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MARGINAL NOTES

Introduction: The Benny area, located some 40 air-miles (64 km) north 
west of Sudbury, Ontario, is bounded by Latitudes 46 042' and 46 051'N and 
Longitudes 81 O 26' and 8L O 53'W. During the 1973 field season the eastern 
half of this area, including Hess Township, most of Moncrieff Township, 
and parts of Munster, Ulster, Hart and Cartier Townships, an area of 
approximately 130 square miles {330 square km), was mapped at a scale of 
l inch to ^ mile. Parts of the map-area were previously napped by Quirke 
(1920) and Osborne (1929). The Leinster-Bowell area to the east was 
mapped by Card and Meyn (1969) and the Onaping map-area to the norlh by 
Collins (1917).

T'ineral Exploration: Exploration for base metals, iron, and uranium has 
been carried out at a number of localities within the map-area. Tn the 
early 1940s, some 10,400,000 pounds of zinc, 3,600,000 pounds of lead, 
and silver valued at ?28,416 were produced by the Lake Geneva Mine in 
Hess Township. When the mine closed in 1944, approximately 150,000 tons 
of ore grade material., presumably averaging about 9 percent zinc and 
3 percent lead, were left (S.L. Macdonald, May, 1951, Resident Geologist's 
Files, Ministry of Natural Resources, Sudbury), and from 1944 to present, 
several companies have attempted to outline additional reserves. The 
property is currently owned by Geneva Metals Incorporated who carried out 
a diamond drilling program In 1972-73.

Magnetite deposits in southwestern Hess and south-central Munster 
Townships have been tested by drilling (not located on map) and geophysical 
methods, as have numerous stratabound pyritic deposits occurring in meta- 
volcanics. A 1972 airborne geophysical survey by Tex-Sol Explorations 
Limited, of much of the map-area revealed the presence of a number of 
electronagnetic-magnetic anomalies (Resident Geologist's Files, Ministry 
of Natural Resources, Sudbury). Ground investtga Lions of several of 
these anomalous areas were carried out by the company during the 1973 field 
season.

In east-central Hess Township, a mafic dike containing copper-nickel 
sulphide mineralization (1) has been tested by pitting and drilling. This 
dike apparently represents the extension of the Foy Offset; a dike-like 
offshoot from the Sudbury Nickel Irruptive.

During the present mapping , zinc-lead-copper-siIver mineralization (9) 
was discovered in rocks of the Espanola Formation in central Hess Township.

General Geology: The map-area is located in the southern part of the Sup 
erior Province, a short distance north of the Sudbury Nickel Irruptive. 
This terrain has been affected by both Early and Middle Precambrian depo 
sitional, deformations!, and intrusive events. The major rock groups in 
clude Early Precambrian metavolcanics, meLaaediments, and mafic and felsic 
intrusions which are unconformably overlain by Middle Precambrian meta- 
sedi ments of the Huronian Supergroup. Middle Precambrian Nipis sing-type 
mafic intrus ions and Lake Precambrian diabase dikes are prevalent. 
Throughout the area mapped., the foregoing rock uni ts, with the exception 
of the late diabase dikes, are affected by brecciation of several types 
and ages.

The Early Precambrian metavolcanic sequence forms an east-west belt 
up to 2 miles (3 km) in outcrop width which extends through the nap-area. 
The sequence, which is bordered by intrusive granitic rocks, dips s teeply 
southward, has a maximum preserved thickness of at least 10,000 feet 
(3,000 ra) and consists mainly of stratified, foliated felsic to inter 
mediate pyroclab tics, agglomerate, felsic tuff, and tuffaceous metased- 
irnents with minor amounts of mafic, intermediate, and felsic flows and 
lean iron formation. The mafic flows occur mainly in the northern part 
of the belt, suggesting that the sequence faces southward, Stratabound 
sulphide-bearing units, most containing only pyrite and pyrrhoti te, are 
present in the metascdimentary-pyroclastic sequences. For the most part, 
the metavolcanics are relatively unaltered, have suffered only low rank 
(low greenschist facies) regional metamorphism and consequently the or- 
i ginal pyroclastic and metasedimentary textures and structures are pre 
served . The felsic to -' r* t ^ rrced i s t c f lev. b ti"c cormriunly porphyrtt ic; 
pillow structures and vesicles arc locally present in mafic flows.

