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ABSTRACT

Alphebian sedimentary rocks of the Tamarack River Formation rest
unconformably on the Knob Lake Group in the south—central portion of the
Labrador Trough. The formation appears to consist of two transgressive-
regressive cycles. The first cycle, present in Member A, consists of
subtidal siltstone, which grades upward intc a mixed siliciclastic-
carbonate unit of shallow subtidal and intertidal origin. The second
cycle, recorded by members B and C, is composed of subtidal siltstone
which passes upward into the intertidal and fluvial sandstone. Detritus
of member A was derived from the north, whereas the provenance of member
C was the Superior Province to the west. The formation mavy be part of
the third Aphebian miogeoclinal sequence which developed in the Labrador
Trough. The first and second sequences are recorded by the Knob Lake
Group. The northern Labrador Trough may contain third sequence strata
correlative to the Tamarack River Formation.

The Paleohelikian Sims Formation rests unconformably on deformed
Aphebian strata and consists of a lower unit of terrestrial redbeds and
an upper unit of fluvial to shallow-marine quartzarenite. The relatively
thin terrestrial redbed unit is composed of three facies, a talus-slope
breccia, a pebbly braided-river conglomerate and a sandy braided-river
deposit. These facies grade upward inteo a thick, tabular quartzarenite
unit composed of fluvial sandstone, beach conglomerate, and nearshore to
shallow-marine sandstone. Throughout its deposition the formation
progressively onlapped from west to east and derived its detritus from
an uplifted area to the east. The formation may represent post-Hudsonian
molasse, and is possibly correlative with the lithologically similar but

undated Sakami Formation of northern Quebec.
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CHAPTER 1 - INTRODUCTION

SETTING AND PHYSIOGRAPHY

Sedimentary rock: »f the Aphebian a racl iver Formation and the
Paleohelkian Sims Formation are located on the Canadian Shield, in the
Churchill and Grenville Provinces of western Labrador (Fig. 1.1). This
region is readily accessible either by flocat plane or by railway from

Labrador City and Schefferville, and by road from Churchill Falls (Figs.

The physiography of the area is closely related to the lithology
and structure of the bedrock. The landscape is dominated by monadnocks
which rise up to 500 m above the surrounding flat lowlands (Fig. 1.2).
These highlands are formed by the erosionally resistant quartzarenite of
the Sims Formation (Fig. 1.2) whereas the lowlands are underlain by less
resistant Aphebian rocks of the Knob Lake Group and Tamarack River
Formation.

Pleistocene glaciers scraped the hills formed by the Sims Formation
bare and deposited a thick mantle of moraine on the surrounding
lowlands. Striations, grooves, chatter marks and crescent marks on the
surfaces of outcrops indicate that the ice moved towards the southeast
(Fig, 1.3). Other prominent glacial features in the area include
southeasterly—trending eskers, outwash moraines, drumlinoid ridges and

patches of kettle terrain (Fig. 1.3).
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CHAPTER 2 - GENERAL GEOLOGY

INTRODUCTION

The Labreador Trough is an Aphebian fold belt (Dimroth et al.,
1970) which extends [rom southwestern Labrador northward to Ungava
Bay (Fig. 1.1). On its western margin the Trough strata rest
unconformably on Archean gneiss and granite of the Superior Province.
In the east, the Trough rocks are in fault contact with thie Eastern
Basement Complex of the Churchill Province (Dimroth, 1978: Wardle, 1979a).

The south-central portion of the Labrador Trough (between latitudes

© 30" and 55° 00' north, Fig. 1.1) contains three distinct miogeo-

53
clinal sequences, each of which is bounded by unconformities, and
composed of clastic and chemical scediments. The two lower sequences or
cvcles are recorded by Knob Lake Group and the uppermost is represented
by the Tamarack River Formation.

