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FOREWORD

CHINIGUCHI LAKE AREA

The Huronian rocks of Ontario have attracted considerable attention in the
past due to their association with significant deposits of uranium and silver.
Detailed geological surveys of Huronian rocks have as a result been directed at
potential uranium areas north of Lake Huron and silver areas around Cobalt.
Large areas, however, have never been mapped. One of these is located in the
Cobalt Embayment north of Lake Wanapitei where Chiniguchi Lake is situ-
ated.

Huronian rocks of the Cobalt Embayment may have the potential to host
Rand-type gold deposits, breccia-hosted gold deposits, and syngenetic base-
metal deposits. Due to the importance of stratigraphy in exploration drilling,
the existing large gaps in survey data should be filled. This report should be of
help in this regard.

V.G. Milne

Director
Ontario Geological Survey
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ABSTRACT

The centre of the Chiniguchi Lake Area (Figure 1) is located approximately
50 km northeast of Sudbury. It comprises DeMorest, McConnell, and Telfer
Townships. Precambrian rocks underlie the map area. These are overlain by
Pleistocene and Recent unconsoclidated sediments.

Middle Precambrian supracrustal sedimentary rocks of the Huronian Su-
pergroup underlie most of the area and can be subdivided into 6 formations.
These are the Mississagi, Bruce, Espanola, Serpent, Gowganda, and Lorrain
Formations. The Huronian formations consist mainly of the clastic sediments;
arkose, subarkose, wacke, and conglomerate. Chemical sediments such as
limestone occur in the Espanola Formation.

The Hurcnian sedimentary rocks are intruded by Nipissing gabbro. The
youngest rock in the area is olivine diabase.

Continental glaciation during the Pleistocene resulted in erosion and depo-
sition of unconsolidated sediments,

Two zones of structural deformation can be recognized in the area. The first
is located in the northeastern part of DeMorest Township. It is characterized by
folding and faulting that is stronger than that in the second structural zone.
The second zone comprises nearly all the map area, and is characterized by
wide open folds and faulting along approximately northerly striking faults.
Breccias similar to the Sudbury breccia occur in many places in the map area.

No mineralized showings of economic significance are known to exist in
that area. The area, however, is not unfavourable to mineral exploration; gold
and uranium mineralization was recently discovered by deep exploratory drill-
ing near the Archean-Proterozoic unconformity.

Geology of the Chiniguchi Lake Area, District of Sudbury, by Burkhard O, Dressler,
Ontario Geological Survey Report 242, 19p, Accompanied by Map 2468, scale 1:31 680.
Published 1986, ISBN 0-7729-0146-5.



CONVERSION FACTORS FOR
MEASUREMENTS IN ONTARIO GEOLOGICAL SURVEY
PUBLICATIONS

If the reader wishes to convert imperial units to SI (metric) units or SI units to imperial units the
following multipliers should be used:

CONVERSION FROM SI TO IMPERIAL CONVERSION FROM IMPERIALTO 81

SIUnit Multiplied by Gives Imperial Unit Multiplied by Gives
LENGTH
1 mm 0.03937 inches 1inch 25.4 mm
lem 0.39370 inches 1 inch 2.54 cm
1m 3.280 84 feet 1 foot 0.304 8 m
1m 0.0497097 chains 1 chain 20.1168 m
1km 0.621371 miles {statute) 1 mile (statute) 1.609 344 km
AREA
1cm? 0.1550 square inches 1 square inch 6.4516 cm?
1 m? 10.763 9 square feet 1 square foot 0.092 903 04 m?
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1m?* 1.3080 cubic yards 1 cubic yard 0.764 555 m?
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1L 1.759 755 pints 1 pint 0.568 261 L
1L 0.879 877 gquarts 1 quart 1.136 522 L
1L 0.219 969 gallons 1 gallon 4.546 090 L
MASS
1lg 0.03527396 ounces (avdp) 1 ounce {avdp} 28.349 523 g
lg 0.032 15075 ounces (troy) 1 ounce (troy) 31.103476 8 g
lkg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg
1kg 0.0011023 tons (short) 1 ton {short) 907.184 74 kg
1t 1.102 311 tons (short) 1 ton {short) 0.907 184 74 t
lkg 0.000984 21 tons (long) 1 ton (long) 1016.046 908 8 kg
1t 0.984 206 5 tons (long) 1 ton {long) 1.016 0469088 t
CONCENTRATION
1git 0.0291666 ounce (troy)/ 1 ounce {troy)/ 34.285714 2 gt
ton (short) ton (short)
1git 0.583 33333 pennyweights/ 1 pennyweight/ 1.7142857 g
ton (short) ton (short)
OTHER USEFUL CONVERSION FACTORS
1 sunce (troy)ton (short) 20.0 pennyweights/ton (short)
1 pennyweight/ton (short) 0.05 ounce {troy)/ton (short)

NOTE-Conversion factors which are in bold type are exact. The conversion factors have been taken
from or have been derived from factors given in the Metric Practice Guide for the Canadian
Mining and Metallurgical Industries published by The Mining Association of Canada in co-
operation with the Coal Association of Canada.
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Geology of the

Chiniguchi Lake Area
District of Sudbury
By
B.O. Dressler!

