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INTRODUCTION 

The recent restructuring of the Mineral Resources Division has 
led to the incorporation, within the Geological Services Branch, of 
Mineral Deposit , Industrial Mineral and Geophysical Programmes in 
part initiated under the auspices of the previous Mineral Evaluation 
and Administration Branch. The main thru st of the programmes 
conducted by the Geological Services Branch continues to be 
directed toward the delineation of the Province's geological 
framework and its rock and mineral resources through regional 
mapping, and mapping in progressively greater detail those areas in 
which significant concentrations of exploitable minerals are thought 
to occur. 

Funding provided under the 1976/ 81 Federal / Provincial 
North lands Sub-agreement facilitated the implementation of 
Reg ional Mapping programmes in which the large areas to be 
covered dictate a heavy re liance on fixed wing and helicopter air 
support. Similarly, Mineral Deposit investigations and regional 
uranium follow-up surveys were also funded under the Northlands 
Mineral Initiatives Sub-agreement. 

A total of 18 Preliminary geological maps were prepared , 
together with 8 Geophysical / geochemical maps relating to uranium 
follow-up programmes and 12 Overburden thickness , Geology and 
Bedrock Topography maps outlining the potential Dolomite 
Resources of the Southern Interlake area. 

This year's spectrum of activities ranged from Regional 
Mapping Programmes in the Lower Churchill River and Molson­
Kalliecahoolie Lakes region, through conventional 1 :50 000 scale 
mapping in the Melvin Lake, Barrington Lake, McGavock Lake, 
Sickle Lake and Minago River areas to detailed 1 :25 000 and 1: 15000 
scale mapping on Paint Lake and around White and Mikanagan 
Lakes. Several thousand square kilometres of highly varied granitic 
terrain were mapped in the Chipewyan Batholith and in the Uhlman 
and Baldock Lakes area. The large horseshoe-shaped greenstone 
occurrence between Gauer and Partridge Breast Lakes was 
confirmed and has provided new keys to the stratigraphic 
unravelling of the supracrustal units of the Churchill Province. The 
stratigraphic ana lysis of the greenstone belts and their flanking 
sedimentary gneiss terrains has played an important part in the 
unravelling of the structural complexes and this focus was 
maintained this year in the mapping of the McGavock, Sick le, Melvin 
and Barrington Lakes areas. 

Near White Lake well preserved and superlatively exposed flows 
have been found to display pri mary internal organization of structures 
from a massive basal zone, upwards through pillows, to uppermost 
pillow breccias and hyaloclastites. Facing directions are consistent 
throughout the western half of the area and provide a coherent 
stratigraphy in which the base metal deposits can readily be 
positioned. 

The work, that has recently led to a revised interpretation of the 
re lationships between the Pikwitonei region and the Superior 
Province, was continued into the Minago River and Black Duck Lake 
area. The southern limit of the orthopyroxene-bearing Pikwitonei 
gne isses and the position of the Hudsonian orogenic front are now 
better defined as is the Kenoran age of the granu li te facies 
metamorphism that has affected the western arm of the Cross Lake 
Greenstone Belt. 

The first year of mapping in the Molson and Kalliecahoolie 
project revealed a prominent plutonic granitoid terrain, lying 
between the Cross Lake-Red Sucker Lake greenstone belt and the 
Stevenson Lake-Island Lake greenstone belt, that in many respects 
resembles the Winnipeg River Plutonic Complex of the English River 
Gneiss Belt. An older mainly tonalitic plutonic and gneissic complex 
is intruded by small yet widespread stocks and dykes of late Kenoran 
granites. The major URP anomalies appear related to even younger 
felsic alaskitic dykes. 
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Mineral Deposit studies in the Leaf Rapids area augmented the 
ongoing 1 :20 000 scale mapping, initiated in the Lynn Lake area 
(1976, 1977 & 1978) and at Barrington Lake (1979), and provided 
detailed information on the structure and stratigraphy of the 
greenstones and the setting of the base metal deposits at Ruttan. 
Similar investigations integrated with the survey work near 
Wabishkok and Mikanagan Lakes, will focus specifically on the 
setting and mode of origin of the copper /zinc mineral occurrences 
and /or deposits. This year th e broader aspects of the regional 
metallogeny were examined through an inspection of the Ideal and 
Sherridon deposits which have been compared to the purportedly 
similar deposits at Broken Hill, Australia. The study revealed several 
common features between the setting of the Broken Hill and 
Sherridon deposits, and highlighted the need for the development of 
consistent and reliable lithologic maps as the start ing point for any 
subsequent investigation of ore bodies that might have a st rati­
graphicall y controlled mode of occurrence. 

In the Island Lake and Bigstone Lake areas a brief review of the 
ultramafic occurrences was made as part of a longer-term 
programme which will investigate the stratigraphic sett ing of these 
bodies and their potential fo r nickel mineralization. 

The latest, and possibly the last, of the Geological Su rvey of 
Canada's high sensitiv ity gamma-ray spectrometer surveys, flown 
under the joint Federal / Provincial Uranium Reconnaissance 
Programme, was implemented in 1978 and the res ults released in 
May 1979 for over 88 400 km ' in NTS areas 63N ,O,P; 62A,B and parts 
of 63J & K. The in-house geophysical programmes were mainly 
related to follow-up the URP anomalies in the Molson-Kalliecahoolie 
regions and in southeast Manitoba. Reports relating to geophysical 
and geochemical surveys implemented over the past several years 
are in the final stages of preparation and their release is anticipated 
early next year. 

In southwest Manitoba a total of 11 holes were dr illed as part of 
the combined Stratigraphic and Industrial Minerals programme and 
the occurrence of near surface deposits of carbonate bedrock was 
investigated in the southern Interlake area and detailed depth-to 
bedrock and geologica l maps were prepared. 

A brief inspection of the Highrock Lake Precambrian inlier, near 
Riverton, resulted in the discovery of several new exposures of 
Paleozoic strata and a slightly greater exten t of granite th an had 
previously been recorded. The area displays several anomalous 
features such as structurally disturbed, steeply dipping (up to 40°) 
Paleozoic strata and extensive calcite veining in th e gran ite; 
however, shock-metamorphic structures have not as yet been 
discovered and th e origin of the structure remains controversial. 

The gathering of data for the new Geological Map of Manitoba 
necess itated complete revision of the exist ing Phanerozoic maps 
and the boundaries now depicted on the 1:1000000 map wil l , where 
feasible, indicate a bedrock or "subcrop" geology rather than a 
surface or outcrop geology. Fie ld checks resulted in a verification of 
much of the extrapo lated data even though projections of over 40 
km were necessary in the poorly or unexposed Cedar and Moose 
Lake areas north of Grand Rapids. At the time of writing the 1:1000 
000 Geological Map of Manitoba has been compiled and draughted 
with printing anticipated in October or November of this year. The 
data il lustrated on the new map present a comprehens ive and 
stimulating new synopsis of th e Province's geologica l framework 
that reflects the collective effort of the Branch's geologists over the 
last 15 years. 

Winn ipeg 
September 1979 

W.D. McRitchie 
Director 
Geological Services Branch 



GS-1 LOWER CHURCHILL RIVER PROJECT 

(Regional Mapping) 

(64H, 54E west) 

by M.T. Corkery and P.G. Lenton 

INTRODUCTION 

Geological mapping was conducted along the lower Churchill 
River system from Southern Indian Lake to Portage Chute (54E /14). 

Hel icopter-supported operations covered the surrounding areas of 
64H and 54E west half. This work represents the first yea r of a two­
year project intended to comp lete mapping at a scaleof 1 :100 OOOfor 
64H, 54E, 64A and 540 (Fig. GS-1 - 1). Ground traverse mapping in 
the Baldock, Uhlman and south Gauer Lakes area was started with 
complet ion schedu led for 1980. The field work has been an 
enhancement of the regional picture established by McRitchie 
(1978) and Corkery (1978). 

Exposures of bedrock are restricted mainly to the Church ill 
River and ri verine lakes system including Partridge Breast, Missinipi , 
Northern Indian, Fidler and Billard Lakes. Lowering of the water 
levels by the Churchill River Diversion has increased the number and 
size of rock exposures along the Lower Churchill River. Most of the 
remai ning area, with the except ion of the Little Beaver River, has 
w idely scattered exposures of bedrock, restricted main ly to major 
lakes and drainage channels. Extensive areas of sand plains and 
eskers occur in the northwest around the Waddie River and south 
and east from Etawney Lake to the limit of Paleozoic cover. 

GENERAL GEOLOGY 
The map-area can be divided into three major belts: the 

Chipewyan batholith in the north and the Baldock batholith in the 
south, separated by a belt of gneisses and schists of the Reindeer 
Lake-Southern Indian Lake sedimentary gneisses (McRitchie, 
1977; Corkery, 1978). The Chipewyan and Baldock batholiths are 
very similar in rock types and textures and probably rep resent 
phases of contemporaneous intrusive bodies. Th ey are referred to as 
two separate bodies because of th e spatial separation present 
between them. The Chipewyan batholith has a greater diversi ty of 
rock types and is generally more inhomogeneous than the Ba ldock 
batho lith. 

Supracrustal rocks are exposed on Partridge Breast, Gauer, 
Thorsteinson and Northern I ndian Lakes. They range from diatex itic 
gneisses on Northern Indian Lake to lower grade unmobi lized 
metasedimentary and metavolcanic rocks on Partridge Breast Lake 
and south to Gauer Lake. The Partridge Breast- Gauer-Thorsteinson 
area is a wedge of dominantly supracrustal rocks. Beyond this area 
the belt of gneisses can be followed as a series of inclusion tra ins in 
the batholiths. Northern Indian Lake is dominantly an injection 
complex with supracrustal rocks limited to a belt of diatexites 
through the central and eastern part of the lake and bounded by a 
variety of granitoid rocks. 
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FIGURE GS- 1-1: Lower Churchill River Project Map Area. 
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Sickle metasediment, magnetiferous polymictic conglomerate 
and greywacke 

Interlayered metabasalt (C) and muscovite-sill imanite - metagreywacke 
(D) with minar conglomerate and felsic volcanic rock 

Intermediate volcanic rock - homogeneous feldspathic biotite 
schist 

Sillimani te - muscovite - potassium feldspar - metagreywacke, 
minor intercalated tuff, Up to I km thick. 

Metabasalt with minor tuffaceous schist and metagreywacke; 
intruded by early gabbro (A) and tonalite (B) 

Metogreywacke, commonly garnetiferous, interlayered with 
intermediate to acid volcanic rock; monomictic greywacke 
conglomerate at base 

"Burntwood" type garnetiferous metagreywacke 

FIGURE GS-1-2: Composite stratigraphic section for the sedimentary-volcanic sequence exposed on Partridge Breast Lake, 
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SUPRACRUSTAL ROCKS 
McRitchie (1978) observed the "generalized threefold sub­

division of supracrusta l rocks into metagreywacke, meta-arkose and 
metavolcanic assoc iat ions, as used elsewhere in the Churchi ll 
Structural Province", as be ing "equall y relevant to the Northern 
Ind ian Lake area". Supracrustal xenoliths composed of schists, 
metatexites, diatex ites and recognizable anatectic derivatives are 
observed as iso lated rafts in many outcrops. Belts up to several 
ki lometres thick, r ich in relict supracrustal xeno li ths, commonly 
occurring as tra ins of inclus ions, crop out on a section of the 
Church ill River from Fidler Lake to Kirkness rapids, on the Church ill 
River at The Four rapids, and on the Church ill River downstream 
from the confluence of the Churchill and Little Beaver Rivers. 

More extensive zones of well preserved supracrustal rocks, 
described by McR itch ie (1978), form a 1 km by 15 km belt of 
metatex ites which trend eastward then swing to the southeast 
through the centre of Northern Indian Lake (Preliminary Map 
1979 M-1). 

PARTRIDGE BREAST LAKE 
Extensive exposures of well preserved low mobilizate supra­

crustal rocks crop out along the south and east shores of Partridge 
Breast Lake. Th is block of generally east trending metasedimentary 
and metavo lcan ic rocks can be traced through sporadic exposures 
for approx imately 25 km south of Partridge Breast Lake to an area of 
no outcrop. Further outcrops of metavolcanic rocks and meta­
sedimentary rocks occur on the northern half of Gauer Lake 
southward to the contact of the Baldock bathol ith. To the east on 
Thorsteinson Lake, a few exposures of supracrustal rocks pers ist 
and are term inated by a large granitic intrusive. Th is belt comprises 
the eastern extension of the Southern Indian Lake sedimentary 
gneiss belt (Cranstone, 1972). 

The general sequence of rocks observed on Partridge Breast 
Lake consists of a lower greywacke, a 1 to 2 km thick sequence of 
interlayered metagreywacke and mafic to acid vo lcanics, and a thick 
overly ing sequence of "S ickle-type" meta-arkoses. 

The lowermost un it of greywackes consists of inter layered 
psamm ites and pe li tes. These are typ ical "Burntwood style" 
metagreywackes containing pinhead garnets in the psammites, 1 to 2 
cm garnets in the pel ites, minor graphite and abundant calc-sili cate 
boudins. 

A complexly inter layered sequence of greywacke, vo lcanic­
lasti c rocks and volcan ic flows approx imately 1 km thick overlies the 
garnetiferous greywackes (Fig . GS-1 -2). 

The lowest unit in the sequence comprises 300 m of psammit ic 
greywacke and greywacke conglomerate interlayered with inter­
med iate flows 1 to 15 m thick and several thin fragmental units. Th is 
is overlain by a sequence of mafic flows rang ing from 15 to 50 m th ick, 
composed dominantly of massive equigranular and aphyric basal ts. 
This, in turn, is overlain by several hundred metres of sillimanite­
muscovite-potassium fe ldspar-psammites and peli tes. The sequence 
is generall y more peli t ic at the base graduall y increasing in t he 
psammitic fraction up section. Several tuffaceous schists 10to 50cm 
thick occu r as discrete layers within the greywackes. 

The upper 300 m is composed of interlayered psammites, 
pelites, minor greywacke conglomerates with numerous andesite 
flows, tuffaceous schists and basaltic flows. The top 30 m is 
dominated by a series of 1 to 2 m amygdaloidal basalts , fe ldspar­
phyric basalts and a poss ible pillow brecc ia. Within this zone 
intercalated muscov ite-r ich pelites are generally magnetiferous. 

The top of the exposed sequence is marked by a th ick section of 
conglomerates and psammites grad ing upwards into biotite and 
sill iman ite arkoses. 

The base of the conglomeratic section comprises th ick ly 
bedded clast-supported polymict ic cong lomerates with a pelitic to 
semi-peli t ic matrix and a few 10 to 20 cm thick semi-pelite beds, 
many of wh ich contain a gri t fraction. These beds contain numerous 
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0.5 to 2 cm muscovite blasts, 0.5 to 1 cm grey microcline blasts and 
magneti te. 

The upper half of the conglomerat ic sequence cons ists of a 
dist inctly psammitic section of 20 cm to several metre thick 
polym ict ic pebb le conglomerates, common ly graded or internally 
cross-bedded, with up to 4 m thick cross-bedded light grey 
psamm ites. 

Several outcrops of interlayered biotite and si ll imanite arkoses 
fo rm the top of the exposed sequence. 

INTRUSIVE ROCKS 
The Chipewyan and Baldock batholi ths are best referred to as 

intrusion complexes. There are several phases of intrus ive rocks 
associated with the complexes that range in composition from quartz 
d iorite to quartz syenite. The major rock type for both batho li ths is a 
pink magnetite-bearing porphyroblastic granite. Th is coarse 
inequigranular rock can contain from 5% to 60% of subhedral 
microcline blasts. 

The Baldock batholith contains several phases that tend to form 
discrete homogeneous bodies with fairly sharp contacts. The 
Chipewyan batholith by way of contrast is far more complex in its 
internal structure, and consists of sheet-like layering of int rus ive 
phases. There is a general tendency for the most potass ic phases to 
occur in the eastern part of the area along the Churchi ll River from 
Fidler Lake to the junction with the Little Beaver River. The rock 
exposed in this area is a quartz-poor (5 to 15%) red porphyroblast ic 
quartz syenite. In the west the porphyroblastic un it has a gran ite to 
granod iorite composit ion. 

From Partridge Breast Lake to Northern Indian Lake the 
intrusive phase most commonly found in contact with the 
supracrustal rocks is a grey coarse grained gneissic granodior ite to 
tonali te. 

The sequence of intrusive rocks, from oldest to youngest , 
observed in the area is : 
(a) Diorite and quartz diorite plugs occurring on Northern Ind ian, 

Partr idge Breast and Gauer Lakes. These salt-and-pepper 
textured hornblende diorites with 0% to 10% quartz are usually 
found in the proximity of supracrustal rocks. 

(b) Tonalite and leucotonalite. The fe lsic intrusion breccia 
described by McRitch ie (1978) is a border phase of the tona li te. 
These two units (i.e. a and b) appear to predate the Sick le 
sediments. 

(c) Narrow diabase dykes, never exceed ing 1 m in width, cut ac ross 
the diorite and tonalite bodies but occur as inclusions in the 
latter intrusives. 

(d) Extensive bodies of gneissic hornblende granodiorite are the 
first major intrus ions in the area. They contain inclusions of all 
the supracrustal rocks observed in the area. 

(e) Porphyroblastic granite to quartz syeni te comprises the bu lk of 
the Chipewyan and Baldock batholiths . 

(f) Quartz-poor potassic pegmatites are found th roughout the area 
cutting all preceding phases. 

(g) Porphyritic leucogranite (anatectic granite) plugs occur mainly 
in the area south of Northern Indian Lake. 

(h) Diabase dykes up to 10 m thick, commonly wi th gabbroic to 
ultramaf ic composit ions occur sporad ically throughout th e 
area. They trend 3000 to 3200

. 

(i) Grey fine-grained magnetiferous granite occu rs as dykes and 
small bod ies throughout the area, but is particu larly abundant in 
the area between Partridge Breast and Northern Indian Lakes. 

(j) Quartz-rich potassic pegmatites, common ly zoned and 
different iated, occur as bodies rang ing from dykes a few 
centimetres thick up to plug-like bodies 200 m by 500 m. They 
are commonly associated with, and in some locat ions cut by, 
networks of pink ap lite dykes. 



In addition to the above units, there are small bodies of gabbroic 
to ultramafic rocks noted on Northern Indian Lake for which the age 
sequence is not certain, although they definitely precede the 
porphyroblastic granite. 

ECONOMIC CONSIDERATIONS 
The 1 to 1.5 km sequence of interbedded metased imentary and 

metavolcanic rocks observed over an extensive area on Partridge 
Breast Lake and extending southward to Gauer Lake contain 
volcanic rocks ranging from basa ltic to acid fragmental. Locally 
these contain minor sulphide phases consisting of pyrite, pyrrhotite 
and rare chalcopyrite. Massive chalcopyrite occurs as lenses up to 
0.5 by 5.0 cm in amphibo litic clots in an andesitic unit on the western 
part of Partridge Breast Lake. Traces of malachite reported by 
McRitchie (1978) in a muscovite conglomerate were confirmed and 
further occurrences of malachite were found at the same horizon. 
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GS-2 MELVIN LAKE PROJECT 

(64C/16,64F/1) 

by H.P. Gilbert 

INTRODUCTION 

The object ives of six weeks' field work in the Melvin and 
Barrington Lake areas were: 

(1) Investigation of the stratigraphic relationship between the 
volcan ic rocks of the Lynn Lake greenstone belt and metasedimentary 
rocks to the north, and 

(2) Structural and stratigraphic investigation of the volcan ic 
sect ion at southern Barrington Lake; comparison of thi s section with 
the Wasekwan Group strat igraphy established in the area to the west 
(Gi lbert, Syme and Zwanzig, 1976, 1977, 1978); and evaluation of the 
potential fo r base metal mineralization in this area. 

MELVIN LAKE-NORTHERN BARRINGTON LAKE AREA 
The oldest rocks identif ied comprise greywacke-derived schist 

and gne iss occurring in lit-par-lit structure with several tonalitic 
phases (unit 4, Table GS-2-1) . These rocks occur in three east­
trending zones separated by granitoid intrus ions (Fig. GS-2-1); 
polymict ic cobble/bou lder conglom erate (unit 8) of the Sick le Group 
occurs on Melvin Lake at the south marg in of the northern meta­
sedimentary zone. Remnants of the paragneisses also occur within 
the dominant ly gran ito id areas. Continuity between the three zones 
in the area east of Melvin Lake is indicated by the mapping of Hunter 
(1952) . Amphibolite of possible volcanic origin occurs as rare 
interlayers within the paragneiss at Melvin Lake and compr ises 
remnants within a quartz diorite zone in tonalite-granodiorite (6) at 
northern Barrington Lake (Fig. GS-2-1). Polymictic cobble/boulder 
cong lomerate (8) occurs within the quartz diorite; this represents an 
extens ion of the cong lomerate at the northern margin of the Lynn 
Lake greenstone be lt which has been mapped from Zed Lake to 
Hughes River (G il bert and Syme, 1977; Symeand Gilbert, 1977). The 

latter conglomerate has been interpreted as overlying both the 
greywacke-derived paragneiss to the north, and the greenstone belt 
to the south in the keel of a synclinal structure (Gilbert, 1976). The 
maf ic volcanic unit north of the conglomerate between Zed Lake and 
Hughes River is represented at Barrington Lake by the quartz diorite 
zone within the tonal ite-granodiorite intrusion (6). It is interpreted as 
the product of contamination by a fo rmer mafic volcanic section. The 
local occurrence of greywacke-derived paragne iss (4) within the 
quartz diorite zone at Barr ington Lake is interpreted as an infolded or 
faulted body derived from the metasedimentary terrain north of the 
quartz d iorite (Fig. GS-2-1). A late, layered gabbronorite intrus ion 
(10) at central Melvin Lake is largely undeformed. Minor granitoid 
intrusions in the gabbronorite and massive granitic and pegmat itic 
dykes (11) throughout the area are the youngest phases recognized. 

PARAGNEISS AND SCH IST; TONALITE (4) 
Greywacke-derived rocks commonly display pale to dark grey 1 

to 30 cm th ick layerin g (ref lecting variable biotite content), or 
comprise massive units up to 50 cm thick. Turbidite units were 
identified at one location (lower slight ly graded unit _ parallel­
laminated unit _ upper fine-grained unit) . The metasedimentary 
rocks are generally semipelit ic, but pale grey to beige, rel at ively 
more psammitic lithologies also occur in the sect ion. Pink arkosic 
gneiss with thin (1 to 3 cm) micaceous laminae occurs 2.5 km 
southeast of the island of conglomerate (8) at western Melvin Lake. 
Rare pebble-cong lomerate layers occur within metagreywacke east 
of Melvin Lake; the c lasts, which are highly attenuated, include fe lsi c, 
intermediate, and dark micaceous lithologies. Epidote-rich pods 
with hornblendic rims occur w ith in paragneiss near the southern 
extremity of Melvi n Lake. 

Table GS-2-1 TABLE OF FORMATIONS, 
Melvin Lake - Barrington Lake Area 

PRECAMBRIAN 

Intrusive Rocks 

11 Tonalite, granodiorite, granite, pegmatite 

10 Gabbronorite, gabbro, amphibolite 

9 Diabase, porphyr itic diabase 

8 

7 

6 

Sickle Group 

Cobble/boulder conglomerate with m inor feldspathic 
greywacke interlayers 

Intrusive Rocks 

Quartz-plagioclase porphyry 

Tonalite, granod iorite, granite, pegmatite; quartz diorite, 
diorite 

5 

4 

3 

2 

W 

8 

Probable Wasekwan Group age 

Amphibolite 

Paragneiss and schist derived from fe ldspathic greywacke 
and arkose intruded by tonalite 

Wasekwan Group 

Feldspathic greywacke, argillite, conglomerate 

Porphyritic and aphyric dac ite and rhyo lite flows and related 
intrusive rocks; intermediate to felsic pyroclastic breccia 
and lapi ll i-tuff 

Porphyritic and aphyric basalt and minor andesite flows, 
re lated breccia, and minor gabbro; mafic to intermediate 
tuff, crystal and lapilli-tuff, and pyroclastic breccia 

Undifferentiated volcanic and sedimentary rocks (Wasekwan 
Group) after Milligan (1960) 
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Tonalitic fits and dykes in the metasedimentary sect ion include 
at least two pre-tectonic and one post-tecton ic phase. The earlier fits 
are isocli nally folded and disrupted by moderate to vertically 
plunging folds . The metasedimentary rocks are part ly assimilated by 
the tonali te, and are locally reduced tothi n micaceous screens within 
the latter. Sporadic porphyroblasts of garnet and hornblende and 
muscovite-s illimanite knots within metagreywacke at east-central 
Melvin Lake are possib ly related to the intrusion of tonalite. 

AMPH IBOLITE (5) 
Several units of fine-grained, gneisso id amphibolite, 1 to 2 m 

thick, are interlayered with garnetiferous paragneiss east of Melvin 
Lake. A thicker amphibo lite unit (at least 5 m thick) occurs at an 
equ iva lent stratigraphic pos ition at western Melvin Lake. 

Massive medium-grained amphibolite compr ises a 20 m thick 
unit with in quartz d iorite east of northern Barrington Lake. Fine­
grained pyritiferous amphibolite at least 2 m thick occurs 
immediately south of the conglomerate (8) at northwestern 
Barrington Lake. The amph ibolite units are interpreted as part of the 
original stratigraph ic sequence, derived from flows or ca lcium-rich 
sediments. 

COBBLE/BOULDER CONGLOMERATE WITH MINOR 
FELDSPATHIC GREYWACKE INTERLA YERS (8) 

The cong lomerate at Melvin Lake contains a diverse 
assemblage of cobbles and boulders which include fe lsic and mafic 
vol canic rocks, fels ic porphyry, quartz, tonalite , and possib le 
feldspathic greywacke. The unit is generally strongly foliated and 
clasts are attenuated, but angu lar and rounded fragments are locally 
well preserved at the east-central shore of Melvin Lake. The matrix is 
hornblendic greywacke. Minor feldspathic greywacke interlayers 
occur within the cong lomerate, which is at least 150 m thick at 
western Melvin Lake. Graded bedding in one greywacke interlayer at 
eastern Melvin Lake indicates a northeastward direction of facing; 
the overlying conglomerate unit displays reverse to normal graded 
bedding. 

At least 25 m of po lymict ic conglomerate at northern Barrington 
Lake is similar to the conglomerate at Melvin Lake in both c last ic 
components and matrix-type. The unit is strong ly fol iated and c lasts 
are highly attenuated (e .g. 10 cm x 4 mm) . Epidotic alteration is 
characteristic. 

SOUTHERN BARRINGTON LAKE AREA 
The dominantly mafic volcanic section at southern Barrington 

Lake comprises the eastern extension of the greenstone be lt which 
has been mapped for approximately 45 km from the area southwest 
of Lynn Lake east to the vicinity of Auni Lakes. The section south of 
Barrington Lake provides the best and most access ible exposure of 
the eastern end of the belt; the mappi ng conducted in th is area will 
prov ide a basis for further work in the area between Barrington and 
Auni Lakes. 

A volcanic belt (approximately 2700 m wide) trends south­
easter ly between Wh ite Owl and La rson Lakes (Fig. GS- 2-2); the 
section consists largely of mafic volcanic flows and re lated brecc ia 
(1) . Felsic vo lcanic rocks (2) compr ise minor fragmental interlayers 
and thicker flows and sills (up to 140 m) which are most extensive in 
the vicini ty of Barrington River (Fig. GS-2-2). Mafic tuff and crystal 
tuff occur sporadically w ithin the vo lcanic flows, and are well 
developed in the northern part of the section north of Nickel Lake; a 
unit of mafic tuff also occurs between Nickel and Larson Lakes. Major 
gabbro intrusions (10) occur south of the volcanic rocks at Nickel 
and Larson Lakes; the age of these gabbros is uncertain; the 
intrusions were considered to be pre-S ick le Group by Mil l igan 
(1960). The section thins eastwards towards Spider Lake and 
extends a further 24 km to the Macbride-Magrath Lakes area 
(Ki lburn, 1956) . A north-trending section of volcanic rocks extends 
from the vicinity of Webb Lake along the eastern shore of Barrington 
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Lake to the area south of Star Lake. Felsic volcanic interlayers are 
re lat ively more abundant in thi s section than in the White Owl Lake­
Larson Lake section, and a large body of rhyolite occurs just west of 
Webb Lake. 

An anticlinal structure has been mapped in the northern part of 
the Wh ite Owl-Larson Lakes section; it is uncertain whether the 
section south of this structure is monoclinal or synclinal, as indicated 
by l imited structura l data. The Webb Lake-Star Lake section follows 
the margin of an ovoid granitoid body comprising part of the major 
gran ito id intrusion east of Barring ton Lake. Pillow-tops ind icate this 
section faces west, away from the granitoid body. 