During the Hudsonian Orogeny, the Eastern Basement Complex, Knob
Lake Group, and Tamarack River Formation were slightly to moderately
deformed into northwesterly—trending structures (Fig. 2.1) Dimroth, 1978;
Wardle, 1979). This deformation was followed bv deposition of the
Palecohelikian Sims Formation (Ware and Wardle, 1979). At approximately
1.4 Ga, during Elsonian magmatism, mafic intrusions of the Shabogamo
[ntrusive Suite were injected into the Labrador Trough rocks and Sims
Formation (Brooks et al., 1981).

The Grenvillian Orogeny moderately to strongly deformed the

southern portions of the Knob Lake Group and Sims Fermation into

easterly~trending structures (Fig. 2.1) (Fahrig, 1967; Rivers, 1980a).






EASTERN BASEMENT COMPLEX

The Eastern Basement Complex is composed of granite—-gneiss,
amphibolite, and granite (Ware and Wardle, 1979) and is separated from
the MacLean outlier of the Sims Formation by the Wade Lake Fault (Fig.
2.2). The age of the complex is uncertain. Both Dimroth (1978) and
Wardle (1979a) suggest an Archean age, whereas Taylor (1979) interprets

the terrane to be Aphebian.

KNOB LAKE GROUP

Stratigraphic nomenclature used for the Knob Lake Group (Table 2.1)
follows Dimroth's (1978) usage. Ware and Wardle (1979) have previously
described the lithologic units of the Knob Lake Group in the area
surrounding the Tamarack River and Sims Formations (Fig. 2.3 in back
pocket). Appendix A lists modal analyses for some of the sandstones of
the group.

The Knob Lake Group in the south-central part of the Labrador
Trough is divided into two distinct sedimentary sequences, the lower and
upper Knob Lake Group (Wardle and Bailey, 1982).

The Hwer Knob Lake Group is about 2 km thick, and is composed of
the Seward and Attikamagen Subgroups (Wardle, 1979). The fluvial to
shallow—-marine conglomerates and sandstones of the Seward Subgroup were
deposited in a northwest—-trrnding riftc valley (Dimroth, 1978; Wardle, 1979).
The Seward Subgroup fines upward into the dark-coloured, fine-grained,
turbiditic clastic rocks of the Le Fer Formation and stromatelitic

carbonates of the Denault Formation {(Wardle, 1979)}.









The formation 1s poorly exposed and was previously mapped as either part
of the Menihek Formation (Tiphane, 1951; Fahrig, 1967) or as part of the
Sims Formation (MacDonell and Walker, 1967). Recent work by Ware (1980)
indicates that the Tamarack River Formation rests unconformably on upper
Knob Lake Group and was deformed during the Hudsonian Orogeny. The
formation is about 300 m thick and can be subdivided into three members
(Table 2.1): member A, subtidal to intertidal mixed siliciclastic and

carbonate; member B, subtidal green siltstone; and member C, intertidal

to teir..stria cred sandstone.

SIMS FORMATION

The Paleohelikian Sims Formation rests unconformably on deformed
Knob Lake Group and Tamarack River Formation. It is exposed on four
topographically defined outliers (Fig. 2.1). The three northern
outliers, Muriel, Sims and MacLean, lie in the Churchill Province and
are essentially flat lying. Evening outlier, to the south, lies in the
Grenville Province and was deformed during the Grenvillian Orogeny. The
formation is over 700 m thick and can be subdivided into three members:
member A, talus-slope and fluvial conglomerate; member B, fluvial

arkose; and member C, coastal and shallow marine quartzarenite.

SHABOGAMO INTRUSIVE SUITE
Mafic sheets, sills, and dikes of the Shabogamo Intrusive Suite

intruded the Knob Lake Group and the Sims Formation at 1.37 Ga (Brooks



et al., 1981). The sulite 1is synchronous with the widespread Elscnian
magmatic event which affected much of central Labrador. Appendix D
outlines the petrochemistry and paleomagnetism of the MaclLean Sill which

intrudes the MacLean outlier of the Sims Formation (Fig. 2.1).

STRUCTURE AND METAMORPHISM

Structural features in the Tamarack River Formation were generated
by the Hudsonian Orogeny (Ware, 1980), whereas those of the Sims
Formation were produced in the Grenvillian Orogeny (Ware and Wardle,
1979) (Table 2.2).

