CANADA

DEPARTMENT OF MINES AND RESOURCES

HON.T.A.CRERAR, MINISTER; CHARLES CAMSELL,DEPUTY MINISTER
MINES AND GEOLOGY BRANCH

JOHN McLEISH, DIRECTOR

BUREAU OF GEOLOGY AND TOPOGRAPHY

F.C.C.LYNCH, CHIEF

ISSUED 1939

GEOLOGICAL SURVEY
— R e e

LEGEND

serperdine

KEEWATIN

4 sedz'n.wnts ine

ARCHEAN
(EARLY PRECAMBRIAN)

COUCHICHING

Sediments;3a, Seine series, sediments;3b, Steeprock
series, sedimerts and volcaric rocks;3c,Windig

(KEWEENAWAN
P
\e
03
fo) E ANIMIKIE
xo
w E 7 ROVE FORMATION: shaly sediments
F«
Oy
@~
as GUNFLINT FORMATION: iron formation and
S 6 shaly sediments

KAKABEKA FORMATION. conglomerate

Grandte, syenite, diorite, ete.,and gneissic phases;
5 possibly not all of one age, some bodies may be
older than the Seine and analo

gous series

Hornblende gabbro,diorite and related rocks ;
probably of more tharn orne age;4a,peridotite,

‘gokart

series, sediments and voleanic rocks;3d,Abram Lake
series,sediments

Schistose voloan?c rocks with nunor amounts of’

ron formation ;in places

considerable amounts of possibly younger sediments

or voleanic rocks may be presert

Iron formation, differentiated in places

-~ 7 T==——-| Geological boundazry

Mirdng Divisiorn boundary

® Miring Recording Office

L e Road itrail or portage

PRINCIPAL
MINERAL OCCURRENCES

xAg

XAu

X Be

xCr

x Co

xCu

X Fe

X Mo

X Ni

X Pb

%S

xS/

XT

xV

Silver

Gold

Chromite

Cobalt

Copper

Tron

Molybdenum
/Ino]%/)bde?z'itc/

Nickel

Lead

Sulr]lur
(pyrite)

Silica

Talc or Soapstone

Vanadium

Geology compiled by T.LTenton,firom surveys by the
Geological Survey and the Ontario Department of Mines.

U

=

b SHAVER

£

o

PP

Bamajily ,

deegtire

Lake/’ X7

afee

/17\\ —
T
i
A

e

S, e §

fs

%

> 4

RM
B =

snaburgh
LR.

_______

=

il

Interprovincial

50°00]

TRANS-CANAD 4
HIGHWAY

30/

il

o) é( 2
s -~ i If

e

DS

= /210" &

= |
Wabigoon
‘ Tike

Buutlep !
iy

Allapwater,
Kl,wleoganw/ ”
1349

Feve

f 2N

AS

ﬁ‘i\s{?‘\

N
S

Basle Tine
D 5

7 %

o

(Second Edition)

KENORA SHEET

ONTARIO

1 5
Scale, 508880 or | Inch to 8 Miles
Miles

o] 8 16 24 32

Kilometres
o 10 20 30 40 50

R — L ——

EE
-y
; ok N aa‘go;
g: MR TS Sa%(zgk;
Sl @’9 ) g@ & Bg
:: : ey
él aws o Sy
4900}
S’\::
7t
North l::
IBranch |
RIC :u’
Dearlocl l"‘
Ve {‘
N |
dowan.
o - l g ‘
>. e | Bay 2 4 Y f | e e T <~ Lake o~ =
ODD, LS & é / Z 7.5 i : ;s
2 ‘ ;, Tty : / Cal ; 1 o (2 Dl
30 r 25 /,’ s [ 1"4 2, 7. ; J
e E ? /', Je'ma A, Lo
(=S ¢ =7 ine \'\ ] 00& 7 n. G :
.'\ i 8 > / Dﬁ <E . ; K . . :
> @Qbos X "g/vs o gl [ 6 f&y '
Qcﬁm BB 2 |
Northerr Lic
alee,
¥//44/°’ 2 i
370@ ¥ ;
5 e (Vo O
=
4 a
=
n A Z
/i 4
L - A : :
U o, :
N I T E D S 4 ariEl iz ™, - z
o hniL..  Joumnz, Toeb %
G
4800 |
| ’ 90’00’
9500 30 94°00’ I I | |
00 30’ 93n00, v . |
=
.I?epl'oduoed/?{y the Drafting and Repro o Dt
MAP 266 A

PHYSICAL FEATURES

This area is from 1000 to 1900 feet above sea-level and averages about 1400
feet. The greater part, underlain by early Precambrian formations, is character-
ized by a monotonous succession of rocky, hummocky hills and ridges, rarely
over 300 feet high, and a scanty soil-sheet consisting mainly of glacial drift,
mostly collected in the low ground. In the northern and southwestern parts ex-
tensive and comparatively thick deposits of sand and clay cover all but the higher
parts of the rock floor; in the southeast part, underlain by late Precambrian
rocks, there are high tablelands, with rocky cliffs up to 400 feet high along their
northwesterly sides, that slope gently toward the southeast; and smaller rocky
mesas detached by erosion from the main tablelands. Sand and gravel plains
occur in the lowlands of this part.