INTRODUCTION

The centre of the Chiniguchi Lake Area (Figure 1) is located approximately
50 km northeast of Sudbury. It comprises DeMorest Township {Latitudes
46°58'13'" and 47°03'23"'N; Longitudes 80°33'46"" and 80°41'23"'W), McCon-
nell Township (Latitudes 46°53'26"' and 46°56'13"'N, Longitudes 80°33'46"
and 80°41'23"'"W), and Telfer Township {(Latitudes 46°53'26'' and 46°58'13"'N,
Longitudes 80°41'23"" and 80°49'03""W). The area was mapped during the 1979
field season by the author, John Cass, and Christine Kerr, The most southerly
sections of Telfer and McConnell Townships were mapped by the author (Dres-
sler 1982) in 1977 and 1978. Northeastern DeMorest Township was previously
mapped by HD, Meyn (Card et al. 1973). No major changes were made on
Meyn's map.

Access to the area is provided by several bush roads leading north from
Highway 545, just north of Capreol, to the northern part of Chiniguchi Lake.
Access to this lake is possible also from River Valley via Highway 805 and
gravel roads. A network of secondary bush roads and large lakes provide access
to Telfer, McConnell, and the southern part of DeMorest Townships. North-
western DeMorest Township is accessible only by float-equipped aircraft or by
helicopter.

Reconnaissance mapping of the area was carried out by Collins (1917).
Areas to the north were mapped in detail by Card et al. (1973) in 1967. The re-
gion south of the current map area was mapped by Dressler (1982) in 1977 and
1978. Meyn (1971, 1972) mapped the townships to the west. The present project
was initiated as a first step to complete the mapping between the areas previ-
ously mapped in detail. The mapping was done by overland pace and compass

1Geologist, Precambrian Geology Section, Ontario Geological Survey, Toronto.
Manuscript approved for publication by the Chief Geologist, April 24, 1981.
This report is published with the permission of V.G. Milne, Director, Ontario Geological Survey,
Toronto.

1



Chiniguchi Lake Area

traversing, canoeing, and by using four-wheel-drive vehicles. In northwestern
DeMorest Township a helicopter was used. Field data were plotted on transpar-
ent overlays on air photographs and transferred to a base map of the same scale
(1 inch to % mile).

Uncoloured preliminary geological maps of the area were published by the
Ontario Geological Survey in 1980 (Dressler ef al. 1980a, 1980b, 1980¢). The
area is also covered by aeromagnetic maps (Geological Survey of Canada
1965a, 1965b, 1965¢). Both the preliminary maps and the aeromagnetic maps
are listed in the references at the end of this report.

Acknowledgments

In 1979, the author was assisted in the field by the following geological as-
sistants: John Cass, Patrick Drew, Gregory Jones, Christine Kerr, and Tim
Sweeting. The field assistants who mapped the southernmost portions of
McConnell and Telfer Townships were in 1977; Ken Greenwood, Irene Under-
hill, Roy Underhill, and Gary Lawrence, and in 1978; Christine Kerr, Gregory
Finn, Nicole Dupre, and Dan Bray. The senior assistants were: John Cass,
Christine Kerr, Gregory Finn, and Gary Lawrence. John Cass and Christine
Kerr mapped most of the current map area.

Topography

The Chiniguchi Lake Area is located in the southern part of the Canadian
Shield of Ontario. Elevation above sea level is approximately 350 m. Local re-
lief is only about 30 to 50 m. The country is hilly and rugged. There are also ex-
tensive flat areas underlain by fluvial and glacial deposits.

The topography is controlled by bedrock lithology and by structure, for ex-
ample faulting. The Lorrain Formation sandstenes are resistant to erosion.
These rocks form rather steep-sided hills. The highest hill, just west of Chini-
guchi Lake, is 440 m above sea level, and is approximately 120 m above Chini-
guchi Lake. Nipissing gabbro also forms hills, The Gowganda Formation, in
general, stands at elevations lower than the Lorrain Formation as do the pre-
Gowganda Huronian formations in northeastern DeMorest Township. Olivine
diabase dikes weather easily and form long and narrow valleys.