During the Hudsonian Orogeny {(ca. 1.7 Ga, Stockwell, 1970), the
Tamarack River Formation and the Knob Lake Group strata were deformed
into northwesterly—-trending structures of wvariable complexity and were
metamorphosed tou subgreenschist or lower greenschist facles (Ware and
Wardle, 1979; Ware, 1980). West of Muriel outlier and extending to the
boundary between the Churchill and Superior Provinces {(Section A-A',
Fig. 2.3) deformation is slight and characterized by gently-dipping
strata with broad folds, minor faults, and a locally-developed fracture
cleavage. East of the Stakit Lake Fault (Harrison et al., 1972)
Hudsonlan deformation increases and the Aphebian rocks lie in the
Hudsonian foreland zone which is characterized by tight, periclinal
folds, reverse faults and an extensively-developed fracture cleavage
(Section A-A', Fig. 2.3). Further east, this foreland zone is separated
from the Eastern Basement Complex, a high grade metamorphic zone (Wardle

and Bailey, 1982), by the Wade Lake Fault (Fig. 2.3).






The northern limit of widespread Grenvillian deformation (Fig. 2.73)
separates the northern outlicrs of the Sims Formation which lie in the
Churchill Prowvince from the sgouthern outlier, TEvening outlier, which
liecs in the Grenville Tront Zone {(Wynne-Edwards, 1972; Gower et al.,
1930). During the Grenvillian Oregenv (ca. 1.0 Ga, Stockwell, 1970},
Fvening outlier was moderately deformed inte northeasterlv-trending

fulds and ftaults {(Section B-3', Tig. 2-3). The effccts ol the
GCrenvillian cvent extend northward into the Churchiill Provirce,
resulting in reactivation of pre—existing Hudsonian structures,

northwest—~trending gentle folds, and normal fanlts in the wnorthern

outliers of the Sims Formotion {Section A-A', Fig. 2-3).

ECONOMIC POTENTTAL

A promising expleration target is possible uranium mincralization
in the samdstones o! the Tamarack River and Sims Formations, During
field work, several small anomalies (3 to 4 times background) were
cncountered din both [ormations. Other Canadian Middle Proterozoie
candstones, notably those of narthern Saskatchewan and the Northwest
Territories, contain significant concentrations of epigenctic uranium
(McMillian, 1978). A possible mineralization model entails the leaching
of tranium from basement gneisses, or fron shales of the Knab Lake
GCroup, by circulating ground water or hyvdrothernal fluids and its
subsequent precipitation at redox traps at the basal contacts of the

formations or within roll frents (Gabelman, 1977).












alung the formation's northern and western boundaries. Tt Ls 50 m thick
and composed of coarse— to fine-grained, varicoloured siliciclastic and
carbonate litholeogics. Member A fines upward into the 120 m thickness
of green-—coleoured, fine—-grained, siliciclastics and minor carbonates nf
member B, This unit is best exposed in sections J and T and underlies
the central portion of the formation (Fig. 3.1). tHember € outcrops
along the western flank of Muriel outlier (sections I and U, Fig. 3.1)
and consists of 150 m of red sandstone with miner red siltstone and
riudstone.

The Tamarack River Formation is considered to be late Aphebian in
age, because it rests unconformablvy on the 1.8 Ga Kneb Lake Group
(Frver, 1972) and was deformed at approximately [.7 Ga by the lludsonian

Orogeny {(Stockwell, 1970}.

FACIES

Based o1 lithologies and sedimentarv structures, the formation has
been divided into four facies:
(1Y green hetercolithic facies, (2 red hecrerolithic Tlacvies, (1

carbonate facies, and (4) crossbhedded sandstone facies (Table 3.1).

Green Heterolithic Facies
Doscription
This facievs fnrms the basal strata ¢l member A and the bullk of

member B (Fig. 3.2). Tt consistes of predominantly preen siltstone,

mixed with varving proportions of sandstone and mudstone., In the









FIGURE 3.3

Green Heterolithic Tacies

Thinly laminated bedding composed of alternacting siltstone and
mudstone.

