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Summary Report on 

INTERPRETIVE GEOLOGICAL MAPPING FROM LANDSAT AND GEOPHYSICAL 
DATA FOR THE CONFEDERATION-BIRCH LAKES AREA, 

NORTHWESTERN ONTARIO 

1- INTRODUCTION: 

On September 23, 1983, a request was received by 
telephone from F.W. Nielsen, consultant to Getty Canadian Metals 
Ltd., for a quotation re synergistic interpretive geological 
mapping in the Confederation-Birch Lakes area. In a previous 
project, Landsat linears only had been mapped and classified 
with aeromagnetic data for the same area. 

The proposed new mapping would integrate the following 
sets of data: Landsat, aeromagnetic, gamma-ray spectrometer, 
Bouguer gravity and published geology and would require 
repetition of some of tlie previous work. The product would be 
one hand-coloured geological map in four quadrants at a scale 
of 1:63 360, using the same base as the aeromagnetic maps. 

Following a quotation by telephone on September 27th 
and confirmation by letter on September 29th, the area of the 
map was reduced from about 4900 square miles to about 3900 
square miles and a service contract (#30994) was issued 
effective October 4th, 1983. 

At the time of signing the contract, the contractor 
noted that the proposed 8-week schedule was tight in view of 
prior commitments for all staff. In fact,: because of severe 
delays in the other projects, severe delays resulted in the 
Getty project. No experienced staff were available after 
production of a preliminary draft of the SW quadrant until 
mid-March 1984. Experienced staff were essential because the 
napping was found to be a complex two-layer problem: younger 
metasediments overlying the Archean with unexpected associated 
technical problems (see Section 5). 

2 • TECHNIQUES OF MAPPING: 

Using techniques outlined elsewhere (Gregory, 1983), 
the mapper integrates collateral sets of data to define common 
features and assign levels of confidence. Classification of 
lithology and structure is the principal objective along with 
estimation of strike and dip where such observations are sparse. 
The mapping process parallels that used by a geologist on the 
outcrop with rock identifications based on field observations 
reported in the geological maps and reports. Contacts and 
faults are extrapolated from both field observations and the 
collateral data. 
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Five different sets of data were used in mapping the 
Confederation-Birch Lakes area: 

1. Transparencies of Landsat colour composites at a scale 
of 1:1 million with a resolution of about 80 m; 

2. Seven channels of gamma-ray spectrometer data as fiche 
at a scale of about 1:5 million and with a line spacing 
of about 3 miles; 

3. Total field aeromagnetic data as maps at a scale of 
1:63 360 with a line spacing of about i mile; plus 
experimental fiche at several smaller scales; 

4. Bouguer gravity maps at a scale of 1:126 720 with an 
average station density of 1 stn per 2 square miles; 

5. At least 24 published geological maps at a variety of 
scales, mostly 1:15 840 and 1:63 360; plus experimental 
fiche at several smaller scales; also 1 Getty reconnais
sance at 1:50 000 for part of the Birch Lake felsite 
belt. 

The different sets of data were compared by simple j 
overlay on a light table where the scales were the same. For j 
data at different scales, the data with smallest scale were j 
projected using the PROCOM systems (Gregory et al, 1982) and registered 
by enlargement to the data of larger scale. This was suitable ; 
for initial calibrations which are independent of scale. j 
However, significant problems resulted for mapping onto the j 
1:63 360 base because most of the geological data were at larger ' 
scales than the base. Large reductions lead to loss-of readability 
and detail. 

Geophysical patterns were calibrated with geological 
observations at the mapped outcrops. The observations were 
extrapolated using the geophysical data and the previously 
mapped Landsat linears. In general, rock classifications were 
accepted as previously mapped by the field geologists except 
where geophysical data suggested a new or different rock type. 
In such cases, uncertainties as to rock type were resolved by 
reference to other (and usually, more recent) field observations 
or were indicated by a question mark on the map. 

