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Introduction

The Lower Churchill River Project is a regional geologic mapping program jointly funded
by Federal and Provincial agencies under the Canada/Manitoba Northlands Agreement. The terms of
the agreement were for two years of mapping to be undertaken in the eastern part of the Churchill
Geologic Province of Manitoba. Mapping at a acale of 1:100 000 was done in NTS areas 64H and
54E west half in the 1979 season and 64A and 64B east half in the 1980 season (Fig. 1). Summary
reports (Corkery and Lenton, 1979 and 1980) and preliminary maps (1379M-1 to 1979M-3 and 1980M~1
to 1980M-7) were issued after each field season.

Bedrock exposures were erratic in distribution. West of a line from Gauer Lake to
Harding Lake outcrop is abundant. East of this line the Burntwood-Settee Moraines form a broad
north~trending belt, extending east as far as Campbell Lake and extending north to the Etawney
Moraine. East of the moraines the amount of exposure is quite low, mainly occurring on lakes and
rivers. In the northern half of the area the majority of the exposures located are on the

Churchill and Little Beaver Rivers and riverine lake systems.

General Geology

The majarity of the project area lies within the Churchill Province. The exception is
the segment in the southeast corner from the Odel River to Assean Lake that is of Kenoran age
Superior Province rock. The Churchill segment is Aphebian age. As part of the project four Rb/
Sr whole rock isochrons were determined for Churchill Province rocks by G.S5. Ciark of the Univer~
gity of Manitoba. Clark (198l) determined these ages using u decay constant of 1.42 x ].0_ll yr'l,
The individual isochrons will be listed with the descriptions of the lithologic belts in which
the units occur.

The Churchill segment of the area can be subdivided into six major east-west-trending
lithologic belts. These belts, shown in Figure 2, comprise three major plutonic belts that
separate three domains dominated by or containing significant amounts of supracrustal rocks. The
two northern plutonic complexes, the Chipewyan and Baldeck batholiths are compositionally and tex—
turally similar and may represent the same intrusive event. They may, in fact, merge into one
body to the east of the project area. The two northern batholiths are distinctly different from
the Livingston Plutonic Belt. Similarly, the Partridge Breast~Northern Indian and Campbell -~
Waskaiowaka supracrustal belts share similar lithologies and stratigraphies that are digstinctly
different £rom the Kisseynew belt. Each belt will be described briefly as te the type and diver-
sity of lithologies present without attempting to describe individual units in detail.

Chipewyan Batholith

This region of approximately 14,000 square kllometres represents the southern portion
of an intruslve complex that extends across northern Manitoba and into Saskatchewan (where it is
called the Wathaman batholich). It i{s a complex intrusive terrain comprising at least four
phases; the two major phases differentiated on the map as units 18 and 18a. The two minor phases
do not Form mappable bodies but are present in most exposures of both major phases.

The most abundant rock type {s a mottled pink and white magnetiferous granite charac-
terized by variable proportions of large microcline megacrysts. The quartz content averages )0
per cent, This unit is very similar {n texture and composition to the Baldock batholith., The

second major phase in the Chipewyan batholith is a pink megacrystic syenite or quartz syenite.

1
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The appearance and texture of the syenite is very similar to the megacrystic granite. The prin—
cipal differences are syenite has a lower quartz content (5 to 151), a higher magnetite comntent
(total iron in analyses is double that of the granite phase) and rare traces of fluorite (fluor—
ine content is 2 to 3 times the content of the granites). The higher magnetite content of the
syenite make it possible to roughly delineate the contacts on aeromagnetic maps. The contact
between the syenite and the granite was not observed in outcrop so the relative age of the rwo
phases is uncertaia.

The two minor phases in the batholith are non-megacrystic homogeneous equigranular
granites that intrude the granites and syenites of the two main phases ae dykes and sills. These
phases occur throughout the batholith in amounts ranging from 5 to 30 per cent of the exposed
rocks. The most common coccurrence is of a pink to red fine grained granite to syenogranite that
intrudes the main phases as a series of parallel sills producing a sheeted complex. The fine
grained granite less commonly comprises entire outcrops contaiuing inclusions of the megacrystic
phases, The second minor phase is a grey to buff coloured granite or granodiorite that occurs as
randomly oriented dykes. It rarely forms discrete bodies more than a few metres in width. Both
phases are younger than the megacrystic phases which ocecur as inclusions in the fine grained
phases.

In addition to the major units encountered on North Knife Lake there are regions of
inclusion screens of supracrustal rocks., These dominantly comprise amphibolites and layered
hornblende rich gneisses. This reglon lies at the eastern end of a belt characterized by a
generally low aeromagnetic signature with locally developed magnetic highs, The belt extends
from North Knife Lake east through the northern half of 64H/11, and may correspond to an as yet
undetermined change in the composition of the Chipewyan Batholith.

Extreme aercmagnetic highs with reliefs of 5000 to 7000 gammas above the surrounding
background occur north of Etawney Lake (64H/15), east of Buckland Lake (64H/10) and north of Free—
man Lake (64H/8). The magnetic signature is a "bullseye" or multi-centered bullseye of 2 to 5 km
diameter. Bedrock exposures do not occur in their vicinity so they cannot be correlated with a
specific lithologic unit. Proton precession ground magnetometer surveys (Fig. 1) comprising two
parallel lines (400 feet apart, readings at 25 foot intervals) run in an ENE direction from the
northeast shore of Abigail Lake (north of Etawney) indicating a layered complex as the anomalous
rock. The circular shape of the aeromagnetic anomaly suggests a ring structure.

