

Of the timber on these islands little need be said. A good deal has 
already been cut for use on the steamboats, and although comprising 
poplar, spruce and birch, it is all of medium size. 

The Moose Islands, lying in the entrance to Fisher Bay, so nearly Moose Island 

fill it that three comparatively narrow channels only are left. The 
iarger one lies near the eastern shore, and is long and narrow, being 
thirteen miles long and averaging a mile and a half broad. Its shores 
are altogether of drift ma.terial and no evidence of older rock is seen. 
From the character of the bars at the extreme ends and of boulder-ridges 
a.long its eastern and western shores, the drift appears to be arranged 
in a series of interrupted par,.,llel ridges of varying height, such as are 
called drumlins. The few islands in the channel to t he east also show 
the same formation. Several of these are now connected by low land 
with the mainland to the east. The western side is strnighte1· and 
with the exception of a, few small bouldery points is much steeper. 

Towards the north end a few ridges run northward, cont.inued as 
bars out in the lake, and thus form narrow bays open to the north. 
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The northern point is very rough and large Laurentian b0ulders extend 
in a bar for at least half a mile beyond the point, toward the eastern 
bluff on Tamarack Island. 

The western Moose Island is smaller and is generally called Little 
Moose Island. It is four miles and a half long and nearly two in 
width. At the north end, two ridges form the eastern and western 
points of a large open bay. The eastern ridge terminates i11 a long 
gravel- and boulder-bar, but farther south is scattered and several small 
ridges come out on the southern side of the island. The western ridge 
is continued across the island and forms shoals out in the lake to the 
south. 

The Scotch Islands to the west of Rabbit Point is a group of 
islands which have been called the Scotch I slands. Locally, however, 
these are given individual names. The largest is Tamarack Island, a 
low wooded strip. Just to the north a small but higher one, well 
wooded, is called Little Tamarack, as it lies close to the end of the 
larger one. The others of the group are Egg I slands and Jack Head 
Island. 

Tamarack I sland is a long low strip of muskeg, seven miles and a 
half in extent and a mile wide, on which is a small growth of tamarack. 
This is relieved by three or four 'bluffs ' of larger timber, occupying 
higher ridges or mounds toward the centre. The eastern part consists 
of a long low point stretching toward Little Tamarack I sland. The 
eastern face of this has a high sandy beach-ridge behind which is a 
mossy muskeg bearing only stunted spruce and tamarack. The lake 
in front is shallow and full of bouldery shoals. The north shore is low, 
broken by a ridge of higher land running out to form a rough boulder­
point. This ridge can be traced south-west across the island and forms 
a similar point to the south. Shoals running on this line extend 
northward to abreast :>f Little Tamarack Island, showing a nearly con­
tinuous ridge of bouldery material, probably of glacial origin running 
in the direction of the glacial movement. The waves of the lake are fast 
eroding the soft material of the western and northern shores where 
unprotected by the boulder-deposit, so that at several places stumps of 
trees are found standing out of the water, while the shore behind is 
apparently nothing but soft peaty matter. A few bars of gravel and 
boulders can be seen to the west and south, one opposite Little J aclt 
Fish Point has a small grove of poplar on it and might therefore be 
called an island, possibly Louis Island of Rind's map. 

Little Tamarack Island is a limestone ledge, low on the western side, 
but on the north rising ten or twelve feet above the water, showing 
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there ledges of thin-bedded limestone. The eastern face is built up Little 

principally from the broken material of the cliff, and bas formed a high fsi~~aJ~ck 
ridge behind which are several ponds and meadows. The northern 
half of the island is high and well wooded with spruce and poplar, but 
the southern part is mostly willow scrub with a few open meadows. 

The Egg Islands are a connected chain of low bars which in high- Egg Islands. 

water would be resolved into four. A few bushes on the smaller ones 
and one gro1·e of larger trees, (the Bluff), on the largest, are all the 
foliage to be seen. These bars are evidently all of glacial origin, and 
seem to be ~L continuation of, or are similar to, the series to the south 
crossing Tamarack Island, and run generally in the direction of the 
glacial strire. The shores are generally very shallow, and the west side 
is much :shallower than the east, many boulders being scattered •mme 
distance out,-about five miles. North of these islands is a hif{h bar of 
limestone pebbles. This has no doubt been pushed up by ice from a 
submerged limestone ledge. As there are no bushes or other high 
objects on it, and from its position in the middle of tbe lake, it is 
dangerous to navigation and should be marketl ca,refully. 

The remaining island of this group is Jack Head Island, lying Jack Head 

directly ea!:.t of a point bearing this name. It is rather small, but I sland. 

quite prominent, being well timbered and high. In shape it is an 
oblong, a little longer than its breadth, which is half a mile. From 
its eastern point, which is piled high with limestone gravel, numerous 
small rock exposures are seen all along its nort.bern and western 
shores, rising to about fifteen feet. The southern shores are generally 
low and boulder-strewn. The glacial stri:::e were observed to run 
S. 25° "\V., or nearly parallel to the ridge composing the Egg Islands. 

Commissioner Island Group.-A line drawn from Inmost Island Oommissione 

to the eastern side of Berens Island, would run along a chain of I sland Group. 

islands that seem to be composed altogether of drift material, probably 
of the nature of drumlins, judging from the general direction of the 
chain and that of individual islands which is nearly parallel to the glacial 
movement. The southernmost one is a lenticular mass of boulder-clay 
covered with poplar and birch. From the south end runs a long gravel-
and sand-bar nearly half a mile, then suddenly t urning east it reaches 
nearly to Commissioner Island. The latter part is evidently recently 
built up by wave action with material derived from the larger bar. 
At the north end of the wooded portion, a small exposure above the 
beach, shows light-coloured boulder-clay. The second island in the 
group is larger or the wooded portion is of greater extent. Shoals 
seem to connect the two, and both occupy a position near the western 
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Twin Isla.nrls. edge of a shallow area reaching to Commissioner Island. The Twin 
Islands appear to be the visible parts of two ridges lying in deeper 
water. The shores are boulder-strewn and similar to Plunkett Island 
which lies half-way to Berens I sland to the north. These, as noted 
before, have deeper water surrounding them, the steamboat channel 
passing to the south of Plunkett Island. 

Sand Hill and Another ridge or line of ridges crosses Commissioner Island from 
Nut Island ... 

Commissioner 
Island. 

its north end to t he southern point, following the we:>t shore, and is 
continued south on Sand Rill I sland and Nut I sland. Sand Hill 
Island consists of two ridges, one slightly in advance of the other, 
whi!e on Nut Island one ridge only i;; seen. The shores of both are 
strewn with boulders and bars flxtend toward the south end of Com­
missioner Island. 

Commissioner Island is generally low, consisting of one series of 
ridges as mentioned above, to the east of which stretches a low tama­
rack swamp, somewhat like that of Tamarack Island, west of Dog 
Head. Cranberry Island is, however, the older term, and is descriptive 
of the general character of the island. At the north-eas t corner is 
found a large rectangular bay opening to the north. This was used 
as a harbour by the first steamer on the lake, the Commissioner. 
The shores are generally low and in sheltered parts the muskeg 
reaches to the beach. The point which forms the eastern side of the 
harbour is found to be a low shelving li'llestone ridge, covered mainly 
by boulders, and is continued far out under water, so that steamers 
from the south turn for the lighthouse channel only after opening the 
Twin Islands. Off the north shore, farther west, are extensive shoals 
with boulders showing occasionally, but they do not seem to extend 
as far north as the Twin Islands. 

Berens Island. Berens Island is a long low wooded island lying to the west of 
Pigeon Point and the mouth of Berens River. Its longest diameter 
is a little over eight miles and lies in direction about north-east and 
south-west. The northern half 11.verages about two miles wide, but 
south of this it is increased to nearly four miles by a projection on 
the east side. The east and west shores are not elevated much above 
the beach, but a ridge of higher land is said to run the length of the 
island from its ex treme points. The shores are generally boulder­
strewn and shoals run to the south-west and are also seen off 
the north point. Limestone ledges are found on the east side, gene­
rally low, shelving out under water with high ridges of shingle 
in their vicinity. Along the north side, smooth glaciated surfaces of 
limestones are found at the water's edge, and to the west, the beach, 
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after leaving the limestone exposures, becomes nearly pure sand, and 
is continued as a sand-bar nearly the whole distance to Little Black 
Island. 

Little Black Island is formed from an exposure of horizontal beds of Little Black 

limestone, the debris from which has produced a beach and two bars, Island. 

running to the east and nearly connected with the sand-bar from 
Berens Island. On the outer shore is a cliff of over twelve feet 
of fractured limestone beds, the shingle from the denudation of which 
spreads nearly around the island. On the higher land of the central 
part is a thick grove of black spruce, and though the island is of 
small extent-half a mile in diameter,-it is conspicuous. In the bay 
between this and Berens Island, formed by the projecting bars, a small 
harbour has been used for some years by the fishing companies. 

To the south-east of the entrance to Kin wow Bay a small island lies Inmost Island 

within one mile of shore. It is oval in shape, pointing to the north, 
and is about half a mile in length and twenty chains in width. It is 
well wooded with poplar, birch and spruce, and seems to be high in the 
centre. This is probably a mass of boulder-clay lying on the surface 
of the flat-lying limestone which is expo ed on the northern beach. 
This island is marked on Rind's map, (1858) as Birch Island, but since 
then, various collections of fossils brought from there have been 
labelled 'Inmost Island.' 

On the northern end the beach is strewn with flat slabs of a fine 
grained dolomitic limestone, containing many rounded concretions o 
dark cherty matter, averaging about four iJJches in diameter. The 
eastern and northern shores are piled high with pebbles of this rock, 
but the western side is mostly covered with gneissic boulders on the 
shore and scattered on its slope out into the lake. From the southern 
point a bar of limestone gravel extends southward to very near the 
mainland. Near the island this bar is high, but it gradually lower~, 
the greater part of its length being just below the water-level. 
Northward from the island a few bars are visible, being probably 
ledges of the underlying rock scattered over with boulders. Half 
way to McBeth Point another shoal shows a line of boulders just 
above the water. In the bay east of the island there is a depth of 
twenty-four feet with rock bottom and also about the same imme­
diately to the west. 

Lying off the eastern entrance to Sturgeon Bay, and northward 
from Saskatchewan Point, are three quite prominent islands. The 
most northerly one of the group is known as Outer Sturgeon Island 
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and is the only one on which the underlying rock is exposed-although 
the presence of gravel-bars on some of the others would suggest the 
probability of the limestone being not far below wmter-level. The 
Outer Sturgeon Island has a diameter of about one mile and in 
shape is nearly square with the diagonals pointing to the cardinal 
points. The broken material from the cliff at the north point has 
been carried for some distance around the island, seemingly in both 
direction~, toward the south end where there is a mass of this gravel 
forming a bar. The south-western end is all low, but along 
the shore is a gravel-ridge behind which are several marshy 
ponds. This beach-ridge is high, averaging eight and ten feet above 
lake-level. Part of the material has been pushed up from the 
lake, as the bar is no doubt built on the shelving limestone, but a 
large percentage has been transferred from the northern end. At the 
extreme south point, the gravel is being carried from both sides out 
into the lake forming a bar which at present extends half a mile from 
the island. 

Nearer Sa;;katchewan Point are two islands. These are probably 
the Bushkega Islands, of Rind's map. The western one is commonly 
called Inner Sturgeon Island, and is the largest of the group, being 
oYer two miles in length but not very wide. It is formed by the 
junction of two long narrow islands, the one lying in advance of the 
other, the northern one slightly to the east. Between these a high 
gravel- and aand-bar has been built, forming a bay open to the north­
west, but affording good shelter from the east and south. The water 
in this bay is deep, soundings in the centre giving eighteen feet out­
side, thirteen just inside the points, and eight feet close to the bar. 
The shore of the east side of t.he bay, as well as the point at the west, 
is rough with large boulders. These two masses which form the 
island are both strewn with boulders. The shores are rough, and to 
the north and south extend long shallow bars on which at intervals 
are seen large boulders showing above the water. The shoal running 
northward commences at the extreme north-eastern point, and runs 
north, and for about a mile boulders can be seen. The steamboat 
channel is a little north of the middle of the opening between this 
and outer Sturgeon Island. To the south, the lake is quite shallow 
with numerous bars running off from this island. 

From off the eastern part of the island a long bar extends south to 
near the other Bushkega Island, which is smaller than the first and is 
formed in a similar manner, a couple of masses of till forming two 
islands have become joined by a wave.built bar. The eastern half is 
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well wooded, and besides a lot of Laurentian boulders on its shores it 
has a considerable extent of gravel- and sand-beach, especially at the 
s~uthern end where the gravel is piled into a high bar. The channel 
south, between this and the mainland, is at present very shallow, 
although in early times this is said to have been the usual boat-route 
and formerly used by Rome of the steamers. The bar from the isl:1Ild 
is now built nearly across the bay but shows only at intervals above 
the water. 

In t he middle of the mouth of Sturgeon Bay there is a group of Sturgeon 

small islands eleven in number, called Sturgeon Islands. They are all Islands. 

either long ridges or lenticular masses forming narrow islands, and are 
all lying in a general north-and-south direction. As to structure, some 
of them are quite low with a heavy beach-ridge generally of boulders 
on the more exposiid side; others, such as Tree Island have a higher 
ridge probably of boulder-clay running down their length, flanked by 
beach-ridges. These boulder-clay ridges are sometimes interrupted 
and some of the islands at the eastern side of the group are evidently 
formed of several pieces of a ridge joined by the beach-ridge. Their 
shore-lines show nothing but transported material,-boulders of gneiss 
and a fine-grained limestone like that at Cat Head,-but of solid rock 
not hing is seen. As all these ridges lie approximately in the direction 
of the glaciation, they may be described as drumlins. 

The large island lying north of the St. Martin I .olands is locally R eindeer 

k R . d I . d I . . t ·1 . l h . h Island. nown as e111 eer stan . t is nine een mi es in engt , wit a 
greatest breadth of six and a half, but an average of four miles. The 
surface is all low, consisting of patches of timbered land surrounded 
by hay-flats or ma,rsh, so that it has, from a distance, the appearance 
of a cluster of islands similar to those farther south. Its shores :ue 
not bold and along the south·east side are protected by shoals. From 
the south point along the eastern side there is a short distance in which 
the shore seems slightly higher, and in one place rises to seven feet, 
showing light-gray boulder-clay with limestone fragments and pebbles 
of Archrean gneiss. A little south of the middle of the eastern side an 
island lying just off the shorP. has been connected with the main shore 
by a sand- and gravel-ba.r running from the north Behind this the 
bay forms a land-locked harbour which, in low water, cari hardly be used 
as such, since the entrance is too shallow. In the summer of 1890, 

.the depth of water in the bay w<ts abou t fou r feet and in the channel 
leading to it about two feet, with a rough bouldery bot tom. A few 
years previously this was used as a ha,rbour by t he fishing craft, an 
entrance being then found t hrough the sand-bar, but this has since 

closed up. 
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Near the north point, boulder-clay was again seen, containing small 
pebbles, but the shore was strewn with slabs and boulders of a mottled 
limestone containing Maclurea llfanitobensis. This seems 1.0 be the 
same rock as that at Little Black Island, but it is not seen here in 
place. The larger boulders are glaciated, and as many of them are 
broken, the strire appear on one side only. 

'The north-western shore has one large indentation running to the 
south-east and on the west side of this a small harbour has been used 
by the fishing companies. In front of this bay are Eeveral islands­
four of them timbered, the rest merely shoals. They all seem to be 
formed of drift material, but some derive their shingle probably from 
shelving limestone beds beneath the water, as several have strong 
beach-ridges of limestone pebbles. The possibility of there being lime­
stone betls here, but slightly submerged, is confirmed by the fishermen, 
who report at the western point near the harbour, a fiat table of rock 
which appears at very low water. The south-western side is low and 
the shores near the south end are without beaches, beiug protected 
by many islands and shoals. The timbered bluffs come out to the 
shore and form points with low land lying between, often in the form 
of hay-flats that seem to run nearly across the island. An elevation 
of ten feet in the level of the lake would resolve the southern end 
into a cluster of islitnds corresponding to that lying just to the south 
-the St. Martin Islands. 

These seem to be a series of small narrow islands, many of them in 
line connected by shoals, showing them to be merely higher points of 
an interrupted ridge. Others are oblong masses of till, and where 
exposed show an unstratified mixture of light-eoloured clay containing 
large Archrean boulders. The islands generally have their longer 
diameters running north-and-south, and are flanked on both sides by 
bouldery beach-ridges. Exposures of limestone may be found on some 
during very low water, as several of the larger ones just to the south 
of Reindeer Island have, added to them, large bars of limestone 
pebbles which are probably derived from below the water-line. 

George Island, being formed by a high plateau connected to a strip 
of lower land, first appears as a high island only two miles long, but 
from a nearer view two isolated bluffs to the south-east appear as 
separate islands. These are, however, included in a high sand-bar 
stretching from the larger part to the eastward, the outer bluff being 
at the extremity of the bar. The main body of the island is about 
two miles long, in a north-west and south-east direction, and a mile 
wide. On the southern shore the highest point is estimated at seventy 
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feet. As far as could be seen the hill or plateau forming the island 
is composed principally of sand and clay, with the upper part only 
exposed. vVhere a small exposure was seen it consisted of a liberal 

assortment of boulders at or on the surface of a bed of water-worn 
gravel and pebbles rndely stratified, with sandy beds below. The 
face of t he bank was everywhere hidden and covered with vegetation, 
.so that a complete section could not be made. The beach in front of 
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this escarpment is a heavy boulder-ridge, the boulders seeming to run 
out into deep wat.er. Towards the west the top of this escarpment is 
not as high, averaging about forty feet, with the same character. In 
a hay on the western side, the boulder-beach is replaced by rnnd, and 
the banks behind are also of sand piled in high dunes, one or two 
reaching fifty feet. The northern end of the island is of gravel and 
boulders, though the banks are not very high. On a point on the 
eastern side, cleared of timber by fire, the edge of the terrace can be 
seen from the shore, at an elevation of about twenty feet above the 
water. It is entirely grass-grown and boulders are liberally scattered 
on its surface and on the slope. 

The two outlying wooded patches seem to have been separate 
masses of bouBer-clay, as their north and south ends terminate in 
bouldery points. The higher part of the island is evidently a terrace 
sloping to the north, and where worn into by the lake, as it is on 
nearly all sides, it leaves piled up in front of it a high ridge of 
boulders. 

i'~1~~~. George Little George Island, west of George Island, is small and triangular 
in shape, with the apex pointing south. On the south-west side, the 
lake is cutting into the western side of a ridge which runs from the 
south end of the island towards the north. The eastern shore is low, 
but has a strong shore-ridge of boulders. The northern side or base 
of the triangle is a sandy bay with sand- and gravel-beaches. From 
the two points shoals run north and north-easterly, which protect the 
bay from all but northerly winds. The northern point and all the 
west side is thickly strewn with boulders and there appears to be a 
line of shoaler water farther north, as there are several boulder-bars 
lying a couple of miles from the island. Evidently the ridge, which 
is highest at the south end of the island, has been greatly denuded. 
South of the point of the island the water is deep, and the shores to 
the south and west are steep. 

Ridge of 
gravel 'tnd 
sand. 

The ridge is about 300 yards long and rises some thirteen to fifteen 
feet above the bouldery shore, or twenty-one feet above present water­
level. The surface is strewn with water-worn or glaciated boulders, 
partly embedded in the soil; beneath this, as far as could be learned, 
the whole mass of the ridge is of gravel with a little sand. The 
pebbles are all of Laurentian material n.nd well rounded. 

Sandylslands. The group of islands farther out in the lake and north of Little 
George Island are known locally as Sandy Islands. These are three 
in number, lying approximately on a line pointing towards Long 
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Point and the George Islands. The middle one is the largest and Sandylslands. 

highest of the group and is somewhat irregular in shape. The southern 
part is high and at the south point there is a hill about fifty feet high. 
Boulders a re strewn on the surface and falling down the slope 
of gravel, sand and clay which forms the hill, help to swell the 
pile of boulders which here form the beach. Running east from this 
boulder point is a long gravel shore, behind which is seen a terrace 
of stratified sand and gravel. The surface of this slopes regularly 
from the high hill seen at the west, towards the eastern point of the 
island. At the middle of the bay, the escarpment is a short d

0

istance 
back from the shore and the top of the bank is about fifteen feet above 
water, but rises rapidly toward the west. This bay and a small one 
on the west side are free from boulders on the Hhore, but all the rest 
of the shore is thickly covered, more especially the south-western part. 
The northern and eastern points are low with bouldery shore-ridges. 
The other two islands of this group are both long narrow ridges 
of gravel and sand covered by a lot of boulders, making rough 
shores. Between the western island and the middle one are several 
shoals. South of the eastern island, and out to a distance of a mile and 
a half, are several shoals lying in the direction of Little George Island. 
These seem all to be of gravel and boulders and are lying in a 
general north-west and south-east direction. To the west of the 
group the water appears to be deep, that is, the average depth is about 
ten fathoms, which is also found between the islands and Long Point. 
Of the trees on these islands it may be said that besides a scattering 
of spruce and birch the main timber is poplar. On the higher part of 
George Island and the middle of Sandy Island there is some spruce 
of a medium size. 

