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MARGINAL NOTES

LOCATION AND ACCESS
The map-area is located about 25 km northwest of 
Sudbury, covers approximately 223 km2 , and is com 
prised of Morgan and Lumsden Townships and the 
southern half ot Bowell Township. Mapping was con 
ducted at a scale of 1:15840(1 inch to Va mile) 
No highways or railways lie within the mao-area, but 
several regional roads provide access for traversing in 
much of the area. The southwestern part of Morgan 
Township is accessible by private roads in Dowling 
Township that lead to Moose and West Morgan Lakes; 
Nelson Lake provides access to the northeastern part 
of the map-area. The southwestern part of Bowell 
Township is poorly accessible. Extensive intercon 
necting swamps inhibit access to some areas in 
southeastern Lumsden Township

MINERAL EXPLORATION
Unless otherwise stated, the information on explora 
tion activity reported here was obtained from the Resi 
dent Geologist's files, Ontario Ministry of Natural Resi- 
urces, Sudbury, or from the Source Mineral Deposit 
Record Files, Ontario Geological Survey, Toronto.

Mineral exploration in the Sudbury area dates back to 
the 1880s. Although some recorded work in the Mor 
gan Lake-Nelson Lake Area dates to the early 1940s, 
much of the assessment file material i V rom the 1950s 
and early 1960s. The last work submitted was in 1974. 
Inco Limited (No.3) and Falconbridge Nickel Mines 
Limited (No.1) currently control much of the staked 
portions of the map-area through patented or leased 
claims. All submitted work pertains to exploration for 
nickel-copper sulphides related to the Sudbury Irrup 
tive Complex, including the sublayer offshoot known 
as the Foy 'Offset 1 . Most work was conducted in Bo 
well and Morgan Townships, the relative lack of work 
in Lumsden Township may reflect the small proportion 
of Irruptive rocks that are exposed there.

A small shaft (location and company unknown) was 
sunk in the Onaping Formation just southwest of Nel 
son Lake prior to 1905 where galena, sphalerite, and 
chalcopyrite were reported.

The earliest recorded base-metal exploration in the 
files on the Foy'Offset', dates from 1943, although sul 
phide mineralization in this 'Offset' was known as early 
as 1905 and involved stripping, trenching, and drilling 
by the Sudbury Nickel and Copper Company Limited 
and Sudbury Basin Mines Limited. In 1944 North 
Range Nickel Mines Limited submitted results of geo 
logical mapping and magnetometer surveys on two 
groups of claims overlying part of the Foy 'Offset', The 
claims are currently held by Falconbridge Nickel 
Mines Limited, Inco Limited, and Nickel Offsets Lim 
ited (No.5).

In 1953 T. Mungovan submitted the results of a mag 
netometer survey on a group of claims in Morgan 
Township. In 1962, R.C, Dennie submitted the results 
of a tew short diamond drillholes in Lumsden Town 
ship. In 1969, Lake Kozak Mines Limited (No.4) sub 
mitted the results of a magnetometer and electromag 
netic survey on a group of claims in Morgan Township.

The Sudbury Irruptive Complex extends across the 
map-area and underlies the Whitewater Group, Ex 
ploration by some companies has been widespread 
and has occurred over a period of years. A significant 
accumulated amount of work throughout the map-area 
has been undertaken by Falconbridge Nickel Mines 
Limited and Inco Limited (particularly the latter), at 
least since 1948 and 1949 respectively. Falconbridge 
Nickel Mines Limited submitted Ihe results of dia 
mond-drilling from various localities between 1948 
and 1972, and a magnetometer and geological survey 
in 1972. Inco Limited submitted the results of dia 
mond-drilling from various localities between 1949 
and 1970, and magnetometer and electromagnetic 
surveys in 1952. 1953, and 1974. During the 1980 field 
season diamond-drilling was observed in progress In 
Bowell Township.

GENERAL GEOLOGY
Published geological maps of the present map-area 
are not detailed; they consist of preliminary maps by 
Thompson (1960a. b) and compilation maps by Card 
(1965. 1969), Meyn (1966) and Burwasser (1977). 
Aeromagnetic maps of the area (ODM-GSC 1965) are 
also available.

