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by 

H. S. Armstrong

INTRODUCTION

During the 1946 field season geological mapping of Echo Township, Dis 
trict of Kenora, on a scale of 1,000 feet to the inch, was carried on by the 
writer and his senior assistant, J, K, Webb. The shortness of the field season 
did not permit completion of the area until the summer of 1947, a series of 
traverses in lots 9 to 12, concession VI, were run by Mr. Webb, who was then 
serving as senior assistant to W. D, Harding, who was mapping the area im 
mediately to the west. The information acquired is shown on the preliminary 
generalized outcrop map accompanying this report, on the scale of one-half 
mile to the inch. Mr. Webb is responsible for nearly all of Concessions V and 
VI.

ACCESS

Provincial Highway No. 72, which extends from Sioux Lookout to Dinor- 
wic, cuts the southeast quarter of the township. Mile posts 23 and 25, denoting 
distance from Sioux Lookout, are just inside the east and south boundaries, 
respectively. A branch road leads in to the Lunward property, and a short 
trail provides a route from Highway 72 to Franciscan lake. The highway pas 
ses over the creek draining Tablerock lake in McAree township, south of Echo. 
A canoe route with one short portage is, therefore, available for access to 
Crossecho lake, from which one may proceed to all the other lakes in the town 
ship. An alternative canoe route is by way of Little Vermilion lake up Mask- 
inonge creek to Maskinonge lake,

Rock outcrops were located by pace-and-compass traverses spaced at 
500 or 600 - foot intervals. The traverses are tied either to concession lines, 
which were cleared and chained, or to topographical features such as lakes 
and major creeks. The property of Lunward Gold Mines, Limited, had been 
gridded by picket lines at 200-foot intervals. The geology of that portion was 
mapped by the writer on a scale of 500 feet to the inch in an attempt to obtain 
more detailed information.

GENERAL GEOLOGY

The consolidated rocks of the area are all of Precambrian age. The 
Keewatin and Timiskaming are not applied to the volcanic and sedimentary 
formations on the preliminary map. Previous work in adjacent areas by 
Hurst,! Pettijohn,2 and Satterly,3 requires that great care be taken in the in 
terpretation of the early Precambrian stratigraphy of this township. A tenta 
tive arrangement of the formations mapped is given in the following table:-

1. M. E. Hurst, "Geology of the Sioux Lookout Area," Ont. Dept. Mines,
Vol. XLI, 1932, pt. 6.

2. F. J. Pettijohn, "Stratigraphy and Structure of Vermilion Township,
District of Kenora, Ontario," Bull. Geol. Soc. Vol. 46, 
1935, pp. 1891-1908,

3. J. Satterly, "Geology of the Dryden-Wabigoon Area," Ont. Dept. Mines, 
VoL L, 1941, pt. 2.



Tablejpf FormatiQns 

CENOZOIC

Recent and Pleistocene;

Boulder clay, sand, gravel, boulders,

Great unconformity

PRECAMBRIAN 

Intrusive s:

Quartz feldspar porphyry (dikes),

"Granite" and granodiorite (more than one age).

Quartz porphyry (more than one age),

Intrusive contact s 

Sediments:

Quartz biotite schist and paragneiss, greywacke, some conglomerate; 
hornblende schist and paragneiss.

Iron formation. 

Volcanics:

Acid tuff and agglomerate.

Intermediate to basic lava and pyroclastics; spherulitic lava.

The intermediate to basic volcanics comprise a band approximately 9,000 
feet in width in the southern part of the township. Good exposures in lots 6 to 
8, concessions I and H, show a south-facing succession of pyroclastics and 
flows, followed by pillow lavas, with which are interbedded spherulitic flows. 
The latter may form marker horizons in at least two places. The southern 
part of the band is characterized by an increasing number of intercalated beds 
of acid pyroclastics.

