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Abstract

The study area comprises essentially two major rock
groups—the granite gneisses and the granitoids. Arch Lake
and Slave Granitoids form a major pluton and are by far the
most abundant group in the map area. The Archean Granite
Gneiss belt, situated in the east, consists of biotite and hom-
blende gneisses with subordinate amounts of high-grade
metasediments and very minor amphibolite. Minor granitoid
bodies of various sizes are interspersed throughout the Granite
Gneiss beit. Most of these granitoids are related to the major
granitoid rock units of the pluton either directly or as in-
termediate lithological phasés. Gradational phases are evident
both between and within the granitoids, and to some extent be-
tween the granitoids and the granite gneisses. The latter are
regarded as the protolithic material from which the granitoids
ware formed in the course of ultrametamorphism and partial
melting.

The crystalline rocks have recorded metamorphic conditions
ranging from high-pressure granulite to low-pressure am-
phibolite facies, followed by a ubiquitous regional retrogressive
greenschist facies metamorphism.

The metamorphic foliation in the mantiing granite gneisses
shows complex patterns of ductile flow folds, but overaifithas a
general regional northerly trend. By contrast, the metamorphic
foliation in the granitoids, although deformed, generally shows
much more open folds on a local scale. The Hooker Lake syn-
form in Arch Lake Granitoids, aimost 40 km across, is the prin-
cipal structure in the map area.

The bedrock is cut by two regional shear zones. Both major
shear zones are characterized by wide mylonitic bands in-
dicative of deep-seated ductile deformation. Both generally
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parallel the regional foliation, but are locally transgressive. The
Allan Fault, in the east, trends northerly and is almost confined
to the Granite Gneiss belt. The arcuate Warren Fault, in the
west, trends northeasterly and its wide shear zone coincides
with a complex, interfingered, ductile deformation contact zone
between major bodies of the Slave and Arch Lake Granitoids.
Other arcuate faults follow metamorphic foliation within the
Arch Lake Granitoids synform. Biotite and homblende K-Ar age
dates show that the region was subjected to an intense thermal
event connected with the Hudsonian Orogeny, resetting the
K-Ar isotopic ratios at approximately 1900 Ma.

Continental Pleistocene glaciation scoured the region, leav-
ing a Precambrian Shield rocky landscape with abundant
evidence of glacial advance and retreat. The major ice advance
was from the east, and glacial retreat appears to have been in
stages, with ice front positions being delineated by the ac-
cumulation of ice-contact outwash deposits. Aeolian reworking
of the typically sandy glacial deposits by storm winds has led to
the formation of dunes and associated wind polish, facetting
and grooves on bedrock outcrop.

Minor mineralization is found in two geological settings. Scat-
tered mineralization consisting of uranium, copper, molyb-
denite and arsenopyrite is found in high-grade metasedimen-
tary rocks and granite gneisses. In the regolith at the base of
Devonian cover rocks seated on the crystalline Precambrian
Shield, secondary copper mineralization is found in the highly
oxidized Shield rocks. This contact between Devonian cover
and the Precambrian Shield is exposed in places along the
Slave River. The granitoids are virtually devoid of any signs of
mineralization.

This report deals with 1429 k2 (542 mi2) of exposed
Precambrian Shield in northeastern Alberta, The map
area is situated between latitudes 59°30'and 59°45’ N,
and longitudes 110°30’ and 111°35'W (figure 1).

In the study area, the Precambrian Shield surface
slopes gently toward the west. Elevations range from
210 m (700 ft) at the Slave River to about 350 m (1150 ft)
in the interior. Much of the map area drains westward
toward the Slave River and thence north to the Arctic
Ocean. The most easterly section, however, drains
north to the Thechutheli River and then to Great Slave
Lake and the Arctic Ocean. Atthe Slave River, the base-
ment rocks continue their westward dip beneath the
Middle Devonian carbonate rocks, which thicken far-
ther to the west in Wood Buffalo National Park and
beyond.

Evidence of the Pleistocene continental glaciation is
widespread in the form of polished, scoured, and round-
ed bedrock surfaces. Glacial deposits are dominantly
sandy and occur principally as glaciolacustrine and
glaciofluvial outwash. Aeolian reworking of the sandy
deposits during deglaciation resulted in the formation of
complex, longitudinal dunes. Wind erosion also led to
sand polishing of exposed Precambrian Shield
bedrock.

Previous reconnaissance geological work in the
Alberta portion of the Canadian Shield (herein referred
to as the Alberta Shieid) was done by Cameron and

Hicks (Cameron, 1930; Cameron and Hicks, 1931;
Hicks, 1930, 1932). Collins and Swan (1954) spent
several weeks examining mineral prospects on the
Alberta Shield at a time when uranium exploration was
active. In 1959, Riley (1960) of the Geological Survey of
Canada conducted areconnaissance geological survey
of the Shield north of Lake Athabasca. Results of this
survey were published on a 1:25Q¢ 000 scale map ac-
companied by notes. Aeromagnetic surveys conducted
by the Geological Survey of Canada over the Shield of
northeastern Alberta were originally published on a
scale of 1 inch to 1 mile. These maps were later com-
piled and republished on a scale of 1:250 000
{Geological Survey of Canada, 1964a, 1964b). Bostock
{1982) of the Geological Survey of Canada subsequent-
ly mapped the NTS 75D map sheet of Fort Smith to the
north of the Alberta Shield and published a report and
an uncolored map on a scale of 1:125 000.

In 1957, the Alberta Research Council initiated a
mapping program of the Shield and has since published
several maps and reports in the current series (Godfrey,
1958b, 1961, 1963, 1966, 1980a, 1980b, 1984; Godfrey
and Peikert, 1963, 1964; see figure 1). The field work is
complete, and the remainder of the maps and reports
are in the final stages of publication (Godfrey, in press;
Godfrey and Langenberg, 1986). Part of an earlier
published map {Godfrey, 1966) has been incorporated
into the present map area in order to complete the infor-
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Figure 1. Location of study area, maps 28, 29, 30, 31, the Myers-Daly Lakes district, Alberta, and index to map sheets




mation on the map area.

Prior to field work by the Alberta Research Council, a
structural interpretation based on aerial photographs
was undertaken and published (Godirey, 1958a). Some
interpretated aerial photographs of the Shield in Alberta
were included in a selection of photographs from
throughout Alberta (Gravenor et al., 1960).

Several university theses on various aspects of the
bedrock geclogy have been completed in the course of
the Alberta Research Council’'s mapping program
{Peikert, 1961, 1963; Watanabe, 1961, 1965; Klew-
chuck, 1972; Kuo, 1972; Day, 1975; Sprenke, 1982).

General geology

A geochronological program with the University of
Alberta, under the direction of H. Baadsgaard, has
yielded numerous age dates and allowed identification
of significant events in the evolution of the Shield in
Alberta (Godfrey and Baadsgaard, 1962; Baadsgaard
et al., 1964, 1967; Baadsgaard and Godfrey, 1967,
1972). Microprobe mineral analyses by Nielsen have
been instrumental in estimating the petrographic condi-
tions of several metamorphic phases to which this ter-
rain has been subjected (Nielsen et al., 1981; Langen-
berg and Nielsen, 1982).

The Shield terrain in this map area is composed prin-
cipalty of a granitoid plutonic complex with a narrow
granite gneiss belt at the eastern margin.

The igneous-metamorphic rocks underlying the map
area form part of the Churchill Structural Province of the

Precambrian Shield (Davidson, 1972). The various ter-
rains are illustrated in a simplified geological sketch
map in figure 2, and their rock group constituents are in-
dicated in table 1.

The Slave and Arch Lake Granitoids, in two largely
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Figure 2. Sketch map of principal geologic terrains.



Table 1. Geological terrains (figure 2) and their constituent
rocks for the Myers-Daly Lakes district, Alberta.
Minor component [ ]

Constituent Rocks Geologic Terrain

A. Granite Gneiss belt
partly migmatitic and
and mylonitic

granite gneiss

mylonitic rocks

[high-grade metasediments]
[minor granitoids]

Charles Lake Granitoids
mylonitic rocks

[granite gneiss]

[high-grade metasediments]

Arch Lake Granitoids
[minor granitoids)
[high-grade metasediments]

Slave Granitoids

[minor granitoids]
[high-grade metasediments]
[mylonitic rocks]

C. Charles Lake
granitoid belt

L. Arch Lake Granitoids

S. Slave Granitoids

Table 2. Percentage areal composition of the Myers-Daly
Lakes district by rock type and rock group.

(For this table, covered ground within the map area is inter-
preted on the basis of an aeromagnetic survey.)

Granite Gneiss 7.0
Slave Granitoids 29.5
Colin Lake Granitoids trace
La Butte Granodiorite 0.5
Arch Lake Granitoids 60.5
Charles Lake Granitoids 0.5
High-grade metasediments 1.0
Mylonitic rocks 1.0

distinct plutonic masses, showing considerable internal
folding, occupy over 90 percent of the map area (table
2). A belt of older, migmatitic, partly mylonitic gneisses
and minor granitoids makes up the eastern section.

The constituent rock units within each group and
their possible genetic relationships are presented in
table 3.

Geologic history

The geologic history of this part of the Canadian Shield
is summarized in table 4. The oldest group of rocks, in
the basement granite gneiss terrain, consists of ortho-
and minor para-gneisses with subordinate amounts of
granitoids, high-grade metasediments, and amphibo-
lites. The formation of these gneisses most likely en-
tailed multi-cycle sedimentation along with polyphase
metamorphism and deformation. Primary magmatic
material was added in the form of both granitoid masses
and basic dykes: again, probably during several phases
of intrusion. As a consequence of events in deep-seated
environments, major parts of the gneissic belt were sub-
jected to high-grade metamorphism, leading to migma-
tization, remobilization, plutonism, and subsequent
mylonitization.

Metamorphic mineral assemblages in high-grade
metasediments of the basement gneiss complex con-
tain: hypersthene, green spinel, corundum and silli-
manite. The temperatures and pressures determined
from these metamorphic mineral assemblages are esti-
mated to be 900+ 100°C and 7.5 + 2 Kbar (M, Nielsen
et al., 1981). Such peak conditions indicate that
moderate- to high-pressure granulite facies metamor-
phisms were achieved during development of the ortho-
para-gneissic complex.

The Archean age (2.5 Ga) of the basement gneiss

Table 3. Principal Precambrian rock groups, constituent rock units and their field associations, Myers-Daly Lakes district,

Alberta

Rock Groups
High-Grade
Mylonitic Racks Granite Gneisses Metasedimentary Rocks Granitoid Rocks
Amphibolite Amphibolite $ Amphibolite ¢
Derived from Arch Lake
all other Granitic Meta- Granitoids
rock groups sedimentary Rocks
Granite Gneiss + - La Butte
Metasedimentary Granodiorite
Rocks
Charles Lake
Granitoids
Granitic Meta-
sedimentary Rocks
(Granite Gneiss) + - Slave Granitoids
Metasedimentary

Rocks

{ Intrusive relationship
—=(lose field, and possible genetic, relationships
[ ]Less significantcomponent



Table 4. Summary of geclogic history of the Shieid in the Myers-Daly Lakes district, Alberta

Geologic Age Rock Units/graqups Predominant Rock Type(s) Process/Event
Recent Fluvial, lacustrine deposits  Sand, silt, mud Sedimentation
Pleistocene Glacialffluvial/lacustrine Till, sand, silt Continental glaciation
Devonian Elk Point Group and older Carbonates Marine and évaporitic
sedimentation
Regional Faults (e.g. Allan
Fault) and mylonitization
Metamorphism M, 5 -
{greenschist facies) s
Aphebian La Butte Granodiorite Granodiorite (quartz diorite) ]
Basic dykes <
Arch Lake Granitoids Granite (granodiorite) Metamorphism Mz 4 o ‘£
(granulite-amph. facies) 3
Slave Granitoids Granite (granodiorite) Remcabilization =
Migmatization I
T Plutonic intrusion
Charles Lake Granitoids Granite, granodiorite Basic dykes §
Plutonic intrusion 3
Archean Basement Gneiss Amphibolite Granitization =
Complex Metasedimentary Rocks Metamorphism M, g
Hornblende Gr. Gneiss {granulite facies) 2
Biotite Granite Gneiss Sedimentation 2

complex and its involvement in the Kenoran Qrogeny is
established by the Rb-Sr whole rock isochron on
pegmatites from the gneissic belt in the adjacent
Charles Lake district (Baadsgaard and Godfrey, 1972).
In thin section, cordierite and almandine are seen to
typically either enclose or replace the granulite facies
mineral assemblages noted above, showing that the
rocks were subsequently subjected to lower-grade
metamorphic conditions (Godfrey and Langenberg,
1978a). Emplacement of the principal granitoid
masses-—Slave, Charles Lake and the Arch Lake Grani-
toids—is coincident with the period of moderate-
pressure, granulite facies metamorphic conditions.
Emplacement of the major Slave-Arch Lake Granitoids
plutonic masses is believed to be diapir-related and is
mantled and walled by baserment gneisses. All of the
diapiric granitoid masses probably originated as
remobilized infrastructure crystalline materials. The
conditions of emplacement (M2, 4, Nielsen et al., 1981)
are estimated to have been 740 £ 30°C and 5.0+ 0.7
Kbar (i.e., under moderate-pressurs granulite facies
conditions). These M2 ; conditions are thought to reflect
a renewed second phase of metamorphism, rather than
being retrograde effects of the first metamorphic phase.

The region was later subjected to pervasive lower-
grade metamorphic conditions (M 3), estimated to be
550+ 55°C and 3.0+ 0.3 Kbar (i.e. low-pressure am-
phibolite facies), and greenschist facies (M2 ;).

The moderate-pressure granulite conditions (Mz,,)
represent the culmination of the Hudsonian Orogeny,
and have been dated with Rb-Sr at 1900 Ma (Baads-
gaard et al.,, 1964, 1967, Baadsgaard and Godfirey,
1967, 1972; Nielsen et al.,, 1981). Formation of the
granitoid bodies is linked with intense metamorphism

and partial melting of the combined granite gneiss and
high-grade metasedimentary rock belt. Large portions
of the resulting crystal-liquid granitic product were
mobilized and separated from the granite gneiss-meta-
sedimentary belt to form pfutons and batholiths, Small
amounts of newly segregated granitic material re-
mained within the parent gneissic migmatitic belt, both
as minutely dispersed and as larger mappable masses.
In outerop, a close spatial relationship results from an
intimate mixture of parent metamorphic and derived
granitoid materials.

The lithology of the Arch Lake Granitoids plutonic
complex in detail is a mixture of Arch Lake Granitoids
with La Butte Granodiorite, and large blocks of Slave
Granitoids. Very minor screens of high-grade
metasediments and granite gneiss have been mapped
within the Arch Lake Granitoids mostly toward the east
and west margins. The structure of the core is a com-
plex synform, as defined both by metamorphic foliation
and some conformable arcuate faults. The Arch Lake
Granitoids pluton is also crossed by other faults:
noteworthy is a concentration of easterly trending faults
at the southern end. Larger bands of high-grade
metasedimeants, partly fault controlled, are found in the
Siave Granitoids to the west.

The contact of the Arch Lake Granitoids with the
granite gneisses to the east is partly conformable and
partly faulted. The geometry is one of steeply dipping
parallel foliations on both sides of the contact, with
wedges or tongues of granite gneiss within the
granitoids, and vice versa. In places, minor masses of
Slave Granitoids complicate this contact zone,
although most of the Slave Granitoids really lie within
the Granite Gneiss belt.



On the south side of the Arch Lake Granitoids
plutonic mass, the contact with Slave Granitoids is cne
of parallel intertonguing apophyses, with no evidence of
a coincident shear zone. On the western contact of the
Arch Lake Granitoids, a more complex, wider zone (up
to 5 km) lies within the boundaries of the Warren Fault
Shear Zone. In the latter instance, the interleaved
tongues of Slave Granitoids and Arch Lake Granitoids
(with minor La Butte Granodiorite) are unusually
elongated as a resuit of ductile deformation in this con-
tact zone.