Selkirk Island lies ten miles north from the mouth of the Selkirk 

S k h R . I 1 h . fi ·1 . h Island. as at.c ewan iver. ts engt is ve m1 es, wlt an average 
breadth of a mile. The shores are generally boulder-strewn, but 
intervals are seen occupied by limestone beds in place. These 
exposures are noted under the general descriptions of the Upper 
Mottled limestones, and occur at the north end, on the west side 
and near the south-east corner. Gravel-beaches are always found 
associated wiLh the rock exposures. Those at the north end, furnish 
a large mass of material which on the west side of the island is formed 
into a long hook, behind which is an excellent harbour. The whole 
island is wooded generally with spruce and poplar. Near the harbour 
at the north-west point, a clearing has been made for a fishing 
station and the timber cut appears to be small, consisting of spruce 
and tamarack. 

3 
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Horse-shoe Horse-shoe Island, called, locally, Pony Island, is a small wooded 
Island. limestone knob just off the south-east corner of Selkirk I sland. The 

limestone debris from the eastern face of the low cliffs has been carried 
westward by wave-action around both north and south points, and 
this is continued towards the large island in the form of two long bars, 
thus inclosing a small bay which is extensively used as a shelter for 
fishing boats, and may probably be found large enough for a fishing 
station. The shape of the island is thus, roughly, a horse-shoe with 
the opening toward Selkirk Island and the wooded part occupying 
the toe portion of the shoe. 

Cambro­
Silurian in 
Winnipeg 
basin. 

SYSTEMATIC GEOLOGY. 

CAMERO-SILURIAN. 

Correlation oj formations. 

The Cam bro-Silurian is found resting on the uneven surface of the 
Archrean and conformably below the Silurian which outcrops at the 
Saskatchewan River, J ... ake St. Martin and in several other places 
south to Stonewall-while the Archrean forms the eastern shore of 
Lake 'Winnipeg, leaving thus a long strip in which the Cam bro-Silurian 
is seen. The lower member is a sandstone followed by shales and 
limestones bearing fossils of Trenton age. Above this, red shales and 
reddish and white limestones form the beds referred to the Hudson 
River or Cincinnati formation. 

Formations in In Minnesota, the sections carefully worked out show that below the 
Minnesota. Hudson River formation-divided there into two divisions-are found 

beds of the Trenton, Black River and Chazy formations, while 
in Manitoba no rocks are found below the Black River and of 
that the upper part only. 

The following table of formations for Minnesota and Manitoba shows 
the positions relatively assigned to the Manitoba formations:-* 

*The subdivisions in Minnesota are tho e adopted in the introduction to part II 
of vol. III Geology of Minnesota. 
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Stony The limestones and shales at Stony Mountain contain a great number 
Mf ountain d of fossil forms, many of them also found in both the Richmond group 
ormat1on an 

Richmond and the Utica group of Minnesota, and it is quite possible that if the 
group. section were complete at Stony Mountain, the upper beds with part of 

the shales beneath could be correlated with the Richmond group and 
the lower shales with the Utica. 

Tren.ton of Of the Trenton group in Manitoba, the most striking dissimilarity to 
?.Iamtoba and th t t th th · h t · · h" k I . b of Minnesota. a o e sou is t e grea increase in t ic ness. t compnse8 a out 

Winnipeg 
sandstone a 
basal 
formation. 

V arious 
names given 
formations of 
of Trenton 
P eriod. 

three hundred feet of beds of limestones with very little shale, while in 
Minnesota., though the thickness varies considerably, the extreme 
thickness, or that given for Fillmore county is one hundred and fifty 
nine feet. The divisions adopted in Minnesota are based on the 
prevalence of certain typical forms of fossil remains found in each, and 
the beds so distinguished require careful examinatioll to recognize. 
This method of subdivision seems necessary from the recurrence of 
beds of similar character throughout the section, but in Manitoba the 
divisions are made on broad distinctions in the general appearance of 
the beds, and are easily recognized in the Lake Winnipeg basin. The 
presence of nodules of chert in the Cat Head limestone is one but not 
the only distinguishing feature, and in comparing it with the section 
of the Fusispira bed of Prosser's ravine, near Wykoff, Minnesota, it is 
noticed that a thickness of nine feet is found having the same character. 
The fossils that distinguish the upper division of the Trenton in 
Minnesota are found distributed throughout the whole of the Trenton 
of Manitoba, and many of those of the lower divisions in Minnesota 
do not seem to be so characteristic of the same beds in the northern 
basin. 

The basal member, the Winnipeg sandstone, contains in its upper 
part shaly beds which in drill-holes elsewhere to the south-west in 
Manitoba are shown to become shale. The few fossils found are either 
representatives of forms in the Trenton above or occur, in Minnesota, 
in the Black River shales and occasionally in the Clitambonites beds, 
the lower division of the Trenton. The character of the deposit and 
that of the few fossil forms found, induces the belief that it represents 
the upper part of the Black River formation. 

TRENTON PERIOD. 

The limestones, which in Wisconsin are readily separa te.::l into two 
divisions, Galena and Trenton, become less distinct in Minnesota, and 
have caused considerable trouble in their correlation there. In many 
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papers and reports published by both the Minnesota and Canadian 
surveys, the Trenton has been referred to variously as the Galena, 
Galena-Trenton and Trenton. Beds now referred to the Black River 
group were assigned variously to the 1I pper Trenton and Upper Blue 
limestone and the Blue Carbon. 

The limestones of Lake Winnipeg basin are referable to those previously 
called the Galena limestones. The latest designations for the Min11P.­
sota divisions are given in the Final Report of the Geological and 
Natural History Survey of Minnesota.* 

In discussing the age of the Galena limestone, Prof. N. H. Winchell ~ge of Galena 
. limestone. 

sums up by saymg :-

'It may therefore be concluded that the Galena limestone is only 
a phase of the Trenton intensified in the typical region and fading out 
in all direcLions. 

'It is a convenient designation in Iowa and some parts of vVisconsin 
and Illinois, but in Minnesota its convenience hardly warrants its 
continued use. The physical break and the faunal change which 
follows it in the North-west are probably parallels of those which mark 
the transition from the Trenton to the Hudson River (Utica slate) 
horizon, to which Mr. Walcott has called attention.'t 

Similarly, in Manitoba, lithological distinction between the various 
beds can be traced as local variations, but they are not like those 
farther south. The whole series contains fossils common to all the 
beds, while lesser divisions seem to have, in addition, forms which 
characterize each horizon. Further research may help to widen the 
range of these latter species. 

The three subdivisions proposed for the Trenton formaLion of ManL Subdivisions 

b d · l l' h 1 · 1 d' · · h . h of Trenton to a are ma e mam y on lt o og1ca 1stmct10ns, toget er wit a pre- formation in 

valence of the typical forms of animal remains characteristic of each. Manitoba. 

The upper part, consisting of 130 feet of light-yellowish mottled 
limestone, is found exposed at East Selkirk, Lower Fort Garry, and 
Selkirk Island at the north-western part of the lake, and will be dis­
cussed under the name of Upper Mottled limestone. 

The central portion, consisting of homogeneous, generally fine-grained, 
yellow limestone, more or less magnesian, and containing cherty nodules 
scattered throughout its seventy feet of thickness, is discussed as the 
Cat Head limestone, from the locality at which they are best developed. 

* Vol. III, part 2. 
t American Geologist vol. XV, No. 1, p. 33. 
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The lowest division is a dark-yellowish to grayish-white mottled 
limestone, found exposed along the more eastern points of the west 
side of the lake, and termed the Lowe~· Mottled limestone. The thick­
ness of this division amounts to about seventy feet. 

As noted before, larger collections of fossils will doubtless greatly add 
to the lists here presented, and mainly to that given first for those forms 
which have a vertical range through all these divisions. The following 
lists have all been compiled from Palreozoic Fossils, Vol. III, Part III. 

List of species known to range through the limestone beds of the 
Trenton formation of Manitoba :-

Receptaculites Oweni, Hall. 
Pasceolus gregarius, Billings. 
Halysites cateniilaria, L., Yar., gracilis, Hall. 
Columnaria alveolata, Goldfuss. 
Streptelasma robustum, v\Thiteaves. 
Calaprecia Canadensis, Billings. 
Strophomena trilobata, Owen. 
Rafinesquina lata, Whiteaves. 
Plectambonites sericea, Sowerby. 
Orthis (Dinorthis) subquadrata, Hall. 

" testudinaria, Dalman. 
Platystrophia biforata, Schlotheim. 
Rhynclwtrema capax, Conrad. 

" inequivalvis, Castelneau. 
Salpingostoma Biiellii, Whitfield. 
Pleurotomaria muralis, p. D. Owen. 
Hormotoma gracilis, Hall. 
Maclurea Manitobensis, Whiteaves. 
Trochonema umbilicatum, Hall. 
Fusispira inflata, M. and W. 
Endoceras subanniilatum, Whitfield. 
Actinoceras Bigsbyi, Bronn. 
Actinoceras Allumettense, Billings. 
Poterioceras nobile, Whiteaves. 
Oncoceras Whiteavesii, Miller. 
Trochoceras McCharlesii, Whiteaves. 
Jlsaphus (Isotelus) Susce, Whitfield . 

" " rnaximus, Locke. 
£llcenus .Americanus, Billings. 
Bumastus Trentonensis, Clarke. 
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1'he Winnipeg sandstone. 

The basal beds of the Cambro-Silurian of Manitoba consist of a General 
· f · b · b ll description. series of soft na le sandstones, shaly m the upper part, ut genera y 

similar to those found in Minnesota beneath the Trenton limestone. 
Very few fossils have been obtained, and those from the upper part 
only, denoting merely lower beds of the Trenton. The following are 
the species found :-Licrophyciis Ottawaensis (Trenton); Serpulites dis- Fossils found. 

solutus (found also in the limestone above, at. Punk Island); Rhini-
dictya rnutabilis (Black l'tiver, at Minneapolis and St. Paul); Eschara-
JJOra ramosa (Black River, at Minneapolis); Strophomena trilobata (also 
found in limestone above on Lake Winnipeg running to Upper Mottled 
limestone, and from middle beds of the Galena of Minnesota); Orthis 
testudinaria (runs through TrenLOn to Stony Mountain, in Manitoba); 
Cyrtodonta l,anadensis (Trenton and Black River at Ottawa); Apar-
chites 1'yrrellii (found only on Black Island), and also, an undetermined 
species of Conularia. The fossils give no definite information as tot.he 
age of the beds, but suggest a passage from Black River to Trenton. 

In eastern Canada and New York state, the Black River is usually a Shales of 

thick-bedded limestone, but in Minnesota it is composeJ mainly of 'P,).f~1~ :ki~~r of 

greenish shales; so that the shales below the limestone in the borings age .. 

at Rosenfeld and Selkirk may be taken as the passage beds from the 
Black River. These are represented on Lake Winnipeg by shaly bands 
in the upper part of the section. The sandstone below, being in the 
nature of a shore-deposit., though occupying a position nearly simil"'l.r 
to the St. Peter sandstone of Minnesota, can not be regarded as 
definitely of the same age, since no evidence of Ohazy fossils has been 
found in it. 

The thickness of pure sandstone in the Lake vVinnipeg basin is Thickness of 

apparently much less than to the south. The several sections give formation. 

varying thicknesses owing to the uneven nature of the floor on which 
it was deposited. Those at Grindstone Point show forty feet of beds, 
while the channel of the lake just in front of the exposure has been 
eroded by glacial action and kept clear by currents to a depth of fifty 
feet. This is probably not carried down to the lowest point in the 
Archrean floor, but, with the exposed section, probably represents 
ninety feet or more of easily eroded beds. At Dog Head, the base of 
the limestone is probably only a few feet below the lake-level, and the 
chanmJ in the immediate vicinity has been eroded to a depth of ninety-
six feet. On Black Island, exposures of similar beds form a nearly 
continuous section of about cne hundred feet. 
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Thickness of If the plane formed by the base of the limestone beds capping the 
formation. cliffs of Grindstone Point, Little Grindstone Point, Punk hland and 

Black Island were projected eastward, it would be found that a varying 
thickness of sandstones might exist beneath it, amounting in some cases 
to more than one hundred feet , but in others, along the east shore, to 
much less. It is also apparent that east and north of Dog Head the 
limestones must have been deposited immediately on the Archrean. 

Lower beds. The lower beds are exposed on the east end of Punk Island, and are 
there found to be soft, clean sandstone, stained in places by iron-oxide 
from underlying Huronian rocks. The upper beds are exposed in fine 
sections on Deer Island and along the north side of Grindstone Point, 
and show shale partings between the upper layers which are fal se­
bedded. The shale predominates in the thin beds, which are from 

Upper beds. twenty-five to fifty feet below the top and correspond in general aspect 
at both the exposures. Westward and southward this upper part seems 
to be made up mainly of shales, and may be a continuation of those 
that in Minnesota hold Black River fossils. 

Lower 
Mottled 
limestone. 

Distribution. 

General 
section. 

Lower Mottled limestone. 

This division is the lowest member of the limestone series and rests 
directly on the basal sandstones and shales. These limestones form 
the principal part of the sections at Grindstone Point, Bull Head and 
Dog Head and on the islands north to Berens Island. The combined 
section given by these several exposures, amounts to a thickness of 
about seventy feet. The lowest beds are those seen at Deer Island and 
Grindstone Point capping the sandstone. Immediately above are the 
beds occurring at Dog Head, followed by the upper part of the Black 
Bear Island exposure. Those on Tamarack and Jack Head islands are 
evidently higher, but belong to the same series and form, together with 
those mentioned above, the following descending section :-

(1) Hard mottled limestone, dark-yellow, with brownish-yellow spots, break-
ing up into lumpy frn,gments not wearing cliscoidal on the beach but 
irregular. A few piece• from top beads are not so mottled n,nd break 
smoothly (probably base of Cat ,HPad limestone) .. 
Exposure on west side of J ack Head Island. 

(2) Thin-bedded, mottled buff and grayish-white limestone, weathering ashy­
white, in which are many large cephalopods : Orthoceras, Sactoceras, 
Poteriocem s, Oncoceras and Cyrtoceras, while specimens of M acliwea 

Feet. 

15 

lifcinitobcnsis and R eceptawlites Oweni are abundant. . . . . . . . . . 15 
Eleven feet of these heels are exposed on Little Tamarack Island and 
similar beds are exposed on Li ttle Black Island near Berens Island. 
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(3) Mottl&d limestone, buff-coloured but weathering lighter, in rather thicker 
b~ds than above and not so rich in fossil s ...................... . 
These form the upper part of cliff on Black Bear I sland. 

(4) Thin beds of similar rock, rich in fossil remains ....................... . 
This band occupies the lower portion of the exposures on Black Bear 
I sland, on Snake Island and Dog Hearl or vVhitcw:ty Point and the 
upper part of the cliffs of Bull Head and intervening exposures. 

(5) Darker, mottled, impure limestone, where not weathered, almost blue on 
fracture, fractures intu thin fl ags with surfaces covered with fucoidal 
markings. 'rhe lower beds are of very earthy limestone resting on 
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General 
10 section. 

20 

the sandstone of the basal series . . . . . . . . . . . . . . . . . . . .. . .... . . 10 

70 

No. 5 is seen at the top of the exposures of sandstone on Deer 
Island, Punk Island, Grindstone Point and in the lower part of cliffs 
at Bull Head. The beds on the east end of Commissioner Island 
resemble this latter member and are probably an upward continuation 
of it. 

The different beds enumerated in the above table are all very 
similar but can be recognized in the field. The line of di vision for thfl 
top is arbitrary and for convenience only. Between the three upper 
members there may be slight gaps, but they are thought to be of a few 
feet only, if any. 

The fossils found, generally range through either the two lower divi- Fossils foLmd 

sions or throuo-h the whole series but a few seem to characterize this in this division 
" ' only. 

division only, and from the table submitted it will be seen that the 
following as yet belong exclusively to the lower beds :-Climacograptus 
bicornis, Solenopora compacta, Ghcetetes perantiqua, Serpulites dissolutus 
(also found in sandstones immediately below), S tomatopora Ganadensis, 
Diplotrypa Westoni, Lingida Iowensis, Glitambonites diversa, A·nastro­
phia hemiplicata, Rajinesquina Leda, Orthis pectinella, Platystrophia 
biforata var., crassa, Gyclospira bis1tlcata, Modiolopsis parviuscula, 
Vaniixemia Hayniana, Hormotoma WinnipegP.nsis, Sotenospira pagoda 
var., occidentalis, 'l.'rochonema niota, Loxonema Winnipegense, Actino­
ceras Ganadense,Orthoceras Winnipegense, Ascoceras costulatum, Poterio­
ceras gracile, Oncoceras magnum var., intermediwm, Cyrtoceras Manito­
bense, G. laticurvatum, Eurystomites plicatus, Discoceras Ganadense 
and Aparchites parvulus. Of these the following are found in the 
Black River group of Minnesota :- Solenopora compacta, Orthis pec­
tinellci, Solenospira pagoda and Trochonerna niota, while the following 
are found in the Trenton Group (formerly the Galena) :-Lingula 
lowensis, Clitambonites diversa, A nastrophia hemiplicata, Platystrophia 
biforata var., crassa, Gyclospira bisiilcata, and Varmxemia Haynicma. 
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Cat Head Limestone. 

The central portion of the limestone series, is best developed at the 
prominent point on the west side of Kinwow Bay, called Cat Head. 
The beds are of a fine-grained, evenly coloured, yellow dolomitic lime-

. stone, with numerous concretions of dark-coloured chert, filling cavities 
apparently left by the decay of corals. These beds are seen in the 
high cliff at Cat Head, and along the shore to Lynx Bay. At the 
western end of the section, three miles west of Cat Head, the cherty 
concretions attain large dimensions. Several are over a foot in length, 
and one measured two feet by ten inches, The lower beds are fine­
grained, resembling lithographic stone and are very rich in fossil 
remains. The total thickness as observed on the lake is sixty-eight 
feet. This includes the top beds of Cat Head and Outer Sturgeon 
Island, which are similar in colour but coarser in texture, becoming 
finally crystalline. The section is made up as follows :-

F eet. 
(1) H ard, flinty, coarse-grained limestone (Sturgeon Island).... . . . . . . . 10 

(2) Yellow, granular limestone, weathering roughly and slightly honey-
combed (Oat H ead).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

(3) Similar coarse-grained, ' weathering dark-yellow, with fucoid-like mark-
ings, and very much honeycombed (Oat H ead). . . . . . . . . . . . . . . . . . . . . 3 

(4) Y ellow limestone with fucoidal markings similar to No. (2) (Oat H ead). . 10 

(5) Fine-grained yellow rock with numerous ashy coloured spots scattered 
over the whole face of the exposure, from the weathering of small 

impure flinty concretions (Oat H ead)... . . . . . . . . 27 

(6) Fine-grained yellow limestone, rich in fossil remains, with numerous 
large concretions of dark cherty material (Oat H ead, McBeth 
Point and Inmost Island) ... . . 10 

68 

The area over which these beds might be exposed is in the form of a 
belt running parallel to the eastern outcrop of the Lower Mottled lime­
stone. This would be in a NNW. and SSE. direction, but owing 
to the mantle of drift, these beds are exposed only in the typical local­
itie8 and at the base of the cliffs north of the Saskatchewan River. 
They are recognized in the drillings from the Selkirk well where fine 
grained yellow limestone fragments, with about ten per cent of quartz, 
are supposed to represent the lower beds of this series, in which are 
found the flinty nodules noted above. Loose fragments of these 
rocks are found on the shore west of Big Island, on t.he islands in 
Fisher B1ty, and on Reindeer Island, west of Cat Head. 

The fossil species found only in these beds, and prob1tbly character­
istic, are:- Chondrites (Bythotrephis) patul1M, G. cuneatiis, C. 
cupressinns, C. gracillimus, Aulacopella Winnipegensis, Trichospongia, 
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hystrix, Thamnograptus affenis, Lingula elongata, L. obtusa, Rafines­
quina deltoidea, Zygospira recurvirostra, Palceopteria parvula, Cteno­
donta astartceformis, C. subnasiita, Clinopistha antiqua, Rhytimya. 
recta, Edmondia vetusta, Pleurotomarici margaritoides, Liospira per­
similis, L. angustata, Trochonema eccentricum, Conularia asperata, 
Asaphus gigas, and Bronteus lunatus. 