Su lphide occurrences are numerous within the volcanic section 
at southern Barrington Lake; the majority, which occur in narrow (10 
to 50 cm) sil icified zones with in the mafic volcanic flows, consist of 
pyrite (± pyrrhotite); cha lcopyrite and malachite are relat ively rare. 
Earlier mapping (Crombie , 1948) also reported sphalerite, and 
molybdenite and gold showings associated with granitic intrusions; 
chalcopyr ite associated with gabbro was also reported . Some felsic 
volcanic and /or fragmental interlayers are associated with sulphide 
mineralization. An occurrence of pyrite, pyrrhotite and chalcopyrite 
was found in fin e-grained hornblendite (1) interlayered wi th tuff at 
the margin of a quartz-plagioclase porphyry body (7) at the northern 
end of the Webb Lake-Star Lake section. This mode of occurrence 
may provide good potential for further work in the area, but no 
conductors are shown in this section on the Questor INPUT Survey 
map (1977) with one exception, which is associated with an old 
showing reported by Norman (1933). However, conductors are 
common in the section between Spider Lake and Nickel Lake, and 
between White Owl and Auni Lakes. 

MAFIC METAVOLCAN IC FLOWS AND FRAGMENTAL ROCKS; 
MINOR RELATED GABBRO (1) 

Mafic volcanic rocks are dom inantly plagioclase-phyric; horn­
blende (after pyroxene phenocrysts) is common, generally 
subordinate to plagioclase, but basalt contain ing only hornblende is 
also present (approximate ly 2% of the section) . Aphyric basalt 
occurs as flows and minor intrusions in the porphyritic rocks. 
Amygdaloidal rocks are widespread, and are locally associated with 
the segregat ion of irregular bodies contain ing up to 75%quartz amy­
gdales. Flow-top breccias consist of concentrat ions of these bodies 
(orig inally vesicu lar, and now generally altered to epidote). Meta­
morphism of the breccias resu lts in zones of epidote and quartz 
stringers and veins. Epidosite bodies also occur sporad ically in the 
flows, and are commonly accompanied by enclaves of several mafic 
li tholog ies defined by various porphyrit ic textures. These "flow­
brecc ias" are locally gradational with massive f lows in contrast to 
pyroc last ic breccias which are associated w ith the tuffaceous rocks. 
Flow-trends are locally indicated by diffuse zones defined by variable 
content of plagioclase or quartz amygdales and by finely laminated 
aphyric un its within some porphyritic flows. Some flow-contacts 
display several zones related to ch illi ng , brecciation and alteration. 
Pillows are rare in the White Owl-Larson Lakes section, but a well 
preserved unit of pillowed, amygdaloida l basalt occu rs northwest of 
Webb Lake. Some flows in the Webb Lake-Star Lake section contain 
vesicles f illed with horn blende, and rare hornblende and pyrite or 
quartz and pyrite. 

Gabbro and andesite are subordinate litholog ies within the 
mafic volcanic section ( <5%). Pale grey, felsic andesite comprises a 
350 m thick unit at the southeastern shore of Barrington Lake; the 
unit contains minor porphyritic interlayers and numerous concordant 
gossaned zones (up to 5 m th ick) contain ing disseminated pyrite and 
pyrrhotit e. Felsic andesite, wh ich locally contains pyrite (±chalcopy­
rite and malachite), also comprises minor concordant units (50cm to 
1 m thick) within basalt. The andes ite is characterized by green 
hornblende stringers, aggregates and sporadic prisms; some 
andesite units may represent si li cified basalt. The basalts are 
recrysta ll ized to green hornblende-andesine assemblages. Flow-
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breccias in the southern part of the White Owl Lake-Larson Lake 
section are altered to strongly-foliated gneiss w ith alternating 
feldspathic/hornblendic laminae derived from the original fragments 
and matrix respectively. 

Mafic tuffs occur as massive units (up to several m thick) or 
bedded sequences (1 to 30 cm thick layers) which locally display 
grading of plagioclase and/or lapilli. Bedding is locally preserved at 
the south shore of Barrington Lake, but the tuffaceous unit between 
Nickel and Larson Lakes consists of a strong ly foliated very fine 
grained amphibolite devoid of bedding. Fine metamorphic laminae 
(alternating pale and dark green) parallel to bedding occur in some 
units. Subordinate lapilli-tuff interlayers within the aphyric and 
crystal-tuffs are similar to the coarser pyroclastic breccias which 
comprise less than 5% of the section. Fragment-types are 
predominantly aphyric and porphyritic felsic and intermediate 
litho logies; basaltic clasts are subordinate or absent. The pyroclastic 
rocks are generally distinguished from breccias related to mafic 
flows by the detrital texture of the matrix. 

INTERMEDIATE TO FELSIC METAVOLCANIC FLOWS; 
RELATED INTRUSIVE AND VOLCANIC FRAGMENTAL 
ROCKS (2) 

Intermediate to felsic volcanic units, which comprise approxi­
mately 10% of the volcanic sections at southern Barrington Lake, 
include extrusive and shallow intrusive bodies. The units in the 
southern part of the Webb Lake-Star Lake section are largely 
extrusive, whereas intrusive bodies are predominant in the north. 
Porphyritic plagioclase (± quartz) dacite to rhyolite is the most 
common lithology, whereas aphyric rocks comprise a minor part of 
the section. The rocks are very fine grained to aphanit ic, and contain 
micaceous lenti cles (± hornblende prisms ±. garnet). Several flows 
contain vesicles f ill ed with quartz (± hornblende). Concordant 
hornblendic stringers occur in some felsic flows, and some un its 
display streaky, micaceous zones which are probably the result of 
contamination. Fragmental structure within the flows is very rare. 
Quartz-porphyry bodies (7) in the marginal part of the tonalite­
granodiorite intrusion east of Barrington Lake are more coarsely 
porphyritic than the majority of the syn-volcanic porphyries (2), but 
there is a possible genetic relationship between the two types. 
Distinction between these units is not always clear, especially in the 
Webb Lake-Star Lake section. 

Intermediate to felsic pyroclastic breccia contains aphyric and 
porphyritic felsic and subordinate mafic fragments in a tuffaceous 
matrix; these un its are locally associated with massive fels ic volcanic 
flows. The breccias are relatively rare in the Webb Lake-Star Lake 
secti on; the thickest units (up to 85 m) occur east of Nickel Lake and 
north of the west end of the lake. 

FELDSPATHIC GREYWACKE, ARGILLITE 
AND CONGLOMERATE (3) 

Metasedimentary rocks were observed at only two locations in 
the southern Barrington Lake area. Feldspathic greywacke and well 
laminated argillite units (0.5 to 1 m thick) occur within porphyritic 
rhyolite northwest of Webb Lake. Fragmental volcanic rocks further 
north in this section include a cong lomerate characterized by mixed 
volcan ic fragments in a pyrite-bearing siltstone matrix. 

INTRUSIVE ROCKS (6,7,9,10 & 11) 
The oldest intrusive rocks identified in the Melvin Lake­

Barrington Lake area comprise disrupted, concordant tonalitic lits 
within paragneiss and sch ist (4) . These massive to gneissoid , 
leucocratic phases are probably coeval with the major tonalite­
granodiorite intrusion which wedges out across central Melvin Lake 
towards the east. Porphyritic phases of the intrusion south of Melvin 
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Lake occur as /its within the greywacke-derived gneiss to the north. 
The quartz diorite zone within this intrusion at northern Barrington 
Lake may correspond to a former mafic volcanic section now 
represented by remnant amphibolite bodies within the quartz diorite. 
The granitoid rocks in this viCinity contain sporadic hornblende 
and/or biotite-rich xenoliths which are partly altered, with 
development of plagioclase porphyroblasts. 

Massive gabbronorite (10) comprises an ovoid intrusion in the 
south-central part of Melvin Lake. Rhythmic igneous layering is well­
preserved, dipping more steeply at the margins of the body. The 
intrus ion is undeformed, and alteration of primary plagioclase and 
pyroxenes is generally minimal. Pegmatitic gabbro occurs at the 
margins of the intrusion and contamination has resulted in the 
development of coarse garnetiferous phases at a few places. Fine­
grained tonalite-granodiorite and granitic pegmatite (11) intrude the 
gabbronorite in minor and major dykes (up to 30 m thick); these are 
generally massive, but cataclastic deformation has affected some 
pegmatite. 

The major granitoid intrusion east of Barrington Lake consists 
of massive to slightly gneissoid tonalite, granodiorite, and granite 
(6). Enclaves of more gneissoid granitoid rocks reported by Hunter 
(1952) indicate a young age for this intrusion at northern Barrington 
Lake. The intrusion east of southern Barrington Lake is of uncertain 
age; correlat ion of related porphyritic phases with synvolcanic 
porphyries suggests an older age for this intrusion, possibly 
contemporaneous with the granitoid rocks (6) at Melvin Lake. The 
intrusion north of Webb Lake is invaded by massive aphyric and 
porphyritic diabase (9) which also in trudes the volcanic rocks in this 
vicinity. 
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GS-3 SICKLE LAKE (South Half) 

(63C/10) 

by H. V. Zwanzig 

INTRODUCTION 

Selected areas southeast and southwest of Sickle Lake were 
mapped during six weeks in 1979 at a scale of 1:50 000, with the 
assistance of T. Shklanka (Preliminary Map 1979L-3). The terrain is 
largely granitic bu t attent ion was directed to outliers o f metavolcan ic 
and metasedim entary rocks of the Wasekwan Group and to the 
stratigraphy of the uncon formably overlying metased imentary rocks 
of the Sickle Group. 

The most important findings include Wasekwan daci te and 
rhyolite, with trace m ineral izat ion at one loca li ty, and with assoc iated 
cordier ite-anthophyll ite schist and iron formation at another loca lity. 

GENERAL GEOLOGY 
Granitic plutons containing large screens of Wasekwan Group 

rocks occur in an upl ifted block between Amy Lake and McGavock 
Lake (Fig . GS-3-1, see also Cameron, this vo lu me). The Sick le Group 
sandstones and conglomerates occur in a large synclinorium that is 
curved around the granit ic block on the northeast. Plutons separated 
by narrow belts of Wasekwan Group rocks occur on the east limb of 
the synclinorium . 

The metamorphic grade is medium to low in much of th e area, 
such that the intrusive re lat ionsh ip of granite into th e Wasekwan 
Group, and the unconformable relationsh ip of the Sickle Group is 
preserved at several locali ties. However, west of Finch Lake (Fig. 
GS-3-1) the metamorphi c grade is high and al l the rocks are inj ected 
by pegmatite and leucogranite. The western plutons are strongly 
foliated and screens of Wasekwan G roup gneiss li e parallel to their 
margins. Belts of high-grade gneiss of th e Sickle metamorphic suite 
are concordant wi th the o lder rocks: presumably unconformable 
re lati onsh ips have been destroyed by post-Sick le deformation. 
With in the si ll iman ite-bearing rocks, vestiges of basal cong lomerate 
are preserved on ly for a short d istance on the south shore o f Finch 
Lake. 

Th e structura l st yle of the grani t ic terrain is typified by a small 
dome at Hunter Lake (Preliminary Map 1979L-3). The do mal 
granodiorite core is mant led with Wasekwan amph ibo lite wh ich is 
overlain in turn by muscovite schist in wh ich basal Sick le 
cong lomerate is loca lly preserved. The granod iorite was domed 
during post-Sickle deformation. 

WASEKWAN GRO UP 
Amphibolite (unit 1) occurs in a 300 m thick mantle on the 

Hunter Lake dome and as rafts to the south and east. It is f ine grained 
and is interpreted as metabasa lt. Porphyritic varieties occur at 
Lasthope Lake and southeast of Black Trout Lake. 

A mafic to felsic volcanic succession extends for 5 km in a large 
screen south of Lasthope Lake. Felsic rocks (unit 3) lie north of the 
intermediate (unit 2) and mafic volcan ics. Massive dac ite and 
rhyolite (3a) occur w ith breccia (3b) containing angular fragments of 
dacite in an in termed iate, po rphyr it ic matr ix. The brecc ia locally 
contains traces of pyrrhotite and chalcopyr ite. Felsic tuff (3c) may be 
present in dacite interlayered w ith iron formation southeast of Black 
Trout Lake. Th is body of dac ite contains breccia w ith staurolite 
porphyroblasts, and along str ike there is cord ierite-anthophyl li te 
schist (3d). 
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Amph iboli te interlayered with felsic gneiss (unit 4) occurs in 
1 km th ick limbs of a syncline northeast of Finch Lake. Alternating 
hornblende-rich and hornblende-poor layers 2 cm to 10 m th ick 
resemble mafic mudstone-fels ic si ltstone successions found 
elsewhere in the Lynn Lake volcanic belt. 

Iron formation (un it 5) up to 1 300 m thick occurs with dacitic 
rocks southeast of Black Trout Lake. Banded cherty magnetiferous 
rocks, layered and massive amphibol ite (± garnet), and pyrrhotite­
bearing amphibolite are interlayered with each other and locally with 
dacitic rocks. 

Fels ic sed imentary rocks (unit 6) are rich in biotite ± garnet and 
occur with the fel si c volcanic rocks . Siltstone is grey, massive or 
laminated; conglomerate contains pebbles of dacite and iron 
fo rmation with which it is interlayered. 

SICKLE GROUP 
A 3 000 m thick section between Amy Lake and Chicken Lake is 

typical of the Sickle Group and includes most units found in the 
regio n sou th of Lynn Lake (Table GS-3-1). The section contains 
numerous east-facing cross beds and ripples. 

The Sickle Group contains disseminated hematite or magnetite, 
and concentrated hematite placers. Unit 9 contains pseudomorphs 
of dolom ite rhombs (0.1 mm long) and fine graphite laminations 
south of Black Trout Lake . The basa l 400 to 1 000 m of the group 
consists of interfingering lenses of conglomerate and sandstone, 
none of whi ch pers ist along strike more than 2 km. At Lasthope Lake 
there is a 500 m thick lens of basal conglomerate overlain by 500 m of 
conglomerate interbedded with micaceous arkose. The conglomerate 
pinches out towards the west where changes in the strike of the 
unconformity may be re lated to a pre-Sickle topography. 

INTRUSIVE ROCKS 
A majo rity of the plutons were intruded and partly eroded before 

the depos ition of the Sick le Group. They mainly comprise 
granodiorite (unit 14) which occurs in several distinctive phases. 
Tonalite and quartz diorite (unit 13) occur mainly in narrow bodies 
along the margins o f the granodiorite plutons. Pre-Sickle granite 
(unit 15) comprises about 15% of th e intrusive rocks. Black Trout 
diorite (unit 16), pegmatite and pegmatit ic granite (unit 17) are the 
on ly rocks which intrude arkose. 
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TABLE GS-3-1. SICKLE STRATIGRAPHIC SECTION 

Thickness Unit 

1 100 m 10 

1 100 m 9 

200 m 10a 

200 m 8a 

100 m 8 

Description 

Fine, grey, muscovite-bearing sandstone, 
massive, cross bedded or r ipp le lam inated, 
commonly with ri p-u ps of shaly siltstone. 

Pink, grey and greenish; fine-grained 
sandstone, massive and lam inated, 
common ly containing secondary 
amphibole, epidote o r carbonate . 

Crossbedded arkose, f ining upwards to 
dense reddish arkose. 

Cong lomerate and grey sandstone; f ine­
grained pink pebbly arkose. 

Cong lomerate, rounded clasts comprising 
felsic volcan ics, porphyries , granites , 
quartz and fine-grained sediments. 
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GS-4 McGAVOCK LAKE (South Half) 

(63C/11) 

by H.D.M. Cameron 

INTRODUCTION 

Mapping was undertaken at a scale of 1 :50 000 at McGavock 
Lake and in the German Lake-Finch Lake area as part oftheongoing 
revision program in the Lynn Lake region. The stratigraphy of the 
Wasekwan and Sickle Groups and the nature of the intervening 
granitic rocks were investigated. 

GENERAL GEOLOGY 
A body of grey tonalitic gneiss, containing screens of 

Wasekwan amphibolite and metagreywacke up to 200 m wide, 
dominates the area between German and Finch Lakes. From German 
Lake west to McGavock Lake the area is underlain by arkosic 
gneisses of the Sickle Group, intruded by small plutons of granite 
and pegmatite. 

The metamorphic grade is high at German Lake and on 
southern McGavock Lake where si llimanite-bearing arkose is 
common. The grade decreases northeast across Finch Lake and 
northwest across McGavock Lake where muscovite-bearing schists 
are prevalent. The change in metamorphic grade represented by the 
first occurrence of sillimanite knots and granitic segregation is 
delineated by a line running from the west shore of McGavock Lake 
across the map-area and down to the south shore of Finch Lake 
(Fig. GS-3-1). 

WASEKWAN GROUP 
Layered amphibolite (unit 1) occurs as narrow screens and 

smaller rafts in the grey tonalitic injection gneiss (unit 7a) between 
Phoebe and Finch Lakes in the eastern part of the area, and between 
the Sickle meta-arkose and the granitic plutons at McGavock Lake. 
The amphibolite commonly contains thin hornblende-rich and 
garnetiferous layers and is locally interlayered with garnetiferous 
metagreywacke and biotite gneiss (unit 2). Small ultramafic bodies 
(unit 5) were found on the south side of the amphibolite south of 
Phoebe Lake and northwest of Finch Lake. 

Rafts of a medium-grained leucodiorite (unit 6) occur with 
amphibolite in the tonalite north of German Lake. 

SICKLE GROUP 
Arkosic gneisses of the Sickle Group extend from the south 

shore of German Lake across the area to McGavock Lake. The major 
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unit contains abundant sillimanite knots (unit 4a) and rarely contains 
magnetite. At German Lake the sillimanite gneiss has been intruded 
and rafted by dykes of pegmatite extending from a large body of 
pegmatitic granite (unit 10) northwest of the lake. At McGavock Lake 
the sillimanite gneiss is better preserved although veins and dykes of 
younger granite and pegmatite are common on most outcrops. 

On the north arm of McGavock Lake the arkose is a fine-grained 
muscovite-bearing schist (unit 4b). It has a distinctive reddish 
hematite stain but contains no magnetite. 

Very fine-grained arkosic gneiss containing hornblende (unit 3) 
is found at several locations on southern McGavock Lake. It is 
characterized by delicate hornblende-bearing layers alternating with 
feldspathic and siliceous material on a 1 mm to 5cm scale. Magnetite 
is abundant in all exposures of this unit and epidote is common in the 
feldspathic layers. 

INTRUSIVE ROCKS 
Tonalite (unit 7) and tonalitic gneiss (unit 7a) vary from massive 

white tonalite to a grey injection gneiss cut by veins of aplite and 
pegmatite. Amphibolite boudins and smal ler schlieren are common 
in the foliated tonalite north of German Lake. Tonalite also intrudes 
the amphibolite south of McGavock Lake. 

Pink gneissic granite and granodiorite (unit 8) occurs northwest 
of Finch Lake and in a pluton northeast of McGavock Lake. It is 
generally free of inclusions and is deeply weathered with a 
pronounced red hematite stain . 

Aplitic granite (unit 9), south of Eaton Lake, is a homogeneous 
sugary pink unit with fine quartz veining and distinctive 3 mm clots of 
magnetite. The aplite contains rafts of unit 8 along its southern 
margin. 

Two large bodies of pegmatitic granite are found in the area, 
one northwest of German Lake and the other on the southwest shore 
of McGavock Lake. These are massive perthitic bodies commonly 
showing graphic textures, and contain rafts of units 1,2 and 3 along 
their margins. Smaller veins and dykes of pink pegmatite intrude all 
the other units in the map-area. 



GS-5 RUTTAN LAKE, KARSAKUWIGAMAK LAKE, 
EAGLE LAKE PROJECT 

(Parts of 64B/5, 6, 11, 12) 

by D.A. Baldwin 

INTRODUCTION 

A ten week geo logica l mapping program was conducted to 
collect field data on the physical strat igraphy, volcan ic environments 
and massive sulphide metallogeny in the Ruttan Lake, Karsakuwig­
amak Lake, Eagle Lake area of the Rusty Lake greenstone belt 
(Fig . GS-5-1). 

The object ives of the investigation are to define: 
i) vertica l and lateral facies changes; 

ii) position of volcanic and exhalat ive centres; 
iii) nature of the volcanoes and their vents; 
iv ) the strat igraphic position and areal distribution of stratabound 

massive su lph ide mineralization; 
v) variat ions of major elements and metals (primarily Cu-Zn) in 

lavas both vertically and laterally in stratigraphic sect ions both 
proximal and distal to volcan ic centres; 

vi) the geolog ical environment in which the volcan ic rocks and 
stratabou nd massive sulphide mineralization were depos ited. 
The rea lization of these objectives wil l result in a documentation 

of the structural geo logy, regional strati graphy, history of vo lcanism 
and sedimentation , the number and the nature of sulph ide horizons, 
depositional environments, metal distribution patterns and timing of 
the mineralization in relation to volcanism: phenomena of prime 
importance to the development of an exploration strategy for future 
exploration in the Rusty Lake greenstone belt. 

In this report the volcanic rock units outlined on prel iminary 
maps 1979R-1 and 2 are described simply as mafic flows, felsic f lows, 
volcaniclastic rocks and vo lcanogenic sediments. The areal 
distribution of rock types, lateral cont inuity of lithostratigraphic 
units, facies changes and structural geology are now better defined. 
The stratigraph ic position of stratabound massive sulphide 
mineralization is not resolved except for the Ruttan Mine (Baldwin, 
1978) main ly because of insufficient outcrop where the mineralization 
occurs. Neverthe less, it can be demonstrated that the mineralization 
occurs at or close to contacts between volcaniclastic rocks and 
volcanogenic sed iments and in a few cases is associated with 
ex halite. 

Prior to the 1980 field season, stratigraph ic petrographic and 
geochemical analyses wi ll be conducted. The results of these studies 
w ill indicate what additiona l geolog ic data is requ ired to fulfi ll the 
objectives of the investigation. Further fi eld investigations will be 
carried out in the 1980 fi eld season. 

Figure GS-5-1, shows the geographic location of the Rusty Lake 
greenstone belt, its boundaries and the lim its of the project area. 

GENERAL GEOLOGY 
The vo lcanic rocks in the Rusty Lake greenstone belt comprise 

metamorphosed mafic to felsic volcanic flows and derived 
fragmental and sedimentary rocks. Intrusive rocks include quartz 
monzonite, tonalite, diorite and diabase. 

Steeves and Lamb (1972) defined the Lower and Upper 
Wasekwan Group. Gil bert (1974) subdivided the Lower Wasekwan 
Group into an older volcanosedimentary sequence and a younger 
large ly volcanic succession. Due to flooding along the Rat River 
system the o lder vo lcanosedimentary sequence is not exposed. 

The exposed part of the Lower Wasekwan Group is 8 000 m 
th ick, consists of mafic and felsic volcanic flow rocks , derived 
breccias and subordinate volcaniclastic rocks and mafic volcan ic 
derived sedimentary rocks. 
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The Upper Wasekwan Group has an exposed th ickness of 
almost 5 700 m and cons ists of mafic to felsic vo lcanic derived 
sedimentary rocks, vo lcan iclastic rocks, debris flows and subordinate 
mafic and fe lsic flow rocks and associated breccias. 

Contrary to interpretations made from li mited observations 
during the 1978 fie ld season (Baldwin, 1978) more complete data 
now reveals that there is no geo logic indication that repet ition of 
lithologic un its resu lts from fold ing . 

The metamorphic mineral assemblage in the greenstone belt is 
midd le greenschist facies. There is a zone of amphibo lite facies 
metamorphism around the periphery of the greenstone bel t 
accompanied by a strong schistos ity. This zone varies in width from 
300 m to 700 m. 

All the metavo lcan ic rocks in the area have a schistos ity. This 
fabric is best developed in fine-gra ined maf ic f low rocks, in the 
matrix of volcaniclastic rocks and in the metasedimentary rocks. It is 
poorly developed in porphyritic mafic f low rocks and fe lsic flow 
rocks. 

STRUCTURAL GEOLOGY 
Re liab le younging directions and the absence of major isoc linal 

folding indicate that the geo logical structure in the area is a steeply 
dipping, northerly facing monoc li ne, except for the stratigraphic 
succession in wh ich the Ruttan Mine occurs; the "Ruttan Block" (Fi g. 
GS-5-2). Here, young ing direct ions and the dip of the strata, are 
southeast and south . Its stratigraphic position relative to the rest of 
the belt is now known. 

In the north, the "Ruttan Block" is in fau lt contact with the Upper 
Wasekwan. In the south its contact with the Lower Wasekwan is 
obscured by plutonic rocks . In the east the fault appears to termi nate 
against the plutonic rocks and the Lower and Upper Wasekwan 
Groups are in stratigraph ic cont inu ity. 

A schistosity parall el to the east-west trend of the belt is present 
throughout the area. It is common ly paral lel to bedd ing, however, 
locally it is at sma ll angles to the bedding. 

LITHOLOGIES 

MAFIC FLOW ROCKS 
Two textural variet ies of mafic f low rocks have been recognized 

in the area; porphyri tic and aphanitic . 
The porphyrit ic mafic f low rocks cons ist of phenocrysts of 

hornblende and/or plagioclase set in an aphanit ic matrix. 
Hornblende is euhedral to subhedra l, 2 to 6 mm in diameter and 
generally forms short stubby crystals. Plagioclase occurs as 
euhedral to subhedral crystals generall y 2 to 3 mm in d iameter but 
locally lath shaped crystals up to 3 mm in w idth by 7 mm in length are 
present. The porphyritic mafic flow rocks are greenish-black to 
greyish-black depending upon the variat ion in hornblende and 
plag ioclase content. The aphan itic rocks are black or dark green. 

Flows are mass ive, differentiated or pillowed. Massive 
plagioc lase-phyric flows are commonly amygdaloida l. Differ­
entiated flows generally comprise hornblende-phyric rock that 
grades stratigraphically upward into plag ioclase-phyric rock 
fol lowed by breccia and/or fine-gra in ed, thin ly laminated mafic rock 
that has a clastic appearance. Pi ll ow lavas have been observed in the 
plagioclase-phyric mafic rocks and in the aphanitic mafic rocks. 
The aphanitic mafic rock generally forms massive flows that are 
typically amygdaloidal. Epidote alterat ion in the mafic rocks, where it 
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is concentrated and stratigraphically continuous, may represent 
seawater alteration of f low tops and flow top breccia. The mafic flows 
vary in thickness from less than 1 m thick up to about 40 m. 

FELS IC FLOW ROCKS 
Felsic flows in th e area are massive f low banded, and 

auto brecciated and have aphanitic and porphyri tic textures. Flow 
banding is less than 1 cm and is d ist ingu ished on weath ered surface 
by faint color variati ons giving the rock a layered appearance. In 
autobrecciated rocks the fragments and matrix have the same 
composition and in many examples the matrix appears to be flow 
banded. Fragments can be angular to subrounded in shape and are 
generally greater than 5 cm in diameter. At anyone locality the shape 
and size of the fragments in the breccia is uniform. Autobrecciat ion 
and flow banding are best observed in the aphanitic felsic rocks . 

Porphyri tic felsic rocks form massive flows. Phenocrysts of 
plagioclase and quartz approximately 1 to 2 mm in d iameter are 
embedded in a matri x with a grain size barely visible to the unaided 
eye. 

Flow thicknesses have not been documented in deta il but some 
are probably about 100 m thick. 

VOLCANICLASTIC ROCKS 
Included in this unit are all of the fragmental rocks w ithin the 

area, not identified as flow brecc ia, which contain volcan ic rock 
fragments greater th an 2 mm set in a fine-grained volcan ic derived 
matrix regardless of an ep iclastic or pyroclastic orig in . The rock may 
be monolithic (fragments and the matrix have the same composi­
tion), or heterolithic (fragments and matrix have different 
compositions, or there is more than one fragment composit ion in the 
rock). The division of heterolithic volcan iclastic rocks into fe lsic, 
intermediate and mafic is based on fragment compos ition regardless 
of the composition of the matrix. 