3. CALIBRATION: 

3.1 Map Units: 

The geophysical character of each known map unit was 
assessed by correlating the geophysical data with geological 
observations at known outcrops or areas presumed to be outcrop 
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because of strike and dip observations. Table 1 is an example 
for one such map: ODM map 45c, Geology of the Birch-Springpole 
Lakes Area by V.D. Harding (193G). Similar calibrations were 
completed for all geological maps. 

3.2 Attitudes: 

In addition, the relationships between observed strike 
and dip and the attitudes calculated from magnetic maps for 
the same areas were assessed for selected sheets. Table 2 is 
an example for Corless "Twp. This assessment, showed that in 
Confederation-Birch Lakes area, anomalies with a strike length 
of greater than 1 . f> km (2 or more intersections of flight lines) 
and moderate to strong gradients (greater than 200 gammas per 
km) provide reasonably accurate estimates of attitude (+ 5° in 
strike, ± 20° in dip). Accuracy decreases markedly in the 
vicinity of sharp flexures and magnetic complexes and for 
anomalies parallel to flight lines. Further complications were 
observed in several areas where magnetic trends diverged 
markedly from observed strikes e.g. 

(a) areas in which non-magnetic metasediments (on which the 
strikes were measured) overlie magnetic volcanic rocks 
which determine the magnetic trend. 

(b) areas of volcanic rocks (especially in Honeywell Twp.) 
where observed strikes and strong magnetic gradients 
are nearly perpendicular. Our experience suggests 
that this may result from one or more of the following 
causes: (1) extensive drag folding with strikes across 
the trend of the rock masses; (2) weakly to non-magnetic 
felsic volcanics overlying mafic volcanics with different 
trends, (3) biased contouring, in part because flight 
lines are sub-parallel to apparent magnetic/geological 
trends . 

4 . 1 Preliminary Dei i n_i tion of Rock Types: 

Calibration sheets for map units on each of the published 
geological maps were correlated by rock type. Rocks with 
similar field identification aiuJ geophysical characteristics 
were grouped together to obtain consistent rock classes for the 
whole Confederation-Birch Lakes area. Table 3 presents the 
correlation for granites and granodiorites (excluding hybrid 
gneisses). Each rock type was assigned a specific symbol e.g. 
G - granite, Pg = mafic metavolcanics (see Section 4.4). 
Uncertainties are indicated by listing possible units with 
question marks. The most probable class is listed first e g 
IPb?, 2/lSa? is probably IPb. 
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4.2 Relative Ages of Rocks: 

Relative ages are based on the standard relationships 
of perceived superposition, intrusion and metamorphism. Ages 
were assigned a number increasing irom 0 (the oldest unit = 
"Laurentian granite" ?) to 8 (the youngest bedrock unit = 
Aphebian/Helikian di abase dykes ?). The relative ages are 
interpretations of all available data and rarely definitive. 
Great uncertainty is indicated by question marks and/or 
several ages (e.g. 6? or 1? 4?). Relative age of metamorphism 
is suggested by two ages separated by a slash e.g. 2/lSa is 
amphibolite metamorphosed at age 2 from volcanics of age 1. 
Superposition of two rock units is indicated by a slash 
between rock symbols e.g. 5Bc/3Pf indicates conglomerate of 
age 5 ("Temiskaming"?) overlying felsic metavolcanics of age 3. 