Subsequent to the formation of the Archean base-
ment gneissic complex and Aphebian granitoids, there
have been several periods of sedimentation in north-
eastern Alberta. Not all of the periods are represented
in outcrop in this map area.

Prolonged uplift and erosion preceded depesition of
the largely continental Athabasca Group sediments.
The Athabasca Group (Ramaekers, 1980; Wilson,
1985) has not been seen in outcrop in this specific map
area. However, as discussed below, itis suggested that
outliers of Athabasca Group sandstone may be closely
associated with, and in part underlie, the extensive

Map units

glacial sandy areas. Those linear-shaped sandy areas,
related to the northwesterly aligned glacio-fluvial-
lacustrine deposits and thin aeolian sand sheets, are
excluded from this speculation.

A second extensive period of uplift, leading to ero-
sional stripping of much of the Athabasca Group rocks,
preceded a general subsidence and transgression of
the Devonian seas. Middle Devonian carbonates rest
on a well-developed regolith and unconformably overlie
the crystalline basement complex in the extreme
westerly portion of the map area. Exposures on the
banks and islands of the Slave River show flat to gently
warped bedding, with solution collapse breccias. These
Devonian strata thicken to the west where they underlie
Wood Buffalo National Park.

A third long period of uplift and erosion preceded the
Pleistocene continental glaciation, This glaciation is the
most significant recent geclogical event in the region. It
has left a generally high proportion of exposed bedrock
and scattered minor glacial deposits, with the exception
of the lowlands along the Slave River where glacial,
post-glacial, and Recent sediments are abundant.

Rock unit classification

Most of the primary structures and textures of the
sedimentary and igneous rocks in the crystalline base-
ment complex have been obscured or even lost entirely
in the course of high-grade metamorphism, partial
melting, intrusion, and deformation. Mixed rock assem-
blages, and wide, gradational contact zones, are evi-
dentin both outcrop and on aregional scale. This is true
interms of both pluton/pluton and pluton/granite gneiss
contacts. The principal map units shown on the accom-
panying colored geological maps present only the
predominant rock unit within a given outcrop area. Of
necessity, the smaller-scale variations of minor
lithologies are largely not represented.

To permit petrological, geochemical, and geophysi-
cal comparisons, and the classification of map units,
certain hand specimens were designated as standard
(reference) samples. These standard samples repre-
sent as nearly as possible the typical lithology of each
map unit as observed in the field. Standard samples of
granitoid, gneissic, mylonitic and metasedimentary
rock are listed in tables 5 to 9 (appendix) along with their
modal and major element analyses. Field locations of
these standard samples are shown on the accompany-
ing four geological maps (pocket).

Granite Gneisses

The Granite Gneisses are characteristically banded in
outcrop. However, the banding ranges widely in quality
from distinct to indistinct, and is absent locally. This
metamorphic banding can be planar in geometry, or
wavy to contorted, as in migmatitically related struc-

tures. Individual bands can be fairly continuous, or dis-
continuous to streaky, and either well or poorly defined
(as in the case of mafic-poor, felsic orthogneisses). In
appropriate cases, by leoking along the outcrop surface
at a very low angle of incidence, it is possible to discern
the continuity of an individual band from long, attenu-
ated plastic flow folds where the fold limbs are in direct
contact. Such limbs can extend for a metre or more in
iength.

The granite gneiss terrain typically contains subor-
dinate, small-sized granitoid masses. The composition
and texture of the latter are in part similar to the prin-
cipal granitoid rock units of the region (Slave, Arch
Lake, and Charles Lake) or intermediate between these
granitoids and the granite gneisses.

The Granite Gneisses are typically composed of
quartz-feldspar layers alternating with mafic layers or
foliae that are bioctite rich and locally contain horn-
blende. The gneisses are typically medium grained
overall, with felsic mineral layers being noticeably more
abundant and coarser grained than the intervening
mafic-rich layers. Chloritization of biotite is usual, and
epidote veinlets are present locally. Quartz veins, pods,
and pegmatite masses are fairly common. Isolated
grains of allanite and concentrations of magnetite in
streaks parallel to foliation have been noted.

Amphibolite and metasediments are common as
minor components of the granite gneiss terrain. Usually
they occur as small lenses or bands parallel to foliation.

A large part of the granite gneliss terrain has been
subjected to mylonitization within the wide Allan Fauit
Shear Zone. These regional mylonite zones show the
effects of extensive recrystallization in both outcrop and
thin section.



Biotite Granite Gneiss (11)*

Biotite Granite Gneisses are typically composed of
quartz-feldspar layers alternating with biotite-rich mafic
layers or foliae that locally contain minor amounts of
hornblende. Chemical and modal analyses of two typi-
cal samples are presented in table 5.

Hornblende Granite Gneiss (12)

In northeastern Alberta, Hornblende Granite Gneisses
are much less abundant than their biotite counterparts.
These two rock units are similar in petrologic and struc-
tural character. Mafic layers in the hornblende-bearing
gneisses are rarely without some biotite, although the
reverse is not necessarily the case. Magnetite is more
common in the hornblende gneisses than in the biotite
gneisses. Chemical and modal analyses of one typical
sample are given in table 5.

Amphibolite (20)

Amphibolite is present in a variety of host rocks. It is
found within each of the major geological terrains and
rock groups—granite gneiss, high-grade metasedi-
ments, and granitoid rocks. The widespread distribu-
tion and variety of rock associations for amphibolites in
this igneous-metamorphic terrain suggest that they
were emplaced and/or generated under a wide range of
geologic conditions and times. Amphibolites show a
general regional concentration within the gneissic belt.
The larger bodies are also found within the main
Granite Gneiss belt. Major bodies of amphibolite have
not been found in the map area, and nowhere do they
develop a thickness or size indicative of either a
volcanic association or a major plutonic mass. Their
origins probably involve both metamorphic and igneous
processes.

Chilled contacts have not been observed; however,
such features could be obliterated through subsequent
deformation, metamorphism, and recrystallization. Am-
phibolite lenses and narrow bands are common in the
granite gneisses, ranging typically from 0.7to3m (2to
10 ft) wide and from 2to 6 + m (6.5to 20 + fi) long. They
usually trend parallel to the metamorphic foliation and
show ductile to plastic deformation. Most amphibolite
bodies tend to be discontinuous. They probably repre-
sent either boudinage sections of basic dykes and sills,
a fragmented restite accumulation, or an agmatitic
pegmatite complex within granite gneiss or high-grade
metasedimentary rocks. Amphibolites are relatively un-
common in the major granitoid masses.

Massive amphibolites are dark green on a freshly
broken surface, weathering to a greenish gray.
Gneissic banded varieties weather to alternating green
and white to pink layers. Feldspars tend to stand out
selectively in high relief on a weathered surface, giving
the amphibolite the false appearance of being a rela-
tively felsic rock. Hornblende and feldspar are the prin-
cipal minerals along with minor amounts of biotite and
chlorite. Veinlets of epidote and quartz are locally pre-

“Numbers in parantheses refer to map unit designations used on the
accompanying geological maps.

sent. As the proportion of hornblende decreases, am-
phibolite grades to either Hornblende Granite Gneiss or
to high-grade metasedimentary rock. The grain size of
amphibolite generally ranges from fine to coarse, and
hornblende crystals larger than 5 mm are relatively un-
common. The texture ranges from massive to foliated to
banded, the latter two textures being most common.
Many of the banded varieties consist of bands from 10
to 25 mm thick, in which alternating layers differ in their
hornblende to feldspar ratio.

Many amphibolites, particularly within the granite
gneiss and high-grade metasedimentary rocks, have a
rusty weathered surface. This phenomenon is probably
related in part to the decomposition of smali amounts of
pyrite.

The less-recrystallized, less-deformed amphibolites
(particularly those that have recognizable dyke-like
relationships to the granitoid host rocks) are probably
the youngest igneous rocks in the map area.

High-Grade metasedimentary
rocks (31)

The high-grade metasedimentary rocks are present as
relatively minor lenses and bands within both the
granite gneiss and the granitoid terrains.

The high-grade metasedimentary rock masses tend
to be elongated in plan view. Their long axes are aligned
with the local metamorphic-structural trend. In outcrop,
the metasedimentary rock structures have small-scale,
steeply dipping isoclinal folds, which are locally crenu-
lated and chaotic (due to flow folding) and found par-
ticularly in association with migmatitic phases. The
enclosing gneisses or granitoids are invariably much
less deformed. Such structural relationships indicate
greater mobility (plasticity) of the metasedimentary
rocks, compared with the host gneisses or granitoids,
during deformation,

The high-grade metasedimentary rocks are typically
quartzo-feldspathic with subordinate amounts of schist,
phyllite, and amphibolite. Aimandine is commonly iden-
tifiable in outcrop, and hypersthene, green spinal, silli-
manite, and cordierite are visible under the microscope.
The metasedimentary rocks are usually pyritic, and
commonly have a rusty appearance on a weathered
outcrop surface, The rust may be sufficiently extensive
locally to be termed a rusty zone or in an extreme case a
gossan. Chemical and modal analyses of standard
samples are presented in table 5.

The outstanding structural feature of high-grade
metasedimentary rocks in outcrop is the characteristic
regular relict sedimentary banding. However, this
banding becomes more disrupted and therefore less
continuous as the amount of metamorphic quartz and
feldspar increases. Atthe same time, the rock becomes
less sedimentary and more granitoid in appearance.
Where the granitic component is not prominent, the
metasedimentary rocks are typically well foliated, color
banded, or both.

Prograde metamorphism of the metasediments
reached granulite facies conditions, as indicated by the
presence of hypersthene, green spinel, and sillimanite



(Godfrey and Langenberg, 1978a, Langenberg and

Nielsen, 1982). The development of the metamorphic

guartzo-feldspathic component (and possibly some ig-

neous material) is expressed in a variety of ways:

¢ isolated feldspar porphyroblasts;

* quartzo-feldspathic concentrations as clusters,
pods, and irregular patches;

* pegmatites with either conformable or cross-cutting
relationships;

* migmatitic to gneissic phases; and

¢ minor granitoid bodies, with or without schlieren of
either biotite concentrations or granitic metasedi-
mentary rock.

The metamorphic end products cover a lithologic gra-
dation from regularly banded metamorphic rocks of ob-
vious sedimentary parentage to rocks that contain a
high propertion of metamorphic quartz and feldspar. In
outcrop, these latter rocks may be classified as migma-
tites or migmatitic-gneisses.

The largest band and concentration of metasedi-
ments lies at the granitoid/granite gneiss contacts and
in major fault zones. Typically, the bands are structural-
ly complex and contain amphibolite bands from0.5to 2
m(1.5t0 6.5 ft) wide that generally parallel the metamor-
phic foliation.

Sulfide mineralization is common in the high-grade
metasedimentary rocks. Pyrite, by far the most abun-
dant sulfide mineral, is associated with rusty zones.
Minor chalcopyrite, molybdenite, graphite, and
uranium have been noted in adjacent map areas and
can be expected here if these metasedimentary rocks
are thoroughly prospected. Narrow, milky white guartz
veins, and pods occurring sither singly or in groups, are
usually barren of sulfide mineralization.

The granitoid rocks

This group of crystalline rocks includes all of the
granitoid rock units. Collectively, granitoids make up
about 91 percent of the map area (table 2). There are
essentially two broad groups, based on genetic af-
finities—the Slave and Arch Lake Granitoids. The in-
dividual plutons range in size from more than 40 km to
less than 1 km across and probably have a limited range
of Hudsonian ages.

Charles Lake Granitoids

The Archean granite gneiss complex at Charles Lake
has a unique combination of gneisses with Charles
Lake Granitoids (Baadsgaard and Godfrey, 1972) not
seen elsewhere in the Alberta Shield. These granitoids
include Biotite Granite F, Gray Hornblende Granite,
Leucocratic Granite, Charles Lake PQ Granite, and
Foliated Hornblende Granite. The latter two units do
not appear in the study area but outcrop to the east
and north, respectively. Minor bodies of Slave and
Arch Lake Granitoids also occur in the general area.
Aithough of diverse character, the Charles Lake
Granitoids are grouped together in view of their Ar-
chean age. The north-south linear belt of Archean
gneisses has a pronounced northerly foliation, which is
parallel to, and lies within, the mylonitic Allan Fault

Shear Zone. The granitoid bodies themselves tend to
be markedly elongate and parallel the metamorphic
foliation, which emphasizes the northerly tectonic
fabric of this belt.

Biotite Granite F (171)

Biotite Granite F underlies about 0.5 percent of the map
area. It is confined to the Granite Gneiss belt of the
Charles Lake region.

Biotite Granite F and Recrystallized Mylonitic Rock
(223) are texturally gradational, and therefore an ar-
bitrary boundary has been established in order to dif-
ferentiate these two rock units. The massive to poorly
foliated matrix of Biotite Granite F grades to a foliated,
finer-grained, crushed matrix that is a mylonitic compo-
nent of Recrystallized Mylonitic Rock (223).

Biotite Granite F does not generally come in direct
contact with granite gneisses in this map area. Usually
an envelope of high-grade metasediments separates
Biotite Granite F from the granite gneisses.

On both fresh and weathered surfaces, Biotite
Granite F appears mottled, with large pink to white and
gray feldspar megacrysts enclosed in a gray granular
matrix. Both texture and composition tend to be homo-
geneous in this map unit. The subhedral to euhedral
potassium feldspar megacrysts range from2.5t0 12cm
long, and average about 5 cm. They may be either sub-
parallel or randomly oriented in the coarse-grained
massive matrix of quartz, feldspar, and biotite.

Minor quartzo-feldspathic segregations occur as
scattered, irregularly shaped aplite and pegmatite
masses usually too small to be mapped.

A distinctly or consistently well-oriented texture is
largely lacking in Biotite Granite F; the matrix may be
either massive or poorly foliated, and the feldspar por-
phyroblasts are either subparallel or randomly ar-
ranged in the matrix. The rock composition is in the
granodiorite to quartz diorite fields. Chemical and
modal analyses of one sample appear in table 5.

Plastic flowage is evident within both Biotite Granite F
and its mylonitic derivative, Recrystallized Mylonitic
Rock (223). Folds within Biotite Granite F and its
mylonitic counterpart have been delineated, and a
highly folded contact of mylonite vs. granite gneiss is
found in the southern section of the study area (geology
maps in pocket).

Gray Hornblende Granite (173)
This rock unit is of limited distribution, and generally is
locally present as small bodies in close association with
Recrystallized Mylonitic Rock (224). On both fresh and
weathered surfaces, Gray Hornblende Granite is buff to
gray with small dark specks of mafic mineral. Horn-
blende porphyroclasts from 2 to 3 mm in size make up
from 1 to 4 percent of the rock. They are enclosed in a
typically fine- t0 medium-grained, quartzo-feldspathic
matrix. As a rule the matrix is massive, but a slight folia-
tion can be locally present. Uncommon feldspar por-
phyroclasts range from & to 12 mm in size.

Gray Hornblende Granite is gradational to Recrystal-
lized Mylonitic Rock (224) on a scale visible in outcrop.
Though the main bodies of Gray Hornblende Granite



are outlined on the maps, there are other bodies too
small to be represented within the Recrystallized Mylo-
nitic Rock (224).

Internal structures outlined by foliation are sither ab-
sent or poorly developed, and simple in form. External
contacts are gradational and mostly interlensed with
either Recrystallized Mylonitic Rock or Hornblende
Granite Gneiss.