The Early Precambrian felsic plutonic rocks which border the meta- 
volcanic-rietasedimeritary sequence can be divided into two main groups; an 
ol der gneiss i c granodi ori te complex containing numerous xenoliths and 
schlieren of orthogneiss and paragneiss; and younger, massive relatively 
homogeneous porphyritic and equigranular quartz monzonite plutons. The 
homogeneous plutons, which occur mainly to the south of the metavolcanic 
belt, clearly intrude both the gneissic granodiorite and the netavolcanics

The contact relationshipa between the metavolcanics and the gneissic 
granodiorite, which occurs mainly to the north, are not clear-cut, and it 
is possible that some of the gneissic terrain represents the basement upon 
which the volcanics were deposited.

Toward the eastern end of the metavolcanic belt there is an extensive 
^one of l i t-par-li t injection gneiss and migmatite consisting of variable 
proportions of metavolcanic, metaaedimentary, and felsic intrusive 
material.

Ramifying swarms of metamorphosed equigranular and porphyritic mafic 
dikes intrude the Early Precambrian rocks. Some are older than the quartz 
monzonite plutons; others are younger than the plutons but apparently 
older than the Huronian strata; still others are similar to and possibly 
correlative with the Nipissing Diabase.

Middle Precambrian Huronian metasediments form a discontinuous, 
erratically distributed cover noneonformably overlying the Early Pre 
cambrian basement. These rocks belong to the Mississagi, Bruce, Espanola, 
Serpent, Gowganda, and Lorrain Formations and represent mainly coarse 
clastic accumulations deposited on an irregular erosion surface developed 
on the basement terrain. The Espanola Formation, which nonconformably 
overlies basement at several localities, is up to 400 feet (120 m) thick, 
and consists of a lower sequence of relatively pure, thin-bedded dolo 
stone and limestone 3 a middle sequence of thicksr-bedded dolostone and 
limestone, and an upper sequence of siltstone. The Serpent Formation, 
consisting mainly of coarse, conglomeratic feldspathic sandstone, is 
locally up to 1,000 feet (300.4 m) thick buL in general is much thinner 
and is locally absent. The Gowganda Formation, which is also commonly 
nonconformable on basement, is up to 3,000 feet thick (900 m) and con 
sists of a lower sequence of stratified conglomerate, sands tone, and 
sil tstone, and an upper sequence of i nterbedded si 11stone and sandstone. 
The Lorrain Formation, some 1,000 to 1,500 feet (300 to 450 m) thick, is 
comprised of thick-bedded, coarse, pebbly sandstone coloured in various 
shades of green, pink, buff and white with lenses of well-sorted quartz 
pebble conglomerate.

The Huronian rocks have suffered only low rank (low greenschist 
facies) regional metamorphism. Depositional features and structures, 
such as the Huronian-basement unconformity, ripples, cross stratification, 
and ball-and-pillow structures are well preserved. A few scattered paleo 
current determinations indicate that the depositional currents flowed 
south to southwes t.

Nipissing Diabase intrusions, consisting of pyroxene and hornblende 
gabbro and meLagabbro, intrude the foregoing rock units and are in turn 
cut by late diabase dikes which are part of a northwest-trending regional 
dike swarm.

All rocks of the area, with the exception of the late diabase dikes, 
are cut by dike-like bodies of breccia, Many breccias are of the Sudbury 
or pseudotachylite type, cons isting of rounded, locally derived country 
rock fragments in a flinty crush matrix. However, there are also numerous 
breccia dikes containing mafic or lamprophyric rock fragments in a matrix 
rich in biotite and magnetite. There appears to be a spatial association 
between these breccia zones, mafic intrusions and faults.