The two lower series-the Cat Head aud the Lower Mottled- Arbitrary line 
bEotween two 

are not of any great thickness, but are in the district readily distin- lower 
. h d f h h Th d' .d. l ' . 1 d b d t cliviRions gms e rom eac ot, er. e 1v1 mg me 1s pace at a e , a 

which the mottled limestone becomes highly charged with siliceous 
material in the form of chert nodules while the limestone above changes 
from a mottled grayish-white wiLh darker spots, to a uniform buff, less 
crystalline rock. The fauna] change is not very marked, but it will be 
noticed that the numerous large cephalopods that characterize the 
lower are almost altogether wanting in the middle division. In 
addition to the lists given for characteristic fossils of each of the divi­
sions, the following forms are found to be common to both, but do 
not extend above them :-I'rotarceci vetusta var. m·agnci, Liospira Amer­
icana, Endoceras (Kar·thecoceras) Simpsoni, and Poterioceras apertum. 

Upper Mottled limestone. 

The most northerly exposure of this division is found in the cliffs Upper 
::'llottled 

on the western shore of the lake, north of the mouth of the limestone. 

Saskatchewan River. Here the beds are found to be highly dolomitic, 
and in consequence much harder than those of the same series in the 
south. The surfaces are found mottled in the same manner, and 
rough surface markings, as of fucoids, are also coinmon on the bedding-
planes. The volume of strata exposed is not very great, and the Exposures on 

b d d . ] h . north-western 
o serve 1p a ong t e shore would seem to show that the total thick- shores of lake. 

ness here, thirty feet, would be shown on the cliff at the First Rocky 
Point. Probably a few feet of that from the south end of Selkirk 
Island should be added. On Selkirk Island, at the north end, a low cliff 
of hard dolomitic rock is foi:;nd to contain a series of bssils similar in 
character to those found on the mainland, and is probably a con- Section 

tinuation of these beds, while the highest rocks of this series in this s~~}~~hewan 
locality are those at the southerly point of the island. There the River. 

rock is found very close-grained and hard or perhaps dolomitic. The 
colour is a dull-orange, and on glaciated or polished surfaces, a dark 
reddish-yellow. The few fossils brought from the locality, are badly 
preserved, but are mainly similar to those north. 
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These beds appea1· to dip slightly to the south-west, and are probably 
immediately overlain by the shales of the Stony Mountain formation, 
but no exposures are seen from here to the Saskatchewan. Farthel' 
to the south, the section is slightly different, the lower beds of the 
mottled limestones there resemble those to the north, but higher up 
in the section the beds become darker in colour, and are impure 
earthy limestones, evidently pa,ssing up into the shales of the Stony 
Mountain formation. These lower beds are to be found at a point 
about nine miles north from Clark Point, and at Dancing Point. 
The latter are almost the exact counterpart, of the Selkirk Island 
beds, but southward become more impure and darker in colour. 
In the section north of Clark Point, it is found that at the base, 
there is a few feet of a cherty, yellow fine-grained limestone exposed, 
which appl'oaches the character of the Cat Head rocks, but this is 
possibly a thin band of that character, here found higher than the top 
of the second clivision. The upper beds are similar to the Clark Point 
limestone, which appears to form the upper member of the series and 
might be termed transition beds. The section at Clark Point is 
mainly of a yellowish-gray limestone, with several shaly bands. The top 
beds are much softer and of a clayey nature, often so soft as to be easily 
broken by the fingers. Near the mouth of Dauphin River they again 
appear in low flat exposures, but, at the foot of the rapids they are 
exposed in low cliffs on each side of the river. Although these beds 
show little change in the faunal conditions as compared with the beds 
below, they seem to form the extreme top of the limestone series, and 
it may be found subsequently that they should be included m the 
lower member of the Stony Mountain formation. 

Beds of lower On Fisher River the only beds seen, are near the mouth of the river 
purt at Fisher 
River. and seem by their position, to be not far above the Cat Head, or near the 

base of the Upper Mottled limestones. They are light-coloured mottled 
limestone, very similar to that f1.t East Selkirk. The mottling is in 
irregular pf1.tches of a light-brown, in a stone which is made up mainly 
of small calcite crystals and remains of shells, with fine chalk-like 
particles distributed freely throughout the mass. The scone is soft, 
breaking readily. 

Exposures at The same characters are repeated in the rocks of East Selkirk and 
Selkirk. Lower Fort Garry. The beds at the Selkirk quarry are found in a 

broken state and are probably near the edge of a pre-glacial trough 
extending south from the present shore of the lake and since filled in 
by drift- and river-deposit. No disturbance in the beds is seen at 
Lower Fort Garry. At West Selkirk the drift-deposit was found, in 
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drilling for a well, to extend to at least eighty feet below lake-le,-el IncreaHe in 

and the limestone is eroded to near the top of the Car, Head limestone. thickne;s of 
section 

In the same drilling the base of these beds is supposed to be found westward. 

eighty-eight feet deeper, and t his thickness shows an increase of fifteen 
to eighteen feet over the sections on the lake, an increase which all the 
beds seem to receive south-westward from the outcrops. The measured 
section of the Lower Mottled limestone on the lake is here represented 
by eighty feet of limestone below what is taken as the base of the Cat 
Head limestone, showing an increase of about ten feet. 

The position then of the base of the Upper Mottled limestone would B.a~e . of 
d1v1s1on 

here appear to be one hundred feet below the top of the exposures at ascertained at 

Lower Port Garry and Selkirk. Of this thickness the upper part only, Selkirk. 

is exposed at the above localities, while of the lower part nothing is 
seen except what is probably represented by a few exposures near 
Fisher River. 

From the depth at which the base of the limestone was found in the Thickness of 

S lk . k 11 · 1 · h k Elk I l d division near e -1r we , m re at10n tot e nearest nown outcrop near s an , \V'innipeg. 

the south-westward dip should be nearly the same as that at Grind-
stone Point. This dip will allow for the addition between Selkirk 
and Winnipeg of beds represented at Clark Point, probably the same 
as are shown at Bishop's, quarry, near St. Andrews, where they are 
fine-grained, uniformly-coloured limestones. In estimating the total 
thickness of this division at one hundred and thirty feet, and adding 
below, that of the rock found in the well at Selkirk, we obtain two 
hundred and ninety-five feet as a total thickness for the Trenton. At 
Rosenfeld the measured thickness of this limestone band was three 
hundred and five feet, or slightly greater than to the north. 

In addition to the list already given, of fossils found in all three of ?!'ossils found 

the divisions of the Trenton, the following may be added as forms that M:Ji'lJE<lr 
are found as yet in this upper division only :- limestone 

' only. 

Ischadites Iowensis, Owen. 
T etradiiim fibratum, Safford. 
Diphyphyllum Stokesi, Edwards and Haime. 
Pachydictya magnipora, Ulrich. 

" acuta, Hall. 
Phylloporina Trentonensis, Nicholson. 
Monticulipora Wetherbyi, Ulrich. 
Mesotrypa Selkirkensis, Whiteaves. 
Bythotrypa laxata, Ulrich. 
Strophomema rugosa, Blainville. 
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Strophomena Billingsii, Winchell and Schuchert. 
Rhynchonella Anticostie1bsis, Billings (variety). 
By8sonychia intermedia, Meck and vVorthen. 
Modiolopsis angustifrons, Whiteaves. 
Orthodesma affine, Whiteaves. 
Conocardiiim antiguum, D. D. Owen. 
Pleurotomaria Stokesiana, Whiteaves. 
Eunema strigiltatum, Salter. 
Endoceras (Narthecoceras) crassiphonatum, Whiteaves. 
Actinoceras Richardsonii, Stokes. 

" (Deiroceras) Python, Billings. 
Orthoceras magnisulcatum, Billings. 

" anellu:;, Conrad. 
Tripteroceras Lambii, Whiteaves. 

" semiplanatum, v\7hiteaves. 
Oncoceras magnum, Whiteaves. 
Aparchites Whiteavesii, Jones. 
Calymene senaria, Owen. 
Pterygometopus callicephalus, Hall. 
Lichas (Platymetopus) ciiculliis, Meek and Worthen. 
Lichas ( Conolichas) cornutus, Clarke. 

Stony Moimtain formation. 

The deposits lying hetween the top of the Trenton and the base of 
the Silurian, attain a great thickness in Eastern Canada and New 
York. Westward, however, they are found in diminishing thickness 
to Cincinnati, where they still exceed eight hundred feet. The sub­
divisions assigned to the eastern beds are recognizable there, but north­
ward from Ohio, owing to a continued diminution in thickness, some 
of the subdivisions disappear. In Minnesota they are described as 

Character and having a thickness of only seventy feet. The lower division of the 
t0hic~nesst.of Cincinnati rocks, the Utica, with a thickness of twenty feet, is there 

1ncu1na 1 
rocks. recognized, consisting mainly of thin-beuded limestones and shales. 

The central division, the Lorraine group, is not recognized, and the 
upper division is described as being similar to those of the Richmond 
group or upper part of the Cincinnati section, and consists of arenace­
ous and argillaceous limestones, mainly thin-bedded. 

Although this formation is supposed to thin out altogether in 
northern Minnesota, there is found at Rosenfeld, in the southern part, 
of Manitoba, a great thickness of shale beds between limestone for-
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mations which are probably Trenton and Silurian. At Stony Moun- Thickness of 
tain, the section, although incomplete, in a known thickness below the s~~~n at 
Silurian of one hundred and ten feet, consists of shaly beds in the l\Iountain. 
lower part wit.h thick-bedded limestones above. The fossils from 
this part are mainly from the shaly beds below the limestone of the 
top of the section, and probably all these are collected from less than 
fifty feet below the top of the formation. We might infer from this 
that the upper part, that of which we have a section and a list of Age of beds. 
fossils, is referable to the Richmond group of Minnesota, and that 
the lower beds, mostly shales, are similar to the Utica of the Cincin-
nati formation. One species only, characteristic of the Utica of Minne-
sota has been found at Stony Mountain-Primitiella unico1·ns, Ulrich. 
The majority of those common to the two localities are from the upper 
parts of the sections. It is noted in the Minnesota reports that seve-
ral forms occurring in the Trenton, appear in the Richmond group 
without any evidence of their presence in the Utica. The same might 
possibly be asserted of some of the Manitoba forms, as several are 
found to range from the Trenton to the Stony Mountain formation. 

The only outcrops in Manitoba of rocks of Cincinnati age, appear Distribution 
t b . h . . •t f S M . d L' 1 S M . m Mamtoba o e m t e v1cm1 y o tony ountam an itt e tony ountam, · 
but their presence elsewhere is proved by bore-holes, showing that they 
extend from Stonewall south-eastward to the vicinity of the city of 
Winnipeg. ThE>ir continuation southward probably occupies a band 
now heavily drift-covered, since their presence is demonstrated, as 
before noted, in the section drilled at Rosenfeld. Northward, no 
exposures are seen, the outcrop being hidden. The basin in which 
Lake St. Martin is situated is eroded through Silurian rocks, and it is 
found that the beds below belong probably to the Trenton, which lies 
on an elevation of the ~\..rchrean floor, as bosses of granite and trap 
protrude through. The Stony Mountain rocks are evidently here 
wanting, and if they outcrop northward the band is much t.hinner 
than to the south. At the Grand Rapids of the Saskatchewan the 
Silurian beds are found , near the mouth of the river, and but a short 
distance eastward, the upper beds of the Trenton appear, so that the 
interval would aliow of only a thin band to be interposed, but no 
outcrops of recognizable Stony Mountain formation are seen. A few 
beds near the mouth of . the War.path River appear to be above the 
Trenton and somewhat similar to the upper part of the Stony Moun-
tain, but the absence of fossils leaves the age somewhat uncertain. 
Crossing the Little Saskatchewan River at Four-mile Rapid, Dr. Bell 
records shales holding Rhynchonella capax, but as this species is found 
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in the Trenton, the Stony Mountain age of these beds is also doubt­
ful, since nearly similar rocks at the mouth of the river and at Clark 
Point have an extensi,-e Trenton fauna. 

A list of all the fo3sil forms so far obtained from the beds of Stony 
Mountain, as well as from the exposures of the Trenton and Black 
River of Lake Winnipeg, has been compiled from the palreontological 
reports of the Survey and arranged in tabular form so as to show the 
horizon of their occurrence and give a comparative view of the fauna 
of the Cambro -Silurian of the Manitoba basin.* 

LIST OF FOSSILS li'R01'1 THE CA:\IBRO-SILURIAN OF :\IANITOBA. 

Licrophycus Ottawaensis, Billings .. . . 
Chondrites (Bythotrephis) patiilus, Whiteaves. 

11 " cunecitus " 
Chondrites cupressinus, Wbiteaves .. . . . .. . 

" gracitlimus, '.Vhiteaves .... . .. . . 
Bythotrephis (like B . succulens, Hall) . . . 

RECEPTACULITID.A!;. 

Receptaculites Oweni, Hall . . . . . . . . . .. . . 
Jschadites Jowlnsis, Owen . . . . . . .. . .... . 
Pasceolus grcyarius, Billings ... . .... .... ... . 

PORIFERA. 

A ulucopella Winnipegensis, Rauff .... 
Trichospongici hystrix, Whiteaves . 

CCELENTERATA. 

Hydrozoa. 

Climacogruptus bieornis, Hall .... 
Thamnograptus u:tJinis, \Vhiteaves .. . 
Inoeaulis Canadensis, Whiteaves ..... . 
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*Palreozoic J!'ossils, vol. III., parts II. and III., by J . F. Whiteaves, F.G.S., 
F.R.S.C. 
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LIST OF FOSSILS FRO:YI THE CAMBRO-SILURIAN OF :MANITOBA. 

ACT!XOZOA. ii 
Alcyonaria. .. I 

Halysites calenuza,.ia, Linn, var. gi·acilis, Hall 
1'et1"cidiurn .fi/;rcitum, f::\afford ...... . 

Zoantharia. 

Colu111 1uirict cilveolata, Goldfuss .... . 
Diphyphyllnrn Stokesi, Edwards and Haime . . . 
Streptclcisma robustum, vVhiteaves .. . ... . . . 

rusticmn, Billings. 
,, var. trilobcttum, Whiteaves 

P rotarceci vetustet, Hall. . .. . . 
11 11 var. 'Jiir1gna, Whiteaves 

Fcivosites p1"ol,/icus, Billings .. . .. 
Calcipmcici Canadensis, Billings .. 

Hyrlromeclus::e. 

Beatriceet umdulata, Billings .. . . 
noclulosci, Billings. 

Unclassified . 

Solenopom compcwta, Billing~ . ... 
Chcetetes percintiquu.•, Whiteaves. 

ECHINODERMA'r A. 

Crinoidea. 

Glyptoc1·iniis ranwtoms (?) Billings 
sp. undeterminable. 

Cystoidea. 

Glyptocy.•tites, sp. undeterminable. 

Asteroid ea. 

T ceniaster, sp. undeterminable . . .... . ... .... . . 

VE RM ES. 

Annelida. 

Serp•tlites dissolutus, Billings. 
A rabellites, sp. undetermined 
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LIST OF FOSSILS FROM THE CAMBRO-SILURIAl~ OF MAl~ITOBA. 

MOLL USCOIDEA. 

P olyzoa. 

Rhinidictya mutabilis, Ulrich . .. .. . .... . . 
" obliqua, U lrich ... . 

Eschtt1'opora 1·anwsa, Ulrich .. 
Sto11iatop01·a Canadensis, \Vhiteaves. 
P1·oboscina auloporides, N icholson. 

j1·ondosct, Nicholson 
llfonticuliporn ?Jctrasiticct, var. planet. Ulrich .. 
Homot1'ypellct gmcilis, Nicholson. 
Bythopora delicatula, Iicbolson . 

" striata, Ulrich ..... . 
P etigopora scabiosa, Ulrich .... . 
Monotrypella quadratci, Romingel'. 
Batostonia llfanitobense, Ulrich .. 
A rthroclemct wigulm·e, U lrich . . . 
H elopora Harrisii, James .. 
Sceptroporct f cwula, Ulrich. 
P tilodictya Whitcavesii, Ulrich . . 
Dic1'anopora fragilis, Billings ... 

11 emace1·ata, Iicholson. 
Goniotrypa bilatemlis, U lrich .. . 
Pachydictya hexcigonalis, Ulrich .. . . 

" magnipo1·a, Ulrich ... . 
" acuta, H all. . . .. . . 

Phylloporina T•·1mtonensis, N icholson .. . 
" sp. undetermined 

Monticulipora Wetherbyi, Ulrich. 
,, pcwasitica var. plann, lrich . 

llfesol?'ypa Selkirkensis, \Vhiteaves . 
Diplot,.ypa Westoni, Ulrich . .... 
Bythot1·ypci laxata, Ulrich 

Brachiopoda. 

Lingula I owcnsis, Owen ..... . 
elongata, H all . .. ... . 

" obtusa, H all ... . ... . 
Dinobolus parvus, \Vhitfield . . 

" sp. undeterminable .. 
Clitambonites d·iversci, Shaler. . . . ........... . 
Anastrophici (?) hemiplicala, H all 
st,.ophomena incu1·vata, Shepard . .. 

fluctuosci. Billings .. 
rugosa, Blainville .. 
t1'ilobata, Owen ... .... . 

" Biltingsii, Winchell and Schuchert 
Rafinesquina deltoiclea, Conrad . 

Ce1·es, Billings ........... . 
alternata, E rr.mons. . . . . . 
L eda, .Billings .... ... _ ...... . 
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LIST OF FOSSILS :FROM THE CAMERO-SILURIAN OF MANITOBA. 

MOLL USCOIDEA-Con. 

· Brachiopoda-Con. 

JJ,cifincsqMiaa lata, \Vhiteaves ... 
Leptcew.1, Mnicostata, M . & \V . . 

" nitens, Billings ..... 
Plectm1ibonites sei·icea, Sowerby .. 
Orthis tricenaria, Conrad 

pectinella, Hall. . 
(Dinorthis) subquadrata, Hall. 

' o 
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I 
.. 

.. 
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TRllN1'0N (GALENA). 
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"'"' "'" ~§ "' "' ~ . § 8. s _..,.., 
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* 
" p1·ocivit1i, \V. & S ..... 

" (Dalmanella) testudinarici, Dalman .. 
Platystrophia biforata, Schlotheim . . . ... . 

1
1 11 var. c1rcissa, James .. . I . • ~ l 

Rhynchotrema capax, Conrad 
u inequivalvis, Castelneau. 

Rhynchonella Anticostiensis, Billings._. 
11 variety .... 

Zygospfra 1·ecurvfro.tra, H'111. 
G1;clospii-a bisulcata, Emmons. 

MOLLUSCA. 

Pelecypoda. 

Byssonychia obesa, Ulrich. 
" interrnedia, J\II. & \V. 

Plethocardia (sp. nov.),. . . . . . . . . _ 
P alceoptei·ia prtr'lfula, \Vhiteaves .. . . . . 
JJfodiolopsis pai·viuscula, Billings. 

" anyustijrons, W hiteaves. 
Orthodesnui c~/line, \V hiteaves .. 
Vanuxernia Hayniana, S'1fford. 

·Ctenodonta astartcejo1·rnis, Salter 
" subnasnta, U lrich ... 

C_ui·todonta Canadensis, Billings 
· Clinopistha antiqua, \Vh iteaves 

I 

II 

jl 
. .. . 1·1 . ... 

Rhytimyci recta, W hiteaves ........... .... . 
Conoca1·diii1" antiqMwm, D . D. Owen . 
Edmondia i·etusta, \Vhiteaves .......... _ .. . 

Gasteropoda. 

Pet1"Cinotci bidorsa!a, H all .... 
Salpingost01ru:i Buellii, \Vhitfi eld. 
Coni·adella, sp. uncertai n . 
P leu1·oto11w1·ia bicincta, Hall 

1~ 

mwralis, D. D . Owen . 
ricutn (') Sowerby 
Stokesiana, \ VhitPaves ..... 
mcirgai·itoides, \Vhiteaves . 
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LIST OF FOSSILS FROM THE CAMERO-SILURIAN OF MANITOBA. 

MOLL USC A-Con. 

Gasteropoda-Con. 

Liospira .t11nericana, Billings. 
persimilis, Ulrich and Scofield. 

" angustata, U lrich and Scofield ... 
H ormotorna gracilis, Hall. . . . . . . 

,, Winnipegensis , vVhiteaves ... 
Murchisonia bellicincta. Hall . . . . . . ... 
Solenospira pagoda, (Salter), v~r- occidentalis,

1 

Wh1teaves ...... . 
Bellerophon bilobatus, Sowerby. . . . . . . . . . .. . 
Cy1·tolites compress-us, Conrad. _ . _ . . . . . . . . . .

1 

Cyclora rninuta, Hall .......... . ..... . .... . 
Maclurea (Maclurina) Manitobensis, Whiteaves 
Trochonerna urnbilicat1111n, Hall. . ...... ... . 

,, eccent1·ic111rn, U. & S .. 
,, niota, Hall ..... . 

Eunema strigillatum, Salter . J 

Subulites, sp. undetermined .. : : : : : : : : : : : : : . : : 
Fusispira ·injf.ata, M. & W . . . . . . 

