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Foreword

The Precambrian volcanic and sedimentary rocks comprising the Batichewana-
Pangis Area are significant to the development of the Sault Ste. Marie area. These
rocks have the potential for containing base metal sulphide and precious metal
deposits. No extensive mineral exploration has been done in the map area because
of difficult access, land status, and a geological database which was inadequate
for mineral potential assessment. Since 1974 a series of projects have resulted in
detailed geoclogical mapping of a major portion of the Batchawana belt. This report
presents the findings of field mapping from 1374 to 1978.

A good geological database is essential for effective mineral exploration and
land use, and integrated resource development planning in this region.

V.G. Milne
Director
Ontario Geological Survey






CONTENTS

Abstract ..

Inlroductlon
Location and Access
Physiography ...
Western Part of the Map Area
Centra! Part of the Map Area ..

Eastern Part of the Map Area
ROCK EXPOSUIBS ...ouveverenieeseresseeeseeaesssestesenssesssesesesas st resnesanssesmssnssnnsens
NAUTA! RESOUTCES ....veevivreaeeeee e imicse s s ssme bt st s s vt ems e s sseas
Previous GeologiCal WO ...
Prosent GeologiCal SUMVEY ...ttt
ACKNOWIESAGMENLS .....v.eeeiriee et ers st eme st st s st vn s s s

GONBIAI GOOIOGY .evveeeercrrerereinricesreceres e e s sttt st ea e b absr s s st
Early Precambrian (ATCHEANY ... s
MBLAVOICANICS ...cooviieiriirre et nner e s bbbt aa e b e
Areal Distribution and Helallonships of Metavolcanic Units .........ccoveeeeieeieenee

Table of Lithologic Units ..
Lithologies ...

Mafic Metavolcamcs ............. ...........................................

Basalt, Basaltic Komatiite ..
Porphyritic, Vesicular, and Porphyroblasuc Basall
Lapilli Tuff, Tuff, Breccia .

Petrography of Basaltic Hocks ............................................................

FolISiC MEtavOICANICS ...t nae s
Rhyolite, DACHE ... s
RRYOHIE FIOWS c.eviercie ettt snse ettt b s
Porphyritic Rhyolite, Flhyollte Tuff ..

Rhyolite Agglomerate ..
Rhyolite Breccia ..
Petrography of thomlc Rocks ..
Petrochemistry of Metavolcanics .
Metasediments ..

ATK0SE, ATKOSIC WACKS, SUBATKOSIC WAGKS 1ot

Siltstone ..
Slate, Argnll:te Spotted Slate ..
Polymictic Conglomerate ..

Congiomeratic Arenite
Laminated MUTGSEONE ...ooovvveeveriee e eieresieirsinssser s srsrnarn s e e sses e e b bansansas

Iron Formation ..
Mafic Intrusive Rocks

Hornblende Gabbro Anorthosmc Gabbro
Felsic Intrusive and Metamorphic Rocks ..

Middle to Late Precambrian (Proterozoic)
Mafic Intrusive Rocks (Diabase DIKeS) ..o cra e
METAMOTPIISITI L.ovviriire raissres e rereere e e soemsbe et b ibe b R sas s b et aas L as b e b st st s st e s sebsn s sbenanramans

Structural Geology ...
Primary Structures ..

LArge SCale MEBMOTPNIC STUCIUIES wooerosssrseoeerrosressseeneecre
FOIDS ..uveeieieesteeseererarnersnsannisbteessastons e s anatnssansamssmeaeresoasrasns s sonsonniabtsrbnatearnss

Faults ..

Small Scale Metamorphlc Structures
Shearing ... s
Foliation ..

Smalil Folds Boudlnage

Synthesis of a Model for the Mam Structural and Slratlgraphlc T
FOALUTDS ..oevveeiieinsaeseernererrerassmerraresssearaessontberess b ok ot bia b eanssheben b sasna pessnner s ensassses

R L S T B
COOEOW O~~~ NhhWQAWN

W W
G —

£ P
[\ I

s
s

COMRIPY R PO P =t b it b b ok ek b ek = —b — 3 b
COOWWWON-NOOERNWWNRINN —

W € L O W
o

N
g )

o
— -

o b
W W W



Economic Geoiogy ... e 46
Mineral Exploratlon . e, 4B
Property and Mineral Deposu Descnptlons veenee 48

Algoma Central Railway .. SOOI |-
Asarco Exploration Company of Canada Lumned [1974] (6) .................. 46
Grebe, E. [1970] (B) ... T
Rio Tinto Canadian Explorahon leuted [1964] (9) e 47
United Petroleum Incorporated [1974] (10} ... e AT
Raaflaub Township (3a-¢) and Tronsen Townshlp (4a-e) .. 47
Vibert Township (5a-d.S), Desbiens Townshlp (2a—b) and
Davieaux Township (1) .. SRRSRVRURY ¥

Five Townships Syndicate [1956] (7) ............................................................. 49

Way-White Township (11a-b) ... O OTORUVOPURIRIOOOOY. o |

Recommendations 1o Prospectors e en .. 49

0o (=1 =T o To - AU P TSP SPPUPON 51

T4 Te T3 S OO OO OO EO RO VOO OTOTTRPUR OO - v

TABLES

1.  Table of lithologic units for the Batchewana-Pangis Area ... 10

2. Chemical analyses of metavolcanics from the Balchewana- Pangls

Area . O OO . 21

FIGURES

1. Key map showing location of the Batchewana-Pangis Area ... 3

2. Jensen Cation Plot of chemical analyses of metavoicanics from

the Batchewana-Pangis Area . v 20

3.  Scheme for classification of sandstones after WOOd (1975) . 24

4. Diagrammatic Hlustration of reversal of dip direction in the Guyan

(I 1 0= 35 {1 [« OO U OO U IONSNRPRIY 1.

PHOTOS

1. Photomicrograph of voicanic breccia ........ccoiveieiininniinn e 15

2. Sheared rhyolite agglomerate ... OOV ST UURR I

3. Photomicrograph of porphyritic rhyome e 18

4. Photomicrograph of rhyolite breccia .. SO UTOUOUOOT L.

5. Euhedral staurolite crystals in arkose reeterereren e rrenenes D

6. Photomicrograph of siltstone with no sand size pamcles e 26

7. Photomicrograph of siltstone with sand size partictes ... . 27

8. Photomicrograph of spotted siate showing mtersecnng

metamorphic fabrics .. - SR - -

3.  Chert and crystal tuff clasts in relalwely undsformed polymlctic

conglomerate ... e 29

10. Interbedded conglomeratlc aren:te and mudstone e 30

11. Banded mudstone .. SOV SIUSI U & |

12. Pseudo-noduies of sultstone in banded mudstone ....................................... 32

13. Banded iron fOrMAlON ..........c.cociiireereriere s eneneeseessesessestessssesssessassesressss seceenceeeees 3o

14, Coarse hormblende gabbro ... 3D

15. Boudinaged iron formation ... s 44

GEOLOGICAL MAPS (back pocket)

Map 2479 (coloured)—Rand Lake, Algoma District.
Scaie 1:31 680 or 1 inch to 1/2 mile.
Map 2480 (coloured}—Wart Lake, Algoma District.
Scale 1:31 680 or 1 inch to 1/2 mile.

vi



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

SIUnit Multiplied by Gives Imperial Unit Multiplied by
LENGTH
1 mm 0.039 37 inches linch 254
lem 0.393 70 inches linch 2.54
1m 3.28084 feet 1 foot 0.304 8
1m 0.0497097 chaina 1 chain 20.1168
lkm 0.621371 miles (statute) 1 mile (statute) 1.609 344
AREA
1em? 0.1550 square inches 1 square inch 64518
1m? 10.7639 square feet 1 square foot 0.092 903 04
1 km? 0.386 10 square miles 1 square mile 2,689 988
lha 2.4710564 acres lacre 0.404 6856
VOLUME
1cm? 0.061 02 cubic inches 1 cubic inch 16.387 064
1m? 35.314 7 cubic feet 1 cubie foot 0.028316 856
1m? 1.308 ¢ cubic yards 1 cubic yard 0.764 555
CAPACITY
1L 1.769 755 pinta 1 pint 0.568 261
1L 0.879877 quarts 1 quart 1.136 522
1L 0.219 969 gellons 1 gallon 4.546 080
MASS
ig 0.036 273 96 ounces (avdp) 1 ounce {avdp) 28,349 523
lg 0.032150175 ounces (troy) 1 ounce (troy) 31.1034768
1kg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37
lkg 0.0011023 tons (ghort) 1 ton (short) 907.184 74
1t 1.102 311 tons (ghort} 1 ton (short) 0.907 184 74
lkg 0.000984 21 tons (long) 1 ton {long) 1016.046 908 8
1t 0.9842065 tons (long) 1ton (long) 1.018 046908 8
CONCENTRATION
1gt 0.029166 6 ounce (troy)/ 1 ounce (troy)/ 34285714 2
ton (short) ton (short)
1gh 0.683 33333 pennyweights/ 1 pennyweight/ 1.714 2857
ton (ghort) ton (short)
OTHER USEFUL CONVERSION FACTORS
1 ounce {(troy)/ton (short) 20.0 pennyweights/ton (short)
1 pennyweight/ton (short) 0.056 ounce (troy)/ton (short)

CONVERSION FROM IMPERIAL TO SI

Gives

|l ol

gt

gt

NOTE-Conversion factors which are in bold type are exact. The conversion factora 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.

vil






Geology of the
Batchewana-Pangis Area

District of Algoma

G.M. Siragusa'’

'Geologist, Precambrian Geology Section, Ontario Geological Survey, Toronto.

Manuscript accepted for publication by the Chief Geologist, March 31st, 1981. This
report is published with the consent of V.G. Milne, Director, Ontario Geological
Survey.



Abstract

The map area is bounded by Latitudes 47°07’30" and 47°15'00”N and Longitudes
84°00' and 84°30°W, and includes part or all of Smilsky. Tolmonen, Tronsen, Vibert,
Way-White, Nicolet, Norberg, Olsen, Davieaux, Desbiens. Peever, Home, Raaflaub,
Runnalls, and Running Townships. Batchewana and Pangis are Algoma Central
Railway flag stops.

Metavolcanics in Way-While, Running, and Desbiens Townships comprise a
northwest-trending, south-facing, subvertical to overturned sequence, which has an
estimated maximum thickness of 92900 m (32 500 feet). The lowsar 7900 m of the
series consists of mafic metavolcanics which vary in composition from tholeiitic
basalt 1o basaltic komatiite. The upper 2000 m of the series include calc-alkaline
metavolcanics which are dominantly pyroclastic and of rhyolitic composition.
Smaller basallic units are partially exposed in other marginal zones of the map
area. They are not connected with the main northwest-trending sequence. The units
are strongly deformed and their structural trends vary considerably from unit to
unit. The largest of these units is a north-trending unit underiying part of southwest-
arn Tronsen Township.

A sequence of volcanogenic metasediments comprised of fine grained
quartzo-feldspathic clastic rocks having low mafic content, local small ironstone
bands, and subordinate metaconglomerate and metaconglomeratic arenite, under-
lies large parts of Vibert and Tronsen Townships. This metasedimentary sequence
thins eastward where it overlies the northwest trending calc-atkaline metavolcanics
from which the sediments are considered to have been derived. A second
metasedimentary unit which includes arkose and arkosic to subarkosic wacke
characlerized by relatively high mafic content, underlies parts of northern Tronsen
and southern Raaflaub Townships, In Raaflaub Township these metasediments are
in contact with northeast trending, tightly folded flows of basalt and basaltic
komatiite composition. This sedimentary sequence was probably derived from the
mafic metavolcanics adjacent and to the north of it, and was deposited previous to
the beginning of the calc-alkaline volcanism and; therefore, is older than the
quarizo-feldspathic metasediments derived from these. The contact relationships
betwean the 2 metasedimentary sequences are obscured by folding and metamor-
phism.

The supracrustal rocks are deformed by: folding about east-trending and
north-trending axes; emplacement of granitic and gabbroic intrusions within, and of
granitic intrusions marginai to, the supracrustal rocks; shearing associated with
folding and intrusion; and faulting. The metamorphic rank increases westward and
varies from upper greenschist facies in the northwest trending mafic metavolcanics
to the guartz-staurolite subfacies of the amphibolite facies in the metasediments
underlying the western part of the map area. Structural relationships in a segment
of the Balchawana River valley within the map area suggest that reverse faulting,
which post-dated emplacement of granite, occurred along this valley, vertical
displacement being apparently the main effect of faulting. Numerous, dominantly
northwest-trending regional fractures affected the supracrustal and the granitic
rocks of the Batchewana-Pangis Area, and were intruded by diabase in Late
Precambrian time.

Mineral occurrences have not been observed in the northwest trending mafic
metavolcanics. The pyroclastic nature and calc-alkaline trend of the felsic metavol-
canics in the upper seclion of the seguence (i.e. southwestern Way-White and
north central Desbiens Townships), and the calc-alkaline trend of part of the
north-trending basaltic unit in southwestern Tronsen Township, make these units a
better choice for exploration aimed at location of base metal deposits
Geology of the Batchewana-Pangis Area, District of Algoma, by G.M. Siragusa,
Ontario Geological Survey Report 243, 56 p. Accompanied by Maps 2479 and 2480,
scale 1:31 680. Published 1986. ISBN 0-7729-1013-8.




Introduction

Location and Access

The Batchewana-Pangis Area is in the southern part of the Algoma Dlstncl and is
bounded by Latitudes 47°07°30" and 47°15'00"N and by Longitudes 84°00°00" and
B4°30°00"W. It includes an eastern slrip of Smilsky Township; the 3 contiguous
townships of Tolmonen, Tronsen, and Vibert; most of Way-White Township; parts of
northern Nicolet, Norberg, Olsen, Davieaux, and Desbiens Townships; and paris of
southern Peever, Home, Raaflaub, Runnalls, and Running Townships; for a total of
520 km? (201 square miles). The area is within the Sault Ste. Marie Mining Division.

A dirt road connects Highway 17 with the Tribag Mine (outside map arsea} and
with the Algoma Central Railway flag stop at Batchewana (official spelling) in the
central part of Tronsen Township. From Batchewana Station the road extends
eastward across the Mongoose-Wart Lakes area of Vibert Township and, presum-
ably during the winter of 1875, was exiended northward 1¢ end at the Batchawana
River in Running Township, close to the northern boundary of the map area. In the
southern part of the map area this road crosses the Little Batchawana River and
the Balchawana River on log bridges which in the spring of 1874 were nol
passable having been partially washed out; in the spring of 1975 a segment of the
road itself was obliteraled by the waters of the Batchawana River. Another bush
read connects the area around Big Pike Lake with Highway 17 via the Montreal
River road, thus giving limited access to the northwestern part of the map area.
Although many old bush roads are found within the map area as the result of
logging during the past 25 or 30 years, most of these are overgrown and offer no
practical means of internal communications. The Algoma Central Railway crosses
parts of northern Davieaux, southwestern Viberl, central and western Tronsen,
northeastern Tolmonen, and southeasiern Home Townships. Spruce Lake (Davieaux
Township), Mongoose Lake (Vibert Township), Batchewana Station (Tronsen Town-
ship), and Rand Lake (Tolmonen Township) are flag stop points for passenger
trains. Big Pike, Patterson, Mitchell, and occasionally Rand Lake, are used as
access points to the weastern hatf of the map area by floal-equipped airplanes.
Mongoose, Quintet, Spruce, Wart, Pan, Tribble, and Masten Lakes, and to a lesser
axtent Guyatt Lake and the "Z* shaped lake at the boundary of Way-White and

SMC 15105

Figure 1. Key map showing location of the Batchewana-Pangis Area. Scale
1:3 168 000 (1 inch to 50 miles).
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Desbiens Townships, are used ags access points to the eastern half of the map
area. However, the only practical means of access to a farge portion of Way-White
Township and to segments of the northern fringe of the map area is by helicopter
because the lakes found in these areas are small, or too shallow, or parlially
occupied by floating marsh. The Batchawana River, the main waterway in the area,
flows southward and drains into Lake Superior. It crosses under Highway 17
approximately 64 km (40 miles) north of Saull Ste. Marie. During most of the
summer this river is too shallow to be a convenient canoe route over significant
distances within the map area.

Mapping of the area was undertaken during the field seasons of 1974, 1975
and part of 1976. The western and eastern haives of the present map area are
covered at the scale of 1:15840 (1 inch to 1/4 mile) by Preliminary Map P.998
(Siragusa 1975), and by Preliminary Maps P.1193, P.1833 and F.1834 (Siragusa
1976, 1978), respectively. The whole area is covered by Geological Survey of
Canada - Ontario Department of Mines Aeromagnetic Map 2202 G at a scale of
1:63 360 (or 1 inch to 1 mile), by the Batchawana topographic sheet at the scale of
1:126 720 (or 1 inch to 2 miles), and by the homonymous topographic sheet at the
scale of 1:50 000 (or about 1 inch to 4200 feet).

Physlography
The western, central, and eastern parts of the map area referred to in this part of
the report are defined as follows: (1) western part—that part of the map area lying
wesl of the Batchawana River; (2) central pari—that part of the map area between
the Batchawana River and Longitude 84°05'00"W; (3) eastern part—that part of the
map area bounded by longitudes B4°00'00" and 84°05'00"W.

The term ~altitude” mieans allitude above mean sea level (Reference: Topo-
graphic Map 4t N/1, Edition 1 MCE, Series A 751, Batchawana, scale 1:50 000,
Ottawa, 1969).

Different physiographic fealures characterize the western, central, and eastern
parts of the map area.

Western Part of the Map Area

The western part of the map area is characterized by very rugged topography. in
this part of the map area the altitudes of the valley floors vary from 280 to
approximately 396 m (850 10 1300 feet), but the altitude of the tefrain dissecled by
these valleys is mostly between 457 and 533 m (1500 and 1750 fest). The higher
hills are mostly clustered in 3 areas. These are located in southwestern Home and
northwestern Tolmonen Townships, in southeastern Raaflaub and southwestern
Runnals Townships, and across the Batchawana River along the boundary of
Tolmonen and Tronsen Townships.

Migmatitic granilic rocks underlie the first area, and dominantly supracrustal
and subordinate granitic rocks underlie the other 2 areas. Throughout the map area
diabase is very frequently found at, or in close proximity to, the tops of individual
hills.