Most of the heterolithic volcan ic lastic rocks in the area are of the 
type in which there are fragments that have more than one 
composition. The fragments in the rocks are genera lly matrix 
supported and are angular to subrounded in shape, although in 
many cases tectonic flattening has destroyed the fragment shapes. 
Bedding is usually not developed and little sorting of the fragments 
has taken place. These deposits form un its that vary in thickness 
from 15 m to greater than 250 m that can be traced along str ike for up 
to 7 km. 
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The heteroli th ic volcanic last ic rocks that contain fragments of 
more than one rock type probably represent debris flows. To date, 
pyroc last ic rocks have not been positively ident if ied. Nevertheless, it 
is recognized that some of the monoli thic volcani clastic rocks and 
heterolith ic vo lcanic lastic rocks with one compos ition of fragments 
may be pyroclastic in origin or have a pyroclasti c component. 

By the definition of volcaniclastic rocks employed in this report 
the unit also conta ins rocks that may be ca lled lapilli agg lomerate, 
lap illi breccia and lapill i tuff . 

VOLCANOGENIC SEDIMENTARY ROCKS 
This unit comprises all bedded fine-grained volcanic derived 

rocks deposited by sedimentary processes. They vary in composit ion 
from felsic to mafic . Graded bedd ing, rip-ups, scours , bedding 
imbrication and flame structures are common. Bedding varies in 
thickness from about 2 mm to 3 m, but most beds are less than 1 m 
thick. Felsic volcanogenic sediments are typically more thinly 
bedded than mafic volcanogenic sediments. 

Rock types in this unit are tu ffs, argill ite, greywackes, 
carbonate-r ich thinly bedded rocks and exhalites. 

PLUTONIC ROCKS 
These rocks have not been exam ined except to identify the rock 

types. 
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GS-6 THOMPSON NICKEL BELT PROJECT 

(Parts of 63 0/8,9; 63P/S, 12) 

by R. Charbonneau, R.F.J. Scoates and J.J. Macek 

INTRODUCTION 

The geological mapping of Paint Lake, initiated in 1978 (Macek 
and Russell, 1978), is now complete. Rock types encountered in the 
northern and southern portions of the lake are similar to those 
observed by Macek and Russell (1978), and consequent ly field 
descriptions of those rock types will not be included here. Instead, 
attention will be directed to new rock units and to additional features 
not previously described. 

METAGABBROIC COMPLEX (1) 
Two outcrops of metapyroxenite (1 a) were found which 

consisted of brown-weathering, very coarse-grained (1 to 5 cm) 
orthopyroxene in a fine-grained matrix of hornblende + clino­
pyroxene. In part of one outcrop, the large orthopyroxene grains 
have plumose or fan-like terminations (Fig . GS-6-1). Other 
metapyroxenite exposures display enormous (15 to 30 cm) 
interlocking poikiloblastic orthopyroxene crystals. 

Layered metagabbro (1 b) occurs as isolated outcrops and also 
forms a few larger bodies, but never more than 1 km long. Layering , 
interpreted as originally igneous in origin is well preserved in some 
outcrops. A coarse-grained plagioclase-quartz-orthopyroxene­
garnet-cordierite rock is associated with the large metagabbro body 
in the southwest part of the lake. 

RETROGRESSED ENDERBITIC GNEISS (2) 
This rock type occurs as small scattered bodies, main ly along 

the western shore of the lake. In places it grades into a biotite-rich 
rock wh ich splits readily along the foliation surface. 

MIGMATITES (3) 
Rocks of the migmatite complex underlie by far the largest part 

of the map-area. The principal components of the migmatite are: 
(1) a grey, felsic, quartz-feldspar-biotite:!: hornblende:!: garnet rock 

with gneissic structure; 
(2) mafic to ultramafic anorthosite inc lusions of various sizes, 

commonly lens-shaped, but often forming long layers parallel 
to the foliation in the rock; and 

(3) fine-grained to pegmatitic, white or pin k granitoid veins, dykes 
and layers often very folded, and showing pinch and swell 
structures in various stages of development. 
A few exposures of layered quartz-rich rocks, some con taining 

minor graphite, occur within the migmatite. 

GRANITOID ROCKS (5) 
Dykes and small bodies of pink pegmatite and apl ite are 

common. The composition of these rocks is quartz-potassium 
feldspar:!: plagioclase-biot ite. Magnetite occurs as grains that can be 
1 cm or more in size. In some pegmatites a black rad ioactive mineral 
forming euhedral crystals, the largest exceeding 5 cm in length was 
observed. Garnet is rare. Most of these granitoid rocks show little 
deformation, but some of them display a weak fabric. 

A fine-grained quartz-feldspar-hornblende-garnet ± magnetite 
rock, associated with pegmatite, is exposed on a str ing of islands in 
the southeast part of the lake (unit 5b). Its homogeneous and 
massive character combined with its elongate shape suggests an 
intrusive, igneous origin. Al ternat ively, it cou ld be a h ighly 
migmatized rock that has been thoroughly rehomogenized, thus 
acquiring a granitoid appearance. 
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OTHER FEATURES 
One of the most intriguing rock types in the area is found in the 

southwestern bay of the lake. It is a brownish-to-reddish-weathering 
rock forming a knobbly outcrop surface (Fig. GS-6-2). The rock 
cons ists of a large number of twinned orthoclase crystals 2 to 3 cm 
long, having a roughly rectangular shape, but with rounded corners, 
set in a fine-grained matrix of quartz-feldspar-biotite-clinopyroxene 
(orthopyroxene?) ± hornblende. The orthoclase crystals are a dark 
grey, have their long axes preferentially aligned, and stand out in 
posit ive relief because of weathering. Folded, clinopyroxene­
bearing, pink granitOid dykes are common ly associated with this 
unit. Godard (1966) refers to th is unit as "microcl ine-quartz­
plagioclase-biotite augen gneiss". As the matrix of this unit is quite 
mafic, the rock is tentatively classified as belonging to the 
metagabbro complex (unit 1) . 

Garnet is common, but its distribution appears to be sporadic. 
The garnets in the rocks of the metagabbroic complex are orange or 
red-orange. Those in the grey, felsic components of the migmatite 
complex are often a pale pink or mauve colour, but orange ones are 
also present. The garnets fall into the almandine-rich field on the 
basis of their unit cell dimensions (11.53 - 11.63° A) and high 
refractive indices. 

Molson dykes, which are known to occur elsewhere in the 
Thompson Nickel Belt (for example on Wintering Lake, as reported 
by Hubregtse, 1978), are difficult to recognize on Paint Lake. Very 
strong deformation has either reoriented the dykes parallel to the 
foliation, or dismembered them. 

STRUCTURAL GEOLOGY 
The rocks are folded and the dominant folds have shallowly 

plunging axes to the northeast and southwest at angles up to 35° 
(Fig . GS-6-3). The folds become disharmonic in the vicinity of major 
fault zones. Ptygmatic fo lds are commonly developed in early 
pegmat ites and aplites. 

Major faults are marked by well-developed mylonite zones. The 
presence of narrow (5 to 25 cm) pseudotachylite layers within the 
my lonite zones indicates extreme mylonitization. Feldspar and 
quartz porphyroclasts and flux ion structure characterize the 
pseudotachylite layers. Mylonite zones, across which pseudotachylite 
layers are developed are up to 15 m wide. The major fault zones can 
be traced for tens of kilometres on the basis of well-defined 
topographic lineaments. 

Boud inage of competent layers in the migmatite is common 
and most units can be found in a boudinaged state depending on the 
relative competancy of adjacent units. 

Reorientation of the dominant northeasterly ('" 0.45°) trend of 
layering and fol iation into more northerly trends (0° to 20°) is 
sporad ically developed (Fig . GS-6-4). Other manifestations of this 
late event include fractures which slightly offset layer ing and 
fol iat ion and late pegmatite dykes both of which are oriented in a 
more northerly direction (0 to 20°). A number of late faults trend in 
this direction (Fig. GS-6-3). 

ECONOMIC GEOLOGY 
Su lph ide minerals are rare, although pyrite and pyrrhotite 

grains are sometimes seen in gossan zones which are sporadically 
distributed throughout the migmatite. Of particular interest are the 
few localities where small flakes of molybdenite were discovered. 
The molybdenite is contained within the grey felsic component of the 



migmatite, in places c lose to granito id veins. The largest piece found 
is a 3 cm long stringer. 

The radioactive minera l associated with late pegmat ite dykes, 
mentioned previously, has no X-ray pattern, ind icating the crystal 
structure has been total ly destroyed by radiation damage. Opt ical 
and chemical invest igations wi ll be attempted to determ ine the 
identity of the mineral. 
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FIGURE GS-6-1: Orthopyroxene porphyroblasts with plumose or fan-like terminations in metapyroxenite (1a). Tape width 2.5 cm. 

FIGURE GS-6-2: Mafic gneiss containing strongly oriented orthoclase porphyroblasts (6) which render a characteristic rough, knobbly 
outcrop surface. 
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23 



_w ~W 

55°30 ' ,--------------------------------,--------------------,-----~----------~------------~~,_~r_----~~~--______________ ~55°~' 

LEGEND 

SI METAMORPH IC BANDING 

PLATY MINERAL FABRIC AN D} 
~ S2 AXIAL PLANE TO MAJOR KENOR AN 

Fz STRUCTURES 

FOLI ATION , MAINLY CATACLASTIC , 
HUQSDNIAN 

FAULT 

SUPRACRUSTAL ENCLAVES , GREENSTONE 
BELT 

GEOLOGY SOUTH OF 54"45' AND EAST OF 98"IS' W 
AFTER RDUSELl {1965 J AND BELL (19621 

Ki lOMETRES 5 

...... . . /-. 

~
::;/ 

BOCK -:;/" 
DUCK 
,AK~ r 

54° 15' 54°15' 
99" 00' 97"00' 

FIGURE GS-7-1: Structural map of the Wintering Lake-Sipiwesk Lake-Cross Lake-Minago River area. 

24 



GS-7 MINAGO RIVER-BLACK DUCK LAKE AREA 

(Parts of 63J17,8,9 & 10) 

by J.J.M.W. Hubregtse 

INTRODUCTION 

This summer's field work was directed towards the comp letion 
of the mapping project in the Wintering, Landing and Sipiwesk Lakes 
area (Hubregtse, 1977, 1978) and some preliminary investigations 
were carried out in the southern part of the Pikwitonei region west of 
Cross Lake (Fig. GS-7-1) (Hubregtse, 1979). The objectives of the 
projects were to identify the origin of the granul ite facies rocks of the 
Pikwitonei region and their relationship with the greenstone be lt­
tonalite gneiss terrain of the northwestern Superior Province to the 
east and the Thompson belt and Churchill Province to the west. It was 
discovered that the Pikwitonei granulites of the Wintering, Landing, 
and Sipiwesk Lakes area represent a high-grade part of the Superior 
Province and that the granulites did not form a basement for the 
greenstone belts ofthe Superior Province. The Pikwitonei region and 
the northwestern Superior Province are separated by an isograd and 
not by an unconformity (Bell, 1971). Granulite facies greenstone 
enclaves occur within the Pikwitonei granulite facies gneisses. The 
age of the granulite facies metamorphism is interpreted as Kenoran. 
For detailed discussions on the regional geology, geological history 
and lithologies the reader is referred to Hubregtse (1977 and 1978), 
Weber (1976, 1977 and 1978) and Weber and Scoates (1978). Only 
this year's findings will be discussed in this report. The geological 
history of the entire project area is given in Table GS-7- 1, which 
refers also to events discussed earlier (Hubregtse, 1977 and 1978). 

GRANULITE FACIES METAMORPHISM IN THE CROSS LAKE 
GREENSTONE BELT 

The southern limit of orthopyroxene-bearing Pikwitonei 
gneisses is now better defined in the Duck Lake-Cross Lake area 
(Fig. GS-7-1). The southern limit of orthopyroxene occurrences is 
not a true isograd related to a single metamorphic event, since it 
reflects the M, and M2 Kenoran events of metamorphism, which were 
both locally in granulite facies (Hubregtse, 1978). Late-M2 retrograde 
action and late-M2 widespread granitization (Hubregtse, 1978), 
particularly in the area between Cross Lake and Sipiwesk Lake, 
caused a shift of the orthopyroxene lim it towards the north. At White 
Rabbit Lake and Giffin Lake, however, isolated domains of granulites 
occur within the zone of retrograde granulite facies gneisses. The 
southern limit of orthopyroxene occurrences transects the Cross 
Lake greenstone belt east of the mouth of the Minago River (Fig. 
GS-7-1). The metamorphic grade of the western arm of the Cross 
Lake greenstone belt in the Minago River area varies from granulite 
facies to upper amphibolite fac ies. Th is finding differs from previous 
reports that the Cross Lake greenstone belt was not involved in 
granulite facies metamorphism (Rousell, 1965; Bell, 1971 and 1978) . 
Moreover, it confirms a late-Archean age for the granu lite facies 
metamorphism and precludes the interpretation that granu li tes 
formed a basement for the greenstone belts of the Superior Province. 
A preliminary Rb-Sr whole-rock isochron age of 2475 Ma was 
recently determined for rocks that intruded during the late-Kenoran 
M2 granulite facies event (Charbonneau and Brooks, pers. comm.). 
The exact trace of the southern orthopyroxene limit needs to be 
mapped in the western Cross Lake area. 

MINAGO RIVER-DRUNKEN LAKE-CROSS LAKE PARAGNEISS­
SHEAR BELT 

Drunken Lake and the eastern part of the Minago River are 
underlain by a layered granulite facies and amphibolite facies gneiss 
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sequence. The mainly felsic orthogneisses inc lude garnet-biotite ± 
si llimanite gneisses, amphibole-biotite ± clinopyroxene gneisses, 
amphibolites and garnet amphibolite, which are considered to have a 
supracrustal origin since they are extremely variable in composit ion 
on outcrop scale. The gneisses are situated on str ike with the Cross 
Lake greenstone belt , but primary sedimentary features have not 
been preserved. Rocks near the east end of the Minago River, shown 
as conglomerates on maps by Rousell (1965) and Bell (1978) are 
amphibolite facies and granulite facies migmatite gneisses, that 
display a composit ional metamorphic layering S, with a super­
imposed mineral fabric S2, and oval inclus ions that were formed as a 
resu lt of boudinaging of pre-S, mafic xenoliths and syn-M2 felsic 
mobilizate veins . The paragneisses are interlayered with tonalitic 
and enderbitic orthogneisses which are similarto those that underlie 
most of the Sipiwesk, Landing and Wintering Lakes area (Hubregtse, 
1977, 1978). The paragneiss component decreases in a westerly 
direction along the Minago River. The Minago River-Drunken Lake 
zone is a shear belt that formed during the second Kenoran 
deformational event O2. The general, northwesterly-trending older 
metamorphic layering S, is almost completely transposed into the 
younger west-southerly-trending S2foliation throughout the shear 
belt, which must have been active during and after the M2 
metamorphic event because of the presence of late-M 2 blastomy­
lonite and POSt-M2 mylonite and augen gneiSS. The Minago River­
Drunken Lake shear belt was reactivated during the Hudsonian 
orogeny (see below). 

BLACK DUCK LAKE ORTHOPYROXENE-SILLIMANITE 
GNEISSES 

Black Duck Lake (Fig. GS-7-1). southwest of Cross Lake, is 
underlain by sporadically garnet-bearing and locally hornblende­
poor enderbitic gneisses and mafic granulites, that are sim ilar to the 
high-grade rocks that underlie the Wintering, Landing and Sipiwesk 
Lakes area. The granulites at Black Duck Lake comprise in part 
rusty-brown garnet-plagioclase-quartz gneisses, which may have a 
supracrustal origin. Rare orthopyroxene-si lliman ite gneisses were 
mapped at centra l Black Duck Lake. Similar gneisses occur 
associated with mafic sapphirine-cord ierite-orthopyroxene-sp inel 
gneisses in west-central Sipiwesk Lake (Hubregtse, 1978; Hubregtse, 
Kusmirski and Charbonneau, 1978). The stable association of ortho­
pyroxene and sillimanite indicates metamorphic conditions of 10 
to 11 kb and 9000 to 1000° C (Hensen and Green, 1973) for the M2 
Kenoran event. 

HUDSONIAN FRONT D3-M3 EVENTS 
Late-Hudsonian tectono-metamorphic activity (D3-M 3) in the 

western part of the Archean Pikwitonei region, which adjoins the 
Churchill Province, resulted in the formation of the north-north­
easterly-trending Thompson belt (Hubregtse, 1977 and 1978). The 
late-Hudsonian orogenic events were preceded by the emplacement 
of the Molson dyke swarm, subsequent intrus ion of tonal itic and 
pegmatitic phases and associated metasomatism that also affected 
the Molson dykes. A preliminary Rb-Sr whole-rock isochron age of 
1720 Ma has been determined for metasomatically altered Archean 
gneisses of the Thompson belt (Charbonneau and Brooks, pers. 
comm.). The Molson dyke swarm forms an excellent marker in the 
structural history, since it has been affected only by the younger 
Hudsonian event M3-D3. The Hudsonian orogenic front can be 
subdivided from west to east into three zones which respect ively 



enclose garnet-bearing and deformed Molson dykes, garnet-free 
deformed Molson dykes, and non-deformed but metasomatized 
Molson dykes (Fig. GS-7-1). The three zones of the Hudsonian front 
transect the late-Kenoran Minago shear belt west of Drunken Lake. A 
garnet-bearing Molson dyke occurs 8 km northeast of the overlying 
Ordovician limestone strata at Hill Lake. 

The late-Hudson ian front strikes generally in a north­
northeasterly direction but Hudsonian mylonite and shear zones are 
deflected along older, more easterly-trending Kenoran structures 
east of the main Hudsonian tectonic front (F ig. GS-7-1). Molson 
dykes in such react ivated Kenoran shear belts are deformed and 
commonly metasomatized. The Minago River and Sabomin Lake are 
underlain by major reactivated Kenoran shear belts. Minor zones of 
Hudsonian deformation east of the main Hudsonian front occur at 
Bruneau Lake, near Bear Island, at northern Sipiwesk Lake and east­
northeast of Thicket Portage (Fig. GS-7-1) . 
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TABLE GS-7-1 

ORDER OF EVENTS, WINTERING, LANDING AND SIPIWESK LAKES AREA 

MINAGO RIVER 
WINTERING LAKE - WESTERN 

SIPIWESK LAKE 
LANDING LAKE - EASTERN AND CENTRAL 

D3B -

D3A 

SIPIWESK LAKE - BEAR ISLAND - BULGER LAKE - CROSS LAKE 

emplacement of 
and pegmat ite 

fo rmation of rare 
pseudotachy lyte 

granite 

format ion of pseudota­
chy lyte 

renewed shearing with in 
53 tecton ite zones 

northeast trending faults 
and mylon ites greenish-grey lamprophyre 

I-
intense shearing and (blasto) Z 

0 
reactivation of D2-shear 
belts , sporadic defor­
mation of Molson dykes; 
weak metamorphism 
noticeable in Molson 
dykes on ly 

mylonitization; format ion of a: 
well- layered gneisses (53 - u.. 

Z tecton ites), profound rework-
~ 

ing of Archean gneisses z 
0 

formation of M3-migmat ites (f) 

0 

metasomatism of Archean => 
I 

gneisses 

pegmatite, tona lite and 
granodiorite 

emplacement of Molson d iabase swarm 
I 

loca l anatex is of older 
migmatites I 

north-northwest trehding mylonites 

D2B formation of east-northeast trending late O2 shear 
belts, augen gneisses and mylonites, attenuati on 
of 52 fabric 

granitizat ion and recrystallization of migmatites 
between 5ipiwesk Lake and Cross Lake 

growth of post-52 garnet and loca l retrog ression 

D2A form ation of planar and planol inear quartz fabric 
(52) 

formation of M2-migmatites 

int rusion of quartz-monzonite, pegmatite, gran ite, 
minor tonalite and monzo-diorite 

intrusion of (Ieuco-)gabbro - leuco-enderb ite -
opda li te dykes and sills (central 5 ipiwesk Lake) 

derivation of quartz- feldspar (-orthopyroxene/ 
hornblende) mobi lizate from pre-M, migmatites 

intrus ion of hornblendite dykes 

local isoc linal fo lding of 5, 

fo rmation of metamorphic banding 5 , 

derivat ion of K-fe ldspar- rich felsic mobi lizate 

plagioclase-phyric mafic dykes (Bulger Lake dykes) 

formation of p re-M, migmat ites 

intrusion of tonalite, granodioriteand minor quartz 
diorite (enderbite?) 

r - - emplacement of layered gabbro-pyroxenite­
peridotite (northwestern part of map area) 

intrusion of hypabyssal plagioc lase-phyric gabbro 
and anorthos ite in the greenstones 

deposition of greenstones (massive and pi llowed 
basalts, sed iments, iron fo rmations, dacites and 
porphyries (southern part of map area) ) 
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GS-8 MOLSON LAKE-KALLIECAHOOLIE LAKE 
PROJECT 

(63 1/1 to 4,6 to 8; 53L/1 to 8 and 53K/3,4) 

by W. Weber and D.C.P. Schledewitz 

INTRODUCTION 

The Molson Lake-Ka lliecahool ie Lake Project was initiated th is 
year as a two-year programme funded under the cost-shared 
Federal/Provincia l Northlands Subagreement. The objective of the 
project is to upgrade, at the scale of 1 :100 000, the geological 
mapping in this poorly explored gran ito id terra in and to evaluate a 
chain of uranium anomali es which were detected during t he 1977 
URP airborne gamma-ray spectrometer survey·. Geophysical 
surveys form part of this eva luation (Soonawala, this volume). 

The uranium anomal ies lie in a be lt of granito id rocks between 
Molson Lake and Red Sucker Lake (F ig. GS-8- 1). The belt is flanked 
to the north by a narrow and apparently discontinuous greenstone 
belt which extends from Cross Lake to the north end of Beaver Hill 
Lake and thence to the north shore of Red Sucker Lake. To the south 
the gran itoid terra in is f lanked by the Stevenson Lake-Island Lake 
greenstone belt. 

The area is covered by 1 :250 000 Geological Survey of Canada 
reconnaissance maps (Bell, 1961; Currie, 1961; Downie, 1936), and 
by more detailed maps along the northern fringe of the project area 
(E lbers et al. 1971 , 1972, 1973). Some sections of the belt had never 
been mapped. 

SUMMARY OF GEOLOGICAL FIELD WORK 
This year W. Weber and J.J.M.W. Hubregtse mapped the section 

of the belt between 96° and 98° longitude. D.C.P. Schledewitz and 
his sen ior assistant, R. Kusmirsk i covered t he be lt between 93° 
and 96°. The major ity of the project area was mapped in 1979, 
although some areas were covered on ly by wide ly spaced helicopter 
stops (See Pre liminary Maps 1979K-1 to 5) . Mapping will be 
completed in 1980. 

The oldest rocks appear to be metasedimentary, metavo lcanic 
and associated intrus ive rocks which are preserved (a) in the green­
stone be lts along the marg in of the granitoid belt, (b) in a newly 
d iscovered highly discontinuous belt through the gran itoid terrain 
from Aswapiswanan Lake towards Molson Lake, and (c) in isolated 
lenses within granito id rocks. These supracrustal rocks are intruded 
and migmatized by tonalit ic to granodioritic rocks . The early period 
of intrusion is fo llowed by the emplacement of mafic dykes in a 
northerly direction and subsequently by the formation of granodiorite, 
part ly (through metasomatism of earlier tonal itic rocks. T he meta­
somatism seems to be associated with a period of ubiquitous granitic 
intrusions wh ich form dykes and small stocks throughout most of the 
area. Felsic pegmatite, alaskite and apl ite dykes represent the latest 
granit ic intrusions. The youngest magmatic event is represented by 
mafic Molson dykes. 

The older tonali t ic rocks are sim ilar to 2.7 to 2.8 Ga intrusions 
in other parts of the northwestern Superior Province whereas the 
younger gran itic rocks are syn- to post-tectonic intrusions and are 
comparable to 2.5 Ga old intrusions elsewhere in the Superior 
Province of Manitoba. The character of the granitic intrusions, their 
occurrence as small bodies and their wide d istribution supports 
their derivation as mobil izates of older crustal material. Meta­
morphism has affected mainly the supracrusta l and tonalitic rocks 
and took place before the emplacement of the younger gran ites. 

·Federal/Provincial Uranium Recon naissance Program. Geophysical Series. Maps 35963G. 
36153G. 36253G pub lished by the Geologica l Survey of Canada. 1978. 
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Spectrometer readings carried out during geologica l mapping 
ind icate that the younger potassic alaskite dykes give the highest 
urani um va lues. These dykes appear to be the cause of the URP 
anomalies (> 2ppm equ ivalent uran ium). Similar conc lusions were 
derived from detailed helicopter-borne scinti llometer surveys and 
ground checking (Soonawala, 1978) and from a more detailed 
spectrometer grid survey and rock sampling programme (Soonawala, 
th is vo lume). 

A) MOLSON LAKE AREA 

(63 1/1 to 4, 6 and 8) 

by W. Weber 

During 1979 geo log ical mapping was concentrated on the out­
crops around the larger lakes and the uran ium anomalies near Little 
Bolton Lake. Most of the remaining terrain was covered by a 20-hour 
helicopter survey designed to provide a pre li minary interpretation of 
the geolog ical h istory of the area by the end of the first field season. 

J.J.M.W. Hubregtse mapped the western and northern part of 
Molson Lake during part of the f ield season whereas the remainder 
was mapped by the author. 

An outline of this year's mapping compiled from Prelim inary 
Maps (1979K-1 , 2) is presented in Figure GS-8-2. The major fi nd ings 
are: 
- discontinuous lenses of greenstones are found with in the 

granito id rocks f lanked by the Cross Lake and Stevenson Lake 
greenstone belts. 

- the granitoid rocks comprise mainly tonalitic to granitic plutonic 
rocks; gneisses are subordinate. 

- a suite of metamorphosed mafic (to ultramafic) dykes wh ich is 
older than the Molson dyke swarm str ikes in a northeasterly 
direction. 

- the highest uranium values appear to be re lated to young alaskite 
dyke intrusions. 

GENERAL GEOLOGY 
Table GS-8-1 lists the main rock types according to observed 

age relationships. 
Fine-grained amph ibol ite (1f), locally w ith preserved pillow 

structure remnants, forms a discontinuous belt between the falls east 
of Robinson Lake and towards the Ech imamish River (Prelim inary 
Map 1979K-1; Be ll , 1961). Bell's transition rocks comprise sheared 
and mylonitic grani t ic rocks with less than 5% amphi bol ites. They 
shou ld not be regarded as part of the Hayes River Group of 
supracrustal rocks, as suggested by Be ll. Similarly , the 
"cong lomerate" (unit 2c) previously indicated adjacent to these 
trans ition rocks (Bell, op. c it.) is a tectonic breccia or tectonic 
conglomerate formed by boud inage of the layered mylon itic zone 
with subsequent partial rotation of the boudinaged segments. An 
even younger fau lt separates this zone of tecton ic fragmentation 
from fo liated tonal ites to the north. 

Amphibo lite sim ilar to the greenstones near Robinson Lake 
occurs in lenses between Molson Lake and Little Bolton Lake. It 
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becomes more abu ndant towards the eastern edge of the map sheet. 
At Li ttle Bo lton Lake faint p ill ow structures are preserved. 
Assoc iated garnet-biotite sch ists (1 g) probably represent meta­
sedimentary rock. A lens of amphiboli te facies porphyritic meta­
pillow basa lt with a hydrothermal alteration zone occurs in the 
Norway House area. 

Amphibolites contain ing porphyroblasti c plagioclase and 
re latively mass ive metagabbroic to diori ti c rock (1 h) are typical for 
th e Norway House area. Most of the finer grained mafic rocks are 
probably metavo lcanic in origin whereas the coarser gra ined meta­
gabbroic rocks are int rusive. 

Amphi bo lites interlayered w ith tonalitic gneiss (2a) occur in the 
southeastern part of the map-area. These rocks probably represent a 

sequence of metavolcanic rocks which was migmatized by tonali tic 
rocks. 

Foliated, biotite±hornblende-bearing, coarse grained tonalite 
and minor granodiorite (3) is aerially widesp read, part icularl y in th e 
central part of the belt. It represents the plutonic component of the 
oldest granitoid intrusive event. Good exposures of this major unit 
occur on the southern shore of Molson Lake. Th is fol iated tonali te is 
simi lar to tonali tes found elsewhere in the Superio r Province of 
Manitoba, as plutons within and marginal to greenstone belts. 

Medium grained, foliated tonalite (3a) is less common, but 
appears to represent part of the same intrusive event. It may be a 
marg inal phase, since it is locally gneissic . 