,, elongata, Hall . . . . . .. . 
L oxonema Winnipegense, Whiteaves. . .. 

I 

. : i 

I 

PTEROPODA. 

Conula·ria asperata . ..... _ . . ..... . 

····1 

.. ..... 11 ... . .. 

1 

sp. undetermined.. . . . .. . . 

CEPHALOPODA. 

Endoceras subannulaturn, Whitfield .. 
( Narthecoceras ) crassisiphonaturn, 

Whiteaves. 
,, ,, Swipsoni, Billings .. 

A ctinoceras Ric/w,rdsonii, Stokes. 
Bigsbyi, (?) Bronn .. _. 
Allumettense, Billings. . . . . 

(Deiroceras) P ython, Billings. . . 
" (Sactoceras ?) Canadense, Whiteaves 

Orthoceras Winnipegense, Whiteaves .... . 
magn·isulcat1lm, Billings . .. . . 
Selkirkense, Whiteaves ... .. . . . 

,, anellus, Conrad .... 
Tripternceras La11lbii, Whiteaves. 

,, se?niplanatU?n, vV hiteaves .. 
Ascoceras costulatU?n, Whit\laves . . . 

,, sp. undetermined ..... . . 
Poter ioceras nobile, Whiteaves . . ......•.. _ 

apertU?n, Whiteaves .......... . .. . 
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LIST OF FOSSILS FROM THE CAMERO-SILURIAN OF MANITOB A. 

T RF.NTOK (GALENA. ) 

CEPHALOPODA-Con. 

P otc,.iocems gmcile, Whiteaves . . .... . . 
Oncoceras magnum, Whiteaves. 

" var. intermedium .. . .. 
,, Whiteavesii , Miller. . . . . . . . . . . . . . 

Cy1·tocems 111anitobense, Wh.iteaves .. . ... .... . 
,, la.ticurvatum, \V"hiteaves ......... . 

E urystomites plicatus, vVhiteaves . . ........ . . 
Discoceras Ccmcidense, Whiteaves ...... . ... . . 
Trochoceras (?) McChct?'lesii, vVhi teaves ... . . 
L itoceras insigne, vVhiteaves. 

CRUST ACEA. 

Ostracoda. 

Ap<t?'chites Whiteavesii, Jones .. . 
pa,.vu/us, Jones .... . 
T yrrellii, J ones . . .. . . 

" 1ninutissitmus, Hall . ......... . .. . 
L eperditia subcylinclrica, U lrich. . . . . . . . .. . . 
P rimitiella unicornis, Ulrich . . . . ... . 
Primitia lativia, Ulrich ..... . . . .. . . . . 

" (Beyrichia ?) parallela, U lrich . . . . 
E"rychilina Manitobensis, Ulrich ... . . .. . . . . 
T ctradella quad1·i /imta v'u" simplex, Ulrich .. 

,, lunatije?'a, U lrich . .......... . .... . 

Trilobita. 

I
I 

~ ~ ~ : : : ' . 

1.: . 
,I 

I 
I 

.. I 

1· 

I 
Calymenc sena?'ia, Owen ..... . 

,, callicephala, Green .. 
. . ~ 

Asaphus (Jsotelus) Susc.e, vVhitfield .. . 
gigas, DeKay .. . .1 

11 11 maxiir1.us, L ocke .. 
Illc.enus Ame?'icanus, Billings .... . . . 
Bumcistus T1·entonensis, Clarke . . . . . . . .... . 
Bronteus lunatus, Billings ............ _ . . . . . 
Ptm·yg01netopus calliceplu<lus, Rall . . . . . . . . . 
Chefrurus plett7·exanthmnus, Green . . . . . .. . . 

" I cctrus, Billings ... ... . . . . ... . ... , . 
StaU?·ocephalv.s, sp. uncleterminable .... . .. . . 
Lichas (Platymetopus) cuculbus, M. & W .. .. . 
E ncrinurus ra1·icostatus, \ Valcott . ....... . .. . 
L ichas (Conolichas) cornutus, Clarke . . . 
Harpes, sp. undeterminable . .. . ... . .. . 
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DESCRIPTIVE GEOLOGY. 

TREN'roN PERIOD. 

Winnipeg sandstones and shales. 

The first exposures of the Winnipeg sandstone on the southern part 
of the lake, in Traverse Bay, on the eastern side of the Elk Island 
peninsula, have been described by Mr. Tyrrell. They are on section 
36, Tp. 19, R. VII, where the banks riSe to a height of thirty feet. 
His notes are as follows:-' The top, for about six feet, is com­
poQed of a sandy till, with large and small boulders, having the appear­
ance of a ground moraine .. Lying unconformably below this is a soft 
light-gray or brown sandstone, generally rather fine and arenaceous, 
but in places coarse, and fairly evenly bedded throughout. The exact 
thickness of this was not seen, but it would appear to extend down to 
the water. This cliff extends along the shore for about half a mile.' 
Other exposures are noted on the north-west shore of Elk Island. The 
following note refers to a point about midway along the face of this 
island:-' Bank fifty fe-at high (measured). From thirty to forty 
feet is seen to be composed of fine white sand, while the upper five feet 
is of stratified sand and pebbles, evidently alluvial. The rest of the 
bank is covered with slidden material. The fine white sand which 
is thinly and horizontally bedded is doubtless the Winnipeg sand­
stone. This is seen in many small exposures on the face of the slide­
covered cliff, and is composed of interstratified white and light-brown, 
soft, clayey sandstone.' 

Outlier on A small outlier is also recorded by Mr. Tyrrell on Clement Point, 
ClementPoint or on the northern shore of the bay at the mouth of Bad-throat River. 
Black Island. The shores of Black Island afford many sections which are recorded 

in his field-notes. From a perusal of his descriptions of the shores of 
this island it is seen that the Winnipeg sandstones occupy nearly the 
whole of the island, with the exception of a small area at the eastern 
end. The Trenton limestone possibly forms a thin covering for the 
greater part, as occasional slabs are found on the beach. Sections 
showing the presence of sandstone, occur on both sides of the island. 
The section which shows probably the lowest beds occurs on the 
north side, about three and a half miles from the eastern end and is as 
follows:-
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'The shore is sandy, with many boulders, among which are many Section on 

small rounded fragments of coarse gran•lar or vesicular iron-ore. At Bl~~t I~l~~d. 
this spot is a very interesting section from the surface downwan1 as 
follows:-

Feet. Inches. 
Yellow and red ferruginous swamp-deposit containing Planorbis 

pa•·vulits, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Horizontally stratified and undisturbed, bluf-gray clay, with-

ouL pebbles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Very much disturbed clay, part being well stratified. At the 

bottom tongues of sand run up mto it, and it is underlain 
by the same sand. Both sand and clay contain pebbles. . . . 2 0 

Cov8red.. . ..... . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Horizontally stratified white or light-yellow soft sandstonP of 

moderacely {Jven grain . 
In a few yards the clay and pebbles shown above run out and 

the whole 1s rep!n.ced by soft white horizontally bedded 
sandstone . . . . . . . . . . . . . . 12 0 

21 0 

'Just east of the point this is seen to be underlain by harder, yellow, 
very coarse sand or fine conglomerate.' 

On the south side of t he island, almost directly across, another Section on 
. . d . h' h t h' • f t f d t . A south side. section I S expose , m w IC u·oy-one ee o san s one IS seen. t 

about t he middle of t he south side, to the east of t he iron-ore deposit, 
the following section is recorded :-

Surface deposit 
Rounded gravel. ..... 

Feet. 
2 

'fill, differing li ttle frorr. the sandstone below, except that the 
bedding in places is destroyed and it is filled with pebbles 
and boulders. . . . . . . . ......... . ............ . . 

Soft white or light-yellow sandstone .. . ... .. .... . ............ . 
Moderately hard white sand, the surface of which is weathered 

and very soft . . . . . . . . . . ....... . ............... . 
Covered, to water edge. . . . . . .... ... . .. . 

0 

8 
3 

15 
15 

43 

Inches. 
0 
6 

0 
0 

0 
0 

r; 

On the north shore, to the east of the mm mg claim laid out t here, Exposures on 
about midway along the shore, but nearer the eastern end of the north shore. 

island, the following section is noted :-

'The cliff behind, which is higher than that farther east, is here 
thirty feet high and is composed as far as can be seen of light-yellow 
and white, soft sandstone in horizontal beds, capped by a few fee t of 
mixed up sandstone containing boulders. Sandstone is also seen along 
the edge of the water, thus giving in all a thickness of about twenty­

five feet.' 
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The shore in view of Gull H arbour on Big Island, affords many 
examples of small exposures of the soft sandstones. None of them 
seem to be of great thickness, and the probability is that the base of 
the Trenton is not far above lake-level, and that the strait between 
the two islands, which is eroded to such a great depth, mainly by 
current action, is through the soft sandstones. The depth, forty-twc, 
feet, may be thr1.mgh the greater part of the section here, though toward 
the eastern end of Black Island, the surface, back from the shore, rises 
to ninety feet, and is probably all sandstone with a light cap of lime­
stone. The only section showing the limestone in place capping the 
sandstone, is at a point one mile from the south-west point on the south 
shol'e. The section recorded in Mr. Tyrrell's notes is as follows :-

Feet. Inches. 
Gray, mottled Trenton limestone in thick beds, somewhat slidden 

but evidently in pla~e . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
A little soft gray sand is stuck to the bottom corner of the lime­

stone slabs. 
Covered ... 
Dark Dottle-green soft earthy shale containing near the top con-

4 0 

8 0 

cretionary masses of hard clear q uartzose sand . . . 4 0 
Soft brown sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 D 
Blue sandy clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . 0 1 
\Vhite or light-green hard sandstone, much broken, weathering 

light-yellow and smelling strongly of sulphur, in places tinted 
brown with iron ... .. ..... .. .. ... . . . ..... .. . .. ... . ..... _ _ 3 0 

Soft, light-blue sandy clay. . . . . . . . . . . . . . . . . . . . . . . . . . 0 11 
Thick-bedded sandstone, brown and hard enough to break off in 

· pieces but the bottom part soft and white . . . . . . . . . . . . . . . . 6 0 
Covered, to water . .. . . . . . . . . . . . . . . . . . . . . . . ....... 14 0 

40 9 

Two hundred yards farther east similar sandstones are seen extend­
ing down to within six feet of the edge of the water. 

On the northern end of Big I sland the sandstones are exposed just 
below the limestone bed, but the face of the exposure is generally 
covered by debris, so that the section can not be given in detail. The 
height of the dividing line between the two formations, was found to 
be at twenty-five feet above the water. Owing to a dip to the south­
west, these beds are not again exposed on this island. 

The exposures on Deer Island are best seen on the northern face, 
but as the eastern side was visited by Prof. H. Y. Hind, the exposures 
there seen will be described first. On the easteru face of the north­
east point, there is a sloping exposure of sandstone and shale, 
showing the following beds in ascending order :-At the beach there 
is about t hree feet of soft sandstone, the hardest in the exposure. 
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This is in beds eighteen to twenty inches in thickness, the colour is 
generally light, but a good deal StA,ined with iron-exposed surfaces 
weathering dull brown. Above this, for fifteen feet, are thin streaky Section on 

beds of :sandstone, separated by shale, generally green and black, giving £~;;,h-eastern 
the whole a mottled look-a mixture of yellow, red, green and white. 
All these shales and sandstones crumble in the hand, having little 
consistency, and grade upward into darker beds wit.h less sand and 
more shale, forming a band of five feet of dark shaly beds. Above the 
·dark band, purer sand-beds with little shale, have a thickness of seven 
feet, making in this exposure a section in all of about twenty-eight 
feet About the middle of the north-eastern shore, the soft sandstones 
of the upper part are all denuded away, leaving only the lower harder 
beds. By a slight flexure in the rocks, these lower beds are raised 
three or four feet, so that six or seven feet in all arc there exposed, 
and some large blocks have been quarried out for building purposes Quarry. 

·Owing to the softness and uncertain strength of this stone, none of it 
seems to have been used, moreover, the rusty streaks, caused by the 
<leco'Dposition of the pyrites often contained, renders it unsightly. 
The preservation of animal remains has been very imperfect, but on 
some surfaces a few impressions as of lamellibranchs are seen. 
Branching stems, or forms resembling plants, are very abundant in 
nearly all the beds. 

At the northern point there is the same sedion slightly modified Section at 

and with an addition of about fifteen feet of limestone lying conform- northern point 

ably on the sandstone. The section near the point is as follows :-Fifteen 
feet of thick-bedded limestone splitting into rectangular slabs from one 
to six inches in thickness, lying upon about five feet of a yellow friable 
sandstone in rather thin beds. Below this the beds get thinner and 
the slialy partings give tbern a darker appearance. The section ciescribed 
by Prof. H. Y. Hind in 1859, must have been of the cliff at or near this ~~~~:,a~d by 

point. His description which is very minute, is as follows:-* H. Y. Hind. 

' Lake-level. 

'Shingle Beach, (Limestone.) 

' No. 1. Four feet of dark-green argillo-arenaceous shale, with thin 
layers of sandstone of uneven thiclrness-J!'ucoids very abundant in 
the sandstone. The weathered sandstone is reddish-brown; fresh 
surfaces are white or gray. White iron-pyrites assimilating the 
forms of disks, spheroids and 8hells occurs in the sandstone. 

' No. 2. In many respects like the former; the sandstone layers are 
from one to four inches in thickness and predomina';e over the shaly 

*Report of the Saskatchewan Exploring E xpedition by H. Y. Hind, i\I.A., p. 86. 
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portions. Its thickness is six feet. The character of these forma­
tions (1 and 2) is very variable; the green argillaceous portion some­
times predominates, and occasionaliy the sandstone. 

' No. 3. Ten feet of sandstone with green bands of a soft argil­
laceous rock, from one quarter to four inches in thickness. The 
sandstone is often white, but generally red. A persistent green band, 
a few inches thick, filled with obscure forms, resembling fucoids is 
very characteristic. The red coloured sandstone is often soft and 
friable, the white frequently embodied in the red. Both red and 
white, contain obscure organic forms. The green patches which are 
found throughout the sandstone, contain impres~ions of fucoids ; an 
Orthoceratite was found in the sandstone. In some parts of the ex­
posure on Deer I sland thfl sandstone layers are much harder, 
although partaking of the characters already described. When thus 
hard, the white portion is extremely brilliant, of a pure white, and 
very siliceous, it would form an excellent material for the manufac­
ture of glass. Forms coloured brown, often pervade the white sand­
stone, and appear to resemble fucoids and corals replaced by brown 
ochreous sand. 

'No. 4. Eighteen feet of limestone, perfectly horizontal, very hard 
[tncl bre[l,king off the cliff where the soft S[tndstone h[ts been weathered 
away, in huge rhomboidal slabs, eight to twenty-five feet in diameter 
and four to ten inches thick.' 

The north-western face of the island is by far the most interesting 
as it is quite free from detrital material, the cliff being precipitous 
and showing a good section to the top of the beach. The limestone 
capping it, is as before noted, about eighteen feet thick at the northem 
point, but thins somewhat to the south-west, showing less than ten 
feet of beds at the western end. This has been caused by the de­
nudation of some of the upper beds, 

About the middle of the exposure where a section was measured, 
the thickness is ten feet. Below this a bed of yellow sandstone, 
very fri[tble, three feet in thickness, lies horizontal and perfectly con­
foi·mable to the limestone. Below this, false-bedding gives an appear­
ance of unconformity. The beds dip away quite sensibly to the south­
west. They are thin and of a yellow sandstone, with traces of shaly 
partings. Each bed dips aw[ty from the upper horizontal line, making 
an angle with it of from eight to ten degrees. Following a bed 
downward, it thins out gradually and the dip becomes less, so as to 
form a slight curve, and when it has descended about seventeen feet., 
it has ::i.bout regained the horizontal position. 
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This thinning out without loss of shale, results in a series of thin- Section on 

bedded shaly sandstonei;, two or three feet answering: well the descrip- nDorth1sid
1 
e 

1 ~ eer s anc. 
tion by H ind of No. 2. The upper part contains less shale and shaly 

S KCTlO~ OX DEER U:·L \~D, S JLOWING .E'ALSE BEDDlNC I~ SANDSTONE. 



Section on 
north side 
Deer I sland. 

Fossils. 

Punk Isla,nd. 

60 F LAKE WINNIPEG. 

bands, than described by Hind, and is no doubt due to a slight change 
in these false-bedded bands farther north along the section. Rind's 
section was observed at the northern end of the island, at nearly 
right-angles to this one, and would consequently not show the fabe­
bedding. Here the proportion of shale increases from the top. The 
general colour of the lower half of the section is a dark-yellow, with 
streaks of red, blue and green. A bove, it is of a lighter yellow, with 
a few rusty spots and small patches weathered ashy white, fresh fractures 
appearing less stained with red, and of a light chrome-yP.llow. At the 
base of this sandstone are two feet of a dark sh:de with sandy streaks. 
The shale is green or black. lt is all soft, easily crumbled in the hand, 
and is in no part free from sand. A thin bed of dark sandstone, 
averaging a foot in thickness lies below. This is a harder bed than 
any in the section above, except the limestone, but it i~, still a soft 
sandstone. Dark sandy shales again appear, adding about three feet 
more to the section. 

The top was forty-one feet six inches above lake-level, in September, 
1891-bottom of limestone and top of sandstone thirty-one feet six inches­
bottom of three-foot bed of sandstone, and top of false-bedding, twenty­
eight feet six inches. False-bedding extencls down for about seventeen 
feet, and at a point eleven feet six inches above lake-level, has about. 
regained the horizontal stratification of the upper Leds. About nine 
feet six inches above water, the shaly beds overlie a sandstone layer 
of varying thickness. The top of the beach averages four feet six 
inches above the lake. 

The shore facing the south-west shows no exposure of this sandstone. 
On the small island to the west, sandstone and sbales are exposed, 
with a predominant green colour. This is evidently the same as the 
lower part of the section just described, the beds being here nearly 
horizontal. 

Fossils collected from the sandstones of Deer Island :-Licrophycus 
Ottawaensis, Serpiilites dissoliitus, Rhinidictya miitabilis, Escharopo1·a 
ramosa, Strophomena trilobata, Orthis testudinaria, and Conularia 
( 5p. undeterminable ). 

On Punk I sland the total thickness of this sandstone is nearly one 
hundred feet. The western half of the island is capped by the lime­
stone, as on Deer Island, dipping to the south-we11t, forming a sloping 
plane, broken on its eastern edge by the denudation of the limestone. 
The eastern part, being made up almost wholly of the sandstone, is 
in·egular and at a lower level. At the eastern end, the f'andstone is 
ound resting on the Archman. No actual contact is seen, but the 
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small islands immediately off the point, are found to be Huroniftn. 
The sandstone here is generally light coloured and very friable, but some­
times are darkly stained with ir0n, presumably from deposits of iron-ore, 
immediately beneath. The exposures on the north side are mostly 
covered by great slabs of limestone, fallen from above, but in the shaly 
beds many fossil forms were collected. Among the more common the 
following forms were identified by Dr. Whiteaves :-Licrophycus 
Ottawaensis, Glyptocrinus (sp. idnt.), Serpulites dissolutits (sp. indt.), 
and a Conitlaria. 

Ou the mainland to the north, this sandstone underlies the points on 
the western side of the lake to near Dog Head. 

At Little Grindstone Point the overlying limestone is at an elevatio11 Little G~iud-
. •tone Pomt. of about seven feet above the water, so that very little of t he sanustonr · 

is seen. The section observed consisted of two feet of fucoidal sand. 
stone, showing above the beach. Indications of fossils are seen in 

this, and from a few loose blocks of the lowest bed several specimens 
of Cyrtodrmta Canadensis were collected. The upper part of the 
section consists of eighteen inches of thin-bedded sandstone ancl 
shales immediately below the limestone. 

The exposure eastward to Grindstone Point continues to increase Grindstone 
. . Point section 

in height, and at the extreme point t he following descendrng sect101J of sandstone. 
was measured :-

J!'P.et. 
Limestone, dark, mottled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Yellow friable sandstone. . . . . . . . . . . . . . 2 
Greenish sandy shale..... . 2 
Soft yellow sandstone . . . . . . . . . . . . . . . 4 
A series of thin beds of sandstone averaging 2 in. with shaly 

partings, giving the whole a variegated appearance, colours 
green, yellow and white . . .... . ......... . . 10 

Soft sandstone, full of small nodules of harder rock, stains rusty 
red.. .. ....... 13 

Dark sandy shale, green brown and red . . . . . . . . . . . . . . . . . . . . . . . 1 
Dark-brown ferruginous sandstone harder than any above . . . . . 3 
At water's edge, light-yellow sandstone harder than in section 

above. 
40 

Inches. 
6 
5 
0 
0 

0 

0 
0 
0 

11 

:From this exposure of thirty-five feet of sandatone a few fossil l<'ossils. 
forms have been collected. Dr. Whiteaves recognizes the following:­
Licrophycus Ottawaensis, Qlyptocrinus, and Cyrtodonta Canadensil3. 