Major lithologic divisions of the rocks within the Mor 
gan Lake-Nelson Lake area are similar to those of the 
Capreol area (Muir 1979, Muir e! a/. 1980) and, in gen 
eral can be determined without much difficulty. The 
major Middle Precambrian units are continuous 
throughout the map-area; however, some subdivisions 
of the major units are gradational from one to another, 
while others are completely heterogeneous and can 
be traced only with considerable difficulty Some con 
tacts between major units are also gradational which 
makes the delineation of them difficult- The following 
description is highly generalized.

The oldest rocks (basement) are Early Precambrian 
and consist of a wide variety of metamorphosed grani 
tic rocks, as well as amphibolites, metasediments, me- 
tagabbros and metadiabases. A large part of the 
basement in Bowell Township consists of weakly to 
strongly foliated microcline-porphyroblastic, biotite- 
hornblende-quartz monzonite to granodiorite. The 
northern portion of the basernenl in Morgan Township 
and the western portion of the basement in Bowell 
Township consist mainly of an assortmenl of weakly 
foliated to gneissic rocks that range from granite to 
quartz diorite in composition. Locally there are rem 
nants of gneissic to migmatite amphibolites and met- 
asediments. The above-mentioned basement rocks 
have been intruded by massive and porphyritic Early 
Precambrian diabase dikes. Less-altered, fine 
grained diabasic dikes are locally present and are be 
lieved to be related either to Nipissing-type gabbro in 
trusions or to mafic phases of the Sudbury Irruptive 
Complex.

Near the Sudbury Irruptive Complex the basement 
rocks commonly consist of an increasing proportion of 
weakly foliated to gneissic amphibolites and migmati- 
tic amphibolites with correspondingly lesser amounts 
of foliated to gneissic granitic rocks. The metamorphic 
fabric of the rocks becomes chaotic near the Sudbury 
Irruptive Complex and the rocks show evidence of 
plastic deformation, or brittle fracturing and block rota 
tion, or both Complex felsic to mafic breccias occur at 
or near the footwall of the Irruptive and may be, in part, 
rheomorphic. Locally, some breccias appear similar to 
the portions of the Green Member of the Onaping For 
mation, In other cases, some breccias show similari 
ties to Sudbury-type breccias. Both types have been 
affected by the Sudbury Irruptive Complex and show 
plastic deformation. Sudbury-type breccias occur 
throughout the basement rocks but are more common 
in the vicinity of the Irruptive. Fragments of foreign 
rocks found in the larger breccia bodies indicate sig 
nificant movement of material within the brecciated 
zones. The breccia matrix may consist of crushed rock 
derived from the milling of the fragments.

The Sudbury Irruptive Complex is Middle Precambrian 
in age and has intruded along the interface between 
the basement rocks and the overlying Onaping "For 
mation. This Complex is comprised of three major li- 
thologies: 1) the lowermost Sublayer Zone, which con 
sists of a number of complex breccias and locally 
contains nickel-copper-platinum sulphide mineraliza 
tion; 2) an overlying body of massive norite; and 3) an 
uppermost body of texturally variable granophyre. Al 
though the Sublayer Zone breccias have been 
grouped into five types (gabbroic sublayer breccia, 
leucocratic breccia, mixed breccia, sublayer offshoot 
breccia, and megabreccia) the writer feels that at least 
some of the leucocratic and mixed breccias were de 
rived from the re mobilization (rheomorphism) of foot 
wall rocks. Field evidence obtained by the writer sug 
gests that some leucocratic and mixed breccias 
predate the norite, which in turn predates the gabbroic 
sublayer breccia, and that the granophyre postdates 
the norite. No relationship between the granophyrr 
and the gabbroic sublayer breccia was established.

The sublayer offshoot known as the Foy 'Offset' is a 
type of gabbroic sublayer breccia and is present in 
the map-area in Bowell Township as a we st- no rt h west - 
to west-trending complex igneous breccia dike that in 
truded the basement rocks.