A preliminary Rb/Sr age for the megacrystic granite of the Chipewyan batholith of 1760
Ma (initial ratio = 0.7038) was determined by Clark (1981). A second isochron giving an age of
1740 Ma (initial ratio = 0.7013) was determined by Clark for the Thorsteinson granite. This is
a discrete intrusion of megacrystic granite similar to the Chipewyan batholith (and the Baldock
batholith) that occurs south of the maln Chipewyan belt in the Partridge Breast-Northerm Indian
supracrustal belt. The ages would indicate the two bodies are related although Clark noted there
are gignificant differences in the Rb/5r systematics for the two bodies. He states that "the
Thorsteinson granite has a lower initial 875:'/8651.' ratio and a much higher Rb/Sr ratio (the Rb/Sr
ratio for the Thorsteinson granite ranges up to about 20, whereas that of the other batholiths
is about 4 and 1, for the Chipewyan and Baldock, respectively). The most significant difference
between the two intrusions {s that the Thorsteinmson granite is a homogeneous intrusive with only
one phase present.

Isotopic age determinations (Moore, et al, 1960) reported in Kretz (1967), indicate an
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age of 1800 Ma for a phase of the Chipewyan Batholith in the central Northerm Indian Lake area
and a 1740 Ma for the Thorsteinson granite.

Partridge Breast -« Northern Indian Supracrustal Belt

This balt, while it is dominantly composed of granodiorite to tonalite intrusives,is
characterized by regions of supracrustal rocks or abundant inclusions of supracrustal rocks in
the intrusives. The variety of intrusive units present in the belt is much greater than in the
large batholichs., The range spans compositions from granite to diorite and gabbro. The most
common intrusive i{s a coarse grained, grey gneilssic granodiorite to tonalite. This predates the
intrusion of the Chipewyan and Baldock batholiths, occurring as inclusions in both. The grano-
diorite 1s intruded by diorite, quartz diorite, diorite to tonalite intrusion breccia, schlieric
leucogranite (probably an anatectic derivative), massive grey homogenecus granite, several ages
of pegmatite and at least two ages of mafic dykes.

The supracrustal rocks represent the eastward continuation of the Southern Indian Lake
metasedimentary gneiss belt (McRitchie, 1977). Within the belt three distant lithologic sultes
have been identified. Cranstone (1972) used a two-fold subdivision fn which he refers to "Wase-
kwan-type" and "Sickle-type” units. The lithologic suite called Wasekwan is not correlative with
the type location of Wasekwan and physical correlation of the units called Sickle-type with the
Sickle Group has not been established therefore the following informal terminology is suggested:

a) The term Arkosic Suite 1s to be used for the "Sickle~type' rocks until such time as a
correlation 13 established. This comprises polymictic wetaconglomerate, meta-arkose
and feldspathic metagreywacke. These magnetiferous or hematitic metasedimentary rocks
are the youngest units in the sedimentary gneiss section.

b)) The Partridge Breast Sulte comprises a mixed section of metavolcanic and metasedimen-
tary rocks. Sillimasnite~muscovite-~rich metagreywacke 18 the predominant rock type
with interlayers of metabasalt, meta-andesite, hornblende~rich metasedimentary rocks
and oligomictic and polymictic metaconglomerates.

c) The Long Point Suite comprises a section of garnetiferous graphite-bearing metagrey-
wacke. It {3 distinctly different from the metagreywacke of the Parctridge Breast
Suite which has less garnet, iIs not graphitic and commonly contains magnetite.
Metavalcanic interlayers are absent in the section mapped along the western shore
of Partridge Breast Lake.

The terminology defincd above is intended as an interim classification and may be redefined or
eliminated in subsequent reports.

The region of Partridge Breast Lake to Gauer Lake 1s dominantly supracrustal rocks of
the Partridge Breast Suite. The structure of this part of the belt is uncertain. Metamorphic
grade and intensity of deformation decrease toward the centre of the region. The stratigraphic
sequence is not symmetrical across this zone but may be more homoclinal with greywacke predomi-
nant in the north and volcanic rocks and conglomerate to the south. Figure 4 1is a composite
stratigraphic column based on the rock exposures on Partridge Breast Lake. The lowest unit
shown is Long Point Suite metagreywacke and the highest unit the base of the Arkosic Suite.

Only the basal portion of the Arkosic Suite 1s observed, consisting of conglomeratic rocks with
minor units of felsic arkosic gnelss and metagreywacke. The supracrustal sequence of the

Parctridge Breast Suite is dominated by the sillimanite rich metagreywackes with metavolcanics
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Figure 4. Composite stratigraphic column for the sedimentary-volcanic sequence
exposed on Partridge Breast Lake,




at the base and top of che sequence. These metavolcanies include basaltic rocks represented by
hornblende and/or plagioclase phyric basalts, rare accurrences of pillowed basalts and some
probable breccias, and felsic volcanics most of which are interpreted as tuffs and flows. In
the area between Partridge Breast Lake and the CGauer Lake, outcrops oi numerous small lakes io-—
dicate a similar sequence to thzt observed on Partridge Breast Lake, however the volcanics in~-
crease in abundance and anly rarely are the sillimanite greywackes observed. To the east on
Northern Indian Lake the conglomerate is absent and the Arkosic Suite comprises harnblende and
blotlte~rich psammitic and semi~pelitic gneisses. The metavolcanic rocks of the Partridge Breasct
Sufite decrease in abundance to the east; the last abserved exposure is located at che eastern end
of Nocthern Indian La*e. East of Fldler Lake the supracrustal rocks occur as Inclusion screens
in the gnelissic granodiorice.

A Rb/Sr age of 1870 Ma (initial racio = 0.7075) was determined by Clark (198[) using
pelltic and psammitic gneisses of the Partridge Breast Sulte. All the samples for this isochron

were collected along the south shore of Partridge Breast Lake.