Westward along the north side of the point, the section resembles FalsE'.­
that of the north side of Deer Island, but the false-bedding noted beclclmg. 
there, is continued to the top of the sandstone in the Grindstone Point 
exposure, as shown in the cut on next page. 
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S KETCH-SECT lO N ON XOil"l' ll !·n rn; OF Gl!l XJ)':;T0 1'E l'O!K1'; J,l~H;81'0XE 

DEDS llEST!K G ON FALSE-J3E llllEn HAKD Wl'ONE. 

On the north side of Washow Bay, these sand8tones are exposed in 
several places from near Little Bull Head northward. The exposure 
at Little Bull Head, three miles south of Bull Head, is at the base of 
a high escarpment rising sixty feet above the lake, showing limestone 
at the top. Debris covers the face to about twenty-five feet. from the 
water-line, where two feet of blue and green shales lie on the top of 
thick sandstone beds. The upper bed is marked by numerous harder 
portions resembling the fucoid impressions common in the limestones 
above. Red and yellow sandstones, very friable, occupy the rest of the 
section. The top of the fucoidal sandstone bed is here twenty-two 
feet above the water, and is again seen near Bull Head at eight feet, 
and within half a mile of Bull Head at five feet above the lake. 
Tbe limestone resting on these soft rocks is broken by vertical cleavage­
planes, and sometimes displaced, but the base would appear to be at 
about nineteen feet above the fu0oidal bed, making with the section at 
Little Bull Head a thickness here exposed of about forty-one feet. 

Following the shore northward to Dog H ead, there is abundant 
evidence that the limestone exposed all along, rests on these very soft 
beds. Everywhere great blocks are broken off and have partially slid­
den down toward the water. An estimate can be occasionally had 
of the thickness of the limestone exposed, so that the surface plane of 
the sandstone is estimated to lower to the north until it reaches the 
water-level near Dog Head. 
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SEC,'TION ACROSS CHANNEL AT DOG HEAD. 

A :::ection, made by soundings, shows a probability of there being Thickness of 

about one hundred feet of soft beds below the limestone, resting on the sDecti°,~ atd og .o.ea . 
sloping floor of the Archrean rocks. 

Lower .Mottled limestone. 

The lower beds of the Trenton are exposed along the eastern edge of Lower 

the outcrop of the Oambro-Silurian in this basin, from Berens Island ~;,~!!~~~ie. 
southward to Elk Island and the peninsula south of it. Drift-deposits 
seem to cover the outcrop farther south. Owing to the friable nature 
of the lower beds, an enormous amount of material has been moved and 
appears as surface deposits. In the vicinity of Elk Island and on Drift-d~posit>< 
Bl l I l d I b Id 1 . d h . l . . concealrng ac c s an , t rn ou er-cay is covere to a e1g it, in many instances, outcl'Op. 

of upwards of fifty feet by lacustral sandy deposits, and these are some-
timP.s difficult to distinguish from the Winnipeg sandstones. Mr. 
Tyrrell records in sections 15 and 16, Tp. 20, R. VII., many large Elk Island. 

slabs of mottled limestone strewn along the shore, and on the south-
west end of Elk Island, a low cliff having twelve feet exposed of the 
mottled limestone of the lower part of the Trenton. 

On Black Island the only exposure of beds in place is in the section L imestones on 

already quoted in the descriptions of the Winnipeg sandstone, in which Bhtck faland. 

four feet of limestone is seen. The presence of this bed capping the 
sandstones composing the main part of the ishind is shown by the 
finding of limestone slabs at various points along the shore, reaching 
on the south side to past the centre of the island. On the north shore 
limestone boulders were found only a short distance from the strait 
separating the two large islands. 

The rocks exposed on Big Island are everywhere thin-bedded, dark Big I sland. 

earthy-yellow, mottled limestone, weathering lighter in colour. It is 
immediately above the <;andstone which is exposed on the islands to 
the north, and a small exposure is seen at the extreme northern point. 
This is a small cliff of ten feet of limestone overlying sandstone of 
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which but little can be seen, the face of the lower part of the exposure 
being covered "·ith debri8. Above the limestone cliff is exposed a 
section of reassorted boulder-clay and gravel, but from the limestone 
a number of fossils have been collected, of which Dr. vVhiteaves deter­
mines the following :-

Receptaciilites Oweni, Hall. 
Orthis tricenaria, Conrad. 
JJfaclurea Manitobensis, Whiteaves. 
Fusispira in.flata, Meek and Worthen. 
Cyrtoceras Jlfanitobense, Whiteaves. 

These beds are not ~een in Gull Harbour to the south-east, but 
reappear farther south along the eastern shore and form cliffs as far as 
Hecia P.O. Owing to the slight dip to the south-west, they gradually 
pass below the lake before the southern end. of the island is reached. 
A nearly continuous cliff extends from near Gull Harbour to the 
boundary between townships 24 and ~5. This is of an average height 
of twelve feet, showing very nearly the same beds in its entire length. 
Toward the northern end it is more broken, and has evidently settled 
down owing to the denudation of the softer beds beneath, by the strong 
current through the narrows. The height of the base of the limestone, 
at a distance of only three miles eastward on Black Island, is thirty­
five feet above water-level, while on this part of Big Island it is 
apparently below it. 

At Recla P.O. the exposure is of twelve feet of limestone, reaching 
to the water's edge, containing an abundance of such fossil forms as 
JJfaclurea Jfanitobensis, a large Hormotoma and occasionally Endoceras 
snbannulatum. The weathered surface is light-gray with yellow 
markings, but on fresh fracture the colour is darker. 

On the western side of the island the exposures are few, if any, but 
on the two northern points limestone is seen. The extreme north­
eastern one has already been described. This exposure continues 
south-westward for about a mile. Across a bay opening toward 
Deer Island another exposure is seen. Here the lowest bed of lime­
stone is near lake-level, and about twelve feet of similar limestone is 
shown, apparently the same beds as at Recla P.O. 

DPer I sland. Above the sandstone exposures on Deer Island, there is a capping of 
ten feet of limestone overlying a sandstone bed, quite conformable with 
it, and above the false bedding shown in the sketch. The characters of 
this stone need not be described in detail, as there is a great similarity 
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between all these exposures. From this locality a number of fossil Fossils from 
Deer I sland. 

forms have been collected of which the following is a list :-

Streptelasma robustum, Whiteaves. 
Calapcecia Canadensis, Billings. 
Glyptocystites, sp. undeterminable. 
Diplotrypa Westoni, Ulrich. 
Anastrophia hemiplicata, Hall. 
Strophomena trilobata, Owen. 
Rafinesquina Leda, Billings. 
11facliirea Manitobensis, Whiteaves. 
Fiisispira i?~fiata, Meek & Worthen. 
Cyrtoceras Manitobense, Whiteaves. 
Harpes, sp. undeterminable. 

The limestone exposed on Punk Island is of the same character, and 
on the north side, it is seen broken up in thin slabs sliding down the 
face of the exposure. 

From Little Grindstone Point eastward, blocks are strewn along the South side 

face of the sandstone cliff and almost completely hide it, while above, ~~\~~.stone 
the beds are seen in place, but separated in large masses by vertical 
cleavage planes. These beds, owing to the yielding namre of those 
underlying them, easily t ip outward, and sliding on one another, 
cause a vast amount of loose material to be accumulated. In a few of 
the beds, are seen what appear to be sections of the body-chamber of a 
large species of Gomphoceras cutting them at right angles. These, Urindstones. 

when broken out of a thin bed, produce circul<ir discs, somewhat 
resembling a grindstone, and may be the charncter which is indicated 
in the name given to tbe extremity of the point. 

At Grindstone Point there is only five feet and a half of the Lower Lime·kiln8 

Mottled limestone exposed, but farther south-west, more beds are seen 
above. Near this point, on the south side, the stone has been burnt 
for lime, and two kilns are still to be seen, though they have not been 
in operation for a considerable period. The lime burned is said to 
have been of excellent quality, but the difficulty of shipment by the 
lake, caused the suspension of operations. 

The elevations of the lowest bed above the water, between Grindstone Dip of beds. 

Point and Little Grindstone Point, show a uniform dip south-west­
ward, and from a height of forty feet six inches, at the former place, 
it has fallen to six feet at the latter, showing a dip of thirty-four feet 
in six miles and a half along the shore, but, if measured with the full 
dip, it amounts to about eight feet per mile. The beds continue exposed 

5 
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for about a mile farther, and it is evident that additional exposures 
are not to be expec~ed, as the plane sinks below the water, while 
the higher beds seem to have been denuded away, leaving low shores for 
a long distance southward . The exposures of Grindstone Point are 
continued westward to the entrance to vVashow Bay, and from ten to 
fifteen feet of strata are exposed. 

The next exposure is on the north side of '\V'ashow Bay, and is con­
tinuous to Dog H ead. The extremity of the point at Bull Head is 
composed of broken masses of limestone and boulder-clay, forming a 
small plateau about twenty feet high, extending northward irom the 
higher escarpment of the shore to the south and west. The clay 
exposed on the eastern side is slightly stratified in the upper part of 
the section, and the blocks of limestone, which form part of the cliff, 
are evidently transported a very short distance, fro;n their size and 
angular form. About half a mile to the south, beds, apparently in 
place, though probably slidden down somewhat, show nineteen feet of 
thin-bedded, mottled limestone similar to the Deer Island exposures. 
Another exposure near t.he last, shows the limestone in thin layers. 
The colour is a light-gray, spotted with dark-yellow, but the lower 
beds are darker and not so mottled with yellow, and seem to contain 
dark, earthy matter. On the surface they are weathered a rusty-yellow, 
common to upper itnd lower beds alike. 

Three miles south of Bull Head, the escarpment reaches its maximum 
height of sixty feet above the water, showing only about nine feet of 
limestone above an exposure of sandstone beds, previously described 
(p. 62 F). This broken cliff extends southward to a point about eight 
miles from Bull Head, and is there seen with the limestone much 
lower down-about three or four feet above the water. From the 
nature of the exposure the exact point at which the lowest bed should 
reach lake-level, is hard to find, but it would be not far from the 
southern end of the cliff. Broken masses of limestone strew the shore 
all along the face of the exposure, and indicate the presence of the 
rock in place in many instances where it is hidden by a dense growth 
of trees. 

The Narrows between Bull Head and Dog Head show the nea1· 
approach of the Cambro-Silurian deposits to the eastern shore. The 
section made at Dog Head suggests that, underlying the limestone, there 
is possibly one hundred feet of soft beds. 'The eastern shore is of 
Archrean gneiss and granite, forming a fairly straight and high shore. 
The west side is bold but deeply and irregularly indented, leaving 
sevP.ral high points between the bays. One of more prominence than 
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the rest is called Limestone Cave Point, from the immense fissures in Limestone 
. . d Cave Point. 

the cliff behind the beach, sometimes forming galleries, as describe 
by H. Y. Hind. This structure is not confined to the above point, 
but is found all along this shore, and is due to the yielding nature of 
the underlying rock. 

From Dog Head, south for two miles, the limestone is exposed in a SPction south 

broken cliff consisting of pillars and blocks standing back from the 01 
JJog H Pad. 

beach . They have all been tipped out from their original position in 
the cliff. The true section can only be measured in crevices back 
from the outer face. The beds here exposed are summarized in the 
following descending section :-

Feet. Inche>. 
Light-yellow limestone, with darker yellow spots, forming about 

20 per cent of the mass . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Dark-yellow beds of similar character to those above, except 

that the dark spots form 50 per cent of the mass. . . . . . . . . . . 5 0 

When this rock is exposed, it weathers light-yellow with rusty 
markin~s-the same in character as that on Snake Island and the 
main-land opposite; but, in these large crevices, samples broken off 
show this light colour to be on the surface only and the original 
colour to be a dark grayish-yellow in a mass almost bluish. Small 
grains of pyrites arn seen through it, and help to give the exposed 
surface a rusty appearance. The beds are all very similar but with a 
darkening in colour in the lower part of the section. The thickness of 
the beds varies from one to two feet. 

The height of the exposures rises toward the south, and at Lime- Slope of sur-
. . . face of lime· 

stone Cave Pomt, that of the top bed is forty-eight feet above the lake, ·stone. 

or about twenty feet higher than Dog Head. On the shore are seen 
slabs and pebbles of limestone with a few large blocks that have 
slidden down. Behind this the slope is irregular, being formed of 
large blocks, partly conceale\;l by forest, scrub and moss, and separated 
by wide, deep fissures with steep rocky sides. The vertical jointage is Broken cliff,. 

here roughly east-and-west, and north-east and south-west; so that the 
lines of fractures are roughly parallel to the shores. The beds exposed 
in these fissures are not shattered and seem to be of a thickness vary-
ing from two to six feet, with thinner ones showing at the bottom of 
the fissure. This broken cliff extends at practically the same level for 
two miles south, where, in a deep crevice, twenty-three feet of beds 
were measured. Large blocks have slidden bodily down to the shore, 
and form an irregular wall; giving an appearance as of a low exposure 
of limestone, with the top at about fifteen feet above lake, whereas, 

5~ 
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Broken cliffs. concealed by the trees, the solid cliff stands at nearly fifty feet high. 

Boucher 
Point. 

North shore 
at Dog Head. 

A section sketched at this point is here reproduced. 

SECTION AT T.IMES'l'ONE CAVE POINT. 

The next point south, Boucher Point, is of a similar nature, though 
not so high; the cliff rising forty-four feet and showing sixteen feet of 
limestone beds. These are thin-bedded, and split easily into slabs and 
flags. Other exposures are found across the bay to the south, where 
the top of the limestone is thirty-one feet eight inches above the lake 
and ten feet six inches of beds are exposed. At the water's edge a 
bed of sandstone similar to that at Bull Head is seen. 

The cliff at Dog Head is continued along the north shore to near 
Snake I sland. About twelve feet only is exposed at the point, and 
the beds are thin or broken, of a yellowish colour, with dark­
'brownish spots or stains, causing the whole to be evenly rnottled. The 
principal fossils noticed are Endoceras siibanniilatum, Maclurea Mani­
tobensis, and Receptaculites Oweni. The cliff, though broken, shows 
occasionally a good section in the crevices back from the face. N early 
two miles westward, the section measured in descending order is as 
follows:-

Feet. Inches. 
1. Thinly-laminated beds of spotted limeRtone . 7 0 
2. Evenly-grained limestone, with a fpw dark spots. 1 0 
3. Soft, spotted limestone, breaking into thin slabs and irregular 

nodules.. . . . . . . . . . . . . . . . . . . . 2 8 
4. Dark, earthy-limestone, spotted . ... . .. .... . 
5. Two beds similar to No. 2 .. 6 0 

16 10 

One mile and a half farther west, No. 4 is a foot and the top of No. 
2, four feet seven inches above the water, showing a dip in this direc-
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tion of five feet two inches, or three feet four inches in the mile. The North shorn 

cliff there shows an addition of five feet at the top, of beds similar to at Dog H ead. 

No. 1. 

One mile west a small exposure shows No. 2 at the water's edge. 
This increases the dip to four feet seven inchos in the mile. 

Opposite the southern end of Snake Island, ten feet of limestone 
similar to No. 1, is seen very mucb broken into lumpy fragmen~s. Fol­
lowing the same dip with that given by the last two sections, the present 
one would add four feet to the top beds or, roughly, along this shore, 
about twenty-five feet of the Lower Mottled limestone is exposed in all. 

Low boulder-strewn shores extend westward with no definite ex­
posure of rock in place, to the point west of Moo<;e Creek, where lime­
stone debris indicates the proximity of beds probably below the water 
level. These may be slightly higher than any seen in the foregoin3 
sections. 

The following fossils have been collected from the exposures at List of foasih 

Grindstone Point, Bull Head and Dog Head, and represent a similar 
horizon to t hat of Big Island and Deer Island, the lowest of the mot-
tled limestones :-

Pasceol1is gregarius, Billings. 
Tialysites catenularia, L., var. gracilis, H all. 
Streptelasma robnstum, Whiteaves. 
Calapcecia Canadensis, Billing~. 
Gtyptocystites, sp. u ndeterminable. 
Lingulci Iowensis, Owen 
Clitambonites diversa, Shaler. 
Strophomena trilobata, Owen. 
Plectambonites sericea, Sowerby. 
Platystrophia bijornta, Schlotbeim. 
Rhynchotrema capax, Conrad. 
Plenrolornaria_ m~walis, D. D. Owen. 
Liospira Am~ricana, Billings. 
Hormotoma TVinnipegensis, Whiteaves. 
Maclurea 1lfanitobensis, Whiteaves. 
J'rochonema umbilicatum, Hall. 

" niota, Hall. 
Fusispira iri:flata, Meek and Worthen. 
Loxonema Winnipegense, Whiteaves. 
Endoceras subannnlatum, Whitfield. 

" Simpsoni, Billings. 
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Poterioceras apertum, Whiteaves. 
Oncoceras Whiteavesii, Miller. 
Cyrtoceras JJ!lanitobense, vVhiteaves. 
Trochoceras McCharlesii, Whiteaves. 
Asaphus maximiis, Locke. 

On Black Bear I sland the beds exposed are of the same horizon with 
those at Dog Head. The lower sandstone is not seen, and is probably 
several feet below the lake. Thirty feet of limestone is exposed in 
one cliff on the eastern side of the island. The upper ten feet is of 
mottled buff colour, and fewer fossils are found in it than in the 
lower beds. Toward the centre of the island the upper beds have 
been removed, and the surface is lowered, sloping toward the south­
west. The exposures on the north and west side are of the same beds, 
which appear to be nearly horizontal. 

Fossils collected are determined by Dr. Whiteaves to be of the fol-
lowing pecies :-

Receptaculites Oweni, Hall. 
Halysites catenularia L., var. gracilis, Rail. 
Fusispira in.flata, Meek and Worthen. 
Endoceras subannulatum, Whitfiekl. 
Actinoceras Allumettense, Billings. 
Illcenus Americanns, Billings. 

SnakeJshtnd. On Snake Island a cliff of the same limestone is found, exposing 
about ten feet of beds. The following fossils were collected here:-

Streptelasma robustum, Whiteaves. 
Fossils. Strophomena trilobata, Owen. 

Little Tama­
rack Island. 

Plectambonites sericea, Sowerby. 
Orthis siibquadrata, Hall. 
Platystrophia biforata, Schloth., var. crassa, James. 
llormotoma gracilis, Hall. 
Maclurea 1l{anitobensis, Whiteaves. 
Trochonema umbilicatnm, Hall. 
Fnsispira inflata, Meek and Worthen. 
Endoceras subnnnulatum, Whitfield. 

" Simpsoni, Billings. 

Beds very similar and possibly an upwa rd continuation of the ones 
seen on Black Bear I sland, are exposed on Little Tamarack Island 
about eight miles to the north-west. A low cliff runs along the north 
shore, composed of eleven feet of thin-bedded limestone of the same 
mottled character. The fossils procured there belong to the following 

species:-
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Halysites catenularia, Streptela.sma robustum, Strophomena trilo­
bata, Vanuxemia sp. indt., Hormotoma Winnipegensis, Oncoceras White­
avesii, and lllrenus Americmms. 

In following these beds north ward, the next exposures are OommisRioner 

found on Commissioner and Berens Islands, though probably at Island . 

low water some of the bars nrrth of Egg Island may also show them. 
On Commissioner Island one exposure is known at the north-east 
point. This shows only a couple of feet of beds of thin, mottled lime-
stone, forming a long bar or point at the east side of Commissioner 
Harbour. A great similarity between these beds and the lower ones 
of Dog Head was noticed. Fossils belonging to the following species 
were collected here :-Halysites catenularia, Salpingostoma Buellii, 
LiospiraAmericana, Hormotoma Winnipe,qensis, ilfaclurea Manitobensis, 
Trochonema umbilicat11irn, Fusispirct inflata, Endoce1·as subar.nulatum, 
Endocercis Simpsoni, I'oterioceras nobile, Oncocercis Whiteavesii, 
Cyrtoceras laticurvatum, and Discoceras Canadense. 

8everal exposures on the eastern side of Berens Island are of similar Berendsland. 

beds to the limestone of Commissioner I land, and are probably just 
above them in the section. The first locality noted was a low, shelving 
exposure south of a bay on the east side. The beds there are thin, with 
fucoidal markings or casts, having a grayish-yellow colour mot-
tled with dark rusty-yellow spots. North ward, the shore trends to the 
north-east, and at its extreme eastern extension limestone beds are 
exposed near the water for some distance along the shore, and 
fragments from these beds have furnished material for a high 
gravel-beach. The character of the rock is similar to that last 
noted. Other exposures probably occur on the shoals lying off this 
point toward Flat Head. On the northern shore low exposures 
are again seen, and all the beds exposed on the island are practically 
the same. A few fossils were collected, mostly cephalopods, among 
which were Actinoceras Canadense and Poterioceras nobile. 

