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Preliminary Report

on the 

GEOLOGY OF THE EMO AREA, DISTRICT OF RAINY RIVER

by

G.L.Fletcher and T.N.Irvine

INTRODUCTION

During the 1953 field season, geological mapping, for final publication 
on a scale of l inch to l mile, was carried out in ten townships surrounding 
the town of Emo, Ontario. Field mapping was done on air photographs (in a 
scale of l inch to 1/4 mile. The accompanying preliminary map shows the 
general geology on a scale of l inch to 2 miles. Mapping was dono in response 
to interest created by the discovery of nickel near Emo in 1952.
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Location and Access

The area is 20 miles west of Fort Frances and extends 12 miles north 
from the Rainy River. The townships mapped were Tait, Mather, Kingsford, 
Shenston, Dobie, Carpenter, Roseberry, Barwick, Lash, and Aylsworth, as well 
as parts of townships bordering this area.

The main freight line of the Canadian National Railways crosses the 
southern part of the area. Provincial highways Nos. 70 and 71 give access to 
the area from the towns of Kenora, Rainy River, and Fort Frances. Mapping 
was greatly facilitated by numerous all-weather roads and logging trails 
throughout the area.

Topography

The relief is mostly low, overburden is heavy, and outcrops are 
scattered. About 60 percent of the area has been cleared and cultivated, and 
most of the heavy timber has been cut for pulpwood. Good drainage is provided 
by the Rainy River, and the drainage system is partially controlled by the 
geological structure.

GENERAL GEOLOGY

The consolidated rocks in the area are all Precambrian in age. On the 
preliminary map they are not classified into age groups. A tentative sub 
division of types is given in the accompanying table.



Table of Formations

CENOZOIC
Recent:

Pleistocene:

PRECAMBRIAN 
Diabase:

Acid Intrusives:

Basic Intrusives:

Sediments:

Greenstone:

Acid Volcanics:

Loam, swamp deposits, alluvial sediments. 

Glacial clay, sand, gravel, boulder till. 

Great Unconformity

Diabase and quartz diabase dikes.

Various masses of pink and grey, massive, 
porphyritic and gneissic granite; quartz 
monzonite and granodiorite; pegmatite 
and granite dikes (not all the same age).

Diorite, gabbro, norite; dioritic and 
gabbroic dikes.

Intrusive Contact

Sandy greywacke, biotite-quartz schist, 
arkose, conglomerate, magnetic iron 
formation.

Intermediate and basic lavas with small 
amounts of related tuff and agglomerate.

Rhyolite, rhyolitic quartz porphyry, 
agglomerate and tuff.

Acid Volcanics

Acid volcanics form two major belts, one in the southern part of Dobie 
township, the other in the northern parts of Tait and Mather townships. The 
southern belt is predominantly rhyolitic agglomerate, the northern belt is 
composed of rhyolite in the west grading into rhyolitic agglomerate in the east. 
The rhyolite in the northern belt is characterized by tiny quartz eyes, and it is 
cut by a number of quartz veins.

Greenstone

The rocks grouped under the general term greenstone consist pre 
dominantly of dark greyish-green, andesitic and basaltic lavas. They form two 
major belts, one in Shenston township extending into the southern part of Dobie 
township and the other in Tait township. The lavas are mainly fine-grained 
hornblende and chlorite schists, with some coarsely crystalline material. 
Pillow structures were observed in both belts, and a number of quartz veins 
were found cutting the north belt.

Sediments

The main body of sediments is a vertically dipping belt of banded, sandy 
greywacke about 15,000 feet thick, trending N.700E. across Tait and Mather 
townships. It is truncated by granite on the east, but sedimentary "islands" in 
the granite are probably remnants of an extension of this belt.

A second major body of sediments occurs in Carpenter and Dobie 
townships. This body outcrops along the axis of a domed anticline and can 
most conveniently be described in three parts.

A belt, representing the north flank of the anticline, underlies the 
northern part of Dobie township and the southeast corner of Mather township. It 
trends approximately N.70 OE., dips vertically, and is about 13,000 feet thick. 
It is composed of banded quartz-feldspar-biotite schist, an iron formation, and 
minor amounts of conglomerate. It is intruded on the north by granite and has 
a contact zone of "lit par lit" about 5,000 feet wide.



The south limb of the anticline does not outcrop extensively. However, 
aeromagnetic work and diamond-drilling have proven the existence of a narrow 
band of sedimentary iron formation corresponding to that in the north limb. The 
iron formation, extends from a point on the Rainy River l mile south of 
Emo for a distance of 5 miles at a bearing of N.15 OE. It then swings sharply 
eastward and continues for an unknown distance. Aeromagnetic maps of 
Minnesota* show the band extends 28 miles southwest at a bearing of N.70 OE.

Connecting the two flanks of the anticline and representing the west 
end of the dome is an arc of vertical, thinly banded, biotite-quartz schists. 
The eastern part of the dome is broken into several sedimentary "islands" by 
granitic intrusives.

A third body of sediments occurs in the southern part of Aylsworth 
township. It is vertically dipping, trending N.70 OE., and is composed of biotite- 
quartz schist and fine-grained silicic sediments. Tanton** has classed these 
sediments as Coutchiching.

Basic Intrusives

Two major basic intrusives are present, one in the southern part of 
Dobie township, the other in the southern part of Carpenter township and the 
.northern part of Lash township.

The intrusive in Dobie township is about 22,000 by 15,000 feet. It is 
U-shaped, opening to the northeast. Differentiation has resulted in three 
recognizable phases: norite, gabbro, and feldspathic gabbro with diabasic 
texture. The norite, with associated nickeliferous sulphides, occurs in two 
bulges on the south boundary of the intrusive.