With some exceptions, steep slopes (i.e. 40 to 50°) which are often uneven
because of subvertical buttresses of variable height, occur from valley-floor or
lake-surface levels to an altitude of about 467 m (1500 feet). The gradients of the
ferrain with altitude above this value are generally less steep. Thus, the 1500 feel
(467 m) topographic contour line is approximately coincident with the edge of the
highland. Semi-barren cliffs of great natural beauty and up to 150 m (500 feet)
high are typical landforms in the western part of the map area. Prominent cliffs
occur along many segments of the Batchawana River valiey from the southern to
the northern boundaries of the map area, specifically in the Mitchell and Carpenter
Lakes areas of Tronsen Township, north of the Little Batchawana River in Tol-
monen Township, and in the Negick Lake-Negick Creek area of the same township.

The vatley of the Batchawana River is the most prominent single physiographic
feature of the area. Within the map area it is essenlially straight and trends
northeast. The floor of the valley in the map area ranges in altitude from about 274

4



BATCHE WANA-PANGIS AREA

to 320 m (800 to 1050 feel) with an average gradient of about 0.2% downstream
from Batchewana Station and an average gradient of half this value (i.e. 0.1%)
upsiream from the station. The lower gradient of the upper segment of the river is
reflected by the occurrence of meanders and meander cutoffs at Batchewana
Station and close to the northern boundary of the map area, and by incipient spur
trimming at another locality halfway between these two. Except for the Littie
Batchawana River and a few others, tributary junctions with the Batchawana River
are marked by steep gullies, the bottoms of which are dry, or nearly so, during
most of the summer.

In the western part of the map area, and generally throughout the Montreal-
Batchawana Rivers area, the drainage pattern is essentially controlled by bedrock
structure. The outstanding rectanguiar pattern of the northwest-trending {primary)
and northeast-trending (secondary) tributaries on the north side of the Montreal
River are the best example of this control (see Topographic Map 41 N/8. Ed. 1MCE,
Series A751, Grey Owl Lake, scale 1:50 000, Ottawa, 1969). These same trends are
typical, although less pronounced, of the tributaries of the Batchawana River. Some
of the streams and elongated lakes, that are part of the Batchawana River
watershed in northeastern Raaflaub and northwestern Runnats Townships, define a
slightly curved pattern which is convex to the north, and parallels the very gentle
north-pointing curve of the Montreal River just north of these townships.

Most of the lakes in the western part of the map area occupy local depressions
in the northeast or northwesl-trending valleys drained by the fributaries of the
Batchawana River. Trim, Fuller, Carpenter, and Tay Lakes are examples of this
type. Negick, Big Pike, and Hailey Lakes are in areas characterized by intersecting
fractures, and thus both the northwest and northeast trends are shown by their
outiines. East-trending lakes are uncommon although well represented by Patterson
and Mitchell Lakes. The outline and orientation of Patterson Lake are controlled hy
the east-trending layering of the metasediments underlying the area. Mitchell Lake
occupies part of the botlom of a glacial trough the shape of which is parabolic with
convexity to the northwest. This feature represents the bifurcate southern end of a
northwest-trending trough which extends beyond the northern boundary of the map
area, and intersects the Montreal River 750 m (2460 feet) east of the dam in central
Home Township. The bifurcate outline of the trough in the Mitchell Lake area
resulted from the southeastward flow of ice around the flanks of the prominent hill
on the south side of the lake, and the shape and trend of the lake are unrslated to
the structural features of the rocks underlying the area. The same applies to other
lakes occurring along the northwest-trending segment of the trough as, for exam-
ple, Rand and Shoepack Lakes.

The gradient relationships of drainage northwest of the Baichawana River
show that the divide between the watersheds of the Balchawana and the Montreal
Rivers is parallel to and at a distance of 1.5 to 4 km (0.2 to 2.5 miles) scuth of the
Montreal River. The Baichawana and Chippewa Rivers trend northeast whereas the
divide between their watersheds trends east being closer o the Batchawana River
in the west and closer to the Chippewa River in the east (see "Central Part of the
Map Area”).

Central Part of the Map Area

This area is bounded to the north by a segment of the Batchawana River valley
13 km (8 miles) in length. Apart from the steep, uninterrupted, northwestward slope
along the southern margin of the valley, steep slopes are uncommon, and are
essentially restricted to the Mongoose Lake-Mongoose Creek area of eastern
Tronsen and western Vibert Townships. The rest of the area is characterized by
hiltly to rolling topography which lacks the marked relief contrasts typical of the
western part of the map area. Approximately half of the area has allitudes that
range between 396 and 442 m (1300 and 1450 feet). Altitudes in the other half of
the area generally range between 457 m (1500 feet) and 533 m (1750 feet) but in 5
locations hills range between altitudes of 533 m (1750 feet) and 564 m (1850 feet).
One of the § higher hilis is in an area underlain by metavolcanics in northwestern
Way-White Township. All the other higher hills are in northwestern Vibert Township
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where they form a northeast-trending ridge along the southern side of the
Batchawana River valley. The peaks of this ridge are in 3 areas which are
separated by 2 northwesi-trending short valleys drained by primary tributaries of
the Batchawana River. From southwest to northeast the 3 areas are underlain by
metagabbro intruded by diabase; metasediments; and granitic rocks iniruded by
diabase, respectively.

Mongoose Lake, Wart Lake, and their associated streams are part of the
Batchawana River and Chippewa River watersheds respectively. In southern Vibert
Township the divide between these watersheds is "V” shaped and lies very ciose
10 the Chippewa River (1.5 km or 0.9 mile) whereas in northern Vibert Township the
divide is quite close to the Batchawana River (1 km or 0.6 mile). In this area,
therefore, conditions are similar to those in northeastern Norberg and northwestern
Olsen Townships.

The relationships between the watersheds of the Baichawana and the Chip-
pewa Rivers in southern Vibert and southern Tronsen Townships resulted from
shifting of the divide toward the south and southeast, owing to the greater erosive
power of the primary tributaries of the Batchawana River and, notabiy, of Mon-
goose Creek. Shifting of the divide was locally favoured by the metamorphic
foliation in the supracrustal rocks (e.g. southeast of Mongoose Lake), but apart
from this, the position of the divide in these arsas has no relation to important
structural features. It is evident that both the Montreal and the Batchawana Rivers
are asymmetrigally located within their watersheds. In fact, the Montreal River flows
very close to the southern boundary of its watershed, and so does the Batchawana
River except in the areas where divide-shifting has occurred (see above). This
indicates the presence of a generally low-gradient slope to the southeast in the
terrain extending: (1) from the edge of the highland along the south side of the
Montreal River to the edge of the highland along the north side of the Batchawana
River, and (2) from the edge of the highland along the south side of the
Batchawana River to the north side of the Chippewa River. This slope may refiect
structural conditions {see "Structural Geology”), and is not easily recognized using
data other than drainage relationships because the ruggedness of the terrain
masks the gentle gradient of the slope.

Eastern Part of the Map Area

Swampy and hummocky terrain with a mean elevation of 404 m (1325 feet) forms
a broad northwesi-trending zone having an average width of about 1.6 km (1 mile).
This zone extends from east central Way-White Township to the St. Clair-Marshy
Lakes area of southern Running Township. Gentle hilis with elgvations of 427 to
457 m (1400 to 1500 feet) separated by broad valleys, which are short and trend
dominantly northwest, are the typical landforms in the rest of the area, and
particularly in southwestern Way-White and northern Desbiens Townships. Eleva-
tions of 457 to 488 m (1500 to 1600 feet) occur at & localities. Four of the 5 higher
hills are in west central Way-White Township, and 1 of them is in northern
Desbiens Township. All these areas are underiain by metavolcanics intruded hy
diabase dikes.

The random drainage pattern of the northern half of the area reflects the topo-
graphic influence of glaciation. This area lies within the Batchawana River water-
shed. The southern half of the area is within the Chippewa River watershed. In
southwestern Way-White Township the course of the river changes abruptly from
northeast to southeast. The southeast trend of the Chippewa River, and of most of
its secondary tributaries, is controlied by layering and metamorphic foliation in the
volcanic rocks underlying the area. The same structural features control the
orientation and outlines of the rock-rimmed lakes occurring in the area, as for
example, Lucky, Masten, and Tribble Lakes.

Rock Exposures

The map area has been extensively glaciated. Even steep slopes are veneered by
variably thick soil and hardwood forest. Rock exposures are abundant throughout
the map area with many excelient outcrop localities. However, in many areas they

6



BATCHEWANA-PANGIS AREA

are difficult to examine being either prominent cliffs, a thorough examination of
which is problematic, or smooth exposures of small size, semiburied by the
overburden. These conditions occur particularly in the western part of the map
area. Barren to semiburied scree is widespread along the slopes, and often, neither
the nature of the terrain, nor other observations eslablish with certainty whether
small exposures represent bedrock or buried scree. Because of this many small
exposures have to be avoided.

Natural Resources

The trees within the map area include maple, birch, poplar, and pine, which have
been heavily harvested during the past 25 or 30 years. Small spruce and cedar
swamps have locally developed along the rivers, and at the foot of the high
ground. Bear, mcose, partridge, rabbit, and beaver are abundant throughout the
map areg; in the summer of 1974 the base camp of the field party was twice
devastated by bears. Ducks and blue herons were encountered along creeks and
swamps in the eastern part of the map area, and loon were common on most lakes.
Data compiled by the Ministry of Natural Resources (1963) show that the area is
within a zone of relatively good agricuitural potential; the annual snowfall, rainfail,
and the average July temperature are 2.3 to 3.8 m (80 to 150 inches}), 0.76 to
0.89 m (30 to 35 inches), and 18 to 19°C (64 to 67°F), respectively. The regional
frost hazard is classified as "moderate”. The valley of the Baichawana River is
deliminated by steep rocky banks along most of its course, and, if it were to be
dammed, a reservoir basin with capacity similar to that of the Montreal River could
be developed for production of hydroelectric power. The naiural beauty of the area
attracts many tourists, Cabing and/or cottages are found along the shores of Rand,
Carpenter, Patterson, Quintet, Mongoose, Warl, Spruce, and Tribble Lakes.

Previous Geological Work

The eastern halt of the present map area comprised part of the Mississagi
Reserve-Goulais River map area mapped in 1924 by E.S. Moore (1925), at the scale
of 1:63 360 (or 1 inch to 1 mile). The western half of the present map area was
mapped by the same author in 1925, at the scale of 1:126 720 (or 1 inch to 2
miles}). The mapping in 1825 was part of a geological survey over a group of 15
lownships located in the Batchawana Bay area of Lake Superior (Moore 19286).

Present Geological Survey

The mapping method varied depending upon the lithology, outcrop density, and the
aercmagnetic refief of the terrain. Areas underlain by supracrustal rocks were
mapped from lake shores and by pace-and-compass traverses al intervals of
approximately 400 m {0.25 mile), or less, where this was warranted by the outcrop
density. In planning of tie-lines among outcrop areas, the criteria used were the
size, the expected quality of exposure, and the asromagnelic expression of the
outcrop areas. Tie-lines connecting cliffs and hill-tops were extensively used in the
western half of the map area regardless of spacing. Such lines are the only
practical method of locating good exposures in the area. Areas peripheral to the
supracrustal rocks but showing aeromagnetic expressions which departed in
shape, trend, or both, from those considered typical of diabase dikes, were
covered by traverses even when the estimated probabitities of finding outcrops
were low. Acetates overlain on air photographs supplied by the Air Photo Library of
the Ministry of Natural Resources, at the scale of 1:15 840 (1 inch to 1/4 mile) and
flown in 1973, were used to record geotogical data which were then tansferred to a
1:15 B40 {or 1 inch to 1/4 mile) base map supplied by the Cartographic Unit of the
Surveys and Mapping Branch. Scale distortions of up to 40% were noted in some
air photographs and particularly among those covering the northern haif of the map
area. These distortions, which are probably related to the ruggedness of the
terrain, were overcome in most cases by recalculating the scale of the air
photograph in question, and by using a plotting ruler designed accordingty. Another
difficulty related to the ruggedness of the terrain originates from the abundance of
barren or semiburied scree adjacent to many prominent bedrock exposures. Be-
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cause of this, the inference of detailed geological relationships close to scme of
the prominent outcrops relies on interpretation,
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General Geology

The eastern part of the map area is underiain by an overturned northwest-trending
metavolcanic sequence (Table 1) which faces southwest, and has an estimated
maximum thickness of 9900 m (32 500 feet). About 1/5 of this thickness, in the
upper part of the sequence, consists of calc-alkaline felsic pyroclastic metavoi-
canics, whereas the other 4/5 consists of mafic metavolcanics. The metavolcanics
at the top of the malic section are high-iron tholeiitic basalts. Basaltic komatiite is
present, although in undefined amount, down sequence (i.e. northeastward) of the
high-iron tholeiitic basalt.

Voicanogenic metasediments consisting dominantly of fine grained quartzo-
feldspathic rocks with small local bands of ironstone, and subordinately of poly-
mictic metaconglomerate and metaconglomeratic arenite, underlie parts of the map
area west of Way-White Township. These rocks form a succession which thins
eastward where it overlies the calc-alkaline metavolcanics at the top of the
overturned northwest-trending series. The calc-alkaline metavolcanics are stratig-
raphically below the metasedimentary succession and are the source malerial of
the latter. Another metasedimentary unil which includes arkose and arkosic to
subarkosic wacke with reiatively high mafic content, underlies northern Tronsen
Township. This unit is bounded to the north by tightly folded flows of basalt and
basaltic komatiite that form the southern margin ot the northeasli-lrending lobe of
the Batchawana greenstone belt. This is most likely an older unit which derived
from the mafic metavelcanics adjacent to it, and the author interprets it as being
deposited prior to the calc-alkaline volcanics which were the source material for
the younger metasediments. The 2 metasedimenltary units are in contact in Tronsen
Township where their contact relationships are obscured by folding and metamor-
phism. if the inferred straligraphic relationships between the 2 metasedimentary
units are correct, then the deposition of volcanogenic sediments in Tronsen
Township progressed initially from north to south and subsequently from east to
west. At any rate, the accumulation of volcanogenic sediments, in one or more
cycles, is thickest in the present area of Tronsen Township, and thinnest in eastern
Vibert and western Way-White Townships.

The supracrustal rocks are generally strongly deformed and folded about
east-trending and north-trending axes by emplacemsent of granitic and gabbroic
intrusions within them and granitic intrusions adjacent to them, by shearing asso-
ciated with folding and intrusion, and by faulting. The metamorphic rank increases
westward and varies from upper greenschist facies (Fyfe et a/ 1958) in the mafic
metavolcanics underlying Way-White Township, to the quartz-staurolite subfacies
of the almandine amphibolite facies in the metasediments underlying Tronsen
Township. Numerous diabase dikes of Late Precambrian age trend dominanlly
northwest and intrude the supracrustal and granitic rocks. The diabase dikes give
form to prominent and often spectacular physiographic features throughout the
map area.

EARLY PRECAMBRIAN (ARCHEAN)

METAVOLCANICS
Areal Distribution and Relationships of Metaveolcanic Units

The main metavolcanic belt, trending northwest, underlies most of Running, Way-
White, and Desbiens Townships, and small parts of eastern Vibert Township.
Smatler metavolcanic units occur in 6 other separate areas. Five units are situated
along the southern boundary of the map area. The sixth is adjacent to the northern
boundary of the map area in Raaflaub Township. In addition, minor metavolicanics
are found as local interbeds within metasediments at a few localities in Vibert and
Tronsen Townships, and as rare xenoliths in migmatitic granitic rocks underlying
western Tolmonen Township. The 4 westernmost metavolcanic units along the
southern boundary of the map area represent the northern extensions of a continu-
ous and generally east-trending metavolcanic belt located south of the present
map area (see Geological Map 2251 Giblin and Armburst 1973). There is littie
doubt that the east-trending metavolcanics underlying the Pangis area are also part
of this belt, but further mapping is needed to establish their relationships to the
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TABLE 1. TABLE OF LITHOLOGIC UNITS FOR THE BATCHEWANA-PANGIS AREA.
PHANERCZOIC

CENCZOIC
QUATERNARY
PLEISTOCENE AND RECENT®
Boulder, sandy, and silty tili; erratic boulders

Unconformity
PRECAMBRIAN

MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC)
MAFIC INTRUSIVE ROCKS
Olivine diabase; porphyritic diabase
intrusive Contact
EARLY PRECAMBRIAN (ARCHEAN)
FELSIC INTRUSIVE AND METAMCRPHIC ROCKS
Porphyritic biotite gquartz monzonite, subordinate biotite-hornblende
diorite, and minor biotite granodiorite and trondhiemite; pegmatite;
metasedimentary migmatite (/it-par-iit gneiss)
Intrusive Contact
MAFIC INTRUSIVE ROCKS
Hornblende gabbro; anorthositic gabbro
intrusive Contact
METAVOLCANICS AND METASEDIMENTS
METASEDIMENTS
Arkose, arkosic wacke, subarkosic wacke; siltstone; slate, argiliite, spot-
led slate; polymictic conglomerate; conglomeratic arenite; banded mud-
stone; garnetiferous metasediments; iron formation
METAVOLCANICS
FELSIC METAVOLCANICS:

Rhyolite, dacite; rhyolite agglomerate; porphyritic rhyolite, rhyolite tuff;
rhyolite breccia

MAFIC METAVOLCANICS:

Basalt, basaltic komatiite; pillowed, porphyritic, vesicular, and por-
phyrobiastic basait; lapilti-tuff, tuff, and pyroclastic breccia with basaitic
matrix

Note:

(a) Not described in 1his report.
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northwesl-trending metavolcanics of the main bell in the present map area. The
large and dominantly north-trending metavelcanic unit close to the boundary of
Tronsen and Tolmonen Townships, and the 2 main metavolcanic units in the
northeast-trending metavolcanic-metasedimentary sequence underlying- part of
northern Norberg Township, are parts of formerly conlinuous supracrustal units
which were folded and partially disrupted at the time of the emplacement of the
granitic rocks underlying eastern Tolmonen and parts of Norberg Townships. The
north-trending metavolcanic unit is approximalely 7.2 km (4.5 miles) long and
represents the eastern limb of an antiform which has a shallow plunge to the north
and a subvertical north-trending axial plane slightly concave toward the west. The
"nose” of the fold is in east central Tolmonen Township; in this area the width of
the metavolcanic unit is approximately 365 m (1200 feet) or about 1/4 or less of
the width of the same unit in the eastern limb of the fold owing to thinning of the
metavolcanics in the area of maximum curvature of the structure. The western limb
of the fold has been largely obliterated by the intrusion of granitic rocks and is
represented by the northeast-trending and northwest-dipping supracrustal rocks on
the south side of the Batchawana River in northern Norberg Township. The general
relationships just mentioned are further discussed when considering structural data
from previous mapping south of the present map area (see "Structural Geology”).
Previous mapping north of the present map area (Moore 1926) has indicated that
the metavolcanic unit located in Raaflaub Township (former Township 26 Range
15) underlies a narrow strip of land within the southern part of this township, but
more recent compilation maps (Giblin and Leahy 1967; Ayres et al 1971) show
that the unil extends outside the map area to the north and east of Raaflaub
Township where it connects with the main northwest-trending belt underlying the
eastern part of the map area. The same 2 maps show also that the unit consists of
felsic to intermediate metavolcanics, bul during present mapping that part of the
unit within the map area was found to consist of basall. Definilion of the stratig-
raphic relationships of the metavolcanic units within the map area is made difficult
by the fact that all these units are only partially exposed at the margins of the
area, and by the fact that primary structures are found only in a few local areas
underiain by metavolcanics of the main northwest-trending belt. This bell underlies
the eastern sixth of the map area and extends beyond the northern, eastern, and
southern boundaries of the latter. The northwest strike of metamorphic foliation in
the metavoicanics of the belt parallels the overall trend of the beit and, to a large
extent, the general trend of the aeromagnetic expression associated with it. The
aeromagnetic and structural trends are at variance in a narrow strip of land
adjacent to the eastern boundary of the map area where the aeromagnetic trend is
essentially northerly (see ODM-GSC Aeromagnetic Map 2202G, 1963). Where com-
positional layering occurs in the metavolcanics the bedding and foliation planes
were found to have the same (northwest) trend, and where evidence of bedding
was lacking these planes were assumed to have the same trend. With the further
assumption that the dip angles of metamorphic foliation and bedding are also
about equal (see "Structural Geology”} the maximum thickness of that parl of the
main belt within the map area is 9913 m (32 522 feet). Repetition by folding may
account for part of this thickness. The dominant direction of dip is northeast and
the facing directions in pillowed outcrops found at a few localities in Way-White
Township indicate that the metavolcanics are, at least locally, overiurned.