Beds similar to those on Little Tama,rack Island are exposed Littl0 Black 

on Little Black Island just west of Berens Island. These are above Island. 

the beds shown on the latter island, and form a cliff fourteen feet high, 
on the north side. The beds are thin and the face of the cliff is broken 
or shattered so that it resembles exposures of the upper beds west of 
Dog Head. The stone is light yellowish-gray, mottled by darker or 
ornnge markings. The list of fossils from this locality, is more 
complete than from any other at which these beds have been examined. 
It is made up from the determinations by Dr. 'vVhiteaves of specimens 
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brought m by Mr. J. B. Tyrrell in 1889, and by ~1essrs. D. B. 
Dowling and L. M. Lambe in 1890. 

Receptaculites Oweni, Hall. 
Halysites catenularia, L., var. gracilis, Hall. 
Streptelasrna robusturn, '\Vhiteaves. 
Protarcea vetusta, Hall. 

" " var. magna, vVhiteaves. 
A rabellites, sp. undeterminable. 
Stomatopora Canadensis, Whiteaves. 
Orthis subquad1·ata, Hall. 
Platystrophia bijorata, Schloth., var. crassa, James. 
Hormotoma Winnipegensis, '\Vhiteaves. 
Solenospira pagoda, 8alter var. occidentalis, Whiteaves. 
Macliwea Mcinitobensis, Whitea,·es. 
Trochonerna urnbilicatum, Hall. 
Fusispira injlata, Meek and Worthen. 
Loxonema Winnipegense, Whiteaves. 
Bndoceras subannulatwn, vVliitfield. 

" Sirnpsoni, Billings. 
Actinoceras Bigsbyi, Brown. 

" Canadense, vVhiteaves. 
Orthoceras Winnipegense, Whiteaves. 
Ascoceras costulaturn, Whiteaves. 
Poterioceras gracile, Whiteaves. 
Oncoceras magnum, var. interrnedium, vVhiteaves. 

" Whiteavesii, Miller. 
Cyrtoceras laticurvatnrn, Whiteaves. 
Eurystomites plicatus, Whiteaves. 
Discoceras Canadense, Whiteaves. 
Trochoceras McCharlesii, Whiteaves. 
Aparchites Whitecvi:esii, Jones. 
Asaphus Susce, Whitfield. 
Bumastus Trentonensis, Clarke. 

The highest member of the Lower Mottled limestone is that exposed 
on Jack Head Island lying to the west of Little Tamarack Island. 
From the eastern point, which is piled high with limestone gravel, 
numerous small exposures of limestone are seen along the north and 
western shores. Flat-lying rock is exposed to the east near the 
water's edge and six feet above this or at the top of the beach-ridge 
three feet more of the same rock is seen in a small cliff. This ia of a 
hard, mottled limestone of a dark-yellow colour with brownish-yellow 
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markings, breaking up into lumpy fragments. The beach, which is Jack Head 

made up of this rock, consists of irregularly shaped fragments not I,Jn,nd. 

weathering into discoidal forms. At the northern point tberf\ i~ an 

..r 
$-

SHATI'EBED BEDS 01'' 1'11E LOWER M01'TLED 

LIMESTOXE, JACK HEAD ISLAND. 

exposure of fifteen feet of these beds in a vertical cliff, showing the 
mottled beds at the base with thin-bedded and more evenly coloured 
ones at the top. These top beds approach in character those classed 
in the next division as the Cat Head limestone, and are the highest 
seen on the lake, of the lowest division of the limestones. The fossils 
collected are refel'I'ed to the following species by Dr. vVhitea.ves :- J•'ossils from 

~ .Tack Head 

P B Island. asceolus gregarius, illings. 
Halysites catenula1·ia L., var. g1'acilis, Hall. 
Columnaria alveolatci, Goldfuss. 
St1·eptelasma robustuni, Vi7 hiteaves. 
Strophomena trilobata, Owen. 
Rafinesquina lata, White. 
Hormotoma Winnipegensis, Whiteaves. 
Jlfaclurea Manitobensis, '\VhitPaves. 
Loxonema Winnipegense, Wbiteaves. 
Endoceras subannulatum, '\Vbitfield. 
Oncoceras Whiteavesii, Miller. 
Cyrtoceras M anitobense, V\Thitea ves. 

" laticurvatiim, WhiteaYes. 
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Cat Head limestone. 

Above the series described as the Lower Mottled limestone, are 
Characters. cream-coloured dolomitic limestones of a general even colour and tex­

ture and rather fine-grained, in which are found numerous nodules of 
chert of varying sizes. The exposures of these beds a re seen in greatest 
thickness along the northe~n sides of Cat I;Iead and Mc.Beth Point, and 
are continued westward to Lynx Bay. At the western end or near the 

Cliff at 
L ynx Bay. 

entrance to Lynx Bay, the cliff is twenty-five feet from the top bed to 
water-level. The lower part, seven feet, is a soft, even-grained, yellow 
dolomitic limeetone followed by two feet of the same reguiar fine-grained 
stone, but containing large concretions of cherty mattet' which seem to 
have had some influence in breaking up the beds. The lines of fracture 
run outward from the nodules as though from the effect of an expansive 
force. One kidney-shaped nodule, the largest in the cliff, measured 

Chertnodules. two feet long and eight or ten inches in depth. Above this broken 
band is three feet of beds of yellow limestone, succeeded by another 
broken band of three feet, containing also many large nodules. Many 
of t hese suggest sponges or corals from their shape at least, but no 
structure was noted in them. The upper beds are not so cherty, and 
the top one is covered on the upper surface by rough raised fucoidal 
markings, though not accompanied Ly a mottling in colour as in 
similarly marked beds in the divisions above and below. Towards 
the east the broken bands vary, and are less distinguishable fro:n the 
rest of the section, and at Cat Head the lower twenty-seven feet, which 
seems to be of the S[l,me rock, has become evt!nly spotted with small 
cherty c<mcretions, and the beds are not so it-regularly broken up. The 
upper part of the section there, shows nearly twenty feet of thick beds 
of yellow, granular, dolomitic limestone, weathering rough and honey 
combed. One bed of two feet and a half in thickness, the top of which 
is forty feet from the water, shows a much more marked fucoidal 
structure, the softer spots easily weathering away, leaving a very rough 
face. There is no marked distinction between the contiguous beds, 
but the rock from the upper part can mLsily be separated from that of 
the middle of the section. A correlation of beds in different ex­
posures is difficult. The beds at the top, or at [l,n elevation of twenty­
five feet above the lake,two miles west, seem to correspond with those­
at about twenty-eight feet at Cat Head, showing a dip west ::>f only 
three or four feet. in two miles. This dip must increase westward or 
these beds would be seen at Clark Point, where much newer ones occur· 

Cat Head 
The extreme end of Cat Head is an overhanging cliff with the base 

exposed to the denuding agency of the wavei::, and in consequence large 
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blocks frequently fall. But they seem to be easily broken up and the 
debris is swept into the bay to the east, forming a high gravel-ridge 
arnund the bay and out to a former island, the northern end of which -:\l cBeth 

is McBeth Point. R ere is a small cliff of the same dolomitic limestone l'oint. 

with cherty nodules, showing about twelve feet of beds. They are 
easily split into thin slabs, and from these at various times a large 
collection of fossil remains}have been collected. The following list, 
combined with those from Inmost Island, may be taken as forming a 
fairly complete series from this division. 

List of fossils from the Cat Head limestone, at McBeth Point :­

Chond1·ites cuneatus, Whiteaves. 
" cupressinus, Whiteaves. 

Aulacopella Winnipegensis, vVhiteaves. 
Trichospongia hystrix, Whiteaves. 
J'hamnograptus qffinis, Whiteaves. 
lnocaulis Canadensis, \Vhi teaves. 
Halysites cateniilaria L., var. gracili:;, Hall. 
Glyptocrinus, sp. undeterminable. 
J.'rl'niaster, sp. undeterminable. 
Lingnla obtiisa, Hall. 
Strophomena incu1·vata, Shepard. 
Rafinesquina lata, Whiteaves. 
Leptcena nnicostata, Meek and Worthen. 
Orthis tricenaria, Conrad. 
Rhynchotrema inequivalvis, Castelneau. 
Ctenodonta subnasuta, Ukich. 
Liospira .Americana, Billings. 
Jiaclurea Manitobensis, Whiteaves. 
Conularia asperata, Billings. 
Endoceras snbannulatum, Whitfield. 

" Simpsoni, Billingq, 
Poterioceras apertum, Whiteaves. 
Asaplius gigas, De Kay. 

" maximus, Locke. 

List of fossils .. 

At the south-east side of the entrance to Kin wow Bay, exposures of InmoRtlslancL 

thin-bedded, fine-grained, dolomitic limestone, are seen on an island lying 
near the shore. This is Birch or Inmost Island, and the rocks exposed 
are probably not for below those of Cat Head. These are probably the 
lowest of this division seen on the lake, and there i~ probably a gap 
between them a nd the upper ones of Jack Head I sland. The list of 
fossils found at this island contains many found at McBeth Point, 
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but also adds many not found elsewhere. It may be here remarked 
that the state of preservation in which these are found enabled Dr 
Whiteaves to identify more varieties than was possible in many of th 
specimens from other exposures. 

List of fossils from Inmost Island :­

Chondrites patulus, vVhiteaves. 
gracillimus, \Vhiteaves. 

Pasceoliis greyarius, Billings. 
Inocaulis Canadensis, vVhiteaves. 
Glyptocrinns, sp. undeterminlLble. 
Lingula elongata, Hall. 
Strophomena incurvata, Shepard. 
Rafinesquina deltoidea, Conrad. 

" alternata, Emmons. 
Leptcena unicostata, Meek and Worthen. 
Plectambonites sericea, Sowerby. 
Orthis tricenaria, Conrad. 
Zygospira recurvirostra, RlLll. 
Palceopteria parvula, Whitcaves. 
Clinopistha antiqua, W hiteaves. 
Edmondia vetiista, \V hiteaves. 
Tetranota bidorsata, H;i,ll. 
Pleurotomaria maryaritoides, vVhiteaves. 
Liospira Americana, Billings. 

angustata, Ulrich and Scofield. 
Maclnrea ilfanitobensis, ~-hiteaves. 
Conularia asrerata, Billings. 
Oncoceras TVhiteavesii, Miller. 
Asaphus Sv,sce, Whitfield. 

" gigas, De Kay. 
Illcenus Arner·icanus, Billings. 
Bronteus lunatus, Billings. 

Exposures on the north side of Outer Sturgeon Island, north of 
Saskatchewan Point, are of beds which belong to this division, and 
are probably of the upper part. On the northern point, a lot of loose 
limestone blocks are lying on the face of a low exposure of horizontal 
beds of a hard, semi-crystalline, dolomitic limestone. ThH lower beds 
are closu grained, somewhat similar to the Cat Head rock and contain 
many nodules of chert. Above is a semi-crystalline limestone, in some 
of the beds resembling a sandstone, but generally composed of frag­
ments of shells. Of this there is six feet. Four feet of thinner beds 
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are on the top and are seen to contain few traces of fossil remains. The Outer 

broken material from this cliff has been ca.rried partly round the island ~!1~~fcf.0n 
in both directions, forming high gravel ·beaches and bars . That to 
the south-west, forms a long bar extending nearly half. a mile from the 
island, though part of the material for it, is derived from shelving 
rock not far below water-level. The fossils collected from this ex-
posure consist of the following species :-Strophornena incurvata, 
Zygospira recurvirostra, Ctenodonta astartCl'formis, /ilacl1J,rea Mani- Fossils. 

tobensis, Conularia asperata, Endocr,ras subannnlaturn, Actinoceras 
Richardsonii, and Cheirurus pleurexanthemus. 

Among the St. J\Iartin Islands, no exposures of rock in place were St. Ma~tin 

h · · d b l 1 · h f f h · h l b h and Remdeer seen on t ose vis1te , ut oose roe{, in t e orm o ig grave - eac es, Islands. 

having the s~tme character as the beds above described, is a common 
feature, and it is suppo~ed that the surface of the beds may be just 
under the lake-level. On Reindeer Island no exposures are seen, but 
the same loose rock was also noted, though toward the northern end, 
loose blocks of the Lower Mottled limestone were seen in the boulder-
clay. 

The Cnt Head limestone is exposed at Howell and Robinson points, on North of 

the west shore, north of Selkirk Island. The cliffs there are mainly of ~i~~~.tchewan 
the Upper :Mottled limestone, but the lower bed is of the fine-grained, 
dolomitic limestone, such as chantcterizes the Cat Head beds and repre-
sent the highest rock of this division seen on the lake. A few feet 
only is there exposed near the water-line, and it is quite possible 
that the whole thickness of the division is much less than at Cat 
H ead. 

Upper 1lfottled limestone. 

The exposures in the valley of the Red River, below Winnipeg, are Characters. 

all of a light-yellowish mottled limestone familiar to the residents as 
the building stone used in Winnipeg from the quarries at East Sel-
kirk. This is a soft limestone, containing about seventeen per 
cent of carbonate of magnesia, and seventy-eight to eighty-two per 
cent of carbonate of lime. The colour is a light cream, mottled with dark-
yellow to brown, spots or irregular markings. The stone dresses 
easily, and also burns to a very good lime. 

On the Red River, exposures are not frequent. Low shelving lime­
stone crosses the river at St. Andrews, but very little is exposed, being 
covered for the most part by drift. 



Lower 1''ort 
Garry. 

Analyses of 
Jime8tone. 

Buildings 
<:onstructed. 

Fossils. 

78 F LAJCE WINNIPEG. 

At the Stone Fort, or Lower Fort Garry, an exposure of eight to 
ten feet of limestone in horizontal bgds is seen on the western bank, 
near the mouth of a small stream entering above the fort. This ex­
posure was noted by Major Long during his expedition to the sources 
of the St. Peter River in 1823, but no fossils were found in it, and 
the first discovery of the fossiliferous character seems to have been made 
by D. D. Owen in 1848. He also noted the dolomitic character of 
the rock and published two analyses which are given below*:-

'Compact limestone containing Leptcena. 

Carbonate of lime ..... 
Carbonate of magnes ia .. 
Insoluble matter. . .. 
Alwnina, oxide of iron and magnesia. 
\Vater, and loss ..... 

53· 7 
40·5 

·s 
4·0 
1·0 

100·0 

'Spotted and banded limestone ~ from Red River containing Coscino­
pora siilcata. 

Carbonate of lime .......... . .. .. . 
Carbonate of magnesia ....... . ... . 
Insoluble matter. 
Alumina, oxide of iron and manganese. 
\V ater and loss ... . ..... . 

73·1 
17"8 
1·0 
1·4 
1·7 

100·0 

This has long been quarried for making lime and for building stone. 
The walls of the fort and warehouses have been built from stone ob-
tained from this vicinity, and stone was also quarried here for the asy­
lum at Selkirk during the winter of 1883-84. The character of the 
stone is that of a soft mottled limestone, white and brownish, dressing 
easily, and similar to that of East Selkirk. Dr. Whiteaves, in vol. 
III., part III., Palaiozoic Fossils, discusses the collections of fossils pre­
viously made at this locality, and mentions this as the first locality at 
which fossils were found in these limestones. The following list is 
compiled from the above report, and probably includes all the well 
identified species collected to date. 

Receptaculites Oweni, Hall. 
Ischadites Iowensis, Owen. 
Pasceolus gregarius, Billings. 
Halysites catenularia, L., var. gracilis, Hall. 
Columnaria alveolata, Goldfuss. 
Diphyphyllum Stokesi, Edwards and Haime. 
StrPptelasma robustum, Whiteaves. 

*Report by D. D. Owen on Geology of \Visconsin, Iowa and Minnesota, 1852, p. 181. 
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Protarcect vet1ista, var. magna, Whiteaves. 
Favosites prolificus, Billings. 
Calapwcia Canadensis, Billings. 
Pachydictya magnipora, Ul rich. 

" acuta, Hall. 
Phylloporina Trentonensis, Nicholson. 
~lfonticnliporn Wetherbyi, Ulrich. 
Bythotrypa laxata, Ulrich. 
Strophomena incnrvata, Shepard. 

" rugosa, Blainville. 
Rafinesquina alternata, Emmons. 

" lata, Wh(teaves. 
Leptwna imicostata, Meek and Worthen. 
Plectambonites sericea, Sowerby. 
Orthis testudinaria, Dalman. 
Platystrophia bijorata, Schlotheim. 
Rhynclwtrema inequivalvis, Castelneau. 
Byssonychia intermedia, Meek and Worthen. 
Modiolopsis angustifrons, Whiteaves. 
Conocardium antiqimm, D. D. Owen. 
Salpingostoma Buellii, Whitfield. 
Conradella, sp. uncertain. 
Pleurotomaria rmwalis, D. D. Owen. 
'l_'rochonema mnbilicatum, Hall. 
Eimema strigillatum, Salter. 
Fusispira injlata, Meek and \Vorthen. 

" elongata, Half. 
Endoceras subannulaturn, Whitfield. 

" crassiphonatitm, Whiteaves. 
Actinoceras Richardsonii, Stokes. 

" Bigsbyi, Brown. 
" Allumettense, Billings. 

Tripteroceras semiplanatiim, Whiteavcs. 
Poterinceras nobile, Whiteaves. 
Aparchites Whiteavesii, Jones. 
Calymene senaria, Owen. 
Asaphus Susw, Whitfield. 
Illamns Ameri:canus, Billings. 
Biimastus J.'rentonensis, Clarke. 
Cheiriwus pleurexanthemiis, Green. 
Staurocephalns, sp. undeterminable. 
Lichas ciicilllits, Meek and Worthen. 

" cornutus, Clarke. 

79 F 
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At East Selkirk there are two exposures, one on the banks of Cooks 
Creek, to the west of the station, and the other to the south and 
across the creek. The first has not been used exttnsively as a quarry, 
owing to the depth of loose material above the rock. The second is on 
higher ground, and the rock is, as far as seen, in large loose blocks, 
though some of it may be in place. The following description of the 
quarry by the late Prof. J. Hoyes Panton is very graphic and full:*-

'The exposure is not very extensive as yet, the quarry being opened 
but a comparatively short time. As you approach this place from the 
station you perceive that there is a slight elevation, well defined in the 
vicinity of the outcrop. Looking at the face of t hu rock you observe 
that the strata are covered with about four feet of loose d rift in the 
southern part, but full ten in the northern. In this are numerous 
boulders, a few gneissoid, but most of them the same materia,l as the 
solid rock, and of a more or less angular nature. The strata on the 
east side is quite horizontal, but on the west very much tilted . There 
appears to be a break through the centre of the quarry, indic:tting a 
marked upheaval at one time. * * * On the west side there are 
immense fragments, lying :i,t an nngle of ±5° with vacant spaces like 
caves below them. From the raised apprarance of this part it seemR 
as if the apparent mound over the quarry has had its origin in this 
upheaval. 

'Fos~ils appear after the first ln.yer of rock is removed. No part of 
the quarry as yet seems more prolific than another. The layers of 
rock are about two feet thick and exposed to a. depth of about twelve 
feet. Neither from personal observation nor from questioning the 
workmen have I been able to ascertain that certain fossils character­
ize particular beds. The most casual observer could not fail to 
observe the fossils on the stones of thi:; place. Remains of cephalo­
pods, corals and the genus receptacnlites are seen on every side, the 
last being exceedingly common. The cephalopods are numerous and 
large-several five to seven inches in diameter have been observed. 

'The rock from this place is largely used in Winnipeg for orna­
mental stone. Being comparntively soft it dresses readily and takes 
a good finish, and when burnt produces a very white lime. It is of 
a grayish-white colour, and effervPsces strongly on t.re1tment with 
cold hydrochloric acid. It presents a peculiar mottled-like appear­
ance which adds much to its beauty as an ornamental stone. This 
strange mixture of brown and white is difficult to account for. In 
some cases it appeu,rs as if its origin might be flup to seaweed re-

*Tran•action No. 15, Man. His. anrl Sc. Soc., \VinnipPg, 1884. 
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mains. Often the coloured portion approaches the colour of yellow 
8 11 

. 
1 e ar <: 

ochre, and seems strongly impregnated with iron, while the interven- quarry. 

ing spaces are more or less coloured. So marked is this mottled con-
dition that the stone from Selkirk district can be distinguished at 
once from the rock described in a su.bsequent part of this paper.' 

Mr. Tyrrell's notes contain also a description and as it is later, it Tyrrel1'
8 

shows some features not disc!osed before. The following is the description. 

extract: ' It [the quarry] is a pit on the west side of a small knol 
cut down to a depth of about twelve feet. The exposed face runs 
S. 35° E., and the north end of the exposure consists of horizontall 
thick-bedded limestone for seven feet, overlain by five feet of till or, 
boulder-clay, consisting of white clay holding fragments of limestone 
lying in every direction. The surface of the limestone under this 
very irregular till, is rough, not being scored or polished. The southern 
portion of the exposure consists of large irregular masses of limestone, 
lying in all directions, between which, the spaces are packed with 
smaller masses and white clay, often with a few pebbles and small 
boulders of the Archrean rocks. This has evidently been a pre-glacial 
hill of limestone, and the glacier from the north-east has broken off the 
upper portion and shoved it down as a tail-deposit behind. Near the 
station, only a few hundred yards away, it is necessary to dig about 
thirty feet to the limestone rock.' 