Lenses of graded sandstone interbedded with mudstone and
siltstone,

The base of a massive sandstone bed containing grecen mudchips
eroded from the underlying strata.

Large symmetrical ripples at the top of a thick sandstone hed.

A load cast composed of lenticular te rippled sandstone and
siltstone which sank into massive siltstone.

Green laminated siltstone with a red colouration zone (top
and right) of replacement origin.
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Interpretation

The green heterolithic facies is consildered to a low-energy,subtidal
marine depousit based on its structures, {ine—-grained nature and drab
colour. Thinly laminated bedding with graded si1lt laminae, flaser bedding
and lenticular bedding may reflect alternating periods of deposition in
fairweather and storm conditions. Johnston (1978) postulated that mud
layvers resembling those of this facies are suspension deposits produced
during tranquil periods and that graded silt and sand laminations are
the result of fallout of coarser material suspended during storms.

The large symmetrical ripples are Interpreted to be generated in
relatively deep—-water by wave action. Reineck and Singh (1973) noted
that deep water wave ripples tend to be larger than shallow-water wave
ripples because copen—-ocean waves have larger orbital diameters and thus
can generate larger bedforms. The massive sand beds, with mudchip
conglomerate at their baes, are high—-energy deposits and are possibly
related to intense wave action produced during storms or tc strong

tidal currents (cf. Johnstomn, 1978).















Pisclitic Subfacies

Deseription

This subfacies 1is compused of piselitic fleoatstone, piselitic
rudstone, mninor calcarenite and do

The pisolitie floatstone is characterized by individual pisoliths,
composed of calcite ntr dolomite, dispersed as discrete units 1in =
calelutite or dololutite matrix, or by distinct sheets of pisnliths (one
clast thick) surrounded by a silty micrite (Fig. 3.5A). 1t is most
commonly green or broun in colour and forms beds between [0 cm and 2 m
thick. Piscoliths range in shape from ellipscidal te spherical, through
to irregular polygons, and average about 1 cm in diameter but can attain
a maximum diameter of 4 cm, Pisoliths are defined by c¢ontinuous and
discontinuous laminations (Fig. 3.5B) which surround an intraclastic
nucleus, Pelo~ "3 intraclasts and oolds are often bound »~nto the
laminae and a fenestral porosity is develeoped between laminations,
Geceasionally, several pisoliths will combine to form a single compound
pisnlith which shares common outer laminations (Fig. 3.5A). At locality
7, alternating beds of pisolitic Fleoatstone and red mudstone form
distinctive cvcles (Fig. 3.5R,C) averaging about 20 cm in thickness,
Groups of these cveles are separated hy low—angle uncenformities,

Pigolitic rudstone 1is characterized by ia contacts betueen
individual piseliths, a red colouration, a predominantly dolomitic
composition, and a laclk of fine-grained matri-=. Reds of pisolitic
rudstone range from 30 cm to 1,00 i in thickness and are often associated
uith doloarenite and crossbedded sandstone (Fig. 2.5D). Pisolitrhs wvithin
the rudstone are well sorted, less than 2 cm in diameter, and uasually

show evidence nf abrasion and [racturing.
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FIGURE 3.6

Carbonate Facies IT

Photomicrograph of pisclitic rudstone cemented by a Fibrous,
radial calcite cement and sparry cement. Pisoliths have
distinct (D) and indistinct (I) laminations. 'V' is volcanic
fragment.

Dolomitized pisolitic mudstone overlain by brecciated
cryptalgal laminations. The interpisolith porosity of
the rudstone is infilled with calcite.

Dolomitic grainstone with well-developed vuggy porosity
which has been infilled with geopetal micrite (G) and
calcite.

Polished slab of chaotlc breccia composed of dolomicrite
clasts dispersed in silty dolomicrite.

Small hemilspherical algal stromatolite composed of
fine—-grained carbonate and chert.