The Whitewater Group of rocks is Middle Precambrian 
in age, overlies the Sudbury Irruptive Complex, and 
consists, from lower to upper sections, of the Onaping 
Formation, Ihe Onwatm Formation, and the Chelms 
ford Formation. The Onaping Formation has been sub 
divided by the writer into four members which are, 
from lower to upper:
(1) a discontinuous Basal Member consisting ot sub 

volcanic to volcanic felsic breccias that is general 
ized as being of two .types which are a) a frag 
ment-supported, annealed, felsic breccia with 
felsic volcanic fragments and minor Huronian 
quartzite and quartz fragments, and b) a matrix- 
supported felsic breccia with a greater proportion 
of quartzite fragments;

(2) a discontinuous Grey Member consisting of mas 
sive, grey, igneous-textured rocks that may be in 
part pyroclastic and in part flow or hypabyssal in 
trusive, and which locally contain numerous su 
bangular to subrounded Huronian quartzite frag 
ments and minor felsic volcanic fragments;

(3) a Green Member consisting of a wide variety of la- 
pilli-tuff with lesser lapillistone and tuff breccia and 
pyroclastic breccia; and

(4) a Black Member consisting of lapilli-tuff and tuff 
with lesser lapillistone and tuff breccia

The presence of blocks of lapilli-tuff in a lapilli-tuff ma 
trix, as well as such features as cored bombs, pumice, 
shards and various degrees of welding, attests to the 
volcanic nature of the Green and Black Members. Tex 
tural and lithologic features within the Grey and Basal 
Members suggest a similar or closely related origin a^- 
though significant portions of the Grey Member may 
be related to the granophyre of the Sudbury Irruptive 
Complex. The contact of the Onaping Formation with 
the granophyre shows that local assimilation of the 
Onaping Formation and hybridization of the grano 
phyre have occurred,

The Onwatin Formation is present in only a few" small 
outcrops in the map-area and consists of finely lami 
nated black slate. The Chelmsford Formation consists 
of a repetative sequence of thinly to thickly bedded 
wacke and thinly laminated siltstone considered to be 
turbidites. Features such as concretions, rip-up c lasts, 
convolute bedding, flame structures, and cross-bed 
ding are locally present,

Late Precambrian, west-northwest-trending, olivine di 
abase dikes intrude all of the above-mentioned rocks.

Quarternary deposits of glaciolacustrine, glaciofluvial, 
ice contact, and till material (Pleistocene) and alluvium 
(Recent) overlie significant portions of southeastern- 
central Morgan Township and central Lumsden Town 
ship.

STRUCTURAL GEOLOGY
The granitic, gneissic, and migmatitic basement rocks 
have undergone extensive deformation and folding. 
Dips of gneissosity range from about 10C to vertical. 
However, gneissosity is highly irregular in develop 
ment, orientation and occurrence, and no large scale 
structural pattern has yet been recognized. Near the 
Irruptive the disarray of gneissic and migmatitic rocks 
and the presence of large, foliated, amphibolite 
blocks suggest a tectonic history uncommon to 
"greenstone-gneiss" terrains

The contact between the Irruptive and the basement 
rocks in the map-area is generally considered to dip to 
the south-southeast. Locally the contact dips in a 
northerly direction, but it is not known if these are pri 
mary or post-deformational dips. Lrkewise it is as 
sumed that the Onaping Formation dips to the south- 
southeast. Bedding attitudes indicate that sediments 
of the Chelmsford Formation have been compressed 
to form open, doubly plunging folds, whose axes ap 
proximately parallel the east-northeast trend of the 
Sudbury Basin and plunge at a low angle east-north 
east and west-southwest. Bedding dips are generally 
much less than 400 but are locally almost vertical

The main lithologies are offset by two major faults, the 
Sandcherry Creek Fault in Morgan Township, and the 
Wingekisinaw River Fault in Bowell and Lumsden 
Townships Rand Creek is also interpreted to be in a 
fault zone; this is corroborated by the presence of dif 
ferent types of granitic and gneissic rocks, in general, 
on either side of the valley.