Lithologles

Basalt is the dominant lithologic type in the main 7 areas undertain by mafic
metavolcanics, and rhyolite is the dominant felsic volcanic type particuiarly in the
large unit on the southwest side of the main northwesi-trending belt. Basaltic
komatiite is of local occurrence within the basattic portion of the main belt and at 1
locality in Raaflaub Township. Dacite is rare and is apparently restricted to some of
the small felsic units interbedded with basait or metasediments. Both the mafic and
the felsic metavolcanics include porphyritic and fragmental types. Data on the
chemical composition and trends of the metavolcanics are presenied and dis-
cussed under "Petrochemistry of Metavolicanics”.
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Mafic Metavolcanics

Basalt, Basaltic Komatiite

This unit inciudes basalt and lesser basaltic komatiite. In general, the basaltic
rocks of the main northwest-trending belt have lighter colour and finer grain size
than those underlying the other parts of the map area. These differences reflect
the lower metamorphic rank of the former (see "Metamorphism”). in the present
case, regardless of the metamorphic rank of the rocks considered, basaltic
komatiite can not be distinguished from basalt by means other than chemical
analysis, and thus the general and microscopic descriptions given for basalt apply
aiso to basallic komatiite.

The basalt of the main northwest-trending belt is medium to light grey,
grey-green, or green in colour on the fresh surface and weathers mostly to light
grey and grey-tan hues; reddish-brown staining due to oxidation of minor pervasive
pyrite disseminations may be locally present. Owing to lichen development, bleach-
ing of outcrops close to stagnant water, and presence of a black crust on those
along forested gullies or adjacent to flowing water, the colours of the weathered
surfaces have no diagnostic significance. The rock is fine grained to aphanitic,
dominantly affected by metamorphic fotiation, locally massive, and may contain
quartz veins and/or "pods” or, less commonly, caicile veins. Aitered basalt is
locally present. It has a very light grey colour on the fresh surface and an almost
white weathered surface. The colour and the dense textural character of the
aphanitic altered basalt in paricular, are such that the rock may appear very
similar to rhyolite. However, altered basalt is generaily softer than rhyolite, al-
though the reverse may be true if the rhyolite is strongly sheared, and lacks the
sheen commonly imparted to rhyolite by the presence of muscovite microlites.
Brown-grey ankeritic mottles may also be present on the whitish weathered surface
of altered basall. Pillow structures occur in a few outcrops in the St. Clair, Logan,
Masten, and Raine Lake areas of Way-White Township and at 1 iocality in the
western part of the same Township. Relatively numerous pillows are found along
the southern shore of Tribble Lake in Desbiens Township, outside and adjacent 10
the southern boundary of the map area. The piliows tend to be rather small and in
most cases they can not be utilized for top determinations owing to their strained
state, or to their eiliptical or Iobate outlines (e.g. Tribble Lake) from which no
packing relationships may be inferred without 3 dimensional exposures which, as a
rule, are jacking.

The basaltic metavolcanics other than those of the main northwest-trending
belt are mostly medium to dark green on the fresh surface, and although they
weather to generally lighter colours the difference may be practically insignificant.
The rocks are fine to medium grained, occasionally coarse grained, lack primary
features, are almost invariably well foliated, and are locally gneissic. The mafic
rich layers of the gneissic variety may be almost black on both the fresh cut
surface and the weathered surface {e.g. Raaflaub Township).

Porphyritic, Vesicular, and Porphyroblastic Basalt

Porphyritic and/or vesicular basall is apparently very rare and because of this no
specific mapping code has been used for this rock. The porphyritic texture is best
seen on the fresh surface of massive or nearly massive basalt of low metamorphic
rank {e.g. local outcrops in the St. Clair Lake area), and is defined by the presence
of dull white grains, generally 0.5 mm in size, scattered through the aphanitic
groundmass of the rock. The grains are of 2 types, namely, those consisting of
variably altered subhedrai plagiociase phenocrysts, and those censisting of car-
bonate(s) crystals or aggregates displaying sharply defined irregular or lenticular
outlines, well developed polysynthetic twinning, and no recognizable plagioclase
relics (see "Petrography of Basaltic Rocks”). The grains of the first type indicate a
primary porphyritic texture, and those of the second type suggest either a primary
porphyritic texture in which former plagioctase phenocrysts have been thoroughly
replaced by carbonate(s), or a secondary filling of small vesicular cavities. Micro-
scopic evidence suggests that both processes may have occurred, but in the field
no observational criterion is consistently applicable to the distinction of these
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processes mainly because of the small size of the grains. The weathered surface
of basalt of relatively high metamorphic rank {i.e. underlying areas other than that
of the main northwest-trending belt) may locally show a texture characterized by
abundant medium to dark green hornblende nodules. The noduies are generally 1
1o 3 mm in size, and are set in a finer grained and lighter coloured groundmass.
The texture of this rock is porphyroblastic {(see "Pelrography of Basaltic Rocks”),
but as a rule this is not apparent on a fresh cut of the rock which has a uniform
dense green colour.

Lapilli-Tuff, Tuff, Breccia

These rocks are of minor occurrence. Lapilli-tuff forms rare layers generally about
50 em (16 inches) thick interbedded with basaltic flows at a tew localities in
western Way-White Township. Tuff layers 2 to 15¢m (1 to 6 inches) thick are
interbedded with 1apilii-tuff or basaltic flows in some of these localities, and at 1
locality in the Logan Lake area. Breccia was found only at 1 iocality in northern
Desbiens Township. Breccia is characterized by the angular 1o subangular outlines
of the clasts contained within it. In all 3 types of fragmental rocks the clasts are
rhyolite or dacite and the groundmass is basalt and accounts for an estimated 1/2
to 2/3 of the volume of the rock. The amount and compositicn of the groundmass,
regardless of the composition of the clasts, are the criteria used to ascribe these
rocks 1o the basaltic unit and to distinguish them from the pyroclastic felsic
metavolcanics. The weathered surfaces of these rocks are heavily textured by
white to greyish-white clasts commonly in slight relief owing to stronger erosion of
the green or grey-green fine grained groundmass. The claslic texture is recogniz-
able or ciearly apparent also on the fresh cut depending on whether the latter is
dry or wet Lapilli-tuff and tuff are affected by variably severe shearing and
because of this the clasts have eliiptical or lens-like cross sections with axial
ratios generally between 1:3 and 1:12. The breccia is the least deformed rock and
contains many angular clasts the cross sections of which have axial ratios of 1:1.5
to 1:2, or about equant outiines. The clasts consist of dense to pumicecus rhyolite
and represent an estimated 40% in volume of the rock. Although they are
predominantly within the lapilli size range, they may be up to 14 cm (5.5 inches)
long. Two excellent exposures of this rock were found close to the southemn
boundary of the map area, approximately 1200 m (4000 feet) west of Tribble Lake.

Petrography of Basaltic Rocks

The following petrographic description is based on 36 thin sections of basallic
samples, 21 of which are from the main northwest-trending belt, and 15 which are
from the other volcanic units in the map area.

In order of decreasing abundance, chlorite, carbonates, and plagioclase are
generalty the principal components of metabasalt from the main northwest-trending
bell. The volume of carbonatles was found to exceed that of chiorite in a few thin
sections. Chlorite commonly accounts for an estimated 60 to 70% in volume of the
rock, has pleochroic colours ranging from green, grey-green, or brownish-green to
nearly coiourless, and in some sections shows the anomalous blue interference
colour characteristic of penninite. it occurs as scaly, lameliar, and fan-shaped
aggregates of relatively large size and, together with carbonates, epidote, and
hematite, as a component of the cloudy cryptocrystalline groundmass of the rock.
Depending upon the mutual proportions of large chloritic aggregates and ground-
mass, 1 of 3 general textura! types may resull. A common type is a rather uniform
cloudy cryptocrystalline texture resulting from lack of large chloritic aggregates and
poor definition of the few that are present The reverse conditions produce a
relatively coarse texture characterized by the abundance of large randomly ori-
ented shreds and lamellar aggregates of chiorite, and by the interstitial nature of
the little cryptocrystalline groundmass present between them. The third texiural
type is "porphyritic” in appearance and occurs where the large chloritic aggregates
or shreds and the cryptocrystaliine groundmass are both present in significant
proportions, These features are interpreted to be due to the effects of slight
difterences in metamorphic conditions which were sufficent to modify the texture
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of the rock, but were too small to be recorded by changes in mineralogical
composition. Carbonates are ubiquitous as cryplocrystalline groundmass compo-
nenis, as subhedral individual crystals or as aggregates of euhedral interlocking
crystals filling tiny fracture networks and pinpoint vesicles, and as alteration or
replacement products of plagioclase phenocrysts in porphyrilic basalt. Polysyn-
thetic twinning is commonly well developed in the carbonates. Pilagiociase occurs
as subhedral 1o anhedral laths which are mostly 0.08 to 0.2 mm in size, and which
are commonly affected to variable extent by carbonatization and kaolinization. In
many cases the plagioclase laths maintain their original outlines but have been
thoroughly decomposed by these alteration processes. The composition of
plagioclase could not be determined in 17 of the 21 thin sections that were
examined: it was found to be albite (Ang), andesine (Anz, An,) and oligoclase
{Any} in 1, 2, and 1 of the remaining 4 thin seclions, respectively. The common
accessory minerals are quartz, epidote, hematite, leucoxene, and pyrite. Rare
accessory minerals include biotite, muscovite, actinolite, zircon, and pyroxene
relics. One thin section of breccia (see "Lapilli-tuff, Tuff, Breccia”) shows that the
matrix of the rock is basaltic, is of the uniform cryptocrystalline type previously
described, and that the clasts consist of porphyritic rhyolite. Because these clasts
are a subordinate component of the unit, it was found preferable to give their
description in this subsection rather than in the foliowing general subsection on the
rhyolitic and dacitic rocks. The clasts have angular to subrounded outlines and, in
thin section, have long dimensions of 2 to 12 mm. The porphyritic texture of the
clasts results from the presence of 3 types of phenocrysts differing from each
other in size, composition, and shape, embedded in a microcrystalline guartzo-
feldspathic matrix. This matrix has grain size of 0.012 to 0.034 mm, is dominantly
feidspathic, and consists in part of cloudy aggregates of cryptocrystalline chiorite,
sericile, epidotle, and lesser hematite. The amount of these alteration products
varies among individual clasts but does not exceed a estimated maximum of 8%
by volume of any clast. The cryptocrystalline aggregates transect the boundaries
of some clasts, and this suggests the possibility that hydrothermal alteration was
induced in these clasts by the basalt which engulfed them (i.e. present ground-
mass of the breccia). The prominent type of phenocrysts inciudes feldspar crystals
generally between 0.3 and 0.7 mm but up to 2.5 mm in size. Many of these
phenoccrysts have rhomboidal or hexagonal outiines (see Photo 1), and virtuatly all
of them are thoroughly replaced by a dense aggregate of cryptocrystalline epidote
which may be moitied by hematitic striations. Where iron oxides are present in
more than trace amounts, they tend to concentrate at the margins thus emphasiz-
ing the outlines of the phenocrysts. A second kind of phenocryst includes fresh
looking crystals which are untwinned, have rather uniform size of 0.045 to
0.07 mm, give a biaxial interference figure, and show first order white-yellowish
birefringence. The unusual feature of these crystals, which are probably albitic
plagioclase, is that many of them tend to be, and some are, aimos! periectly
square in shape. The third kind of phenocryst inciludes a few subrounded or
amoeba shaped quartz domains up to 1.3 mm in size. The quartz in these domains
is unstrained and unusually pure owing to lack of inclusions. The rounded em-
bayments characteristic of the larger amoeboid domains are clear evidence of
magmatic corrosion at the margins of formerly euhedral quartz phenocrysts.

Hornblende and plagioclase are the principal components of the basaltic units
except in the main northwest-trending belt. Variable amounts of one or more of
chiorite, carbonates, and epidote were seen in 5 of the 15 thin sections thal were
examined, and accessory actinolite was found in 2 of the chiorite-bearing thin
sections. Chlorite, carbonates, epidote, and tc a lesser extent hematite, occur
essentially as cryptocrystalline groundmass components; epidote and/or carbon-
ates are also present as alteration or replacement products of feldspars. The
common accessory minerals are quartz, hematite (present also as an oxidation
product of pyrite), penninite, garnet, pyrite, and microcline. Biotite, muscovite,
clinopyroxene relics, and zircon (as inclusions in hornblende) are rare accessory
minerais. Hornblende commonly accounts for 50 to 80% of the composition of
basalt, and in a few cases is virtually the only component of the rock. it has
pleochroic colours ranging from light green and tan to intense green and has 2
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stals filling fracture networks. The total amount of quartz seldom exceeds an
estimated 4% in volume of the rock.

Felsic Metavolcanics

Rhyolite, Dacite

This unit includes rhyolite and minor dacite. Because, in the present case, no
criteria other than chemical analyses are consistently applicable to the distinction
of these 2 types, the descriptions of the general and microscopic characters given
for rhyolite apply also to dacite. Rhyolite includes agglomeratic, tuffaceous, and
porphyritic types, and rare breccia. These rocks are almost invariably sheared. The
effects of shearing range from a merely perceptible foliation which does not
induce loss of cohesion in the rock, to a schistosity such that hundreds of
paper-thin laminae are packed within a thickness of rock of about 2 cm. Where the
second condition applies (e.g. local areas of northern Desbiens Township) the rock
reduces to a soft muscovite schist which, owing to its extreme figsility, reacts
almost elastically 1o impact. While the intensity of shearing varies between the 2
extreme conditions just mentioned, it is generally sufficent to prevent a meaningful
interpretation of the small scale textural features observed in the field and, to a
lesser degree, also in thin section. Thus, for instance, sheared porphyritic rhyolite
and rhyolite-tuff are mostly indistinguishable in the field, and may be distinguish-
able only under particular conditions in thin section. For this reason these 2 types
have been ascribed to the same unit (unit 2d).

Rhyolite Flows

Rhyolite is commonly aphanitic to fine grained, foliated to strongly schistose, and
rarely massive or nearly so. it has very light grey to green or cream colours on the
fresh cut, and weathers mostly dull white which may be mottied by pinkish or
greenish hues. The schistose variety may include metamorphic derivatives of one
or more of the porphyritic and/or fragmental types described below.

Porphyritic Rhyolite, Rhyolite Tuff

The weathered surfaces of these rocks are textured by few to abundant inclusions
which are mostly 1 to 3 mm or less in size. They have nearly equant, ovoid or
lensoid outlines depending upon the intensity of deformation undergone by the
rock. In general these inclusions are lighter cotoured than the rhyolite within which
they are embedded, but they can not be recognized on the fresh cut surface of the
rock. In the rocks that were thin sectioned the evidence of primary porphyritic
texture is widespread, and the evidence suggesting a primary fragmental texture
(i.e. lithic tuff, crystal tuff) is uncertain and scarce. On this basis il is tentatively
suggested that porphyritic rhyolite and rhyotite tuff represent major and subordi-
nate types, respectively. These rocks occur mostly within the large felsic unit on
the southwest side of the main northwest-trending mafic metavoicanic belt.

Rhyolite Agglomerate

This rock consists of variably well defined white ovoid and lenscid rhyolite clasts
generally 5 to 13 cm (2 to 5 inches) thick and 15 to 35 cm (6 to 14 inches) long,
embedded in a fine grained rhyoclitic matrix (see Photo 2). The matrix commonly
accounts for an estimated 20 to 50% of the rock in volume, and may have a light
greenish-lan colour, or may be white and thus distinguishable from the clasts with
some difficulty. In some outcrops the clasts are closely packed together and the
matrix is a minor component of the rock. Many clasts have uniform colour and
texture throughout their cross sections, while others have thin rims of appreciably
darker colour. These rims may be slightly finer grained than, or have the same
grain size as, the rock at the core of the clasts. This evidence is interpreted by
suggesting that the clasis showing rims are volcanic bombs, the outer portions of
which were partially chilled before the bombs were engulfed, upon reaching the
ground, by rhyolitic lava which also contained fragments of solidified rhyolite (i.e.
the clasts with uniform colour and texture). Agglomerate is found in northern
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(sampie 3} and the other 2 are from the main northwesli-trending belt (samples 18,
19). Six of the 7 basaltic samples from the southern section of this belt piot in the
jfron-rich portion of the tholeiitic field {samples 24, 28, 30, 31, 32, 33), 2 of the 4
samples from the northern section of the belt piot in the same area of the same
field (samples 5, 6), and the remaining 2 plot in the magnesium-rich portion of the
tholeiitic field (samples 4, 7) together with one of the samples from the southern
section of the belt (sample 29). Except for the apparent predominance of iron-rich
tholeiite at the top of the basaliic section of the main northwesi-trending belt, the
present data appear to be insufficent to indicate significant trend changes, if any,
across strike in this section. More data would be desirable but much difficulty was
encountered in sampling voicanics thal were not visibly aitered.