4.3 Final Map Units: 

Similar rock types were assigned a common symbol and 
an interpreted age as noted in sections 4.1 and 4.2. However, 
the final i'nits used in geological mapping were selected to 
emphasize rock classes with potential interest for mineral 
exploration. In particular, an attempt was made to delineate 
the mafic/felsic metavolcanics and younger granitic intrusions. 
Accordingly, several rock types were grouped by type and/or 
age into one unit (though retaining their symbology) while 
other rock types were divided by sub-type and (or age into 
separate units. Thus rocks that appear to be related very 
closely are grouped together e.g. light green represents 
amphibolite (2/lSa, 6/lSa) as well as greens-tone (1 Pg) from 
whi'-.h they were derived; while pink includes porphyritic to 
massive granodiorite (4Gdp, 6Gd) and granodioritic gneiss 
(2/OSg) with the oldest granodiorite (OGd) from which the 
younger unit may have developed. On the other hand, separations 
within a rock type were made for three granites (strongly 
radioactive, moderately radioactive and magnetic), two grey-
wackes (interbedded with greenstone, overlying greenstone) and 
for certain hybrid rocks that, in at least some cases, are 
derived from greenstone (see Appendix 1). 

Thus, several map units that were not recognized in 
previous field work are included in the final legend while 
other units recognized previously are merged. The final map 
units are outlined in Appendix 1 and described in the following 
section. 

4 • ̂  Hrj_ef Descriptjyns of Map Uni ts: 

Crystalline Basement (?) 

granodiorites grey to white tonalite and grano-
OGd, 4Gdm, 4Gdp, GGdp diorite; possible original "Laur-

(magnetic) (porphyritic) entian" crust subsequently mota-
2/OSg, 6/OSg, 7/OSg morphosed and partially remobilized; 

(gneisses,) 4Gdm may be syenite. 



Mafic Volcano-sedimentary Complex 

greenstone 
lPg 

2/lSa, 6/lSa 

dark green to black greenstones, 
pillow lavas; massive gabbro to 
basalt, some ultramafics and 
chlorite schist; minor interbeds of 
felsite, tuff and freywacke; 
isoclinally folded and mainly 
steep dip; Archean ("Keewatin") age 

massive to gneissic amphibolite 
usually at contact between green
stones and granodiorites or 
granites or as inclusions there-in. 

iron formation 
1IF 

greywacke 
lBg 

Felsic volcanic Complex 

felsites 
3Pf 

magnetitic iron formation; 1-60 m 
in thickness, interbedded in 
middle (?) of greenstone sequence. 

mappable interbeds of greywacke in 
volcano-sedimentary complex. 

felsic to intermediate metavolcanic 
flows, in part quartz porphyry; 
pale green to grey, locally black 
but weathering white; abundant tuffs 
and schist, possible arkose and 
greywacke; probable sub-aerial 
veneer with open folding over mafic 
volcano-sedimentary complex; little 
or no metamorphism; late Archean (?) 
age. 

Sedimentary Hocks 

meta-arenites 
5Bc, 5Bg, 5Ba 

lightly metamorphosed conglomerate, 
greywacke, arkose (minor slate) and 
abundant schist. "Temiskaming" 
metasediments = Aphebian age? 
Broad open folds with basal corrug
ation and local infolding with older 
rocks. Basal conglomerate overlies 
felsites (3Pf) and mafic volcano-
sedimentary complex (1). 
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Paragneisses 

older paragneisses 
2Ss 

younger paragneisses 
6/5Ss, 7/5Ss 

Younger Granitic Intrusions 

granite 
6G, 6Gg, 6Gp 

magnetic granite 
7Gm 

strongly radioactive granite 
7Gg 

micaceous gneisses and schists, 
possibly derived from shelf 
sediments related to volcano-
sedimentary complex (1). 

micaceous gneisses and schists 
± greywacke, probably derived 
from younger sedimentary rocks 
(5Bg); "English River" gneisses 
and metatexites in part. 

pink to red potassic granite, 
massive to porphyritic; moderately 
radioactive but locally pegmatitic 
(g); essentially non-magnetic. 

similar to above granite but with 
low to moderate positive magnetic 
anomaly; possible syenite. 

similar to above granites but with 
relatively high content of uranium, 
thorium and potassium. Unusually 
high concentrations of U or Th 
are indicated; essentially non
magnetic; may represent abundant 
pegmatites in above granites. 