Baldock Bathelith
This large intruslve complex has similar composition and rexture, and is probably gene—

tically related to the Chipewyan batholith and the Thorsteinson granite. The Baldack batholith
has only one major phase, a pink magnetiferous megacrystic granite. Compositional variation is
restricted to small €luctuations in the amount and kind of mafic minerals (hornblende and/or
biotite) and rhe number and size of microcline megacrysts. Areas of the bathelich that contain
Inclusions uf supracrustal rocks or older Intrusive rocks are restricted and generally have sharp
boundarles. Most of the belt comprises humogencous granite without Ilnclusions. The only intru-
sive ruock that cuts rhe granite consists of small bodles of felsic pegmatite which are probably
synchronons with the last staxes of the generacion of the batholith.

The Rb/Sr ape detecmined by Clark for the Baldock batholith Is 1747 Ma (infitial ratio =
0.7028). Thls age s comparable te the Chilpewyan and thorsteinson bodles sugpgesting all three

are svorhronous and may be coyenctle~=-although there are chemlcal differences between the three

bodies.

Campbell - Waskaiowaka Supracrustal Belt

This belt [s similar in structure and lithology to the Partridge Breast - Northerm
Indlaw beir. 7The bele largely comprises lotruslve rocks of various apes and vcompositions rang-
{ng trom granite to diorfte. “ones of supravrustal rocks are present throughout the belt as dis~
crete areas of yneisses, regions or diatexites and schlleric pnelsses vr as rate complexes in
Intrusive bedies. The abundance and deyree of preservation of the supracrustal rocks decreases
to the east. fhere is a correspondlng decrease Iln the abundance of metavolcanic rocks. The
western end of the belt comprises o serles of rildges ot metabasalt and mafic hornblende~rich
metased ments thar mark the ecastern extension ot the Rusty Lake greenstone belt. Arkosic
snelgses {nvrease in abundaance trom Baldock lLake to Camphell Lake. Massive amphibolites of
probahle valcanic orlein erop out on Campbell Lake but were only rarely encountered east of that
locat lon.  Between Campbell Lake and Waskalowaka Lake there ks a belt of diatectic gnelss derived
from matlc pgnelsses and metagreywacke similar to the Partridge Breast Suite.

Intrusive units change from granodiorite to granite with small bodies of quartz Jdiorite

at the western end ol the belt to predominantly ronallte and schlierle leucogranite in the east.
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The leucogranite is interpreted as an anatectic derivative that contains numerous schlieren and
inclusions of many rock types, both supracrustal and older intrusives. The older gneissic tona-

lites are of similar composition and texture to the tonalites on the south end of Gauer Lake.

Livingston Plutonic Belt

This belt is the most complex of the three intrusive belts. Compositions range from
massive and gneissic granodiorite and granite with subordinate quartz diorite in the western re-
gion to tonalite, leucogranite and megacrystic granite to the east. The body of megacrystic
granite that crops out south of Waskaiowaka Lake is similar to the Baldock batholith and may be
an offshoot of cthe Baldock intrusion. All the intrusive bodies except the megacrystic granite
have internal variations in texture and composition suggesting they formed by several phases of

intrusion.

Kisseynew Sedimentary Gneiss Belc

A region of sedimentary gneisses extending from Leftrook Lake to Assean Lake marks the
northeast corner of the Kisseynew sedimentary gneiss belt (McRitchie, 1974). Extensive mapping
elsewhere in the Kisseynew gneissic belt has established a generalized three-fold subdivision in-
to greywacke-derived gnelsses of the Burncwood River Metamorphic Sulte overlain by amphibolite
which is overlain by arkose- and greywacke-derived gneisses of the Sickie Metamorphic Suite. Sec—
tions examined on Leftrook and Harding Lakes (shown [n Fig. 5) illustrate the generalized subdivi-
sions but some variations unique to this particular part of the belt are shown. The section of
amphibolite encountered on Leftrook Lake Ls thicker and more complex than amphibolite typical to
the Klsseynew gneissic belt elsewhere. Massive and layered amphlbolites are interlayered with
garnetiferous metagreywacke, quartz arenites and thin quartzites. The metagreywacke immediately
underlylng che amphiboiite is a massive prey, weakly layered rock that locally contains hornblende.
The hornblende-bearing metagreywacke at the base of the Sickle Metamorphic Sulte {s quite mafic
with well developed beddiny. UHarding lLake exhiblts a thinner section of amphiboiltes at the
contact of the Burntwood River and Sickle metamorphic sultes and the units comprising the Sickle
Suite are unique to this locarfon. lMuch of the basal sectlon comprises well layered psammitic
and pelltic hornbiende-bearlng metagreywacke with a distinctive layered pink and green appearance.
Locally the basal unit comprises massive prey hornblende-rich pelitic gnelsses. Unique to the
Harding Lake section are the pebbly metagreywacke beds and quartz-rich pebble conglomerates that
occur lacally in the upper portions of the Slckle Suite.

The metagreywackes of the Burntwood River Suire comprise garnet-cordierite-sillimanite-
bearing migmatites with varyving amounts of gpranitic component. They are, in general, typical of
the Kisseynew gneissic belt. One lucation, Assean lLake, cumprises staurvlite-bearing massive grey
psammites and muscovite-rich pelites. The presence ol staurolite gnelsses within a region domi-

nated by garnet-cordierite-migmatites has yet tu be explained.