GENERAL GEOLOGY

The current map area is underlain by sedimentary rocks of the Huronian
Supergroup, Nipissing gabbro, and by olivine diabase (Table 1),

The oldest rocks in the area are sandstones of the Mississagi Formation,
They are overlain by polymictic conglomerate of the Bruce Formation which in
turn is overlain by limestone and silty mudstone of the Espanola Formation.

2



TABLE 1 TABLE OF FORMATIONS FOR THE CHINIGUCHI LAKE AREA.

PHANERQZOIC
CENOQZOIC
QUATERNARY
RECENT
Swamp, sand, and gravel.
PLEISTOCENE
Glacial and glaciofluvial sand, silt, and gravel.

Unconformity
PRECAMBRIAN
LATE PRECAMBRIAN
MarFic INTRUSIVE ROCKS
Olivine diabase.

fntrusive Contact
MIDDLE PRECAMBRIAN
HURONIAN SUPERGROUP
COBALT GROUP
LORRAIN FORMATION

Arkose, subarkosic wacke, arkosic wacke, quartz wacke, minor wacke and
conglomerate.

GOWGANDA FORMATION
Wacke, arkose to subarkose, conglomerate.

Unconformity
QUIRKE LAKE GROUP
SERPENT FORMATION
Arkose, wacke.
ESPANOLA FORMATION
Limestone, silty mudstone,
BRUCE FORMATION
Polymictic conglomerate.
HOUGH LAKE GROUP
MISSISSAG] FORMATION
Quartz wacke, subarkosic wacke.

Sandstone and fine-grained argillitic to silty arkose of the Serpent Formation
follow upwards in the stratigraphic column and are overlain by the Gowganda
Formation. The youngest Huronian formation observed in the area is the Lor-
rain Formation, which, together with the Gowganda Formation, underlies
most of the 3 investigated townships.

The Huronian rocks are intruded by Nipissing gabbro, a theleiitic gabbro
that is approximately 2160 Ma old (Fairbairn ef af. 1969}. The olivine diabase
is the youngest component of the bedrock in the area. It belongs to the “Sud-

3



Chiniguchi Lake Area

bury Swarm” and according to Van Schmus (1965) is approximately 1280 Ma
old. More recently, Gates and Hurley (1975) obtained a Rb-Sr isochron age of
1460 + 130 Ma on dikes in the Sudbury area.

A thin discontinuous mantle of glacial deposits was left behind by Pleisto-
cene glaciation.

The pre-olivine diabase rocks are weakly metamorphosed. Metamorphism
and deformation are of the same age as the orogenic events that affected the
Huronian rocks along the North Shore of Lake Huron. The Chiniguchi Lake
Area as part of the “Cobalt Plate” (Stockwell 1964) or “Cobalt Embayment” is
therefore part of the Southern Structural Province of the Canadian Shield
(Card et al. 1973).

Precambrian

MIDDLE PRECAMBRIAN

Huronian Supergroup

Most of the area is underiain by rocks of the Huronian Supergroup. The
Gowganda and Lorrain Formations of the Cobalt Group underlie McConnell
and Telfer Townships and parts of DeMorest Township. In the northeastern
part of DeMorest Township, Hough Lake Group and Quirke Lake Group rocks
occur, These older Huronian units were investigated in detail by Card et al.
(1973). Therefore, these rocks were not re-mapped during the current investi-
gations. The following description of the lower Huronian sedimentary rocks is
based mainly on the descriptions given by Card et al. (1973). The author of the
current report spent only a short time in northeastern DeMorest Township.

Three stratigraphic sections across rocks of the Huronian Supergroup are
shown in Figure 2. These are based on 3 deep diamond-drill holes put down in
Telfer and DeMorest Townships. A deseription of these 3 stratigraphic sections,
based on an assessment file report, is given in a section which follows the gen-
eral description of the Huronian sequence.

HOUGH LAKE GROUP

Mississagi Formation

Rocks of the Mississagi Formation are exposed only in the very northeast-
ern part of DeMorest Township. The formation was subdivided by Card et al.
{1973) into several lithostratigraphic members. The basal member consists of
sandstone, argillite, and conglomerate. The middle member consists of me-
dium- to coarse-grained, cream coloured sandstone, is commeoenly crossbedded,
and

4



contains thin argillite interbeds. The upper member is composed of rusty
weathering, pyritic sandstone, interbedded sandstone, and conglomerate and
an upper greenish grey, argillaceous pebbly schist. It represents a gradational
contact zone with the rocks of the overlying Bruce Formation. In total, the for-
mation is approximately 600 m thick.

In the northeastern part of DeMorest Township, Card et af. (1973) encoun-
tered only Mississagi Formation sandstones (see Map 2260, Yorston Lake, in
Card et al. 1973). No mudstones or conglomerates appear to be present. Card et
al. (1973, Table 5, p. 20) present several modal analyses of Mississagi Forma-
tion sandstones from the Maple Mountain Area. These sandstones can be clas-
sified as quartz wackes and subarkosic wackes (Blackburn et al. 1978).