Hybrid Granitic Rocks 

mafic migmatite 
2/lRa, 4/lRa, 6/lRa, 7/lRa 

orthogneisses 
6/ORf, 6/5Rs 

felsic granulite 
6/OTf 

mafic granulite 
6/lTm 

Younger Mafic Intrusions 

diabase dykes 
8Hb 

migmatite/agmatite of diorite, 
greenstone and minor metasediments 
in granitic/granodioritic matrix. 

felsic migmatite; in part "English 
River" gneisses and diatexites. 

granodioritic rocks (probably OGd) 
in granulite facies. 

mafic rocks (possibly derived from 
lPg) in granulite facies. 

diabase, gabbro 

diorite 
?Hd 

no outcrops known; mapped as mafic 
migmatite but may be diorite, 
gabbro, anorthosite. 
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4.5 Structure: 

Faults and folds are mapped and interpreted from field 
observations, geophysical data and linear features on Landsat 
images. The latter had been mapped and classified previously 
for Getty Canadian Metals Limited (Gregory and Moore, 1983). 
However, because of the complexity of the geological map, 
only selected linear features {adjudged to have significance 
to mapping) were transferred to the geological map. 

Strike and dip were interpreted from aeromagnetic data 
using the calibration established as per Section 3.2. 

Thickness of sedimentary rocks ("Temiskaming" and meta
morphic equivalents) were calculated from magnetic anomalies 
using calibrated "half-width" methods. Most calculated 
thicknesses were less than 100 m and thus subject to large 
error because of variations in terrain clearance and thickness 
of overburden. Accordingly, the thicknesses were not contoured 
A few spot thicknesses in excess of 100 m are indicated on the 
map. 

In general, the mafic volcano-sedimentary complexes are 
steeply dipping and, in part, isoclinally folded. The surrounding 
granodiorites are massive to porphyritic. They become 
gneissose, especially near the greenstone belts, and locally 
are remobilized (?) and subject to intrusion of younger granites. 
Large open folds of sub-aerial felsic volcanic flows and tuffs 
appear to overlie the mafic complex (c.f. Bruce and Hawley, 
1927; Satterly, 1939) with local infolding into the older rocks. 
Felsites contemporary to the mafic volcanics were not recognized 
in this mapping but may be represented by felsites mapped here
in as infolds. The area mapped as felsite in this mapping (as 
well as in the field) is suspiciously large and the unit 
probably contains extensive meta-arkose and related meta-
arenites. A basinal sequence of metasediments ("Temiskaming" ?) 
overlies all the older rocks, in part with a basal conglomerate 
and greywacke in a near-shore facies and a turbidite sequence 
(greywacke/slate) in an off-shore facies. Basal corrugation 
and infolding is common at the bottom of the section but open 
folds and some flatter dips suggest an overall basinal character. 
Regional metamorphism affects all the rocks in the easterly-
trending "English River" belt to the south and may be related 
to the intrusion of younger granites. The metamorphosed grey-
wackes appear to occur as a thin corrugated veneer over meta
morphosed older volcanic/granodiorite complex. 

^•6 Kypothotical Geological Model and Implications for Mineral 
Exploration: 

1. Formation of granodiorite crust by magmatic differen
tiation; age 0 (pre-Archean ?); 
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Rifting of crust with rifts and transform faults 
forming plates of granodiorite. Injection of steeply 
dipping massive basalts, gabbros and ultramafics along 
the rifts with subaqueous mafic flows and pillow lavas 
on the "ocean" floor; turbidites and subaqueous erosion 
depositing greywackes within the flows and on adjacent 
granodiorite; Age 1 (early Archean ?); 

Compression of rifts with isoclinal and disharmonic 
folding of volcanics, local foliation of granodiorites, 
local metamorphism of greywacke on granodiorite and 
bedding plane thrusts of volcanics over granodiorite; 
Age 2 (mid Archean ?); 

Sub-aerial felsic volcanism in rifts with veneer of 
abundant tuffs and relevant sediments (arkose, greywacke); 
Age 3 (late Archean ?); 