Churchfll-Superior Boundary

A segment of the Churchill-Superior boundary zone extending from Assean Lake to the Odei
River southwest of Pearson Lake was examined to attempt a refinement of the positioning of the
boundary location. The boundary position between Pearson and Assean Lakes has been moved south
with the Assean Lake fault interpreted as the boundary between the provinces. From Pearson Lake

to the Odei River the boundary has been placed along the iine marking a change from greywacke de-
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Figure 5. Schematic stratigraphic sections for the Kisseynew gneisses exposed

on Leftrook and Harding Lakes.
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rived migmatites of the Kisseynew gneissic belt on the north to a region of granite, massive and
gneissic tonalite, and massive amphibolite to the south. This region of mixed rock types, the
Orr Lake block, lies between the Assean Lake-Odei River lineament and the proposed Churchill-
Superior boundary. The Orr Lake block has been placed in the Superior Province, however, prob-
lems of correlation exist that may require repositioning of the boundary zone. The lithologies
encountered in the vicinity of Orr Lake are not typical of the Kisseynew gneissic belt. In
general they resemble some rock types of the Split Lake area (Corkery, 1977), however, a perva-
sive retrograde metamorphism encountered in all rocks of the Split Lake-Assean Lake area is ab-
sent in the Orr Lake block. The principal structural direction in the block is ENE, parallel to
the trend of the Kisseynew belt. The strong N and NE-trends of the Split Lake area (Corkery, op.
cit.) are absent in the Orr Lake block. Until further studies can be made the Orr Lake block
should be considered as a unique zone provisionally assigned to the Superior Province.

The strong northeast trending linears observed on the aeromagnetic maps in the
Waskaiowaka through Owl River region, which Bell (1971) interpreted as a major shear zone con-
jugate tou the Assean Lake shear zone, was not substantiated by field mapping in either the
Waskaiowaka Lake area (Corkery, 1977) or the Little Churchill River area (Corkery, 1978).

Assean Lake
A segment of the Churchill-Superior boundary zone is exposed in shoreline ocutcrops on

Assean Lake. A complex series of fault bounded slices of Churchill supracrustal rocks, reworked
Archean gneisses of Superior Province affinity, and tonalitic gneisses of uncertain affinity were
encountered. Broad linear to slightly arcuate cataclastic zones with associated thin mylonitic
zones occur as relatively continuous features interrupting tihe geologic continuity. These gen—
erally trend 030°, 060°, and 090° and are cut by north-trending minor faults. The complexity of
the fault zones has prohibited the establishing of a time sequence although it . ‘-parent that
the zone was active over a considerable time period. Occurrences of mylonitized mylonite. and
sheared pegmatites of various ages intruding pre-existing mylonites are common.

Superior Province assoclation rocks are the same units mapped on Split Lake by Corkery
(1977) and comprise clotted granodicrite, tonalitic and amphibolitic gneisses, massive and layer-
ed amphibolites, mafic dykes and granite. These units are recognized in Burntwood Bay and west
along the southeast shore of Assean Lake. Most units can be traced into the major cataclastic
zones on the southeast side of the lake. They occur in all stages of cataclasis and can be mapped
into the mylonite zones.

A block of Churchill supracrustal rocks occupies the central portion of Assean Lake and
can be traced from the southwest shore through Lindal Bay to the northeast. The base of the
section comprises garnetiferous and locally staurolite-bearing metagreywacke of the Burntwood
River Metamorphic Suite. This is overlain by a variable sequence of amphibolites containing the
typical hornblende granofels and in Lindal Bay, areas of metavolcanic rocks. The amphibolites are
overlain by Sickle Suite metasedimentary gneisses,

A series of leucotonalites and related amphibolites observed in central portion of the
lake appear to be individual slices between the fault zones, and in some cases may intrude the
Churchill supracrustal rocks. Their affinity to either the Churchill Province or Superior Provin-

ce rock types has not been established.
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Metamorphism

Metamorphic grades of uppermost amphibolite to hornblende granulite facies were attain-
ed throughout most of the area. The grade of metamorphism was sufficient to produce partial ana-
texis of most rock types. Supracrustal rocks typically are migmatitic gneisses averaging 20 to

30 per cent granitic lit and may locally reach 80 per cent partial melt fraction. Some of the

older intrusive phases formed anatectic lit through metamorphism. There are two isolated areas

of slightly lower metamorphic grade:

L. Partridge Breast - Gauer Lake area. The rocks in this region show no development of anatec~
tic lit. There is a gradual tramsition southwards from garnet-cordierite-sillimanite gneiss—
es with rare anatectic stringers Into mobilizate-free andaiusite-cordierite-muscovite schists
and i{n the Cauer Lake area a core zone of chlorite muscovite schists are found. Remnants of
staurolite (mainly armoured by plagioclase) are found in some rocks. The presence of andalu-
site Indicates a lower total pressure during metamorphism (sfllimanite is the only alumino~
silicate found outside of this restricted area). Further the transitlon in mineral assem-
blages from sillimanite-cordierite-potassium feldspar through andalusite-cordferite-muscovite
to chlorite-muscovite indicates declining temperatures from north to south within the supra-
crustal belt. Thus a gradual decrease from upper amphibolite (verging on partlal anatexis)
to upper greenschist grades of metamorphism {s observed in this belt.

2. Metagreywackes on Assean Lake contain no mobilizate and in places contain remnants of stauro—

lice.

Economic Geology

Sulphide mineralization was encountered in several locations. While none of the show—
ings encountered are extensive the most sipnificant are listed according to the lithologic belt
they occur in:

L. Chipewyan batholith - sulphldes consisting of disseminations of 5 to 10 per cent pyrite and
pyrrhotite were encountered {n the syeno-granite i{n one locacion 10 km upstream of Portage
Chute on the eastern end of the Churchill Rlver.

2. Partridge Breast - Northern I[ndian Lake Belt
a) Malachite stalulng accompanying traces of chalvopyrite was noted In three exposures of

a pelitic matrix polymictic conglomerate near the top of the Partridge Breast Suite on
western Partridpge Breast Lake. Minor chalcopyrite was reported in andesltic rocks Ln
this area.

b) Seams of chalcopyrite occur in amphibolite pods [n maflc hornblende-rich sediments at
the west end of Partridge Breast Lake. This is also thought to be at the top of the
Partridge Breast Sulte.