In the greater part of the area the scarcity of drift and unevenness of the rock
floor has produced a myriad of ponds and lakes of the most diverse size and
shape. These spill from one to another by short streams in which rapids and
falls up to 50 feet in height are common. These conditions and the fairly steady
annual flow are well suited for power development. Where the drift mantle is
thicker there are extensive muskegs, fewer lakes, and streams of more constant
widths and courses, and with few rock outcrops except at falls and rapids.

Canoe travel, which governs the prospecting season, usually lasts from early
in May until mid-October. Game and fish are fairly plentiful. Except in fire-swept
parts there is plenty of timber for camping, prospecting and mining purposes.

GENERAL GEOLOGY

The solid rocks comprise two major groups separated by a profound uncon-
formity. The ARCHEAN (Early Precambrian) consists of metamorphosed and
folded strata, and batholithic intrusions of granite and related rocks. The PRO-
TEROZOIC (Late Precambrian) consists of slightly altered and nearly flat-lying
sediments, basic lavas and diabase intrusives.

The COUCHICHING (1) in Rainy Lake basin consists of steeply folded, banded
mica schists, locally garnetiferous; paragneisses; and at places less highly
metamorphosed sediments recognizable as slate, greywacke and impure quart-
zite. This essentially sedimentary group is overlain by Keewatin volcanics without
pronounced unconformity; it is overlain unconformably by the Seine series; and
it is intruded by all granites and related igneous rocks that have been found in
contact with it. Areas other than those in Rainy Lake basin that are shown as
Couchiching are underlain by highly metamorphosed sedimentary rocks that
seem to be older than Keewatin volcanic rocks.

The KEEWATIN (2) is an assemblage of lava flows, chiefly of andesitic com- -
position, and pyroclastic rocks, with some sediments, including banded iron
formation. These rocks are highly altered; large parts are schistose and, judging
from the attitudes of the stratified members, the group has been highly folded.
This dominantly volcanic assemblage is unconformably overlain by the Seine
series and it has been invaded by batholithic intrusives.

The SEINE SERIES (3a) consists of a basal conglomerate, quartzites, grits,
greywackes, slates and phyllites. These rocks are highly metamorphosed and
folded. They have been found unconformably overlying the Keewatin and Cou-
chiching. The STEEPROCK SERIES (3b) near Steeprock Lake consists of a basal
conglomerate and other sediments like those in the Seine series and also lime-
stone, iron formation and lavas and pyroclastics. These rocks have been meta-
morphosed and folded, and they unconformably overlie the Keewatin and Cou-
chiching. Other named assemblages (3¢ and 3d) shown by the same colour
symbol on this map resemble the Seine or Steeprock series. Some of the unnamed
assemblages (3) though resembling the Seine and Steeprock series, are not
known to be younger than all the volcanic rocks. The Seine and some of the
other named and unnamed series of sedimentary or sedimentary and volcanic
rocks have as basal members, conglomerates holding pebbles of granite. These
pebbles were derived from granite bodies older than the sedimentary series and,
possibly, younger than the Keewatin volcanic assemblage but nowhere have the
parent granite bodies been definitely recognized.

The GRANITES and closely related rocks (5) wherever they have been observed
in contact with the Couchiching, the Keewatin, or the still younger sedimentary
series such as the Seine series, definitely cut these rocks. Presumably by far
the greater part of the batholithic rocks are younger than any Archean sedimen-
tary or volcanic series and, therefore, are to be classed as being Algoman.
Whether any older granites are present is not known. In various places the pres-
ence of more basic granitic rocks such as HORNBLENDE GABBRO AND DIO-
RITE (4) has been indicated. Bodies of such rocks are numerous and for the
most part occur within areas of sedimentary and volcanic rocks and close to the
rocks Thvarisus places are khown 1o me'drqertnaitaieibalittes. Thaanemnstaheels
they may be earlier phases of the granitic intrusives, in other places they grade
into volcanic rocks as though in part or wholly derived from them.

The ANIMIKIE SERIES (6 and 7) in the southeastern part of the map-area con-
sists in ascending conformable order of the Kakabeka formation, up to 4 feet
thick; the Gunflint formation more than 515 feet thick; and the Rove formation,
more than 1300 feet thick. The Kakabeka is a conglomerate with locally inter-
stratified layers of sandstone. The Gunflint is characterized by beds of iron
formation with, at some horizons, intercalated beds of fragmental rocks resem-
bling shales, and, locally, volcanic rocks. The Rove formation consists of shaly
sediments. This series lies on a peneplanated erosion surface of Archean rocks;
it dips gently toward the southeast and is dislocated along numerous nearly
vertical faults. The rocks have not been metamorphosed except within a few
feet of some diabase intrusives.