Elevation of rifts with intrusion of small stocks of 
granite and accelerated erosion of all older rocks; 
Age 4 ("Kenoran" ?); 

Deposition of basinal sequence on older rocks adjacent 
to rifts with conglomerate, arkose, greywacke and 
argillite/slate; Age 5 ("Temiskaming" = Aphebian ?); 

Intrusion of small stocks of granite with regional meta
morphism and migmatization, especially "English River" 
gneisses; corrugation and isoclinal folding at base of 
sedimentary rocks; Age 6 (Hudsonian ?). 

Massive intrusions of radioactive granite ± pegmatite, 
primarily within the granodiorite plates; strike-slip 
and transcurrent faults re-activated; mylonite along 
boundaries of plates; Age 7 (late Hudsonian ?). 

Intrusion of diabase dykes; late faulting; Age 8 
(Helikian ?). 

Hypothetical sites for mineralization: 

(a) along transform faults, especially at those inter
sections with rifts where extension takes place 
(structural deformation belts ?) 

(b) along contact between mafic and felsic volcanics, 
including sulphide-bearing siliceous sediments 
(vent deposits ?). 

(c) adjacent to cupolas of early granite in volcanics, 

(d) in faults associated with intrusion of the younger 
radioactive granites 



(e) in regolith/laterite at base of basinal sediments. 

Specific suggestions for exploration are made in 
Section 6. 

5. PROBLEMS ENCOUNTERED IN MAPPING: 

5•1 Sp ac ing of Data: 

This is the first time that we have undertaken geological 
mapping at 1:63 360 using aeromagnetic data with a nominal 
line spacing of 1/2 mile and gamma-ray spectrometer data with 
a nominal line space of about 3 miles. Previous mapping 
(Gregory, 1983) was at 1:250 000 using such data or at 1:50 000 
using data acquired with 300 m spacing and appropriate terrain 
clearance. The wider line spaciig requires generalization of the 
geophysical units and effective! limits delineation of units 
with dimensions less than about wice the line spacing (or 
much more, if the lines cross the rocks at a small angle). This, 
of course, depends on the relative contrasts e.g. very narrow-
beds of tnagnetitic iron fromation can be mapped from the aero
magnetic maps in many cases. 

The relatively wide spacing implies that contacts picked 
from aeromagnetic data may have significant errors (circa 1/4 
mile) while the gamma-ray spectrometer data are useful primarily 
for classifying large masses (e.g. granite batholiths) with 
internal struc 'e and contacts from field observations, aero
magnetic data a., J Landsat images. In general, the spectrometer 
data showed broad but good correlation with the major rock 
complexes and aided in separating different granites. However, 
in the two northern sheets, the magnetic data for granitic 
massifs show much internal structure relative to the southern 
granites but the internal structure could not be verified from 
jie spectrometer data because of the wide spacing. In addition, 
there are few field observations. It is possible, therefore, 
that the radioactive units, which were mapped as granite, actually 
represent a paleoregolith at the base of the sedimentary basin. 
Such a radioactive regolith was observed at the base of the 
Athabasca Group (Gregory, 1983, p. 175). 

5.2 Base Maps: 

Geological mapping utilized the aeromagnetic maps at 
1:63 360 as a base. Some of these maps were found to have errors 
in position of features of the order of 1/4 mile (Gregory and 
Moore, 1983, section 2). In addition, some hydrographic features 
were omitted and a few spurious features introduced when the 
aeromagnetic maps were prepared. The base maps could have been 
corrected from Landsat tiata at additional cost. However, since 
the hydrography was not requested on the geological maps, this 
is not a major concern because errors are of the order of those 
occasioned in interpreting the aeromagnetic data. 
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5.3 Calibration Data: 

Previous geological mapping from geophysical data was 
based on geological maps that were of similar or smaller scale 
than the geophysical data. These could be readily enlarged 
in the Procom systems for registration with geophysical data and 
the interpret"ve overlay. However, many of the geological 
maps for the Confederation-Birch Lakes area were at much larger 
scale (especially 1:15 840) and were not particularly useful 
when reduced to map scale. Thus, the transfer of such data to 
the final geological map at 1:63 360 was slower and more tedious 
than expected. 