Gray Hornblende Granite is apparently the parent
material for Recrystallized Mylonitic Rock (224).
However, it is possible that some phases of Gray Horn-
blende Granite could result from an advanced stage of
recrystallization of the mylonite. The character of the
contacts with other rocks depends upon the intrusive
history of the Gray Hornblende Granite with the adja-
cent rock, and the subsequent metamorphic-deforma-
tional history.

Leucocratic Granite (174)

Leucocratic Granite is present as dispersed small
bodies within most of the crystalline rock groups of the
map area. Most of the Leucocratic Granite masses lie in
a regionally north-trending zone centered on Charles
Lake. The larger masses are situated west of Charles
Lake,

The Leucocratic Granite is light gray to pink to red on
both fresh and weathered surfaces. This medium- to
coarse-grained massive granite consists of equigranu-
lar feldspar and quartz along with about 3 percent mafic
minerals. Although the granite is typically massive,
lenticular-rodded quartz provides a local foliation-
lineation. Minor microgranite and pegmatite phases are
present. Chemical and modal analyses of one sample
are given in table 5.

Small patches and bands of granite gneiss, am-
phibolite and metasedimentary rocks are presentin the
otherwise uniform Leucocratic Granite. Contacts of the
Leucocratic Granite are generally sharp against granite
gneiss, although interilensed contact zones are also
present, These granitoid/granite gneiss contacts are in-
terpreted as being intrusive.

Although interpretation of the east portion of the map
area is based primarily on recent mapping, it also incor-
porates a small segment of an earlier phase of mapping
{Godfrey, 1966). A change in approach to classification
and terminology in the interim has led to one discrepan-
cy in the direct reclassification of Leucocratic Granite
{(174). There is good reason to believe that this older
established map unit may in part be a phase of the cur-
rently recognized Slave Granitoids.

Slave Granitoids

Apart from forming a portion of the major pluton in the
west (figure 2), various members of the Slave Grani-
toids are also found scattered in the Arch Lake Grani-
toids plutonic complex and in the Granite Gneiss belt.
The Slave Granitoids make up the most abundant rock
unit in the entire Alberta Shield. The lithologic and
structural characters of the Slave Granitoids are
relatively simple compared to those of the Granite
Gneiss belt, Nonetheless, the Slave Granitoids contain
numerous intermediate lithologic phases and grada-

tions to the Arch Lake Granitoids and granitic
metasedimentary rocks. The internal structure of the
larger Slave Granitoids masses suggests that they are
erosional truncations of small basins and domes, from 1
to 5 km in diameter. These structural features may be
an expression of a proximal roofal position of a diapir.
The Slave Granitoids mass northwest of Myers Lake is
the south-plunging nose of a major fold structure, the
Tulip Lake Dome (Langenberg, 1983).

Subordinate masses of Arch Lake Granitoids and
high-grade metasedimentary rocks are common in the
Slave Granitoids. Derivation of the Slave Granitoids by
the partial melting of a granite gneiss/metasediment
protolith (possibly dominated by metasediment) fol-
lowed by segregaticon of quartzo-feldspathic infrastruc-
ture materials seems a most plausible petrogenetic
path. This suggestion is based on field relationships
and the geochemical studies of Goff et al. (1986).

Slave Granite Phase (101)

The Slave Granite Phase has a relatively limited textural
and compositional range. It has a fairly light color in
hand specimen, commonly gray to white, but ranging to
pink or mauve pink. The characteristically massive,
medium-grained texture locally displays fine- and
coarse-grained variations. The typically uniform grain
size is also locally megacrystic, with 15 to 30 mm-long
white feldspars constituting up to 15 percent of the rock.
The rock is typically garnetiferous, with chloritic biotite
envelopes around garnet cores. These mafic knots
{clots) are up to about 5 mm in diameter and are dis-
persed in the rock (up to 4 parcent abundance). Under
the microscope, green spinel (along with hypersthene
and corundum seen elsewhere in the Slave Granite)
place the metamorphic conditions for this rock unit in
the granulite facies (Godfrey and Langenberg, 1978a;
Langenberg and Nielsen, 1982). Chemical and madal
analyses of standard samples are presented in table 6.

Mafic Slave Granite Phase (102)

The Mafic Slave Granite Phase is usually a minor com-
ponent of major Slave Granitoid bodies. It is petro-
logically similar and gradational to the Slave Granite
Phase (101). Mafic Slave Granite Phase is distin-
guished by a higher biotite content of up to 10 percent.
The chemical and modal analyses of one representa-
tive sample are given in table 7.

Red Slave Granite Phase (103)

This rock unit is a minor member of the Slave Grani-
toids. It is similar to the abundant Slave Granite Phase
in both mineralogical and textural features, but has a
typically distinct pinkish red appearance. The color is
locally gradational to gray, pink, and mauve phases.
Red Slave Granite can be mixed on outcrop scale with
the Slave Granite Phase, making up a minor compo-
nent in the range of 10 to 20 percent. Although typically
leucocratic, garnets in mafic knots make up from1to 5
percent abundancs; porphyroblastic feldspar from 20
to 30 mm across makes up 5 to 20 percent abundance.
The matrix is medium to coarse grained with a generally
poor foliation, though quartz is commonly rodded.
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Although chloritic biotite typically forms less than 1 per-
cent of the rock, locally higher concentrations provide a
better-defined foliation. Intimate mixtures with minor
aplo-pegmatite masses are local. The principal rock
composition is granite with minor variations to
granodiorite. Chemical and modal analyses of standard
samples are presented in table 7.

Red Slave Granite appears to be locally intrusive with
a number of other rocks, including granitoids, aplites,
high-grade metasedimentary rocks, and granite gneiss.
Blocks of both migmatitic metasedimentary rock and
granite gneiss have been seen in Red Slave Granite. it
appears that Red Slave Granite is a magmatic phase of
the Slave Granitoids; it may have injected and intruded
earlier-formed Slave Granitoids phases, and, as a
minor (about 20%) magmatic component, it may have
facilitated massive intrusion. Its intermediate composi-
tion between Slave Granite and Arch Lake Granite,
looking very similar to Arch Lake Transitional Granits,
emphasizes a genetic link between the Slave and Arch
Lake Granitoids.

Speckied Slave Granite Phase (104)

This very minor phase of the Slave Granitoids is similar
to the Slave Granite Phase (101) in most textural and
structural aspects. It differs in having an overall reddish
and mottled appearance due to the presence of both
red and white feldspars. The matrix of feldspar, quartz,
chioritic biotite, and sericite is typically foliated and can
be easily crushed. Its composition varies widely, from a
quartz-bearing alkali syenite to granodiorite. The
chemical and modal analyses for one sample are given
in table 7. Speckled Slave Granite Phase bears a
generally similar genetic relationship to Slave Granite
along with other minor companents such as Red Slave
Granite Phase and Slave PQ Granite Phase.

Slave PQ Granite Phase (105)

A member of the Slave Granitoids, Slave PQ Granite is
noted primarily for its reddish pink to pink color and the
presence of red feldspar megacrysts from 6 to 12 mm
across. At 3 to 5 percent abundance, biotite contributes
to a foliated and even gneissic structure, although there
are also locally massive phases. Small lenses and
bands of granitic metasediments are typical of this rock
unit. The predominant rock composition is granite with
gradations to granodiorite. Chemical and modal analy-
ses of this rock unit are presented in table 7. In the field,
Slave PQ Granite appears to show (at least locally)
intrusive contacts with other granitoid rock units, and it
typically also contains blocks and fragments of grani-
toids such as Arch Lake Granite. Thus, Slave PQ
Granite appears to be a Slave Granitolds magmatic
phase. It shows a tendency to be gneissic and even mig-
matitic to the point whers it could be mistaken for a
felsic or migmatitic granite gneiss in a small outcrop.
This latter observation suggests that Slave PQ Granite
is a product of partial melting from parent Archean
gneisses and locally still shows textural evidence of the
protolithic gheiss.

La Butte Granodiorite (140)
This rock unit is characterized by a generally uniform

color and texture. The color ranges from light to
medium gray through brownish gray to mauve (blue
quartz plus pinkish gray feldspar). Itis typically medium
grained with 8 to 20-mm long feldspar megacrysts, from
0 to 5 percent in abundance. The matrix, consisting
principally of feldspar, quartz, and biotite, is typically
massive to uncommonly poorly foliated or locally
gneissic. The rock composition ranges from granite to
granodiorite, quartz diorite, and quartz monzonite, with
a mean composition of granodiorite. The chemical and
modal analyses of one sample are presented in table 7,

La Butte Granodiorite is intimately associated with
both Slave and Arch Lake Granitoids in two places in
the map area. At one of those locations, east of Myers
Lake, the La Butte Granodiorite band looks as though it
could be stratigraphically and structurally controlled.
Qutcrops of La Butte Granodiorite commonly show the
presence of other minor phases of the Slave Granitoids
(for example, 10% of Red Slave Granite), which could
be minor magmatic phases that facilitated emplace-
ment of La Butte Granodiorite.

In outcrop, La Butte Granodiorite is seen as a poten-
tial late intrusive (magmatic) phase. Boudins and
fragments of metasedimentary rock are typical within
the La Butte Granodiorite, Characteristic hematitic
staining along fractures within La Butte Granodiorite is
interpreted as a late-stage alteration feature.

Arch Lake Granitoids

Arch Lake Granitcids are the major crystalline rock
group in outcrop, underlying 60.5 percent of the map
area {table 2) and include the principal crystalline rock
structure—the complexly folded Hooker Lake synform,
some 40 km across. Apparently disconnected Arch
Lake Granitoids masses are common within the Slave
Granitoids, and minor bodies are also present within the
granite gneiss/metasedimentary rock belt. Isolated
Arch Lake Granitoids masses are typically elongated
and parallel the metamorphic foliation of the enclosing
rock.

Arch Lake Grarite Phase (161)

The Arch Lake Granite is overall reddish in outcrop and
is distinctly foliated both in outcrop and in hand
specimen. This penetrative foliation is usually accom-
panied by mild mylonitization. The rock texture is fairly
homogeneous, and typically medium grained but local-
ly coarse, with up to 25 percent feldspar megacrysts
that are from 15 to 30 mm long. The matrix consists of
pink to red feldspar, biotite, and typically blue quartz.
Chemical and modal analyses of this rock unit are given
in table 8. The rock composition is dominantly granite
with minor variations to granodiorite and quartz diorite.

Arch Lake Granite Transitional Phase (162)

Arch Lake Granite Transitional Phase is a sub-type of
the Arch Lake Granite Phase and it is distinguished by
the absence of large 15 to 30 mm-long potassium feld-
spar megacrysts. However, a smaller size range of
potassium feldspar megacrysts, about 15 mm long and
forming up to 5 percent of the rock, is usually present.
Chemical and modal analyses of standard samples are
given in table 9.



The term “transitional’” has been introduced in the
Arch Lake Transitional Granite Phase in order to convey
the gradational lithological quality perceived in viewing
the norm (abundant) phases of both the Arch Lake
Granite (162) and Slave Granite (101). In a similar way,
Mafic Slave Granite (102) is a minor transitional
lithological phase between the abundant Slave Granite
{101} and the Arch Lake Granite.

Regional Shear Zones

Wide shear zones with mylonitization have affected
three regions in the map area. In the east, a belt of
granite gneisses and granitoids has been affected in
the 8-km wide Allan Fault Zone (Godfrey, 1958a). In the
west, Slave and Arch Lake Granitoids, and minor
amounts of high-grade metasediments, have been
caught up in the Warren Fault Zone, whereas a minor
east-west mylonite band within Arch Lake Granitoids
passes along the north shore of Cockscomb Lake. With-
in these shear zones, mylonitization has generated de-
formational products ranging from ultramyionite to
mytonite and less-sheared phases of flaser gneiss. All
of these sheared rocks have been affected by recrystal-
lization to some extent, resulting in the formation of
blastomylonites and the commonly observed porphyro-
blastic-augen feldspars in a typically streaked or band-
ed matrix.

Mapping indicates that the parent materials for the
mylonitic rocks are dominantly gneisses and granitoids,
with lesser amounts of high-grade metasedimentary
rocks. The compositional and structural fabric of these
mylonitized zones has a planar geometry. The planar
form is seen over scales ranging from hand specimens
to outcrops, and to belts several km along strike (as
viewed on air photographs).

The regional mylonitic shear zones have been
studied by Watanabe (1965), Godfrey (1966, 1980b),
and Langenberg (1983). It is evident that the structures
are assoctated with deep-seated shear zones and the
mylonitic deformation is essentially of a ductile nature.
Subsequent to erosional unroofing, further deformation
was localized and brittle, involving brecciation and
quartz-vein filling. The age of the major period of
mylonitization has been fixed by K-Ar dating at
1790+ 40 Ma. The myionitic shear zones are
characterized by greenschist facies minerals (Langen-
berg and Nielsen, 1982).

Rocks of the mylenitic group collectively underlie one
percent of the map area. Both the Warren and Allan
Fault Zones extend beyond the map area in each strike
direction.

The color and megascopic texture of the mylonites,
together with gradational contacts to iless-deformed
phases of the rocks, were used to develop a field
classification of these mylonitic rocks that is both
descriptive and genetically meaningful in terms of their
parental relationships. In a few cases, distinctions bet-
ween the mylonites have not been clear. The parental
materials themselves, at least in the gneissic terrain,
are already mixtures of rock units on a fairly detailed
scale, and further blending is introduced by mylonitiza-
tion. An overlap or gradation of geologic character
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among these mylonites in outcrop or hand specimen is

inevitable, but the concern is a very minor one.
The mylonitic group of rocks is subdivided on the

ba5|s of their protolith equivalents as follows:
¢ Mylonitic Rock 221 has largely granite gneiss parent
material

* Mylonitic Rock 222 has largely high-grade metasedi-
ment parent material

* Mylonitic Rock 223 has largely granitoid parent
material

* Mylonitic Rock 224 has largely Gray Hornblende
Granite parent material

Recrystallized Mylonitic Rock (221)

Recrystallized Mylonitic Rock (221) is pale pink to red or
dark greenish on both fresh and weathered surfaces.
White to pink feldspar porphyroclasts from 6 to 18 mm
long make up to a maximum of about 5 percent of the
rock. The augen-shaped porphyroclasts may have trails
of smaller feldspar crystals and fragments that are
enclosed in a foliated aphanitic, finely banded matrix.
Metamorphic foliation has a generally simple geometry
in outcrop, but regionally, folds can be clearly demon-
strated.

Small amounts of other rock units in the mylonitic
group are mixed with this map unit on a scale too fine to
be distinguished separately on the present mapping
scale. As the bodies become smaller, distinctions
among rock types and map units are less evident.

Recrystallized Mylonitic Rock (221) is always en-
closed by, and associated with, a rock assemblage
typical of the granite gneiss terrain. The contact with
these rocks (gneisses, metasedimentary rocks and
amphibolite) is commonly gradational. It is obvious that
granite gneiss was the predominant parent material
from which Recrystallized Mylonitic Rock (221) was
developed.

Recrystallized Mylonitic Rock (222)
This mylonitic rock is present in both the Warren and
Allan Fault Zones.

Fresh and weathered surfaces are dark green to gray
to black, and freshly broken surfaces can be vitreous.
Minor porphyroclasts of feldspar, and more rarely of
quartz, are enclosed in a siliceous, banded, massive to
foliated, aphanitic to schistose or phyllitic matrix, with
chlorite, biotite, and sericite.

Geometrically simple metamorphic foliation struc-
tures and gradational, crushed and sheared contacts
follow the pattern described for other mylonites of
granite gneiss and granitoid rock associations. it is ap-
parent that quartzo-feldspathic metasedimentary rocks
with minor schistose material and basic rocks were the
parent materials for the Recrystallized Mylonitic Rock
{222).