The bedrock is extensively mantled by thick boulder till, moraine, 
and esker deposits, the products of Pleistocene glaciation. Huge glacial 
erratics and boulder trains, derived nainly from the nearby bedrock ter 
rain, are scattered throughout the district. Glacial striae on bedrock 
trend S10W to S20W.

S t rue tural G eolORV: The Early Precambrian metavolcanics apparently form 
a south-dipping homocline ay both primary stratification and tectonic 
foliation strike east-west and dip uniformly southward at high angles. 
Locally, as in the vicinity of the Lake Geneva Mine, these structural 
trends arc deflected from east-west to northwest-southeast. The dominant 
foliation in the metavolcanics is subparallel Lo primary stratification 
and is displayed by flattening and alignment of l i thi c fragments and 
minerals. Much of the flattening of lithic fragments in the agglomerate 
and pyroclas Lie rocks is, however 5 probably attributable to welding as 
there are distinct variations in amount of flattening across strike in 
these sequences. Gneissosity in the granitic rocks trends eas t-west and 
dips steeply both north and south.

The Huronian supracrustal rocks have been tectonically deformed but 
the intensity of the deformation, along with the orientation of tectonic 
structures such as folds and foliations, is highly variable. At many 
localities, the contacts between near vertical Huronian rocks and the 
basement are steeply dipping faults; in other localities, flat-lying 
cover rocks lie on an undisturbed nonconformity developed on the basement 
rocks. The foregoing phenomena suggest that Middle Precambrian deform 
ation was dominated by vertical movement on fault-bounded basement blocks 
which resulted in gravity sliding and passive deformation of Lhe Middle 
Precambrian cover rocks.

Faults belonging to Lwo major sets, one trending northeast, the 
other northwest, are present, as are late northwest-trending cataclastic 
zones and strain-slip cleavages in both the Early and Middle Precambrian 
rocks.

Economic Geology:

Lead-Zinc-Silver: The Lake Geneva Mine in Hess Township was dis 
covered in 1924 and produced some 80,588 tons of ore grading 9.21 percent 
Zn, and 3.34 percent Pb with 22 ounces per ton Ag in the lead concentrate 
during the period 1941 to 1944 when the mine was owned and operated by 
Lake Geneva Mining Company Limited (Hawley 1948). The mineralizeti on, 
mainly sphalerite and galena with pyrite and minor amounts of pyrrhoti Le 
arid chai copy r I Le, occurred in an irregular tabular body some 700 feet 
(200 m) in length, 2 feet to 9 feet (0.7 to 3 m) in width, and extended to 
a depth of about 1,000 feet (300 m). The gangue minerals include quartz., 
feldspar , carbonate, hi oti te, hornblende, diopside, and garnet. The min 
eralization is mainly massive, but locally displays fine interlayering of 
sulphide and gangue minerals. A grab sample of mineralized well bedded 
felsic tuff taken by the writers yielded the following upon assay by the 
Mineral Research Branch, Ministry of Natural Resources:

Zinc "L 

10.3

Lead 7*

1.05

Copper "k 

0.08

Silver oz. 

1.25

Gold oz. 

0.01

The mineralized zone occurs in Early Precambrian felsic and mafic pyro 
clastic rocks and metasediments that are intruded by numerous grani ti c and 
gabbroic dikes. The mineralized zone strikes northwest and dips 45O to 
6QO south, conformable with the stratification in the country rocks. There 
are numerous Sudbury-type breccia bodies in the area cons i sti ng of country 
rock fragments in a crush matrix. The Lake Geneva deposit could be of 
volcanic exhalative origin or could represent a hydrothermal replacement 
deposit associated with mafic or felsic intrusions.