TABLE GS-8-1: Table of Formations, Molson Lake Area 

(equivalent to Legend of Preliminary Maps 1979K-1 to 5) 

PRECAMBRIAN 

Proterozoic 

9 

Archean 

8 

7 

Gabbro to diabase dykes (Molson swarm) 

Pegmatite, inequigranular alaskite, aplite 

Granite, pink, medium to coarse grained, 
massive, locall y porphyr itic 

6 Metasomatic and related granitic rocks 

6a porphyroblastic granodiorite, locally 
gneiss ic, w ith mi nor pink, fine grained 
gran ite 

6b hyb rid granod iorite gneiss; porphyro­
blast ic granodiorite and tonalitic gneiss 
w ith mafic inclusions; minor pink, f ine 
grai ned grani te 

*6c hornblende monzod iorite 

5 Metamorphosed mafic dyke 

4 

5a hornblendite, metapyroxenite and 
metagabbro 

5b hornblende porphyroblastic amphibolite 
to metagabbro-diorite 

Granodiorite, weak ly foliated to massive 

4a porphy rit ic bioti te granodiorite 

4b gneissic to porphyroclastic granodiorite 

4c augen gne iss 

4d medium to coarse grained granodiorite 

4e f ine to medium grained granodiorite to 
tonal ite 

-These subunits do not occur in the map-area. 
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Archean (Cont.) 

4 

*4f white pegmatite 

3 Tonalite, foliated, biotite ± hornblende­
bearing, medium to coarse grained, 
locally porphyritic 

2 

3a medium grained biotite tonal ite 

*3b medium to coarse grained leucograno-
diorite to diorite 

Tonalitic gneiss, minor amph ibo lite 
(up to 20%) 

2a tonalitic gneiss interlayered with amphi-
bolite (20 to 50%) 

Metavolcanic and metased imentary rocks 

*1a metabasalt; mass ive to pill owed, local 
biot ite-hornblende schist 

*1 b intermediate tuffaceous rocks, layers of 
acicular amphibole, quartzofeldspathic 
layers and muscov ite-bioti te quartz 
feldspar schist ± garnet ± cordierite 

*1c metagabbro, ultramafic rocks 

*1d grey green metagreywacke (sporad ic 
graded bedding) 

*1e meta-arkose to subgreywacke 

1f metabasalt, fine grained amphibo lite, 
sporadically interlayered with pale green 
diopside plagioclase layers 

19 garnet-biotite schist 

1h plagioclase porphyrob lastic amph iboli te­
metagabbro-metad iorite 



Porphyritic granod iorite (4a) forms a large belt in the northern 
part of the map-area. It is very homogeneous except along its 
southern sheared margin and therefore is regarded as a plutonic 
body rather than part of the similar uni t 6 metasomatic rocks. Its 
southern margin, along the north shore of Molson Lake, is 
character ized by a cataclastically layered and porphyroclast ic 
granod iorite (4b) . Towards the northern margin of the p luton 
catac last ic augen gneiss (4c) and re lated rocks (4b) coincide with 
the east-west lineaments defined by the Hayes River in that area. 

Med ium to coarse grained non-porphyritic granodiorite (4d) 
was mapped south of Little Bolton Lake. Relat ively massive, f ine-to­
medium-grained granod ior ite to tonali te (4e) occurs mainly as dykes 
in much of the map-area, and is probably part of th e same intrusive 
event. 

Mafic to ultramaf ic dykes (5), 0.2to 200 metres wide, intrude the 
granodiorite (4), generally in a northeasterly d irection. A lthough the 
dykes are metamorphosed, weak ly fo liated and deformed, the 
cont rast is preserved between the fine gra in size of ch illed marg ins or 
narrow dykes and the coarser grain size of more central portions of 
wider dykes. Fine-grained mafic dykes common ly contain horn­
blende porphyroblasts (pseudomorphs after pyroxene?) in a foliated 
amph ibo li tic groundmass. The medium to coarse grained horn­
blende±biotite-bearing dyke rocks are relat ively massive and vary in 
composi ti on from gabbroic to dior iti c; local hornblendite and 
metapyroxen ite have also been observed. The best exposed 
metamorphosed dykes are fou nd in the northern part of Molson Lake 
and along the larger lakes south of Litt le Bolton Lake. 

Metasomatic rocks (6) occur mainly in the southern half of the 
map-area. They range in composi t ion from tonalite to granodiorite 
on outcrop scale and/ or over a larger area. Typical exposures are 
found between Norway House and Pine Creek, and south of Molson 
Lake. Pink to beige, fine-grained, massive granitic dykes are 
commonly associated w ith the metasomatic rocks and apparent ly 
represent a magmatic fract ion of the metasomatic event. However, 
they are not restricted to the metasomatic rocks and can be found 
throughout much of the map-area. Small stocks of granite (7) 
compositional ly ident ica l to the pink dykes occur throughout the 
central part of the map-area. 

The late fe lsic dykes comprise pegmatite , inequigranu lar 
alaskite, and aplite. In contrast to the generally straight-walled 
pegmatite and apli te, alaskites tend to form more irregular dykes. 
Hematite staining is common in the alaskites. 

Severa l dykes of the Molson swarm (unit 9) were encountered . 
Dykes over 5 m wide usua lly have a gabbroic texture except the 
ch illed margins wh ich have a d iabase textures, as do the narrower 
dykes. The "dyke" at the type locality, in the eastern half of Molson 
Lake, is exposed on a few islands over a max imum width of 20 metres. 
These outcrops might be part of an en echelon set of Molson dykes 
rather than part of a sing le dyke. The dykes (9) are slightly altered 
(pyroxene to hornblende). In a few places fine-grained plagioclase 
dykelets, up to 10 cm wide, intrude the Molson dykes along fractures. 
These dykelets may represent an aplitic stage of a younger magmatic 
different iate. Ul tramaf ic Molson dykes common in the Pikwitonei 
granuli te domain, were not observed in the Molson Lake area. 

OBSERVATIONS RELATED TO THE URP ANOMALIES 
A URP usually:> 2 ppm equivalent uran ium detected over part 

of Little Bolton Lake and another over an area about 10 m iles to the 
north were covered by a helicopter sc intillometer survey 
(Soonawala, 1978). These, and other locali t ies yielding simi larly hi gh 
individual read ings on the recorded f li ght lines. were checked during 
geological mapping w ith an Exploran ium GR 310 calibrated digital 
gamma-ray spectrometer. Alask ite and to a lesser extent pegmatite. 
aplite and the f ine-grained. pink granite dykes showed the highest 
values ranging from 0.02 to 0.04 cps in the U channel. The other rock 
types yielded values of below 0.015 cps uranium. These felsic dykes 
were present, among other rock types, in all the localit ies coinciding 
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with URP anomalies ( :> 2 ppm U). However, the same fels ic dykes 
are present in areas not y ielding URP anomalies. It is likely that the 
URP anomalies reflect a high abundance of these late fels ic dykes, 
since no secondary uranium concentration was detected . An 
exception are small fractures with in these felsic dykes wh ich locall y 
y ielded values of over 0.05 cps U. It is at present not known how 
extensive these slightly more radioactive fractures are developed 
and whether they might contribute to the anomal ies. At Little Bolton 
Lake, it was noted that an esker remnant compris in g coarse bou lders 
runs in a north-south d irection and coincides with the peak of the 
URP anomaly. It is thus possible that the increased rock surface 
along this border train might contribute to the anomaly in th is area . 
No uranium mineralizat ion or secondary alteration products have 
been detected in the map-area. 

b) BOLTON LAKE-RED SUCKER LAKE AREA 

(52L/1 to 8, 53K/3,4) 

by D.C.P. Schledewitz and R. Kusmirski 

INTRODUCTION 

Regional geologic mapping at a scale of 1 :100 000 was started in 
the south half of the Oxford House Map area (NTS-53L, Prelim . Maps 
1979K-3 and K-4), and the southwest quarter of the Stull Lake Map 
area (NTS-53K, Prelim, Map 1979K-5). The southern limit of th e 
project is 54° while the northern limit of the project overlaps slightl y 
the south ern extent of the Greenstone Projects in itiated in 1971 to 
exam ine the greenstone belts of the Oxford House map area and 
their re lationship to the surround ing granito id rocks (Elbers et al 
1971,1972 and 1973). 

The geology of the Oxford House area was previously described 
by Currie (1961) at a scale of 1 :250000 and the geology of the Stull 
Lake area by Downie (1936) at a scale of 1 inch to 4 miles. 

Both these areas are covered by the Federal/Provincial airborn e 
Uraniu m Reconnaissance Program published in 1978 as the 
geophysical series 36153G, (NTS-53K) and 36253G , (NTS-53L). A 
ground survey was conducted by Smith et al. (1977) to invest igate a 
uranium anomaly at the northwest corner of Red Sucker Lake 
(NTS-53K) . 

Cassi teri te bearing pegmatites at Red Sucker Lake were 
exam ined by Bannatyne (1973) as part of the provi nce-wide 
"Pegmatite Project". 

GENERAL GEOLOGY 

The o ldest rocks in the area comprise a sequence of 
intercalated metavolcanic rocks and volcanogenic sed imentary 
rocks in part overlain by metasedimentary rocks. These rocks were 
intruded by mafic to ultramafic dykes and s il ls, Scoates et al. (1971 
and 1972). Th is sequence of rocks forms a discontinuous narrow 
zone from 2-3'12 km wide extending from the western boundary o f the 
Oxford House map area east to Aswap iswanan Lake where it swings 
southeast to the Beaverh ill and Goose Lake area, (Elbers et ai, 1972, 
1973). The belt strikes east southeast at the east end of Goose Lake 
but cont inu ity is interrupted by a 60 km w ide zone of littl e or no 
exposure. However a similar belt of metavolcan ic rocks and 
intercalated volcanogenic sediments outcrops along str ike on th e 
north shore of Red Sucker Lake and continues east to Pierce Lake in 
Ontari o. 

The other rock types in the area are tonalitic gneisses with 
variable amounts of amphibolite lenses and intrusive rocks which 
range in composition from leucotonal ite to granodiorite intrusive 
rocks. Both the tonal iti c gneiSS and the extrusi ve rocks are c ut by 
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7 

6 

6a 

6b 

6c 

5 

5a 

4 

4a· 

4b· 

4c· 

4d 

4e 

4f 

3 

3a 

3b 

2 

2a 

TABLE GS-8-2 

Table of Formations, Bolton Lake-Red Sucker Lake Area 

PRECAMBRIAN 

PROTEROZO IC 

Diabase dykes (Molson swarm) 

ARCHEAN 

Pegmat ite to apl ite, pink hemati te, stained, dykes and /or irregu lar shaped bod ies graditional 
w ith granite (7) 

Grani te, medium- to coarse-g rained, locally porphyri ti c 

Metasomat ic rocks and related granitic rocks 

porphyroblastic granodior ite, large porphyrob lasts of mottled pink and buff microc line 
in a medium- to coarse-grained plagioclase matrix, plagioclase-chalk wh ite with pin 
poin ts of orange feldspar 

hybr id granodiorite gneiss pale greyish pink . Tonalite gneiss al tered by potassium 
metasomatism, hematization and injected by granite lit 

hornblende monzodiorite, coarse-grained, mottled white, pink to orange and black, 
hornblende 10-35%, microcline 10-30% 

Metamorphosed mafic dykes 

hornblendi te, metapyroxenite and metagabbro, f ine- to coarse-grained, massive to 
weakly foliated 

Granodiorite, weakly foliated to massive, med ium- to coarse-grained; loca lly porphyritic, 
white feldspar phenocrysts; wh ite on fresh and weathered surfaces, biotite 5-8%, 
hornblende 0-2% 

porphyroblastic biotite granodiorite 

gneissic to porphyroblastic granod iorite 

augen gneiss 

medium- to coarse-grained granodior ite 

granodiorite to tonalite, fine- to medium-grained, grey, occurs as narrow dykes 

white pegmatite gradational to medium-grained zones 

Tonalite medium- to coarse-gra ined 

medium-gra ined biot ite tonal ite, grey, weakly foliated 

leucodiorite to diorite med ium- to coarse-grained, weak ly foliated 

Tonalite gneiss, m inor amphibo lite, (up to 20%) agmatitic amphibolite, interb lock materia l 
is a white granodiorite to trondhjem ite mobilizate 

tonalite gneiss, inter layered with amphibo lites, (20-50%) agmatitic amphibolites as in unit 2 

Metavo lcanic and metasedimentary rocks 

·These units do not appear in the Bolton Lake-Red Sucker Lake area. 
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Scintillometer Reading 
(counts per sec.) 

25 

170-210 
high 320 

220-230 
high 320 

190 

100 

50-70 

30 

170-190 

150-250 

200-320 

70-110 

90-110 

40 

90-110 

70-90 



ARCHEAN (Cont.) 

Scintillometer Reading 
(counts per sec.) 

1a metabasalt massive to pillowed, pillows flattened, locally a biotite-hornblende­
plagioclase sch ist 

60 

1b intermediate tuffaceous rocks, layers of acicular olive green amphibole interlayered 
with quartzo-feldspathic layers and muscovite-biotite-quartz-feldspar schist 

No Reading 

± garnet ± cord ierite 

1c metagabbro, ultramafic rocks 

1d metagreywacke, grey green, thick to thinly bedded, sporadic graded bedding 25 CPS 

1e meta-arkose to subgreywacke, locally quartzitic, preserved scour channels, trough 
crossbedding, outcrops at north end of Beaverhill Lake 

1f metabasalt, fine-grained amphibolite, sporadic interlayers of pale green diopside 
plagioclase layers 

No Read ing 

19 garnet-biotite schist and biotite psammite No Reading 

1h plagioclase-porphyroblastic amphibolite-metagabbro-metadiorite 30-SO 

intermediate to basic dyke rocks. The youngest rocks in the area are 
granite to granite pegmatite and aplite cut by younger gabbro to 
diabase dykes of the "Molson swarm". 

PHASE I (Deformation and Intrusion) 
The tonalitic gneisses (units 2 and 2a) with variable content of 

agmatitic amphibolites form a continuous zone across the south half 
of the project area. Tonalitic gneisses also occur in the northwest 
corner of the Oxford House map area (SW) in the region of Bolton 
Lake to Joint Lake. These areas of tonalitic gneiss are separated by 
an east trending intrusive complex of leucotonalite (3) to main ly grey 
granodiorite (4), 17 to 20 km wide, extend ing from the south half of 

Bolton Lake east to Beaverhill Lake. Multiple intrusion of 
tonalite into the volcanic and volcanogenic sediments can be 
demonstrated in the Beaver Hill Lake area. The multiple intrusions 
and subsequent migmatization and deformation, related to the 
emplacement of the large intrusive complex of leucotonalite to 
granodiorite, produced the tonalite gneisses. 

At Beaver Hill Lake inclusions of volcanic and/or volcanogenic 
rocks, metamorphosed to amphibolite facies occur within a foliated 
to gneissic mesocratic tonalite. The inclusions are surrounded by a 
corona of cream colored leucodiorite, and similar material forms fits 
and veins within the inclusion blocks. This complex of fo liated 
mesotonalite and inclusion blocks has been intruded by a light grey 
medium- to coarse-grained leucotonalitewhich forms large irregular 
bodies which have engulfed and form fits within the dark grey 
mesotonalite. This complex has been deformed about easterly axial 
planes and a white coarse-grained granodiorite to trondhjemite has 
been injected along the axial planar foliation. 

Enclaves or remnants of the metamorphosed supracrustal 
rocks (1f, 1 g). and their associated mafic to ultramafic rocks (1 c), 
within the tonalitic gneisses in the area of Bolton Lake and the Joint 
River 25 km east of Bolton Lake (Oxford House SW) indicate the 
regional extent of the associations observed at Beaver Hill Lake. 

The emplacement of the leucotonalite to granodiorite as a 
batholithic zone, extending from Bolton Lake east to Red Sucker 
Lake, marks the culm ination of the Phase I deformational and 
intrusive event. The character of the D, structures is uncertain. The 
end of Phase I is punctuated by the emplacement of medium-grained 
granodiorite to quartz diorite dykes. 
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PHASE II (Deformation and Intrusion) 
The second phase of deformation is marked by a reg ional 

variation in both the style and trends of the deformation. The style of 
deformation displayed by the tonalitic gneisses on the north side of 
the batholith differs from that in the tonalitic gneisses on the south 
side. The D2 structures in both areas are defined by the S , gneissosity 
and parallel metamorphic layering defined by lenses of amphibolite 
(Figure GS-8-3). 

The folds within the zone north of the batholith are asymmetric 
with maximum amplitudes of 2 to 3 km and northeast trending axial 
planes. The D2 folds have open to moderately tight closures. The 
S2 fabric is a schistosity and realignment of quartz into a platy fabric. 
Narrow zones of intense fracture cleavage are also developed along 
the NE trend. A weak and sporadic SE trending fracture cleavage is 
present. The D2 folds appear to refold moderately tight D , folds. 

In contrast the structures in the tonalitic gneiss south of the 
intrusive complex are isoclinal upright folds trending east. These 
tight fold structures are intersected by narrow shear zones trending 
0650 to 0750

• Deformation within these narrow zones is intense, with 
augen development, cataclastic foliation, and locally the develop­
ment of a gneissosity. Subsiduary or second order directions of 
schistosity development are 045 0 and 1100

• A persistent fracture 
cleavage and sporadic cataclastic foliation is developed in the area of 
Beaverhill Lake and persists as a narrow zone 2-3 km wide into the SE 
corner of the Oxford House Map Area (SE). 

The intrusion of the granite (7) stocks and sills postdates the 
main phase of D2 folding and related high grade shearing but 
predates the last period of cataclasis, mylonite zones and faulting. 
The emplacement of the granite bodies is centered along the same 
zone of intrusion as the older tonalite (3) and granodiorites (4). 

Widespread potassium metasomatism is correlated (associated) 
with the emplacement of the granite (7). The porphyroblastic 
granodiorite (6a), the hybrid granodioritic gneiss (6b) and 
hornblende monzodiorite (6c) are derived from tonalite (3), tonalite 
gneiss (2) and the leucodiorite to diorite (3b) respectively by a 
process of potassium metasomatism. 

The late Phase II deformation is marked by a network of fault 
zones which trend 340 0

, 0000
, 0150 and 025 0

• Mylonite zones are 
developed along previously established planar trends of 065 0 to 
0750

• Bright salmon-orange potassium feldspar and pa le green 
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PR IMARY and /or METAMORPHIC LAYERING (Sa , S') 

CATA CLASTIC , FOLIATION . SCHISTOSITY. LOCAL GNEISSOSI TY S2 

AND FRACTURE CLEAVAGE S3 

- - - - - - LANDSAT LINEAMENTS AND AERIAL PHOTOGRAPH LINEAMENTS 

KILOMETRES 5 

MILES 5 

o 5 10 15 20 KILOMETRES 

o 5 10 15 MILES 

FIGURE GS-8-3: Structural interpretation of foliation trends. combined with preliminary interpretation of lineaments from ERrS imagery. 



epidote are commonly deposited along microfractures with the 
above trends (Fig. GS-8-3). 

PHASE III (Molson Dyke Swarm) 
The basic dykes, mainly of diabase composition, are 

undeformed and show only minor alteration along cross-cutting 
fractures. These dykes occupy fractures w ith azimuths corresponding 
to the late fault and fracture zones between 3400 to 025 0

• 

OBSERVATIONS REGARDING AIRBORNE URP SURVEY 
The search for potential uranium mineralization was a major 

objective in the regio nal mapping of the project area. Readings were 
taken at waist leve l for all stations with a Scintrex BGS-1 
scinti llometer. An Exploranium GR-310 digital gamma-ray spectro­
meter was used to ground truth anomalous areas outlined on the 
Federal /Provincial airborne Uranium Reconnaissance Program. The 
cut-off for airborne URP anomalies was 2 ppm equ ivalent Uranium 
(Fig. GS-8-1). 

The overall sc intillometer survey and spectrometer survey 
indicated that the young granite (7) and aplite (8) and the older white 
porphyrit ic granod iorite (4) and white pegmatite (4f) have the 
highest background values for uran ium. 

Detailed exam in ation of bedrock exposures and boulders in the 
areas outl ined to be anomalous were not reproduceable for airborne 
URP anomalies be low 3 ppm equivalent uranium. 

MINERALIZATION 

SULPHIDE MINERALIZATION 
Traces of pyrite and minor traces of chalcopyrite are ubiqu itous 

in the metamorphosed layered mafic to ultra-mafic rocks (1c). 
A minor alterat ion zone was observed within the pi ll owed 

metabasalt rocks on Red Sucker Lake. The zone 0.5 m wide 
comprises dark green ch lorite, garnet, ac icu lar amphibo le and 
dissem in ated blebs and seams of pyrite. 

CASSITERITE 
Dissem inated cassiterite occurs in sucrosic albite dykes on the 

north side of Red Sucker Lake. White albite pegmatites bearing 
tourmaline are also abundant in th is area. 

The distribut ion of the cassiter ite is very spotty and has been 
previously prospected (Bannatyne, 1973). 
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TABLE GS-8-3 

Table of Geologic Events in the Bolton Lake-Red 
Sucker Lake Region 

Diabase to gabbro dykes 
of the Molson dyke swarm 

Late kinematic granites, 
pegmat ites and aplites 

Int rus ion of basic dykes 

Intrusion of grey med. grd. 
granodiorite dykes 

Intrusi on of leucotonalite 
to granod iorite and locally 
leucod iorites, synkinematic 
to late 0, 

Intrusion of gabbroic to 
ultramafic rocks 

Depos it ion of volcanogen ic 
sedimentary rocks 

Extrusion of basaltic rocks 

PHASE III 

PHASE II 

O2 - Open to moderate fo ld 
c losure, asymmetric 
Isoclinal upright fo lds 
Resultant narrow shear 
zones in areas of tight 
folding 

M2 Amphibolite facies 

Potassium metasomatism 
Contact metamorphism 

S2 Gneissosity in narrow 
shear zones 
Cataclastic foliation 
Platy quartz fabric and 
biotite real ignment 

PHASE I 

0, - Structure and style 
unknown 

M, Greenschist facies in 
supracrustal rocks 
Amphibolite faci es in 
tona litic gneiss zones 
Contact metamorphism 

S, Gneissosity and meta­
morphic layering 
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GS-9 ULTRAMAFIC OCCURRENCES AND 
STRATIGRAPHIC RELATIONSHIPS IN THE 

ISLAND LAKE AND BIGSTONE LAKE AREAS 

(53E/1~ 11, 12, 15, 16) 

by P. Theyer 

INTRODUCTION 

In order to c larify the stratigraph ic relationship between the 
ocurrence of ultramafic lavas and the unconformity between the 
Hayes River Group and the Island Lake "series" (Theyer, 1978) a two 
week field program was carried out in the Island Lake and Bigstone 
Lake area. 

Traverses were made in the vicinity of Wapus Bay (53E/ 10, 
southern Island Lake). the area south of Picket Lake (53E/ 11) and 
Bigstone Lake (53E/12) to identify and study ultramafic occurrences 
reported by earlier workers: Ames (1975), Ermanovics et al (1975), 
Park and Ermanovics (1978). 

Most of the results of this program have been incorporated in 
Economic Report 79/2 (in prep.). 

ISLAND LAKE AREA 

HENDERSON ISLAND (Fig. GS-9-1) 
Exploration drilling by Phelps Dodge Ltd. in 1960 revealed the 

existence of an ultramafic lens underlying the second is land east of 
Henderson Island (Fig. GS-9-1). This lens is indicated by a 
prominent magnetic anomaly (Federal-provincial aeromagnet ic map 
series #4041, Island Lake). 

A second aeromagnetic high is inferred to be also caused by an 
ultramafic body that is thought to underly an east str iking trench, 
approximately 150m in width, situated in the northern half of 
Henderson Island (Fig. GS-9-1). The southern wall of this trench is 
composed of mafic tuffs which locally have a gabbroic appearance 
due to feldspar metasomatism which has obliterated the tuffaceous 
layering. The northern wall of the trench is an oligomict ic quartz 
pebble conglomerate which has undergone intensive tectonic stress 
to form a quartzite sericite schist, with a pecu liar knotty surface. This 
oligomictic quartz pebble conglomerate underlying a part of 
northern Henderson Island (Fig. GS-9-1) is petrographically sim ilar 
to other oligomictic conglomerate of the Island Lake "series". 

The observation of clastic sediments occurring in the northern 
part of Henderson Island, adjacent to mafic tuffs of the Hayes River 
group, and to an inferred ultramafic occurrence, is of great strati­
graphic importance since ultramafic lenses of volcanic origin tend 
to occur at the interface of the Hayes River and the predominantly 
clastic sedimentary Island Lake "series". (Theyer, 1978). 

WAPUS BAY - PICKET LAKE 
Ultramafic occu rrences reportedly intruded by gabbroic bodies 

(Ames , 1975) were not identified in the Wapus Bay area. 
The search for an ultramafic occurrence, in the area south of 

Picket Lake, reported by Herd (pers. comm.) had similar negative 
resu Its. 
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BIGSTONE LAKE AREA 

The Bigstone Lake area is underlain by a succession of mainly 
mafic volcanic rocks and narrow intravolcan ic sedimentary layers 
intruded and partially ass imilated by granitic intrusions along the 
edges of this belt. 

Geologic studies of this area revealed the possible lack of strati­
graph ic continu ity between this belt and the Island Lake greenstone 
belt. Further stud ies will have to be carried out to ascertain whether 
the stratigraphic corre lat ion between these two belts is valid. The 
ultramafic occurrences reported by Park and Ermanovics (1978) 
were found to be hornblendite pods in mafic volcanic tuffs with the 
exception of one occurrence of serpentinized peridotite that out­
crops in the northeastern part of the lake. 
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GS-10 RECONNAISSANCE OF THE FUN FLON -
SHERRIDON AREA 

By G. H. Gale 

Studies in the Fl in Flon - Sherridon area included compi lation 
of in formation on mineral occurrences on map sheets 63N and parts 
of 63K, reconnaissance of mineral occurrences in the Weldon Bay 
and Sherridon areas and a detailed invest igation of stratigraphy and 
mineral occurrences in a part of Kississ ing Lake. 

Compi lations of information on mineral occurrences and past 
exploration history for the NTS map sheet 63N, 63K/ 11 and the 
portion of the Flin Flon greenstone belt underlying the Palaeozoic 
cover in map sheets 63K / 1 to 8 have been completed. The 
information will be re leased as open file reports and synthesized in 
Economic Geology Report 7911 (in prep.). 

Reconnaissance of sphalerite-bearing massive su lphide de­
posits in Weldon Bay and Kiss issing Lake areas showed that the 
Weldon Bay mineralization is not fau lt local ized (Kallio koski, 1953) 
but an example of exhalative sulphide minerali zation in a geolog ical 
setting simi lar to that of the massive sphaler ite mineral izat ion at the 
Ideal occurrence (see Tuckwell , this volume GS-11). The rock 
sequence from south to north at the Weldon Bay showing is grey­
wacke, layered amph ibo li te, greywacke intercalated with quartzite, 
quartzite (chert?), sphalerite-bear ing su lphide exhalite layer, 
layered to massive amphibo li te and thence meta-arkose (?Missi 
Group equ ivalent?). Detailed mineral deposit and structural studies 
are required in this area to establish the extent and stratigraphic 
position of th is type of mineralization wh ich appears to represent an 
important newly recognized deposit type of which at least four 
occurrences are now known, i.e. the Ideal, Maltman Lake, Weldon 
Bay and Yakusavich Island (Fig. GS-1D-1) . 

The geolog ical sett ing of the Sherridon Cu-Zn massive sulphide 
deposits, a metased imentary gneissic terrain, is somewhat unique 
for a massive sulph ide deposit in Canada (D.F. Sangster, pers. 
comm. ). It was inferred (Wilson, 1979) that the Geco massive 
sulphide deposit may have a geolog ical setting sim ilar to that of the 
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Sherridon depos it. Examination of the geo log ical setting of the Geco 
Mine, during a field tr ip, revealed that its geolog ical setting is simi lar 
to that of the Anderson and Stall Lake Mines in the Snow Lake Area 
(i.e. a mixed volcani c and sedimentary environment) rather than the 
sedimentary environment present at Sherridon. Consequently, 
although their metamorphic grades are simi lar, the Geco deposit 
cannot be used as an example of Sherridon-type mass ive su lph ide 
deposits or vice versa. 

Pre lim inary resu lts of the deta iled investigat ion into the strat i­
graphy and mineral deposits of the Kississing Lake area are 
contained in the report by Tuckwell (th is volume). 
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GS-11 STRATIGRAPHY AND MINERAL DEPOSITS 
OF THE SHERRIDON AREA 

by Kevin Tuckwell * 

INTRODUCTION 

Fieldwork in the east Kississ ing Lake - Sherridon area of 
northern Ma nitoba was designed to determ ine the strat igraph ic 
settin g and structural pos it ion of strat iform sulphide mineralization 
in the area. The project was fairly spec ifi c and did not entail extensive 
remapping of th e Sherridon map sheet (Bateman and Harrison, 
1946), except along specific traverses wh ich were chosen 
beforehand to provide the maximum amou nt of information for 
const ruction of strat igraphi c/tecton ic profi les away from the 
"Sherridon Group". This study will then form the basis for more 
deta il ed geo logical and mineral deposit investigat ions in this high­
grade sed imentary gneiss terrain. 