Recrystallized Mylonitic Rock (223)

Members of this mylonitic rock unit are to be found in

the Warren Fault Zone and Cockscomb Lake mylonite

zone to the west, and in the Allan Fault Zone to the east.
Fresh and weathered surfaces are medium to dark

gray. White to gray feldspar augen and euhedral por-

phyroblasts from 1 to 7 ¢cm in size make up from 510 15
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percent of the rock. The matrix is typically aphanitic and
foliated, and locally medium grained and gneissose.
Minor aplites and pegmatites are present as small
bodies that crudely conform to the main structural
trend.

Foliation patterns have a generally simple geometry
in outcrop, but on a regional scale they grade from sim-
ple forms in the south to distinctly folded and more com-
plex forms in the north. The mylonite contact with
quartzo-feldspathic metasedimentary rock is typically
interlensed and is gradational both texturally and
mineralogically over a short distance. Recrystallized
Mylonitic Rock (223) is completely gradational to un-
crushed bands, rims, or cores of Biotite Granite F.
Granite gneiss in contact with Recrystallized Mylonitic
Rock (223) becomes less contorted and more mylonitic,
and the size of feldspar porphyroclasts gradually in-
creases from 1 to 7 cm as the mylonite is approached.
Bands of granite gneiss from 0.3 to 3 m wide can be
recognized in the contact zone, where felsic and mafic
layers of the parent gneiss remain distinct in the
mylonitic granite gneiss.

Recrystallized Mylonitic Rock (224)

Recrystallized Mylonitic Rock (224) is confined to the
Allan Fault mylonitic band. This rock unit is always
closely associated with either Gray Hornblende Granite
or Hornblende Granite Gneiss.

Recrystallized Mylonitic Rock (224) weathers into
distinct, large, flaggy, rectangular slabs from 8to 15 cm
thick. Fresh and weathered surfaces are typically
grayish green and may possess a delicate pinkish hue
in places. The obvious minerals include epidotized
hornblende porphyroclasts up to 3 mm long that make
up to 7 percent of the rock, and feldspar porphyroclasts
from 12 to 8 mm long, making up 5 percent of the rock.
The matrix is fine grained, foliated to poorly banded,
and comprises quartz, feldspar, and chloritized biotite.
Recrystallized Myonitic Rock (224) is distinguished by
its lack of banding and the characteristic presence of
hornblende porphyroclasts. The chemical and modal
analyses of one sample are given in table 9.

Recrystallized Mylonitic Rock (224) is present as nar-
row bands oriented in the regional structural trend,
proximal to the probable parent hornblende-bearing
rocks {Hornbiende Granite Gneiss and Gray Horn-
bfende Granite). It is homogeneous in that xenolithic
lenses or masses were not noted in outcrop. Uncom-
mon, typically medium-grained, massive phases,
generally too small to be represented on the map, are

Modal and chemical analyses

classified as Gray Hornblende Granite, They are
coarser grained than the associated mylonite and ap-
pear to result from an advanced stage of recrystalliza-
tion. Metamorphic foliation and lineation have a simple
geometry both in outcrop and regionally.

Contacts with Recrystallized Mylonitic Rock (221),
Gray Hornblende Granite, and Hornblende Granite
Gneiss are fairly well defined in the field, although they
can be gradational over a metre or so.

Devonian carbonate rocks
(251, 252, 253, 254)

Middle Devonian and/or older carbonates rest with pro-
found unconformity on the weathered surface of the
Precambrian crystalline basement complex. Carbonate
rocks that crop out along the Slave River at the extreme
western margin of the map area have been described in
detail by both Norris (1963) and Richmond (1965). Eight
km downstream of the confluence of the Slave and Boc-
quene Rivers, excellent exposures of the Paleozoic/
Precambrian unconformity are seen in three of the
Stony Islands in the Slave River. The unconformity
reveals a basal regolith that grades upwards through a
conglomeratic, sandy granite wash into a sandy
dolostone. Rubbly bedding developed in the lower por-
tions of the carbonate section gives way upwards to
well-bedded, flat to warped, gently westward dipping
strata consisting of sandy and argillaceous dolostone,
fine-grained vuggy dolostone and dolomitic limestone,
and laminated gypsiferous lithographic dolostone.

Eight km farther downstream, an outlier of Paleozoic
limestone was found on a large island in the Slave
River, but the unconformity itself was obscured by sur-
ficial cover and vegetation.

An additional 6.5 km downstream, relationships bet-
ween Paleozoic limestone and the Precambrian base-
ment are revealed at Caribou and Lemon [slands and at
the east bank. The basement topography has substan-
tial relief in the region of these islands. Part of this relief
may be fault related with both pre- and post-Devonian
movements along the north/south striking faults. A
Slave Granitoids basement is overlain by a granite
wash/regolith that is up to 3 m thick locally. It grades up-
ward into a rubbly bedded conglomeratic limestone
with Precambrian detritus ranging from 1 m angular
blocks to sand-size particles. Primary filling of
topographic lows in the Precambrian erosional surface,
and drapes on the steep slopes, may account for
limestone dips of 27° westward.

Mineralogical and chemical data on rock units in the
map area are presented in tables 5 to 9 (appendix).
Representative specimens were chosen from all of the
major rock units in the gneissic, granitoid, mylonitic,
and high-grade metasedimentary rock groups. Selec-
tion of the standard hand specimens for detailed
analyses was based on the representative character of

geologic features as seen in outcrop. The gneissic and
granitoid standard samples are represented by in-
dividual hand specimens. However, because of the
typically wide lithologicai variations encountered within
the metasedimentary rock bands, each standard sam-
ple for the high-grade metasedimentary rocks is repre-
sented by a combined group of 5§ to 10 specimens.
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Biotite Granite Gneiss {011)
N O Q K P K/P
Study Area 2 291 17.3 394 04
All Shield 61

269 241 374 08

AT N,

Hornblende Granite Gneiss (012}

N Q K P K/P
Study Area 1 21.2 0.1 5.7 0.0
All Shield 10 184 152 414 04

e,

Slave Granite Phase (101)

N =] K P K/P
Study Area 24 27.0 421 236 18
All Shield 144 291 420 225 19

// R

Al

Mafic Slave Granite Phase {102}

N Q K P K/P
Study Area 1 195 328 400 08
All Shietd 13 »BE 32 24 11

Figure 3. Ternary quartz-alkali feldspar-plagioclase (Q-K-P) plots for granitoids and gneisses in the study area,

Metasedimentary standard rock samples were ideally
collected on traverses approximately perpendicular to
the regional strike of the compositional banding for the
major bands (see locations on geology maps in pocket).

Modal analyses for the gneissic and granitoid rock
units are plotted on a series of Q-K-P diagrams (figure
3). Modal data plotted from the present study area are
distinguished from those of the same rock unit from
other parts of the exposed Alberta Shield. Rock type
boundaries in these diagrams are plotted according to
the recommendations of Streckeisen (1967).

Field work, and geochemical (Goff et al., 1986) and
geochronological studies, strongly suggest that the Ar-

chean basement gneiss complex was the source of the
protolithic materials from which the younger granitoids
were derived. High-grade regional metamorphism of
these gneisses led to partial melting, mobilization and
segregation of the granitoid constituents. Q-K-P dia-
grams show that the mean compositions of Slave and
Arch Lake Granitoids represent a considerable shift
from that of the parent granite gneisses. This shift in
composition must be accounted for through the petro-
genetic and evolutionary path of granitoid formation
and segregation.

In mass-balance calculations, the weighted composi-
tions of all the end products should approximate that of
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Red Siave Granite Phase {103}
N Q K P KIP
Study Ares 3 244 379 203 13
All Shield 10 27.56 406 273 1.5

Ga 7a 8a

Gb- 7b 3l

Speckled Slave Granite Phass {104}

N Q K 4 K/P
Study Area 1 43.4 107 308 0.3
All Shield 2 22 402 181 22

K

Siave PQ Granite Phase (105)
N Q K P K/P
Study Area 3
All Shield 7

239 283 327 08
216 346 308 1.1

7a 8a \ 9a \Oa
7t ""ab'" ~ T \0b o

La Butte Granodiorite {140}
N Qa K P K/P
Study Area 1 23 331 335 1.0
AllShield 13 250 143 533 0.3

Figure 3. (continued)

the parent materials, if isochemical changes have
predominated. Hence, there is a need to identify the
mobilizate and restite components of the system. The
intimate field relationships of minor granitoid masses
and the combined granite gneiss/high-grade meta-
sedimentary belt point to the latter belt as the source of
the parent material for the granitoids. The intruded
granitoid bodies are likely to contain both the partly
magmatic (mobilizate) component and perhaps a por-
tion of the complementary restite. With respect to the
Slave Granitoids, the magmatic component could be
represented by leucocratic dykes, screens, pods, and
irregular bodies, enclosing blocks within Slave Granite,

Red Slave Granite, Speckled Slave Granite, and Slave
PQ Granite. However, the restite could include mafic
blocks and segregations within Slave Granite, Mafic
Slave Granite, Red Slave Granite, Speckled Slave
Granite, Slave PQ Granite, and La Butte Granodiorite.
Other portions of the restite remain within the combined
high-grade metasediments and Granite Gneiss belt.
The range in modal composition of the granite
gneisses and high-grade metasediments does not in-
clude the plagioclase poor-to-absent area correspon-
ding to the alkali feldspar granite members of the Slave
Granite (101, figure 3). Hence, direct melting does not
appear to be a likely mechanism in the generation of
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Arch Lake Granite Phase (161)

N Q K P K/P
Study Area 34 272 394 265 15
All Shield 70 P71 B3I 05 1.2

Granite F {(171)

N [ K P KiP
Study Area 1 24 45 468 09
Al Shield 3 H4 94 M7 02

Arch Lake Granite Transitional Phase (162)
N Q@ K P KIP

Study Area 12 271 367 205 1.2
Al Shield 2 2488 I3 O3NS 12

Gray Hornblende Granite (173)

N Q K P K/P
Study Area 2 19.2 206 544 04
All Shield 2 19.2 206 544 (4

Figure 3. (continued)

these compositions. However, partial melting of the
assumed parent materials would be expected to
generate granitic end products of potassium-rich com-
position similar to that of the Slave Granite (Lameyre
and Bowden, 1982).

Mafic Slave Granite is part of a continuous composi-
tional gradation from Slave Granite to Arch Lake
Granite Transitional Phase and Arch Lake Granite. In
terms of our present geochemical view of the petro-
genesis of the granitoids, Mafic Slave Granite could
represent part of the restite derived from partial melting.
In the Arch Lake Granitoids, the melanocratic Francis
Granite is likewise a possible restite component.

In summary, it is apparent that the basement gneiss
complex has been partially molten, mobilized, segre-
gated, and then recrystallized during formation of the
Slave and Mafic Slave Granites. Granite gneisses of in-
termediate and plagioclase-rich compositions were re-
crystallized, mobilized, and segregated to give rise to
the complementary suite of Arch Lake and Arch Lake
Transitional Granitoids.

The intimate field relationships of minor leucocratic
components present as irregular dykes and patches
within the main granitoid masses (for example, Slave
Granite, Mafic Slave Granite, Arch Lake Granite and
Arch Lake Granite Transitional Phase) suggest that the
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Leucocratic Granite (174}
N Q K P K/P

306 364 209 1.2
287 345 34 1.0

Study Area 2
All Shield 3

1a  Quartz rocks

1b  Quartz granite

1¢  Quartz granodiorite

Alkali granite

Granite

Grancdiorite

Quartz-diorite

Quartz-bearing alkali syenite

6b  Alakali syenite

7a  Quartz-bearing syenite

b Svyenite

8a Quartz-bearing monzonite

8b  Monzonite

9a  Quartz-bearing monzodiorite
9 Monzogabbro

10a Quartz-bearing (diorite, gabbro)
10b Diorite, gabbro, norite, anorthosite

g}(ﬂth

s  Samples from study area
»  Samples from remainder of shield in Alberta
N Number of Samples

Figure 3. (continued)

leucocratic phases are products of late-stage leuco-
some (magmatic) segregation and mobilization. The
widespread occurrence of a leucosome phase in each
of the granitoid complexes points to a common petro-
genetic history for the granitoids.

Minor amounts of scattered, small bodies of amphi-
bolite are believed to be derived by metamorphism,
structural extension, and dislocation of diabase dykes
and metamorphic basic segregations. The high-grade
metasedimentary rocks (table 5) are retrograde quart-

Metamorphism

zitic granulites that correspond to initial compositions of
arkosic graywackes.

The chemical composition of the metasedimentary
rocks tends to be low in Ca0, MgO and Na,O, and high
in K20, relative to worldwide averages for graywackes.
These compositional differences may be carried over
and revealed in the locally high K;O content of the de-
rived granitoid bodies of Slave and Arch Lake affinity in
the Shield of northeastern Alberta.

The regional metamorphic history is summarized in
Godfrey and Langenberg (1978), Nielsen et al. {1981),
and Langenberg and Nielsen (1982).

Metamorphic events in the Shield of northeastern
Alberta have been identified and dated by geochron-
ology using a variety of radioactive systems and
isotopes (Godfrey and Baadsgaard, 1962; Baadsgaard
etal., 1964; Baadsgaard and Godfrey, 1967, 1972). Two
principal metamorphic events have been defined
(Langenberg and Nielsen, 1982):

. An Archean hlgh-pressure granulite facies metamor-
phism, M,, is indicated by relict hypersthene, sil-
limanite, green spinel, and corundum in Slave Grani-
toids and high-grade metasediments.

2. An Aphebian moderate-pressure granulite facies
metamorphism, M;, affected all the granitoid and
gneissoid rocks in the Alberta Shield.

The Aphebian M, Event ts associated with an
assembiage of almandine, hornblende, cordierite, and
andalusite. The moderate-pressure granulite maxima

of the M, Event has been traced by electron microprobe
mineral analysis to retrogress through the amphibolite
facies and ultimately to the greenschist facies, The lat-
ter is represented by a fairly ubiquitous assemblage of
chlorite, muscovite, and epidote. Chlorite is usually
seen as an alteration product of biotite, hornblende, or
garnet, whereas epidote typically occurs as veiniets.

Moderate-pressure granulite facies are the maximum
Aphebian metamorphic conditions (M) attained by the
principal Slave Granitoids mass. By extrapolation, the
same conditions must apply to the associated granitoid
masses. These conditions are thought to have been
achieved during the Hudsonian Orogeny and coincided
with the time of emplacement of most of the granitoids
in the Shield of northeastern Alberta.

Development of the regional mylonitic shear
zones—the Allan and Warren Fault Zones—is related to
greenschist facies conditions, presumably a late stage
of the Hudsonian Orogeny.
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An overview of the structural geology of the Shield in
northeastern Alberta has been published by the Alberta
Research Council (Langenberg, 1983).

A metamorphic foliation is developed in the grani-
toids, granite gneisses, and high-grade metasedi-
ments. Thin sections show that this foliation is formed
by elongated lenses of platy quartz, flattened feldspars,
and micas, indicative of a dynamo-metamorphic origin.
Large-scale structures, such as the Tulip Lake Dome,
are defined by this foliation. The southern tip of the
dome is situated in the Myers Lake area (Langenberg
and Ramsden, 1980). The diapiric doming is dated by
the age of the Slave Granitoids at about 1900 Ma
(Nielsen, et al., 1981). Co-existing metamorphic
minerals in metasediments indicate that the doming oc-
curred under moderate-pressure granulite facies condi-
tions (P=5+0.7 kbar and T =750° + 30°C).

The Arch Lake Granitoids basin in the Hooker Lake
area is also related to the Aphebian remobilization and
doming. The core of the basin encloses a crescent-
shaped domal structure (Langenberg, 1983, pg. 12).
Doming is the end result of Aphebian reactivation of the
Archean basement as a consequence of regional
heating. The heating also led to anatexis and the
separation of the S-type Slave, Arch Lake, and La Butte
Granitoids. These granitoids were emplaced into higher
crustal levels by the process of diapiric doming. Tight to
isoclinal megascopic folds occur in the migmatitic
granite gneisses and are not found in the granitoids.
These folds are transected by the granitoids, which in-
trude the granite gneisses. The folds are assigned to
the Archean, because dating shows the Archean to
have the age of the basement gneiss complex (Nielsen
et al., 1981).