A zinc-lead-copper-silver deposit (9) was located during Lhe present 
mapping in central Hess Township in carbonate rocks of the Espanol a Form 
ation which unconformably overlie granitic basement. Mineralization con 
sists of replacement pods, veins, and disseminations of galena, sphalerite, 
pyrite, and chalcopyrite in rocrystallizcd, silicified dolomite. The main 
zone of mineralization, averaging about 25 percent sulphide minerals, is 
exposed over a width of approximately 15 feet (4.5 m) but for only a short 
distance east-west along strike of the Espanola Formation on the northern 
shore of a large, dry marsh. To the south, there is a drift-covered in 
terval of about 30 feet (9 m), followed by an "island" exposure of re- 
crystallized dolomite with disseminated pyrite, chalcopyrite, galena and 
sphalerite (up to 10 percent) over an outcrop width of some 30 feet (9 m), 
At the southeastern end of the island steeply dipping, eas t striking , 
thin-bedded Espanola dolomi t e unconformably overlies deformed grani tic 
basement rocks. To the north of the main zone, minor amounts (l percent 
to 5 percent) of disseminated sulphide minerals are present in recrystal- 
lized dolomite over an outcrop width of about 70 feet (21 m). The dolo 
mite is succeeded by thin-bedded black calcareous siltstone of the upper 
Espanola Formation. Some 600 feet (180 m) to the east, minor disseminated 
sulphide minerals, mainly pyrite and galena, are present in an exposure 
of Espanola dolomite. To the west, the strike of the formation changes 
abruptly from east-west Lo south and approximately l,00O feet (300 m) 
southwest of the main occurrence, recrystallized Espanola dolomite with 
minor amounts (l percent to 5 percent) of disseminated galena and pyrite 
is again exposed. Assays, by the Mineral Research Branch, of mineralized 
samples taken by the writers from this deposit are as follows:

Zinc "/o Lead Ja Copper "L Silver oz. Gold oz.

Chi p sample north- 
south across 15 feet 
of main mineralized zone

Two grab samples of 
massive dolomite taken 
north of main zone with 
minor disseminated 
galena and chalcopyrite

Grab sample of 
recrystallized doIonite 
with minor disseminated 
pyrite, galena, and 
chalcopyrite from north 
side of "island" outcrop

Three grab samples of 
recrystallized dolomite 
with minor disseminated 
pyrite, sphalerite, 
galena and chalco 
pyrite from the south 
western occurrence

10.6

Nil 

Nil

0.33

0.18

0.58

4.95

0,52

0.04

0.02

0.08

0.07

0.02

0.97

0.04

0.05

o.oa

0.01

0.02

0.04

1.60

trace

trace

trace

trace 

trace 

0.11

The occurrence definitely warrants further exploration.

Ir on: A magnetite deposit (5) located in central Munster Township 
about h mile (0.8 km) north of the southern boundary of the township has
be t;n tested in the past, mainly by B and M Explorations Li mi ted in Lhe 
1950s by a number of shallow pits, an adit, geophysi cal surveys, and 
limited diamond drilling (Resident Geologist's Files, Ministry of Natural 
Resources, Sudbury). The deposit has been described as an Algoma-type, 
oxide facies iron formation in Early Precambrian (Archean) rocks (Shklanka 
1968) but it is mure likely a replacement deposit forned at the contact 
of a mafic intrusion with Huronian metasediment^. The country rocks con 
sist of thin-bedded (k Lo l inch; 0.5 Lo 2.5 cm), fine-grained, greenish 
grey chloritic quartzite tentatively correlated with the Gowganda Form 
ation. Fragments of Espanola-type limestone occur in one of the dumps. 
The metasediments are intensely silicified and brecciated and are cut by 
numerous magnetite- and hematite-bearing quartz veins. A highly altered 
chloritic mafic dike intrudes the metasediments and the main pod-like 
concentrations of crystalline magnetite, with abundant pyrite locally, 
occur along the contact both in Lhe dike und in the metasediment;;. Two 
zones of magneti te mineral i nation are indi eated by a magnetometer survey; 
a western body measuring 60 feet by 340 feet (18 x 100 m) and an eastern 
body measuring 120 feet by 140 feet (36 x 42 m). Drilling intersected up 
to 86 feet (26 m) (core length) of iron mineralization with assays ranging 
from 15 percent to 45 percent Fe over core lengths ranging from 5 feet 
(1.5 m) to 8.5 feet (2.5 m) Resident CuulugiiL's Files, Ministry of Natural 
Resources, Sudbury). Approximately one-half mile (0.8 km) north of the 
main occurrence, thin-bedded, brecciated metasedimenLs with magnetite- 
bearing quartz veins are exposed on the western side of an old road. On 
the eastern side of the road, an altered mafic dike, possibly the extension 
of the dike described previously, intrudes the metasediments and contains 
disseminations and pods of magnetite. Analyses by the Mineral Research 
Branch of two grab samples taken by the writers from the main occurrence 
are as follows:

Iron 7c 

52.5 

7.68

Zinc "h 

0.14

trace

Lead "L

0.01

0.01

Copper oz. 

0.01 

0.01

Silver oz. 

trace 

trace-

A magnetite deposit (4) at the southwestern end of Hess Lake, Hess 
Township has been explored by Jaybee Landry Exploration and Mining Company 
Limited in 1966 by pitting, trenching, limited diamond drilling and a 
magnetometer survey (Resident Geologist's Files, Ministry of Natural Re 
sources, Sudbury). This work outlines a magnetite deposit, with dis 
seminated chalcopyrite locally, some 120 feet (7.6 m) wide and 600 feet 
(180 m) long trending northeast-aouLhwesL. Assayed drill core sections 
are mainly in the range 31 percent to 57 percent Fe and trace to 0.65 per 
cent Cu (Resident Geologist's Files, Ministry Natural Resources, Sudbury). 
Analyses by Lhe Mineral Research Branch of grab samples taken during 
the present survey are as follows:

Iron ?g 

5.42 Nil 

Nil

Lead ^ 

0.13 

0.50

Copper oz. Silver oz.

0.98

0.12

trace 

0.1B

The mineralization apparently represents a replacement in an isolated 
occurrence of sandy limestone and siltstone of the Espanola Formation 
which is in unconformable and fault contact with the basement granite and 
is cut by mafic intrusions. The deposit occurs at the northeastern end of 
an aeromagnetic anomaly which extends roughly southwestward some 5 miles
(8 km) through an area of heavy overburden (GSC 1965). This deposit de 
serves further exploration to determine its extent and to assess its
potential for copper and other base me La l s .

-Cupper : A mafic dike containing nickel-copper sulphide min 
er alizationTO is exposed at several localities in east-central Hess Town 
ship where IL intrudes altered, brecciated, silicified granitic rocks. 
This intrusion is probably part of the Foy Offset, a dike extending north 
west and west through Foy Township from the Sudbury Nickel Irruptive. 
The mineralization was tested by Canadian Nickel Company in 1966-67 who 
carried out some 9,000 feet (2,700 m) of drilling on 9 claims (Resident 
Geologist's Files, Ministry of Natural Resources, Sudbury). The dike 
trends west-southwest, is apparently vertical, and is about 50 to 100 feet 
(15 to 30 m) wide-

Sulphide minerals, including pyrrhotite, chalcopyrite, and pentlan 
dite, occur as disseminations (generally less than 10 percent but locally 
up to 30 percent) In fresh quartz diorite or gabbro. Three water-filled 
pits each about 10 feet (3 m) square have been blasted into the mineral 
ized dike on the northern side of a small pond. If this dike is actually 
part of the Foy Offset, the Offset is in excess of 20 miles (32 km) in 
length and represents the longest known dike of the Nickel Irruptive.

Sulphide Minerals : A number of stratabound deposits of sulphide 
minerals, nainly pyrite and pyrrhotite with very minor chalcopyrite occur 
locally in the siliceous metasediments and felsic pyroclastic rocks of the 
Early Precambrian rietavolcanic belt. The sulphide minerals occur as 
massive layers up to l foot (0.3 m) thick, as disseminations and veinlets , 
and in quartz-carbonate veins. The main occurrences of this type are 
located in northeastern Moncrieff (7), northwestern Hess (6), and south 
western (8) Munster Townships. Exploration work, including airborne and 
ground geophysical surveys, diamond drilling, and pitting and trenching 
has been carried out on these deposits by Southern Union Oils Limited and 
Northcal Oils Limited in 1959, and by Canadian Nickel Company in 1968.