One of the 4 samples from the north-trending basaltic unit in western Tronsen
Township plots in the magnesium rich portion of the tholeiitic field (sample 26),
and the other 3 plot virtually at the boundary of the calc-alkaline and tholeiitic
tields (samples 11, 12, 20). Apart from the spread in magnesium content between
samples 20, and 26, the plots of the 4 samples suggest that the basalt along the
whole length of the unit has a relatively uniform chemical character.

Two of the 3 samples from the basaltic unit located in Raaflaub Township plot
in the iron rich portion of the tholelitic field (samples 1, 2), and the third one plots
in the field of basatltic komatiite (sample 3). Without further chemical data the
coexistence of these divergent trends within a small area of the unit is of
problematic interpretation.

Samples from thin felsic voicanic layers interbedded with metasediments or
basalt plot either in the fields of calc-alkaline dacite (samples 9, 34) and tholeiitic
daciie {sampie 16), or at the boundary separating the fields of calc-alkaline
rhyolite and dacite (samples B, 35). These relationships suggest that the occur-
rence of "dacite”™ may be restricted to the thin felsic interbeds. Six samples from
the large felsic unit on the west side of the main northwest-trending belt, and 1
sample from the reiatively thick felsic interbed located on the east side of
Carpenter Lake (Tronsen Township), all plot in the field of calc-atkaline rhyolite
(samples 10, 14, 21, 22 23, 27, 13).

FeOQ + Fe, 0, + TIQ,
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Figure 2. Simpiified Jensen (1976) Cation Flot of chemical analyses shown in
Table 2; only the portion of the cation plot close to the ALO; vertex is
shown.
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TABLE 2 PARTIAL CHEMICAL ANALYSES OF METAVOLCANIC ROCKS FROM THE BATCHEWANA-PANGIS AREA,

Major Components in Weight Percent
Analysis
Number 1 2 3 4 ] 3] 7 8 9 10 11 12 13 14 15 16 17 18
Field Sample
Number 0-11-4 0-11-5 0-11-10 1-22-1 1-22-1a 1-23-1 1-24-2 1-24-4 2-10-222 2-22-11 3-7-74 3-7-75 3-11-452 3-20-58 3-22-1 3-24-1A 3-24-3 3-24-6
8i0g 51.90 49.10 49.80 48.80 50.70 650.40 4850 66.90 63.90 73.80 4960 47.70 72,10 74,10 52,80 61.20 49.00 28.70
Alg03 15.30 1470 1240 13,90 1400 14,90 1440 16.20 16,50 16.10 1550 16.80 15,90 15.80 12,30 1570 16,00 17.90
FeoOg 1.90 2.46 1.32 .90 2.70 3.76 2.80 0.75 1.90 0.08 3.76 2.80 0.70 0.25 3.74 3.63 6.09 2.10
FeO 9.61 10.20 7.57 10.20 9.68 8.05 8.11 1.63 3.13 0.29 7,78 9.03 0.90 1.24 4.88 3.09 4,96  20.20
MgO 4.72 4.22 1130 7.98 5.63 4.67 8.31 1.48 2,13 0.35 5.07 5.51 1.00 0.39 597 1.70 4,98 17.80
Ca0 9.08 12.00 10.30 6.19 8.86 11.50 9.41 1,94 3.70 013 1120 10.1i0 2,10 0.40 8,96 4.10 1170 1.46
NagQ 3.33 2.21 2.14 262 2.69 1.53 2.76 5.44 6.03 0.41 2.71 3.42 3.83 4.31 5.31 4.17 1.76 0.08
K50 .51 0.556 0.60 0.02 0.19 0.05 0.04 2.16 1.38 6.67 9.24 9.28 2.84 1.22 0.40 1.59 0.03 0.01
TiO3 1.42 1.50 0.57 0.89 1.15 0.94 0.85 0.49 0.53 0.38 1.15 1.21 0.36 0.43 0.82 0.69 0.71 1.71
Py05 0.16 0.09 0.32 0.09 0.11 0.11 0.10 0.13 0.15 0.08 0.10 0.10 0.04 0.10 0.14 0.18 0.07 0.15
S 0.00 0.02 0.00 0.03 0.04 0.01 011 0.01 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.20 0.03 0.01
MnO 0.36 0.36 0.26 0.19 0.28 0.24 0.19 0.04 0.06 0.00 0.21 0.27 0.02 0.02 0.17 0.1t 0.23 0.43
COq 0.00 0,23 0,00 4.84 1.00 0.33 0.22 1.00 0.00 0.08 0.00 0.00 0.10 0.18 3.10 0.66 1.95 0.10
HqO* 1.07 0.86 1.99 5.12 2.62 2.07 2.59 1.49 1.67 1.08 1.43 0.47 0.60 1.00 1.87 1.58 277 10.10
HoO— 0.00 0.28 0.00 0.26 0.31 0.28 0.26 0.22 0.00 0.42 0.00 0.00 0.31 0.61 0.23 0.39 0.23 0.33

Note: Partial chemical analyses performed by the Geoscience Laboratories,
Ontario Geological Survey, Toronto.
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TABLE 2 — continued

Major Components in Weight Percent
Analysis
Number 19 20 21 22 23 24 25 26 27 28 29 30 a1 32 33 34

Field Sample
Number 3-24-9 4-83 4-21-91 4-22-146  4-22-147 4-26-1A 5.1-4 5-8-1 b5-246 5-256 5-25-8 b5-25-11 5-26-3 5-26-7 5-26-13 R-1

8i0p 46.30 52.20 65.40 73.30 71.80 48.90 48.30 4780 71.10 44.70 52.00 4290 4590 43.20 4940 6510
Alg03 13.30 16.30 15.80 14.20 14.70 14.60 14.50 16.50 14.00 12,40 1580 15,70 1580 14.40 1430 16.60
Fep03 2.10 2.50 0.52 l.22 0.38 3.20 1,94 1.95 0.14 0.50 1.79 2.80 3.30 1.20 3.90 1.21
FeO 9.67 6.55 1.75 0.65 1.06 7.66 10.40 8.60 1,53 11.80 7.28 13.40 9.33 9.18 7.65 2.65
MgO 11.70 3.59 0.59 0.31 0.60 5.96 7.81 8.32 0.54 4.51 6.30 8.96 7.65 5.12 6.51 1.45
Ca0 830 12,10 4.37 0.36 1,90 13.10 10.80 10,30 3.31 11.50 7.28 504 10.10 11,10 9.51 2.44
NagQ 1.71 2.28 3.30 3.26 3.39 1.36 2.02 2.47 2,78 0.61 3.63 2.83 2.02 1.50 3.95 4.31
Ko0 0.06 0.24 2.57 3.87 2.34 0.04 0.31 0.24 1.90 0.26 0.81 0.17 0.086 1.41 0.51 212
Ti0o 0.63 0.93 0.38 0.39 0.34 0.80 0.80 0.85 0.34 0.98 0.84 1.60 1.27 1.27 1.18 0,42
P05 0.08 0.08 0.10 0.14 0.12 0.10 0.02 0.07 .09 Q.09 0.07 0.14 0.11 0.13 0.12 0.04
S 0.05 0.00 0.01 0.04 0.01 0.01 0.03 0.00 0.01 0.01 0.01 0.01 0.06 0.02 0.01 0.01
MnO 0.25 0.23 0.06 0.06 0.04 0.20 0.02 0.20 0.05 0.19 0.22 0.29 0.20 0.42 0.31 0.05
COo 2.28 0.00 3.30 0.22 1.30 2.12 0.12 0.00 2.76 9.84 0.46 0.14 0,23 6.40 0.66 0.21
HqoO+ 4.28 2,35 1.17 1.18 1,423 2.43 1.08 1.71 1.37 4,27 2,17 5.04 3.32 3.52 1.31 1.51

HoO™ 0.22 0.00 0.38 0.15 0.14 0.19 0.30 0.00 0.32 0.43 0.39 0.49 0.35 0.57 0.42 0.45
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R-5

63.40
18.10
1.01
1.73
1.86
2.07
3.96
3.93
0.42
0.02
0.01
0.03
0.18
1.46
0.44
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BATCHE WANA-PANGIS AREA

METASEDIMENTS

The general term "arenite”, and the specific terms "arkose”, "arkosic wacke”, and
"subarkosic wacke” used in this report to describe metasediments which are
dominantly within the sand-size range (i.e. 0.06 to 2 mm), are defined after Wood
(1975) (see Figure 3). Because recrystallization has variably affected the primary
textura! features of these rocks, the present arkose may in part include recrystal-
lized wacke. The term “siltstone” describes metamorphosed clastic sedimentary
rocks with grain particies dominantly within the silt size range (i.e. 0.004 to
0.06 mm), and which have, as a rule, very low mafic content; these rocks can not
be meaningfully ascribed to either the wacke or the mudstone categories of the
present classification scheme for reasons stated further on, see "Siitstone”. The
term “iron formation” is also defined under that section heading.

Arkose, Arkosic Wacke, Subarkosic Wacke

This unit includes arkose, arkosic wacke, and minor subarkosic wacke. These
rocks have brown to grey-brown weathered surfaces, are mediumn to dark grey on
the fresh cut, and show a well developed metamorphic fotiation determined by the
fabrics of biotite and of deformed larger grains of feldspars and quartz. The
weathered surfaces may be locally heavily textured by staurolite {(Photo 5). The
type localities for this unit are northern Tronsen and south central Raaflaub
Townships, and paris of northeastern Norberg Township.

The foliowing petrographic description is based on 15 thin sections. The main
components are feldspars, biotite, and quartz. In the arkose and arkosic wacke the
amounts of these minerals vary between 55 and 76, 15 and 40, and 12 and 23
volume percent respectively, and in the subarkosic wacke the ratios of their
volumes are approximately 5:2:3. The feldspar content drops to about 30% in
volume in the rocks containing 10% or more staurolite. The feldspars and quartz in
the fine grained fractions of the arkosic and subarkosic wackes are mostly equant
and vary in size from 0.061 to 0.082 mm.

in the arkose and the coarse grained fractions of the arkosic and subarkosic
wackes they are elongated with a consistent width/length ratic of about 1 to 2, and
width of 0.15 to 0.18 mm.

Owing to recrystallization the rocks of this unit are very fresh looking in thin
section and twinning of feldspars is very rare. In a few cases, however, retrograde
metamorphism has resulted in the replacement of the feldspars by cloudy masses
of alteration products and in the replacement of biotite by chiorite. Because of
alteration the composition of the feldspars could not be established in 4 thin
sections. The refractive indexes of feldspars were less than 1.537 in 2 of the
remaining 11 sections, greater than 1.537 in another 7 sections one of which
contains andesine (An,), and gave uncertain results in the last 2 sections.
Plagioclase with anorthite content greater than An, appears t¢ be the most
abundant feldspar; the alkali feldspars (potassium feldspar, albitic plagioclase)
occur in subordinate concentrations. Biotite is euhedral, shows strong preferred
orientation, commonly contains zircon inclusions, and is markedly dichroic
(yetlow-dark brown). The whole fabric of biotite is generally optically continuous.
Five percent euhedral muscovite associated with biotite occurs in 1 sampie.
Staurolite and garnet in amounts varying from trace to 17 and 5% in volume,
respectively, may be present as subordinate minerals, and in the form of crystal-
ioblasts which transgress the biotite and the quartz-feldspar fabrics. Iron oxides
and epidote are common accessory minerals. Epidote, in the form of cryptocrystal-
line aggregates replacing feldspars, is a main component of the rocks affected by
retrograde metamorphism. Minor hornblende was present in 2 thin sections, and
traces of a low birefringence colourless mineral (andalusite?} occur in another thin
saction,

Siltstone

This unit includes metamorphosed epiclastic sediments consisting largely of grain
particles within the silt size range and having a sand size fraction which seldom
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Figure 3. Scheme for classification of sandstones, after Wood (1975).
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BATCHEWANA-PANGIS AREA

size and the evidence of bedding are similar to the specimen of mafic rich
mudstone (see above) but the bedding is somewhat iess obvious due to mild
shearing affecting the whole area of the section.

The cherty section of thinly-bedded mudstone consists of a very dense
aggregate of microcrystalline quartz particles which are mostly globular or ovoidal
in shape, and are 0.005 to 0.01 mm in size. Barely perceptible laminar domains of
microcrystalline to cryptocrystalline quartz and clay(?) mineral are present in areas
of the section. The rock contains about 15 volume percent of oriented subhedral
chlorite microlites, the concentration of which controls: the colour banding
{approximately 5% iron oxides), and occasional individual sand size particles or
aggregates of quartz, strongly altered feldspars, and carbonates. Minute fractures
are present and are filled by carbonates and/or iron oxides.

Iron Formation

The dominant type of iron formation found in the map area consists of banded
mudstone interbedded with magnetic laminae or thin beds which contain an
estimated volume of 15 to 70% magnetite, and which collectively account for 1/3
to 2/3 of the exposed bedding thickness of the unit. The rock is similar in
appearance o {barren) banded mudstone although in general it shows sharper
definition of the bands (see Photo 13); the colour tones of the iron-oxide rich
domain reflect essentially the concentration and distribution of magnetite, and
"rusty” staining is virtually absent even in severely weathered outcrops of this
rock. Contorted or recumbent folding that resulted from gravitational sliding and
slumping is common. Excellent exposures of iron formation were found during
mapping along segments of the shore of a small lake (Old Man Lake) located in
eastern Vibert Township. Barren banded mudstone metamorphosed under con-
ditions higher than about middle greenschist facies (i.e. quartz-
albite-epidote-biotite subfacies of Fyfe et al 1958) can be visually indistinguish-
able from banded iron formation; this is mainly caused by the dominance of biotite
(in place of muscovite and/or chiorite) tn the mafic rich domain of mudstone, thus
darkening and giving sharp definition to the mafic rich domain. The distinguishing
criterion used in the field was the attraction of the mafic rich domain of iron
formation to a standard 25.8 g pocket magnet.

A type of iron formation which is apparently of less frequent occurrence has
virtually uniform dark grey or black colour, does not have a felsic rich domain, and
consists of fine grained dark micas and magnetite. The presence of laminae
conlaining variable concentrations of magnetite within this rock is readily ascer-
tained with a magnet, but may not be discernible by visual inspection alone.
Outcrops of this rock occur mostly as accumulations of black blocks or slabs
which may display pervasive ocher staining due to oxidation of disseminations and
tiny massive stringers of fine grained pyrite. Exposures of this kind are found at
the eastern tip of the small iron formation unit located south of the granitic contact
in north central Vibert Township. A few subvertical layers of this rock, the largest
of which is about 2 m (6 feet) thick, are interbedded with banded iron formation
along the southern shore of Old Man Lake in the easlern part of the same
township.

In the outcrops of uniformly dark coloured iron formation that were observed,
no evidence of metamorphic differentiation was seen and there is littie doubt that
the laminar distribution of magnetite within this rock reflects a primary depositional
process. Evidence of metamorphic differentiation is not uncommon in deformed
portions of banded iron formation metamorphosed under amphibolite facies con-
ditions. It includes occurrence of abundant coarse grained garnet porphyroblasts in
the iron rich domain of the rock, and of quartz-feldspar veining and fillings in
sheared, boudinaged, or otherwise deformed parts of the iron formation. No
indication was found of remobilization of the iron rich domain of the rock however
(e.g. iron rich veins); and it is apparent that the primary laminar distribution of iron
within the rock was unaffected, although it was locally texturally enhanced by
metamorphism.
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central Vibert Township. Two smalter occurrences of hornblende gabbro, inter-
preted as intrusions separate from the main body, are found along strike of the
latter and within a short distance trom the western and eastern tips of it. The
gabbro intrudes the metasediments and rare xenoliths of arkose and arkosic wacke
were noted within it. It is locally intruded by late dikes of felsic rich granite which
show very sharp contacts, but apart from these the contact relationships between
gabbro and the granitic rocks are largely migmatitic. Good exposures of migmatite
characterized by variably developed assimilation of gabbro by parts of granite, are
found south of the main gabbro body, between the latler and the northern shore of
Mongoose Lake (Vibert Township).

Examination of 3 thin sections has shown thalt hornblende accounts for an
estimated 70 to 85% of the volume of the rock. It occurs as suhedral to anhedrat
crystals which are up to 12 mm in size, and are generally strongly pleochroic (light
o dark green or greenish-brown). The dichroism of hornblende is less pronounced
in 1 thin section which contains chlorite (as an alteration product of hornblends),
and minor muscovite and epidote. The rock contains subordinate amounts of
sphene as small anhedral crystals or aggregates, and of untwinned plagioclase
laths, which are up to 3 mm in size, and are probably calcic in composition. These
minerals are mostly interstitial to the large hornblende crystals. The accessory
minerals include dominan! pyrite, which is locally rimmed by hematite, and traces
of quariz. Quartz is also present as fracture-filling material.

Anorthositic gabbro is similar to hornblende gabbro but has a greater
plagioclase content and lower colour index.

FELSIC INTRUSIVE AND METAMORPHIC ROCKS

The granitic rocks underlying Tolmonen Township and parts of the townships
adjacent to it, are referred to collectively as the "western granitic rocks”. Large
hill-top exposures occur in this very rugged area, but the exposures tend to be
scattered and are separated by terrain veneered by extensive Pleistocene deposits.
The iatter are particularly well developed in the wide segments of the Big Pike
Creek, and the Litlle Batchawana River valieys. The granitic rocks underiying the
area which extends south of the Bailchawana River and across the boundary of
Tronsen and Vibert Townships, are referred to collectively as the "southern granitic
rocks”; these rocks are part of a relatively large intrusive body which is mostly well
exposed and is completely surrounded by metasediments. The granitic rocks
underlying: {1} the area extending north of the Batchawana River from eastern
Raafiaub and Tronsen Townships to southern Runnals and northern Vibert Town-
ships, and (2) the areas south of the Batchawana River in northern Vibert,
southeastern Runnals, and northeastern Vibert Townships, and referred to collec-
tively as the "northern granitic rocks”. The outcrop density in all these areas is
generally good along the northern bank of the Batchawana River in southern
Runnals Township.