QUIRKE LAKE GROUP

Bruce Formation

Rocks of the Bruce Formation are exposed in northeastern DeMorest Town-
ship where the formation is estimated to be roughly 600 m thick (Card et al.
1973, p.20). Contacts with the underlying Mississagi Formation and the over-
lying Espanola Formation are gradational and conformable.

In the Maple Mountain Area (Card et al. 1973) the formation consists of pe-
lymictic conglomerate and subordinate sandstone and mudstone. In the cur-
rent area, only the paraconglomerate appears to be present as shown by Card
et al. (1973) on Map 2260. It is polymictic, commonly containing up to 15 per-
cent of rock clasts that consist of granite, quartz, chert, mudstone, gabbroic
rocks, and felsic metavoleanics, The subrounded to angular fragments gener-
ally are up to about 7 cm in diameter; however, fragments of boulders size up to
1.2 m across were also observed by Card et al. (1973).

The matrix of the Bruce Formation conglomerate is fine grained consisting
of small (=0.3 mm) subangular to subrounded quartz and plagioclase grains set
in a finer grained matrix of biotite, chlorite, and sericite. Pyrite is commonly
present within the matrix and forms small grains and idiomorphic cubes up to
approximately 0.6 mm in size.

The above brief description of the Bruce Formation paraconglomerate is
based on the report by Card et al. (1973). The reader is referred to it for more in-
formation.

Espanola Formation

The Espanocla Formation consists of rhythmically interbedded laminated
and banded limestone and silty mudstone and, in the current area, is approxi-
mately 75 m thick. Bedding thickness varies from 1 mm to 3 em. The silty mud-
stone is brown to dark grey, the limestone white to grey. The rocks are rather
incompetent and commonly are foliated and folded.



Chiniguchi Lake Area

Serpent Formation

Card et al. (1973) estimated the Serpent Formation of the current area to be
approximately 600 m thick. It conformably overlies the Espancla Formation,
and in turn, is unconformably overlain by rocks of the Cobalt Group.

The lower Serpent Formation is composed of sandstone and siltstone simi-
lar to upper Espanola Formation rocks. The bulk of the formation consists of
medium- to coarse-grained sandstones that in places, contain quartz pebbles
and argillaceous wacke interbeds. Card et al. (1973, Table 5, p. 20) published 2
modal analyses of sandstone and a siltstone of the Serpent Formation. In the
Ontario Geological Survey nomenclature of sedimentary rocks (Blackburn et
al. 1978), these rocks are arkoses.

COBALT GROUP

The Cobalt Group consists of the Gowganda Formation, the Lorrain For-
mation, the Gordon Lake Formation, and the Bar River Formation. The upper
2 formations, the Gordon Lake and the Bar River Formations, are absent from
the Chiniguchi Lake Area. The Cobalt Group is the thickest Huronian Group
in the current map area.

Gowganda Formation

The Gowganda Formation occurs in all 3 townships and unconformably
overlies the older Huronian rocks. In Telfer Township, it is approximately 850
m (Figure 2, Chart A, back pocket) thick.

The formation is a heterogeneous sequence of conglomerate, arkose and
wacke. Lateral and vertical lithological changes are commoen and the strati-
graphic column of Figure 2 therefore is not representative of the Gowganda
Formation of all the Chiniguchi Lake Area. The upper contact with the Lorrain
Formation is transitional (Figure 2).

CONGLOMERATE

Paraconglomerate and orthoconglomerate occur along the shores of Telfer
Lake in Telfer Township.

Paraconglomerate forms the bulk of the conglomerates. The clasts in both
paraconglomerate and orthoconglomerate range in size from smaller than 1 ¢cm
to about 30 cm; however, clasts up to 1.5 m in diameter were also observed.
Most of the clasts are those of granitic rocks. Gabbroic rocks, metavolcanics,
and metasediments were also observed, but make up less than 5 percent of the
fragments present. The clasts are subangular to subrounded, and are set in a
greenish grey, massive wacke matrix. This matrix consists of quartz, feldspars,
rock fragments, chlorite, epidote, and minor amounts of opague minerals.
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OGS 10739

Photo 1 -Granite clast in Gowganda Formation Wacke.

SAMDS TONE

The Gowgands Formation ssendstones oeeur in Telfor, northern MeConnell
Townehip, and southeastern DeMorest Township. Only in Deborest Township
dn thev underiie a more extengive area.