Acid tuffs and agglomerates form a band about 2,000 feet in width separ 
ating the more basic volcanics from the metamorphosed sediments of the ex 
treme southeast corner of the township. Agglomerates comprise the greater 
volume of the rock in this band; they are particularly well displayed in the 
high ridge south of Notmuch lake. The acid pyroclastics interfinger with and 
are gradational into the metamorphosed sediments to the south, named by 
Hurst the "Minnitaki belt",l

Iron formation was mapped in lots l to 4, concession I, and adjacent to 
the east boundary of the township in concession II, The rock consists, for the 
most part, of sugary quartz interbanded with chloritic layers. Pyrite is dis 
seminated throughout and is locally concentrated, as in lot 3, concession I, 
where the formation is crossed by the creek draining Franciscan lake, The 
bands are variable in width; that on the east boundary is 200 feet, whereas 
the very rusty band in lot l, concession I, is only about 15 feet.

Sedimentary rocks which are metamorphosed, for the most part, to 
quartz-biotite schist and paragneiss, occur in the norther part of the town 
ship as well as in the southeast corner. The norther belt is part of that 
named by Hurst the "Abram-Vermilion belt". 2 It is less metamorphosed 
than the sediments to the south, and in places it is clear that the rock is a 
characteristic bedded greywacke, A band of granite-pebble conglomerate, too 
narrow to be represented on the accompanying map, was recognized in lots 7 
and 8, concession VI.

l, M. E. Hurst, op, cit., p, 14, 2. M, E. Hurst, p, 13,
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Adjacent to the Lateral lake stock the rock is a hornblende-feldspar 
gneiss, of which the origin is not clear. It is apparently much more basic 
than the greywacke and may actually represent the outcrop of lava underlying 
the sediments in an anticlinal fold. It is provisionally mapped as sediment,

Intrusive rocks of two main types occur in the area. What may be the 
oldest of these outcrops occurs chiefly in lots 4 and 5, concessions I and II, 
where an elliptical mass of quartz porphyry about 6,000 by 2,600 feet is intru 
sive into the basic volcanics. The rock comprising this mass is strikingly 
similar in appearance and lithology to the more tuffaceous phases of the acid 
pyroclastics. The writer interprets this structure as the feeder through which, 
the acid pyroclastic material was conducted to the surface during the period 
of extrusive activity. A much smaller, possibly satellitic body of similar rock 
occurs in the west-central part of lot 5, concession II.

The basic lavas in the northern part of lot 6, concession I, and in the 
eastern part of lot 6, concession II, are cut by much shattered and albitized 
granodiorite, which occurs as sill-dike bodies as much as 200 feet in width, 
This rock is not found in contact with the quartz porphyry described above, 
but it is cut by narrow dikes of a fresher quartz porphyry. The age is not es 
tablished precisely, but may be considered to be fairly early "Algoman." 
Where mineralized, this rock constitutes zones Nos. l, 2, and 5 on the Lun- 
ward property.

The most conspicuous intrusive bodies are the stocks of Lateral lake and 
Crossecho lake; the latter is part of that mapped by Satterly in the northeast 
corner of Laval townshipl. The rock in both stocks is pink to flesh-coloured 
biotite granodiorite, that of the Lateral lake stock being rather more gneissic 
than that of the Crossecho lake mass. The small body in the northeast corner 
of lot 7, concession I, and that in the southwest corner of lot 5, concession II, 
are similar in appearance and lithology to the rock of the Crossecho lake 
stock, of which they are considered to be satellites.

The map shows a number of dikes, spreading roughly fanwise from the 
Crossecho lake stock. These dikes and sills range in width from a few inches 
to 30 feet. Many of them are cut by transverse quartz veins and stringers, 
They are the youngest rocks seen in the area. It is noteworthy that they are 
especially abundant in the southern part of the township; very few were ob 
served in the sediments of the north half.