The main granitic types found in the map area inciude dominant quartz
monzonite, and subordinate dioritic rocks which are closely spatially associated
with the hornblende gabbro. Minor occurrences of rocks within the compositional
ranges of granodiorite and trondhjemite are also locally present. Quartz monzonite,
grancdiorite, and trondhjemite are rocks containing more than 10% quartz, in which
the ratio of potash feldspar to total feldspar is between 0.33 and 0.66, between
0.12 and 0.33, and less than 0.12, respectively. The diotitic rocks were empirically
subdivided into 2 groups depending upon whether their estimated hornblende
content was 15 to 30% or less than 15%.

The western granitic rocks consist mostly of massive guartz monzonite which
is commonly pink to red, has a grain size of 2 to 5 mm (0.08 to 0.19 inch), and
contains an estimated 2 to 6% biotite. Extensive domains of leucocratic pegmatite
and, to a lesser extent, of biotite-bearing pegmatite are found within quartz
monzonite. Magnetite nodules generally about 6 mm (0.23 inch} in size may occur
within these pegmatites. Epidotization along fractures and joint planes is nol
uncommon and may be locally conspicuous in quartz monzenite. The granitic rocks
at a few localities of western Tolmenen and eastern Smilsky Townships are crudsly
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foliated to gneissic, contain an estimated 8 to 14% biotite, and are granodioritic to
trondhjemitic in composition. These rocks have probably resulted from complete
assimilation of metasediments, as suggested by the presence of biotite rich
xenoliths of arkose and arkosic wacke in the general area. Gneissic to sheared
quartz monzonite occurs in the Big Pike Lake area close to the conlact with the
large metasedimentary unit to the southeast of the lake. The quartz monzonite and
the metasediments underlying this area have the same northeast-trending and
southeast-dipping structurat attitude.

The southern granitic rocks are massive, dominantly dioritic in composition,
and commonly have a grain size of 1 to 4 mm. Hombiende-bictite granodiorite and
quartz monzonite are of local occurrence within the southern granilic rocks, and
pegmatite is virtually absent. The dioritic rocks exhibit @ mottled texture character-
ized by variable proportions of equant dark green, black, or brownish ferromag-
nesian grains uniformly distributed throughout the leucocratic domain of the rock,
which consists largely of feidspars, and has a white to pink colour. Hornblende-
rich inclusions which are generaily 2 cm to 0.6 m {1 inch to 2 feet) in size, with
elliptical, lensoid, or irregular outlines, and dark green to black colour, are fre-
quently found within these rocks. By delineating the dioritic outcrops on the basis
of their estimated mafic content, 2 zones of mafic enrichment were outlined. One
of these is adjacent to the contact with the hornblende gabbro underlying the
Mongoose Lake area, the other is in the southeastern corner of Tronsen Township.
Further detailed mapping is required to establish whether the hornblende gabbro
and the dioritic rocks are intrusions of different ages, in which case the latter are
younger rocks and the hornblende-rich inclusions are gabbro xenoliths, or whether
they are differentiation products of the same intrusion, in which case the mafic
inclusions reprasent primary features.

The northern granitic rocks consist almost exclusively of massive biotite quartz
monzonite. This rock differs from the quartz monzonite underlying the western part
of the map area in that it does not comain pegmatitic domains or xenoliths, and is
almost invariably porphyritic. The porphyritic texture is determined by dominant
potassium feldspar and quartz phenocrysts generally 1 to 4 cm (0.4 to 1.5 inches)
in size.

Apart from the western, southern, and northern granitic rocks described above,
minor granitic bodies are found within metasediments at a few localities of Vibert,
Davieaux, and Norberg Townships. These rocks are mostly quartz monzonitic 1o
granodioritic in composition.

The following petrographic descriptions are based on 26 thin sections stained
for potassium feldspar. Twelve, 7, and 5 of these represent the westemn, northern,
and southern granitic rocks, respectively, and the remaining 2 represent minor
granitic intrusions in the Wart Lake, and the Spruce Lake areas. Except for the 5
thin sections of the southern granitic rocks (i.e. dioritic rocks), all the other
sections are of rocks with potassium feldspar to total feldspars ratios essentially
within the quartz monzonite compositional range. Accordingly, the descriptions
cover only the 2 main granitic types found in the map area, namely, quartz
monzonite and diorite.

Microcline, oligoclase {Anq...;), albite (Ans;), and quartz are the principal
components of quartz monzonite. Biotite and one or more of chiorite, sericite (as
alteration product of feldspars), epidote, pyrite, magnstite, hematite, and zircon (in
biotite) are the common accessory minerals. Muscovite, penninite, carbonates,
hornbiende relics, and apatite are rare accessory minerals. Microcline occurs as
euhedral phenocrysts which are particularly conspicuous in the porphyritic quartz
monzonite, are not uncommonly perthitic, and contain numerous rounded poikilitic
inclusions of plagioclase, quartz, and biotite. Plagioclase is affected to variable
extent by kaolinization and sericitization, except for thin albitic rims surrounding
the poikilitic inclusions of plagioclase within microcline. Normal zoning occurs
rarely in plagioclase. The general freshness of microcline contrasts with the
widespread alteration of plagicclase and indicates that potassium feldspar cry-
stallized late. Quartz is anhedral and interstitial to the feldspar crystals, and almost
invariably shows a weak 10 moderate undulatory extinction. Biotite occurs mostly
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as fresh, well defined, tabular crystals which show strong dichroism (light
greenish-brown to dark brown). It also occurs as irregularly shaped small patchy
aggregates which are commonly altered to chlorite, and contain minute segrega-
tions of iron oxides.

The dioritic rocks consist of andesine (An,;.4) and microcline, with subordinate
amouints of one or more of biotite, clinopyroxene, and hornblende. Chiorite, quartz,
iron oxides, pyrite, apatite. and carbonates are the accessory minerals. Plagioclase
is less altered than in quartz monzonite; polysynthetic twinning and zoning of
plagioclase are aiso comparatively less developed in the dioritic rocks. in 1 thin
section clinopyroxene was seen 1o occur as euhedral prismatic crystals of augite
enclosed within, or adjacent to, large tabular crystals of biotite which are strongly
dichroic (yeltowish to dark brown). More frequently, however, it occurs as relics
pseudomorphosed by hornblende. Euhedral hornblende with strong dichroism (light
to intense green) was noted in one thin section, but both hornblende and biotite
are generally anhedral and tend to show weak pleochroism owing to chloritic
alleration. The estimated total volume of ferromagnesian minerals in the thin
sectioned dioritic rocks varies from 12 to about 34%.

MIDDLE TO LATE PRECAMBRIAN (PROTERQZOIC)

MAFIC INTRUSIVE ROCKS (DIABASE DIKES)

Dominantly northwest-trending and lesser northeast to north-trending diabase dikes
were seen 1o cut all the previously described rocks. The dominant northwest trends
of the linear fractures in the granitic rocks, and of metamorphic foliation in most of
the areas underlain by supracrustal rocks, indicate that the emplacement of
diabase was largely controlled by these structures. Many of the dikes with
northeastern or northern trends were emplaced along fractures which are con-
jugate, and in all liketihood coeval, with northwest-trending fractures or planes of
least resistance. Consequently, no significant age differences may be attributed to
the diabase dikes in the map area on the basis of their trends. The diabase dikes
are more numerous than could be shown on the maps. They are generally vertical
or nearly so, and afthough commonly 1 to 15 m (3 to 45 feet) wide, some may be
up to 106 m (350 feet) thick. The dikes have fine grained to glassy chill margins,
commonly contain pyrite disseminalions, and may be porphyritic owing to the
presence of altered plagioclase phenocrysts up to 6.2 cm (2.5 inches) in size. The
size, freguency, and distribution of the phenocrysts may vary considerably within
closely spaced domains of the same dike, and because of this the phenocrysts
cannot be used as a diagnostic feature in correlating diabase outcrops over
significant distances. Most dikes are homogeneous in texture with grain size of 1 to
2.5 mm but dikes wider than about 10 m (30 feet} or thinner than approximately
2.5 m (8 feet) may depart from these limits, the thinner the dike the finer the grain
size, and vice versa. The margins of the dikes may contain fragments of the rocks
intruded by the diabase and these fragments are generally 5 to 10¢cm (2 to 4
inches) in size, and have anguiar outlines. Less frequently, distorted or lens
shaped metasedimentary xenoliths up to 6 m (20 feet} in length, are found in the
inner parts of the dikes. The diabase is a massive and essentially fresh looking
rock which has green to dark green colour, and weathers a uniform or mottled
brown colour which hardly penetrates the rock for more than 2 mm. A mottled
reddish brown weathered surface is characleristic, although not necessarily di-
agnostic, of olivine-bearing diabase.

The petrographic study of these rocks was based on 11 thin sections of
diabase samples from various localities of the map area. Labradorite (Ang,.s¢) and
augite are the principal components of diabase. One or more of biotite, ilmenite,
chicrite, leucoxene, pyrite, hematite, and quartz are the common accessory min-
erals. Olivine, serpentine, and hornblende (pseudomorphic after augite), are rare
accessory minerals. Labradorite occurs as essentially fresh and randomly oriented
euhedral iaths which show good fo excellent polysynthetic twinning. It represents
an estimated 40 to 60% of he rock in volume. Augite accounts for an estimated 15
to 30% of the rock in volume, and is mostly present as short crystals of prismatic
habit which are smaller than, and interstitial to the labradorite crystals. An ophitic
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texture characterized by small poikilitic inclusions of labradorite, ilmenite, and
biotite within large augite phenocrysts, is also present in a few samples of dikes
with relatively high augile content. Augite is commonly affected by slight to
moderate chloritization, and is rarely replaced by pseudomorphous hornblende.
Biotite occurs as euhedral tabular crystals which are interstitial o labradorite and
generally show very strong dichroism (dark brown to nearly colourless). limenite
may account for up to an estimated 8% of the rock in volume, and is commoniy
found in the form of skeletal crystals associated with teucoxene. An estimated
volume of 4% of unaltered olivine was found in 1 of the 11 thin sections, and
minor amounts of serpentine were noted in another section in which no olivine was
identified.
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Metamorphism

The mineralogical composition of the basallic volcanics of the main northwest-
trending belt indicates that they were regionally metamorphosed under conditions
characteristic of the gquartz-atbite-muscovite-chicrite subfacies of the greenschist
facies (Fyfe et al 1958). The rarity of biotite throughout the basaltic section of the
main bell suggests that in no area of the latter were these condilions exceeded to
any significant extent. The metamorphic rank of the basaltic units occurring in the
western half of the map area is probably upper aimandine-amphibolite facies;
since the composition of plagioclase cannot be determined, the metamorphic grade
of these rocks cannot be indicaled with certainty on the basis of present data on
their mineralogical composition. However, most of these basallic units are ciossly
associated with sedimentary units which were regionally metamorphosed under
condilions characteristic of the quartz-staurolite subfacies of the almandine-
amphibolite facies. In summary, the rank of regional metamorphism in the supra-
crustal rocks of the map area varies from upper greenschist facies in the eastern
part of the area, to upper amphibolite facies in the western half.

The supracrustal rocks are locally affected by metamorphism brought about by
emplacement of granitic intrusions within or marginal 1o them, and superimposed
on regional metamorphism. Emplacement of granite has primarily resulted in the
development of foliation or shearing in the supracrustal rocks, and in limited
recrystallization and assimilation of the supracrustal rocks along the intrusive
contacts. Apparently, the width of the metamorphic zones adjacent to the granitic
intrusions emplaced within the supracrustal rocks is not directly related to the size
of the intrusions. In fact, foliation at variance with the regional trend and subparal-
lel to the intrusive contact, is much less extensively developed in the metasedi-
ments to the east of the large granitic intrusion south of Mongoose Lake, than it is
in the supracrustal rocks east of the small intrusion in the northeast corner of
Vibert Township. The metasediments in contact with the western side of the small
granitic intrusions lecally contain abundant garnet disseminations.

40



Structural Geology

The supracrustal rocks in the map area are part of a "T” shaped Archean belt,
referred to here as the "Batchawana belt”, consisting of a main northeast-trending
lobe the southern side of which connects at its midpoint with a shorter lobe
trending northwest. The present map area includes part of the area of junction of
the 2 jobes, a portion of granitic terrain west of the northeast-trending Iobe and
part of the segment of the northwest-trending lobe between Latitudes 47°07/30”
and 47°15’N. The general northwest and northeast trends characteristic of the 2
lobes of the Batchawana belt are best recognized in the supracrustal rocks
underlying the eastern part of the map area, and in those underlying northern
Norberg Township, respectively. The structural trends of the supracrustal rocks
underlying other parts of the map area are generally quite variable, owing to local
conditions of deformation associated with intrusion of granitic rocks. The
Batchawana belt is in the Superior Province of the Canadian Shield, and is
surrounded by granitic rocks affected by dominantly northwest-trending regional
fractures many of which were intruded by diabase dikes. Potassium-argon chrono-
logic determinations (GSC 1969) on granite from 1 locality adjacent to the main
lobe of the bell, and of diabase at 3 localities adjacent to both lobes of the belt,
indicate ages of 2340 million years for granite, and of 785 1o 1450 million years for
diabase.

The gradient relationships of drainage in the general Batchawana belt area
reveal gentle slopes to the southeast in the 2 adjacent regions comprised between
the Montreal and the Batchawana Rivers, and the Batchawana and the Chippewa
Rivers. Although these slopes may be the effect of glacial rebound, the author
suggests that they primarily reflect regionat structural dips to the southeast. This
implies that the southern banks of both the Montreal and Batchawana Rivers are
upwardly dispiaced relative to the northern banks of these rivers.

PRIMARY STRUCTURES

Primary -structures useful for stratigraphic top determinations are scarce and con-
sist mostly of small piliows, occurring locally in the basaltic rocks of the main
northwest-trending seguence. Well preserved load cast structures were observed in
congtomertic arenite and banded mudstone at 2 localities. Graded bedding and
cross-bedding were also noted in a few ouicrops of metasedimentary rocks, but
the observed primary siructures in these rocks could not be used for top deter-
minations owing to the complexity of folding. However, contorted and/or recumbent
folding and plication of bedding in iron formation are in themselves "primary”®
structures, in that they indicate gravitational slumping prior to complete lithification
of the sediments. The pillows are commonly sheared to variable extent; in rare 3
dimensional exposures they were seen to have roughly elliptical maximum-area
cross sections which are subparallel to the plane of metamorphic foliation. It was
also noted that the points of maximum convexity on the bottom surfaces of
adjacent non-overlapping pillows of similar size, define a plane which is subparal-
lel to metamorphic foliation, It is assumed that the depositional plane of the
pillowed flows and the plane defined by metamorphic foliation are generally
paraliel. The pillows face southwest. Metamorphic foliation trends northwest, is
dominantly subvertical or dips steeply to the northeast, or locally dips to the
southwest at steep angles. It is concluded that the top of the voicanic series of the
main northwest-trending sequence is to the scutbwest, and that the seguence is
partially, and possibly completely, overturned.

LARGE SCALE METAMORPHIC STRUCTURES
Folds

The existence of a partially disrupted antiform in the supracrustal rocks underlying
western Tronsen, eastern Toimonen, and northeastern Norberg Townships was
previously mentioned (see "Areal Distribution and Relationships of Metavolcanic
Units”).

The western and eastern limbs of this structure are separated by quartz
monzonite. In northeastarn Norberg Township the quartz monzonite cuts the struc-
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ture and forms a narrow body or "neck” with a minimum width of about 750 m
{2500 feet). This body widens south of the map area, and connects with a larger
oval intrusion of granite which is located in the Griffin Lake area of Norberg
Township (Giblin and Armburst 1973), where it is completely surrounded by
metavolcanics. These relationships indicate that the fold represents a remnant of a
nerth-trending and formerly domed structure which developed concommitantly with,
or as a2 direct result of, the emplacement of mesozonal (Badgley 1965) granitic
intrugions within and marginal to the northeast-trending lobe of the Batchawana
belt. The metamorphism undergone by the metavolcanics in this fold does not
seem 10 have significantly exceeded the upper amphibolite facies.

The eastern limb of the original north-trending antiform merges with the
southern limb of an east-trending fold which is the main structural feature in the
melasediments underlying northern Tronsen Township. The metasediments in the
Carpenter-Mitchell Lakes area of this township strike east-northeast and dip domi-
nantly to the north al steep angles; those north of Palterson Lake strike east-
southeast and have subvertical, dominantly southern dips. These orientations and
the oulcrop pattern of the metasediments in the general area suggest that the fold
is an east-trending synform, probably plunging to the east with an axial trace
which lies very close to the northern shore of Patterson Lake. East of Tronsen
Township the synform is virtually obliterated by the intrusive rocks underlying the
area. In Raaflaub Township, and at the very northern boundary of the map area,
the structural relationships of the northern limb of the synform are complicated by
the existence of a tight fold of unknown trend. The presence of this fold is clearly
indicated by the closure of outcrop pattern of the mafic metavolcanics underlying
the area, and by the changes in the trends of metamorphic foliation in the
metasediments flanking the metavolcanics.

The geological boundaries of the supracrustal rocks and their units outline the
horizontal section of a broad fold in the Guyait-Martin Lakes area. Small granitic
intrusions are found within the areas of high curvature of the fold (i.e. Wart Lake,
Guyatt Lake). Layering and metamorphic foliation:

(1) Trend northwest and dip steeply to the north in the eastern limb of the fold (i.e.
northwestern Desbiens and southwestern Way-White Townships)

{2) Have a dominantly easterly trend and subvertical to northerly dips in the
"nose” of the fold (i.e. southeastern Vibert Township)

(3} Trend northeast and dip steeply to the south in the western limb of the fold
(i.e. Guyatt Lake area of Davieaux Township).