3. Campbeil - Waskalowaka Belt
a) The mafic metavolcanic rocks at the west cnd of the belt contaln disseminations of

chalcopyrite in trace amounts in most exposures.

b) A body of gneissic tonalite north of Campbell Lake contains 1 to ] per cent pyrite with
traces of pyrrhotite.

c) Extensive drllling was carried out north and west of Waskaiowaka lLake. The conductors
explored were reported (based upon limited assessment files) as graphite zomes and

minor sulphides (pyrite and pyrrhotite) within metasediments and amphibolites.
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Kisseynew Gneissic Belt

a)

b)

¢)

A 50 cm zone of nickeliferous massive sulphide occurs im an amphtbolice on the south-
east shore of Leftrook Lake (see Fig. 5).

A pegmatite dyke outcropping along the northern shore of Harding Lake contains narrow
seams of chalcopyrite and bornite accompanied by moderate malachite staining. Minerali-
zation was not found in the arkosic gneiss hosting the dyke.

Assean Lake has an extensive history of mineral exploration by several mining companies.
Small showings of chalcopyrite were noted in several locations on the lake associated
with amphibolites and metavolcanic rocks. Haugh (1969) describes some of the showings

on Assean Lake.

showings were examined in some detail:

A small low grade gold showing, the Lindal vein, Is exposed in a short trench on the north-

west shore ot Lindal Bay. [t occurs in a gossaned shear zone in intermediate metavolcanic

rocks.

noted.

Pyrite associated with carbomate and quartz-carbonate veining is the only sulphide

Dissemination and small veinlets of galena occur in a white felsic gneiss on a small island

south of the entrance to Lindal Bay. The gneiss appears to be part of the lower section of

the Sickle Metamorphic Sufte.
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TABLE 1. [INDEX TO CHEMICAL ANALYSES

NO. UNIT NO. LOCATION DESCRIPTION
1 9% Partridge Breast Lake massive basalt
2 9b Gauer Lake high MG~basalt
3 9b Partridge Breast Lake high MG-basalt
4 9b Partridge Breast Lake basalt
5 9b Partridge Breast Lake basaltic andesite
6 9b Partridge Breast Lake basaltic andesite
7 9% Gauer Lake plagioclase-phyric basaltic andesite
8 9b Thorsteinson Lake massive basaltic andesite
9 9b Gauer Lake hornblende-phyric basaltic andesite
10 9c Northern Indian Lake massive andesite
n 9c Partridge Breast Lake andesite
12 9c Thorsteinson Lake andesite
13 9c Partridge Breast Lake andesite-dacite
14 % Partridge Breast Lake intermediate volcanogenic sediment
15 9e Partridge Breast Lake intermediate volcanogenic sediment
16 9e Partridge Breast Lake intermediate volcanogenic sediment
17 9e Partridge Breast Lake intermediate volcanogenic sediment
18 % Partridge Breast Lake intermediate volcanogenic sediment
19 9e Partridge Breast Lake intermediate volcanogenic sediment
20 9e Partridge Breast Lake intermediate volcanogenic sediment
21 ] Gauer Lake felsic tuff
22 9e Northern Indian Lake reworked felsic tuff
23 9e Partridge Breast Lake felsic tuff
24 9a Partridge Breast Lake psammitic greywacke
25 ] Partridge Breast Lake psammitic greywacke
26 9a Partridge Breast Lake psammitic greywacke
27 11 Partridge Breast Lake psammitic matrix of conglomerate
28 9a Partridge Breast Lake psammitic greywacke
29 %9 Partridge Breast Lake semi-pelitic greywacke
30 ] Partridge Breast Lake pelitic greywacke
N 9a Partridge Breast Lake pelitic greywacke
32 9a Partridge Breast Lake pelitic greywacke
3 9 Partridge Breast Lake hornblende-bearing pelitic greywacke
k) - Northern Indian Lake quartz-feldspar porphyry (intrudes 9)
35 18 Northern Indian Lake Thorsteinson granite
36 18 Thorsteinson Lake Thorsteinson granite
37 18 Thorsteinson Lake Thorsteinson granite
38 18 . Thorsteinson Lake Thorsteinson granite
39 18 Thorsteinson Lake Thorsteinson granite
40 18 Thorsteinson Lake High fluorine Thorsteinson granite
41 18 Thorsteinson Lake High fluorine Thorsteinson granite
42 18 Northern Indian Lake massive grey granite (intrudes Chipewyan)
43 18 Churchill R. (the Fours) massive grey granite (intrudes Chipewyan)
44 18 Churchill R. (the Fours) massive pink granite (intrudes Chipewyan)
45 18 Northern Indian Lake Chipewyan granite
46 18a Northern Indian Lake Chipewyan syeno-granite to syenite
47 18a Churchill R. (Bad Cache R.) Chipewyan syeno-granite to syenite
48 18a Freeman Lake Chipewyan syeno-granite to syenite
49 18a Little Beaver River Chipewyan fluorite syenite
50 18a North Knife Lake Chipewyan syenite
51 18a Northern Indian Lake Chipewyan syenite
52 182 Freeman Lake Chipewyan syenite
53 18a Kotchapaw Lake Chipewyan syenite
54 18a Churchill River Chipewyan syenite
55 18 Northern Indian Lake Chipewyan granite
56 18 North Knife Lake Chipewyan granite
57 18 West of Knifehead Lake Chipewyan granite
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TABLE 1. INDEX TO CHEMICAL ANALYSES (CONT'D.)