Several regional mylonitic shear zones are evident in
the area. In the extreme eastern part of the Daly Lake
map area, part of the Allan Fault Zone passes through
Charles Lake. In the Myers Lake map area, multiple
shear zones delineate the Warren Fault Zone (Godfrey,
1958a). In this map area, the southern end of the more
poorly defined Rutherford Fault is also seen (Godfrey,
1958a).

Fault movement along the regional shear zones is
younger than the domal structures, because the shear

Economic geology

zones transect or truncate some of the granitoid domes
and basins. The regional shear zones are characterized
by mylonites and greenschist facies minerals (Langen-
berg and Nielsen, 1982). K-Ar dating of these minerals
shows that the mylonites formed at 1790+ 40 Ma. In
outcrop, the deformation in the mylonite rocks is seen
as a ductile shear phenomenon of varied intensity
rather than as brittle fracture. Mylonitization is ex-
pressed within both the granite gneisses and grani-
toids. Recrystallization has affected all rocks in the
region, including the mylonitic zones. This combination
of events in the mylonitic zones has produced a range of
comminuted rocks—mylonites, ultramylonites, blasto-
mylonites and less-sheared phases such as flaser
gneisses. Minor local megabrecciation of the mylonites
has produced quartz-filled fractures and quartz-lined
vugs.

Transverse faults in the map area strike easterly,
northwesterly, and northeasterly. Some of these faults
may have originated at the same time as the regional
shear zones {for example, those that are parallel and lie
close to the shear zones). Other faults cut the shear
zones and, therefore, are younger. All of the transverse
faults are of a brittle nature.

A fairly representative selection of joints is given on
the accompanying geological maps. The dominant
strike directions are northerly and easterly, although
some minor northwest and northeast directions also oc-
cur (Langenberg, 1983). The north- and east-striking
joints are parallel to faults and therefore could have
formed in the same stress system in either Precambrian
or Recent times. Joints formed in Recent times could
still be further related to a strain release of Precambrian
origin. The northwest- and northeast-striking joints,
although parallel to some older fauits, are thought to
have originated in a recent regional stress field having
large, unequal, horizontal principal stresses. This
stress field (the Rocky Mountain Front) is active today,
as indicated by fracture breakouts in cil wells. These
breakouts have effectively elongated the drill holes in
cross-saction, with the longer axis aligned northwester-
ly, parallel with the Rocky Mountain Front (Gough and
Bell, 1981).

Overall, high-grade metasedimentary rocks have pro-
ven to be among some of the most interesting and pros-
pective rocks for metallic mineralization in the Shieid of
northeastern Alberta. For example, scattered graphite
was noted in a band of high-grade metasedimentary
rocks close to the Dog River at the intersection of the
Warren and Rutherford Fault Zones (Godfrey, 1958a,
1960). However, there are very few such rocks in this
map area, as they underlie only 1 percent of this part of
the Shield (table 2).

Small areas of yellow mineral stains {unconfirmed
uraniferous stains) were noted on Slave Granite out-
crops in Wood Buffalo National Park, about 1.5 km west
of the Caribou Isiands.

Many quartz veins are parallel and closely associated
with the Allan Fault Shear Zone in the southeast part of
the map area. An unusual amount of allanite was noted
in both Biotite and Hornblende Granite Gneisses in this
part of the Granite Gneiss belt.

Minor amounts of molybdenite, chalcopyrite, and ar-
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senopyrite are dispersed in Hornblende Granite Gneiss
near the partly fauited contact of the Arch Lake Grani-
toids with the Granite Gneiss belt. These mineral occur-
rences are situated in a zone of faults that parallel and
lie close to the west side of the Allan Fault, just west and
south of the southern tip of Charles Lake. Arsenopyrite-
bearing grab samples assayed from the south end of
Potts Lake (Godfrey, 1966) revealed an absence of both
gold and silver mineralization.

Copper (chalcopyrite) mineralization has been found
in the Paleozoic sedimentary rocks immediately overly-
ing the regolith developed in the Precambrian Shield
crystalline rocks (Godfrey, 1973). At a group of four
islands, known as Stony Islands, 8 km north and down-
stream from Hay Camp on the Slave River, the regolith
and sections with granite wash and carbonates are well
exposed. Fresh Slave Granite grades upwards through
regolithic basement materials to a granite wash, rubbly
bedded dolomite, to a thin bedded dolomite, shale, and
flaggy limestone. Section thicknesses range up to ap-
proximately 8 m.

Secondary and primary copper mineralization are

Glacial history

present, although not all chalcopyrite is accompanied
by secondary staining. Marcasite nodules up to 16 mm
in diameter are locally associated with the copper
mineralization. The mineralization is stratiform and
largely restricted to a 30 cm thick dolomitic bed beneath
the upper flaggy limestone and close to the thin shale.

Copper mineralization is low grade and dispersed. it
probably averages less than 0.3 percent even over a
selected bed thickness of 10 cm. However, the mineral-
ization could be widespread; therefore, all of the sedi-
mentary rocks, granite wash, and regolith should be
checked wherever feasible.

The various types of glacial deposits in this region
have a dominant sandy lithology. The well-defined ice-
contact fluvial channel deposits, trending northwester-
ly, should contain gravel, and offer the best possibility
for providing granular construction materialsin the map
area.

A keyworded index to assessment reports that des-
cribe the results of metallic minerals exploration pro-
grams has been compiled and is available from the
Alberta Research Council (Poruks and Hamilton, 1976).

A variety of glacial deposits, scattered throughout the
map area, together with polished, scoured, fluted,
rounded, and striated bedrock surfaces, attest to a re-
cent continental glaciation. The direction of the major
ice advance was from the east. The glacial sediments
are dominantly sandy and occur as glaciolacustrine,
glaciofluvial, and crevasse-fill deposits. The classifica-
tion, distribution, size, and shape of the glacial deposits
are largely interpreted from air photographs.

Ice-contact deposits are associated with phases of
stability (equilibrium), hence the accumulation of reces-
sional moraine deposits. Parts of three such ice-contact
deposits can be identified inthe study area. They have a
relatively smooth trend as seen in plan view, are aligned
northwesterly, and appear to gently converge to the
northwest. Their projected junction is well beyond the
northern boundary of the regional map area. The spac-
ing between the ice-contact deposits in the center of the
map area is uniform at about 13 km. They are located:
(1) just north of the mouth of Bocquene River; (2) on the
west side of Cockscomb Lake; and (3) on the west side
of Hooker Lake.

lce-contact fluvial channels preceded the glacio-
lacustrine stage, because the former are higher in
elevation and therefore they required higher (thicker)
ice walls in order to confine the meltwater flow. Gradual-
ly, the ice thinned, wasted, and the meltwater ice-
contact channels broadened out locally into lakes at the
stagnating ice front, The fluvial channels became less
well defined and ultimately became unconfined to the
point that channet flow was essentially non-existent.
Storm-wave action on the pro-glacial lakes built
beaches and probably destroyed some of the higher-
elevation, earlier-stage, meltwater channel sediments.
However, evidence of the former higher ice-contact
channels remains in places (for example, the ridge with

abandoned heaches to the southwest of Hooker Lake).
Atthe time of ice-contact meltwater flow, the stagnant

ice was thick enough to confine and channel the melt-

waters. With time the ice sheets melted down, the water
level was lowered, and ponding of meltwater took place
at lower elevations on both sides of the fluvial channel,
as shown by abandoned beaches developed to both the
east and west sides of the fluvial channel deposits.

Evidence of the abandoned beaches is confined to the

higher elevation glaciofluvial deposits. It is speculated

that the abandoned beaches on the west side of the ice-
contact deposits were due to wave action on Glacial

Lake McConnell, a large body of meltwater ponded in

the Slave River valley lowlands (Craig, 1965).

Erosion by meltwater sheetwash has left only patches
of glaciolacustrine and glaciofluvial deposits from what
appears to have been fairly continuous ice-contact
fluvial meltwater systems. The loose surficial sediments
were washed away, exposing the underlying Precam-
brian bedrock. Segments of one fluvial meltwater chan-
nel system can be readily connected across the map
sheet, from west of McClelland Lake to Myers Lake,
Cockscomb Lake, and still farther south, for a total
length of at least 27 km.

It is noteworthy that many of the existing lakes in the
map area are situated on the east side of the ice-contact
meltwater channels. This situation arises from a com-
bination of several geological conditions:

1. a series of three ice-contact, recessional moraines,
ariented northwesterly, were left by a receding ice-
sheet;

2. the general ground slope is westward towards the
Slave River, and therefore the northwest-trending
ice-contact glacial deposits now act as a dam on the
natural surface drainage to the west; and,

3. ice meltout debris was deposited in the ice-free con-



tact zone adjacent and on the west side of the stag-

nant ice front. Many lakes (for example, Myers Lake)

now occupy depressions and low ground on the
upslope side of the dams formed by the recessional
ice-contact moraines.

The major sandy outwash plain in the southeast of the
map area was built, at least in part, over stagnant ice
blocks, as witnessed by the presence of kettle holes.
Distribution of these kettle holes is not random. Their
location and elongation are directly related to ice-
scoured fault zones in the underlying bedrock. The ket-
tle holes, in turn, have controlied development of the
local post-glacial valleys.

Exposure to the atmosphere and drying of the higher-
level sandy glacial deposits led to erosion by storm
winds from the southeast, forming sand sheets, and
more especially, longitudinal dunes. Some of these
dunes probably moved after ice melt. Others, earlier in
the phase of deglaciation, may have been blown across
isolated stagnant ice blocks and were subsequently
lowered onto the relatively clean, sheet-washed bed-
rock during further ice melting, Shifting winds appearto
have subsequently modified the initial longitudinal
dunes. One set of dunes just east of Cockscomb Lake
appears to have no immediate source of sand. The
closest sand source upwind, according to the distribu-
tion of sand mapped today, would be 3 to 5 km to the
southeast. This is an acceptable distance for dune
migration. However, it is further speculated that any
related (that is, formerly connecting) thin sand sheets
would have been subject to late-glacial meltwater
sheet-wash and therefore could be effectively
destroyed,

Aeolian erosion and transport of surficial sand must
be accompanied by abrasion of bedrock on the ap-
propriate slope faces. Abrasion of granitic outcrop is
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seen to be particularly effective on the half metre or so
just above the general ground level; that is, on steep
southeast-facing slopes. Here, the outcrop surface may
be facetted (planed flat in contrast to rounding by glacial
erosion) with a surface of parallel, smooth, overiapping
grooves (a few millimetres both deep and across the
groove). Glacial polish and striations were accordingly
erased by wind polish. Wind-polished bedrock surfaces
are found nearby, downwind, and within the major
deposits of sand.

Glacial deposits are essentially confined to the
generally scattered sandy ice-contact and outwash
deposits. The glacially smooth rocky uplands are
generally clear of giacial deposits. It is apparent that in
the latter stages of deglaciation, glacial meltwaters
sheet-washed the landscape, transporting minor fine
glacial sediments from the uplands and leaving the lat-
ter essentially clear of surficial debris. This meltwater
sheet-wash was obviously extensive regionally. How-
ever, the presence of rounded boulders commonly from
0.6 to 1.0 m in diameter, and typically lying directly on
bedrock scattered around the top of a bedrock high,
marks the particle-size transport limitations of the
glacial meltwaters. These glacial bouiders are inter-
preted as having been glacially and then fluvially
transported, in order to account for rounding by abra-
sion. They were deposited off-ice onto bedrock by meit-
waters and/or let down from meiting stagnant ice. Melt-
water flow was inadequate to transport these boulders
farther downslope, but meitwaters were instrumental in
removing other finer-sized glacial debris.

Glacially scoured and smoothed bedrock surfaces at
lakeshore level, which are actively water washed, pro-
vide excsllent surfaces for the detailed study of bedrock
lithologies and structures,
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Appendix

Modal and chemical analyses of standard samples

Table 5. Modal and chemical analyses of standard samples for Biotite Granite Gneiss (11), Hornblende Granite Gneiss (12),
Amphibolite (20), Metasedimentary Rock Bands (31), Granite F (171), Gray Hornblende Granite (173), and Charles Lake
Leucocratic Granite (174) in percent.

Standard (11) (12) (20) Metasedimentary rock | (171) (173) (174)
sample bands (31)

number 151 461 152| 147 450 498 63 64 65 68) 146; 150 156 154
Quartz 24.6 336]( 21.2 0.1 00 00| 541 104 479 48.1| 29.4( 13.9 24.4| 250
K-feldspar 341 04| O.1 00 00 52| 51 149 115 146| 4.5 23.1 18.0| 308
Plagiociase 33.3 45.6] 55.7| 276 41.7 523 10.8 341 195 14.2| 46.8| 549 54.0[ 405
Bictite 27 13.0} 85] 04 4.2 1.8 ] 151 9.1 20 53| 16.8 1.4 1.6 0.0
Chlorite 27 04| 24 0.1 0.0 041 06 00 11 0.0 02| 0.0 trace| 1.1
Hornblende 0.5 0.0 7.8 70.6 51.2 398 0.0 6.8 0.0 0c{ 0.0 3.9 00| 0.0
Epidote 1.1 36| 07 1.0 0.0 0.7] 00 00 00 00| 00 1.5 0.8 1.4
Muscovite 00 18] 00} 00 00 00| 50 149 25 43| 00| 00 05( 1.0
Spinel 0.0 00| 00| GO 00 00| 04 00 00 07| 00| 00 0.0 0.0
Garnet 00 00| 00f 00 00 00; 45 00 05 42| 22| 00 00| 0.0
Pyroxene 00 00| 00/ 00 03 O0O(tace 40 27 15{ 00] 00 00| 00
Cordierite 00 00| 00/ 00 00 00| 19 00 91 4.0f 00[ 00 0.0 0.0
Andalusite 00 00 00| 00 0. 00| 00 0.0 0.0 0.0 00| 0.0 00| 0.0
Sillimanite 00 00 00f{ 00 00 00| 00 00 10 05| 00| 00 00| 00
Accessories 1.0 16| 3.9 0.5 2.6 03] 24 656 22 26| 00 1.3 0.7} 0.2
Number of points 2000 1000| 2000| 2000 100C 1000 | 2000 2000 1625 2100| 2500 ( 2500 2500 | 2500
Si0, 71.85 71.12|63.31| 46.50 49.52 54.06 |64.28 47.79 63.61 65.02(65.21 |66.16 70.32|71.62
TiO, 028 048} 056 100 1.06 0.58| 084 093 073 0.70| 0.76| 0.23 0.13| 0.09
AlO; 14.74 12.94(16.01| 14.81 14.15 17.87 |14.87 13.85 17.81 19.84|16.13[17.14 15.44 |15.24
Fe,0; 1.57 56.10| 5.45/1509 11.18 688 867 1276 648 3.83| 4.99| 226 1.16] 0.73
MgO 060 0.84| 2.76] 663 924 4.15| 3.57 6.47 242 158| 2.48]| 1.06 048] 0.48
CaO 1.57 3.17| 5.92|12.04 7.03 742 093 990 219 2.31| 3.22| 360 264] 2.16
NazO 327 3.86| 417] 140 226 4.08| 0.83 280 1.43 1.25) 281 | 529 496 3.72
K0 495 170} 1.00] 1.06 214 271 342 157 3.15 4.38} 3.20| 253 3.12| 4.03
MnO 0.06 0.06( 0.10( 0.25 0.03 0.13| 0.10 0.16 0.10 0.07| 0.06} 0.09 0.04| 0.06
P05 007 003| 0.09 006 032 0.07| 004 010 0.12 0.05| 0.17| 0.11 0.05| 0.12
L.O.l 0.86 0.79| 059 1.28 152 120} 169 239 101 1.27]| 0.76| 0.37 0.25| 0.34
H.0 0.00 0.03! 000 0.00 0.19 0.13| 0.07 0.39 0.17 0.04| 0.08]| 0.00 0.00] 0.00
Total 99.32100.12|99.96[100.12 98.56 99.28 [99.41 99.11 99.22100.34 (99.87 (98.84 98.80 [98.57

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory.
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Table 6. Modal and chemical analyses of standard samples for Slavg Granite Phase (101) in percent.