Many fine specimens of fossils have been obtained here by officers 0 11 
. 

o ect10nsof 
of the Geological Survey, and others, notably Mr. A. IcOharles and fossils. 

Prof. Panton, have contributed to the collection now in the Geological 
Survey Museum. The following listis compiled from Dr. Whiteaves's 
report and contain the names of specimens obtained from all sources : 

List of fossils from East Selkirk :-

Receptaculites Oweni, Hall. 
Halysites catenularia, L., var. gracilis, Hall. 
Tetradium fibratwm, Safford. 
Columnaria alveolata, Goldfuss. 
Streptelasma robustum, Whiteaves. 
Ji'avosites prolificiis, Billings. 
Calapmcia Canadensis, Billings. 
Mesotrypa Selkirlcensis, Whiteaves. 
Strophomena inciwvata, Shepherd. 

" trilobata, Owen. 
Rafinesquina alternata, Emmons. 

" lata, Whiteaves. 
j}faclurea llfanitobensis, Whiteaves. 

ti 

Li•t of fossils. 
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Endoceras subannulatum, Whitfield. 
" scrassisiphonatum, Whiteaves. 

Actinoceras Richardsonii, Stokes. 
" Bigsbyi, Bronn. 

Orthoceras magnisulcatum, Billings. 
" Selkirkense, Whiteaves. 

Tripteroceras Lambii, Whiteaves. 
Poterioceras nobile, Whiteaves. 
Oncoceras magniim, Whiteaves. 
Trochoceras McCharlesii, Whiteaves . 
.Asaphus Susce, Whitfield. 
fll renus .Arnericanus, Billings. 
Bumastus Trentonensis, Clarke. 
Pterygornetopus callicephalus, Hall. 
Cheirurus pleurexanthemus, Green. 
Staurocephalus, sp. undeterminable. 

The presence of corbonate of magnesia in this stone is shown in the 
subjoined analysis and is practically the same as that found by D. 
D. Owen in the spotted and banded limestone at Lower Fort Garry. 

Analysis of building stone from quarry at East Selkirk.* 

Analysis of 'Specific gravity, (temp. 60° F.) 2·7025. Weight of one cubic foot, 
building stone (calculated from specific gravity) 168 ·9 pounds. 

'Absorbing power-(the numbers represent the absorption obtained 
by the aid of the air-pump). 

'Water absorbed, per cent, 3·471. Weight ot water absorbed by 
one cubic foot of the rock, 5·86 lbs. 

'After drying at 100° C., its composition was found, by Mr. F. D. 
Adams, to be as follows :-

Carbonate of lime . . ... 
Carbonate of magnesia. 
Ferric oxide and alumina. 
Silica (di solved) .. 
Insoluble matter .. .. 

82•612 
16•922 
o·so2 
0 032 
o·ms 

100· 7s1 

Another exposure of these b eds is described by Mr. A. McOharles 
as being on Sec. 6, Tp. 13, R. VI. east, about five miles to the south­
east of Selkirk Station. 'There is a natural exposure of similar strata 
in two small hopper .shaped holes close to each other at the junction of 
a low marsh with one of the gravel ridges that are so common in that 

* R eport of Progress for 1882-84, p. 1. part 1>1. M. 
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locality. The stone is thinner-bedded, and therefore broken into smaller Exposures 

blocks than at the Selkirk quarries, though otherwise the same in elsewhere. 

every respect. But this outcrop is seldom worked, as it is usually 
under water in ordinary seasons.' * 

It is impossible to judge the exact position of these with relation to 
the Selkirk beds, but they may be lower. The beds at Lower Fort 
Garry are of about the same horizon as those at Selkirk. 

On the lake northwards, similar beds were seen at the mission on Mouth of 

Fisher River, but the fossil remains found were of an obscure nature Fisher River. 

and only one, Actinoceras Bigsbyi can be definitely determined. This 
has also been found at Lower Fort Garry and East Selkirk and ranges 
down through the lower divisions. The exposure there is in the bed 
of the river at the first rapids. It shows two feet of a soft fragmental 
rock containing small crystals of calcite and white streaks from the 
remains of shells, &c. 

Y ellow spots give it the same mottled appearance, and in hardness 
it closely resembles the 8elkirk stone. The rock contains many softer 
pulverulent portions. To some extent the same is the case with the 
Selkirk stone. A few fossils not identified were a valve of a large 
bra.chiopod and a coiled cephalopod. 

One mile south from the wission, a ridge ele1·ated four or five feet 
above the general surface, is covered with slabs and loose blocks of 
limestone. They appear to be derived from beds below, but may have 
been moved a short distance. The absence of other varieties of lime­
stone seems to point to their being near the parent beds. The slabs 
are of a dark-yellow granular limestone with many cavities partly filled 
with a light, ochreous powder. A few fossil brachipods and a branching 
coral something like Diphyphyllum Stokesi are found in this rock, which, 
if in place, must be at ]Past eight feet above the whitish limestone in 
Fisher River. 

In the northern p~trt of the lake, there are beds which are con- North-west 

s idered to be of the same horizon a.s those of Selkirk, but their shores of lake. 

characters are varied. The mottled parts are rather darker in colour 
and much harder, and the thickness of the division is much reduced. 
Above these and apparently just below the Stony Mountain shales, are 
much darker beds with several clayey layers. 

Other exposures are seen at Dancing Point, where a low cliff shows 
d f b h d . l O d l I DancingPoin four feet an a ha! a ove t e water, exten mg 0 yar s a ong t 1e 

*Transaction No. 27. Hist. & Sc. Soc. of Man., Winnipeg, 1887. 
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Dancing Point shore. The beds are about horizontal, and the surface forms a flat 
table, which has been somewhat smoothed by glacial action and shows 
a few strire. This rock is a dark, semi-crystalline, dolomitic limestone 
rather harder than that at Selkirk. A few badly preserved fossils were 
obtained here, including Streptelasma robustum and Or this proavita. 

Carscallen 
Point. 

Clark Point. 

Opposite the St. Martin Islands, at Carscallen Point, are several 
exposures of beds which possibly occur just above the Dancing Point 
rock. They are of a soft impure limestone, dull vellowish-gray, and semi­
crystalline, in beds from two to three feet thick, but splitting up into 
thin flags. The thickness exposed in the bay to the north of the point 
is eleven feet ten inches. U nder this is a fine-grained yellow limestone, 
the upper part evident ly fragmental-a few inches of a thin bed a t the 
top being a conglomerate with rounded pebbles of the same material 
as the matrix, though not of as dark a colour. Of these fine-grained 
beds there is about two feet three inches shown above the water. 
The stone breaks readily with a smooth fracture and on a weathered 
surface the conglomeritic nature of the upper part is strongly shown. 

This exposure is on a slight anticline which brings up the yellow 
beds at the centre. On the point the beds exposed are practically the 
same as those in the bay noted above. They dip slightly to the west, and 
at the water-line another bed of the fine-grained limestone is exposed, in 
which are seen some obscure fossils. In the upper part the conglom­
erit-ic band does not show in as marked a manner as at the last 
exposure. The upper part of the section consists of the dark-yellow 
semi-crystalline rock noted above. Of this there is a thickness of ten 
feet in which a few fossils were found. The following comprising 
those that have been identified :--Strophomena trilobata, Rhyncho­
v-ema capax and Orthoceras anellus. 

This band is again exposed at Clark Point (Limestone Point of 
Hind) the north-west corner of Sturgeon Bay, in a cliff showing aver­
tical section of fourteen feet. In the upper part, the beds are a 
yellowish-gray limestone, with several thin bands of soft clay parting 
the beds. The stone is soft and easily broken up, showing a good deal 
of clayey impurity. The section shown is as follows, in descending 
order :-

Feet. 
Greenish-gray, soft, impure limestone...... 2 
Sen.m of light clay. . . . . . . . . . . . . . . . . . . 0 
Beds in some places very rotten and easily hroken, argillaceous 2 
Clayey bed . . . . . . . . . . . . . . 0 
Harder limestone, gray-green, earthy. 
Shaly band and dark impure limestone .. 
Blue limestone, weathering gray ......... . . . 
Bluish-gray limestone, harder than rest of section .. . 

2 
2 

4 

14 

Inches. 
G 
1 
3 
3 

10 
6 
4 
0 

9 
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Fossils found . in these beds :-Inocaiilis Canadensis, Strophomena West side 

trilobata, Leptcena unicostata, Maclurea Manitobensis, Trochonema um- Sturgeon Bay. 

bilicatum, Actinoceras Richardsonii, A . Python, Orthoce1·as Whiteavesii 
and Trochoceras McCharlesii. 

Similar beds are exposed at the mouth of the Little Saskatchewan 
River. That is, the lower beds of the above section are probably found 
there, but the remaining ones, extending to the foot of the rapids 
seem to be denuded, leaving perhaps a higher bed exposed there. 
These seem to be pas&age beds to the sha!Ps of the Stony Mountain 
formation, and similar ones may perhaps be found along the Red River 
near Winnipeg. The rocks at Bishops' quarry near St. Andrews are 
de~cribed as being fine-grained, dark-yellow, and are doubtless the 
lower part of the transition beds, though they suggest very much the 
rock at the lower part of the section at Carscallen Point. 

In the northern part of the lake, the section of the Upper Mottled Nor.them 

1. . f h' k . . h b d d sect10n. rmestone seen, rs o no great t rc ness, compnsrng t ose e s expose 
on Selkirk Island and on the points on the mainland northward. 
Between this and the Silurian at the rapids on the Saskatchewan 
River, there are no exposures, and the soft beds of the Stony Mountain 
formation have been denuded, while the possible thickness of this 

formation is reduced to a very thin section. The mottled beds of Sel- Selkirklsland 

kirk Island are expe>sed in several points around the island. The lowest 
are at the north end. There the exposure shows ten feet of a hard . 
dolomitic limestone, mottled with dark olive-brown spots, the mat.-
rix generally a dark yellow. This is in thin or shattered beds which 
seem to lie about horizontal. The lower beds are richer in fossil 
remains, but do not holci. a great variety. Those identified by Dr. 
Whiteaves are the following :-Streptelasma robnsturn, Orthis proavita, 
Rhynchotrema capa:c, Orthodesma affine, Macl1irea 11!cin·itobensis. and 
Actinoceras Richardsonii. 

Two miles south, on the western side of the island , limestone is 
again seen in clifis showing twelve feet of beds. These are quite 
thick, but are easily broken up into irregular fragments, in fact the 
face of the cliff is shattered. V ery few fossil s seem to be preserved in 
this rock, which is a hard dolomitic limestone of a yellow colour, with 
darker stains running through it. The darker parts are much harder 
than the light, and the surfaces of beds or fractures are in consequence 
lumpy. These beds are again seen in cliffs a mile and a half farthe r 
south. Near the south end of the island flat beds occur near the 
water's edge. They are somewhat harder and finer-grained than the 
last, and of a dark orange colour-where polished they are dark 



Robinson 
Point. 

Fossils. 
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reddish yellow. The top surface is planed by glacial action, and a few 
fine strire are observed bearing south. On the eastern side of the 
southern end of the island broken cliffs continue to abreast of Horse­
shoe Island, on which is also an exposure. These show about twelve 
feet of a hard dolomitic limestone similar to the upper part of the 
exposure at the north end of the island. The fossils are badly pre­
served, and no new species are added to those enumerated above. 

On the mainland, these beds are seen in several exposure~, 

running from a point west of the north end of Selkirk Island 
(Robinson Point) to Howell Point, near the Eagle Islands. At 
Robinson Point nearly twenty feet is shown. The upper beds are 
thick, measuring 4 feet 3 inches and 5 feet 6 inches, then in the lower 
part-ten feet-what appear to have been thick beds are very much 
broken up into thinner layers. Passing northward the beds rise 
slightly, bringing up lower beds which are of a finer grain, and as before 
noted, approach the characters seen in the Cat Head rocks and resemble 
very much those on Outer :::lturgeon I sland. 

A large collection of fossils was made at Robinson Point, and those 
identified by Dr. Whiteaves were of the following species :-Pasceolils 
gregarius, Halysites catenularia var. gracilis, Streplelasma robustum, 
Dinobolus par'IYUs, Strophomena trilobata, Leptcl'na unicostata, Orthis 
subquadrata, 0. proavita, Rhynchotrema capax, J.'etranota bidorsata, 
Pleurotomm·ia Stokesiana, JVfaclurea Manitobensis, Siibnlites, Actin­
oceras Richardsonii, and Asaphus gigas. 

Stlll'geon-gill A few miles north at a point to the south of the mouth of 
River. Sturgeon-gill R iver, Mr. Tyrrell measured several sections. The beds 

are similar to those of Robinson Point, with the addition below of beds 
resembling the cherty beds of Cat Head. The first section is in the 
bay at the mouth of the above stream, and shows an exposure as fol­
lows:-

Section. 'Cliff showing thirty-two feet of cream-coloured limestone similar 
to that farther south, but more even in grain and without facoid im­
pressions on t he weathered surface. In contains a considerable num­
ber of impressions of salt crystals, and also some fossils, though they 
are very difficult to get out. They are chiefly f!'avosites, Zaphrentis 
and large beaded Orthoceratites. At the edge of the water is a bed of 
very hard, compact and moderately thin-bedded limestone, very much 
broken and breaking with a porcellanous fracture. ' 
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At the outer end of the same point the cliffs are thirty-five feet in ear 

height, consisting of the following descending section as measured by RSturgeon-gill 
iver. 

Mr. Tyrrell:-

'fhick and evenly bedded, even-grained, yellow dolomitic 
limestone ..... . ........... , ..... . ..... . ..... .. ...... . .. . 

Thin band holding considerable quantities of pyrite ....... . 
Thin bedded limes tone, genera.lly hard, but with many pits or 

impressions of salt crystals . . . . . . . . . . . . . . . . . . ... . . . 
Y ellow, porous, thick-bedded limestone .. 
Modera.tely thin-bedded, blue clayey· limestone. 

Feet. Inches. 

28 0 

4 0 
2 0 
1 0 

35 0 

'On the slabs on the beach are impressions of the same fossils as 
before. Some pieces of rock were found holding nodules of flint 
possibly from the pyrite band.' 

At Howell Point the cliff is not so high, but shows a bed three feet H owell Point. 

below those given in the above section. Mr. Tyrrell's section is as 
follows:-

Feet. Inches. 

Horizontal, cream-coloured, dolomitic limestone, containing 
Orthoce1·as Bichai·dsonii and a large Gyroceras. ... ...... . . 10 0 

Apparent.ly nnconformably underlying this is a very porous or 
vesicular yellow limestone, with some impressions of salt 
crystals, and containing in its lower portion great numbers 
of concretions of flint.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 0 

Conformably below this is a blue, compact limestone and a 
light·gray, hard, evenly-bedded limestone with porcellanouK 
fracture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 -I 

Covered by debris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
At the edge oft.he water is hard blue, argillaceons limestone in 

places slightly brecciated or a conglomerate. In places it 
is evenly bedded and in others it is in little clayey domes. 1 O 

20 4 

In the bott.om of the bay to the north the cliffs are also seen and 
the following notes are extracted regarding them :-

'The rocks are dipping slightly to the south, and coming southward 
the following decending section is seen _:-

Evenly-bedded, cream-coloured limestone, such as we have seen 
before...... . ........ . . . . . . . . . . . . . . . . . . . . . 4 O 

Yellow vesicular limestone containing a large number of im· 
press ions of salt crystals, nodules of flint and a few fossils . 4 O 

Blue, often shaly and probably arenaceous limestone, which in 
places becomes a moderately fine conglomerate. This con· 
glomerate is occasionally quite sandy in little pockets and 
strips. It varies somewhat in thickne s, the su rface of the 
hard limestone below it, being quite irregular........ . ... .. 1 6 
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Light-yellow, hard porcellanous limestone, almost horizontal, 
but lightly undulating. Its surface is very mueh cut by 
cracks running in every direction. Generally it breaks in 
thin resonant slabs. It is divided by several bands of blue 
shaly limestone that are probably slightly arenaceous and 
often contain little bands of conglomera te from the water 
up. It contains a few nodulos of flint... . . . . . . . . . . . . . . . 10 6 

20 0 

These sections show that probably the entire thickness of the Upper 
Mottled limestones as shown at the exposures of Selkirk Island and 
Howell Point, is much thinner than farther south. The Cat Head 
beds are also seen at the base of these northern cliffs. 

In the topographical descriptions of the different divisions no 
references are made to the Trenton rocks of Lake St. Martin basin. 
The only fossils found so far are indefinite, as they include impressions 
of parts of a brachiopod having sculpture resembling Strophomena 
alternata and a cup-shaped coral, undetermined. These are not 
sufficiently typical of any of the subdivisions of the Cam bro-Silurian to 
admit of their being placed in any definite horizon. 

Stony Moitntain f ormation. 

The only natural exposures of rocks referable to this formation are 
confined to Stony Mountain and Little Stony Mountain . At the 
former place, the upper limestones are exposed on the face of the hill, 
but in digging a well for the provincial penitentiar.}', situated on the 
south-west spur of t he ridge, a section of one hundred and t en feet 
was exposed. The record published by Prof. Panton for this section 
is as follows:-* 

Solid , hard stone, like that at the quarries .. 
'rhin layers of the same ....... . . . 
Solid rock ................. . .. .. . . .. _ 
Thin and broken. 

Feet. 
20 
4 
2 

6 
Yellowish rock, quite ochreous . . . . . . . 8 
R eddish layer full of fossil shells. 10 
A mixture of yellow and reel cont aining some flinty material.. . . . . . 60 

A general description and section of the surface outcrops on the 
western face of the escarpment is given from Mr. Tyrrell's notes for 
1897, and is as follows:-

' Stony Mountain rises as a conspicuous rounded hill, sixty feet 
above the surrounding grassy plain. On its summit is a gravel plain 

* Transaction No. 15, M an. Hist. and Sc. Soc., Winnipeg, 1884. 
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or ridge, beneath which is a thick band of bedded limestone, below Stony 
this again is light-gray, yellowish and red, argillaceous limestone of Mountain. 

Hudson River age [Stony Mountain formation]. Toward the west, 

between it and the ridge extending south from Swnewall, is a wide 

drift-filled valley. The face of the cliff is very steep even below the 

drift, as Mr. Gunn sank a well forty-two feet close to the foot of the 

cliff without coming to rock. The top surface uf the hill, in plan, 

resembles a grea t horse-shoe opening to the south, and its summit is 
everywhere composed of flat-lying limestone which is usually yellow 

and more or less l'idclled with cavities. It is usually yellowish in 

colour, but occasionally has reddish streaks, and on the eastern arm of 

the shoe it seems to be rather thinner bedded than on the western. In 

places the rock seems to be streaked with many impressions of plants. 

'The following is a descending section seen iu Mr. Gunn's quarry:-

Feet. Inches. 
Bed of gravel. . . . . . . . . . . . . . . . . . . . . . . 2 6 
In sorr:e places this is replaced by a thin coating of boulder-clay. 
A yellowish-gray limestone in which are some bands mottled 

with red.......... . ... ... . . . . . . . . . . . . . . . . . 6 (j 

It has a few cavities and fossil Beat1·icias are fairly abundant. On 
the exposed surface it is lying in horizontal beds two to 
four inches in thickness and these beds have not been used 
for dimension stone. 

A similar grayish-yellow limestone, some bands being mottled 
with reddish or brown spots . . . . . . . . . . 9 5 

Limestone, for t he most part in porous, horizontal layers. There 
are one or two reddish bands which are usually more compact 
and clayey than the rest, though they are a good, durable 
stone. Some of these beds are cut for dimension stone. 

Thick-bedded, yellowish-gray argillacPous limestone, mottled 
with reel blotches. It is softer than the higher limestone, 
but is said to harclen as it dries. The well was bored eighty-
six feet from the top of this band. . . . 3 G 

Soft, greenish-gray, very ttrgillaceous limestone with sori.e bands 
that are very red and mottled . . . . . . . . . . . . 3 4 

Covered, but probably composed of soft, yellowish-grPen, shaly 
beds, for little patches of yellowish fossiliferous beds can be 
seen in places 5 5 

Red, highly fossiliferous shale, with many thin bands of lime-
stone from one to three inches in thickness... ... . . . . 10 S 

38 10 

'This section is carried down to the spur of the railway track, said 

to be sixteen feet above the level of the main track out on the prairie 
beyond. 

Section in 
quarry. 

'The well referred to above was drilled in the quarry, beginning 15 Well in 
feet 11 inches below the top of the rock in the above section, and was quarry. 



90 F LAKE WINNIPEG. 

Well-sections. carried down eighty-six feet through soft, chiefly reddish limestone, 
probably clayey, to a band of hard limestone from which a supply of 
water was obtained.' 