5.4 Feisites: 

The broad distribution of the unit mapped as "felsite" 
(3Pf) suggests that other line grained felsic/silic rocks 
(e.g. arkose, tufis, schist) have been incorporated in the unit 
in the field. Unfortunately, no characteristic geophysical 
anomalies were observed to assist in mapping the unit. Further 
complications result from the facts that (1) dark to black 
felsic flows are reported to be difficult to separate from mafic 
flows in vhe field; (2) the felsites occur as a veneer on the 
mafic volcanics; and (3) are infolded in the mafic volcanics. 
The boundary between felsite and greywacke (see 5.5) is not 
separable in the geophysical data. 

5.5 Greywackes: 

Greywackes are known to be interbedded with the isoclinally 
folded mafic volcanics but also occur in a basinal sequence with 
broad open folds and a corrugated (?) base. Narrow horizons 
that appear to be closely related to the mafic volcanics are 
mapped as IBg while those with broad exposures and association 
with conglomerate and slate are mapped as 5Bg. Between the two 
extremes, there is no obvious way to determine the relationship 
as there is little or no geophysical response. In addition, 
infolds of 5Bg in the mafic volcanics have been mapped in the 
field. 

5.6 Separation of Granodiorite/Mafic Volcanics/Felsite/ 
Greywacke: 

All units show little or no radioactivity. Felsite and 
greywacke are essentially non-magnetic; granodiorite is weakly 
magnetic to non-magnetic while mafic volcanics and iron formation 
are moderately to intensely magnetic. Felsite and greywacke 
are mapped solely on the basis of previous field observations 
with minor changes to reflect interpreted structure. Their 
occurrence in areas not previously mapped cannot be defined from 
the geophysical data. Hence, the areas of greywacke (and felsite?) 
may be more extensive and the contacts different from those 
mapped. In addition, small inliers of older rocks and outliers 
of greywacke may remain undetected. A thick cover of felsite/ 
greywacke (in" excess of several hundred metres) would cause 
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significant depression of magnetic anomalies over granodiorite 
and mafic volcanics but a thin veneer cannot be separated from 
a cover of glacial drift or the effects of variation in terrain 
clearance. Thin layers of granor'iori te, greywacke or felsite 
in mafic volcanics are difficult to separate and are usually 
classified by their continuity from known outcrops. 

5 - 7 "Cycle 1" Volcanics: 

A unit comprising pyroclastics, greywacke and mafic 
flows was mapped by geologists in Corless Township and 
referred to as "Cycle 1". For the following reasons, "Cycle 1" 
appears to be a dubious unit: 

- the mafic flows are considered to be 2200 ni thick but 
do not have either the magnetic or Bouguer anomalies 
th,. occur over similar thicknesses of mafic flows 
farther to the east. 

- the associated metasediments overly the mafic flows 
and are reported to be 500 m to 1500 in in thickness. 
The magnetic and Bouguer anomalies and mapped inliers 
of mafic flows and granodiorite suggest thicknesses 
of less than 300 m. 

- foliation in the broad area of metasediments near 
Spot Lake has a strong easterly component while the 
adjacent flows have a northerly trend. 

- elsewhere in the region, rocks with similar geophysical 
anomalies are mapped as amphibolite and hybrid gneiss 
i n granodiori te. 

Hence, the "Cycle 1" unit is interpreted as comprising thin 
thrust slices or inclusions of mafic volcanics (lPg) in grano
diorite overlain by a corrugated ven- er of greywacke (IBg? 
5Bg?), possibly with felsitic tuffs <3Pf?). While volcanic 
rocks in the other "Cycles" are magnetic, there was no geo
physical basis for separating the cycles in this mapping. 