NO. UNIT NO. LOCATION DESCRIPTION
58 18 Churchill R. (the Fours) Chipewyan granite
59 18 Baldock Lake Baldock Batholith
60 18 Baldock Lake Baldock Batholith
61 18 Baldock Lake Baldock Batholith
62 18 Baldock Lake Baldock Batholith

17
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Table 2. Basalts and basaltic andesites of the Partridge Breast Lake.

1 2 3 4 5 6 7 8 9 10 n 12 13
Sio2 44.60 46.85 47.25 48.00 50.10 50.70 §3.00 53.90 53.90 56.80 58.45 59.80 63.40
A1 ,04 15.58 12.28 11.19 12.62 14.70 20.01 15.10 14.02 15,25 15.46 18.09 17.30 18.09
Fe,04 2.02 4.31 1.08 2.38 2.24 2.86 3.27 6.20 2.94 4.35 0.92 1.30 1.06
fe0 11.68 6.38 9.28 7.13 6.89 5.37 5.48 7.34 5.24 6.16 3.99 3,52 2.719
Ca0 12.75 13.18 11,82 11.88 10.93 9.04 9,39 8.12 8.54 6.90 5.84 6.50 6.19
Mg0 5.42 12.03 14,28 11.99 8.83 3.92 . .73 6.80 3.60 4,95 3,95 1.97
Nazo 2.02 1.37 1.18 1.35 2.28 3.90 3,33 2.73 2.59 3.12 3.50 3.84 .77
K,0 0.82 0.50 0.25 0.91 0.66 1.17 1.24 0.94 1.94 1.30 1.83 1.09 0.97
Tio2 2.66 0.63 0.84 0.73 0.70 0.63 0.69 1.12 0.68 1.01 0.45 0.45 0.40
Po0g 0.17 0.13 0.12 0.12 0.12 0.11 0.19 0.22 0.16 0.20 0.09 0.1 0.09
Mn0 0.23 0.20 0.25 0.19 0.17 0.16 0,15 0.20 0.17 0.16 0,09 0.08 0.06
NiO trace trace
Cr.‘,o3 trace 0.13 0.07 trace
H,0 1.52 1.99 2.05 1.85 1.66 1.60 1.06 1.12 1.27 0.86 1.25 1.01 0.71
S 0.02 trace trace 0.01 trace trace 0.01 0.06
co, 0.17 0.07 0.07 0.24 0.50 0.08 0.06 0.12 0.03 0.10 0.05 0.23 0.24
Other 0.29 0.36 0,23 0.22 0.12
Total 99.65 100.21 100.02 100.12 99.86 99,55 100. 30 99.76 99.73 100.14 99,50 99.19 99,78
Total fe as Fe203 15.00 11.40 11.39 10.97 9.90 8.83 9.36 14,36 8.76 1.20 5.35 5.2) 4.16
Geochemistry PPM PPM PPM PPM PPH PPM PPM PPM PPM PPM PPH PPM PPN
Cu 26 74 66 24 98 24 30 8 3 15 4 96 132
Ni 80 288 328 200 88 30 72 4 72 2 80 66 4
Pb «3 <3 <3 <3 <3 <3 <3 <3 <3 <3 13 <3 <3
In 149 83 156 108 90 132 91 148 82 nz 63 55 33
Cr 130 1150 1800 842 378 56 480 8 430 10 146 176 12
Rb 10 14 8 20 14 28 22 14 43 60 70 23 25
Sr 635 255 110 260 425 290 s10 290 365 300 635 580 560

Ba 480 260 90 280 260 380 610 240 790 570 1030 400 420
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Table 3. Intermediate volcanogenic sediments (14 to 20) and felsic tuff (21 to 23) of the
Partridge Breast Lake.

14 15 16 17 18 19 20 21 22 23
510, 62.40  63.65 65.85 51.75 59.50 50.60  62.05 67.10  67.25 74.65
A0, 15.48 16.06 17.62 19.98 16.27 15.14  16.18 14.25 15. 11 12.38
Fe,0, 0.78 1.00 0.34 0.46 1.38 1.80 1.43 2.68 2.45 0.44
Fe0 4.62 4.48 3.16 6.66 7.43 8.06 6.74 2.20 2.76 2.14
Ca0 5.14 4.08 4.77 8.30 3.95 3.84 3.63 2.21 3.44 1.86
Mg0 4.90 1.90 1.99 6.08 2.68 3.42 2.13 0.55 1.19 0.54
Na,0 1.70 4.84 3.05 0.38 2.58 3.20 2.79 3.14 4.15 4,04
K,0 2.30 1.69 1.84 3.25 3.07 2.32 2.73 5.34 1.08 1.19
T‘iO2 0.57 0.40 0.32 0.55 0.67 ‘ 0.62 0.42 0.54 0.87 0.19
P,05 0.17 0.20 0.07 0.07 0.63 0.35 0.23 0.11 0.29 0.05
MnO 0.08 0.12 0.05 0.13 0.09 0.17 0.08 0.09 0.13 0.07
C (graphite) 0.06
Hy0 1.39 0.75 0.67 1.64 1.34 1.26 1.16 0.78 1.0 0.77
S 0.03 trace 0.05 trace 0.20 0.02 trace 0.10
co, 0.07 0.05 0.05 0.07 0.03 0.16 .08 0.83 0.04 0.96
Other 0.19 0.12 0.12 0.25 0.22 0.19 0.24 0.27 0.14 0.08
Total 99.81 99.35 99.90  99.57 99.87  100.13  100.01  100.10  100.05 99.42
Total Fe as Fe,0, 5.91 5.99 3.85 7.86 9.64 10.76 8.92 5.12 5.52 2.82
Geochemistry PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM
Cu 40 14 3 2 196 74 265 222 3 40
Ni 122 6 12 68 <2 2 20 <2 <2 <2
Pb <3 <3 <3 <3 6 6 <3 <3 <3 6
In 80 48 43 78 59 138 48 78 104 35
cr 2 26 22 148 6 3 32 <3 <3 6
Rb 110 38 10 206 127 77 204 92 74 36
Sr 500 410 345 290 295 386 309 280 320 200