Standard Slave Granite Phage (101)

sample

number 321 443 444 445 446 447 448 4409 457 458 459 480
Quartz 320 302 267 317 377 241 o745 237 274 411 253 298
K-Feldspar 38.9 51.0 47.7 47.7 50.9 57.8 18 57.5 38.3 421 55.0 53.2
Plagioclase 235 83 8.8 131 41 113 655 121 316 124 118 6.2
Biotite 36 25 24 1.0 24 15 g9 03 13 19 06 7.7
Chlorite 09 00 05 44 00 04 45 95 03 09 00 00
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Epidote 01 02 02 00 00 00 99 0o 00 00 00 00
Muscovite 06 51 44 1.8 35 2383 45 52 1.1 09 27 24
Spinel 0 07 05 00 00 131 4549 g9 00 00 02 00
Garnet 0.4 0.0 4.9 0.0 0.0 1.2 0.0 1.2 0.0 0.0 3.8 0.0
Pyroxene 60 00 00 00 00 00 55 g0p 00 00 00 00
Cordierite 0.0 0.5 2.5 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.0
Andalusite 00 00 00 00 00 00 o549 0o 00 00 00 00
Sillimanite 0.0 1.1 08 00 00 05 455 g0 00 00 O1 0.0
Accessories 6o 05 08 08 14 01 00 trace 0.1 07 03 08

mber of

g:ims 1000 2000 2000 2000 1994 1002 1050 1000 1000 2000 2109 2008
S0, 7284 7235 71.91 7230 7244 7425 7335 7355 7357 73.65 74.65 73.21
TiO» 016 014 026 014 014 014 546 008 018 010 0.14 022
AlLO, 1422 14.86 1512 1424 1530 1452 414797 1405 1434 1502 1417 1419
FEZOQ 1 .15 1 .28 1 -38 1 .12 0.71 1 -31 0.97 0'75 1 .03 0.74 1 .09 1. .03
MgO 037 025 040 033 022 026 047 023 039 022 023 045
CaO 0.83 0.57 0.60 0.23 0.71 0.59 0.58 0.61 0.79 1.24 0.96 1.02
Nazo 3-45 2.58 2.40 2.1 7 3.69 2-95 4‘79 3.29 3-29 4[57 3.51 3.33
KO 5.21 6.55 6.58 7.24 6.09 4.96 3.41 5.41 5.03 3.74 4.49 4.25
MnO 0.04 0.00 0.02 0.01 0.01 0.00 0.01 0.04 0.00 0.01 0.03 0.01
P20s 011 014 020 011 011 020 543 925 009 006 004 0.10
LOI. 0.25 0-62 0-75 0-87 0-53 0-20 O-BB 0‘37 0.57 0.16 0'13 0‘15
H,O 0.00 0.15 0.27 0.26 0.1 0.20 0.08 0.13 0.01 0.71 0.14 0.11
Total 08.63 99.49 9989 99.12 100.06 99.58 99.60 09.66 99.29 100.22 G958 00.46

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory,
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Appendix (continued)

Table 6. {continued)

Standard Slave Granite Phase (101)

sample

number 477 483 484 486 497 508 515 821 522 524 528 529 608
Quartz 289 337 26.0 365 121 234 217 313 242 23.2 17.9 28.9 19.0
K-Feldspar 423 522 38.8 47.7 9.1 389 512 470 444 452 18.4 44.0 48.6
Plagioclase 24.4 7.9 26.4 8.3 67.5 22.2 24.9 13.5 28.8 28.4 56.4 24.2 28.5
Biotite 2.0 3.0 3.0 4.4 0.8 2.7 0.2 4.1 0.0 2.1 1.2 1.0 2.8
Chlorite 0.0 2.0 4.0 0.0 0.0 0.4 0.3 0.5 0.5 0.5 0.8 1.0 0.0
Hornblende 0.0 0.0 0.0 0.0 7.8 0.0 0.0 0.1 0.0 0.0 3.2 0.0 0.0
Epidote 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 1.3 0.1 0.0
Muscovite 0.0 1.0 1.2 1.5 0.0 6.8 1.0 2.1 0.0 0.1 0.0 0.3 28
Spinel 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 2.4 0.0 0.0 0.0 0.0 4.2 0.3 0.0 2.2 0.0 0.0 0.0 0.3
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cordierite 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acessories 01 0.3 0.6 1.2 1.0 0.5 0.0 1.2 0.0 0.6 1.0 0.4 trace
g’;‘imze' & 1002 2000 2001 2000 1000 2000 1000 2000 1000 1000 1000 2000 1000
Si0; 7203 73.26 7199 7298 6598 7047 7270 73.35 7267 7285 6822 7475 71.36
TiO, 0.22 0.1 0.35 0.16 0.28 0.24 0.14 0.12 0.14 0.20 0.22 0.10 0.15
Al2O4 15.46 14.81 1422 14.87 1830 15.30 1492 1469 1500 1437 1570 13.84 1t6.12
Fes0O, 1.91 0.41 1.88 1.1 2.45 1.30 1.23 0.99 1.79 1.58 2.95 0.81 0.86
MgO 0.44 0.20 0.45 0.27 0.63 0.47 0.32 0.25 0.49 0.34 0.87 0.14 0.33
Ca0Q 0.94 0.83 0.82 0.86 3.51 0.60 0.81 1.13 0.68 0.76 2.36 0.60 0.75
Nay,O 3.36 3.70 2.82 3.75 526 277 374 370 295 317 3.86 0.01 33
K0 5.16 5.92 6.52 559 2.40 7.30 5.01 4.77 5.02 5.70 3.84 3.00 5.69
MnO 0.02 0.01 0.03 0.02 0.09 0.02 0.01 004 0.06 0.04 0.04 0.02 0.01
P05 0.14 0.06 0.14 009 o0.22 010 013 007 008 017 0.10 0.02 0.08
L.O.1. 0.09 0.21 0.52 028 0.39 0.69 023 0.28 0.64 0.40 0.73 032 0.59
H,O 0.08 0.13 0.15 0.12 0.10 0.19 012 0.09 0.11 0.04 0.06 0.01 0.14
Total 99.85 99.07 99.89 100.10 9961 9945 100.26 ©89.48 ©9.63 99.62 98.95 8951 ©8.39

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory.
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Table 7. Modal and chemical analyses of standard samples for Mafic Slave Granite Phase (102), Red Slave Granite Phase
(103), Speckled Slave Granite Phase (104), Slave PQ Granite Phase (105), and La Butte Granodiorite (140) in percent.

Standard {102) Red Slave Granite (103) {104) Slave PQ Granite (105) (140)
sample

number 530 470 488 526 482 520 525 527 472
Quartz 19.56 335 23.2 16.8 43.2 246 17.9 29.3 29.3
K-Feldspar 32.8 55.1 46.2 12.56 10.6 42.6 16.8 271 33.1
Plagioclase 40.0 6.9 18.7 62.2 30.7 28.2 42.8 26.9 335
Biotite 5.0 1.2 6.2 0.3 7.6 33 13.1 9.1 2.2
Chiorite 0.0 0.7 1.6 2.2 1.9 0.0 1.2 0.6 1.3
Hornblende 0.1 0.0 1.5 1.8 0.0 0.0 1.7 0.0 0.9
Epidote 0.5 0.2 0.1 2.7 0.2 0.0 1.8 0.0 0.0
Muscovite Q.0 0.5 0.8 0.1 3.8 0.5 1.9 52 0.0
Spinel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.0 0.2 0.2 0.0 0.0 0.1 0.0 0.0 0.0
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cordierite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accessories 2.1 1.7 1.6 1.6 1.6 0.7 2.6 1.7 1.2
Number of points 1000 2000 2000 1000 2000 2000 2000 2000 2000
Si0, 69.37 72.79 71.82 67.89 72.85 73.27 58.13 69.72 70.62
TiO, 0.58 0.18 0.21 0.36 0.26 0.21 0.91 0.46 0.38
AlyO4 13.53 13.76 14.73 15.56 13.18 14.77 19.26 15.10 14.45
Fe;03 5.46 1.66 1.14 3.14 1.71 1.21 6.35 2.28 2.57
MgO 0.44 0.24 0.46 1.08 0.54 0.4 2.29 0.68 0.82
CaO 1.22 0.49 0.90 229 0.45 0.95 5.04 1.09 1.80
Naz0 2.81 3.34 3.57 3.90 1.77 3.62 4.43 3.22 4,08
KO 5.49 6.62 5.86 3.82 8.09 4.94 1.50 5.52 4,44
MnO 0.09 0.04 0.00 0.05 0.02 0.03 0.09 0.04 0.05
P,0s 0.09 0.04 0.10 0.17 0.19 0.09 0.20 0.26 0.15
L.O.l 0.37 0.33 0.64 1.06 0.48 0.27 1.23 0.95 0.31
H:.O 0.02 0.15 0.19 0.00 0.00 0.09 0.11 0.10 0.19
Total 99.47 99.64 99.62 99.32 99.55 99.76 99.54 99.42 99.86

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory.
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Appendix (continued)

Table 8. Modal and chemical analyses of standard samples for Arch Lake Granite Phase (161) in percent,

Standard Arch Lake Granite Phase (161)

sample

number 148 155 451 452 453 454 455 456 47 475 478 479
Quartz 228 33.5 22.0 249 350 241 34.1 294 35.6 335 25.0 34.3
K-Feldspar 37.3 26.4 40.2 46.4 421 29.3 42.6 434 35.4 47.9 44.9 30.3
Plagioclase 30.7 26.5 31 3t.7 20.3 38.2 19.6 21.6 22.9 13.8 23.3 30.7
Biotite 5.0 6.9 6.5 4.2 29 7.4 1.7 1.4 2.6 1.2 3.4 0.7
Chlorite 1.0 0.6 0.0 0.1 0.1 0.1 0.3 0.0 0.0 1.3 3.0 0.1
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Epidote 0.6 0.0 0.1 trace 0.0 0.1 0.0 0.0 0.4 0.3 0.0 trace
Muscovite 1.7 5.9 0.1 24 0.6 08 0.1 2.5 1.1 1.7 0.1 0.0
Spinel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.8 0.0 0.0 3.8
Pyroxene 0.0 0.0 0.0 trace 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0
Cordigrite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accessories 0.9 0.2 0.1 0.2 0.0 0.4 0.1 0.0 1.1 0.3 0.3 0.1
Number of points 2500 2500 1000 1000 1000 1004 1000 1000 2000 1965 1000 1000
Si0, 6780 70.87 7047 7080 7473 70.87 7407 7423 7233 7096 7181 71.58
TiO, 0.48 0.10 0.27 0.38 0.22 0.38 0.19 0.16 0.22 0.23 0.32 0.24
Al,Oy 1526 14.63 15.38 14.69 13.96 1499 1461 1446 1482 1486 1482 1548
Fe0, 3.18 1.60 1.83 2.47 1.25 2.58 0.94 1.16 1.00 1.56 213 1.86
MgO 1.28 0.58 0.60 0.75 0.34 0.57 0.32 0.33 0.35 0.61 0.55 0.43
Ca0 1.77 1.15 0.98 0.94 0.74 0.96 0.79 0.70 0.75 0.54 0.84 0.87
Na,0 3.26 2.86 2.84 2.63 2.65 2.72 2.93 3.00 2.95 292 2.70 3.35
K20 5.61 5.72 6.05 5.90 5.22 5.53 5.34 4.91 5.90 6.61 5.89 5.34
MnQO 0.04 0.02 0.03 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.03 0.03
P.Os 0.29 0.10 0.10 0.20 0.09 0.15 0.08 0.11 0.05 0.10 0.13 0.13
L.O.L 0.78 0.70 0.16 0.58 0.35 0.53 0.23 0.41 0.23 0.77 0.28 0.25
H0 0.00 0.00 0.13 0.06 0.08 0.00 0.10 0.10 0.1 0.16 0.13 0.04
Totai 99.75 98.33 098.84 99.41 9965 99.30 99.62 9958 98.77 9933 9963 99.60

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory.
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Appendix (continued)

Table 8. (continued)

Standard Arch Lake Granite Phase {161)

sample

number 481 485 487 489 491 492 493 495 500 501 502
Quartz 23.7 22.3 32,9 33.4 22,9 28.8 246 12.5 28.9 29.2 201
K-Feldspar 38.8 53.2 51.2 34.1 336 56.3 34.9 54.9 40.1 28.5 52.1
Plagioclase 31.4 19.5 13.1 25,5 31.8 11.4 34.4 23.7 19.0 35.4 201
Biotite 4.2 1.2 1.4 2.4 8.0 2.9 3.0 4.1 14 5.0 1.4
Chilorite 0.6 2.2 0.0 0.0 0.9 0.0 2.4 1.7 4.5 0.6 2.7
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Epidote trace 0.0 0.0 0.0 0.2 0.2 Q.0 trace 0.0 trace 0.0
Muscovite 1.3 11 0.6 0.2 2.2 0.4 0.4 2.9 4.6 0.0 0.8
Spinel 0.0 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.0 0.0 0.4 4.5 0.0 0.0 0.0 0.0 0.0 0.3 2.1
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cordierite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accesories 0.0 0.5 0.3 0.0 0.0 trace 0.3 trace 1.5 1.0 0.7
Number of points 1000 2000 2000 1000 2000 1000 1000 1000 1698 1000 2000
Si0, 7477 7365 7158 7223 7278 72.87 69.85 7206 7145 71.47 7314
TiO, 0.22 0.19 0.23 0.49 0.33 0.26 0.32 0.39 0.30 0.34 0.186
AlO5 13.74 13.86 14,76 14.72 13,72 15.00 16.04 13.93 14.16  14.92 13.81
FesO, 1.37 0.86 1.38 1.55 2.00 1.59 1.52 2.32 1.72 2.00 1.38
MgO 0.50 0.32 0.40 0.54 0.41 0.38 0.56 0.80 0.76 0.48 0.29
CaO 0.64 0.51 0.2 1.05 0.95 0.79 0.77 0.71 0.61 0.84 0.67
Na O 2.44 2.51 2.89 3.16 2.80 3.44 4.69 2.44 2.92 3.30 2.94
K20 5.14 6.84 6.52 5.74 5.15 5.00 4.58 5.05 6.60 4.90 6.27
MnQ 0.02 0.00 0.01 0.02 0.03 0.03 0.03 0.02 0.01 0.02 0.02
P,0s 0.13 0.08 0.15 0.11 0.12 0.26 0.16 0.19 0.10 0.1 0.1
L.O.1. 0.65 0.42 0.34 0.23 0.39 0.31 0.73 1.40 0.69 0.63 0.38
H.O 0.08 0.18 0.14 0.12 o0.21 0.08 0.16 0.08 0.11 0.08 0.14
Total 99.70 9942 9922 9996 9894 9988 99.41 9939 9943 9%5.09 99.31

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory,
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Appendix (continued)

Table 8. (continued)