Uranium: In the late 1950s and again in the late 1960s the Huronian 
rocks in Moncrieff and Hess Townships were explored for uranium, apparently 
with negative results.

Mo ly bd eni t e and F luor i t e : Minor amounts of fluorite occur in peg 
matite dike's and as joint coatings in a small, fine-grained quartz mon 
zonite pluton which intrudes the metavolcanics along Highway 144 about \ 
mile north of Moncrieff Creek (2). Several granitic dikes that extend 
from this pluton into the agglomerate are exposed in road cuts and contain 
minor amounts of disseminated molybdenite and chalcopyrite.

A grab sample taken by Lhe writers of granitic dike material with 
minor disseminated molybdenite and chalcopyrite yielded 0.05 percent Mo 
and 0.04 percent Cu upon assay by the Mineral Research Branch.

Sand and Gravel: Extensive sand and gravel accumulations , glacial 
moraine and outwash deposits, occur throughout the area, especially 
around Cartier. These deposits have been utilized for local road con 
struction.
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LEGENDa '

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Sand, gravel, clay, swamp deposits

UNCONFORMITY

15 Unsubdivided
ana olivine diaoase

SUDBURY NICKEL IRRUPTIVE - FOY OFFSET

14 Unsubdivided 
14a Quartz diorite

l3 Unsubdivided
13a Lamprophyric breccia
13b Pseudotachylite and Sudbury-type breccia

Intrusive Contact

NIPISSING DIABASEb

12 Unsubdivided
12a Pyroxene gabbro
12b Hornblende metagabbro, amphibolite
12c Granophyric gabbro, metagabbro

Intrusive Contact

HURONIAN SUPERGROUP 

COBALT GROUP

Lorrain Formation

11 Unsubdivided
lla Feldspathic sandstone
lib Green, micaceous pebbly sandstone
Ile Buff and red hematitic sandstone
lid White, quartz sandstone
Ile Oligomictic quartz pebble conglomerate
llf Jasper pebble conglomerate
llg Siltstone

Gowganda Formation

10 Unsubdivided ,
lOa Polymictic paraconglomerate
lOb Polymictic orthoconglomerate
lOc Quartz-feldspar sandstone, arkose
lOd Siltstone, greywacke
lOe Argillite, laminated argillite
lOf Sandstone slump breccia
lOg Red, hematii^ic sandstone^

QUIRKE LAKE GROUP

Serpent Formation

9 Unsubdivided
9a Quartz-feldspar sandstone
9b Hematitic sandstone
9c Siltstone
9d Conglomerate, conglomeratic sandstone
9e Calcareous sandstone

Espanola Formation

8 Unsubdivided
8a Limestone
8b Dolostone
8c Siltstone, calcareous siltstone
8d Sandstone, ralc^ro^nq c ?t-.^et: ^r. e
Se Seapolitic calcareous siltstone

Bruce Formation '.

7a Conglomerate
7b Sandstone, siltstone

HOUGH LAKE GROUP

Mississagi Formation0"