Good lakeshore exposure on Kississ ing Lake provided sections 
that cou ld be mapped in detail. These sect ions were then augmented 
by traverses, where necessary, to obtain more complete structural / 
stratigraphic informat ion. The use of a Bel l, Jet Ranger Heli copter 
kindly provided by Selco, enabled the checking and compar ison of 
poorly accessible regions around Sing Sing Lake, Thunderhi ll and 
Piat Lakes and Duval Lake. 

Many of the resu lts presented here are interpretations based on 
a li mited synthes is of fi eld information, and by necess ity are also 
generalizat ions of a comp lex strat igraphy much modified by later 
thrust fault and possible nappe style tectonics. 

Three major rock sequences, not necessarily in stratigraph ic 
order, are represented in the area: 

(a) The Sherridon Group (per se) as described or igina lly by 
Bateman and Harrison (1946) and re interpreted by Froese and Goetz 
(1976) . 

(b) Quartz-p lag ioclase-biotite-garnet gne iss; probably equi­
valent to the Nokom is Group gne isses and characterized by strong ly 
fol iated non-layered or poorly-layered migmatized gneisses w ith 
wh ite pegmat ite or gran iti c segregations and veins. 

(c) An intermediate or trans it ional sequence, here termed the 
Co ld Lake Gneiss for convenience, consistin g of hornblende­
bear ing gneisses often with magnetite, and characterized by some 
layered ep idote-rich calc-s ilicate hor izons, and pink migmatitic 
ve ins. With in this sequence are garnet + biotite gneisses wh ich 
superficially resemb le the Nokomis Group gne isses except that they 
may contain hornblende and/or magnetite and d isseminated 
su lphides. 

A simplif ied strat igraphy is shown in Figure GS-11 -1, and 
although some of the compl icat ions introduced by tecton ics are 
shown, many wi ll not become apparent unti l synthesis of the f ield 
work is comp leted. 

SHERR IDON GROUP 
The Sherridon Group, wh ich is deve loped in a boomerang­

shaped structural bas in north and east of the vil lage of Sherridon, 
appears to have no identical li tholog ical counterpart elsewhere in the 
Sherridon map sheet. Tectonically, it is separated from the 
structurally underlying Cold Lake Gneiss by a zone of intense 
deformation which has the geometry and style of a nappe. The 

'University of New South Wales . 
Broken Hill Divisio n, 
P.O. Box 334, Broken Hill. 
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42 

"basal" amphibol ite of the Sherridon Group, mapped as a gabbro by 
Froese and Goetz (1976), is a massive amphibolite which retains a 
vague mineralogical layering rem iniscent of a differentiated mafic 
intrus ive. Structurally overly in g the massive sulphide hor izon at 
Sherridon is another amph ibo li te. This massive and garnet free 
amphi bo li te contains an anastomosing network (latt ice work) of 
garnet and hornblende "veins" , 1 to 5 cm t hick, and spaced at 5 
to 30 cm intervals . These have the appearance of metamorphosed 
alterat ion fractures which have been dep leted in alkal ies and 
enriched re latively in iron and magnesium. Two inconclus ive 
young ing directions from metasediments just south of the 
minerali zed horizon suggest that the Sherr idon Group, south of the 
vi llage of Sherridon may be overturned. This would place the "altered 
amph ibol ite" described above, in a primary position beneath the 
massive su lph ide mineralization . 

NOKOM IS GROUP 
The type area for the Nokomis Group (on Nokomis Lake) was 

visited with G. Gale and W.o . McRitchie, in order to standard ize 
nomenclature and allow definitive correlations to be established. 
The Nokomis Group as described by Robertson (1953) consists of 
vague ly layered quartz-plagioclase-biotite-garn et ± graph ite 
gne isses, in part migmatiti c, with wh ite pegmatiti c anatectic veins. 
Diagnost ically the Nokomis Group contains no amphibolite horizons 
nor does it contain hornblende. As a conseq uence there are no 
Nokom is Group metasediments in con tact with th e Sherri don Group 
to the immediate west, south or east of Sherridon village. However, 
good Nokomis Group metasediments occur just to the west of the 
Ideal deposit and in what are interpreted as imbricate thrust slices, to 
the north of Big Is land. 

COLD LAKE GNEISS (Intermediate or Trans iti onal Facies) 
This unit cons ists of a package of rocks which occu r structurally 

between the Sherridon Group and the garnet-biot ite, migmatitic 
gne isses of the Nokomis Group. However, as its nam e suggests, the 
package conta ins rocks which possess characteristi cs simil ar to 
both the Nokom is and Sherridon Groups. 

Typ ically this un it is hornblende-bearing and conta ins rocks 
varying in composit ion from amph ibolites and garnet iferous 
amphibo li tes, through quartzitic hornblende gneisses with min or 
calc-si I icates, skarn - I ike hornblende-d iopside-calcite-q uartz 
gne isses, well -l ayered, stri ped hornblende-plagioclase-biotite ± 
garnet gneisses to "Nokom is- like" quartz-plag ioc lase-biot ite-garnet 
± hornblende gneisses. 

Immediately adjacent to the Sherridon Group, south and westof 
Sherridon vill age, is a sequence of we ll-layered, banded gneisses. 
The alternating light and dark layers vary in thickness from 5 to 25 
cm and are composed of quartz + plagioclase + garnet ± biot ite and 
hornblende ± biotite. Th is unit has some possible correlat ives on ly 
on the western shore of Maltman Lake. In all sect ions mapped, th is 
un it is invar iably separated from the rest of the Cold Lake Gneiss, by 
a "granito id" orthogneiss of tona litic to gran itic compos it ion. 



Elsewhere the Cold Lake Gneiss consists of distinctive 
pink/green coloured quartzitic, hornblende-bearing gneisses; the 
colouration being due to rose quartz and hornblende respectively. 
These rocks may be hornblende rich, grading into garnet free 
amphibolites. They can also be fels ic with less than 10% 
hornblende, in which case the pink colouration disappears and the 
magnetite content increases. Magnetite occurs as porphyroblasts 1 
mm to 6 cm in diameter, which are typically surrounded by white 
plagioclase haloes or pressure shadows. Epidote rich, finely-layered 
ca lc-silicate layers and lenses, a common component of this 
sequence are more typically associated with the felsic horizons. 
There are no sulphides present in this sequence. 

A complexly interlayered sequence of quartz-plagioclase­
biotite ± garnet ± hornblende ± sulphide gneisses, garnet 
amphibolite + sulphide and hornblende-diopside-quartz-calcite ± 
sulphide gneisses occurs within the Cold Lake Gneiss adjacent to 
the quartzit ic hornblende-bearing gneisses, and probably strati­
graphically beneath them. These rusty weathering gneisses (due to 
the oxidation of pyrite and pyrrhot ite) seem to be composit ionally 
transitional between the Nokomis Group and the Sherridon Group. 

STRATIGRAPHY 
The preliminary stratigraphy is shown in Figure GS-11-1, and 

the approximate distribution of these units in the Sherridon area, in 
Figure GS-11-2. It should be pointed out, however, that the strati­
graphy of the Co ld Lake Gneiss is probably more complicated than is 
shown, and may well be substantially revised after compilation is 
completed. 

Several points are immediately evident however: 
(a) The "base" of the Sherridon Group does not appear to have 

any regional stratigraphic significance; 
(b) The Cold Lake Gneiss/Nokomis Group boundary has 

sufficient stratigraphic and genetic significance to warrant further 
investigation and mapping throughout the area; 

(c) Stratabound sulphide mineralization is confined to specific 
horizons within the Cold Lake Gneiss; and within parts of the 
Sherridon Group. Massive sulphide horizons within the Cold Lake 
Gneiss seem to be confined to rusty weathering gneisses, which may 
contain garnet or which may be calcareous, but typically occur in 
close juxtaposition with a characteristic garnetiferous amphibolite. 

(d) The Sherridon Group may be equivalent stratigraphically to 
this part of the Cold Lake Gneiss but lithologically there is little 
similarity between the two sequences, other than in broad 
comparison and sulphide type. However, because the Sherridon 
Group is not in conformable stratigraphic contact with the Cold Lake 
Gneiss, at least in the area studied, it is preferred to not attempt the 
correlation. 

STRUCTURE 
Three major periods of folding were recognized in the area: 

F, - characterized by tight ly appressed, over-flattened highly 
attenuated, polyclinal isocl inal folds with a well developed axial 
surface foliation defined by biotite and/or hornblende. 
F 2 - tight similar folds, coaxial to F, folds but wh ich fold the F, axial 
surface foliation. These have a consistent EIW primary horizontal 
orientation, with all folds bearing a consistent vergence indicating 
thrusting from the north. 
F3 - Folds of this generation are rather rest ricted in distribut ion and 
account for such structures as the Sherridon synform, which are 
open NNW/SSE plunging structures which fold the earlier F, and F2 
folds. 

It is speculated that the intrusion of granito id sheets 
accompanied thrusting associated with F, folding and that the 
primary metamorphic event also took place at this time. Continued 
movement generated the F2 structures but under a much reduced 
thermal event and developed the imbricate stack ing of thrust/nappe 
sheets that is present in the northern part of Kississing Lake. 
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SULPHIDE MINERALIZATION 
Most sulphide mineralization is either associated with the 

Sherridon Group, or with the rusty weathering garnet gneisses 
and/or with the hornblende-diops ide-quartz-calcite gneisses on 
either side of a distinctive garnetiferous amphiboli te within the Cold 
Lake Gneiss. 

It is interpreted that these sediments were original ly a shallow­
water marine succession with some associated carbonates. The 
hornblende content is thought to have been derived from basic 
volcanism on the margins of the basin; either in the Flin Flon-Snow 
Lake Belt and/or the Lynn Lake Belt. 

Thicker accumulations of sulph ide should occur in areasof less 
structural attenu ation (such as fold hinges), and in areas of less rap id 
sediment accumulation, that is, where the primary sedimentary 
grain-size was finer and where the rocks are probably now 
characterized by more aluminous assemblages. 

The Sherridon Group rock assemblage is unique in the area 
investigated. It does not appear to have any d irect stratigraph ic equi­
valent, and its present position, straddling both the Cold Lake Gneiss 
and Nokomis Group suggests that it has been structurally emplaced. 
Thrusting directions from metasediments beneath the Sherridon 
Group, have been interpreted to imply that it has been emplaced 
from the north. 
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FIGURE GS-11-1: Preliminary Stratigraphy in the Sherridon-Kississing Lake Area. 
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GS-12 WHITE LAKE-MIKANAGAN LAKE PROJECT 

(Parts of 63K/12 and 13) 

by Alan H. Bailes and Eric C. Syme 

INTRODUCTION 

A need for detailed mapping and interpretation of the Aphebian 
Flin Flon volcanic belt has arisen with the development of modern 
models fo r the genesis of volcanogenic massive sulphide deposits. 
This project was undertaken to provide a sound geological base for 
future mineral exploration in the White Lake-Mikanagan Lake area. 
Three volcanogen ic massive sulphide deposits, the White Lake, 
Cuprus and Centennial Mines, are located in the project area. 

During 1979, mapping at a scale of 1 :15840 was completed for 
approximately half of the project area (Fig . GS-12-1), Preliminary 
Map 1979W-1 }. This report includes an outline of the structural 
setiing, a brief description of the rock units (unit numbers 
correspond to Preliminary Map 1979W-1), and a summary of the 
volcanic stratigraphy (Fig. GS-12-2). 

STRUCTURAL SETTING 
There are two major structural blocks in the map area: (1) an 

east-facing sequence between Manistikwan Lake and Schist Lake; 
and (2) a west-facing sequence between Pineroot River and Schist 
Lake. These blocks are separated by a major fault, referred to here as 
the Schist Lake fault, which follows the west shore of Schist Lake. A 
north-plunging , tight sync line west of Schist Lake is the only other 
major structure in the area. 

The Schist Lake fault trends at approximately 0200 and has a 
steep dip. It truncates large parts of units 7 and 8, and juxtaposes 
these against rocks of unit 16. Mudstones of unit 16 are tightly folded, 
foliated, and veined by quartz and carbonate in a zone adjacent tothe 
fault, but where observed the fault plane is only a few millimetres 
wide. 

The syncline west of Schist Lake has an axial plane which 
strikes at 025 0 and an axis which plunges between 100 and 40 0 at 
0150

. A regional schistosity is parallel to the axial surface. The west 
limb of the sync line comprises at least 4100 m of east-facing strata , 
whereas the east limb consists of only 300 m of west-facing strata . 
The short east limb of the syncline is truncated by the Schist Lake 
fault. Th is fold was recumbant during intrusion of a series of 
differentiated gabbro si lls because in the west limb of the fold these 
intrusions top opposite to bedding in the host volcanic rocks. 

The close assoc iation of a major, short-limbed fold with the 
Schist Lake fault suggests that this fault may have been a thrust 
plane. 

DESCRIPTION OF UNITS 
Supracrustal rocks in the map area belong to the Amisk Group 

of the Flin Flon volcanic belt. They are intruded by large gabbro sills 
and small bodies of tonalite and melatonalite. 

Metamorphic grade is approximately middle greenschist facies. 
Primary structures and textures are generally well preserved, except 
west of White Lake, west of Sleep Lake, and immediately west and 
north of Schist Lake, where a strong regional foliation is present. 

The stratigraphic section west of Schist Lake (Fig. GS-12-2) 
comprises units 1 to 9; the section east of Schist Lake (Fig. GS-12-2) 
includes units 10 to 16. 

WEST OF SCHIST LAKE 

INTERMEDIATE FLOWS AND RELATED INTRUSIONS (Unit 1) 
More than 3200 m of east-faci ng intermediate flows and related 

intrusive rocks are exposed between Manistikwan Lake and White 
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Lake. Zones of pillow-fragment brecci a, up to 300 m thick, occur 
locally in the upper one-third of the unit. The pillow-fragment 
breccias are lateral facies equivalents of thick, highly vesicular, 
commoly pyroxene-phyric , pillowed flows. Massive flows and flows 
with massive divisions occur in the upper part of the section , 
predominantly in the immediate Bear Lake-Sleep Lake area. Highly 
altered (epidotized) pillowed flows occur in the White Lake-Sleep 
Lake area. 

Flows 
Flow thickness ranges from less than 1 m to over 80 m 

depending on flow type and organization; most f lows are between 5 
and 10 m thick. Pillowed flows are generally the thickest. Chilled 
basal and top parts of massive flows are locally preserved. 

The flows are organized in a manner comparable to that 
described by Dimroth et al . (1978) . Individual flows comon ly consist 
of several divisions distinguished by their structure. They are, from 
base to top : massive lava, pillowed lava, isolated-amoeboid-pi llow 
breccia , and stratifield hyalotuff. One or more of these divisions may 
be absent from any flow. Figure GS-12-3 shows flow organization in 
three well exposed localities in the Bear Lake area. 

Total vesicularity increases upwards in flows, and is greatest in 
the amoeboid pillows in flow-top breccias. Vesicularity also varies 
between flows, from 0 to 60%. Vesicles are common ly filled with 
quartz and locally contain minor carbonate, epidote, or chlorite. 

Gas cavities up to 25 cm long by 4 cm wide, some with cupola 
shapes, occur at the top of massive divisions of flows and at the tops 
of pillows. These cavities parallel the flow or pillow top and are filled 
with vuggy quartz or quartz and feldspar. 

Pyroxene phenocrysts occur in some flows; they are 1 mm to 1 
cm in diameter and comprise 1 to 20% of the rock. They are locally 
concentrated at the base of massive divisions and in the lower halves 
of pillows. Aphyric and pyroxene-phyric flows are intercalated and 
differ only by the absence or presence of pyroxene phenocrysts. It is 
probable that aphyric and pyroxene-phyric flows are cogenetic. 

Pillows vary in size and shape in a manner similar to that 
described by Dimroth et a/. (1978). Selvages are less than 5 mm thick, 
and weather rusty brown . Spherulites , less than 1 mm to 1 cm in 
diameter, locally occur within the marg ins of pi l lows, adjacent to the 
selvage. Best preserved spherulites are composed of fibro-radial 
feldspar. Amygdales up to 1 cm in diameter occur at some pillow 
margins and in pillow cores. Pipe vesicles, 2 to 5 cm long, occur 
around the margin or at the upper margin of some pillows. Zoned 
pillows, megapillows with re-€ntrants of pillow crust, and budded 
pillows indicate movement of lava through these structures, and 
suggest they may have been tubes (Dimroth et a/., 1978). Pillow size 
decreases upwards in some individual pillowed flows. Flows with 
southerly components of flow direction, and others with northerly 
components, are indicated by pillow imbrication and the lateral 
transition from pillowed flow to pillow- breccia. 

Flow-top breccias occur on many massive and pillowed flows. 
The breccias consist of amoeboid pillows, small pillow fragments, 
and hyaloclastite. The amoeboid pillows are highly irregu lar in 
shape, have comp lete selvages, and are characterized by high 
vesicularity. They range from 10 cm to 4 m long, and are elongate 
parallel to flow contacts. 

Thermal contraction cracks occur within pillows and at the 
margin of some massive flows. The quartz-filled cracks are paper 
thin, parallel and spaced 1 to 5 mm apart. In pillows the cracks are 
parallel to the rim and occur in the outer margin or outer part of the 
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pi ll ow core . Thermal contract ion cracks are developed on ly in 
weak ly ves icular or non-ves icular port ions of massive f lows or 
p illows. 

Feeder dykes are common throughout unit 1. They are typically 
50 cm to 3 m w ide , but are locally several metres wide . They range 
from straight-walled dykes to irregular bodies which wind through 
pi Ilowed flows or pil low-breccias without cross-cutt ing the p illows or 
fragments. Margins of the dykes are commonly layered; the layers 
are 5 to 15 cm th ick and are interpreted as chil led phases deposited 
by successive pulses of magma. Some dykes are amygda loida l, and 
some of the marg inal layers are weakly amygdalo idal. Lava tubes are 
rare; one tube in the Bear Lake area, 2 by 10m in sect ion is 
concentr ical ly zoned and contains a core of collapse-breccia. 

Pillow-fragment brecc ias 
Stratif ied pil low-fragment breccias are demonstrab ly the lateral 

fac ies eq u ivalents of some strong Iy vesicu lated pi Ilowed f lows. Th i n 
(2 to 3 m) intercalations of p illowed lava occur in the thick pil low­
breccia unit north of Bear Lake. 

The brecc ias consist of angular pillow fragments in a brown­
weathering matrix of small fragments and granu les derived pr imarily 
from pil low selvages . Shapes of the larger fragments are consistent 
with in situ brecciation of pil lows along concentric and radial 
contract ion cracks ; fragments of pillow margins complete with 
selvages and rad ial p ipe vesicles are diagnostic. Complete pil lows 
occur in some beds, and not necessari ly at the base of beds. The 
fragments are commonly ep idotized, and conta in more than 30% 
quartz amygdales. 

The breccias are organized into beds rang ing from 1 m to over 
21 m thick. Bed contacts are def ined by abrupt changes in fragment 
size and the proportion of fragments to matrix. Most beds are graded, 
but grading is obv ious on ly in the top portion. Basa l portions of beds 
are coarsest, w ith fragments up to 30 cm long. Upper parts of beds 
cons ist of smal l (less than 10 cm) fragments and granu les, with 
abundant f ine-grained matrix. 

SUBAQUEOUS INTERMEDIATE PYROCLASTICS (Un it 2) 
Subaqueous intermediate pyroclastic rocks comprise a 

wedge-shaped deposit with a maximum thickness of 400 m east of 
Wh ite Lake. The unit is character ized by variab ility in composition, 
bed form, fragment size, and proport ion of pumice. The three major 
rock types are lapi ll i tuff, tuff, and pumice-bearing tuff. 

Lap illi tuff is buff to l ight-brown weathering and light to medium 
green-gray on fresh surface. Strat if ication, although present, is 
typ ica ll y poor defined. Beds vary in fragment size and proport ion of 
matrix; some beds are graded. Typica l fragments are intermediate in 
composit ion, light grey, and aphyric. Pum ice fragments or rhyo li te 
f ragments or both are present in some beds. The un it occupies the 
same stratigraphic interval as the rhyo li te f lows (unit 3), and may be 
in part der ived from the rhyolite . 

Tuff is character ist ically rusty-brown weathering and dark 
green on fresh surface, and locally conta ins ova l to irregu lar-shaped 
ep idos ite rep lacement bodies. The tuff is very fine-grained, with 
crude stratif icat ion rang ing from a few cent imetres to 3 m th ick. Beds 
are defined by variat ions in the abundance of 0.25 to 0.5 mm quartz 
gra ins. 

Pumice-bearing tuff and laminated tuff with large exotic pum ice 
blocks, up to 2 m long, occur northeast of White Lake. The pumice 
fragments are epidot ized and silicified; primary vesicular ity is only 
loca lly preserved. 

RHYOLITE (Unit 3) 
Rhyolite forms a wedge-shaped un it, a max imum of 300 m thick, 

which term inates south of Bear Lake. It overlies port ions of both 
units 1 and 2. It cons ists of aphan it ic, aphyric, white-weathering, 
massive rhyol ite, li ght brown-weathering rhyol ite hyaloc lastite, and 
rhyo li te breccia with hya loclasti te matrix. These li thologies are 
interpreted to be part of subaqueous rhyo lite f lows by analogy to 
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structures described by Dimroth and Rocheleau (1979). 
Rhyolite occurs as pods , lobes, and tongues of massive lava 

enve loped by brecc ia and hyaloclastite. Contacts between massive 
rhyolite and hyaloclastite are commonly sharp, but are local ly d iffuse 
over approx imately 5 cm. Massive lava with in situ brecc iation grades 
into rhyolite brecc ias composed of subangular rhyolite fragments 
and granules set in a hyaloclastite matrix . The hyaloc lastite is 
composed of small (less than 1 to 5 mm) rhyolite granules and a very 
fine-grained , fels ic, green matrix . Both the breccia and hyaloclastite 
are locally stratified where these litholog ies are not directly 
associated with mass ive rhyolite lobes or tongues. 

MUDSTONES (Unit 4) 
In the White Lake area 25 m of sulphide-bearing fine-grained 

sediments occur at the contact between intermediate pyroclastics 
(unit 2) and overlying intermediate to mafic f lows (unit 5). The unit 
was not observed in the Bear Lake area but its strat igraph ic pos ition 
is equ ivalent to the contact between rhyolite (unit 3) and 
intermediate to mafic f lows (unit 5). 

Rock types which outcrop include h ighly gossaned graphitic 
mudstone, graphite, minor chert , and sulph ide zones. Two mass ive 
sulphide deposits (White Lake mine, Cuprus mine) occur within this 
format ion. Footwall chlorit ic alteration zones are associated with 
both massive sulphide deposits. 

INTERMEDIATE TO MAFIC FLOWS (Unit 5) 
A unit of intermediate to mafic flows, 150 to 210m thick, 

overlies intermediate pyroclastics (unit 2) and graphitic sediments 
(unit 4) west of Schist Lake, and rhyolite flows (unit 3) east of Bear 
Lake. 

Both massive and pil lowed flows, wh ich vary in compos ition 
from intermediate (I ight brown-weathering) to mafic (dark grey­
weathering) occur in unit 5. Mafic varieties include massive 
microgabbroic-textured flows which are difficu lt to dist inguish from 
shallow intrusions where f low contacts are not exposed. At Bear 
Lake, where individual mass ive mafic flows are locally def ined by 
felsic crystal tuff layers (unit 6), the flows are up to 20 m th ick and 
have chilled margins and weakly vesicu lar tops . Intermediate 
variet ies locally contain pillows with poorly defined selvages; mafic 
pillowed f lows have wel l defined bun-shaped p il lows. The entire 
suite is characterized by the near absence of amygdales or vesicles. 

FELS IC CRYSTA L TUFF (Unit 6) 
Fels ic crystal tuff layers occur throughout the intermed iate to 

mafic f low unit (unit 5); they are th ickest and most abundant in the 
Bear Lake area. The layers vary from 30 cm to 7 m th ick; most are 1 to 
2 m thick . Each layer is a single depositional unit. A ll the felsic tuffs 
are at least weakly gossaned and are locall y overlain by sulph ide­
bearing cherty or graphitic mater ial. A 7 m thick tuff, overlain by 15 m 
of gossaned cherty material, occurs at the top of the unit 5 f low 
sequence east of Bear Lake. 

The tuff beds are graded, with a crystal-r ich base characterized 
by quartz crystals up to 3 mm in size. The tuff also conta ins fe ldspar 
crystals, and locally contains aphanitic felsic fragments up to 5cm in 
size. Chert layers occur in the upper parts of beds and the topmost 
portions are locally parallel laminated . Bed organization suggests 
deposition from subaqueus density currents, probably pyroclastic 
f lows. 

SUBAQUEOUS I NTERMEDIATE PYROCLASTIC FLOWS (Unit 7) 
Up to 825 m of subaqueous intermediate pyroclastic flows 

overlie unit 5. They characterist ically weather light buff and are light 
grey on fresh surface. These rocks were previously mapped as 
sediments (Buckham, 1944), but the following features indicate 
deposition from subaqueous pyroclastic flows: 
(1) The beds have a 'Bouma' internal zonation of structures ; th is 

indicates subaqueous deposition from turbid density f lows. 
(2) Pumice fragments and pum ice-fragment layers are common 
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(see below); the presence of pumice demonstrates that these 
rocks are either pyroclastic or slumped pyroclastic deposits 
(Fiske, 1969}. 

(3) The beds are all similar in composition , the clast population is 
homogeneous, and non-volcanic clasts are absent. This 
indicates a homogeneous, volcanic source terrain. 

(4) There is no systematic sequence of bed types, for example, the 
upward-fining cycles of deep-sea fan systems (Walker, 1976). 
This favours a pyroclastic rather than sedimentary origin 
(Dimroth and Rocheleau , 1979). 

Similar depos its, interpreted to be subaqueous pyroclastics, have 
been described by Niem (1977). Although the deposition of unit 7 
was subaqueous the tuff could have been erupted in either a 
subaqueous or subaerial environment. 

Bed thickness ranges from 5 cm to 17.6 m, and averages 
approximately 1 m. Contacts between beds are defined by grain size 
contras t. Beds are graded, with feldspar crystals up to 2 mm at the 
base and a silt- or mud-sized fraction at the top. Scours up to 45 cm 
deep occur at the base of some beds. White-weathering, very fine­
grained tuff occurs at the top of many beds. 

Beds display a 'Bouma' zonation of internal structures (Fig. 
GS-12-4), namely graded division (A), parallel laminated division 
(B), ripple lam inted division (C), and white weathering tuff (DE?). 
Beds rarely contain all the divisions; AB(E} beds predominate. In 
contrast to sedimentary turbidites, beds of unit 7 are character ized 
by exceptional ly thick A divisions and only minor development of 
upper divisions. 

Fragments greater than 5 mm and fragment-bearing strata 
typically occur within the upper part or at the top of the A division, 
never at the base (Fig. GS-12-4). The fragments are interpreted to be 
pumice because (1) their position in the upper part of the A division 
indicates a low primary density, and (2) their primary vesicularity is 
locally preserved. 

MUDSTONE AND INTERMEDIATE VOLCANICS (Units 8, 9) 
Approximately 150 m of mudstone, chert, intermediate and 

felsic flows, and tuff over lie unit 7. They are poorly exposed and 
occur in the nose of the fold west of Schist Lake. Fine-grained 
sed iments in this sequence are local ly pyrite-bearing and strongly 
gossaned . 

EAST OF SCHIST LAKE 

MAFIC FLOWS AND ASSOCIATED INTRUSIONS (Unit 10) 
Up to 180 m of mafic flows and associated intrusions occur 

above the faulted base of the west-facing stratigraphic section east 
of Sch ist Lake. The massive and pillowed flows occur as screens in a 
predominantly mafic intrusive complex. Flows weather dark green 
and are grey-green to black on fresh surface. Intrusive phases 
include microgabbroic and diabase dykes, plagioclase-phyric and 
pyroxene-phyric mafic to intermediate dykes, quartz diorite and 
aplite, as well as intrusive phases related to the overlying 
intermediate flows (unit 12). 