5 . 8 l̂Bjĵ _'I,i£i!lLLtAt̂ LJJ-'ti!J : 

Large areas of possible mafic migmatite occur within the 
granitic rocks of the northern two sheets. No previous geological 
mapping has been completed in the area although there are non
specific reports of di oritic rocks. The moderate magnetization 
and very low radioactivity of the rocks are similar to those for 
occurrences of mafic migmatite {including diorite and agmatite 
with greenstone blocks) that have been mapped in association 
with the metavolcanic complexes in the southern sheets. 
However, the areas of anomalous geophysics within the northern 
granitic rocks are very much larger than those which correlated 
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with mafic migmatite in the south. Hence, the anomalies may 
represent a presently undefined unit, perhaps intrusive 
diorite-gabbro-anorthosite or a mafic contamination of grantic 
rocks. 

5.9 Iron Formation in the "English River" Gneisses: 

On the basis of the geophysical data and this geological 
mapping, the metatexites of the "English River" gneisses are 
believed to represent a veneer of metamorphosed greywacke (oBg) 
overlying metavolcanics with iron formation. The pattern of 
magnetic anomalies with continuity between outliers of greenstone 
and/or iron formation comprise strong support for this inter
pretation. 

However, thick sequences of magnetitic siltstones and 
greywackes are known elsewhere and may occur-here also. 

^ • 10 Iron Formation/Mafic Volcanics: 

Intense magnetic anomalies correlate well with known 
occurrences of relatively thick iron formation and similar anr 
omalies can be followed to map the iron formation. However, 
the anomalies become less pronounced and, indeed, lose their 
distinctive character in places, possibly from pinch-out but, 
also, apparently as a result of metamorphism at the contact 
wit}] granodiorite. 

6 • RECOMMENDATIONS: 

6.1 Complete traverses across the contact between felsic and 
mafic volcanics to define reality of felsic units, 
especially in the following areas: 

(a) Fly Lake southwest to SW corner of Belanger Twp. and 
west beyond highway crossing of Woman River (about 6 
miles NW of Bruce Lake). 

(b) Fly Lake south to the SW corner of Bowerman Twp. (north of 
Ben Lake). 

(c) eastern Goodall and southern Agnew Twps.; also boundary 
between greywacke (felsite ???) and greenstone in 
western Goodall Twp. 

(d) greenstone belts in the English River gneisses (no felsite 
recognized). 

6.2 Plot known mineral occurrences and relate to structural 
index (map previously produced) as well as this inter
pretive geological map. 
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6.3 Review literature for occurrences of rusty siliceous 
schist especially in the transitional zone between mafic 
and felsic volcanics. 

6.4 Review assessment files for geophysical data or fly new 
surveys where shallow metasediments (5B = "Temiskaming") 
overlie felsic/mafic volcanics especially in the Grace-
Birch Lakes area and selected areas of the English River 
gneiss belt. 

b.5 Investigate geological nature of the largo areas of mafic 
migmatite (Ra? possible diorite, gabbro, anorthosite?) and 
radioactive granite (7Gg? possible regolith?) within the 
granodiorite plates of the two northern map sheets, 

6.6 Direct detailed investigations *o areas selected on the 
basis of the above studies and current knowledge of 
exploration with priority ior the following areas where 
high structural indices coincide with geology favourable, 
in general, for Au and Cu-Zn occurrences: 

- Casummit Lake north to Retter Lake 
- south of Kiegat Lake and east to Durkin and Zionz Lakes 
- Okanse Lake south to Uchi Lake and southwest to Ben Lake 
- Uchi Lake west to South Bay (Confederation Lake) and 

south to NE corner of Belanger Twp. 
- Narrow Lake west to Car Lake and north to Leonard Lake 
- southwest corner of Belanger Twp. 
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