The sandstones are pink 1o grey, medium-grained arkose or subarkoge.
Bedding thicknesses range from about 1 em te about 1 m. In thin section, the
gandatones are seen to be composed of plaginclase, guartz, a emall amount of
miceocting, and a chloritic matrix,

WACKE

Two types of warkes oceur 1o the srea, one 12 massive, the other 15 laminat-
ad. The maraive variety in general ia more abundant in the loveer part of the
formation. Hoth types are fing grained to very fine grained and are greenich
grev Lo grey, The laminae are continuous or discontinuons over an outerop, and
exhibit various shuades of grev und green. Rafted subangular pebbles, cobbles,
and houldera oocur in both wacke typea, but are move abundant in the magsive
wacke (Phota 11,

Under the microseope, the wackes are seen to be composed of sangular to su-
hangular guartz and feldspar grains that range in aize from lesa than .04 mm
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wacke and jasper clasts also occur, The matrix of the conglomerate beds con-
sists of commeon Lorrain Formation sandstones.

A more detailed stratigraphy of the Lorrain Formation of an area just
south of Telfer and McConnell Townships based on many modal analyses and
better structural information was published by the author (Dressler 1982). To
the north in the Maple Mountain Area, Card ef al. (1973) described the stratig-
raphy of the Lorrain Formation. Sedimentary features observed within the
rocks of the formation are; injections of wacke from underlying wacke beds into
arkose, bedding, graded bedding, convolute bedding, and planar and trough
crossbedding. The beds range in size from a few centimetres to 1.5 m. In places
“herringbone” cross-stratification was also observed, that is crossbeds in which
foreset laminae of adjacent crossbedded units dip in opposite directions.

Three Stratigraphic Sections Through Rocks of the Huronian Supergroup

In 1979 and 1980, 3 deep holes were diamond drilled by the Canico-Eldo-
rado-Noranda-Texasgulf Joint Venture (Phipps 1979 and 1980) to explore for
uraniferous and auriferous sedimentary rocks at the base of the Huronian Su-
pergroup. The location of the diamond-drill holes are shown in Figure 2. The
stratigraphic columns in Figure 2 and the following description of the reck
units are based on the work by D. Phipps, Canico Limited staff geologist (As-
sessment File, 1979 and 1980). The sandstone terminology used by D. Phipps in
the core logging is that proposed by Pettijohn (1975).

First deep diamond-drill hole.

In the Telfer Township drill hole, only rocks of the Lorrain, Gowganda, and
Mississagi Formations were encountered. The Lorrain Formation consists of
light grey massive arkosic wacke with minor silty wacke interbeds. This rather
homogeneous unit grades into interbedded pelitic siltstone and arkosic wacke
beds of the Gowganda Formation. The transition zone of the lower part of the
Lorrain Formation consists of arkosic wacke with a downward increasing pro-
portion of light grey narrow siltstone beds. Near the somewhat arbitrarily
drawn contact with the Gowganda Formation, the transitional zone consists of
approximately 50 percent siltstone beds.

The upper part of the Gowganda Formation is an interbedded sequence of
pelitic siltstone, and arenaceous arkosic wacke. A thick arkosic wacke occurs at
a length of 269 to 453 m. The lower part of the Gowganda Formation is charac-
terized by the presence of thick tilloid layers that are interbedded with massive
and laminated siltstone beds. Minor arenaceous beds also occur. The lower 950
m of the lower part of the Gowganda Formation consists of an interbedded se-
quence of siltstone and arkosic wacke.

The Mississagi Formation unconformably underlies the Gowganda Forma-
tion. The Bruce, Espanola, and Serpent Formations are absent. The Mississagi
Formation consists of a thick sequence of predominantly arenaceous beds rang-
ing in composition from quartzite through subarkose to arkosic wacke. Pelite
and conglomerate beds are scarce; however, isolated pebbles occur throughout
the arenites. The base of the Mississagi Formation consists of a rubble zone of
basement fragments in a matrix of arkosic wacke. This rubble zone is approxi-

9



Chiniguchi Lake Area

mately 1.5 m thick. The basement rocks consist of alaskite, gabbro, granodior-
ite and gneiss.

Second deep diamond-drill hole.

The position of the second drill hole is located on the western shore of Parsons
Lake in southeastern DeMorest Township (Figure 2). The Serpent, Bruce, and
Mississagi Formations were encountered in the hole. A diabase dike intrudes
the Serpent Formation sandstones at a depth of approximately 380 m. A thick
Nipissing gabbro body lies at the contact of the Serpent Formation with the
Bruce Formation. The Espanola Formation is absent.

The Serpent Formation consists of a medium-grained subarkose, locally of
quartz arenite and arkosic wacke. The upper units are weakly bedded and con-
tain little disseminated pyrite. Below a depth of 550 m, the rocks are well bed-
ded and locally exhibit silty interbeds. Calcareous arenite occurs in places be-
low 762 m.