Standard Arch Lake Granite Phase (161)

sample

number 503 504 505 506 507 510 512 514 516 518 523
Quartz 29.8 25.3 24.9 234 30.1 26.5 329 26.2 18.4 29.6 259
K-Feldspar 40.4 52.9 33.4 35.3 30.7 51.9 39.0 40.3 0.3 38.7 334
Plagioclase 21.9 17.2 35.0 329 32.6 18.1 23.1 287 69.5 24.2 324
Biotite 6.1 3.0 6.1 3.8 3.9 1.9 2.6 27 0.0 3.5 0.3
Chlorite 09 1.3 0.1 1.1 0.0 0.3 1.5 0.8 7.3 a1 2.7
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 g.0
Epidote 0.1 trace 0.1 trace 0.0 0.0 0.1 0.1 0.3 0.0 0.3
Muscovite 0.1 0.3 0.3 3.0 2.6 0.0 0.0 0.1 3.8 0.4 5.1
Spinel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.0 0.0 0.0 03 0.0 0.0 0.0 1.2 0.0 0.0 0.0
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Cordierite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accessories 0.6 0.1 0.1 0.2 0.0 0.9 0.7 0.4 0.3 0.4 0.0
Number of points 1000 1000 1000 1000 1000 1970 2000 1005 1000 2000 1000
Si0, 7093 73.84 7019 7350 7483 7402 72.38 7203 7046 7275 7193
TiO, 0.44 0.22 0.47 0.28 0.22 0.14 0.30 0.28 0.38 0.22 0.36
AlzO, 15.32 13.71 1519 1393 1355 1402 1437 1435 1480 1456 1475
Fe 0, 2.35 1.64 2.29 1.86 1.40 1.17 1.63 2.14 2.45 1.41 1.88
MgO0 0.59 0.45 0.79 0.63 0.36 0.27 0.53 0.59 0.97 0.48 0.66
Ca0 1.15 0.77 0.93 0.49 0.80 0.88 0.66 1.15 0.93 0.88 0.53
NayO 3.04 299 2.74 2.23 2.83 3.94 3.2 3.04 5.08 3.51 2.39
K0 5.09 5.29 5.79 5.61 4.84 5.15 5.63 5.56 1.94 4.58 6.18
MnO 0.02 0.01 0.04 0.01 0.01 0.00 0.02 0.02 0.02 0.02 0.02
P05 0.12 0.09 0.22 0.19 0.09 0.04 0.09 0.13 0.14 0.11 0.17
L.O. 0.60 0.56 0.66 0.89 0.51 0.29 0.66 0.27 1.14 0.46 0.99
H:0 0.07 0.01 0.07 0.00 0.01 0.1 0.21 0.05 0.13 0.25 0.00
Total 99.72 9958 9938 9962 9945 100.03 99.68 99.62 9844 9823 99.86

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory.
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Appendix (continued)

Table 9. Modal and chemical analyses of standard samples for Arch Lake Transitional Granite Phase (162) and Recrystallized
Mylonitic Rock (221, 223, 224) in percent.

Standard Arch Lake Transitional Granite Phase (162)

sample

number 473 474 476 490 494 499 509 511
Quartz 23.3 281 29.6 19.7 28.9 334 28.6 33.2
K-Feldspar 55.0 334 49.0 50.3 1.7 16.1 39.5 23.3
Plagioclase 16.9 34.1 16.2 23.8 271 43.1 25.1 27.6
Biotite 3.8 25 1.9 3.6 2.0 5.8 1.4 7.8
Chlorite 0.0 0.1 1.9 0.0 0.2 0.5 1.4 0.0
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Epidote 0.2 0.0 0.3 0.0 0.0 0.0 0.0 2.8
Muscovite 0.1 0.3 0.8 0.7 0.1 0.6 3.7 2.9
Spinel 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.0 0.3 0.0 1.7 0.0 0.0 0.0 0.0
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cordierite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accessories 0.8 1.0 0.3 0.4 0.0 0.6 0.4 1.4
Number of points 1000 1000 2000 1000 1000 2000 2000 2000
SiO; 72.07 74.47 72.84 74.04 73.52 71.27 70.37 68.23
TiO, 0.23 0.20 0.22 0.22 0.36 0.32 0.30 0.32
Al0, 14.40 14.20 14.15 14.37 13.84 15.34 15.30 15.37
Fe,03 1.46 1.39 1.49 1.13 1.08 1.82 1.89 2.86
MgO 0.30 0.32 0.43 0.36 0.39 0.87 0.66 0.93
CaO 0.68 0.73 0.83 0.86 0.82 0.82 0.99 2.07
Na,O 3.59 3.19 3.20 3.10 2.79 5.11 3.58 4.38
KO 6.81 5.01 5.98 5.09 5.40 2.27 5.34 4.06
MnO 0.02 0.03 0.01 0.02 0.01 0.01 0.00 0.04
P05 .11 0.13 0.09 0.12 0.59 0.08 0.09 0.16
L.O.lL 0.22 0.20 0.26 0.21 0.43 0.96 0.53 0.48
HzO 0.15 0.14 0.17 0.20 0.11 0.16 0.17 0.14
Total 99.99 100.01 99.65 99.72 99.34 99.04 99.22 99.04

Chemical analyses by J.R. Nelson, Alberta Research Council Chemistry Laboratory,
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Appendix (continued)

Table 9. (continued)

Standard Transitional Granite Phase Recrystallized Mylonitic Rock
sample (162) (221) (223) (223) (224)
number 517 519 560 599 614 149 145 153 144
Quartz 18.5 29.7 21.0 29.0 23.7 15.0 229 25.7
K-Feldspar 45.6 319 404 38.1 17.0 14.0 8.6 10.4
Plagiociase 30.3 25.0 35.0 30.6 52.7 64.8 46.5 58.4
Bictite 3.3 34 1.8 1.0 2.9 0.0 6.5 1.4
Chlorite 1.1 6.2 1.3 1.2 27 2.0 6.9 1.5
Hornblende 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Epidote 0.0 0.9 trace trace 0.0 3.0 0.4 1.6
Muscovite 0.2 1.9 0.2 0.9 0.0 1.0 7.2 0.2
Spinel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Garnet 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Pyroxene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cordierite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Andalusite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sillimanite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accessories 0.2 0.6 0.2 0.0 1.0 0.2 1.0 0.8
Number of points 2000 2000 1000 1008 1000 estim N.D. 2500 2500
Si0, 73.06 70.40 71.11 75.32 72.99 74,93 71.50 64.37 69.16
TiO, 0.17 0.26 0.30 0.23 0.24 0.16 0.28 0.65 0.16
Al,O; 14.68 15.92 15.27 13.72 14.44 13.08 13.27 16.36 16.38
Fe 0O, 0.94 1.57 1.82 1.47 1.39 1.48 2.43 5.26 1.61
MgO 0.38 0.59 0.61 0.43 0.43 0.78 1.66 1.64 0.98
Ca0 0.78 1.59 1.28 0.7% 0.85 1.54 1.40 3.22 2.38
Na 0 3.16 3.90 2.98 3.08 2.87 3.22 211 3.14 455
K0 5.00 4.08 4.74 4.88 544 3.71 4,88 3.46 3.49
MnO 0.02 0.06 0.02 0.00 0.00 0.03 0.07 0.08 0.06
P05 0.07 0.18 0.10 0.08 0.11 0.02 0.05 0.20 0.06
L.O.l. 0.36 0.55 0.67 0.64 0.43 1.69 1.50 1.21 0.53
H0O 0.14 0.09 0.07 0.04 0.30 0.00 0.00 0.00 0.00
Total 98.76 99.19 98.97 100.64 99.51 100.64 99.15 99.59 99.36

Chemical analyses by J.R. Neison, Alberta Research Council Chemistry Laboratory.
N.D. - not done, too fine grained.
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MYERS LAKE LEGEND
DEVONIAN

LA BUTTE FORMATION: light to medium, brownish gray, thin- to thick-bedded to massive,
fossiliferous, bioclastic argillaceous fine-grained limestone, with laminations of brownish gray shale.

TP 124

HAY CAMP FORMATION: light brown to orange brown, generally (collapse brecciated limestones
and dolomitic limestones, containing laminated, lithographic dolostone, partly gypsiferous, and light
gray fossiliferous, argillaceous limestone, with light gray, calcareous shale laminations.

FITZGERALD FORMATION: pale brown, weathering light orange brown, thin to rubbly bedded to
massive, fine grained, vuggy, dolostone and dolomitic limestone. Carbonaceous dolostone locally;
transitional through sandy and argillaceous dolostone to underlying La Loche Formation. Locally
bitumen impregnated.

LA LOCHE FORMATION: basal regolith developed on crystalline shield rocks, grades upwards
through poorly sorted, poorly consolidated, conglomerate, arkosic and pebbly sandstone, to sandy
dolostone. The finer-grained matrix includes clay, iron oxide, and secondary copper mineralization.

(Subdivision based on Norris, A.W. {1963), G.S.C., Bulletin 313}

PRECAMBRIAN**

REGIONAL SHEAR ZONES

N Zones of regional shearing and recrystallization have principally affected granite gneisses and metasedimen-
K tary rocks to produce: ultramylonite, mylonite, cataclasite, blastomylonite, and flaser gneiss; megastructure
o G is typically streaky; may contain rounded or augen rock clasts or feldspar porphyroclasts ( Q).

o ds e fulre : et : : g - 4 ; : R : - : RECRYSTALLIZED MYLONITIC ROCK: dark colored, with white to gray anhedral feldspar por-
i i v S : ; ; phyroclasts and euhedral feldspar porphyroblasts 10 to 50 mm long; foliated, locally gneissose;
aphanitic matrix, locally medium-grained; minor aplite and pegmatite. Parent material largely Slave

Granitoids and Arch Lake Granitoids.

RECRYSTALLIZED MYLONITIC ROCK: green to black; granulose (siliceous) to schistose, with
biotite, chlorite, sericite; feldspar and minor quartz porphyroclasts in a massive to foliated, finely
banded, aphanitic matrix., Parent material largely metasedimentary rock.

TP 123 o P - .- N - ' - 48 / o - a2 _ n - 1 ” - : | . : TP 123 GRANITOID ROCKS
- f '- f s i e 5 : . ; N / A : : 3 i \ ; ARCH LAKE GRANITOIDS

ARCH LAKE GRANITE PHASE: typically reddish overall; 20 to 40 percent red, subhedral, elongate to
tabular feldspar megacrysts, from 15 to 30 mm lang, aligned subparallel in a medium-grained (locally
coarse-grained) usually well-foliated matrix of feldspar, blue quartz and biotite. Locally reduced
amounts of feldspar megacrysts. Mafic mineral content 6 to 14 percent. Commonly mildly mylonitic,
with crushed matrix and augen megacrysts.

ARCH LAKE TRANSITIONAL GRANITE PHASE: (transitional to Slave Granitoids); typically reddish

overall; up to 10 percent white to pink subhedral, elongate to tabular feldspar megacrysts, from 10 to

15 mm long, aligned subparallel in a medium-grained (locally coarse-grained) usually well-foliated

=1 matrix of feldspar, blue quartz, and biotite. Quartz content locally reduced from 25 to 10 percent,
Commonly mildly mylonitic.

LA BUTTE GRANODIORITE

Generally light gray to brownish gray to mauve (bluish quartz combined with pink-gray feldspar), of
uniform color and texture; in hand specimen specks and aggregates of dark mafic mineral in a lighter
gray background. Medium grained but ranging to fine- and coarse-grained, with 8 to 20 mm long
feldspar megacrysts from rare to 5 percent abundance in a quartz, feldspar, biotite matrix, Typically
massive to uncommonly poorly foliated or locally gneissic. Rock types range from granite to
granodiorite, quartz diorite, and quartz monzodiorite, with a mean composition of granodiorite.

SLAVE GRANITOIDS

40 SLAVE GRANITE PHASE: typically whitish gray {locally white to greenish gray to pink feldspar mottl-
ed on a darker background); medium- to coarse-grained (locally fine-grained); up to 5 percent white
— feldspar megacrysts, 7 to 15 mm long, in a matrix of white feldspars, quartz and biotite (< 1 to 5 per-
101 | cent); massive to more commonly foliated (increase in biotite content tends to better define foliation);
L typically garnetiferous, in knots 5+ mm across with a biotite envelope; may be locally gneissic; in-
cludes minor small-scale mafelsic lenses of metasedimentary appearance; minor gray white, fine- to
medium-grained felsic dykes and quartz veins.

| MAFIC SLAVE GRANITE PHASE: similar to Slave Granite but with a notably higher biotite content
| (up to 10 percent); distinctly foliated.

MEGACRYSTIC COMPONENT: up to 15 percent white feldspar megacrysts 15 to 50 mm long, either
randomly oriented or aligned with the foliation of map units 101 and 102 ( #).

[ 0
':9.1_q§p': RED SLAVE GRANITE PHASE: similar to Slave Granite Phase but with a distinct pinkish red color.

-1 SPECKLED SLAVE GRANITE PHASE: similar to Slave Granite Phase, but reddish to mottled overall;
red and white feldspars in a medium-grained matrix of feldspar, quartz, chloritic biotite, and sericite;
midly crushed and foliated matrix.

METASEDIMENTARY ROCKS

METASEDIMENTARY ROCKS: the high-grade metasedimentary rock types included in this map unit
are lithologically and texturally gradational, and in part intermixed on outcrop scale. Typically impure
quartzite; dark greenish (bluish) gray {fresh surface); fine-grained; layered, with ferruginous and
garnetiferous zones, locally scattered pyrite, gossans, and milky to bluish gray quartz pods and veins.
Minor amphibolite may be present. Common local lithologic gradational variations to: (1) fine- to
medium-grained, metamorphic quartzo-feldspathic (granitic and minor pegmatitic) phase ranging
from individual white feldspar porphyroblasts 5 to 15 mm long, to nebulous or distinct aggregations
and masses; commonly foliated to locally gneissic ()’,_\‘): (2} fine-grained, retrograde phyllite and
schist (biotite, chlorite, sericite, and uncommonly hornblende), and phyllonite.

AMPHIBOLITE

Dark brownish green (fresh surface) to grayish green; typically medium grained; biotite may be com-
mon; composition ranges from essentially amphibole pure or amphibole rich to a feldspathic biotite
amphibolite; commonly foliated but may be banded where feldspar rich; minor pyrite common.

**MOTE: Rock groups are arranged in approximate chronological sequence. Nomenclature follows Strekeisen
(1967): Classification and nomenclature of igneous rocks; Neues Jahrbuch fiir Mineralogie, Abhandlungen, 107,
No. 2, p. 144-240.
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map area. 4
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DALY LAKE LEGEND
PRECAMBRIAN**
REGIONAL SHEAR ZONES

Zones of regional shearing and recrystallization have principally affected granite gneisses and metasedimen-
tary rocks to produce: ultramylonite, mylonite, cataclasite, blastomylonite, and flaser gneiss; megastructure
is typically streaky; may contain rounded or augen rock clasts or feldspar porphyroclasts ( ().

RECRYSTALLIZED MYLONITIC ROCK: light grayish-green overall, with dark specks of hornblende
porphyroclasts up to 3 mm long, and locally feldspar porphyroclasts from 10 to 15 mm long; in a
sheared, foliated, fine-grained matrix, some indistinct banding. Locally mixed with and gradational to
parent material Grey Hornblende Granite,

RECRYSTALLIZED MYLONITIC ROCK: dark colored, with white to gray anhedral feldspar por-
phyroclasts and euhedral feldspar porphyroblasts 10 to 50 mm long; foliated, locally gneissose;
aphanitic matrix, locally medium-grained; minor aplite and pegmatite. Parent material largely Slave
Granitoids and Arch Lake Granitoids.

RECRYSTALLIZED MYLONITIC ROCK: green to black; granulose (siliceous) to schistose, with
biotite, chlorite, sericite; feldspar and minor quartz porphyroclasts in a massive to foliated, finely
banded, aphanitic matrix. Parent material largely metasedimentary rock.

RECRYSTALLIZED MYLONITIC ROCK: mostly light colored, with white to pink feldspar por-
phyroclasts 5 to 20 mm long making up 2 to 5 percent of the rock, in a foliated, finely banded,
aphanitic matrix. Parent material largely granite gneiss.