STRUCTURAL GEOLOGY

Flow structures in the lavas, especially shape and packing of pillows, 
provided the basis for numerous top determinations. The sediments were less 
useful; those of the southeast corner of the township yielded no information 
concerning tops. Even in the northern part, where metamorphic effects are 
less intense, only a few determinations, based on grain gradation and on cross- 
bedding, could be made.

The major structure appears to form the north limb of a syncline, but 
this is complicated by minor folds, together with strike-faults and cross- 
faults.

FOLDING

The volcanics have been highly folded. Top determinations indicate that 
they face southward everywhere in the township. The general trend is N.70OE., 
but there is a marked deviation to N,20OE. adjacent to the granodiorite contact 
south of Crossecho lake. There is no indication in Echo township of the con 
tinuation of the anticlinal axis mapped by Satterly in Laval township2. Thedis-

1. J. Satterly, op. cit, map No. 5De. 2. J. Satterly, Fig. 2, facing p, 26.
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tribution of iron formation in concession I is strongly suggestive of minor 
flexures,

A striking feature of the rock in the northern half of the township is the 
manner in which the sediments are "wrapped around" the eastern extremity 
of the Lateral lake stock, This is clearly indicated by the outcrops* and by 
strikes and dips, but the lack of top determinations in the area northeast of 
Lateral lake makes it impossible to say whether or not there is a large scale 
anticlinal fold. The strikes and dips recorded in lot 3, concession VI indicate 
the possible presence of a minor anticlinal axis 1,800 feet south of the north 
boundary of the township. The north sediments trend roughly parallel to the 
volcanics, but at no place do the two rock types outcrop sufficiently close to 
gether to disclose their mutual relationship with any degree of certainty,

FAULTING

The critical area, as far as the stratigraphical relationships of the vol 
canics and north sediments are concerned, is covered by a thick deposit of 
sand and boulder clay. The careful work of Pettijohn in Vermilion township! 
indicates the presence of a strike-fault separating his Abram series of sedi 
ments from the pre-Abram volcanics to the south. The course of this fault if 
projected would bring it diagonally across Echo township from the south shore 
of Maskinonge lake at about the line between lots 2 and 3, to a point just south 
east of Kathlyn lake. Some of the structural anomalies of Crossecho lake may 
be explained by its continuation through that lake. In the opinion of the writer 
a branch fault continues toward the west boundary of the township, cutting it 
about 800 feet north of concession L This latter would, if projected, intersect 
the north boundary of Laval township about midway between mileposts 2 and 3, 
where Satterly places his sediments-volcanics contact.

Strike-faulting on a minor scale is suggested in several places by sharp 
scarps, or by the apparent cutting-off of dikes.

The evidence for cross, or transverse faulting is less conclusive. Such a 
fault, passing northward through the bay in the southeast shore of Franciscan 
lake and along the east side of the outcrop mass in lot l, concession HI, may 
account for the distribution of acid pyroclastics and sediments on the south 
shore of the lake. Elsewhere, however, the lack of reliable key horizons, to 
gether with the cover of glacial drift and thick bush, makes almost impossible 
the positive recognition of faults,

ECONOMIC GEOLOGY 

Gold

Evidence of early interest in gold showings in Echo township is to be found 
in Parks' map, 2 based on field work done in 1897, The map shows a block of 
ten claims west of Muskeg (now Hooch) lake, as well as five claims around 
the west end of Whiting (now Franciscan) lake, The text of the report records 
only traces of gold in the numerous quartz veins on the west shore of Francis 
can lake. No mention is made of mineralization in the ten claims west of Hooch 
lake.