The other intrusive is 30,000 by 12,000 feet, elongated in a north-south 
direction. It is composed of fine- to medium-grained gabbro throughout, and 
no sulphides have been found associated with it.

Dikes of hornblende diorite and gabbro are found in the sediments, and 
inclusions of similar material are found in the granites.

Acid Intrusives

Granite occurs in three general areas. A large mass, consisting of 
pink and grey, coarse-grained to porphyritic granite with minor amounts of 
granodiorite, underlies most of Lash and Aylsworth townships. A second mass 
in northern Carpenter and Kingsford townships consists of medium-grained, 
pink to grey gneissic granite. The third mass is a band of gneissic, medium- 
grained granite and quartz monzonite, approximately 7,000 feet wide, extending 
in a northeast direction across Shenston and Mather townships. Associated 
with all the intrusives are small dikes of pegmatite and granite.

Diabase

Diabase and quartz diabase dikes in the area range in width from a 
few inches to 200 feet. They commonly trend N.40 OW. and the larger ones 
have been traced for several miles.

Cenozoic Deposits

W.A.Johnston,*** of the Geological Survey of Canada, has mapped and 
adequately described the soils and other Cenozoic deposits in the area.

*H.A.Rogers Co., 817 Marquette Ave., Minneapolis 2, Minn., U.S.A. 
Total intensity aeromagnetic maps:
1) Parts of Rouseau and Lake of the Woods counties, Minnesota.
2) Parts of Lake of the Woods and Beltcami counties, Minnesota.
3) Northeastern Koochiching county, Minnesota.
4) Northwestern Koochiching county, Minnesota.

**T.L.Tanton, map No.266A (Kenora sheet), Geol. Surv. Can., 1933.

***W.A.Johnston, "Rainy River District, Ontario. Surficial Geology and 
Soils," Geol. Surv. Can., Memoir 82, 1915.



STRUCTURAL GEOLOGY

Structural interpretation is limited by the sparseness of outcrop and 
poor exposure. However, geophysical and drill hole data have been used 
extensively in plotting contacts and outlining structural trends. Tops of beds 
have been determined primarily from pillow structures in the greenstone, 
because evidence of tops in the sediments has been obscured by metamorphism. 
The general structural trend of the area is northeast with local irregularities 
resulting from igneous intrusions.

Folding

The major structure in the area consists of two large isoclinal folds, 
a syncline in the north, and a complementary, domed anticline in the south. 
The synclinal axis strikes N.70 O E. along the granite belt in Shenston and Mather 
townships. Because of overburden the anticlinal axis cannot be located 
accurately. It is evident in outcrops in northeast Carpenter township and 
appears to extend west and south in an arc to a point on the Rainy River, two 
miles west of Emo. The vertical arc of sediments at the boundary between 
Carpenter and Dobie townships indicates that the eastern part of the anticline 
is domed.

Faulting

The majority of the faults shown on the map have been inferred from 
displacement of diabase dikes and from lineations on the air photographs. The 
most pronounced lineation is a prominent north-facing scarp, striking N.70OW., 
near the northeast corner of Kingsford township. Another good lineation trends 
east-west across the central part of Kingsford township and then follows the 
north boundary of the granite belt across Mather township. A third fault is 
indicated by a lineation striking N.70OW. across the sediments in northeast 
Mather township. Definite displacement could not be established on any of 
these faults.

ECONOMIC GEOLOGY 

Gold

Gold prospecting has been carried out in the area since the early part 
of the century. Most of the area has been staked or optioned from time to time, 
and pits in the quartz veins in the northern volcanic belts are evidence of early 
exploratory work. Significant discoveries have not been recorded, and the 
veins examined were small and not promising.

Nickel-Copper

Interest in the area reached a peak in 1952. Nickeliferous sulphides 
were found in the basic intrusive in Dobie township. The sulphides consist of 
pyrrhotite, pyrite, pentlandite, and chalcopyrite. The best showings were found 
associated with the neritic phases in the two bulges along the boundary of the 
intrusive in Dobie township. Assays gave good values for nickel and copper, 
but detailed diamond-drilling revealed only shallow local deposits too small to 
warrant development. No control for the occurrence of the sulphides, other 
than their association with the norite, could be found, and geophysical prospect 
ing and drilling of the rest of the intrusive failed to find any other significant 
deposits.

Other Sulphide Deposits

In Kingsford township and near the west boundary of Tait township, 
there are a number of silicified sulphide zones in sediments Drilling of geo 
physical anomalies has revealed several other sulphide deposits in the town 
ship of Dobie, Shenston, and Aylsworth. None of these deposits, consisting 
primarily of pyrrhotite and pyrite, are of economic interest at present.

Iron Formation

The most significant mineral discovery in the area is the iron formation 
extending north and east from the town of Emo. It does not outcrop in the area 
mapped, but it has been partially traced by air and ground magnetometer work. 
Diamond-drilling has shown it to consist of a band of magnetite, about 40 feet 
wide, interbedded with vertically dipping sediments. Despite its length and



reportedly good grade, the band is too narrow and under too great a thickness 
of overburden to be of economic value at present. However, it will undoubtedly 
be important in the future.

The iron formation in northern Dobie township is of a much lower grade, 
consisting of magnetite and hematite interbedded with banded sedimentary 
schists.

Gravel and Peat

Gravel deposits are numerous in the area. Pits have been opened in 
most of these. The gravel is used mainly in road construction.

Some peat has been removed from a large muskeg in the central part of 
Carpenter township, but no operations are going on at present. The peat is 
reported to have been used mainly for insulation purposes.

January, 1954.
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