The Nipissing gabbro is approximately 400 m thick. It is very homogene-
ous, exhibits only minor variations in grain size, and contains widely spaced
narrow quartz-carbonate veins. These veins host minor pyrrhotite-chaicopyrite
mineralization.

Below the Nipissing gabbro, weakly foliated, matrix-supported paracon-
glomerate and pebbly wacke of the Bruce Formation occurs. Locally, the wacke
is pyritiferous and contains approximately 10 to 20 percent clasts. Below a
depth of 1346 m, it becomes cleaner and contains less pebbles. The base of the
Bruce Formation is marked by a 6 m thick unit of well-bedded wacke and sili-
ceous siltstone.

The Mississagi Formation is a medium-grained, grey subarkose to arkosic
wacke. Siltstone beds occur at widely spaced intervails and quartz arenite oc-
curs locally in the lower half of the formation. Disseminated sulphides com-
monly make up less than 1 percent. Narrow sections, however, may contain up
to 5 percent. Conglomerates appear to be absent.

The basement rocks are overlain by a “silicified zone with abundant white
quartz and quartzite” that is 67 m thick. It includes calcareous quartzite beds
up to 0.6 m thick that contain small quartz pebbles.

The basement rocks were classified by D. Phipps (1980) as “well foliated
chloritic arenite with abundant carbenate laminations and scattered quartzite
clasts”. These rocks include “thin zones of intermediate flow rock or crystal
tuff”.

Third deep diamond-drill hole.

In the third drill hole (Figure 2}, a complete section across the lower Huronian
Supergroup from the Serpent Formation to the Mississagi Formation was in-
tersected.

The Serpent Formation, as in the drill hole 2, consists of grey arkose and
arkosic wacke. Minor siliceous beds occur locally.

The Espanola Formation is a well laminated, thinly laminated limestone
and calcareous siltstone unit, The limestone predominates in the upper part of
the formation, siltstone in the lower part of the formation.

D. Phipps (1980} distinguished an upper Bruce Formation (270 to 537 m)
and a lower Bruce Formation (537 to 757 m). The upper sequence consists of
thick massive paraconglomerate beds that are separated by thinner beds of ar-
enite and/or argillite-siltstone beds. The lower Bruce Formation is composed of
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arkose and arkosic wacke interbedded with fine-grained wacke and siltstone. It
contains a few pebble beds.

The massive, medium-grained, grey subarkose of the Mississagi Formation
is intruded by 2 narrow (0.2 and 3.2 m) biotite lamprophyre dikes. The bedding
is weakly developed in the subarkose. At the base of the formation, 6.5 m of po-
lymictic conglomerate are underlain by approximately 54 m of pure quartzite
and 4.5 m of wacke and siltstone.

The basement rocks consist of altered andesitic volcanics. Interflow brecci-
as, and local fine-grained quartz-carbonate veins also occur.

MAFIC INTRUSIVE ROCKS

Nipissing Gabbro!

The Nipissing gabbroe intrudes the rocks of the Hurontan Supergroup and
older rocks of the Southern Structural Province in an area extending approxi-
mately from Sault Ste Marie to Cobalt, Ontario. The radiometric age of the
gabbro is approximately 2160+ 50 Ma (Van Schmus 1965; Fairbairn et al.
19673,

In the map area, the Nipissing gabbro occurs in central and northeastern
DeMorest Township. In central Telfer Township a fine- to medium-grained
gabbro dike occurs. It is olivine free and therefore, has been classified, some-
what arbitrarily, as Nipissing gabbro.

The Nipissing gabbro is a medium-grained, dark greenish grey to dark
grey, green to brown weathering rock. It is composed of plagioclase (An 45-65),
clinopyroxene, orthopyroxene, and opaque minerals. Quartz, biotite and apa-
tite are commonly present as well. Alteration products are actinolite, chlorite,
epidote, leucoxene and saussurite,

Card et al. (1973) and Dressler (1982} studied the Nipissing intrusive rocks
north and south of the present area in greater detail and the reader is referred
to these authors for more information.

LATE PRECAMBRIAN

OLIVINE DIABASE

Two olivine diabase dikes occur in the map area, They are post-Hudsontan
in age, and were radiometrically age-dated at approximately 1280 Ma (Van
Schrnus 1965). There has been minor post-olivine diabase faulting in the area
{see Map 2468, back pocket).

In Dressler (1982) Nipissing Gabbro is part of the Nipissing Intrusive Rocks.
11



Chiniguchi Lake Area

The olivine diabase in the map area is a medium-grained, grey, commonly
brownish to rusty weathering rock. It is composed of calcic plagioclase (An 62-
72), augite, olivine, biotite, titano-magnetite and apatite in this approximate
order of decreasing abundance.