Because of the reversal of dip direction in the 2 limbs of the fold (see Figure
4) i is evident that 1 of the limbs is overturned, and because the top of the
northwest-trending metavolcanic series (i.e. eastern limb of the fold) is to the
southwest, it is also evident that the overturned limb is the eastern one. The porticn
of this structure within the present map area is a disharmonic and probably
noncylindrical overturned syncline with axial surface trending north-northwest and
dipping steeply to the east, and hinge line plunging steeply to the north. The
metamorphism which accompanied the development of the fold is essentially of
greenschist rank.

Faults

in Norberg Township the guartz monzonite on the north side of the Balchawana
River is gneissic and rarely sheared. The gneissosity parallels the contact of the
quartz monzonite with the supracrustal rocks underlying the southern side of the
river, and dips steeply to the south. These relationships and the outcrop pattern of
the area indicate the presence of a fault, and because strike slip displacement
appears to be negligible along the segment of the Batchawana valley within the
map area, the fault is either normal or reverse. The possible upward displacement
of the southemn side of the Batchawana River valley was previously mentioned. The
fault plane is not exposed, and one might speculate that if the south-dipping
gneissosity in quartz monzenite and the north-dipping foliation in the supracrustal
rocks south of the Batchawana River are taken to be conjugate shear planes, then
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Figure 4. Diagrammatic illustration of reversal of dip direction in the Guyatt Lake
fold. To emphasize the change in dip direction from the western to the
eastern limb of the fold, the dip direction vectors are projected onto the
horizontal plane. The diagram only shows the general geometric relationships
of the limbs of the fold and is not intended to depict the shape of the actual
fold.

the horizontal plane bisects the larger of the 2 dihedral angles of intersection of
the shear planes, and this condition would indicale direct faulting. However,
jacking other evidence, it is assumed thai the only structural element relevant to
the dip direction of the fault is the attitude of gneissosity In quartz monzonite, and
consequently it is suggested that the fault is reverse and dips stesply to the south.

The partial disruption of the antiform in Tronsen and Norberg Townships (see
"Folds™), has caused some displacement of the supracrustal rocks in the western
limb of the fold. However, the determination of the displacement is problematic
because, on the basis of the present data, one has insufficient means of evaiuat-
ing to what extent the granitic rocks cutting through the structure may have
assimilated and obliterated the supracrustal rocks, without significant concomitant
disptacement of the |atter. Xenoliths of supracrustal rocks and hybrid granitic
phases were only found in 1 large outcrop area adjacent to the western limb of the
structure; because of this, it is assumed thal assimilation of the supracrustal rocks
by part of the granitic rocks cutting the structure was negligible. Pending verifica-
tion of this assumption, the maximum horizontal dispiacement of the supracrustal
rocks in east central Tolmonen Township with respect to those in the southeastern
pari of the same township, is 5.8 km (3.6 miles).

SMALL SCALE METAMORPHIC STRUCTURES
Shearing

Shearing is rarely found in quartz monzonite, and is moderately to well developed
in the metasediments and in the basaltic metavolcanics. It is very well developed
in rhyolitic flows and pyroclastics, particularly in the Old Woman Lake area of
Vibert and Way-White Townships, and in local areas of northern Desbiens Town-
ship. Shearing in the former area is considered by the author to have been caused
by the emplacement of the small granodiorite intrusion underlying the northeast
corner of Vibert Township. In Desbiens Township it resulted from the development
of the overturned syncline in the Guyatt-Martin Lakes area (see "Folds”).

Foliation

Foliation is ubiguitcus in the supracrustal rocks and is locally developed in the
granitic rocks (i.e. gneissosity). The geometric relationships of foliation and layer-
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komatiite o high-iron tholeiilic basaft, and from this to calc-alkaline rhyolite.
Volcanogenic metasediments which include dominant fine grained quarlzo-
feldspathic rocks with low mafic content and containing minor ironstone, and
subordinate metaconglomerate and metaconglomeratic arenite, underlie parts of
the map area. These rocks form a series which thins eastward and merges with the
caic-alkaline metavolcanics. The metaconglomerate was largely derived directly
from reworking of the calc-alkaline metavolcanics, and accordingly is found within
a short distance from and to the west of the calc-alkaline metavolcanics. The fine
grained metasediments derived from reworking of the calc-alkaline metavolcanics,
and quite possibly also of the metaconglomerate and metaconglomeratic arenita,
extend much further west than the coarse clastic metasediments, and underlie
large portions of Vibert and Tronsen Townships. Another metasedimentary series
which includes arkose and arkosic to subarkosic wacke characterized by relatively
high mafic content, underlies parts of the map area, and a iarge unit of these rocks
is found in northern Tronsen and southern Raaflaub Townships. In Raaflaub
Township this unit is in contact with tightly folded flows of basalt and basaltic
komatiite that are part of the northeast-trending iobe of the Batchawana belt. This
series is most likely an oider one which derived from the mafic metavoicanics
adjacent to it, and is thought to have been deposited previous to the beginning of
the calc-atkaline volcanism from which the younger metasedimentary series origi-
nated. The contact relationships between the 2 series are obscured by folding and
metamorphism.

The deeper part of the basin in which the volcancgenic sediments accu-
mulated, presumably first from the north and then from the east, corresponds 1o the
present area of Tronsen Township, and the shallower part of it corresponds to the
present eastern margin of Vibert Township. The supracrustal rocks of the map area
are deformed by folding, emplacement of intrusive rocks, and faulting. Folding
accompanied by metamorphism of upper amphibolite rank occurred initially along
easterly trends, and was followed in lime by folding which occurred along domi-
nantly northerly trends, and developed essentially under greenschist facies con-
ditions. Faulling developed, probably concomitant to, and certainly after, the em-
placent of granite within and marginal to the supracrustal rocks. The main feature
of the late cross-folding about northerly trends is the overturned syncline in the
Guyatt-Martin Lakes area. in the nucleus of this structure, and at the southern
margin of the map area, are dominantly basaltic metavoicanics which indicate that
another cycle of basattic volcanism followed the deposition of the metasediments
overlying the calc-alkaline metavolcanics in northwestern Desbiens Township.
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Economic Geology

MINERAL EXPLORATION

Algoma Central Railway (A.C.R.) controls the mineral rights in Home, Raaflaub,
Running, Tolmonen, Tronson, Vibert, Davieaux and Desbiens Townships. Way-
White, Runnalils, Peever, Smilsky, Nicolet, Norberg and Olsen Townships are crown
land. Seventeen of the 23 mineral occurrences and/or properties shown on the
geological maps accompanying this report are in A.C.R. townships and exploration
activities pertaining to the A.C.R. properties are described below. Two mineral
occurrences localed by the present survey occur on crown land in Way-White
Township and are described below. No recorded information was found on these 2
occurrences in the A.C.R. Assessment Work Files. As of May 1, 1978 none of the
mineral occurrences were staked,

Most of the map area was covered by an airborne magnetometer survey
carried out by Jalore Mining Company Limited in 1953 (Resident Geologist Files,
Ontaric Ministry of Northern Development and Mines, Sault Ste. Marie) and in 1956
Five Townships Syndicate undertook geophysical, geological, and gecchemical
surveys in Way-White Township. During the summer of 1975 Geophysical Engineer-
ing Limited was active in the area.

PROPERTY AND MINERAL DEPOSIT DESCRIPTIONS

ALGOMA CENTRAL RAILWAY

The Algoma Central Railway controls mineral rights in Home, Raaflaub, Running,
Tolmonen, Tronsen, Vibert, Davieaux, and Desbiens Townships. Information on
exploration in these townships is on file in the Assessment Work Files, Algoma
Central Railway, Division of Lands and Forests. Sault Ste. Marie, Ontario. Algoma
Ceniral Railway has conducted exploration on its own behalf and has extended
into joint venture exploration with other parties. The available information is
grouped accordingly in the following descriptions.

Asarco Expioration Company of Canada Limited [1974] (6)

In early 1874, Asarco Exploration Company of Canada Limited entered a joint
venture agreement with respect to the mineral rights in Running Township, and
during May of the same year eiectromagnetic and magnetic surveys were flown by
Kenting Earth Sciences Limiled. Geolegical and geophysical ground follow-up of
this work was carried out by Asarco Exploration Company of Canada Limited in
June and August of the same year. The ground follow-up of the geophysical
surveys by Asarco Exploration Company of Canada Limited (see "Mineral Explora-
tion”) indicated that "..the anomalies were caused by graphitic slates of tuffs.”
Nothing of economic interest was found and it was recommended that no further
work be carried out.

Grebe, E. [1970] (B)

In 1970, blasting was carried out and a2 31 m (102 feet) hole was diamond drilled
at the southeast corner of Wart Lake in Vibert Township on a property optioned by
E. Grebe of Midiand, Michigan. A gquartz-caicite vein containing chalcopyrite is
exposed at this location.

Scattered (3 to 5%) chalcopyrite crystals up to 9.5 mm (3/8 inch) in size occur
within coarse grained caicite; the chalcopyrite crystals are variably aftered to
azurite and malachite. Calcite occurs as a iens with approximate maximum ex-
posed length and width of 1.4 and 0.46 m (4.5 and 1.5 feet) respectively, within a
subvertical quartz vein approximately 8 to 61 cm (3 inches to 2 feet) thick, which
conformably intrudes subvertical metasediments striking N20E. Grab samples were
taken by the author and analyzed by the Geoscience Laboratories, Ontario Geo-
logical Survey, Toronto. The calcite assayed 1.12% Cu, 0.01% Pb, 2.49% Fe, and
0.18 oz Ag/ton. The quartz surrounding and adjacent to the calcite lens assayed
0.10% Cu, 0.01% Pb, and trace Ag. No further work was recorded as of May 1,
1978.
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Rio Tinto Canadian Exploration Limited [1964] (9)

In 1962, detailed geophysical and geological mapping was done by H.O. Seigel
and Associated Limited for A.C.R. in local areas of northern Vibert and southern
Runnalls Townships: some trenching was carried out in the same general area by
Rio Tinto Canadian Exploration Limited in 1964. No further work was reported.

United Petroleum Incorporated [1974] (10)

In the summer of 1974, 4 diamond drill holes totaliing 305.7 m (1003 feet) were
drilled by Fontaine Drilling near Wart Creek, about 400 m southeast of Wart Lake,
Vibert Township for United Petroleum Incorporated, This work was to test a number
of self potential anomaties. No further work was recorded.

Raaflaub Township (3a-¢) and Tronsen Township (4a-e)

Between 1962 and 1963 detailegd geophysical surveys and geological mapping
were carried oul by F.R. Joubin and Associates Limited for A.C.R. at 5 localities in
Tronsen Township (Properties 4a to 46); and in 1963, a 122 m (401 foot) hole was
diamond-drilled by Canadian Longyear Limited for A.C.R. at property location 4d in
the southwest corner of Tronsen Township. An additiona! locality in the same
lownship was geologically mapped by A.C.R., presumably in 1985. Ail this work
involved a total of approximately 27 240 m (89 380 feet) of line culting. in 1872
geophysical traverses were run by ACR. in the Wart Lake area of the same
township.

The Batchawana-Hubert sheet of the A.C.R. geoclogical map (1964) shows
occurrences of: (1) pyrite in rusty and/or shear zones at § localities in the area
(occurrences 3b, 3c, 4b, 4c, 4d), (2) "copper” or chalcopyrite in shear and/or rusty
zones at 3 localities (occurrences 4a, 4c, and 4d), and (3) molybdenum in a quartz
vein at 1 locality (occurrence 3a). For completeness all these occurrences were
plotted on the accompanying maps bul were not located by the field party, and, for
7 of them, no data on the amount of mineralization. host rock, or development work
(if any), were found in the assessment work files, Occurrence 4d is the site of the
hole drilled in 1963 by Canadian Longyear Limited (see "Mineral Exploration”). This
hole intersected a 47.2 m (155-foot) thick sequence of: "...grey schists of probabile
sedimentary origin containing zones of small pyrite lenses in amounts of up 10 5%
semi-massive pyrite-pyrrhotite over a two-foot thickness, and traces of chalcopyrite
over a thickness of & feet. Assays from this hole returned only low values for
copper and nickel and no values for gold and silver.” {Algoma Central Raitway,
Assessment Work Files, Sault Ste. Marie). Assessment records fited by F.R. Joubin
angd Associates Limited in 1262 (see "Mineral Exploration”) indicate the presence
of: (1) a narrow band of magnetite iron formation striking approximately east, with
a strike-length of at least 1600 m (5200 feel) in the Carpenter Lake area, (2) &
band of the same type 15 m (50 feet) or less in thickness striking east for at least
360 m (1200 feet) approximately 3 km (2 miles) south of Carpenter Lake, and (3)
several thin bands of magnetite iron formation striking almost north and with a total
strike-length of at least 970 m (3200 feet) in southwestern Tronsen Township. No
development was recommended for any of these iron formation occurrences.
Except for occurrences 4¢ and 4d which are found in the basaltic metavolcanics of
western Tronsen Township, all the sulphide occurrences are in the metasediments
underlying Tronsen Township and part of Raaflaub Township.

Vibert Township (5a-d,S), Desblens Township (2a-b), and Davieaux Township
4}

In the summer of 1975, 8 smali mineral occurrences were discovered during
mapping carried out by the author in the A.C.R. Townships area (i.e. cccurrences 1,
2a-b, 5a-d.S). No recorded information was found on any of the occurrences
located during mapping. Descriptions are from field notes, and the assay data refer
to grab samples collected by the author and assayed by the Geoscience Laborato-
ries, Ontario Geological Survey, Toronto.
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The occurrences are of 2 types. The first consists of sulphide disseminations
(primarily pyrite) in felsic metavolcanics and subordinately in basalt and metasedi-
ments. The second type of occurrence consists of magnetite In iron formation
which is in places stained by weathering due to the presence of subordinate or
minor sulphides associated with magnetite.

Vibert Township (5a-d,S)
Occurrence 5a

Magnetile, pyrite: Magnetite band 30.5 to 35.6 cm (12 to 14 inches) thick within
banded oxide-facies iron formation striking N74W and dipping 78NE; the exposed
strike-length and width of the iron formation are 21.4 and 1.07 m (70 and 3.5 feet)
respeclively. Pyrite occurs as disseminations and small massive stringers in a
discontinuous band up to 20.3 cm (8 inches) thick adjacent to, and to the south of,
the magnetite band. The magnetite assay values were traces of Cu, Zn, and Au,
0.10 oz Ag/ton, and 33% Fe; the pyrite assay values were traces of Zn, Au, and
Ag, 0.03% Cu, 0.01% Pb, and 20.5% Fe.

Occurrence 5b

Pyrite: Fing grained pyritle disseminations in felsic tuff of uncertain trend; the
concentration of pyrite is 3 to 5% over an exposed area of approximately 4.65 m?
{50 square feet). The mineralized twff assayed 0.01% Cu, 0.01% Pb, and trace Ag.

Occurrence 5¢c

Pyrite: Very fine grained pyrite occurs as ovoid fillings up to 6 mm (3/16 inch) in
size within subvertical felsic tuff rending NG65SE; the concentration of the pyrite
ovoids is approximately 3% over an exposed area of about 3.34 m? (36 square
feet). The mineralized tuff assayed 0.02% Pb, 0.01% Cu, and trace Ag.

Oceurrence 5d

Magnetite: Boudinaged, garnetiferous magnetite layer with exposed maximum
strike-length and width of 6 m (20 feet) and 45.7 cm (18 inches) respectively, In
northwest-trending oxide-facies iron formation dipping 56NE. The magnetite as-
sayed traces of Zn, Au, and Ag, 0.01% Pb, 0.02% Cu, and 31.2% Fe.

Qccurrence §

Pyrite: Pyrite disseminations and tiny concordant stringers in a 33¢cm (13 inch)
thick mafic metavelcanic layer interbedded with metasediments (unit 3f) striking
N-NW and dipping 72NE, on the east central shore of Wart Lake. The pyrite
concenlration is about 5% over an estimated strike-length of 1.5 m (5 feet); the
metavolcanic layer assayed traces of Ag 0.01% Cu and Pb, and 0.01 oz Au/ton.

Desblens Townshlp (2a-b)

Occurrence 2a

Pyrite: Tiny massive pyrite stringers and disseminated pyrite cubes up to 6.3 mm
(0.25 inch) in size in felsic metavolcanics striking N40OW, dipping 71NE, and
adjacent to the northern boundary of a diabase dike trending N36W. The pyrite
concentration varies between 5 and 20% over an exposed area of 0.65m¢ (7
square feet). The pyritized metavolcanics assayed traces of Au and Ag, 0.01% Pb,
and 0.04% Cu.

QOccurrence 2b

Pyrite, copper: Pyrite mineralization consists primarity of disseminations in con-
centrations of 2% or less in 5 discrete small outcrops of intermediate to mafic
metavolcanics cccurring within an approximately triangular area 7000 m? (75 000
square feet) in size; the metavolcanics trend N-NW and dip either vertically or
sleeply 10 the NE. Semi-massive pyrite stringers up to 2.54 c¢m (1 inch) in thickness
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and in local concentrations of up 1o 5% occur in the southernmost of the outcrops
and assayed traces of Ag and Ay, and 0.72% Cu.

Pavieaux Townghip (1)
Occurrence 1

Pyrite: Minor pyrite disseminations in felsic metavoicanics occur ¢lose to a diabase
dike contact. The pyritized metavolcanics assayed traces of Ag, 0.01% Cu and Pb.

FIVE TOWNSHIPS SYNDICATE [1956)(7)

In 1956, exploration work was carried cul in Way-White Township by Technical
Mine Consultants on behalf of a syndicate known as the Five Townships Syndicate
which was formed for the purpose of acquiring exploration rights to 5 townships
owned by Algoma Central Railway. The exploration program included 2 airborne
electromagnetic surveys, staking of 190 claims, and detailed geophysical, geologi-
cal, and geochemical investigations at various localities of Way-White Township. A
total of about 43 037 m (141 200 feet) of line cutting and some local trenching
were carried out during the program. The target of the exploration work carried out
in 1956 by the Five Townships Syndicale was apparently the location of massive
sulphide mineralization, but no recorded information of further development in the
area was found in the assessment files.

WAY-WHITE TOWNSHIP (11a-b)

in 1975, 2 small mineral occurrences were found during the present survey in
Way-White Township south of Old Woman Lake. The descriptions are from field
notes, and all assay data refer o grab samples collected by the author and
assayed by the Geoscience Laboralories, Ontario Geological Survey, Toronto.