Several small faults are probably present in the map- 
area, but these could not be confidently established. 
Lineaments determined from air photo interpretation 
are shown on the map.

ECONOMIC GEOLOGY
Nickel-copper-platinum sulphide mineralization has 
been Ihe main target of exploration in the Morgan 
Lake-Nelson Lake map-area. All significant deposits 
known to the writer are associated directly with the 
Sublayer Zone of the Sudbury Irruptive Complex, in 
cluding the Foy 'Offset'. Because of the shape of the 
Irruptive, there has been much diamond-drilling (gen 
erally vertical) through the norite and granophyre in or 
der to intersect the Sublayer Zone at depth. Common 
sulphide minerals identified in the field are pyrrhotite- 
pentlandite, chalcopyrite, and pyrite. Millerite and bor 
nite are found in some of the mineable deposits in Le 
vack Township to the west of the map-area; these min 
erals may be present in the map-area as well. 
Samples of the Sublayer Zone, taken by members of 
the field party and analyzed by the Geoscience Labo 
ratories, Ontario Geological Survey, Toronto, returned 
values of platinum and palladium up to about 0.01 
ounce per ton each, gold up to 0.03 ounce per ton, 
and.silver up to 0.33 ounce per ton. Copper and nickel 
varied widely depending on the amount and propor 
tion of sulphides in the grab samples

Most of the mineral rights are held by Inco Limited and 
Falconbridge Nickel Mines Limited,

Amphibolites and quartz-plagioclase hornblende 
gneisses, particularly those near the Sublayer Zone, 
locally contain minor rusty pyritiferous 'pockets'.

Galena-sphalerite-chalcopyrite mineralization is re 
ported to occur in two locally brecciated quartz veins, 
8 feet and 5 feet thick respectively, in the Onaping For 
mation near the contact with granophyre southwest of 
Nelson Lake.

Very fine to coarse fragments and patches of sul 
phides {-^0.5 mm to about 1.5 cm) occur in the mem 
bers of the Onaping Formation. The Black Member is 
particularly noted for such fragments; an old pit and 
trench system was found in south-western Morgan 
Township where the sulphides are present in unusual 
concentrations, Identifiable sulphide minerals in the 
Onaping Formation include pyrrhotite-pentlandite, 
chalcopyrite, and pyrite. The similarity of sulphide min 
eralogy m the Onaping Formation and in the Sublayer 
Zone is of particular interest in terms of the genetic re 
lationship between these, rocks. However, preliminary 
investigations by the writer based on laboratory analy 
ses do not show conclusively a notable proportion of 
platinum, palladium, nickel, copper, or gold in sul 
phide-bearing samples of the Onaping Formation. 
Gold and platinum are major by-products of the smelt 
ing of the nickel-copper ore from mines in the Sudbury 
Irruptive Complex.

Conversion Factor: 1 foot = 0.3048 m 
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LEGENDa-b

PHANEROZOIC
CENOZOIC

QUATERNARY 

RECENT .

21 Swamp, bog and mud deposits 
21a Alluvium-/Silt, sand, gravel present in elevated 

stream terrace remnants.

PLEISTOCENEC

20a Glaciolacustrine deposits; sand, silt, and sandy
silt, 

20b Glaciofluvial sand, minor gravel; outwash channel
deposits and deltaic deposits transitional to la--
custrine de posits.

20c Ice contact deposits; gravel, sand, moraines. 
20d Till; bouldery sand and gravelly silty sand.