PHANEROZOIC

Cenozoic
QUATERNARY

Pleistocene and Recent

The map area was subjected to glaciation during the Pleistocene. GGlacial
processes have scoured and eroded the bedrock and deposited a discontinuous
mantle of ground moraine and glaciofluvial deposits.

The direction of the ice movement was about 170° to 190°. At a few locations
2 sets of striation were observed. The angle between the two directions is 10 to
20°only.

The Pleistocene deposits include eskers, unsorted boulder tills, sand and
gravel, Recent sediments of sand and gravel occur in the East Wanapitei River
valley. Swamps were encountered in many locations of the map area.

STRUCTURAL GEOLOGY

Regional Structure

The Chiniguchi Lake Area can be subdivided into 2 structural zones. The
first is characterized by folding and faulting that is stronger than in the second
structural zone. This second zone makes up almost all the map area. In it, the
Huronian rocks are only weakly deformed and in general form a large synclino-
rium in McConnell and Telfer Townships, The axis of it strikes approximately
north. The synclinorium is disrupted by several north striking faults (Figure
3.

A deformational event that took place prior to the deposition of the Gow-
ganda Formation rocks is responsible for the stronger deformation in north-
eastern DeMorest Township. The structures outlined by rocks of the Cobalt
Group therefore do not reflect the structures of the underlying pre-Cobalt
Group rocks. This observation is not new. It has been made already by Card et
al. (1973, p.52), Wood (1979), and by the author (Dressler 1982}, who in 1977
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and 1978 investigated the Lake Wanapitei Area south of the present area. In
Scadding Township, south of Lake Wanapitei where the pre-Gowganda rocks
re-appear from under the Cobalt Group cover, the deformational style is simi-
lar to that of northeastern DeMorest Township.

Breccia

Breccias that are similar to the Sudbury Breccia were observed in several
places within the map area. They occur along faults, for instance, the approxi-
mately northerly striking Laundry Lake Fault. In other places, for instance
north of McConnell Bay of Chiniguchi Lake, they appear to be unrelated to any
discernible structural features. Along the Laundry Lake Fault, breccias can be
observed over a distance of more than 10 km, for example, in the present area
and south of it (Dressler 1982). North of McConnell Bay, all outcrops in an area
1.0 km by 1.5 km large are brecciated.

Rock fragments within the breccias of the area range in size from less than
1 ¢m to about 1 m. These are subangular to rounded, and consist mainly of host
rocks. Fragments of underlying or overlying formations and of Nipissing dia-
base may also occur. The matrix of the breccias is grey to dark grey, commonly
exhibits flow lines around fragments, intrudes into fine cracks in inclusions
and the host rock, and consists of a very fine grained rock flour.

The origin of the breccias occurring along faults is certainly tectonic. The
tectonism and the emplacement of the breccias that cannot readily be related to
any discernible structural features, are possibly related to the catastrophic
“Sudbury Event” and to large scale ¢crustal readjustments after this event. The
“Sudbury Event” was a large volcanic explosion or the impact of a meteorite
that occurred approximately 1.8 to 1.9 Ma ago.

CORRELATIONS OF AEROMAGNETIC DATA WITH BEDROCK
GEOLOGY

On examination of Aeromagnetic Maps 1512G Miinet and 1513G Pilgrim
Creek (Geological Survey of Canada 1964, 1965), it is apparent that most aero-
magnetic features in the Chiniguchi Lake Area cannot be related to bedrock
geology.

McConnell and Telfer Townships lie at the western end of a very strong
aeromagnetic high of 11000 gammas. The centre of this anomaly lies near Em-
erald Lake in Afton Township approximately 20 km east of the map area. This
strong anomaly causes the rather homogeneous pattern of isomagnetic lines
over McConnell and Telfer Townships and obliterates all aeromagnetic fea-
tures that might be related to surface bedrock geology.

In DeMorest Township, a moderate aeromagnetic high of 2260 gammas is
located northeast of Dougherty Lake and is probably related to an underground
extension of the Nipissing gabbro body that is exposed south and east of this
lake. Rather dense isomagnetic lines with a westward positive gradient of 200
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gammas per 1 km strike approximately parallel to the northeast strike of the
Nipissing gabbro. Northwestern and northeastern DeMorest Township show a
very flat aeromagnetic relief.

ECONOMIC GEOLOGY

Exploration has been carried out sporadically for copper, gold, and ura-
nium in the map area. Most efforts were directed towards northeastern DeMo-
rest Township where pre-Cobalt Group Hurenian rocks are exposed.