FELSIC VOLCANICS (Unit 11) 
Felsic volcanic rocks, mainly dacite, are rare in the section east 

of Sch ist Lake. Massive varieties occur locally at the base and at the 
top of the rusty-brown intermediate volcanics (unit 12). Layers of 
felsic tuff occur sporadically within both the intermediate flows (unit 
12) and overlying pyroclastics (unit 13). West of the Flin Flon airport, 
just south of the map-area, a felsic, phreatic explosion breccia is 
associated with massive rhyolite flows. 

INTERMEDIATE FLOWS AND RELATED INTRUSIONS (Unit 12) 
Immediately south of the new Highway 10 between Athapapus­

kow and Schist Lakes intermediate flows comprise a 1520 m thick 
sequence which thins northward to 820 m west of the Pineroot River. 
The unit has no identif ied internal stratigraphy and comprises 
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massive and pillowed flows riddled with related intrusions. Up to 60 
m of fine-grained, thin-bedded , intermediate volcanogenic sediments 
occur within the upper 150 m of the un it. 

The flows weather rusty-brown and are plagioclase-rich. They 
range from 3.5 m to greater than 40 m thick, and are commonly 
between 5 and 10 m thick. Massive flows predominate; pillowed flows 
are abundant west and south of Scottie Lake and at the base of the 
unit on new Highway 10. 

A typical flow is depicted in Figure GS-12-5. It is characterized 
by a thick massive division with a chilled base, a randomly oriented 
plagioclase microlite texture in the centre of the flow, and a thin flow­
top facies composed of iso lated -p i llow breccia, or hyaloclastite, or 
both. Other flow types are rare , in contrast to the highly var iable 
organization of flows in unit 1. 

Pillowed flows are generally not significantly ves icu lar. Pillows 
have rusty-brown selvages approximately 5 mm thick . Feldspar 
spherulites are locally well preserved within the marg in of some 
pillows. 

Unit 12-type intrusions are intermediate in compos ition and 
include fe ldspar-porphyry, feldspar-pyroxene porphyry , and fine­
grained (0.5 to 1 mm) equigranular quartz diorite. These intrusions 
are a genetically related suite, as indicated by gradation of one type 
to another and the absence of these intrusions in the overlying 
pyroclastics of unit 13. Thickness of individual dykes ranges from a 
few centimetres to 200 m; many outcrops are almost completely 
composed of cross-cutting intrusive bodies. 

The fine-grained equigranu lar dykes are difficult to distinguish 
from massive flows. In general the intrusive rocks can be recognized 
by their equant plagioclase crystals, whereas flows contain microlitic 
lath-shaped plagioclase crystals . These criter ia can be best 
employed in the least-deformed rocks and are of limited use in rocks 
containing a well-developed schistosity. 

INTERMEDIATE PYROCLASTICS (Unit 13) 
Up to 335 m of interm ediate pyroclastic rocks are poorly 

exposed along the east shore of Schist Lake. In the sect ion at the 
northeast end of Schist Lake, the base of unit 13 comprises 110m of 
lapilli tuff, fo llowed by 30 m of interlayered felsic tuff and mudstone , 
60 m of lapilli-and crystal-tuff, 15 m of chert-mag netite iron 
formation , 30 m of dacite, 30 m of loca lly pyriti c tuff and crystal tuff , 
30 m of interlayered felsic tuff and mudstone and 30 m of interlayered 
felsic tuff and Intermediate tuff . 

The pyroclastics weather light to medium brown and are light 
bright-green on fresh surface. Plagioclase crystals, 1 to 2 mm in 
diameter, are the main component of the crystal tuff and dominate 
the matrix of lap illi tuff. Lapilli are intermediate in composition , 
vesicular, and commonly feldspar-phyric. Bedding is local ly well 
developed, and some lapil li tuff beds are normally graded. 

INT ERMEDIATE TO MAFIC VOLCAN ICS (Unit 14) 
A total of 140 m of mafic volcanogenic sediments and minor 

pillowed mafic flows overlie the pyroclastics of unit 13. The 
volcanogenic sediments are th inly layered (4 to 30 cm). Best 
preserved beds are graded and have laminated mudstone tops; the 
graded portions contain feldspar crystals. Chert occurs at the top of 
some beds. Thin concordant intrusions of gabbro (less than 3 m 
thick) are common and locall y boudinaged. 

ANKERITE-SERICITE-CHLORITE-CHERT SCHIST (Unit 15) 
A 30 m thick unit of red-brown weathering ankerite-rich schist 

directly overlies unit 14. Smal l-scale chevron kink folds are 
characteristic of this unit. 

MUDSTONE, SILTSTONE, GREYWACKE (Unit 16) 
Approximately 30 m of dark green chloritic mudstone directly 

overlie unit 15. It is followed by 60 m of siltstone, mudstone, and 
minor feldspar crystal-bearing greywackes; alternating grey and 
red-brown weathering layers characterize the siltstone and 
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mudstone. The greywacke beds weather grey and are locally graded. 
Tight fo lding, an intense schistos ity, and quartz and carbonate 
veining characte rize this unit adjacent to the Schist Lake fault. 

INTRUSIVE ROCKS 

GABBRO (Unit 17) 
Th ree sills, ranging in thickness from 30 m to 330 m, and one 

podiform body 550 m in diameter comprise unit 17. The sills are 
differentiated and zoned. Four zones have been identif ied: 
(1) 'Green' gabbro: medium grained, dark green to black 

weathering , with up to 60%, equant, 1 to 2 mm amphibole and 40 
to 50% strong ly hematized plagioclase. 

(2) 'Brown' gabbro : medium grained, brown-weathering, with 50% 
equant, 1 to 2 mm amphibole, and 50% light brown-weathering 
epidotized plagioclase. 

(3) Melagabbro: medium-grained, dark green to black-weathering, 
with SO to 90%, 1 to 2 mm amphibole and 10 to 20% light brown­
weathering plagioclase. 

(4) Quartz diorite . 
The sill just west of White Lake is the largest. It has an 

established strike length of over 10 km, is a maximum of 330 m wide, 
and thins to the north. Up to 120 m of 'brown' gabbro occurs along 
the west side of the si l l. Igneous layering in the brown gabbro, at or 
near its contact with the 'g reen' gabbro, ind icates that the sill tops to 
the west. Quartz diorite occurs at or nearthe base of the sill and bears 
an uncertain re lationship to the major gabbro li tho logies; it is locally 
intrusive. 

The west-facing White Lake sill is emplaced in east-facing 
pyroclastic rocks of unit 2; this indicates that the sill was probably 
intruded after recumbant folding. Folds in the sill at the south margin 
of the map-area indicate the recumbant folding probab ly continued 
after intrusion of the sill. 

FINE-GRAINED DIORITE AND QUARTZ DIORITE (Unit 1S) 
This unit in cludes two sills in the White Lake area, one of which 

is probably equivalent to a simi lar si ll in the Bear Lake area. Zon ing is 
not prominent in these intrusions. Narrow layers of quartz diorite 
occur on the west, and locally the east, margin of the Bear Lake 
intrusion . Layers of 'brown' gabbro and quartz d iori te (units 17d 
and b) occur on the west margin of one of the sills in the White Lake 
area. Both intrusions locally include coarse (1 to 2 mm) phases, but a 
grain size of 0.5 mm is most common. 

GABBRO, LEUCOGABBRO, ANORTHOSITE (Un it 19) 
Two large, concordant, zoned gabbro bodies occur in the area 

west of Whitefish Lake. Incomplete mapping of these bodies 
indicates that they are composed predom inantl y of white to light buff 
weathering leucogabbro and minor anorthosite. Igneous layering is 
developed locally. A red-brown gabbro is present on the eastern 
margin of the sill at Whitefish Lake. Gabbros of unit 19 are 
characterized by a re lative ly coarse-grain size (1 to 3 mm). excellent 
gabbroic textures , and only weak recrysta lli zation. 

GABBRO, PYROXENITE (Unit 20) 
A gabbro sill 120 m thick, with a central 30 m thick pyroxen ite 

zone, occurs at the north end of Sch ist Lake. Primary gabbroic 
textures are well preserved. This intrusion may be genetically related 
to intrusions of unit 19. 

TONALITE (Units 21 and 22) 
Several sma ll bodies of strongly foliated, white to pink 

weathering tonalite (unit 21) occur north and west of Sch ist Lake. 
They are composed of 20 to 30% quartz megacrysts (2 to 10 mm) and 
70 to SO% epidotized plagioclase. 

Two bodies of tonalite and melatonalite (un it 22), probably 
related to a large pluton south of the map-area, occur on Schist Lake 
and just west and north of the Flin Flon airport. The tonalite is white 
to buff weathering , coarse-grained (2 to 3 mm), and consists of 30% 
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quartz, 65% plagioclase, and 5% biotite. The melatonalite is darker 
coloured and consists of 30% quartz , 20% amphibole, and 50% 
plagioclase. 

QUARTZ-FELDSPAR PORPHYRY (Unit 23) 
Dykes of fine-grained quartz-feldspar porphyry occur widely 

but are most abundant in the axial zone of th e fold west of Schist 
Lake. The dykes weather white, pale green, or buff, and are light grey 
on fresh surface. Quartz and feldspar phenocrysts (1 mm) together 
comprise 10% of the rock. The dykes are axial planar to the fold west 
of Schist Lake and are unfoliated. 

CONCLUSIONS 
Mapping completed in 1979 has identified the main volcan ic 

stratigraphy, established that the area is not structurally comp lex, 
and demonstrated the strat ig raphic posit ion and probable strati­
graphic equivalence of the White Lake and Cuprus Cu-Zn sulph ide 
deposits. 

All of the volcanic and sedimentary units were deposited in a 
subaqueous environment. The generally high vesicularity of flows 
and the abundance of large gas cavities ind icates deposition in 
moderate to shallow water. The pyroc last ic flows must have been 
deposited be low storm wave base (Walker, 1976) because they 
contain well-preserved turbidite-type structures. The large volume 
of pyroclastic material in the section suggests shallow water to 
subaerial eruption (Ayres, 1975). 
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GS-13 GEOPHYSICAL INVESTIGATIONS 

by N.M. Soonawala 

INTRODUCTION 

During the 1979 f ield season geophysical investig at ions were 
undertaken to locate and evaluate anomalies resu lting from th e 
airborne high-sensitivity gamma-ray spectrometer surveys done 
under the auspices of th e Federal/ Prov incial Uranium Recon nais­
sance Program over th e past four years. In order to eva luate a 
promin ent URP anomally near Beaver Hill Lake (53L12) , gamma­
ray spectrometer, magnetic and VLF-EM surveys were implemented 
over a geophysical grid o f approx imately 1 km by 1 km . Gamma­
spectrometer readings were also tak en near Black Lake and Shoe 
Lake (52L111), and near th e town of Rennie (52E/13). A heli copter­
borne scint illometer su rvey was implemented in th e vic in ity of 
Mistuhe Lake (53L/ 1) in order to better defin e the locat ion 
of a prominent URP anomaly in the area. A car-borne scintillometer 
survey was implemented in the Nopiming Provincial Park and 
vicinity , where several URP anomalies are located . Table GS-13-1 
lists the above activities and Figure GS-13-1 indicates th e locations. 

Results of a high-sensitivity URP gamma-ray spectrometer 
survey implemented.in 1978 over NTS areas 63N, 0, P; 64A, Band 
parts of 63J and K were released in May 1979. This survey embraced 
an area of about 88 400 km2 (Soonawala , 1978). 

Three reports relat ing to geophysical and geochemical surveys 
implemented over the past severa l years are in the f inal stages of 
preparation , and their release is expected earl y next yea r. The 
reports deal with an aeromagnetic survey in the Lynn Lake area, and 
lake-sediment geochemistry and helicopter-sc inti l lometer surveys 
in the Kasmere-Munroe area. 

EVALUATION OF URP ANOMALIES BY GAMMA­
SPECTROMETER AND OTHER GROUND GEOPHYSICAL 
METHODS 

The usefulness of URP-type aerial gamma-ray surveys lies not 
in their abi lity to directly locate econom ic grade uranium 
mineral izati on but rather in locating relat ive ly large areas which can 
be considered as 'source areas', containi ng 'fertile rocks' f rom wh ich 
uranium might be mobilized for eventual economic-grade concen­
t ration by subsequent processes. Thus it can be expected that a URP 
anomaly would reflect bed rock whose uranium content is more than 
the universal average va lue (about 5 ppm for granites) , but signi-

ficantly less than that of low-g rade depos its, i.e., about 100 ppm. The 
quantitati ve determinat ion of this uran ium content of poss ible 
source rocks can be ve ry significan t in evaluating an area for its 
potential for uran ium mineral ization, and for area select ion for 
detai led explorati on surveys. 

With this in view, a program has been in it iated fo r the systematic 
sampling of URP anoma lies by ca li brated digital gamma-ray 
spectrometers, wh ich can rapid ly determine in situ, the potassium, 
uran ium and thor ium content of rocks. The location of a selected 
URP anomaly is fir st accurately determ ined by a helicopter-borne 
scintillometer o r other means, and then up to several hundred 
spectrometer read ings are taken, usual ly with the stations spaced at 
25 m on survey lines 50 m apart. For every such survey grid, th e 
following eig hteen stat ist ica l parameters are computed; th e range , 
arithmetic mean, geometric mean and standard deviation for each of 
the three radio elements, the three possible coeff icients of 
correlat ion and the three possible ratios. Histograms are also drawn 
for each of the three radio elements in order to illustrate their 
distribut ion and grouping tendencies . 

In the vicinity of URP gamma-ray anomalies, informat ion of 
secondary impo rtance can also be obtained from magnetic, VLF-EM 
and magnetic susceptibilit y measurements. At about 10% of th e 
stations where gamma-spectrometer readings are taken , rock 
samp les are also co llected fo r laboratory assay for the three radio­
elements, in order to c heck the acc uracy of the spectrometer resu lts . 

BEAVER H ILL 
A prom inent URP gamma-ray anomaly located south of Beaver 

Hill Lake at about 54° 11 'N; 94° 48'W in NTS area 53L12 was investi ­
gated in detail. The URP survey, impl emented in 1977, had indicated 
an anomaly wi th amplitude exceed ing 4 ppm equivalent uranium. 
Th e location of the anomaly was determined precisely by a 
helicopter-scinti ll ometer su rvey of line spacing 0.5 km in 1978 
(Soonawala , 1978). 

A geophys ical grid of lines spaced at 50 m was established over 
an area of about 1 km by 1 km. Readings were taken at stations 25 m 
apart on the survey lines on an Exploran ium GR-31 0 digital gamma­
ray spectrometer wh ich has a sensor volume of about 100 cm3. The 
spectrometer was placed d irect ly on outcrop or a suitab le bou lder 

TABLE GS-13-1: SUMMARY OF GEOPHYSICAL INVESTIGATIONS, 1979. 

Name of Area 

Beaver Hi ll Lake 

Black Lake 

Shoe Lake 

Rennie 

Mistuhe Lake 

Nopiming 

NTS 

53L12 

52L/ 11 

52L/ 11 

52E/ 13 

53L/ 1 

52L/ 11 / 14 

Approx. Coordinate 

50 0 41'20"N 
95°24'30"W 

50 0 38'30"N 
95° 27'20"W 
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Type of Survey 

Gamma Spectrometer 
Magnetic 
VLF-EM 

Gamma Spectrometer 

Gamma Spectrometer 

Gamma Spectrometer 

Hel icopte r Sc int. 

Car sc int. 

Descriptive Statistic 

270 readings 
5.8I in e-km 
5.8I ine-km 

23 readings 

19 read ings 

30 readings 

400line-km 

125 line-km 



and the following counting intervals were employed; total count 1 
sec, potassiu m 10 sec, uranium and thorium 100 sec. 

About 270 readings were taken, and Figures GS-13-2 to 4 
indicate the areal d istribution of the radio elements. Assay equations 
suppl ied by the manu facturer were used to convert field readings to 
rad io element content. Table GS-13-2 indicates the stat istics 
obtained from th is data. The majority of the readings were taken on 
bou lders of pink inequigranular granite to aplite (Schledewitz , this 
vOlume). The diagrams indicate the homogeneous nature of the 
popu lations, e.g. , in the case of equivalent uranium th ere are only 
four read ings in excess of mean plus three standard deviations, and 
the maximum is onl y 68.9 ppm. Thus it can be concluded that there 
are no sign ificant 'hot spots' , at least none detectable on a grid 
spacing of this s ize, and the rad iation field over this anomaly is quite 
un iform. Figure GS-13-5 is a contour map of the total magnetic field 
over th e grid, the readings were taken with a Scintex MP-2 proton 
precession magnetometer. The magnetic relief is quite low, ranging 
from 61 300 to 61550 gammas. Compar ison of Figures GS-13-3 and 5 
strongly suggests that th ere is a corre lation between magnetic and 
radioactive highs. Such an associati on can be noted at the fo llowing 
points on the grid: 1+50W, 2+00S; 1+50W, 1+00N; 1:50W & 0+50W, 
2+50N and at abou t 1+75E, 6+50N . Several in situ susceptibility 
determ inations were made with an Abem Kappameter, but this set of 
data has yet to be processed. Figure GS-13-6 shows the results of a 
VLF elect romagnetic survey done with a Geonics EM-16 instrument. 
It can be noted that the on ly true cross-overs are located only at the 
extreme north and the south extremities of the grid, the implication 
being th at the anoma lous rad iation is caused by a granitic block 
which stands out from low ground both to the north and the south of 
it. 

Figure GS-1 3-7 shows the histograms for the three radio­
elements and total count of the spectrometer readings over the 
Beaver Hill grid . The potass ium distribution is unimodal and appears 
to be normal. It may be noted from Table GS-13-2 that its arithmetic 
mean is 3.64% K and the standard deviation is 5.86%. The uranium 
dist ri bution , on the other hand, is distinctly bimodal with the two 
modes be ing at about 8 ppm and 25 ppm . The shape of the histogram 
very strong ly suggests that there is a 'background' population below 
the 18 ppm level and an 'a nomalous' population occupying the 
region from 18 to 35 ppm. The parameters of the 'background' 
popu lation correspond to what would be normally expected for 
granitic rocks, e.g., mean uranium content of about 8 ppm . Thus it 
may be conc luded that it is the 'anomalous' population which is 
responsib le for the URP anoma ly, it being caused by a significant 
volume of rock hav ing an average uranium content of about 25 ppm. 
The thor ium histogram is basically unimodal w ith the primary 
grouping around 35 ppm. However, there is a suggestion o f a second 
mode at about 65 ppm. Table GS-13-2 indicates that the uranium­
thorium coefficient o f correlation atO.370 is small but st ill significant . 

JOHNSTON LAKE 
During the 1978 field season a URP gamma- ray anomaly was 

investigated along a 50 m by 50 m grid with a Scintex GAD-1 gamma­
ray spectrometer in the Johnston Lake area (NTS 52L16) of the 
Whiteshe ll Prov inc ial Park (Soonawala, 1978). Results of the 
statistical ana lys is are shown in Figure GS-13-8 and li sted in Table 
GS-13-2. It is interesting to note that th e uranium h istogram in th is 
case is similar to that fo r the Beaver Hil l area , i .e., it is b imodal with 
group ing tendencies around about 9 ppm and 24 ppm . The 
potassium dist r ibut ion is more complex than at Beaver Hill and it 
appears to be mu lti modal. The th orium population seems to be 
grouped arou nd the 15 and 38 ppm levels. Th ere is a strong 
correlat ion amongst all the three radio elements. 

BLACK LAKE 
During the cur rent field season 23 read ings were taken with a 

Scintex GAD-1 instrument on a 50 m by 25 m grid on an area about 
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1.7 km north of Black Lake in the Nopiming Provincial Park, wh ere an 
URP anomaly of amplitude in excess of 4 ppm equivalent uranium 
has been located. The uranium hi stogram (Figure GS-13-9) indicates 
only one prominent mode, around the 21 ppm level. Th is wou ld 
correspond to the 'anomalous' population of th e previ ous two cases, 
but the 'background' popu lation is missing. Probab ly this is the result 
of the small population sampled, and it wou ld appear that all the 23 
points sampled were in one subd ivision of the overall popu lation. 
Therefore, additional sampl ing is warranted in this area to verify if the 
'background' population cen tered around 8 ppm ex ists. Statist ics 
from a small sampling program at Shoe Lake in the Nopiming 
Provincial Park (52L111) are also listed in Tab le GS-13-2. 

RENNIE 
The three distributions presented so far , i. e., from Beaver Hill, 

Johnston and Black Lakes were all f rom areas indentified as 
anomalous by the URP surveys. Therefore, it was dec ided to gather 
data from gran it ic rocks which are not anomalous accord ing to the 
URP. Thi rty reading s were taken w ith th e Sci ntex GAD-1 instrument 
along a 50 m by 25 m grid from such an area 16.6 km east of the inter­
section of Provincial h ighways 11 and 44 and about 13 km west of the 
town of Rennie. Figure GS-13-1 0 indica tes the d istin ctly unimodal 
character of the uranium distribut ion grouped aroun d the 5 ppm 
level. These observations conf irm that for g ranitic rocks from an area 
identified as non-anomalous by the URP surveys, only the postulated 
'background' population ex ists, and the 'anomalous' population 
centered at around 25 ppm is missing. 

The quantitative investigat ions from the four abovementioned 
areas show that certain graniti c rocks have an appreciable vo lume of 
material contain ing about 25 ppm uranium , which is approx imately 
three to six times the universal average for such rocks. The investi ga­
tions also show that rocks of this type are responsible for the URP 
gamma-ray anomalies. This conclusion warrants mineralogical and 
petrological studies to determine the nature of thi s excess uranium, 
and also to determine to what extend it is leachable. It can be 
specu lated that the eighteen statistical facto rs listed in Tab le GS-13-
2 would certainly fo rm distinctive patterns fo r different gran ites; 
patterns which have not been recog nized yet but would become 
apparent when more data has been gath ered. Such a classifi cation of 
granites on the basis of their 'rad iometr ic s ignatures' wou ld be highly 
significant in assessing th eir relat ive importance as possib le source 
rocks for supergene uranium minera l ization. It shou ld be noted that 
similar statistical analyses wou ld also be poss ible on th e basis of the 
high-qual ity a irborne digital data accumulated duri ng the course of 
the URP aerial gamma-ray su rveys. 

HELICOPTER-BORNE SCINT ILLOMETER SURVEY 
Two hundred square ki lometres were surveyed by a helicopter­

scintillometer near Mistuhe Lake (NTS 53L/ 1) in order to better 
define the locat ion of a promin en t URP gamma-ray anomaly. Four 
hundred linear kilometres were surveyed at lin e spacing 0.5 km at a 
speed of about 110 km/ hr and altitude of 50 m. The sensor vo lume 
was 1.8 lit res and it was used in the broad-band mode. The analogue 
record was hand digit ized at 2189 points. Statistica l analyses indicate 
that the range is 50 to 1475 coun ts per second (cps) , th e arithmet ic 
mean is 516 cps and the standard deviat ion is 284 cps . Figure 
GS-13-11 is the hi stogram of this population. The prominent 
grouping in th e 150-200 cps class reflects the radiation level over 
thick overburden and wet ground. The histogram peaks in th e 400 to 
800 cps range reflect outcrop with background radio-element 
content. On Preliminary Map 1979UR-7 which shows the results of 
the survey , all po ints exceed ing 800 cps, the mean plus one standard 
deviation level, are indicated . No ou tstand ing amplitudes are noted, 
and in fact on ly one point exceeds the mean plus three standard 
deviations level. 



CAR-BORNE SC INTILLOMETER SURVEY: 
A car-borne scinti ll ometer survey was implemented in the 

Nopiming Provincial Park (NTS 52L11 1, 14) over 125 km extend ing 
from the intersection of Provincial Roads 315 and 314 to Gold Creek, 
wh ich is about 20 km west of the town of Bissett. A 1.8litre sensor was 
mounted on the roof of a van, and it was used in con ju nction w ith an 
analogue recorder and a spectrometer console operated in the 
broad-band mode. Figure GS-13-12 shows the results of the survey. 
The rou te passed through three URP anomal ies w ith uranium 
amplitudes in excess of 2 ppm eU. As may be noted from the figure all 
three have been detected. The backgrou nd radiation was about 450 
counts per second, and readi ngs as high as 1330 cps were recorded. 
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U1 
Q) 

NAME OF AR EA 

Beaver HIli 

Johnston Lake 

Black Lake 

Shoe Lake 

Renn ie 

POPU -
LATION 

253 

63 

23 

19 

30 

TABLE GS-13-2: RADIO ELEMENT STATISTICS OF GRANITIC ROCKS 

SAMPLE 
DENSITY RANGE ARITH . MEAN GEOM. MEAN STD. DEV. CORRELATION(r) 

(m· per K U Th K U Th K U Th K U Th U-Th U-K K-Th 
sample) 

1250 13 2 45 686 4 15 173 375 361 142 35 586 1167 1367 370 012 133 
576 689 873 

2500 03 108 75 277 200 249 228 149 194 1 34 134 1538 652 567 665 
554 64 16 614 

1250 98 457 527 319 236 852 309 203 819 07 14 254 - 493 218 116 
413 65 68 ·1394 

350 48 91 333 309 65 220 288 4 97 157 906 466 2485 812 - 23 029 
434 202 118 

1250 73 07 805 287 704 20 1 264 59 185 1 08 282 11 98 - 039 - 065 53 
554 1285 613 

UNITS : U and Th readi ngs in ppm; K readings in %. Multiply ind icated U/ K and Th /K ratios by 10-' to obtain tr ue va lue. 

AVERAGE RATI O 

UlTh u/K Th /K 

497 654 1053 

901 758 107 

324 75 291 

434 273 8.01 

.421 3 .007 7.89 
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GS-14 HIGHROCK LAKE STRUCTURE 

(62P /S; 4-29-2WPM) 

by H. McCabe, B.B. Bannatyne and W.O. McRitchie 

INTRODUCTION 

The occurrence of a granitic outlier in the vicinity of Highrock 
Lake, within the Pa leozoic outcrop belt and 65 km downdip from the 
Precambrian Shield (Fig. GS-14-1) , has been known for many years. 
The origin of this feature has been the subject of cons iderab le 
speculation. Regional data indicate the Precambrian rocks are a 
minimum of 152 metres above their expected elevation for this area 
(Strat. Map Series PC-1). The initial interpretation was that the 
granite represented a monadnock or remnant erosional high on the 
Precambrian erosion surface, which was subsequently buried by 
later Pa leozoic sediments. A somewhat simi lar granitic high was 
known in the Lake St. Martin area, but subsequent studies (McCabe 
and Bannatyne, 1970) have shown the Lake St. Martin granite to be 
associated with a cryptoexplosion crater (meteorite impact 
structure?) of approximate Permian age. Furthermore, regional 
stratigraphic data have shown the Precambrian erosion surface to be 
a uniformly flat, low-relief surface with no evidence of remnant 
erosional highs. The possibility thus arose that the Highrock Lake 
Structure could also represent a post-Precambrian crater structure. 
A reconnaissance helicopter survey was therefore carried out in an 
attempt to clarify the nature and extent of the Highrock Lake 
Structure. 

The following discussion is more detailed than usual for the 
Report of Field Activities because it is uncertain that the data will 
provide the basis for a more extended geological report in the 
immediate future. 

PREVIOUS WORK 
Although the presence of the Highrock Lake in lier has 

been known for many years (Dawson, 1939), the first deta iled 
information was obtained in 1976 by Bannatyne (Unpublished notes) 
when samp les of the granite were obtained together with dolomite 
samples from two nearby locations (Fig. GS-14-1). (The samples 
were obtained incidenta lly during a helicopter survey of peat 
deposits). Although winter trails provide near access to the Highrock 
Lake Structure, the location is 11 km from the nearest roads, and is 
reasonab ly accessible on ly by helicopter. 

The main occurrence of granite comprises two la rge, 
roughly arcuate and concentric ridges separated by a sharply 
defined medial gorge. The ridges rise more than 20 metresabovethe 
surrounding terrain. Bannatyne noted that th e granites were cut by 
numerous aphanic carbonate (ca lcite) veinlets bordered by sharply 
defi ned reddish r ims. 

Examination of several thin sections showed the gran ite to 
be for the most part normal textured (hypidiomorphic-allotrio­
morph ic) with no petrograph ic evidence of shock-metamorphic 
effects such as observed in the central uplift of the Lake St. Martin 
Crater. It must be noted, however, that the granites com prising the 
uplifted rim of the Lake St. Martin Crater also show no apprec iable 
shock-metamorphic effects. The carbonate vein lets are unusual in 
th at they consist of very fine-grained calcite showing, both on the 
weathered surface and in thin sect ions , a coarse sub-radial, inter­
locking, polysynthetically-twinned mosaic overprinting a micro­
crystalline aggregate of calcite. 