Qccurrence 11a

Minor pyrite disseminations occur in sheared and silicified sandstone which as-
sayed traces of Cu, Zn, and Ag, and 0.01% Pb.

OCceurrence 11b

Very fine grained pyrite disseminations and tiny concordant stringers occur in
sheared northwest-trending felsic metavolcanics dipping 70 to 74NE; the metavol-
canics are characterized by a strongly pitted weathered surface of brownish 10 rust
colour. The concentration of pyrile is 1.5% over an exposed area of approximately
18 m? {195 square feet). The pyritized metavolcanics assayed 0.01% Cu, 0.02% Pb
and trace Ag.

RECOMMENDATIONS TO PROSPECTORS

The contact between the northwest-trending mafic metavolcanic belt underlying
most of Way-White Township and parts of Running and Desbiens Townships, and
the prominent felsic metavolcanic unit to the west of it, may warrant exploration.
This contact marks a facies change from extrusion of {mafic) tholeiitic flows to
(felsic) calc-alkaline and pyroclastic volcanics, a condition regarded by the author
as favourable for potential volcanogenic base metals (e.g. "Noranda type” depos-
its; Sangster 1972).

Strain undergone by the supracrusial rocks in response ta emplacement of
granitic intrusions and folding could have resulted in local deformational and/or
metasomatic processes favourable to gold mineralization. Localities where such
processes are likely 1o have occurred are:

{1) The metasediments marginal to the granitic pluton underlying the Mongoose
Lake area, and particularly those that are adjacent to the southeastern side of
the pluton (southwestern Vibert Township)

(2) The metasediments and felsic metavolcanics on the eastern side of the small
granitic pluton located in the northeaslern corner of Vibert Township
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(3) The metasediments and mafic metavolcanics to the southeast of the granitic
*plug” on the north side of Guyatt Lake (Davieaux Township)

(4) The northwest-trending segment of the prominent felsic melavolcanic unit
located south of the Chippewa River in northern Desbiens and southern
Way-White Townships.

The iron formation occurrences found in the map area appear to be rather
smalt and scattered in distribution. Nevertheless, recent experience by the author
in the "Hemlo belt” has shown that iron formation as well as bands of "rusty”
interflow clastic sediments can host significant gold values (Siragusa 1884).

50



References

Ayres, L.D., Lumbers, $.B., Milne, V.G., and Robeson, D.W.,

1871: Ontario Geological Map East Central Sheet; Ontario Department of Mines Map
2198, Geological Compilation Series, scale 1:1 013 760 or 1 inch to 16 miles.
Geological compilation 1970.

Badgiey, P.C.
1965: Structural and Teclonic Principles; Harper and Row, 521p.

Fyfe, W.S., Turner, F.J. and Verhoogen, J.
1958: Metamorphic Reaclions and Metamorphic Facies; Geological Society of
America Memoir 73, reprinted 1862, 259p.

Geological Survey of Canada
1969; Tectonic Map of Canada; Map 1251A, scale 1:5 000 000.

Giblin, P.E. and Leahy, E.J.

1967. Sault Ste. Marie-Elliot Lake Sheet, Aigoma, Manitoulin, and Sudbury Districts;
Ontario Department of Mines Map 2108, Geological Compilation Series, scale
1:253 440 or 1 inch to 4 miles. Geological compilation 1964 to 1965.

Giblin, P.E. and Armburst, G.A,
1973: Batchawana, Algoma District; Ontario Division of Mines Map 2251, scale
1:63 360 or 1 inch o 1 miie. Geology 1964 to 1968,

Jensen, L.S.
1976: A New Cation Plot for Classifying Subalkaline Volcanic Rocks; Ontario
Division of Mines, Miscellaneous Paper 66, 22p.

Moore, E.S.

19285: Mississagi Reserve and Goulais River Iron Ranges, District of Algoma; in
Ontario Department of Mines Volume 34, part 4, p.1-33. Accompanied by Map
No. 344, scale 1:63 360 or 1 inch 10 1 mile. Geology 1924.

1926: Batchawana Area, District of Algoma; in Ontario Department of Mines Volume
36, part 2, p.53-85. Accompanied by Map No. 35b, scale 1:126 720 or 1 inch to
2 miles. Geology 1925.

Ontario Department of Lands and Forests
1963: Ontario Resources Atlas; Operational Branch, 4th Edition, 33 pages.

ODM-GSC

1963: Batchawana Sheet, Algoma Districl; Ontario Department of Mines Geological
Survey of Canada Map 2202G, Aeromagnetic Series, scale 1:63 360 or 1 inch
to 1 mile. Survey flown 1862 to 1963.

Sangster, D.F.
1972: Precambrian Volcanogenic Massive Sulphide Deposits in Canada: A Review;
Geologica! Survey of Canada, Paper 72-22, 44p.

Siragusa, G.M.

1975: Batchawana-Pangis Area {(Western Half); Ontario Division of Mines Prelimi-
nary Map P.998, Geological Series, scale 1:15840 or 1 inch to 1/4 mile.
Geology 1974.

1876: Batchawana-Pangis Area (Eastern Half); Ontario Division of Mines Praliminary
Map P.1193, Geological Series, scale 1:15 840 or 1 inch to 1/4 mile. Geology
1975.

1978: Quinn Lake Area, Algoma District; Ontario Geological Survey Maps P.1833
and P.1834 Geological Series, scale 1:15 840 or 1 inch to 1/4 mile. Geology
19786,

1984; White Lake Area and Animons lLake Area, District of Thunder Bay; in
Summary of Field Work, 1984, Ontario Geological Survey, edited by John
Wood, Owen L. White, R.B. Barlow, and A.C. Colvine, Ontario Geological
Survey, Miscellaneous Paper 119, 309p.

Wood, J.

1975: Geology of the Rawhide Lake Area, District of Algoma; Ontario Division of
Mines Geoscience Report 129, 67p. Accompanied by Maps 2305, 2306, scale
1:31 680 or 1 inch to 1/2 mile.

51



INDEX

Algoma Central Railway (A.C.R.) o s 46,47,49
AETALION 1.oovvvisicaeeieeieeee et est s re e e e snerarbs s srns b mnes e sbeassas s e ssbnen 14,17,26,28
Anomalies:

SOIF POIBALIAL ...t et s e s s sa s s et rar e e 47
F-Y 013 {1 3o RO OO U TTRRTO 11,42,43
Asarco Exploration Company of Canada Limited ... .. 46
ABSBY VAIUBS ..ot e er e b e b s 46 48 49

Assimilation:
Of SUPTACTUSIAI FOCKS .oovivrieie ettt st e enansenes. 90

Axial surface:
OVERUINE SYNCIINEG L..eiie e et st st sr e s n et eans et 42

F %03 4 | (= U SO STPPEIPUOP 46

BRtChAWANA BAY ...voccrr et s e et b e e b e e 7
Batchawana greenstone belt ... 9.,41,42, 44,45
Batchawana BIVET .........cceevrciimrennennsrenssessneneenssneescsnesnennesnsneneens. 3= 10 11,35,36,41,42
Batchawana RIVer vallay ..o n s e e 4.6,42
BAIChEWANE STALIDIN ...ovoreeieeer et e e 3,5
Big PIKE CrOOK ..ot tren sttt et et 36
BiQ PIKE LAKE .ovveseeececve st ba bbb s sa st s e s s st s pen s 3.6.37
BIASHIMIG «.oevevees e eececevtees ettt e b et s e enmra s eeen et re st sn bt v ntenssass 0

Calcite:

Canadian Longyear Limited ... s 47
CATDONATIZATION ...ttt et sa e s st sas e s man s sn e eressnrenaresenes 14
CarPenler LAKE ... s 4,5,7,20,42,47
CREICODYIIE .ottt et b o1 s s eb s e s e s bbb 46,47

Crystals .. SRRSOV OOV RUYUSUEOPOPOPOTORRO | -
Chippewa Hlver et et et ettt tssb et isr e nssssessennrnrsereernnreee 0,0,4 1,50
Chronologic delermmauons

POLASSIUM-BIGON ..ot oo st s sba et s s et aea 41
Colour changes:

IN MELAVOICANICS ..ottt e ssssss s e st asssestsstsssasinens 18
Copper ... ettt e eateeetesteaseabetssiesestisuestistesbesbentessasraantere it nranasantntenrente
Cross- beddlng
Crystalioblasts

GAINBL ...ocviteiieeecce et be e bbb et s SR RS E S s eE e eR Lot e d Ao sans e

DIADASE QKR ..o rr e e e e e et ba st
DIAMONG ATIIIING L -ceeeee e e s b r e e e 46,47

Dikes:
DHADASE ....oovvreeererrerreieeires et resesen seee s sossnesetasssabaetabesees kb e batesiate e as e tnaenasaann 6,7.9,41,48 49
GIANIID <oeereeeceeeeeete s eteee s e et se e e tesoees shesomasstretat sk sesbasasenssaaatsemeaaseeanssnttesbaatesanneasnrnnssonareien 36

DIVIHE-SNITHING .vovoveecees e e i s 6
EPIAOUZANON «...co.eoiie ittt e er e s s b an s b em s bbb b e bbb 36

F.R. Joubin and Associates LImited ... ccscicciccctsinicesressinarenns. 47
FISSIIIY 1ovieetiveereirenererseeirereser s ses s ve s sees e secmesoece s shae b AE s et s ha R e e et b e b sr e b e snn s b h et eb e 16
Five Townships SYNGICAtE ... s s e s e 46,49

52



Fontaing Driling ...

Fracture networks

[ - Tol (1] (= U OOV SO S OGRS
FrACIUNNG oo
Fragmental 1exture .............cceeevieenienne
Futler LAKE ..o

GAMBY ..o e
CryStalObIASIS ..o e s e e b e bts

Disseminations ..
Porphyroblasts

Geophysical Eng;neenng lelted ...........

Glacial rebound .....
Glaciation ..

Gold..
Gold mlnerallzatlon

e 47
14,16

......................................................................... 44

Grab SampPles ..o

Graded bedding ..o
Greenstone beit, Batchawana .................
Griffin LAKE .....cooceereereeree e
GUIIES o.evcereeriieree e eee e e et erete s eere et
Guyatt Lake ...

H.Q. Seigel and Associales Limited

Hailey Lake ..o ienre e
HBOG Mining Limited ...
Hills ............... et
HINGe liNg ..o,
Horizontal displacement ...
Hornblende nodules ...
Hydroelectric power ...,
Hydrothermal alteration ................cooeeeeee

IFON OXIAEE e eeerene e
ITONSIONIB .o iees et r e e eteaeee e tberreeeeeeabess s s skt bbbes s seassbasn s s Reane sam s nranean bes b buranesesbs passnenas

Jalore Mining Company LIMItEd ...t s s

Joint planes ..

F.R. Joubin and Assomates L|m|led

Kaolinization ..

Lake SUPETIOrn ...t
(=7 L+ [T U T U U USSP OOV U SRS PPUUR PP

Lens:
Caicite ..
Pyrite ...

Little Balchawana Hwer
LOAA CASt SITUCIUIES .o ar s et b i bbb S b b e s ba s v a s
LOGAN LAKE ..o et bbbt s s s g
LUCKY LBKE ottt n et s st et e v re s s eas e st sd s e asb bbb s e

......................................................................... 48

9

46
. 36
47

. 1417,37

Kenting Earth Sc:lences lened ........................................................................................ 46




MEGNETILE ...t et en e
[¥To e [ 1= SO p U SOO O UU RO UUOUPROI P UPTOTOUT

X F - Tt 211 (OO U O P PSS OO PP PP SO SRPSRP
MarShy LaKE .o e
¥ F= T (T 1 = O OO O U USRS PO

MESIEN LAKE ..eviieiiiieie e s trr e st seeeseerese et e s e e et et n e s be e s en s
Meander cutoiis
Meanders ..
Metamorphlc dlfferennauon .............................................................................................. 33
Metasomatic processes .. et et e e e st s e trassneresnnrneresresseasesessensseenssnssrersarssrseesnrnnes B9
Metavolcanic sequence .. rereeretoas e neaaaeasneseeeskartereneaatrbsenensrnennnenresnrrarens O
Metavoicanic- metasedlmentary sequence .................................................................. 9,11

Metavolcanics:
BOOING .ottt et s e s e b e bbb e 1
CompOoSIlIONAl JAYEIING ....vvvv e ettt s ss s s ten b e bena s 11
FaCINg QiPBCHONS ..o s et 1
PIIOWED QUICTODS .eveiverieierteeeeeteeeeseee e eesae e e ne et st s e bt s e a e s e pre e R ra st e enbenee e baassnnses i1
Y (] (1.2=o OO U OO U PO CIPROTPO 49

MItCNEI LAKE ..ottt en s e s e b 3-5,25,42
LY TaTRY o Ta L= T (OO OO RO UV CTUTVGTU PSSO VVRRIPRSPRTSRY . ¥
MONGOOSE CIEBK ..o e b 56
MONGOOSE LAKE .coiee ittt bbb 3,5-7,36,37.40
MONGOOSE LBKE BIEA ....c..cieeecirrctie e s e e s 49
MOPEFEAI RIVET ..ot s s 5-7.41
MOMreal RIVET TOAT ........oo..eeeieireerrsermer e sr s et s e en e es bbb b be s 3

NEGICK CTEOK ....vovveveeencie et are s smas e s sttt snsscsinenns O
NEGICK LBKE o.iree et bbb s 4,5
N [0 OO OO O TSPV OP YT PRPTORY 47

UG MAN LBKE coveereeeeieeeer e ses et eeeeeene et e eeee st eseessassaesesstabsasssaabssssensenansensensaensesras e s neanseneenen
Ol WOMBN LBKE vttt sier i s s sberessrssrrrsseesasme e sessamse s st e eesmsesreseasbssasmanenes

Overturned syncline
AXTAL SUITACE oottt et et eateee et e ea s e st et et s 4 b e st st s bt s e e et s e st et et asbesaesresevans

Oxide-1aCIas ITON FOMMALION ..o er e e bae st r e se e srremrbab s b shes b e nab kb 48

PaNQIS BIEA ..ot et e e e e b e b b e s 9
PaAUEISON LBKE . oot r e e s renren s et ettt s r s b sr et e 3.5,7,42
PEOMANLE ... st e s 36,37
POIMHIIE ..ot stssts st s nsessesssensessnrssnnresssersesmessarmeoneencsseneencnncene 100 184,28,37
PIHIOW SITUCIUIES o...eeieveeeiieieereiesteeeeeee e et eeemeeteeeaeeeeeeeeeesnssbesab s sresrseassnsrns smnsnresanessesensressneanaies 12

Porphyroblasts:

LT T - SO S SO U OO PP UP OO 33
Potassium-argon:

Chronologic determMiNGtions ... e e 41
PSOUAONOGUIBS ..o..eoveeevieet et et e et est et e eeeemese st st s e b e e bt s e s b b e b et e s e b e sr st e reosssasssrsenasnarnerents 32
Pyrite ... . rrreesrentenserenseteenseesasnetnsrestmsesseeranenenennnes 184, 17,26,27,33,36-38,47,48

Dlssemmatlons . 12,38,48,49

{011+ 1= 3 U OO P OO OO P PP TP RTRRRURRUTEPRTRR . 48

Lenses .. . 47

Strmgers 48,49

Pyritized metavolcamcs ..................................................................................................... 49

54



PYITROMIIE ..ottt e rane s enssesob st amtsesambems s sensas s nnotsnsans 0T

QUAIZ VBIM oot sn e e sr e s sse e sa e e s ar e r e aos e sa smeeme st be s bm et b 12,46,47
QUBIZ, "POOS” ovieerevireeeerreeroriiae et saseee s sesbes b sersstenasnatessssesrsasbesenrastreasesassonssncssssmessnsarsnsonss 1
QUAMZ-CAICIHE VEIN ..o eieeete e v e s enerressnese e sassensenssraresbessrserassarensessananeess soeesiesaes 0
QuArtz-feldSPAar VOINING ... rniessssaorsenses rerseessessssimsses bt sssssssossssstessnsssssanss GG
QUINM LBKEG ATBA ..ooveevivvivve it svenssrtesssessresnesessessmesee st st b babasbebbssnessssensnabnarearnaresretans 8
QUINTBY LAKES ..ot et aa b eac s st sss s san s anassssessssesressrensessassaseasesresre O Do |

RAINE LBKE ....coeciecriireiieciiiiie s s s sstss s sms s sn st assneses st saesns soa e scs s pesas srs sos bmsemsreibbabussasbans
RANG LAKS ..o vereeeerre e esrsasee s e sas rascne s sesd b o e bbb s sk st s b b enenrs
RECTYSIAHIZAION ..o s
Retrograde metamorphism
Rio Tinto Canadian Exploration Limited ..........ccccoereeieniniennesissnin e smreniveneenes. 47

H.O. Seigel and Associates Limited ...t snsnes 47
Scree .. e eeteibeeethebeiheetesrsssEsestesreaRrereRre et et e r et vt earenrvatenrerpvansaaransansnras T
Self potentlai anomalles UV RO UIPPTUPTURTRY” ¥

Sequences:;
Mstavolcanic-metasediMmentary ... ecnerenensssesoss. 311
Aeromagnetic EXPrESSION ..o e resere e renirssereressssrnesssarssrsenssssensnssesessinas 11

SBIHCIIZALION 1vvvveeicri e rvere e rerrcreeemeveneeenr e 17 37

ShEaLING ..o nenes 9 12 13 16—18 25 26 28 33 37,40-44,47 .49
Differential .. .3
Shear zones et eeeteesesteentretsetenassreetniassbesEteasantesatsasrabessanreasrnbanberbassrantasrnesasensyansensansteriens BT

SROBPACK LAKE .ovvoe v et sn e asrs e mrar s se et erm e st smt st ess s st sns b sn s rmavtssnens
SHIVBT 1 oocrrer e rrae e et e i et ek e bt b s b e a S e R R R R eR s aE b aR e rea bR e R R et s s 48,49
SIALY CIOAVAGE ...cccvcrreirr s ceeeirerire s sensernr s e et sbsg bbbt bt en st s en s st snsbaserenss GO
SIUMIPING c1ere et re s e s ses e e e e b ens s s s st 30 33,41
BPIUCE LBKE oottt et s as s s sns e serbs b s e sm st e b e bR e s b eb s 37
SPUF WIMITINQ .ot e es et e rr st s be b s b s s s e bt an e e st an re s e an s 5
St CLAIF LAKE ..ottt e ss s eesen e sessessesressas et snssesssssnsse s ssassssatssossssos Oy 12