KEWEEAWAN (8) diabase sills up to 250 feet thick intrude the Animikie. The
diabase is fresh and more resistant to weathering than the sediments, con-
sequently the sills form prominent caps on the eroded highlands of the area.
They are about parallel to the bedding of the Animikie and have been faulted
in the same way. Some of the faults are occupied by dykes of diabase, and others
have been cemented by veins. The diabase intrusives are the youngest solid
rock in the map-area. Similar intrusives, generally classified as Keweenawan,
are widespread in the Canadian Shield, commonly as dykes and sills.

ECONOMIC GEOLOGY

The mineral occurrences shown by symbols provide clues for appraising the
mineral potentialities of the formations in which they lie. The Couchiching strata
are not known to contain valuable mineral deposits. Near batholithic intrusives
they are apt to contain pegmatite dykes and quartz veins but no valuable mineral
has been found in them except some molybdenite in one quartz vein at Bear Pass.

The Keewatin is the chief repository of the known mineral deposits. Those of
iron, talc and soapstone have been derived from rocks originally forming part
of this group; those of lead, copper, nickel, cobalt, vanadium and gold resulted
from mineralizing processes that found in the volcanic complex conditions
specially favourable for deposition.

Some of the Archean sedimentary series include an iron formation that may
yet be found to contain iron ore. As a repository for mineral deposits introduced
by igneous agencies the Archean sedimentary series have potential economic
interest equivalent to the Keewatin. Sulphide deposits and gold-bearing veins
have been found in these strata.

The Archean batholithic intrusives carry pegmatitic deposits in which beryl
and molybdenite have been found, but otherwise are characteristically barren.
A variety of small intrusions, notably of porphyry, granodiorite and diorite, that
occur marginal to the major batholiths contain veins and sulphide replacement
bodies. These deposits usually occur at the borders of the intrusive and in the
fractures and metamorphosed intruded rock adjacent. One or several of the
following metals are known to occur thus in veins and replacement bodies: gold,
copper, lead, cobalt, nickel and vanadium.

Animikie strata include a thickness of 500 feet or more of iron formation in the
Gunflint formation. The latter is equivalent to the Biwabik formation in Minnesota
that contains important bodies of iron ore. Veins mineralized with silver, lead
and zinc occur in Animikie strata, and valuable concentrations of silver minerals
have been found locally in veins near diabase intrusives.

Keweenawan intrusives are at some places cut by veins that contain local
rich concentrations of silver.

The Gold deposits occur characteristically in quartz veins that cement frac-
tures in a composite assemblage of porphyry intrusives and the adjacent Archean
strata, which are altered to chlorite schist, sericite schist, ferruginous carbonate
and highly siliceous replacement bodies, amphibolite, etc. The gold-bearing
quartz veins were presumably deposited from hot solutions that were given off
by the porphyry magma that is probably an offshoot from the great magma of
the batholiths. The first solutions given off pervaded and altered the overlying
rocks; those of a later stage, richer in gold and some other metallic constituents,
may have collected under the frozen roof of the magma chamber and escaped
into fractures in the overlying rock. Where granitic rocks are extensively exposed
erosion must have removed much of the roof material and any veins that may
have existed in it; small masses of granite and porphyry on the other hand indi-
cate that erosion has left some of the cover over a batholith and that any mineral-
ized veins will remain. Consequently the favourable areas for prospecting are
around small intrusions of porphyry or granite, and less so near main batho-
lithic masses.

Deposits of lead, copper, nickel and cobalt occur in veins and replacement
bodies in Archean strata near the margins of porphyry or granitic intrusives. The
largest of the known nickel occurrences, near the west end of Lower Sheban-
dowan lake, are in sulphide replacement bodies that contain also copper, cobalt
and platinum group metals.

Concentration of iron minerals, of which the most abundant is magnetite, occur
in iron formations in the Keewatin, some of the younger Archean sedimentary
series, and in the Gunflint formation of the Animikie series.

Vanadium has been found in the titaniferous magnetite deposits along the
northwest side of Bad Vermilion lake, near Mine Centre, in metamorphic rocks
resultant from the interaction of batholithic intrusives and Keewatin iron forma-
tion.

Soapstone in large and small masses has resulted from alteration of early
Precambrian basic lavas near porphyry or granitic intrusives. Seams of talc
occur in the soapstone deposits.

Pyrite occurs as replacement bodies in Keewatin banded iron formation and
in masses of ferruginous carbonate that have replaced early Precambrian strata.
The deposits are believed to originate from neighbouring intrusive rocks.

Silver-bearing veins occur characteristically near Keweenawan intrusives,
from which they originated. They occupy nearly vertical faults and cut formations
of all ages involved in the faulting. The common vein minerals are calcite, barite,
fluorite, white and amethystine quartz, together with galena, zinc blende, chal-
copyrite and pyrite in varying proportions; pockets of native silver and argentite
occur in cleavage cracks and small cavities among all of the other vein minerals.
Such pockets, found just east of this map-area have yielded several thousand
ounces of silver to the ton. They are regarded as secondary concentrations.
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