Also associated with the carbonate veinlets are patches of 
microbrecc ia consist ing of angular fragments of quartz , fe ldspar and 
biot ite ranging down to micron size. In places the extremely fine­
grained, almost cryptocrystalline matrix could represent a devitrified 
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glass. Recrystallization and/ or "overgrowths" of euhedral feldspar 
grains are evident along the calcite veinlets. 

The dolomite outcrop (HR-8-79j approximately 2.2 kilometres 
northeast of the granite ridges is anomalous for the area. The strata 
are disturbed, with beds dipping 10° to the west, and consist of 
highly fossiliferous (coral-brachiopod) porous dolomite which is not 
litho log ically correlatable with the Stony Mountain Formation , the 
stratigraphic unit expected in this area. 

A further oddity was the occurrence of a 25 cm piece of 
float consisting of poorly consolidated sandstone with rounded and 
frosted sand gra ins, litho logically cor relatable with the basal 
Ordov ician Winnipeg Format ion. It was found on an outcrop of flat­
lying dolomite 1.9 km southeast of the grani te ridges. 

These factors, when taken together, suggested that the 
Highrock Lake Structure may not be a simple Precambrian 
monadnock, but could represent another crater structure. The 
current reconnaissance helicopter survey was undertaken in an 
attempt to obtain sufficient additional informat ion to define more 
accurately the nature and extent of the Highrock Lake structure. 

PRESENT STUDY 
Prior to the field survey, which involved only 2 one-day 

helicopter trips out of Winnipeg , photomosaic and aeromagnetic 
maps were studied in an attempt to determine the configuration of a 
possible crater structure, and to determine areas to be spot checked. 
The arcuate configu ration of the granite outcrops and the 
occurrence of a small but well defined coincident magnetic low (Fig. 
GS-14-1) appeared compatible with the occurrence of a small crater 
structure three to six kilometres in diameter and centred 
approximately in NE4-29-2WPM. Several areas of outcrop or near 
outcrop were determined in the vicinity of this postulated structure. 

The granitic outcrops noted previously were examined in more 
detail, and samples obtained for age determination. The outcrops 
were found to be relatively uniform throughout , consisting of a 
massive to very slightly foliated coarse-grained homogeneous, 
equigranular to weakly porphyritic brownish red biotite granite. 
Grain size ranges from 0.4 to 0.8 cm, the la rgest crystals being 
prominent yet subhedral Carlsbad-twinned, randomly oriented 
potassium feldspar. Biotite is the other most visible mineral and 
occurs in dispersed 0.6 to 1.0 cm equant cleavage flakes, also with an 
almost random orientation . The overall uniformity of the granite is 
qu ite striking, as is the virtual absence of xenolithic schlieren , and, 
but for one occurrence, cross cutting pegmatite or aplite dykes. 
Local thin irregular and anastomosing hematized fracture sets 
resemble late tectonic micro-faults. Their orientation is inconsistent, 
however, and does not appear to be related to either the faint foliation 
(316° /50° ) or the strike of the main medial gorge. Thegranite is quite 
similar to the rocks of the Lac du Bonnet pluton, exposed in the 
Shield area 180 km to the southeast, except forthe occurrence of the 
numerous carbonate (calcite) vein lets noted previously. The 
carbonate veinlets were found to occur throughout the outcrop area, 
with a possible slight increase, to the northeast in abundance, and in 
intensity of the associated alteration/ microbreccia zones. The 
vertical to sub-vertical vein lets generally are thin, in theorderof 1 to 2 
cm, but in places swell to as much as 15 cm . 

The medial gorge was found to be faced, in part, by cliffs 
representing vertical joint faces. Most joint blocks exhibit a weakly 
spheroidal form with rounded to subrounded corners. Though much 
of the calcite has locally been removed by recent erosion, the 
carbonate veinlets with their associated red borders persist to the 



base of the vertical cliff face 12 to 18 m below the crest of the ridge. 
No evidence is seen of any apprec iable change in litho logy towards 
th e gorge and it is concluded that the gorge may represent a 
structural separation (s lumping?) along a fracture system, within a 
single granite body. 

A second, but much smaller granite outcrop (HR-7-79) was 
found on the postulated northern rim of the stru cture, approximately 
2.5 km northeast of the previously described grani te. Lithologically 
the granites are similar, but the degree of surface alteration 
(oxidation and microbrecciation) locally appears much higher in 
this second outcrop. Extensive 2-4 cm thick reddish "rinds" are 
present in much of the outcrop, and sandstone and/ or microbreccia 
veinlets are common. Carbonate veinlets, however, are rare or 
lacking. The sand grains appear well rounded and frosted , and, in 
hand specimen, are sim ilar to sands of the Winnipeg Formation. 
Petrographic studies w il l be necessary to determine the nature of 
these sandy veinlets, but initial examination suggests the material 
may have been injected into the granite rather than being a normal 
sedimentary infilling of a fractured, weathered granite. The reddish 
alteration rinds resemble a spheroidal weathering, but appear to be 
associated with a high degree of microbrecciation. In places the 
"sandy" veinlets show a "vesicular?" porosity . The relatively high 
degree of alterat ion described above may be a local phenomenon 
because another portion of this outcrop area, 40 m to the east, 
showed much less alteration and no trace of the sandstone veinlets 
or thick rinds. 

Although no other granite outcrops were observed, 5 additiona l 
outcrop areas of sedimentary rocks (dolomite) were discovered and 
sampled. All outcrops show a considerable degree of (structural) 
disturbance with dips ranging from 0 degrees to almost 40 degrees, 
and strikes from almost north-south to east-west (Fig. GS-14-1). 
Although the indicated strikes are erratic, there is a tendency for the 
strikes to be circumferential to the postulated rim of the structure. 
Dips are noted both towards and away from the structure, and, in 
places, appear to change abruptly over distances of a few metres. 
These outcrops generally fall just outside, or a long the postulated 
rim of the structure, except for stations 8 and 9 which appear to fall 
well with in the rim. 

All of the outcrops of sedimentary strata, except station 8, are 
litho logically sim ilar, consisting of dolomite and arg illaceous 
do lomite. The dolomites are pale yellowish buff, massive to thick­
bedded, hard, finely crystalline, dense to moderately granular, and 
variably fossiliferous and porous. Despite the structural (?) 
disturbance, these massive beds show little or no evidence of 
fracturing or brecciation. The argillaceous dolomites are thin, platy 
bedded, mottled and streaked shades of medium grey to purplish 
red , and in places show definite burrow structures. 

As to stratigraphic correlation, the argillaceous dolomites are 
li tho logically simi lar to the dolomitized facies of the lower part of the 
Stony Mountain Formation (i.e. Gunn-Penitentiary Members). and 
the massive dolomites resemble the upper Stony Mountain Gunton 
beds. This correlation, however, is tentative, and will be checked if 
possible by microfoss i l determination . As noted previously, the 
biostromal dolomite of station 8 does not appear litho log ically 
corre latable with known Ordovician strata. Microfossil study will also 
be required to date these beds, but a possible lithologic correlation 
with the Silurian Fisher Branch Formation could be suggested. 
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In summary: 
a) all of the sed imentary rocks in the immediate vicinity of the 

Highrock Lake Structure, appear to be structurally (?) disturbed. 
b) granitic rocks show "disturbance" in the form of calcite veinlets 

and sandy (?) veinlets with associated sporadic yet locall y 
intensive microbrecciation. 

c) the attitude and configuration of the Paleozoic and granitic 
outcrops is erratic but not incompatible with a circular 
structural configuration. 

CONCLUSIONS 
Although no firm hypothesis can be put forward , the genera l 

impression is that the feature may represent a crater structure, 
similar in some respects to the Lake St. Martin Crater, but much 
sma ller in size and with no evidence of shock-metamorphic features 
or central up lift. A normal sedimentary origin cannot, however, be 
ru led out. The "d isturbed" structures observed in the Paleozoic 
could possibly result from differential compact ion, contemporaneous 
slumping and /or primary dips on the flank of a granitic erosional 
high. Similarly , the carbonate vein lets, sandy inc lusions and 
microbreccia could represent an unusual type of sedimentary infill. 
These sedimentary interpretations, however, are difficult to 
reconci le with the reg ional structure/ stratigraph ic setting. On the 
other hand, if the feature is a crater (impact?) structure, uplifted 
lower Paleozoic strata of the Red River Formation should be 
expected f lanking the up lifted granites. No strata correlative with the 
Red River were seen, and the outcrop distribution leaves barely 
enough room for occurrence of such strata between the granites and 
the nearby Stony Mountai n (?) strata. However, the sample of 
sandstone f loat, apparently derived from the Winnipeg Formation, 
suggests that uplifted basal Paleozoic strata may be present in the 
area, even though they are not observed in outcrop. 

Although much new information was co llected in the present 
study, and although most if not all of the availab le outcrops were 
examined, the origin of the structure remains as yet unclear. Drilling 
and/ or geophys ical studies may provide the answers, but the remote 
location of the site prec ludes ready access, un less the drilling and/ or 
geophysical programmes were to be conducted during the winter or 
with helicopter assistance. 
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GS-1S STRATIGRAPHIC MAPPING PROGRAM 

by H.R. McCabe 

The strat igraphi c mapping program for 1979 involved a number 
of projects: updating and revision of the Phanerozoic portion of the 
Geologic Map of Manitoba; reconnaissance field mapping in the area 
north of Grand Rapids; continuation of the stratigraphic core hole 
programme; and mapping in the Highrock Lake area. The latter two 
projects are discussed elsewhere in this report. In addition 
consolidation and cataloguing of all oi l well core was completed. All 
core avai lable for o il wells drilled in Manitoba is now in Departmental 
storage in Winnipeg, and the revised list of core and sample storage 
will be issued short ly. Supplementary oil well and core hole data 
were incorporated into the Stratigraphic Map Series and subsurface 
data tables, and the revised versions will be available by year end . 

GEOLOGIC MAP OF MANITOBA - PHANEROZOIC PORTION 
Rev ision of the Phanerozoic geology portion of the Geological 

Map of Manitoba involved not on ly compilation of all new geo logic 
data, but also an attempt to revise port ions of the map from 
essentially a surface or outcrop geology map to a bedrock or 
"subcrop" geology map. Preparation of the "subcrop" portion of the 
map involved utilization of available bedrock topography maps 
(Klassen et al, 1970; Tell er et ai, 1976; Water Resources Branch, 
1968-1978). These maps were supplemented, updated and modified 
where required. A series of structural stratigraphic cross-sections 
was then prepared, utilizing data from the stratigraphic core hole 
program as well as oil exp loration test holes. Formation contacts 
were extrapolated to the point of intersection with the buried 
bedrock surface, and then extrapo lated between the section lines 
and conformed to the bedrock topography. 

Because of the highly variable topography of the eroded 
bedrock surface, the questionable reliabi l ity of some of the water 
well data used in determin ing the bedrock topography, and the 
probability of error introduced by the structural extrapolation, the 
resultant "subcrop" map will undoubtedly be less accurate, in a 
sense, than the previous maps, which were pr imari ly "outcrop" maps 
based on a finite number of outcrops and a defined topographic 
surface. A geological outcrop map has the advantage of defining or 
predicting with a relatively high degree of accuracy the location of 
any surface exposures. It is, however, highly inaccurate in defining 
buried outcrops or mineral occurrences. Since regional dips are on ly 
1.5 - 2.3 m per km, relatively small changes in bedrock relief can 
cause marked changed in position of formation contacts. 

"Subcrop" mapping is possible on ly in areas of sufficient 
subsurface control, large ly in developed areas with relat ively closely 
spaced water wells. This applies to much of southwestern Manitoba, 
generally the area south of latitudes 51 0 

- 520
, and primarily in the 

Manitoba Lowland area, underlain largely by Paleozoic strata . 
The southwestern Upland is generall y characterized by 

Mesozoic strata with relatively thin overburden and hence little 
"subcrop" topography. Nevertheless, local preglacial channels are 
indicated , and local thick drift occurrences are known (up to 300 min 
the Duck Mounta in area). 

On the geoJogic map, those areas showing "subcrop" geo logy 
(i.e. greater than 15 m overburden) are distinguished by the use of 
fine dashed formation contacts. This distinction must be c learly 
noted in any use of th is map. 

Subsequent to compi lat ion of the previous geological map of 
Manitoba, a large amount of detailed topographic information has 
become available. This information was used in revision of the map in 
areas where both subsurface and outcrop control are lacking. In 
these areas, regional structural information , again based large ly on 
stratigraphic core hole data, was used to extrapolate formation 
contacts to conform to surface topography, providing a more 
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detailed but more interpretive "outcrop" map. This procedure was 
followed in two principal areas, where topographic relief is sufficient 
to cause sign ificant variation in outcrop pattern, and where the 
limited data available suggested that overburden thickness is not 
excessive. These two areas are the Wekusko Lake-Grand Rapids 
area, discussed in detail in a following section, and the northern 
Interlake area, between Gypsumville and Grand Rapids. In this latter 
area, basic geologic control is limited to a single core hole (M-3-78) 
in an area approaching 13000 square km, and the geology has been 
extrapolated and conformed to the topography on this basis. The 
accuracy of such extrapolation is obviously less than desirable, 
nevertheless, the apparent continuity (predictability) of regional 
structural and stratigraphic data through the area suggests that even 
such large scale extrapo lation may be reasonably accurate. 

One other aspect of the revised geological map requires 
comment - the detailed outcrop pattern within the Devonian 
outcrop belt. Both the underlying, lower Paleozoic strata, and the 
overlying Mesozoic strata are characterized by structural and 
stratigraphic continuity, which permits regional extrapolation of 
limited data over large areas. The opposite holds true, however, for 
Devonian strata, where any extrapolation beyond the actuallimitsof 
a given outcrop are highly uncertain. The reason for this is the highly 
erratic local structural deformation, with relief of as much as 60to 90 
metres. This deformation, which is in large part stratigraphically 
limited to Devonian formations, has been superimposed on all upper 
Devonian strata as a result of solution of the Devonian Prairie 
Evaporite and collapse and draping of upper Devonian strata over 
the underlying Winnipegosis reefs. The reg ional framework within 
which this deformation has occurred is now well known, and some of 
the general features of reef size and configuration are also known 
(Uyeno, McCabe and Norris, in press). Despite this, the detailed 
pattern of reef development and hence the detailed structural 
configuration appears almost totally unpredictable. Extreme caution 
is therefore essential in any attempt to use this map, or any other 
Devonian map, as a basis for exploration for Devonian mineral 
deposits. 

WEKUSKO LAKE-GRAND RAPIDS AREA (63G; 63J) 
Further reconnaissance mapping was carried out in the general 

area north and northeast of Grand Rapids to supplement and revise 
previous field work (McCabe, 1971; Whiteway, 1973), and to check 
geological extrapolation proposed for the Geological Map of 
Manitoba. Mapping involved helicopter checking of the large, 
previously unmapped and otherwise inaccessible area southeast of 
Hargrave Lake, as well as spot-checking several locations east of 
Highway 6. In addition , shorelining and limited traversing to adjacent 
topographic highs was carried out on Talbot Lake, utilizing the 
recent ly opened Crossing Bay logging road which provides the first 
access tothe lake. Additional shorelining and traversing was done on 
William Lake and Little Limestone Lake. All outcrop station locations 
for 1979 are shown in Figure GS-15-1. 

Four core holes were drilled to the base of the Paleozoic 
carbonate sequence, to supplement the field mapping program. 
Only one hole (M-7-79) penetrated to Precambrian basement. The 
other holes were terminated at the top of the basal Ordovician 
Winnipeg Formation because of anticipated problems in drilling the 
unconsolidated sandstone. The objective of this drilling was to 
estab li sh more accurate regional correlation, to determine regional 
isopach and lithologic variations, and to obtain more accurate 
structural data for extrapolation of formation contacts to remote 
areas where lithologic correlations are uncertain. 



Correlations indicated in Table GS-1 6- 1 are tentative. The 
entire Paleozoic carbonate sequence in this area cons ists of a 
relatively monotonous do lomite sequence with only a few 
argillaceous and /or sandy marker horizons, and even these markers 
are not completely consistent. Confirm ation of the indicated 
correlations w ill require more detailed lithologic study, and possibly 
microfossil age determination . Nevertheless, several important 
features are evident from these preliminary data. The northward 
thinning of the Red River Formation, as indicated previously by 
regional subsurface maps (Strat igraphic Series ORR -1 ), is 
conf irmed, w ith the thickness decreasing from about 67 m in the 
Grand Rapids area to on ly 40 m in the Wekusko area (hole M-7-79). 
This information aids great ly in interpreting the mineral exploration 
core ho le data, which provides on ly the gross "limestone" thickness 
overlying Precambrian basement. 

Of particular stratigraph ic interest is the occurrence of the 8to 
11 m thick argillaceous, partly laminated dolomite of the Fort Garry 
Member. This unit occurs at the top of the Red River sequence, 
separat in g the typical (in this area) mottled Red River dolomite from 
the very simi lar mottled do lom ite of the Stony Mountain Formation. 
Fort Garry beds have not been reported in previous mapping of th e 
area, and almost no outcrop of these beds was noted in the present 
study, apparent ly because the unit is highly recessive. The presence 
of this recessive unit, however, is probably respons ible for the 
extens ive scarp development and the spectacular block slumping 
observed along the edge of the Stony Mountain outcrop belt at a 
number of locations (Figure GS-15-2). The shaly beds of the Fort 
Garry Member appear to have prov ided a zone of separation 
permitting extens ive ice wedging. Numerous 8 to 10 cm open 
fractures are evident for more than 100 m back from the scarp face, 
indicating extens ive latera l d isplacement. The peculiar reverse or 
inward slumping seen in Figure GS-15-2 possibly resul ts from the 
position of groundwater level relative to the horizon of separation . 
Maximum ice wedging has occurred near the base of the separated 
blocks. Most other slumped scarps show a normal or outward tipping 
of the slump blocks. 

Slumped scarps also occur in Red River strata, at the 
Precambrian con tact. In this case, separat ion occurs at the sandy, 
argillaceous, and weathered zone at the Precambrian erosion 
surface. The weathered zone in this area appears to be very thin or 
absent (Hole M-7-79) as compared to more southerly areas such as 
Grand Rapids, where the upper 3 m of the granite is highly 
weathered. The decrease in thickness of the weathered zone may 
possibly co incide wi th the deposit iona l pinchout of the Winnipeg 
Formation. 

In sharp contrast to the Red River Format ion, the Stony 
Mountain Formation shows litt le variat ion in thickness, rang ing only 
from about 30 to 33 m. Data are in sufficient to indicate any regional 
variations in th ickness of Sil urian strata, although they appear to thin 
somewhat to the north. 

As noted previously , revis ion of the Geo log ic Map of Manitoba 
included extens ive extrapolation of Ordov ician or Silurian "outcrop" 
belts into the large and prev iously unmapped area southeast of 
Hargrave Lake. The extent of those proposed revisions necessitated 
the im plementation of a helicopter-based survey to c heck the 
accuracy of the extrapolation. The basis for the extens ive revision in 
this area was two-fold. First ly, a general although irregu lar 
topographic rise of abou t 45 m is ev ident in an area where regional 
dips are only about 1.5 m per km. Photogeolog ic studies (Bell, 1978) 

73 

had ind icated that most topographic highs represented areas of 
bed rock outcrop or near outcrop, so it was known that the outcrop 
pattern would be closely controlled by the topography, and this 
would result in a pronounced northeasterly shi ft in the outcrop belt. 
Second ly, the topographically high area genera ll y co incides with a 
synclinal flexure referred to as the Moose Lake Syncline (McCabe, 
1967), which has the same (additive) effect of shift ing the outcrop 
belts even farther up dip to the northeast, along the axis of the 
syncline. 

Field mapping has shown the initial interpretat ion to be 
reasonably accurate, despite the size of the area, the uncertainty as 
to the exact configuration of the sync linal fl exure, the effect of 
regional isopach variations, and the considerable effect of 
topographic relief. Minor alterat ions were incorporated into the 
Geolog ical Map of Manitoba, and further rev ision wil l be possible 
when compilation of all new data is completed, but such revisions 
w ill be minor and shou ld involve on ly extension of some subunits 
w ithin the Si lurian. 
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FIGURE GS-15-2: Stony Mountain Formation; slumped scarp northwest of Hargrave Lake. Note inward (reverse) dip of slumped blocks. 
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GS-16 STRATIGRAPHIC AND INDUSTRIAL 
MINERALS CORE HOLE PROGRAM 

H.R. McCabe 

The 1979 in-house core hole program represents a continuation 
of the previous dril l program. A total of 11 holes were drilled for a total 
depth of 846 m, bringing the total length drilled to date to 5394 m. 
Well data are shown in Table GS-16-1 , and hole locat ions in Figure 
GS-1. No major prob lems were encountered except for some 
difficulty in controlling an artesian f low of brackish water in ho le 
M-9-79. A head estimated at in excess of 20 m with very high f low 
rates, indicative of high permeability, forced abandonment of the 
hole before target depth was obtained. 

Holes 1, 2, 3, 10 and 11 were dri lled to obtain data for the 
Industrial Minerals aggregate resources study in the general area 
north and west of Winnipeg . Results are discussed by B. Bannatyne 
in Sect ion GS-17 of this report. 

Holes 5, 6, 7 and 8 were drilled in support of the stratigraphic 
mapping program, and the results are discussed in Section GS-150f 
th is report. 

Hole M-4-79 was intended to be a deep test hole (proposed ToO . 
± 270 m) to provide a complete section of Ordovician and Si lurian 
strata to the top of the Winnipeg Formation . However, extremely 
poor drilling condit ions were encountered and the hole was 
abandoned at on ly 118 m while stil l in Silurian. 

The reason for the difficult drilling is development of a sporadic 
but extensive karst (?) solution and infill. The Devonian section was 
mainl y as expected with a thin dolomite zone occurring below the 
high-calcium quarry beds of the Elm Point Formation. The basal 
Devonian Ashern Formation is well developed, somewhat thicker 
than expected, and consists almost entirely of shale/dolomite 
breccia. 

In the underlying Silurian Interlake beds, extensive development 
of relatively small , clay- infi l led cavities was encountered to a depth 
of 71 m below the top of the Si lurian. The number and size of cavit ies 
decrease with depth. The clay infi ll is dominantly red to a depth of 
40 m be low the top of the Silurian , and the surrounding dolomites 
show extensive redd ish coloration . Below this depth the infill is grey 
to green. This extensive development of clay-fil led so lution cavities 
in the upper Silurian beds probably represents incipient karst 
deve lopment during the late Silurian - early Devonian erosional 
interval. 
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Although the hole was drilled deep enough to have intersected 
at least the middle Si lurian marker beds (i. e. East Arm sandy 
dolomites), no sign of any marker beds was seen, and no reliable 
correlat ion is possible within the Sil urian sequence. In order to 
obta in the desired structural and stratigraph ic data, it will be 
necessary to carry out additional drilling, possibly relocating in the 
vicinity of Mulvihill, where previous drilling (M-6-69) indicates 
re latively solid bedrock. 

Hole M-9-79 is located at a recently opened Department of 
Highways quarry expos ing high-calc ium brachiopod biomicr ite 
beds of Devonian age. In itial lithologic correlati on suggested that 
these beds comprise part of the Souris River Formation. The f lat­
ly ing nature of the quarry beds was believed compatible w ith this 
correlat ion. An in ter-reef section of Winnipegosis beds was 
expected, and the objective of the hole was to dri ll to the base of the 
Devon ian for structural data to permit reg ional estimates of reef 
thickness etc. It was also noted , however, that the quarry beds are 
lithologically similar to lower Dawson Bay beds, but since all other 
known Dawson Bay occurrences in this area are located on 
structural /topographi c domes indicative of underl y ing Winnipegosis 
reefs, the Souris River correlation was preferred. 

Dr ill results proved th e in itial correlations to be incorrect. The 
quarry beds are lower Dawson Bay, and porous reefal Winnipegosis 
dolomites were intersected at a depth of on ly 21 m, accompanied by 
a strong artesian flow. The flow increased with depth to the point 
where dri l ling had to be terminated. Unfortunately no accurate 
estimate of Winnipegosis reef thickness can be made for this hole, 
but reg ional extrapolation suggests a possib le thi ckness of 90 m or 
more, which would mark this as the thi ckest reef known in this 
portion of the outcrop bel t. The apparently f lat- lying nature of the 
overlying Dawson Bay beds is unusual. It suggests that the 
underlying reef is flat-topped, unl ike most other reef-associated 
occurrences. Possibly the extent of the quarry is insufficient to show 
development of the typical domal structures. 

The numerous natural salt springs in the area indicate the 
presence of a number of reefs, or a reef comp lex. Further drilling is 
anticipated, to provide the structural and isopach data necessary for 
regional extrapolation. It wi ll be necessary, however, to pick an inter­
ree f location so as to avoid the problem of artesian water. 



TABLE GS-16-1 SUMMARY OF CORE HOLE DATA 

Hole No. Location and Elevation System/Formation/Member Interval (metres) Summary Lithology 
(est.) 

M-1-79 NW 13-33-11 -2E Overburden - 5.05 Clay, till , g ravel 
(Moore) (+242.7 m) Ordov ic ian - Stony Mounta in -

Gunton 505 - 635 Dolomite, mottled , slightly argillaceous 
Penitent iary 6.35 - 10.3 Argillaceous dolomite 
Gunn 10.3 - 32.5 Argillaceous limestone 

Red River - Fort Garry 32.5 -4805 Limestone, laminated; dolomite, cherty 

M-2-79 SW 12-17-12-2E Overburden 0 - 5.7 Cla y, till 
(Lilyf ield) (+243.9 m) Ordovician - Stony Mountain -

Gunton 5.7 - 9.3 Dolo mite, mottled , vuggy 
Penitentiary 9.3 -11.7 Argillaceous dolom ite 
Gunn 11.7 -34.6 Argillaceous limestone 

Red River - Fort Garry 34.6 -45.9 Li mestone, laminated; dolomite, 

M-3-79 SE 3- 25-16-3E Overburden 0 - 3.0 Clay, some till 
(Netley) (+233.2 m) Ordovician - Red River -

Fort Garry 3.0 - 52 Dolomite 
Selkirk 5.2 -52.75 Limestone and cherty banded dolomi t ic 

limestone to 13.6m; mottled do lomi ti c 
limestone. 

Cat Head 52.75 -60.15 Dolomite, mottled 

M-4-79 NE 2- 22-27- 7W Devon ian - Elm Po int 0 - 3.0 Limestone, thin basal dolomite 
(Spearh il l (+287 m) Ashern 3.0 -10.0 Breccia, shale/do lomite, shades of red 
Quarry) and brown 

Silurian - Interlake Group 10.0 -98.7 Dolomite, variable, aphanitic to granu lar 
and vuggy; shale-fil led cavities 
upper 70 m. 

M-5-79 16-1 G-55- 13W Silurian - Moose Lake 0 - 4.6 Dolomite, aphanitic, stromatolitic 
( Littl e (+273 m) Inwood 4.6 -127 Do lomite, calcarenitic 
Lim estone Fisher Branch 12.7 -15.7 Dolomite, fossiliferous 
Lake) Ordov ic ian - Stonewal l 15.7 -33.5 Dolomite 

Stony Mountain - Willi ams 33.5 -37.3 Dolomite, dense, slightly arg il laceous 
Gunton 373 -50.9 Dolomite, nodular bedded 
Penitentiary /Gunn 50.9 -66.7 Dolomite, slightly argillaceous, 

fossiliferous 
Red River - Fort Garry 66.7 -77.5 Dolomite, dense, partly shaly 

Selkirk etc. 77.5 -118 Dolo mite, mottled, sandy at 
base 

M-6-79 6-32- 57- 12W Winnipeg (118 est.) 
(M inago River (+297 m) Tota l Depth 11795 
microwave 
tower) Sil ur ian - Atikameg 0 - 3.4 Dolomite, vuggy, granu lar 

Moose Lake 3.4 - 5.2 Dolomite, alphanitic, stromatoli tic 
Inwood 5.2 -10.5 Dolomite, calcarenitic 

(sandy marker) 10.5 -17.5 Sandy dolomite breccia 
Fisher Branch 17.5 -19.0 Dolomite, fossiliferous 

Ordovician - Stonewall 19.0 -34.3 Dolomite 
Stony Mountain - Wi lliams 34.3 -37.9 Dolomite, dense, slightly argillaceous 

Gunton 37.9 -51.9 Dolomite, nodular 
Pen itentiary /Gunn 51.9 -65.7 Dolomite, slightly argi llaceous, 

burrowed 
Red River - Fort Garry 65.7 -75.5 Dolomite, dense, shaly interbeds 

Selkirk etc. 75.5 -109.9 Dolo mite, mottled 
Winnipeg 109.9 -111.9 Sandstone 
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TABLE GS-16-1 SUMMARY OF CORE HOLE DATA (continued) 

Hole No. Location and Elevation System/Formation/Member Interval (metres) Summary Lithology 
(est.) 