STAUMOIITE 1oveveeeeer ettt rren e st s ebe e s e st s e s e sensas b s e b s b pe s e s mereans 23,30
CrYSLAIS ittt st e e s e sn b e en Ra s e e 25
Sulphide dISSOMINALONS ..o rene e b st sns e sr sesren s nresranis 48
Sulphide mineralization:
CRBICOPYIIG ...vorercrcrrrcrimesrescsrssscremsrm s erecsc it bbb er s bsm st s b an s s aar s 46,47
PYTIEO 11vveeccrsraemrenmarrseosrenesessressees e ssibea b eab et s raabes 12,14,17,26,27,33,36-38,47,48,49
PyrrRotite ..ot e i, 47
Surveys:
AIrborne eleCroMAGNBLC ...ttt sas s s s s 49
EISCHOMAGNOTIC ...t ss s e e e e e e s e bbb bbbt 46
GOOCHEMICAL ..o eree s e e e s e emb e he s bbb s s 46,49
GROIOGICA! .-ttt e e e 46,49
GROPIYSICAL ..ot e e e e st 46,49
MBGNETC ...t ettt et st ess e et bebene s onsne O
Syncline:
OVBIMUITIBA ..veriereereeetee e e ccee e tae s eeeesbas b en b e s s b arare s b et se s s srmbansans sesbesarsersentns 43-45
SYNTOMMY oottt e e e rnas e ses s s sa s ene s semss s cms e scms b bas s sasnsansnsanse

Tay Lake ... SO STV PRR U -
Technical Mtne Consultams .............................................................................................. 49
THUCKIIESS 1vvevvvrieereer et et rreeeeeesctser o saeatastesb et st s er ek ek an s e paa s an er s an arsen s eamenseaseassassasrassassesress 9
Top determMiNAtioNs ... rs s me e me et er s b s 12,41
TOUTISITY .o ccrr st teeen e s e e ras e s me e s e presad o a s st Re b SEb s haR oA L SRRSO b e s AR bR SRR SRR aR b e e s 7



L] 11211 T [ O OO O U PSP OO OSSP SPI TP 49

TOBAG MIN@ <o e ek e e e 3
THDBIE LBKE oot s et e s sre e e er et e s s s s ne s beeb e nea e bensensenenre sk 3.6,7,12,13
THITE LBKE .ooiieriiiiorieieeeesissistrrersessssesserssmresaneaassssasesanssnssarseasansesasasaassnsisbesssessnssesnsmnsansnessannessoas 5
United Petroleum LIMItam ...ttt smrar s smne s srarens s srars s siaes sesses e s 47
VAIEYS -t e e e e e e e et e 4,6,
Veins:
GBI oottt s e st saseenboasn e s eas st st e e erenbensan b et et s reesenssnerestenetenters | VO
[0 TV T 5 7SO SOOI OR PP 12,46,47
UL | 7.2 o: o111 ORIV OSSR 46
O TRE: a2 1= Ta (=] o - | T SO PO T OO PU PSPV 33
VOICANIC DOIMIDS cavveevieeeere e et estee st e s e e e s re s eases s e s b st aesats s s aabensenerbe s arnsarsase s rnnssnenermees 16
VOoIlcanogenic DASE METAIS ... et s 49
WWAEE CFBOK ..o e cettet e e ee s se st eearnae e s s et bt e e s e e eat e s bbbt 4asabeneas e e e i benrass s arsbabsnesbanns 47
WA LAKE oot crciabiev s ss e e v erman ey e e s e n g e e s eeaenens 3.6,7.29-31,35,42,44,46-48
b =T aTa 111 (o T3 O O TPPPRP 9,37,38,43
AT Vo RO U U PUF TR FPTURUR 48,49

56









SYMBOLS

% Vi Glacial striae. Glacial fluting or
drumlin.

| Esker.

.~=~_| Bedrock; (small outcrop, area of
~_.- | outcrop).

+ Bedding, horizontal.

Bedding, top unknown; (inclined,
Y vertical).

70;/ Y Bedding, top indicated by arrow;
s| (inclined, vertical, overturned).

55y % Bedding, top (arrow) from grain grad-
%oe| ation; (inclined, vertical, overturned).

}/ }/ «Y Bedding, top (arrow) from cross bed-
8s¢| ding; (inclined, vertical, overturned).

Bedding, top (arrow) from relationship
% % | ofcleavage and bedding; (inclined,
overturned).

Lava flow; top (arrow) from pillows

% % | shapeand packing. Lava flow; top

in direction of arrow.

/ Direction of paleocurrent.

15° Schistosity; (horizontal, inclined,
+ red vertical).

75 Gneissosity; (horizontal, inclined,
+rx vertical).

80", Foliation; (horizontal, inclined,
+ / / vertical).

73'7 // Shearing ; (inclined, vertical).

/30' Lineation with plunge.

Geological boundary; (observed,

/s position interpreted, deduced from

geophysics).

, —1000%|  Magnelic contour value in gammas.
MA Magnetic attraction.

= Fault; (observed, assumed). Spot
—// indicates down throw side, arrows
indlicate horizontal movement.

/ Lineament.

70t Jointing; (horizontal, inclined,
*7 4 vertical).

/} & Drag folds with plunge.

X 70° . . }
()( Anticline, syncline, with plunge.

J 0! 7 Drill hole; (vertical, inclined, projected
DH | vertically, projected up dip).
N ki Overburden shown.

o3 Location of sample.

\‘, o Vein, vein network. Width in inches

or feet.
RA Radioactivity.
=L swamp.

Motor road. Provincial highway
=@= number encircled where applicable.

Other road.
---------------- Trail, portage, winter road.
lsmn m ® International or Provincial boundary.
County, District, Regional or District
Municipal Boundary, with mile post.
Vi Municipal Boundary, (City, Town,

Improvement District, Incorporated
Township), with milepost.

Vi Township, Indian Reserve, Meridian,
‘ Base Line, Provincial Park, with

) milepost, (surveyed, unsurveyed).
Mining property, surveyed. Mineral
21O

deposit or mining property, unsurveyed.

Surveyed line.
—— ——{ Unsurveyed line.

All boundary and survey lines are approximate
position only.

Some symbols may not occur on this map.

PROPERTIES, MINERAL OCCURRENCES

Algoma Central Railway.
Davieaux Township occurrence.t
Desbien Township occurrences.t
Raafiaub Township occurrences.
Tronsen Township occurrences.
. Vibert Township occurrences.t
6. Asarco Exploration Co. of Canada Ltd, [1974).1
7. Five Townships Syndicate, [1956].1
. Grebe, E, [1970).1
Rio Tinto Canadian Exploration Ltd., [1964).1
10. United Petroleum Inc,, [1974).1
11. Way-White Township occurrences.t

Information current to May 1, 1978.

Former properties on ground now open for staking
are only shown where exploration data is available.
A date in square brackets indicates last year of ex-

ploration activity For further information see report.

tOccurs only on companion sheet.
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SOURCES OF INFORMATION

Geology by G.M. Siragusa and assistants, Ontario
Geological Survey, 1974-8.
Geology is not tied to surveyed lines.

Maps and assessment files of the Algoma Central
Railway.
Aeromagnetic map 2202G, ODM-GSC.

Ontario Department of Mines.
Map 34d Mississagi Reserve and Goulais Iron Range,
1925.
Map 35b Batchawana Area, 1926.

Preliminary maps (OGS),
P 998, Batchawana-Pangis Area (west part), scale
1inch to % mile, 1975.
P 1193, Batchawana-Pangis Area (east part), scale
1inch to % mile, 1976.
P 1833, Quinn Lake Area (west part), scale 1 inch
to Y% mile, 1978.

Cartography by PA. Wisbey-and assistants, Surveys
and Mapping Branch, 1983.

Basemap derived from maps of the Forest
Resources Inventory, Surveys and Mapping Branch.

Magnetic declination in the area was approximately
6°55' West in 1975.

Parts of this publication may be quoted if credit is
given. It is recommended that reference to this map
be made in the following form.

Siragusa, GM.

1983: Rand Lake; Ontario Geological Survey Map
2479, Precambrian Geology Series, scale 1 inch to
Y2 mile, geology 1974-8.

Ministry of
Natural

Resources
Ontario
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Ontario Geological Survey
Map 2479
Rand Lake
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85°* 84* 83*

Scale: 1 inch to 50 miles
NTS Reference: 41N/1

LEGEND

PHANEROZOIC
CENOCoOIC?
QUATERNARY

PLEISTOCENE AND RECENT

Boulder, sandy, and silty till, erratic
boulders.

UNCONFORMITY

PRECAMBRIAN®

MIDDLE TO LATE PRECAMBRIAN
(PROTEROZOIC)

MAFIC INTRUSIVE ROCKS

6 Olvine diabase.
6a Porphyritic diabase.
INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN)
FELSIC INTRUSIVE AND METAMORPHIC
ROCKS

5 Unsubdivided.
5a Diorite.
5b Leucocratic diorite.
5¢ Trondhjemite.
5d Granodiorite.
5e Quartz monzonite.
5f Muscovite-bearing medium-grained
granitic rocks.
5g Potassic feldspar-quartz pegmatite.
5h Biotite pegmatite.
5/ Muscovite pegmatite.
5k Hornblende-rich xenoliths.
5m Biotite-rich xenoliths.
5n Aplite veins or dikes.
5p Granitic rocks containing quartz
veins.
5q Porphyritic; feldspar phenocrysts.
5r Porphyritic; quartz phenocrysts.
5s Porphyritic; mafic phenocrysts.
5t Foliated.
5u Massive.
5v Lit par lit gneiss.
5w Sheared.
INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS

4a Hornblende gabbro.
4b Anorthositic gabbro.

INTRUSIVE CONTACT
METAVOLCANICS AND METASEDIMENTS

METASEDIMENTS

3 Unsubdivided.
3a Arkose, arkosic wacke, subarkosic
wacke.
3b Siltstone.
3c Slate, argillite, spotted slate.
3d Polymictic conglomerate.t
3e Conglomeratic arenite.t
3f Banded mudstone.
3g Garnetiferous metasediments.t

i, il
A

METAVOLCANICS
FELSIC METAVOLCANICS

2 Unsubdivided.
2a Rhyolite, dacite flows.
2b Massive medium-to fine-grained
flows.t
2c Rhyolite agglomerate.t
2d Porphyritic rhyolite, rhyolite tuff.t
2e Rhyolite brecciat

MAFIC METAVOLCANICS

1 Unsubdivided.

1a Basalt, basaltic komatiite; porphy-
ritic vesicular

1b Porphyroblastic fiows.

1c Felsic volcanic interbeds.

1d Metasedimentary interbeds.t

Te Pillowed flows.

1g Migmatitic.t

1h Tuff.+

1j Containing quartz veins and/or

pods.
1k Pyroclastic breccia.t
1m Lapilli-tuff.+

Chalcopyrite.

Copper.

Magnetite.

Molybdenum.

Pyrite.

Quartz.

Sulphide mineralization.t

wo3g 53 o8

8 )nconsolidated deposits. Cenozoic deposits are
represented by the lighter coloured parts of the

map.

bBedrock geology. Outcrops and inferred extensions
of each map rock unit are shown respectively in
deep and light tones of the same colour. Where in
places a formation is too narrow to show in colour
and must appear in black, a short black bar appears
in the appropriate block.

1+Occurs only on companion sheet.
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SYMBOLS

Glacial strige. Glacial fluting or
drumlin.

Esker.

Bedrock; (small outcrop, area of
outcrop).

Bedding, horizontal.

Bedding, top unknown; (inclined,
vertical).

Bedding, top indicated by arrow;
(inclined, vertical, overturned).

Bedding, top (arrow) from grain grad-
ation; (inclined, vertical, overturned).

Bedding, top (arrow) from cross bed-
ding; (inclined, vertical, overturned).

Bedding, top (arrow) from relationship
of cleavage and bedding; (inclined,
overturned).

Lava flow; top (arrow) from pillows
shape and packing. Lava flow; top

in direction of arrow.

Direction of paleocurrent.

Schistosity; (horizontal, inclined,
vertical).

Gneissosity; (horizontal, inclined,
vertical).

Foliation; (horizontal, inclined,
vertical).

Shearing ; (inclined, vertical).

Lineation with plunge.

Geological boundary; (observed,
position interpreted, deduced from
geophysics).

Magnetic contour value in gammas.
Magnaetic attraction.

Fault; (observed, assumed). Spot
indicates down throw side, arrows
indicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined,
vertical).

Drag folds with plunge.

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined, projected
vertically, projected up dip).
Overburden shown.

Location of sample.

Vein, vein network. Width in inches
or feet.

Radioactivity.
Swamp.

Motor road. Provincial highway
number encircled where applicable.

Other road.
Trail, portage, winter road.

International or Provincial boundary.

County, District, Regional or District
Municipal Boundary, with mile post.

Municipal Boundary, (City, Town,
Improvement District, Incorporated
Township), with milepost.

Township, Indian Reserve, Meridian,
Base Line, Provincial Park, with
milepost, (surveyed, unsurveyed).
Mining property, surveyed. Mineral
deposit or mining property, unsurveyed.

Surveyed line.
Unsurveyed line.

All boundary and survey lines are approximate

position only.

Some symbols may not occur on this map.

PROPERTIES, MINERAL OCCURRENCES

Algoma Central Railway.

1. Davieaux Township occurrence.

2. Desbien Township occurrences.

3. Raaflaub Township occurrences.t

4. Tronsen Township occurrences.t

5. Vibert Township occurrences.

6. Asarco Exploration Co. of Canada Ltd,, [1974).

7. Five Townships Syndicate, [1956).

8. Grebe, E, (1970).

9. Rio Tinto Canadian Exploration Ltd., [1964).
10. United Petroleum Inc.,, [1974).
11. Way-White Township occurrences.

Information current to May 1, 1978.

Former properties on ground now open for staking
are only shown where exploration data is available.
A date in square brackets indicates last year of ex-

ploration activity. For further information see report.

tQOccurs only on companion sheet.

SOURCES OF INFORMATION

Geology by G.M. Siragusa and assistants, Ontario

Geological Survey, 1974-8
Geology is not tied to surveyed lines.

Maps and assessment files of the Aigoma Central

Railway.

Aeromagnetic map 2202G, ODM-GSC.

Ontario Department of Mines.
Map 34d Mississagi Reserve and Goulais Iron Range,

1925.

Map 35b Batchawana Area, 1926.

Preliminary maps (OGS),
P 998, Batchawana-Pangis Area (west part), scale
1inch to Y% mile, 1975.
P 1193, Batchawana-Pangis Area (east part), scale
1inch to Y% mile, 1976.
P 1833, Quinn Lake Area (west part), scale 1 inch
to Y mile, 1978.

Cartography by PA. Wisbey and assistants, Surveys
and Mapping Branch, 1983.

Basemap derived from maps of the Forest
Resources Inventory, Surveys and Mapping Branch.

Magnetic declination in the area was approximately
6°55' West in 1975.

Parts of this publication may be quoted if credit is
given. It is recommended that reference to this map
be made in the following form.

Siragusa, G.M. ) )

1984: Wart Lake; Ontario Geological Survey Map
2480, Precambrian Geology Series, scale 1inch
to ¥z mile, geology 1974-8
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Ontario
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LEGEND
PHANEROZOIC
CENOCOIC®
QUATERNARY
PLEISTOCENE AND RECENT
Boulder, sandy, and silty till, erratic
boulders.
PRECAMBRIAN®
M:DDLEWLEI’EI;RECAMBRIAN
PROTEROZOIC
MAFIC INTRUSIVE ROCKS
6 Olvine diabase.
E 6a Porphyritic diabase.
INTRUSIVE CONTACT
EARLY PRECAMBRIAN (ARCHEAN)

FELSIC INTRUSIVE AND METAMORPHIC
ROCKS

5 Unsubdivided.
5a Diorite.
5b Leucocratic diorite.

5¢c Trondhjemite.

5d Granodiorite.

5e Quartz monzonite.

5f Muscovite-bearing medium-grained
granitic rocks.t

5g Potassic feldspar-quartz pegmatite.

5h Biotite pegmatite.

5/ Muscovite pegmatite.t

5k Hornblende-rich xenoliths.

5m Biotite-rich xenoliths.

5n Aplite veins or dikes.t

5p Granitic rocks containing quartz
veins.t

5q Porphyritic; feldspar phenocrysts.

5r Porphyritic; quartz phenocrysts.

5s Porphyritic; mafic phenocrysts.

5t Foliated.

5u Massi

5v Lit par lit gneiss.t

5w Sheared.

MAFIC INTRUSIVE ROCKS

| 4a Hornblende gabbro.
4b Anorthositic gabbro.t

INTRUSIVE CONTACT
METAVOLCANICS AND METASEDIMENTS

METASEDIMENTS

3 Unsubdiided.
3a Arkose, arkosic wacke, subarkosic
wacke.

3b Siltstone.

3c Slate, argillite, spotted slate.
3d Polymictic conglomerate.

3e Conglomeratic arenite.

3f Banded mudstone.

3g Garnetiferous metasediments.

- Fron Formation

METAVOLCANICS
FELSIC METAVOLCANICS

2 Unsubdivided.

2a Rhyolite, dacite flows.

2b Massive medium-to fine-grained
fiows.

2c Rhyolite agglomerate.

2d Porphyritic rhyolite, rhyolite tuff.
2e Rhyolite breccia.

MAFIC METAVOLCANICS

1 Unsubdivided.
1a Basalt, basaltic komatiite; porphy-
ritic vesicular

1b Porphyroblastic flows.

1c Felsic volcanic interbeds.

1d Metasedimentary interbeds.

1e Pillowed flows.

1g Migmatitic.t

1h Tuff.

1j Containing quartz veins and/or

pods.
1k Pyroclastic breccia
1m Lapilli-tuff.

Chalcopyrite.

Copper

Magnetite.
Molybdenum.t

Pyrite.t

Quartz.

Sulphide mineralization.

v2gFzes

8(nconsolidated deposits. Cenozoic deposits are
represented by the lighter coloured parts of the

map.

bgedrock geology. Outcrops and inferred extensions
of each map rock unit are shown respectively in
deep and light tones of the same colour. Where in
places a formation is too narrow to show in colour
and must appear in black, a short black bar appears
in the appropriate block

tOccurs only on companion sheet.