Copper and Zinc

KENNCO EXPLORATIONS (CANADA) LIMITED (4)

Several small blasted pits were cbserved by the author’s field assistants in
Nipissing gabbre near contacts with Huronian sedimentary rocks just east of
Dougherty Lake in DeMorest Township. The rocks at the pits show dissemi-
nated sulphide mineralization of up to approximately 3% combined pyrite, pyr-
rhotite, and chalcopyrite. Not all of the small exposures are mineralized and
the extent of the mineralizations is not known to the author. The author also
does not know when and by whom the pitting was done. The pits are located in
the general area where in 1970, Kennco Explorations (Canada) Limited dia-
mond drilled 8 holes for a total length of 203 m. The company reported assays of
up to 0.23% copper, up to 1.50% zinc and traces of silver over a core length of 1.5
m,

Gold

D. HINDS (7)

D. Hinds presently (December 31, 1980) holds 1 mining claim north of
Laura Lake in McConnell Township where in 1978 he did some trenching and
blasting. D. Hinds (personal communication 1980) found traces of visible gold
in quartz veins on his property. The exact location of the trenches and the
quartz veins is not known to the author. The approximate location of the claim
is shown on the geological map that accompanies this report (Map 2468, back
pocket).
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Gold and Uranium

AGGRESSIVE MINING LIMITED {1), H.V. BARRY (2), AND J.V. LUPO (5)

Exploration for Elliot Lake type uranium mineralization has been carried
out speradically in northeastern DeMorest Township where pre-Cobalt Group
Huronian rocks are exposed and where Aggressive Mining Limited presently
{December 31, 1980} holds 3 mining claims, H.V. Barry another 3 claims, and
J.V. Lupo 16 claims. Card et al. (1973) described the exploration activities car-
ried out until 1969 in this sector of the map area. No information is available in
the assessment files on more recent work.

CANADIAN NICKEL COMPANY LIMITED (3) and (6)

In a joint venture with Eldorado Nuclear Limited, Noranda Mines Limited,
and Texasgulf Canada Limited, Canadian Nickel Company Limited the explor-
ation arm of Inco Limited, diamond drilled 3 holes (see Figure 2) in search of
uranium and gold mineralization at the base of the Hurcnian sequence.

In the first diamond-drill hole, no radioactive sedimentary rocks and no
gold mineralization were encountered. In the other two holes traces of uranium
and gold were found. The results from the more economically interesting sec-
tions of the 2 holes are summarized in Table 2.

SUGGESTIONS FOR MINERAL EXPLORATION

No mineralized showings of economic significance were discovered during
the present investigations. This does not mean that the area is unfavourable to
mineral exploration.

Exploration for uranium in the basal Huronian rocks in northeastern De-
Morest Township has not been successful to date. Low but interesting levels of
uranium and gold, however, are present near the Archean-Proterozoic uncon-
formity as shown by the exploratory drilling by the Canadian Nickel Company
Limited. A large scale drilling project in the Huronian rocks would be required
to adequately determine the potential of these rocks. A program of this nature
should keep in mind the structural contrast that exists between the Huronian
Hough and Quirke Lake Groups and formations of the Huronian Cobalt Group.

Gold is present in breccias, chloritized breccias, and quartz stockworks and
veins south of the current area (Dressler 1982). The breccia zones within the
current area should be examined, especially the large breecia zone at the north-
ern end of Chiniguchi Lake.

15



o  TABLE2

GOLD AND URANIUM IN ROCKS OF THE HURONIAN SUPERGROUP IN DEMOREST TOWNSHIP,
CHINIGUCHI LAKE AREA,

Gold
(ozfton)

0.031
0.004

0,032

Uranium
{ppm U)

1.6
9.8
41.7
41.3
41.7
50.7

35,5
19,1

Depth
(m)

149.7
194.5
1469.7
1566.1
1581.6
1641.3

1700.8
1761.1

End of Hole: 1886.1m

Notes

Host Rock Formation

Arenite
Arenite
Wacke
Wacke
Wacke
Wacke

Wacke
Wacke

Serpent
Serpent

Mississagi

Based on Assessment File 831-129 by D. Phipps (1980)
Uranium values >> 30 ppm U only are reported here
For location of diamond-drill holes see Figure 2,

Length
{m)

0.6
0.2
1.2
0.7
1.5
0.2

1.5
0.6

Gold Uranium
(oz/ton) (ppm U)
— 34.0
— 38.0
- 38.0
- 42.0
0.012 2.0
0.026 24.0
0.008 6.0
0.003 43.0
0.002 78.0
0.012 36.0
0.004 2.0
0.005 1.0

End of Hole: 1493.3m

Depth
{m)

975.5
1108.7
1109.5
1113.1
1262.8
1263.5

1264.5
1264.7
1266.4
1267.4
1268.3
1268.9

Host Rock Formation

Wacke
Wacke
Wacke
Siltstone
Subarkose
Polymictic
conglomerate
Wacke
Wacke
Polymictic
pebble con-
glomerate

Mississagi
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