UNCONFORMITY

PRECAMBRIAN

LATE PRECAMBRIAN
MAFIC INTRUSIVE ROCKS

19 Unsubdivided 
19a Olivine diabase

INTRUSIVE CONTACT

MIDDLE PRECAMBRIAN 
Felsic Dikes

18 Aplite

INTRUSIVE CONTACT

SUDBURY IRRUPTIVE COMPLEX' 

Granophyre

17 Unsubdivided
17a Hybrid granophyre
17b Granophyre, leucocratic granophyre
17c Transitional granophyre

Norite

16 Unsubdivided 
16a Transitional gabbro 
16b Leucocratic norite 
16c Biotite norite

Sublayer Zone 

15 Unsubdivided
15a Leucocratic breccia
15b Mixed breccia
15c Gabbroic sublayer breccia
15d Sublayer offshoot ('Offset') breccia
15e Megabreccia

INTRUSIVE CONTACT

WHITEWATER GROUP"
Chelmsford Formation0

14 Unsubdivided
14a Wacke, locally with concretions
14b Interbedded wacke and siltstone; locally with any 

. - combination of concretions, rip-up clasts, convo 
lute bedding, flame structures and cross-bed 
ding.

Onwatin Formation ' - " - . ^^,

13 Unsubdivided
13a Slate i

Onaping Formation11

12 Unsubdivided 

Black Memberc

12a Lapilli-tuff 
12bTuff
12c Tuff breccia ...^ " . . - 
12d Lapillistone

Green Member0
; 12e Lapilli-tuff ••^*#*SilfzitiitKStefr± -j''. 

12f Lapillistone 
12g Tuff breccia, pyroclastic breccia

Gray Member0

12h Intermediate breccia 
12i Massive rock

Basal Member0

12j Fragment-supported, annealed felsic breccia
12k Matrix-supported felsic breccia

SUDBURYTYPE BRECCIA

11 Unsubdivided
11 a Dikelets (pseudotachylite) dikes
11 b Large, irregularly shaped breccia bodies

MAFIC INTRUSIVE ROCKS

10 Unsubdivided
10a Gabbro (Nipissing type?)

INTRUSIVE CONTACT

EARLY PRECAMBRIAN
METAMORPHOSED MAFIC ROCKSC

G Unsubdivided
6a Diabase
6b Plagioclase-porphyritiq diabase

INTRUSIVE CONTACT 

METAMORPHOSED MAFIC INTRUSIVE ROCKS

5 Unsubdivided
5a Amphibolitized gabbro

METAMORPHOSED FELSIC TO INTERMEDIATE GRANITIC 
ROCKSC

4 Unsubdivided
4a Biotite-horn blende-quartz monzonite, granite,

trondhjemite (massive to weakly foliated) 
4b Biotite-horn blende granodiorite (weakly foliated to

gneissic} 
4c Biotite-horn blende-quartz diorite, diorite (weakly

foliated to gneissic) 
4d Microcline porphyroblastic, biotite-hornblende-

quartz monzonite, granodiorite and quartz diorite
(weaklyfoliated to gneissic) 

4e Aplite, pegmatite 
4f Migmatite1 
4g Hybrid rocks

 W TRUStVE COmAC T

METAVOLCANICS AND METASEDIMENTSC 

METASEDIMENTS

3 Unsubdivided
3a Hornblende-biotite-quartz-plagioclase gneisss

METAVOLCANICS

1 Unsubdivided
1a Amphibolite
1 b Quartz-plagioclase-hornblende gneiss^

NOTES

a This is basically a field legend and may be changed as a result of subsequent 
laboratory investigations.

b The map-unit numbers in this legend roughly corresponds to the legend for 
the Capreol Area (P 2377, P.2378), Units 2, 7, 8, and 9 are not present in the 
Morgan Lake - Nelson Lake Area and do not appear in this legend.

c Rocks in these units are subdivided lithologically and the order does not imply 
age relationships within these units or members.

d Order implies lithologic age relationships among these formations.

e The Sublayer Zone is locally poorly defined It is composed of up to several 
ages and types of breccia each of which contains fragments of many different 
rock types; ils complexity cannot be fully indicated at this map-scale.

f Contains greater than 50^ leucocratic mobilizate of granitic to trondhjemite 
composition; the material may be derived from in situ melting and/or injection 
from an external source.

g Contains 10^0 to 50Vo leucocratic mobilizate of granitic to trondhjemite com 
position. The origin of the granitoid component is probably external.
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