6 Unsubdivided
6a Quartz-feldspar sandstone
6b Conglomerate
6c Siltstone

UNCONFORMITY

LU EARLY PRECAMBRIAN 
LJ

MAFIC INTRUSIVE ROCKSC

5 Unsubdivided
5a Metagabbro, amphibolite
5b Porphyritic metagabbro
5c Granophyric metagabbro
5d Lamprophyric dikes

Intrusive Contact

FELSIC PLUTONIC ROCKS

4 Unsubdivided
4a Medium-grained, equigranular,

leucocratic quartz monzonite 
4b Medium- to coarse-grained, equigranular

leucocratic quartz monzonite 
4c Medium- to coarse-grained, porphyritic,

leucocratic quartz monzonite 
4d Coarse-grained, porphyritic, biotitic

quartz monzonite, monzonite 
4e Fine- to medium-grained, equigranular

quartz monzonite, monzonite 
4f Xenolithic and agmatitic granitic

rocks, granodiorite, quartz diorite,
quartz monzonite

4g Gneissic granodiorite, quartz monzonite 
4h Layered gneissic and migmatitic

orthogneiss and paragneiss 
4j Pegmatitic dikes 
4k Aplitic dikes

METAVOLCANICS AND METASEDIMENTS 

VOLCANOGENIC METASEDIMENTS

3 Unsubdivided
^ 3a Tuffaceous metasediments . - - - --~*

3b Greywacke, siltstone
3c Quartz-feldspar sandstone, arkose
3d Schistose pelitic and tuffaceous meta-

 sediments0-
3e Oxide facies iron formation^
3f Sulphide-bearing metasediments^

FELSIC TO INTERMEDIATE METAVOLCANICS

2 Unsubdivided
2a Rhyolite
2b Dacite
2c Porphyritic rhyolite, dacite
2d Rhyolitic to dacitic lithic and crystal

* tuff
2e Dacitic to andesitic agglomerate 
2f Coarse fragmental, pyroclastic, and 

tuffaceous metavolcanics

MAFIC TO INTERMEDIATE METAVOLCANICS

l Unsubdivided
la Metabasalt
Ib Meta-andesite
le Pillowed metavolcanics^
Id Amygdaloidal metavolcanics
le Amphibolite, metagabbro^
If Fragmental mafic metavolcanics and

 pyroclastics 
lg Mafic tuff

(a) This is basically a Field Legend and may be changed, 
subsequent to Laboratory investigation.

(b) May include some Early Precambrian mafic intrusions.

(c) Some mafic dikes are older than some of the Early 
Precambrian felsic intrusions.

(d) These rock units do not appear in the'present map-area.

(e) The letter "G" preceding a rock unit number, for ^ 
example "G15" indicates interpretation is based on 
geophysical data only.

GEOLOGICAL AND MINING SYMBOLS

Small bedrock outcrop

Area of bedrock outcrop

Bedding, top unknown; (inclined 5 vertical)

Bedding, top (arrow) from grain gradation; (inclined)

Bedding, top (arrow) from cross bedding; (inclined, 
overturned)

Gneissosity, (inclined, vertical) 

Lineation with plunge

Geologi cal boundary , observed

Geological boundary, position interpreted

Geological boundary , deduced from geophysics

Foliation; (inclined.)

Paleocurrent direction

Fault; (assumed)

Lineament

Jointing; (inclined, vertical)

Drag folds with plunge

Vein, quartz stockwork

Sand and gravel pit or quarry 

Magnetic attraction

Mineral Occurrence

Past producing mine

METAL AND MINERAL REFERENCE

Silver 
Gold 
Copper 
Iron
Fluorite

Mo .......* *. Molybdenum
Ni . .. ... .... Nickel '
Pb .... ... ... Lead
S . . . .. . . . . . . Sulphide minerals
Zn . . . . . . . , . . Sine

LIST OF PROPERTIES AND OCCURRENCES

1. Copper-Nickel Occurrences, Foy Offset. (?) 5 dike, eastern 
Township.

2. Fluorite and Molybdenum Occurrences, Moncrieff Township,

*3. Geneva Metals Incorporated (Lake Geneva Mine), Hess
Township.

4. Hess Lake Magnetite Deposits, southwestern Hess Town 
ship.

5. Munster Township Magnetite Deposit.

6. Sulphide Occurrence, northwestern Hess Township.

7. Sulphide Occurrence, northeastern Moncrieff Township.

8. Sulphide Occurrence, southwestern Munster Township.

9. Zinc-Lead-Copp^r-Silver Occurrence, central Hess Town 
ship.
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