M-7-79 2-2-64-16W Overburden 0 - 6.6 Sand and gravel 
(Wekusko (+282 m) Ordovician - Stony Mountain -
Stn.) Penitentiary /Gunn 6.6 -13.5 Dolomite, sli ghtly argil laceous, 

foss ili ferous 
Red River - Fort Garry 13.5 -21 .5 Dolomite, dense, shaly interbeds 

Selkirk etc. 21.5 -52.17 Do lomite, mottled 
Winnipeg (not present) 

Precam brian 52.17 -53.8 Granite , slightly weathered 

M-8-79 NW 15-32-59-16W Ordovician - Stonewall 0 - 7.7 Dolomite, f ine-grained dense 
(Ta lbot Lake (+259 m) Stony Mountain - Williams 7.7 -10.1 Dolomite, sli ghtly argil laceous 
Portage) Gunton 10.1 -26.5 Dolomite, nodular 

Penitentiary 26.5 -38.1 Dolomite, s!ight ly argillaceous 
Red River - Fort Garry 38.1 -47.5 Dolomite, shaly interbeds, reddish 

Selkirk etc. 47.5 -81 .7 Dolomite, mottled 
Winnipeg 81.7 -84.6 Sandstone 

M-9-79 NW 16-31-33-19W Devonian - Dawson Bay 0 -11 .3 Li mestone, biomicrite; dolomite 
(Camperville (+258 m) 
South Quarry) Second Red 11.3 -21.0 Shale, dolom it ic, red 

Winnipegosis 21.0 -38.45 Dolomite, exce ll ent porosity, reefoid 

M-10-79 NW 13-31-13- 1W Overburden 0 - 5.0 Clay, till 
(Warren) (+249.7 m) Si lurian - Interlake Group 5.0 -40.3 Dolomite, dense, fossiliferous and 

porous 
Ordovician - Stonewall 40.3 -54.05 Dolomite; red sha ly interbeds 

Stony Mountain - Williams 54.05 -59.1 Dolomite, shaly and sandy interbeds 
Gunton 59.1 -69.9 Do lomite, mottled 
Penitentiary 699 -72.35 Argillaceous do lomite, pale green and 

purple 

M-11-79 NW 14-35-16-1E Overburden 0 - 4.45 Clay, till 
(Teu lon) (+271.3 m) Silur ian - Interlake Group 4.45 -12.0 Dolomite, yellowish, foss iliferous 

Ordovician - Stonewall 12.0 -23.55 Dolomite, mottled; clayey bands 
Stony Mountain - Williams 23.55 -29.1 Dolomite, arg ill aceous, sandy 

Gunton 29.1 -39.7 Dolomite, mottled 
Penitentiary 39.7 -50.7 Dolomite, argillaceous 
Gunn 50.7 -62.85 Limestone, argi ll aceous, foss il iferous 

Red River - Fort Garry 62.85 -97.15 Limestone; do lomite, cherty and dense; 
clay at 78.2 m 

Selkirk 97.15 -112 Limestone, cherty; mottled dolomitic 
l imestone 
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GS-17 DOLOMITE RESOURCES OF THE 
SOUTHERN INTERLAKE AREA 

(63HI14, 15; 63 1/2, 3, 6, 7) 

by B.B. Bannatyne 

Dolomite and dolomitic limestone in the Ordovician and 
Silurian strata of southern Manitoba are sources of raw material for 
crushed stone, lime, and decorative building stone. Continuous 
quarrying of these rocks since the early days of settlement in the Red 
River Valley has led to depletion or near-depletion at some quarry 
sites. Continued development of the area, and particularly the 
building of new homes, subdivisions, and plant sites in the Winnipeg­
southern I nterlake region has made necessary a more precise 
knowledge of the abundant quarriable resources of these rocks. 

During 1979, work was concentrated in the area extending from 
St. Norbert north to Winnipeg Beach, and from Warren east to 
Beausejour, in cluding six 1 :50 000 NTS sheets (the Winnipeg, 
Dugald, Selkirk, Stonewall, Teulon, Red River Delta sheets). Maps 
showing the depth to bedrock, topography of the bedrock surface, 
and the projected geological contacts of Ordovician and Silurian 
strata are being concurrently released as Preliminary Maps 
1979DR-1 to 12 inclusive. 

The information has been of use in compiling mineral resource 
maps for Municipal Planning Districts, under 'Policy 13', and it is 
hoped the maps will be useful to producers in identifying areas where 
bedrock is sufficiently close to surface to be quarriable. Several 
previously unknown sites have been identif ied, many near major 
transportation routes. Additional work in the Municipality of 
Rockwood is currently being done under contract by F.J. Maclaren 
Ltd. to identify near-surface bedrock. 
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The examination of recently acquired drill core, and of core in 
storage from previously drilled holes, has resulted in a better 
delineation of the geology and geological contacts in the area. The 
resu lts of the 1979 drilling are listed in Table GS-16-1. 

Drill holes M-1-79 and M-2-79 were drilled in the Moore and 
lilyfield area to determine the thickness of the Gunton Member and 
to outline an anomalous structure in the unit. In M-1-79, 1.3 m of 
dolomite was intersected below 5.05 m of glacial till. In M-2-79, 3.6 m 
of Gunton dolomite was intersected below 5.7 m of overburden. 
However, compared with the results from hole M-5-77, drilled 1.3 km 
to the southeast, the dip of the Gunn Member appears to be about 
twice the regional amount in this location. 

Projections of regional structure suggested the possibility of 
outliers of the Fort Garry Member as bedrock highs along Highway 8 
between St. Andrews and Melnice. This was confirmed in hole 
M-3-79, where 2.2 m of Fort Garry dolomite was intersected at a 
depth of 3.0 m, overlying beds of the Se lkirk Member. 

Holes M-10-79 and M-11-79were drilled to provide stratigraphic 
control for the Stonewall and Teulon map sheets. The former hole, 
near Warren, provided 35.3 m of core of the lower part of the Silurian 
Interlake Group which, because of the 100 percent recovery, has 
provided excellent control for this part of the section for which good 
drill core has been unavailable. Hole M-11-79 provided basic 
geological control for the northern part of Rockwood Municipality. 
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PRECAMBRIAN MAPPING: 
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1979L-1 

1979L-2 

1979L-3 

1979L-4 

1979M-1 
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1979R-1 

1979R-2 

1979T -1 

1979T -2 

1979W-1 

Molson Lake, East Half (63 1/1,2,7,8) 
by W. Weber and J.J.M.W. Hubregtse 

Molson Lake, West Half (63 1/3,4,6) 
by W. Weber and J.J.M.W. Hubregtse 

Oxford House, Southwest Half (Parts of 53L!3,4,5,6) 
by D.C.P. Schledewitz and R.T. Kusmirski 

Oxford House, Southeast Half (Parts of 53L!1 ,2,7,8) 
by D.C.P. Schledewitz and RT. Kusmirski 

Stull Lake, Southwest Half (Parts of 53K/3,4) 
by D.C.P. Schledewitz 

Barrington Lake area (64C/16) 
by H.P. Gilbert 

Melvin Lake area (64F/1) 
by H.P. Gi lbert 

Sickle Lake, South Half (64C/10) 
by H,V. Zwanzig 

McGavock Lake, South Half (part of 64C/11) 
by H.D.M. Cameron 

Northern Indian Lake (64H) 
by T. Corkery, P. Lenton, G. Werniuk and A. Wilson 

Herchmer, West Half (54E) 
by T. Corkery and P. Lenton 

Northern Indian Lake, Southwest (64H/3,4,5,6) 
by T. Corkery, P. Lenton, G. Werniuk and A. Wilson 

Minago River-Black Duck Lake (Parts of 63J/7,8,9,10) 
by J.J.MW. Hubregtse 

Pemichigamau Lake and Opachuanau Lake (Parts of 64B/5,12) 
by D.A. Baldwin 

Earp Lake and Issett Lake (Parts of 64B/6, 11) 
by DA Baldwin 

Paint Lake, North Part (parts of 630/9 east half; 63P/12 west half) 
by R Charbonneau and S. Sutherland with information 

by J.J. Macek and J.K . Russell 
Supercedes Preliminary Map 1978T-2 

Paint Lake, South Part (Parts of 630/8 east half; 63P/5 west half) 
by R Charbonneau and S. Sutherland with information 

by J.J . Macek and J.K. Russell 
Supercedes Preliminary Map 1978T-2 

White Lake-Bear Lake area (Parts of 63K/12,13) 

by A.H. Bailes and E.C. Syme 
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URANIUM FOLLOW-UP PROGRAMME: 

1979UR-1 

1979UR-2 

1979UR-3 

1979UR-4 

1979UR-S 

1979UR-6 

1979UR-7 

1979UR-8 

Beaver Hill Lake URP Anomaly: Gamma Spectrometer 
Tota l Count (S3L/2) 

by N.M. Soonawala 

Beaver Hil l Lake URP Anoma ly: Gamma Spectrometer: Potassium (S3L!2) 
by N.M. Soonawala 

Beaver Hill Lake URP Anomaly: Gamma Spectrometer: Equivalent Uranium (S3L!2) 
by N.M. Soonawala 

Beaver Hill Lake URP Anomaly: Gamma Spectrometer: Equ ivalent Thorium (S3L!2) 
by N.M. Soonawala 

Beaver Hill Lake URP Anoma ly: Magnetic Field (S3L!2) 
by N.M.Soonawala 

Beaver H ill Lake URP Anomaly: VLF-Electromagnetic (S3L!2) 
by N.M. Soonawa la 

Hel icopter Sc inti l lometer Survey - Mistuhe Lake (S3L11) 
by N.M. Soonawala 

Car Scintillometer Survey: Nopim ing Provincial Park (S2L!11 & 14) 
by N.M. Soonawa la 

DOLOMITE RESOURCES OF THE SOUTHERN INTERLAKE AREA: 

1979DR-1 Winnipeg: Overburden th ickness (62H / 14) 
by B.B. Bannatyne and C. Jones 

1979DR-2 Winnipeg: Geology and bedrock topography (62H / 14) 
by B.B. Bannatyne and C. Jones 

1979DR-3 Dugald: Overburden thickness (62H / 1S) 
by C . Jones and B.B. Bannatyne 

1979DR-4 Dugald: Geology and bedrock topography (62H / 1S) 
by C. Jones and B.B. Bannatyne 

1979DR-S Se lkirk: Overburden th ickness (62 1/2) 
by C. Jones and B.B. Bannatyne 

1979DR-6 Selkirk: Geo logy and bedrock topography (62 1/ 2) 
by C. Jones and B.B. Bannatyne 

1979DR-7 Stonewal l: Overburden thickness (62 1/3) 
by B.B. Bannatyne and C. Jones 

1979DR-8 Stonewal l: Geology and bedrock topography (62 1/3) 
by B.B. Bannatyne and C. Jones 

1979DR-9 Teulon : Overburden thickness (62 1/6) 
by B.B . Bannatyne and C. Jones 

1979DR-10 Teu lon: Geology and bedrock topography (62 1/6) 
by B.B . Bannatyne and C. Jones 

1979DR-1 1 Red River De lta: Overburden th ickness (62 1/7) 
by C . Jones and B.B. Bannatyne 

1979DR-12 Red River Delta: Geology and bedrock topography (62 1/7) 
by C . Jones and B.B. Bannatyne 

81 

1:2 SOO 

1:2 SOO 

1:2 SOO 

1:2 SOO 

1:2 SOO 

1 :31 680 

1 :126 720 

1:S0 000 

1 :SO 000 

1:S0 000 

1:S0 000 

1:S0 000 

1:S0 000 

1:S0 000 

1:S0 000 

1:S0 000 

1:S0 000 

1 :SO 000 

1:S0 000 



Position: 

Director: 

Senior Precambrian Geologist: 

Precambrian Geologists: 

M ineral Deposit Geologists: 

Geophysicist: 

Phanerozoic Geologists: 

Industrial Minerals Geologist: 

Secretarial: 

MANITOBA GEOLOGICAL SURVEY 

993 Century Street, Winnipeg, Man. R3H OW4 

Staff: 

Dr. w.o. McR itchie 

Dr. W. Weber 

D.C.P. Schledew itz 
MT Corkery 
PG. Lenton 
Dr. H.V . Zwanzig 
H.P. Gilbert 
H.o.M . Cameron 
Dr. R.F.J. Scoates 
J.J. Macek 
Dr. J.J.MW. Hubregtse 
Dr. A.H. Bailes 
E.C. Syme 

Dr. G.H. Ga le 
DA Baldwin 
Dr. P. Theyer 

Dr. N.M. Soonawala 

Dr. H.R . McCabe 
J. Malyon 

B.B. Bannatyne 

B. Thakrar 
L. Chudy 
D. Navitka 

82 

Area of current involvement: 
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INTRODUCTION 

The activities of the Aggregate Resources Section have 
continued to reflect increasing concern for resource management 
pressure brought about by impending shortages of high quality 
gravel in the vicinity of urban centres in Manitoba. The requirement is 
still particularly acute in the Winnipeg region, and steps have been 
undertaken to proceed with detailed mapping of gravel and near 
surface limestone sources both to the east of Winnipeg and in the 
southern I nterlake. Results of the latter work are not yet available as 
fieldwork is ongoing by James F. Maclaren Ltd. 

Regional planning concerns have influenced the activities of the 
Section to the extent that mapping in the Neepawa area, for instance, 
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was undertaken both in response to resource plann ing needs and to 
loca lised aggregate shortages. The integration of potential industrial 
mineral resource extraction areas into Development Plans and the 
initiation of procedures des igned to protect granular resources in 
terms of the formulation of Aggregate Resources Management 
proposals have been undertaken. Two such proposals are currently 
being considered by the Se lkirk and District and Morden, Stanley, 
Thompson, Winkler District Boards. 

Winnipeg , 
October, 1979. 

Susan Ringrose, Head , 
Aggregate Resources Section. 



QUATERNARY GEOLOGY AND SAND AND GRAVEL 
RESOURCES OF THE MUNICIPAL SURVEYS AREA 

by Gaywood Matile and Glenn Conley 

Field mapping , resistivity and backhoe work was conducted in 
the Rural Municipalities of Ste. Anne, Springfield , Tache and 
Hanover. The Bird's Hill Region is excluded from th e study area. The 
purpose of this study was 1) to delineate sand and gravel deposits to 
serve as a reference for land use p lanning and 2) to obtain a better 
know ledge of the Quaternary stratigraphy. In the area, glac iof luvial 
gravel deposi ts are associated , in classica l Wisconsin time, with 
either the Labradoran lobe wh ich is derived from the north or 
northeast or the Keewatin lobe which is derived from th e west or 
northwest. 

LABRADORAN GLACIOFLUVIAL SAND AND GRAVEL 
A topograph ical high area, located three kil ometres south 

southeast o f Giroux is cons idered to be the on ly sand and grave l 
depos it associated with th e Labradoran ice advance (Figure 
AR-1-1). At the base of a 15 metre deep excavation on the ridge, 4 to 6 
metres of sandy til l is exposed. Overlying the t ill is a san d and gravel 
unit in which sandy till also appears as stringers. Analysis of the t i ll 
indicates a sand content of 73 percent, suggest ing a correlati on with 
th e Senkiw Till as descr ibed by Fenton (1974). The sand and grave l 
unit is severely folded and fa ulted , suggest ing depos ition in an ice 
contact enviro nment and subsequent overr iding by Keewatin ice 
from the northwest. This conc lusion is further supported by a 
carbonate-r ich till, contai ning 46 percent sand, exposed along th e 
fl anks of th e deposit wh ich is corre lated with the Marchand Till 
(Fenton, 1974; Teller and Fenton , 1979, in press). 

KEEWATIN GLACIOFLUVIAL SAND AND GRAVEL 
A dissected mora ine ridge comprised partially of Keewatin sand 

and grave l extend s for approximately 30 kilometres in the south 
centre of the area pass ing throug h the town of Blumenort (Figu re 
AR- 1-1). The southern portion of the ridge which is partially buried 
by lacustr ine clay, consists of sand and gravel, along the northwest 
flank o f a till high. Paleocurrent directions in the gravel run 
consistentl y para llel to the ridge, in a northeaster ly direction. The 
presence o f extensive tabular and trough cross-stratification and 
c last supported gravel, suggests deposition within an open channe l. 
Th e feature is therefore considered to be a kame terrace, deposited 
when the Keewat in lobe was stationary along the line of the 
"Blumenort moraine". 

The northern porti on of the moraine is more comp lex. Current 
directions are highly variab le over short distances. In severa l 
sections two tills are exposed, an upper thin till which conta ins 38 
percent sand and a lower till which contains 56 percent sand . 
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Tentative ly the upper t ill is correlated with the Steinbach T ill which 
overrode an earlier recess iona l moraine formed by the Marchand ice 
advance. The divers ity of pa leoflow directions is attributable to the 
two or more phases of g laciof luvial activi ty. 

Other notable sand and gravel deposits w ith in th e area include 
six eskers believed to be associated with Keewatin ice because of 
their orientat ion , t i ll associati on and paleocurrent d irection (Figure 
AR-1 - 1). Other glaciofluv ial and deltaic sand and gravel deposits, 
which generally fo rm isolated hills, are also be lieved to be depos ited 
con temporaneously with the overall retreat of the Keewatin ice. 
Many of these are overridden by a thin carbonate-rich till (Fenton, 
1974). 

ECONOMIC GEOLOGY 
The glaciofluvia l sand and gravel deposits are most ly composed 

of high qua lity aggregate and are frequently over 10 metres thick. 
The actua l thickness of many is unknown due to the high water tabl e. 
That portion of the eskers wh ich is over lain by f ine lacustrin e 
sed iments tends to be depleted. However, where they crop out on the 
till plain further east they are not so rea di ly recognized and have 
good potent ial for future sand and gravel exp lorati on and extraction. 
Sand and gravel quantities are present ly unknown due to this lack of 
exposure. 

The beach r idges of the area shown on FigureAR-1-1 represent 
a very small proportion of th e economical sand and gravel. One large 
ridge (located 6.5 kilometres east of Ste. Anne) is among several 
sufficien tly extensive for sand and grave l ext raction. 

Loca l demands on sand and gravel, primari ly for highway 
construction and maintenance, are low with respect to the reserves 
of the area. However, as the present reserves in th e Bird's Hil l 
complex are quickly diminish ing, the larger, untapped deposits in 
the study area are proving attracti ve sites for more detailed 
exp lorat ion. 

REFERENCES 

Fenton , M.M. 
1974: The Quaternary Stratigraphy of a Port ion of Southern 

Manitoba, Canada. Unpubli shed Ph .D. thes is , 
University of Western O ntari o. 

Tel ler, J .T., Fenton , M.M. 
in press: Late Wisconsinan Glac ial Stratigraphy and Histo ry of 

Southeastern Manitoba, Canadian Journal of Earth 
Sciences. 



4E 5E 6E 

12 

II 

9 

8 

7 

6 

5 

4 

FIGURE AR-1 -1: Surficial Geology of the Municipality Surveys Area. 
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QUATERNARY GEOLOGY AND AGGREGATE 
RESOURCES OF THE NEEPAWA AREA 

by M.A. Mihychuk and H. Groom 

The Neepawa study area consists of the whole of the Rural 
Municipalities of Rosedale and Langford and adjacent areas as 
found on NTS sheets 62J/2 to 6 and 62J/11. It can be conveniently 
divided into two parts: the Neepawa area in the north and the 
Brookdale area in the south. The Neepawa area extends westwards 
from 99° 1S'W to 99° 4S'W and northwards from SOO 1S'N to SOO 4S'N. 
Riding Mountain National Park extends into the northwest corner of 
the area but was not mapped for this study. The Brookdale area, 
conta in ed within latitudes SOO OO'N and SOO 1S'N and longitudes 99° 
OOW and 99° 4S'W, was previously mapped as part of the Brandon 
Region by Underwood, McLellan and Associates in 1976. The 
present study undertook supplementary field work in this area. 

The objectives of the field study were to: 
(a) map the surfic ial geology and determine the Quaternary 

stratigraphy of the area; 
(b) provide background aggregate resource information for the 

Neepawa and Area Planning District. 
Preliminary map sheets at a scale of 1 :SO 000 are available 

showing the surficial geology and delineating the aggregate 
deposits (series 1979P-N-1 to 4). 

The Neepawa study area covers approximately 3300 sq. km. It 
in cludes two major physiographic regions: the Western Uplands 
(Second Prairie Level) in the west and the Manitoba Lowlands in the 
east. They are separated generally by the Manitoba Escarpment 
(Figure AR-2-1) . Bedrock underlying the Manitoba Lowlands is 
composed of Jurassic shales, sandstones and limestones, while the 
foot of the Escarpment and the adjacent Uplands are of Cretaceous 
shales and sandstones. The Cretaceous bedrock exposed in incised 
stream valleys along the escarpment edge is the Odanah Member of 
the Riding Mountain Formation (Bannatyne, 1970). 

SURFICIAL GEOLOGY 
The stratigraphic and areal relationships of the surficial units 

are shown in Figures AR-2-1 and AR-2-2. Each unit is briefly 
discussed in generally chronological order from the oldest to 
youngest. 

The assumed ear liest Quaternary deposit occurs in a pit, 3 km 
east of Bethany, which contains unusually high percentages of 
quartzite and chert. In this regard it is similar in lithologic 
composition to a deposit described by Nielsen and Matile (1978) in 
the Swan River area and to the Souris sand and gravel. These 
deposits may be early Pleistocene in age. 

Two lithologica lly distinct tills are found in the area. To thewest 
a dark brown till containing 40-98% shale by weight (Unit 2a), 
referred to by Klassen (1966) as the Lennard Till, comprises the 
hummocky topography of the Uplands area. The shale content 
decreases in the area between the Escarpment and the Campbell 
strand line between Arden and Birnie. Here the till contains 1-20% 
shale and shows signs of water modification. Thetill to the east of the 
Campbell strandline is silty w ith no shale clasts, and is referred to on 
Figure AR-2-1 as the Interlake Till (Unit 2b) . 

Two types of outwash occur: linear outwash deposits and 
extensive outwash plains. Linear outwash deposits occur as terraces 
along the valley of the McFadden Spillway. There are two major 
outwash plains, one at Bethany and the other 6 k m west of Neepawa. 
These deposits (Unit 3) are mainly of shale rich gravel. 

Sand deposits associated with the Assiniboine Delta (Unit 4a) 
extend southwards from approximate ly 13 km north of Neepawa and 
cover an area of more than SOO sq . km. Much of this sand has been 
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reworked into dunes which have for the most part been stabilized by 
vegetation. 

Depos its of glacio-lacustrine clay (Unit 4b) are found along the 
Escarpment, in the vicinity of Brookdale, north of Neepawa and west 
of Arden. These are believed to result from local ponding above the 
Campbell beach leve l in association w ith ice recession. East of the 
Escarpment localized clay beds are found within the till, beach ridges 
and littoral sands. 

Two major series of Lake Agassiz beach levels (Unit Sb) are 
found in the area. One occurs along the Escarpment west of 
Neepawa at 410 m above sea level. These are tentatively ascri bed to 
the Herman strandline. The Upper Campbell strandline 324 m above 
sea level is extremely well developed in the Neepawa area and is 
composed of well sorted, normally graded, horizontally bedded , 
sandy pebble gravel. At Kelwood the strandline is a well pronounced 
scarp composed of t ill and bedrock. The Lower Campbell strandline 
is also very prominent and can be traced through the area paralleling 
the Upper Campbell 10 m - 1S m below it. Numerous small 
discontinuous beach ridges are found east of the Campbell beach 
level recording sequential , lower levels of the receding glacial lake. 

Littoral sands (Unit Sa) which were deposited in a near shore 
environment of the lake are found c lose to the beach ridges. These 
sands are generally medium fine textured and show no distinct 
bedding . 

Minor deposits of alluvium (Unit 6), composed usually of sand, 
silt and clay, occur in the f lood plains of present day streams. 
Numerous alluvial fans flank the Escarpment where th e change in 
slope results in a reduction of stream energy and thus its capacity to 
carry sediment. The material in the fans is generally coarse, shaley, 
pebble gravel at the apex but becomes finer dista lly. 

One and one half kilometres east of Birnie, a stream section 
shows three distinct fossiliferous paleosols suggesting three periods 
of deposition and subaerial modification of the fan. Subsequent 
headward erosion by the Birnie Creek has led to the stream capture 
of the water flowing in the McFadden Spillway. 

Organic deposits (Unit 7b) are found in the lowlands. They 
generally occur between ridges and are most frequent to the east of 
the Campbe ll strandl ine. 

ECONOMIC GEOLOGY 
High quality aggregate resources occur in the Upper and Lower 

Campbe ll beaches, locally known as th e Arden Ridg e. Thi s source is 
ideal for concrete, requiring very little modification. For th is reason 
aggregates from the Arden ridge are used extensive ly within a 100 
km radius of the study area. Much of this valuable resource is made 
unavailable by roadways, ut il ity lines and buildings. However, the 
accessible supp ly should be sufficient to meet immediate future 
needs. 

An outwash fan 6 km west of Neepawa conta in s moderate 
quality aggregate which has been used extensively for local needs. 
This deposit is an important local source of sand and gravel and 
should continue to be used in the future. Outwash deposits at 
Bethany and Scandinavia (outside the study area) are also used to 
meet the loca l demand for sand and gravel. 

In general, the beach ridges contain the higher quality sources; 
the outwash plains contain moderate quality gravel, while the 
outwash terraces comprise lower quality sources. The estimate of 
quality is inversely proportional to the shale c last con tent. 
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FIGURE AR-2-2: Schematic Stratigraphic Column of the Neepawa Study Area. 
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AGGREGATE RESOURCES MANAGEMENT 

by Peggy Large 

The aggregate resources management program has been 
designed to address two recognized needs: firstly , the need for an 
assured supply of sand and grave l for present and future 
construction; and secondly, the need for an integrated resource data 
base for regional land use and development planning acti vities. 

The program involves initia ll y the selection of areas for sand 
and gravel inventory. Detailed survey work is required in 
Municipalities which are act ively involved in land use and 
development planning and in which there is a deficit of sand and 
gravel and other industrial minera l resource data. Emphasis is also 
placed on regions facing an impending shortage of sand and gravel 
reserves. 

Inventory data are compi led in standard format and are filed in 
the computer storage system called PLSTCNG. The computerized 
data base has been des igned to provide information to gravel users 
as well as resource planners and is keyed to parameters such as 
location, deposit type, material quality, and reserves. 

For each inventory region, mineral data are synthesised into a 
form useful for resource management and land use planning 
activities. Application of this information typical ly takes one of three 
forms: Firstly the data are used in the review of Basic Planning 
Statements written for each Municipali ty or Planning District to 
ensure the concern for aggregate resources planning, particularly in 
areas where the supply of these resources is limited or where the 
demand is high. I n other locations, the significance of the aggregate 
extraction industry requires integration of resource data into basic 
planning proposals. Secondly, information is used to provide 
resource data and resou rce management proposals to p lanning 
agencies dealing with both private and Crown land . These take the 
form of an information package in response to req uests from 
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Planning Boards. The resource management proposa l deals with 
resource inventory, future demand for aggregate, reg ional 
integration of supply and demand with recommendations for 
protect ion of certain va lu able deposits, and specific proposals for 
sequential land use and after-mining rehabilitation. Thirdly , 
subdivision app lications are reviewed to ensure that areas w ith good 
aggregate or industrial mineral potential are not inadvertent ly built 
upon or otherwise rendered unexploitable. 

Much of the aggregate resource and planning activity has 
revolved around the development and emplacement of a minerals 
oriented land use policy. The policy, one of thirteen used as 
guide lines to land use planning and development , aims to protect 
aggregate and ind ustrial mineral resources from land uses which wil l 
preclude their future exploitation. 

These activities which have gained considerab le momentum 
over the past year comprise: 

- review of twenty-five Basic Plann ing Statements (see Figure 
AR-3-1) 

- compilation of sand and gravel resource data for eight 
planning areas 
presentation of three aggregate and industrial minerals 
resource management proposals for inclusion into Develop­
ment Plans 
inventory and data compil ation of aggregate resources in 
ten regions in southern Manitoba and six northern areas 
review of approximate ly fifteen hundred applications for 
land subdivision, ten percent of which requ ired detailed 
investigation and recommendation regarding aggregate 
resources. 
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