GRANITOID ROCKS

ARCH LAKE GRANITOIDS

ARCH LAKE GRANITE PHASE: typically reddish overall; 20 to 40 percent red, subhedral, elongate to
tabular feldspar megacrysts, from 15 to 30 mm long, aligned subparallel in a medium-grained (locally
coarse-grained) usually well-foliated matrix of feldspar, blue quartz and biotite. Locally reduced
amounts of feldspar megacrysts. Mafic mineral content 6 to 14 percent, Commonly mildly mylonitic,
with crushed matrix and augen megacrysts,

ARCH LAKE TRANSITIONAL GRANITE PHASE: (transitional to Slave Granitoids); typically reddish
overall; up to 10 percent white to pink subhedral, elongate to tabular feldspar megacrysts, from 10 to
16 mm long, aligned subparallel in a medium-grained (locally coarse-grained) usually well-foliated
matrix of feldspar, blue quartz, and biotite. Quartz content locally reduced from 25 to 10 percent.
Commonly mildly mylonitic.

LA BUTTE GRANODIORITE

Generally light gray to brownish gray to mauve (bluish quartz combined with pink-gray feldspar), of
uniform color and texture; in hand specimen specks and aggregates of dark mafic mineral in a lighter
gray background. Medium grained but ranging to fine- and coarse-grained, with 8 to 20 mm long
feldspar megacrysts from rare to 5 percent abundance in a quartz, feldspar, biotite matrix. Typically
massive to uncommonly poorly foliated or locally gneissic. Rock types range from granite to
granodiorite, quartz diorite, and quartz monzodiorite, with a mean composition of granodiorite.

SLAVE GRANITOIDS

SLAVE GRANITE PHASE: typically whitish gray (locally white to greenish gray to pink feldspar mottl-

ed on a darker background); medium- to coarse-grained {locally fine-grained); up to 5 percent white

feldspar megacrysts, 7 to 16 mm long, in a matrix of white feldspars, quartz and biotite (<1 to 5 per-

| cent); massive to more commonly foliated {increase in biotite content tends to better define foliation);

! typically garnetiferous, in knots 5+ mm across with a biotite envelope; may be locally gneissic; in-
cludes minor small-scale mafelsic lenses of metasedimentary appearance; minor gray white, fine- to
medium-grained felsic dykes and quartz veins.

MAFIC SLAVE GRANITE PHASE: similar to Slave Granite but with a no,fé)blv higher biotite content
| (up to 10 percent); distinctly foliated.

MEGACRYSTIC COMPONENT: up to 15 percent white feldspar megacrysts 15 to 50 mm long, either
randomly oriented or aligned with the foliation of map units 101 and 102 { # ).

°| RED SLAVE GRANITE PHASE: similar to Slave Granite Phase but with a distinct pinkish red color.

SLAVE PQ GRANITE PHASE: typically redish pink to pink; commonly medium-grained ; abundant
white to pink to red feldspar megacrysts 6 to 12 mm across in a medium-grained matrix of feldspar,
[z = ] quartz, biotite (4 to 5 percent} and minor sericite; massive to foliated matrix, locally gneissic. The
= -‘.-.-'1'-:,,': predominant rock type is granite with a gradation towards granodiorite; includes minor small-scale
mafelsic lenses of metasedimentary appearance, minor fine- to medium-grained felsic dykes and
quartz veins.

CHARLES LAKE GRANITOIDS

LEUCOCRATIC GRANITE: light gray to pink to red on both fresh and weathered surfaces. The
| medium- to coarse-grained equigranular texture is composed of pink to red anhedral feldspars, quartz
and up to about 3 percent mafic minerals. Massive texture is locally foliated. Minor microgranite and
pegmatite accompany the dominant granite composition.

GREY HORNBLENDE GRANITE: buff to gray, with dark specks of hornblende and locally feldspar
porphyroclasts from 5 to 12 mm in size within a quartz-feldspar matrix; texture is fine-to medium-
grained, massive to slightly foliated. Locally mylonitc.

GRANITE F: mottled, with large white to pink and gray feldspar megacrysts in a gray matrix;
ubhedral feldspar megacrysts from 25 to 100 mm long are enclosed in a coarse-grained, massive to
poorly foliated matrix of feldspar, and biotite. Minor local bodies of aplite and pegmatite are included,
The predominant rock type is granodiorite,

METASEDIMENTARY ROCKS

METASEDIMENTARY ROCKS: the high-grade metasedimentary rock types included in this map unit
are lithologically and texturally gradational, and in part intermixed on outcrop scale. Typically impure
quartzite; dark greenish (bluish) gray (fresh surface); fine-grained; layered, with ferruginous and
garnetiferous zones, locally scattered pyrite, gossans, and milky to bluish gray quartz pods and veins.
Minor amphibolite may be present. Common local lithologic gradational variations to: {1} fine- to
" medium-grained, metamorphic quartzo-feldspathic (granitic and minor pegmatitic) phase ranging
from individual white feldspar porphyroblasts 5 to 15 mm long, to nebulous or distinct aggregations
and masses; commonly foliated to locally gneissic {i/\—),' {2) fine-grained, retrograde phyllite and
schist {biotite, chlorite, sericite, and uncommonly hornblende}, and phyllonite,

AMPHIBOLITE

Dark brownish green (fresh surface) to grayish green; typically medium grained; biotite may be com-
mon; composition ranges from essentially amphibole pure or amphibole rich to a feldspathic biotite
amphibolite; commonly foliated but may be banded where feldspar rich; minor pyrite common.

GRANITE GNEISSS

HORNBLENDE GRANITE GNEISS: typically pink to reddish with dark green bands; quartz-feldspar
bands interlayered with mafic-rich bands (hornblende, with biotite; generally chloritic) on hand
specimen scale; fine- to medium-grained, typically equigranular, uncommonly megacrystic; typically
well banded, uncommonly poorly banded, and rarely foliated. Composition is predominantly granite,
with minor. granodiorite, and quartz diorite. Large areas are migmatitic, particularly where intimately
associated with minor lenses, pods, or bands of metasedimentary rocks, pegmatite, or amphibolite.

BIOTITE GRANITE GNEISS: typically pink to reddish; quartz-feldspar bands interlayered with mafic-
rich bands (biotite, possibly with subordinate hornblende; generally chloritic) on hand-specimen scale;
fine- to medium-grained, generally equigranular, rarely megacrystic; commonly well banded but may
be locally poorly banded to foliated, and leucocratic phases may be nearly massive. Composition is
J predominantly granite, with minor granodiorite, quartz diorite, and quartz monzodiorite. Large areas
are migmatitic, particularly where intimately associated with minor lenses, pods, and bands of
metasedimentary rocks, pegmatite, or amphibolite. Minor hornblende granite gneiss.

**NOTE: Rock groups are arranged in approximate chronological sequence. Nomenclature follows Strekeisen
(1967): Classification and nomenclature of igneous rocks; Neues Jahrbuch fiir Mineralogie, Abhandlungen, 107,
No. 2, p. 144-240.
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*Aerial photographic interpretation

Approximate magnetic declination 25°39’ East in 1984 decreasing approximately 4.4’ annually for the Daly Lake
map area.
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DALY LAKE LEGEND
PRECAMBRIAN**
REGIONAL SHEAR ZONES

Zones of regional shearing and recrystallization have principally affected granite gneisses and metasedimen-
tary rocks to produce: ultramylonite, mylonite, cataclasite, blastomylonite, and flaser gneiss; megastructure
is typically streaky; may contain rounded or augen rock clasts or feldspar porphyroclasts { ().

RECRYSTALLIZED MYLONITIC ROCK: light grayish-green overall, with dark specks of hornblende
porphyroclasts up to 3 mm long, and locally feldspar porphyroclasts from 10 to 15 mm long; in a
sheared, foliated, fine-grained matrix, some indistinct banding. Locally mixed with and gradational to
parent material Grey Hornblende Granite,

RECRYSTALLIZED MYLONITIC ROCK: dark colored, with white to gray anhedral feldspar por-
phyroclasts and euhedral feldspar porphyroblasts 10 to 50 mm long; foliated, locally gneissose;
aphanitic matrix, locally medium-grained; mincr aplite and pegmatite. Parent material largely Slave
Granitoids and Arch Lake Granitoids.

RECRYSTALLIZED MYLONITIC ROCK: green to black; granulose (siliceous) to schistose, with
biotite, chlorite, sericite; feldspar and minor quartz porphyroclasts in a massive to foliated, finely
banded, aphanitic matrix. Parent material largely metasedimentary rock.

RECRYSTALLIZED MYLONITIC ROCK: mostly light colored, with white to pink feldspar por-
phyroclasts 5 to 20 mm long making up 2 to 5 percent of the rock, in a foliated, finely banded,
aphanitic matrix. Parent material largely granite gneiss.

GRANITOID ROCKS

ARCH LAKE GRANITOIDS

ARCH LAKE GRANITE PHASE: typically reddish overall; 20 to 40 percent red, subhedral, elongate to
tabular feldspar megacrysts, from 15 to 30 mm long, aligned subparallel in a medium-grained (locally
coarse-grained) usually well-foliated matrix of feldspar, blue quartz and biotite. Locally reduced
amounts of feldspar megacrysts. Mafic mineral content 6 to 14 percent. Commonly mildly mylonitic,
with crushed matrix and augen megacrysts.

ARCH LAKE TRANSITIONAL GRANITE PHASE: (transitional to Slave Granitoids); typically reddish
overall; up to 10 percent white to pink subhedral, elongate to tabular feldspar megacrysts, from 10 to
15 mm long, aligned subparallel in a medium-grained (locally coarse-grained) usually well-foliated
matrix of feldspar, blue quartz, and biotite. Quartz content locally reduced from 25 to 10 percent.
Commonly mildly mylenitic,

LA BUTTE GRANCDIORITE

Generally light gray to brownish gray to mauve (bluish quartz combined with pink-gray feldspar), of
uniform color and texture; in hand specimen specks and aggregates of dark mafic mineral in a lighter
gray background. Medium grained but ranging to fine- and coarse-grained, with 8 to 20 mm long
feldspar megacrysts from rare to 5 percent abundance in a quartz, feldspar, biotite matrix. Typically
massive to uncommonly poorly foliated or locally gneissic. Rock types range from granite to
granodiorite, quartz diorite, and quartz monzodiorite, with a mean composition of granodiorite.

SLAVE GRANITOIDS

SLAVE GRANITE PHASE: typically whitish gray (locally white to greenish gray to pink feldspar mottl-
ed on a darker background); medium- to coarse-grained (locally fine-grained); up to 5 percent white
feldspar megacrysts, 7 to 15 mm leng, in a matrix of white feldspars, quartz and biotite (<1 to 5 per-
cent); massive to more commonly foliated (increase in biotite content tends to better define foliation):
typically garnetiferous, in knots 5+ mm across with a biotite envelope; may be locally gneissic; in-
cludes minor small-scale mafelsic lenses of metasedimentary appearance; minor gray white, fine- to
medium-grained felsic dykes and quartz veins.

oy

MAFIC SLAVE GRANITE PHASE: similar to Slave Granite but with a notably higher biotite content
{up to 10 percent); distinctly foliated.

MEGACRYSTIC COMPONENT: up to 15 percent whife feldspar megacrysts 15 to 50 mm long, either
randomly oriented or aligned with the foliation of map units 101 and 102 (& ).

RED SLAVE GRANITE PHASE: similar to Slave Granite Phase but with a distinct pinkish red color,

SLAVE PQ GRANITE PHASE: typically redish pink to pink; commonly medium-grained ; abundant

white to pink to red feldspar megacrysts 6 to 12 mm across in a medium-grained matrix of feldspar,
. # 4 quartz, biotite (4 to 5 percent) and minor sericite; massive to foliated matrix, locally gneissic. The
: predominant rock type is granite with a gradation towards granodiorite; includes minor small-scale
mafelsic lenses of metasedimentary appearance, minor fine- to medium-grained felsic dykes and
quartz veins.

CHARLES LAKE GRANITOIDS

LEUCOCRATIC GRANITE: light gray to pink to red on both fresh and weathered surfaces. The
medium- to coarse-grained equigranular texture is composed of pink to red anhedral feldspars, quartz
and up to about 3 percent mafic minerals. Massive texture is locally foliated. Minor microgranite and
pegmatite accompany the dominant granite composition.

1742

GREY HORNBLENDE GRANITE: buff to gray, with dark specks of hornblende and locally feldspar
porphyroclasts from 5 to 12 mm in size within a quartz-feldspar matrix; texture is fine-to medium-
grained, massive to slightly foliated. Locally mylonitc.

GRANITE F: mottled, with large white to pink and gray feldspar megacrysts in a gray matrix;
subhedral feldspar megacrysts from 25 to 100 mm Iong are enclosed in a coarse-grained, massive to
poorly foliated matrix of feldspar, and biotite. Minor local bodies of aplite and pegmatite are included.
The predominant rock type is granodiorite.

METASEDIMENTARY ROCKS

METASEDIMENTARY ROCKS: the high-grade metasedimentary rock types included in this map unit
are lithologically and texturally gradational, and in part intermixed on outcrop scale. Typically impure
quartzite; dark greenish (bluish) gray (fresh surface); fine-grained; layered, with ferruginous and
garnetiferous zones, locally scattered pyrite, gossans, and milky to bluish gray quartz pods and veins.
Minor amphibolite may be present. Common local lithologic gradational variations to: (1) fine- to
medium-grained, metamorphic gquartzo-feldspathic {granitic and minor pegmatitic) phase ranging
from individual white feldspar porphyroblasts 5 to 15 mm long, to nebulous or distinct aggregations
and masses; commonly foliated to locally gneissic (fi\l; (2) fine-grained, retrograde phyllite and
schist (biotite, chlorite, sericite, and uncemmonly hornblende), and phyllonite.

AMPHIBOLITE

Dark brownish green (fresh surface) to grayish green; typically medium grained; biotite may be com-
mon; composition ranges from essentially amphibole pure or amphibole rich to a feldspathic biotite
amphibolite; commonly foliated but may be banded where feldspar rich; minor pyrite common.

GRANITE GNEISSS

HORNBLENDE GRANITE GNEISS: typically pink to reddish with dark green bands; quartz-feldspar
bands interlayered with mafic-rich bands (hornblende, with biotite; generally chloritic) on hand
specimen scale; fine- to medium-grained, typically equigranular, uncommonly megacrystic; typically
well banded, uncommonly poorly banded, and rarely foliated. Composition is predominantly granite,
with minor granodiorite, and quartz diorite. Large areas are migmatitic, particularly where intimately
associated with minor lenses, pods, or bands of metasedimentary rocks, pegmatite, or amphibolite.

BIOTITE GRANITE GNEISS: typically pink to reddish; quartz-feldspar bands interlayered with mafic-
rich bands (biotite, possibly with subordinate hornblende; generally chloritic) on hand-specimen scale;
fine- to medium-grained, generally equigranular, rarely megacrystic; commonly well banded but may
be locally poorly banded to foliated, and leucocratic phases may be nearly massive. Composition is
predoeminantly granite, with minor granodiorite, quartz dierite, and quartz monzodiorite. Large areas
are migmatitic, particularly where intimately associated with minor lenses, pods, and bands of
metasedimentary rocks, pegmatite, or amphibolite. Minor hornblende granite gneiss.

**NOTE: Rock groups are arranged in approximate chronological sequence. Nomenclature follows Strekeisen
(1967): Classification and nomenclature of igneous rocks; Neues Jahrbuch fiir Mineralogie, Abhandiungen, 107,
No. 2, p. 144-240.
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*Aerial phatographic interpretation

Approximate magnetic declination 25°39" East in 1984 decreasing approximately 4.4" annually for the Daly Lake
map area.
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