Ba 420 450 500 1340 1190 960 1140 1730 720 400
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Table 4. Psammitic (24 to 28), semi-pelitic (29) and pelitic (30 to 33) metagreywackes
of the Partridge Breast Suite.
24 25 26 27 28 29 30 31 32 33
SiO3 64.90 68.80 68.05 71.85 59.65 51.20 61.95 60.95 58.20 51.95
A1203 15.70 15.71 15.14 13.12 14.95 16.12 17.57 19.9 20,02 17.99
Fe,0, 0.78 0.55 0.76 5.1 1,08 0.93 0.81 1.24 1.1 1.00
Fel 5.44 2.62 3.68 1.40 7.76 7.78 5.06 5.42 6.08 9.84
Ca0 1.32 2.83 3.49 1.08 6.18 9.63 1.1 0.7 1.55 3.82
Mg0 2.35 1.50 1.99 1.49 2.47 7.37 1.93 2.26 2.45 5. 66
Na20 2.52 4.25 2.N 1.24 2.73 2.8} 1.94 0.84 2.34 0.37
xzo 3.69 2.37 2.12 2.06 1.54 1.40 6.72 4.60 4.88 5.14
Ti02 0.78 0.32 0.66 0.51 Q.75 0.80 0.78 0.80 0.80 1.06
P205 0.13 0.08 0.15 0.14 0.64 0.13 0.06 0.1 0.09 0.09
MnO 0.09 0.05 0.08 0.08 0.36 0.19 0.06 0.06 0.08 0.15
C (graphite) 0.01 0.02 0.25
HZO 1.37 0.64 0.83 1.43 1.15 1.08 1.30 2.06 1.70 2.26
S trace 0.06 0.03 0.02 0.02 0.0
(202 0.06 0.05 0.02 0.06 0.44 0.05 0.09 0.05 0.02 0.03
Other 0.16 0.21 0.14 0.16 0.14 0.18 0.26 0.16 0.21 0.18
Total 99.30 100.02 99.84 99,75 99.85 99,67 99.89 99.18 . 99.54 99.64
Total Fe as Fe?_O3 6.83 3.46 4.85 6.67 9.70 9.58 6.43 7.26 7.87 ,”'94
Geochemistry PPH PPM PPM PPM PPM PPH PPM PPM PPM PPM

Cu 32 14 37 4 183 19 15 22 33 5

Ni 28 5 10 32 <2 66 20 20 32 23

Pb 6 <3 <3 <3 <3 <3 32 6 12 <3

n 78 43 78 92 187 130 120 80 118 152

Cr 103 17 80 220 4 283 66 18 m 72

Rb 204 102 110 73 25 37 274 217 244 330

Sr 215 430 330 115 395 515 130 70 160 145

Ba 720 1130 550 780 370 380 1590 860 1130 835
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Table 5.

Intrusive rocks of the Thorsteinson, Chipewyan and Baldock batholiths.

34 35 36 37 38 39 40 41 42 43 44 45 46 47

S'IO2 76.25 n.7s 73.30 73.70 75.45 75.95 76.45 76,80 74.35 74.75 76.45 72,25 65.80 69.40
A1203 12.47 15.16 13.72 13.36 12.23 11.94 11.77 11.88 14,13 13.19 12,33 14.58 15.70 13.69
re203 0.48 0.70 1.03 1.03 0.82 0.70 0.7M 0.57 0.52 0.69 0.81 0.63 1.82 1.62
Fe0 0.40 0.89 1.25 1.2 1.10 1.17 1.05 0.92 0.63 0.7 0.55 0.87 2.4 2.07
Ca0 0.46 1.89 1.36 1.17 0.61 0.48 0.49 0.62 1.70 1.02 0.69 1.38 2.82 1.95
Mg0 o.n 0.65 0.51 0.45 0.20 0.18 0.17 0.09 0.36 0.26 0.10 0.44 1.61 0.79
nazo 2.67 4.34 4.09 3.94 3.17 3.10 3.3 3.72 3.92 3.13 3.02 3.43 3.73 2,74
K20 6.08 3.45 3.94 4.13 5.37 5.37 5.21 4.78 .n 5.12 5.15 5.09 4.00 5.58
TiOz 0.08 0.22 0.24 0.22 0.28 0.29 0.24 0.16 0.13 0.22 0.16 0.28 0.62 0.66
P205 0.07 0.05 0.05 0.03 0.03 0.02 0.01 0.04 0.03 0.01 0.06 0.25 0.28
Mn0 0.02 0.04 0.05 0.04 0.08 0.09 0.06 0.10 0.03 0.03 0.01 0.02 0.06 0.07
HZO 0.22 0.40 0.51 0.45 0.54 0.51 0.37 0.27 0.30 0.30 0.24 0.50 0.55 0.43
S 0.01 0.03 0.02 trace trace 0.04
o, 0.12 0.15 0.05 0.02 0.03 0.05 0.05 0.07 0.14 0.24 0.4 0.42 0.25 0,34
Other 0.1 0.25 0.25 0.22 0.18 0.19 0.23 0,38 0.19 0.19 0.10 0.23 0.42 0.36
Total 99.84 99.93 100. 32 99.78 100.07 100. 02 100.11 100.24 100.16 99.86 99.76 100.16 99.90 99,93
Total Fe as Fezo 1,28 1.69 2.42 2.16 2.04 2.00 1.88 1.59 1.22 1.48 1.42 1.60 4.42‘ 3.92
Geochemistry PPM PPN PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM

Cu 12 17 30 7 8 2 3 2 13 4 6 4 5 6

Ni €2 6 8 6 4 6 4 <2 <2 <2 <2 < 8 «2

Pb 26 20 ¢4 12 36 15 12 23 17 30 27 24 14 27

In 15 45 47 43 115 97 70 103 26 27 36 34 92 66

Cr 3 14 140 86 128 128 135 86 4 X <4 4 30 4

Rb 120 134 102 126 123 132 104 160 96 221 191 153 7 266

Sr 70 370 140 155 35 25 20 10 320 100 60 330 505 190

Ba 700 920 1090 1000 580 530 310 80 990 810 390 1070 1250 Nnoo

F 552 605 500 542 721 1430 3150 236 528 164 392 1668 1708

Be 5 4 4 1 2 2 5 5 4 3 4 5 )

Sn <10 <10 €10 <10 <10 <10 <10 <10 <10 a0 <10 10 10

R} 59 24 26 24 k) 20 45 22 20 €20 30 34 22

Cs <20 <17 <17 <17 <17 <17 <17 <20 <20 6 <20 <20 <20
A/CNK. 1.C055 1.060 1.019 1.022 1.038 1.013 0.978 0.957 1.043 1.052 1.045 1.067 1.007 0.972
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Table 5, Continued
48 49 50 51 52 53 54 55 56 57 58 59 60
smz 61.40 72.60 64.50 67.90 66,55 65.65 64,25 67.70 66.90 76.90 71.55 70.25 68.60
A1203 16.88 12.61 15.81 15.09 15.23 15.89 16.89 15.33 15,45 12.00 13.88 14.87 16.28
re203 1.92 1.13 2.42 1.34 1.03 2,04 1.77 1.52 2.2) 0.63 1.34 1.07 0.96
Fe0 3.26 1.80 2.07 2.51 3.01 2.37 2.22 1,98 2.42 0.59 1.52 1.46 1.62
Ca0 4,23 1.53 3.01 2.79 3.07 3.39 2.47 2.56 2.54 0.75 1.53 2.1 2.81
Mg0 2.30 0.51 0.96 1.33 1.4) 1.35 1.20 1.00 0.93 0.18 0.61 0.91 0.95
Nazo 4,05 3.32 3.97 3.65 4.09 3.67 4.34 3.58 3.79 2.84 3.48 3.92 4.57
xzo 3.51 4,58 4.70 3.92 4.09 3.95 5.17 4.13 4.54 5.54 4.50 4.18 2.9
Tio2 0.76 0.62 0.97 0.52 0.46 0.72 0.56 0.53 0.61 0.26 0.56 0.42 0.41
P2°5 0.32 0.14 0.29 0.21 0.19 0.27 0.22 0.19 0.17 0.04 0.21 0.15 0.18
Mn0 0.09 0.07 0.09 0.07 0.10 0.07 0.09 0.06 0.09 0.02 0.06 0.05 0.03
HZO 0.80 0.52 0.46 0.67 0.73 0.63 0.50 0.85 0.57 0.37 0.56 0.30 0.34
S 0.02 0.0i 0.02
co2 0.33 0.48 0.43 0.03 0.05 0.05 0.12 0.03 0.08 0.03 0.10 0.07 0.05
Other 0.44 0.36 0.57 G.30 0.42 0.47 0.49 0.33 0.30 0.17 0.27 0.34 0.25
Total 100.24 100.20 100.19 100.29 100. 36 100.47 100. 22 99.76 100.58 100.30 100.14 100. 07 99.93
Total fe as re203 5.54 3.13 4.72 4.13 4.38 4.67 4.24 3.72 4.90 1.29 3.03 2.69 2.76
Geochemistry PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM
Cu 6 5 5 2 6 n 1 6 13 2 6 3 7
Ni 10 t2 <2 6 6 6 10 <2 6 4 6 4 ¢2
Pb 17 32 17 15 12 26 15 12 12 26 19 23 13
In 88 76 127 76 94 85 n 65 7. 40 57 67 78
Cr 16 4 4 109 82 66 74 105 66 120 159 12 4
Rb 142 226 108 154 109 154 203 135 ns 15} 140 146 102
Sr 600 145 425 315 360 490 390 350 275 90 215 575 535
Ba 1560 930 2800 990 1540 2230 2090 1460 1560 680 960 1380 870
F 1488 1872 1690 1030 1690 120 1550 820 542 382 820 800 564
Be 6 7 5 2 3 4 5 3 3 2 2 5 5
Sn 10 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <50 <50
Li 28 37 17 26 25 23 22 24 12 12 19 4] 27
Cs ¢ 20 <20 <20 <17 <17 <17 <17 <17 17 <17 <17 <20 <20
A/CNK' 0.930 0.955 0.925 0.985 0.910 0,965 0.981 1.021 0.980 0.998 1.038 1.004 1.032
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Table 5. Continued
61 62
510z n.io 69.85
A1203 15.00 15.40
Fe203 0.90 1.10
Fe0 1.28 1.26
Ca0 1.95 1.94
Mg0 0.70 0.79
Nazo 3.94 3.8)
K0 3.76 4.50
Tio, 0,32 0.36
PZDS 0.09 o.n
Mn0 0.03 0.03
1,0 0.43 0.38
S
co, 0.07 0.10
Other 0.31 0.32
Total 99.85 99.92
Total Fe as Fe203 2.3 2.50
Geochemistry PPM PPM
Cu 4q 9
Ni <2 <2
Pb 16 10
In 60 163
Cr 8 4
Rb N 128
Sr 410 435
Ba 1400 1590
F 744 632
Be 4 4
Sn <50 <50
Li 21 19
Cs <20 <20
A/ 1.064  1.050