The characters of the various beds change somewhat, as will 
be seen by a comparison of the two sections. The surface beds at the 
penitentiary, appear to be slightly higher than those of the quarry, 
while the limestone bed yielding water at the bottom of the two 
wells is possibly the same. The upward extension of the section to the 
exposed Silurian rocks of Stonewall is found only in well-sections at 
that place, and shows that probably the top of the Stony Mountain for­
mation is the bed exposed on the surface of the hill at the quarry. The 
succeeding bed, a white limestone very similar to the Stonewall rock, 
contains a large per cent of silica or sand, and is probably the basal bed 
of the upper series The character of the lime burned from the rock 
at the two localities is a convenient local distinction. Stonewall lime 
is very white, while that made at Stony Mountain is much darker and 

Silurian rocks ll · h Th S'l · k b h S M · · ye ow1s . e i unan roe s a ove t e tony .i: ountam section are 

Section 
between 
Stonewall and 
Stony 
Mountain. 

Little Stony 
Mountain. 

given in the following combined section from wells in Stonewall ex­
amined by l\'.fr. Tyrrell in 1897 

Rutherford's well-
Feet. 

Thick and moderately regularly bedded white limestone, sim-
ilar to the beds in the quarry. . . . . . . . . . . . . . 8 

Irregularly bedded, brittle, white limestone, broken by numerous 
fractures and with many small cavities.. . . .. . . . .. . . .. ..... 8 

Reel or pinkish argillaceous limestone, rather irregularly bedded, 
though some of the beds are quite thick. . . . . . . . . . . . . 14 

Lusted well-
Feet. 

Fine-grained, white, rather clayey, brittle limestone, slightly 
greenish toward the top, usually rather thick-bedded, but in 
places thinly or irregularly bedded, silicious .. _ . . . . . . 8 

Gray, thick-bedded, rough breaking, limestone in which are many 
holes left by the clissol ving away of salt or the decay of fos­
sils. This is apparently the same bed that is quarried at 
Stony Mountain.. . . . .. . . .. . .. . . . .. . . . . . . .. . . .. . . .. . . .. . . . 6 

45 

Inches. 

6 

3 

0 

Inches. 

6 

0 

3 

Little Stony Mountain was visited by Mr. Tyrrell, and his des­
cription and section of it is given below:-

'This is a low ridge running north-and-south and wooded with small 
poplar on its western side, making it seem higher than it is. There 
are two quarries, one owned by the city of Winnipeg, and the other by 
Mr. Egan. In the former some excellent dimension stone and stone 
for foundations is obtaine<l, and a large amount is also crushed for 
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street paving. It is opened for one hundred yards in length, and about Diagram of 

half as wide, on the eastern side of the ridge. In Mr. Egan's quarry, a sections. 

short distance farther south, the thick beds appear to have an addition 
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Little Stony of one or two feet. The section observed is as follows in descending 
Mountain. order :-

Egan 's quarry 

Winnipeg. 

Rosenfeld. 

Distribution 
northward. 

Unevenly bedded more or less argillaceous limestone, the beds 
often having shaly partings or being very much broken. At 
the top is a bed nearly two feet thick, pretty uniform 
in texture and granular. .. .. .. . . . . . .. . .. .. .. . .. .. . .. . . .. 7 0 

Moderately thick-bedded, hard, whitish limestone, many of the 
beds riddled with cavities. These a re the beds worked in 
the quarries and the only fossil found so far is a large 
Beatricia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6 

Light greenish-gray argillaceous limestone, thick or thin-bedded, 
varying to shaly. It shows a number of impressions of fossils 6 0 

20 6 

Under the city of Winnipeg, red impure limestones and shales 
are reached in boring for wells. Near the eastern part of the city 
the surface of the underlying rock slopes very abruptly to the east, 
showing that probably these red beds represent the surface of a bed of 
limestone which is broken down near the river, forming a steep step. 
The average depth given for the surface of the rock is about sixty 
feet under most of the city, but at Point Douglas it is increased to one 
hundred and twelve feet.* The western bank of the Red River at 
this locality may be taken to be the eastern limit of the Stony Mountain 
formation. 

In the southern part of the province no exposures are found, but in 
the Rosenfeld well-section* there seems to be a great thickness, 
amounting to one hundred and ninety feet of shaly beds and lime­
stones (N os. 12-13), situated just above three hundred and five feet of 
limestone (No. 14) representing the Trenton of Lake Winnipeg. 

Toward the north, this formation evidently thins out very much, and 
sections of it are not seen on either the Litt le Saskatchewan River or 
between the 8ilurian at the Grand Rapids of the Saskatchewan and 
the Trenton rocks of 8elkirk I sland. If there were a series of shales 
and limestones amounting to a few fep,t only, ex posures might not be 
expected, and there seerr..s little probability that the bulk of the section 
as represented in the south, occurs in this locali ty. The dip of the 
beds is light and to the south-west and it is probable that the Silurian 
here overlaps the thin edge of the Stony Mountain formation, the east­
ern edge of which, might be described as following a line from near 
Winnipeg north-westerly, skirting the west side of Lake St. Martin, 

*See F ootsteps of time in the R ed River Valley by A . McCharles. Transac­
tion No. 27, Man. Hist. and Sc. Soc., Winnipeg, 1887. 

* On cer tain oorings in Mn-nitoba and the North-west Territories by Dr. G. M. 
Dawson, Trans. Royal Soc. of Canada, vol. IV., part I V., 1886. 
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and thence north probably altogether beneath the Silurian except at the 
localities above described. Some doubtful beds near the mouth of 
the War-path River and at Shiel Point have already been referred to, Shiel Point. 

but the absence of fossil s prevents any definite correlation being made, 
although they resemble some of the beds at Stony Mountain and are 
above the Trenton rocks of Carscallen Point to the south and Dancing 
Point to the north. 

The fossils so far recorded from these beds, have been compiled by . 
d . h d . I III II P 1 . Fossils. Dr. J. F. Whiteaves, an pubhs e m vo. ., part . a reozo1c 

Fossils (Geological ::lurvey of Canada) and are incorporated in the list 
of fossils given in the present report. 

SUPERFICIAL DEPOSITS. 

Boulder-clay or Till. 

The mantle of boulder-clay which in southern Manitoba seems to 
b f · h · 1 f 1 h l d f · f d b Boukler·cln,y e o a maximum t ic •ness o near y one unc re eet, is oun to e 
much lighter in the northward extension of the basin, and toward the 
eastern side, on the high land from Grindstone Point to Dog Head, a 
slight covering only, is found. Very few sections are seen, and the pre-
sence of boulder-clay is inferred in many places from the contour of the 
surface. The high ridge forming Long Point, is connected to the ridge 
separating Cedar Lftke from Lake Wfonipegosis, which is believed to be 
a great mora.ine. Sections are found on the south side of Long Point, Long Point. 

showing light-coloured clay with few boulders. One or two large 
boulders are exposed, however, in the bank, embedded in a fine clay 
containing few pebbles. North of the point, the surface is found to 
be ridged in the direction of the glacial movement ·and the general 
description of the shore from the Saskatchewan River to Long Point 
suggests the possibility of these being of the nature of drumlins. 
A section of one of these, near the Saskatchewan River, shows a 
light-coloured clay with numerous pebbles, and many large boulders 
of light-coloured limestone, all well striated. South of the Long Point 
ridge, a mantle of reassort~d boulder-clay is found covering any 
boulder-clay which may exist there. This mantle appears, however, to 
have been of slight thickness, as ridges similar in outline to those on 
the north side of Long Point are found in many places. 
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Glacial Strire. 

List of strire observed on islands and west shore of Lake Win­
nipeg:-

Selkirk I sland ....... .. . ... .. 
Howell Point ..... . ... . .... . 
Dancing Point . . . . . . 
Shiel Point .. . . .. . . . . 
Berens Island ....... . 
Jack Head Island ........... . ... . .. . . . 
Snake Island ........ . .. . 
Black Bear Island ...... . . 
Little Grindstone Point .. 

S. l 0 E. 
. ........... S. 2° E. 

S. 35° E. 
. . . . . . .. . . s. 35° E. 

S. 40° W. 
. .. s. 25° w. 

S. 25° W. 
S. 47° W. 
S. 42°W. 

In the above list the first four records are from localities on the 
western side of the lake, and were doubtless made by the southward­
moving Keewatin glacier. The remainder are from localities nearer 
the eastern shore, and were made by the later glacier that advanced 
from the north-east. 

Drumlins. 

Although the surfaces of the ridges of this character observed appear 
to have been slightly modified by a thin covering of stratified material, 
their basal c::imposition and form have a direct connection with the 
direction of the glacial movement. Those notici:id to the south of Long 
Point are briefly the following :-The group of ridges found on Reindeer 
I sland, particularly on the south shore, and the accompanying ones 
forming the greater part of the St. Martin Islands; the group in the 
centre of Sturgeon Bay forming the Sturgeon Islands, and also the two 
large islands called the Inner Sturgeon Islands. To this we may add 
sev!\ral lying south of Berens Island as well as those illustrated in the 
accompanying sketch. To the east and north from Oat Head a string 
of islands running about S. 35° W. from the eastern side of Berens 
Island is paralleled by a ridge on the western side of Commissioner 
Island. These seem to lie parallel to the glacial strire, which were 
observed on the north side of Berens Island to run S. 40° W. Several 
of these might be overridden lateral moraines of 
though their origin can not be clearly made out. 
enumerated in the drumlin series. 

the earlier glacier, 
They are therefore 

The next group, at the mouth of Fisher Bay and on islands north­
ward, no doubt contain examples of moraines, but a reference to the 
map and sketch appended, show that th~y are intimately related as a 
whole. The strire found at Snake Island and Jack Head Island bear 
S. 25° W., and appear to be nearly parallel to the ridges in the vicinity. 



OOWUNO J SUPERFICIAL DEPOSITS. 95 F 

Those on Black Bear Island turn more to the west, following the Drumlins. 
general direction of the shore at that point. If the basin afforded 
more examples of strire to the south-west of the points above noted, it 
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SKE'l'OH 01' PAR1' 01' LAKE ll' l NNIPEG, TO SHOW INFLUENCE QJ,' DRUMLIN RIDGES 
ON CON'.roun 01' Bl~ACli-LINE AND THEIH HELATION TO GENERAL ])lREC'.rION 
O~' GLACI ATION. 

might reasonably be expected that they would show a defl ection 
t oward the south and into Fisher Bay, following also the west shore. 
·This, it will be noted, is the course followed by the ridges, and the 
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relation between these and the glacial strire is thus apparently 

maintained. 

l!' i8 ber Bay to In the area shown on the sketch-rr.ap, the basin is very shallow and 
J ack H ead. the land is not much elevate_d above the lake; indeed a rise of fifteen 

feet in the lake-level would submerge nearly all the islands west of 
Snake Island and enlarge the width 0f Fisher Bay. Slight ridges are 
thus easily di.stihguished on such a low plane, and are found to have an 
important influence in shaping the contour of the shore-line. This is 
noted especially on Tamarack Island and on the shore of the eastern 
entrance to Fisher Bay. Looking from Snake Island north-westward, 
the only trees seen on Tamarack Island are those Oil the ridges, the 
tamarack swamp forming the remainder of the island being below the 
line of sight. Moose Island, properly speaking, is one long ridge, but 

-the lesser ones forming the points are noticeable. Eastward, owing to 
the low country, tlie ridges marked above, appear from a distance as a 

group of islands. 

Reassorted Boulder-clay. 

R eas8orted Exposures of this deposit are not numerous, those noted being 
boulder -clay. mainly on the west shore. The ridge described as occurring near 

Jack Head River is composed partly of reassorted material, but the 
section of it on the lake-shore shows only about three feet. The 
stratification is indistinct, but the material was evidently deposited 
in water. The clay is of the boulder-clay type, and is plentifully 
supplied with both large and small boulders of gneiss and limestone. 

, Stra tified 
sands and 
grave]$. 

On Fisher River, the deposit is of a more pronounced stratified 
type with fewer boulders j and farther south, near Gimli, cut-banks on 
the shore show a decidedly stratified clay. 

Stratified Sands and Gravels. 

On the south side of the eastern end of Long Point, a low exposure of 
coarse stratified sand is found. This is a deposit of later age than the 
clays forming the point, and undoubtedly overlies them. The group 
of islands lying to the eastward in the centre of the lake, George 
and Sandy islands, are composed of stratified gravels and sands form­
ing small plateaus. The middle one of the Sandy Islands is the largest, 
and shows the best section of the gravel terrace on its southern side. 
The highe8t point of this appears to be about fifty-five feet above the 
lake. 
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George Island is the next in size, and the section is there very similar Stratified 

to that of the first. In both, the highest part of the deposit is on the sands and 

h
. . gravels. 

south-west side, and the surface of the terrace slopes from t is pomt 
slightly toward the north-east. The sections exposed show clearly the 
stratified nature of the terrace, but those on the face of the higher 
accumulation are not so definite. It seems probable that the higher 
parts represent the remains of esker deposits flank ed by the reassorted 
material in the form of small plateaus. This is suggested in part, by 
the fact that these i lands are arranged in a broken line running from 
near Poplar Point on the east side out in a north-westerly direction 
toward the end of Long Point. 

The higher portions of the smaller islands are liberally sprinkled by 
large Archrean boulders, evidently carried there by floating ice during a 
higher stage of the lake, shortly aftAr this deposition of material, 
and while the plateaus were being formed. 

Stratified sands very similar in general slructure are found near Elk 
Island on the south shore. Boulders were there noted sliding down 
the face of the banks, as though falling from the surface. In this con­
nection it may be mentioned that Bird Hill, east of the Red River, 
north-east of St. Boniface, presents somewhat similar deposits. 

Lake beaches. 

The formation o~ a beach commences primarily by the accumulation Beaches. 

of the heavier debris left by the denudation of the shore. This may 
form a boulder-ridge, grading down to a gravel- or sand-bar, as the 
result of the denudation of boulder-clay, or bars of a more uniform 
composition if derived from exposed cliffs of stratified rocks. Later on, 
however, the transporting action of the waves, effects a change in their 
composition, boulder pavements being covered by gravel of a totally 
different origin, or by sand from an adjacent point. On Lake Winni-
peg the transported beaches particularly noticeable are those of lime-
stone gravel from the cliffs of Trenton limestone exposed on the lake. 

Boulder beach~s or pavllments.-These may be classed under two Boulder 

heads, corresponding with the origin of those found on the lake. On beaches from 

th t "d . th h 11 h "d d "b d b . boulder-clay e wes ern s1 e, m e s a ower parts, t e n ges escn e as emg · 
of the nature of drumlins in contour, are found to have remarkably 
rough bouldery shores, especially at the northerly and southerly extre-
mities, often forming long bars extending out in the lake. The 
boulders seem to be derived from the boulder-clay forming the points 
of the ridges. They are thus left in place while t he finer material is 

7 
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assorted and spread over the bottom of the lake. This action is parti­
cularly noticeable on the western shore. The boulders derived from 
boulder-clay forming the string of islands running south from the east 
side of Berens Island form pavements and bars that are good examples. 
Plunkett Island, on which the lighthouse is placed, is surrounded by 
so rough a wall of boulders that a landing place for small boat.s can 
hardly be found, except at an artificial slip in front of the keeper's 
house. 

Fromterraces. Another system of boulder ridges is found on the islands in the 
large open part of the lake-Sandy and George islands. These 
being formed of easily eroded material have had thcit· sands and 
gravels distributed around their margins, but falling from the surface 
in some places down t,he steep banks, are numerous large boulders 
which remain and form a wall. The south side of George and LitLle 
George islands are good examples. There the boulders are of nearly 
uniform size, though occasionally large. All are of Archrean gneiss, 
schist or granite. Sandy Islands also have the same boulder beach­
ridge derived from the erratics deposited on the surface of the gravel 
t errace. 

Gravel 
beaches. 

Limestone 
gravel. 

Gravel beaches.-These are either of similar origin to the boulder 
beaches or are' derived from denudation of cliffs of rock. Owing to 
their being composed of. smaller material, which is more easily trans­
ported, they are often found at a distance from the original deposit 
from which they are derived. Sand beaches also are sometimes found 
in the vicinity of exposures of sand or of the soft sandstones of the 
south-eastern portion of the lake. 

Limestone gravel beaches.-The denudation of the limestone cliffs 
affords abundant material at many points, and this is often found to be 
spread at quite a distance from the parent cliff. In the narrower 
portions of the lake from Dog Head south, the transportation has not 
proceeded far and the bars so formed are generally near the cliffs. 
These are sometimes useful, inasmuch as in a few cases they form 
small hooks, running out sufficiently far from points to form sheltered 
harbours for small craft, in places where there is a lack of such accom­
modation. At the north-western end of the Grindstone Point cliff, 
at Anderson harbour, a strong hook or continuation of the gravel-ridge 
of the shore projected into a small bay, forms a well sheltered nook. 
Another of the same nature is found on the point across the bay west 
of Bull Head at what is locally known as Boucher Point. 

On Black Bear Island, the cliff at the east side affords material that 
has been carried along the south shore almost to the mouth of the 



DOWLING J SUPERE'ICIAL DEPOSITS. 99 F 

steamboat harbour. Ou its westward course this bar has already 
inclosed a small bay near the east end, and from low exposures of 
limestone near the harboui·, about the centre of the south side, material 
is being carried into the mouth of the harbour, narrowing its entrance, 
and if the supply were adequate and the water not too deep, might close 
up the mouth. 

DLACK BEAH ISLAND. 

DEBRIS FHOM LUIES'rONE CLU'~' FORMING BAU ACllOSS A BAY. 

Transported bars are found on the south-east and north-west points Transported 

of Little Tamarack Island, forming small hooks. At Inmost Island bar8. 

the smaller material, gravel and sand, from the rock exposures on the 
north side, are distributed in a long bar, nearly connecting this island 
to the mainland to the south. 

Between Oat Head and McBeth Point, which seems to have been the 
end of an island, is now foun<l a high bar of limestone gravel derived 
from the adjacent cliffs. This is the heaviest accumulation of its char­
acter on the lake. The Little Black Island cliffs are supplying materittl 
to form bars, running eastward to connect with Berens Island, and on 
the east side of Berens Island there are also examples of tramported 
gravel bars,-one of them, ending in a small bay, forms a little harbour 
which was used in former times by the trading company's brigade of 
boats, as a rendezvous for those going west by the Little Saskatchewan 
River. 

Transported bars are also found tailing out from several of the 
islands at the mouth of Sturgeon Bay and on the St. Martin Islands. 
Example~ are also found on the west shore, north of the mouth of the 
Saskatchewan River, and in many cases, form small harbours. The 
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last examples to be cited are those on Selkirk Island and the small 
island off the south-east corner. The harbour at the north end is 
formed by a heavy gravel-bar running west from the north point, 
then turning to follow the shore southward for half a mile. This, 
t hus forms a long narrow bay, deep enough for lake steamers and 
well sheltered. Deep water is found up to the edge of the bar on the 
inside and the harbour has been used by the fishing companies. 
Another, made in the same way, is that on Pony Island, already 
described as forming a horse-shoe by two bars running from both 
sides of the island to the westward. 

Gravel and sand beaches.-The bay at the north-west corner of the 
lake called Limestone Bay, is protected by a long narrow spit of sand . 
This may be wholly transported from the eastward, as the result of 
storms from the south and east in the fall. The long nort.h shore 
reaching to the outlet of the lake having mostly a sand beach, would 
afford a large supply of material for the bar. South of Long Point the 
corner inclosed between it and the west shore, is being cut off by 
gravel- and sand-bars built from both shores, and numerous smaller 
examples of this, are found along the north side of the point, where 
many bays are already cut off. A heavy sand- and gravel-bar is 
found uniting two islands off Saskatchewan Point in the same manner 
as McBeth Point is now united to Oat Head, while near by in Lynx 
Bay a heavy sand-bar cuts off a portion of the end of the bay, 
which is now formed into a lake. 

Further examples are seen at Sandy Bar, north of the mouth of 
Berens River and in the long bar stretching westward from Berens 
Island toward Little Black Island, inclosing in an angle, a shallow 
bay used by fishing companies and known as Swampy Harbour. 

In the southern part of the lake, examples may be cited in t he bars 
stretching west from Big I sland, a nd a companion bar from the west 
shore near Icelandic River. Willow Point is also mostly built, up by 
transported material. The small bluffs on the east end are on slightly 
higher ground-possibly a former isla nd, which is now connected to the 
mainland by bars formed from material carried south from the vicinity 
of Gimli. Across the lake at Grand Marais and near Elk Island other 
similar examples are indicaterl on the accompanying map. The beaches 
along the south shore are partly transported and partly derived from 
the sifting of the delta material brought down by the Red River. The 
transporting agent is generally the waves, and as the direction of the 
storms affecting this part is mostly from the northward, the transport­
ation effected is from both the east and west shores, converging to the 
centre of the bay. 
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