For more than forty years following the publication of Parks' report 
there was little or no activity in the area. Then, in early June, 1941, Arthur 
Ward and the late Roy Lundmark discovered gold values in a quartz vein on the

1. F, J. Pettijohn, op, cit,, p, 1905.
2. W, A, Parks, "Geology of Base and Meridian Lines in Rainy River Dis 

trict," Ont, Bur. Mines, Vol. VII, 1898, pt. 2, pp. 161-183,
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line between lots 5 and 6, concession H, Further exploration lead to the dis 
covery of the granodiorite bodies of Nos, land 2 zones. Development was car 
ried out through the winter, but work ceased in March, 1942, and was not re 
sumed until July, 1945, when a vigorous campaign of trenching and diamond- 
drilling was inaugurated, A group of 45 claims in lots 2 to l, concessions I 
and II has been secured by Lunward Gold Mines, Limited, By the end of 1947 
more than 130 holes had been drilled and four well-defined zones established, 
of which No, l zone is considered to be the most important,

The activity of the Lunward property prompted widespread staking during 
the summer and winter of 1945-46, Some of the companies formed, including 
East Lun Gold Mines, Limited, and Windward Gold Mines, Limited, have car 
ried on development work such as geological and geophysical mapping and 
limited diamond-drilling.

Most of the gold occurrences are quartz veins or mineralized rock ad 
jacent to veins. Gold is visible only rarely, but values are closely associated 
with coarse pyrite mineralization as well as with finer sulphides. Galena, 
chalcopyrite, and pyrrhotite were observed in addition to pyrite and in many 
places constitute the mineralization in the wall rock adjacent to quartz veins.

In many places the quartz veins are so closely spaced as to constitute 
stockworks, If such bodies are to be mined, large tonnage operations will be 
required, because the average grade is generally low. Many of the quartz 
feldspar porphyry dikes and sills are cut by numerous transverse quartz veins; 
one of these was found to contain specks of visible gold, Such bodies, of which 
the Lunward No. 4 zone is an example, should be carefully examined as poten 
tially ore-bearing.

MOLYBDENITE

In August, 1946, the writer's assistants, J, K, Webb and H, E, Neal, dis 
covered molybdenite in the granodiorite between Lateral and Moly lakes and 
east of Lateral Lake. The mineral occurs as flakes in the granodiorite, in ap 
lite dikes cutting the granodiorite, and in quartz veins in the granodiorite, The 
most promising occurrence occurs as coarse flakes disseminated through the 
granodiorite.

The showings have been staked, but the writer is not aware that there has 
been any recent activity.

PYRITE

Several small pits have been sunk on pyrite showings on the- south shore 
of Maskinonge lake in lot l, concession IV, and in the side of a low outcrop of 
iron formation where it is crossed by the creek out of Franciscan lake, Some 
work has also been done on the pyritic sediments of the north shore of Maski 
nonge lake in lot 2, concession V, In none of these is the pyrite now of econo 
mic interest,

FUTURE

Gold is the mineral of greatest economic importance in this area. It is 
not expected that very high grade deposits will be found. Exploration and de 
velopment should proceed with a view to blocking out large tonnages of low to 
medium grade.

December 1948



^LIBRARY
fNTARIO DEPARTMENT OF MlNtfe

\\\\\\\\\\N\\\Sis^^ 'O. M

Lateral Lake



LEGEND
PRECAMBRIAN 

INTDUSIVES

Quartz-feldspar porphyry (dikes).

Quartz-biotite schist and paregneiss,

7 7 intermediate to basic lava and

SYMBOLS

TrTTTT1 Geological boundary: defined, assumed. 

Strike and dip of vertical bedding. 

Strike and dip of bedding. 

Strike and dip of vertical schistosity.

io0 \Strike and dip of schistosity.

l Direction of tops in sediments 
(grain gradation).

*?

Direction of tops m sediments 
(cross bedding).

Direction of tops in laves (pi/low shape).

—-y" Direction of tops in lavas f f low contact:).

in/inn fWAA Fault, assumed.

j l Property boundary.

f — — l Motor road, old wagon road, 
r~,. ... ̂ .J trail, portage.

l ~| Mineral occurrences:
[ __ J Molybdenite ( MoJ, Pyrite ( Py).

l ^C/^. Outcrops. 
\ .. ....J

Magnetic declination 3"E. 
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