The pisolitic floatstone is interpreted to be a low-energy,
shallow, subtidal deposit because of its abundant muddy matrix, poor
sorting of pisoliths and its close association with fine-grained
siliciclastics. Pisolith-rich horizons probably represent the in situ
growth positions of pisoliths on a muddy substrate (Gebelein, 1967).

The cycles of alternating pisclitic floatstone and red, fine-
grained, silicilcastic debris were produced when terrigenous material
was introduced at regular intervals, and thus inhibited the growth of
pisoliths. The minor angular unconformities which separate groups of
cycles may record periods of storm-induced erosion.

The pisolitic rudstone probably represents tidal channel
deposition., Tidal currents were responsible for the winnowing out of
the fine-grained matrix material, improving the sorting of the piseliths
and abrading the pisoliths. A tidal ordigin is further supported by its
close association with herringbone-crossbedded calcarenite and
siliciclastic sandstone. The presence of isopachous, fibrous, calcite,
cements surrounding the piscliths suggests that cementation occurred in

a submarine environment (James et al., 1976).

Fine~grained Subfacies
Description
This subfacies is composed cof varicoloured micrite, dclomicrite,
cryptalgal laminite and minor bedded chert.
Buff, green and red micrite, dolomicrite and silty micrite are
interbedded with the pisclitic subfacies and the green heterclithic
facies. Beds are less than 0.5 m thick and are either massive or

exbibit thinly-laminated parallel to slightly undulose bedding.



Fdegewise conglomerates occur at the bases of some beds (Fig. 3.6D).
At locality T, a 2 m—thick massive bed of pink delomicrite with numerous
thin beds of red chert was observed.

The cryptalgal laminate is composed of red or green, finelv-lminited
micrite, dolomicrite, and fine-grained grainstone. The laminations
are of uniform thickness (about 2 mm), either planar or wavvy in
cross—-section, and have a well developed microscopic fenestral fabric.
Sporadically developed within the laminite are small bulbous
stromatolitic forms (Fig. 3.6E), mudcracks and teepee structures

(cf. Wilson, 1975).

Interpretation

Cryptalgal laminites and small domal stromatolites are charac-

teristic of low-energy tidal flat deposits (Gebelein, 1976). The

laminations are formed hy the binding of carbonate muds by flat algal
mats (Logan et al., 1974). The breccia lavers associated with the
laminates were produced by storms, or during periods of subaerial
exposure.

The beds of massive and thinly laminated, fine-grained carbonate

are probably low-energy, shallow, subtidal, logoonal deposits.

Crossbedded Sandstone Facies
Description
This facies forms the upper part of member C, outcrops at section
H (Fig. 3.1), and is characterized by large-scale, planar-tabular and
planar wedge-shaped crossbedding (Fig. 3.7A,B). These sandstones arce

medium to coarse grained (Fig. 3.7C), moderately well-sorted, and
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FIGURE 3.7

Crossbedded Sandstone Faciles

Upper portion of a thick planar-tabular crossbed overlain by
siltstone. Hammer handle points to top of bed,

Parallel-laminated and rippled sandstone overlying a planar-
crossbedded sandstone. White botches are reduction spots.

The scoured base of a crossbed unit illustrating the
coarseness of the sandstone. White botches are reduction
spots.

Petrography

Photomicrograph of a silica- and calcite-cemented sandstone
from member A. 'I' is an iron formation ooid with a radial
fabric derived from the Sokoman Formation. 'C' is chert,
also from the Sokoman Formation. 'V' is a felsic volcanic
fragment derived from the Nimish Formation.















Blatt, et al., (1972) classification. X-ray diffraction indicates that
the mudstones of member B are composed of chlorite, sericite and quartz
with possibly minor feldspar and illite.

The unique rock fragments in the sandstones of member A suggest
that the bulk cof the detritus deposited in the lower part of the Tamarack
River Formation was derived from the underlying Knob Lake Group (Ware,
1979). Both the chert and iron formation clasts originated from the
Sokoman Formation and the quartzite grains probably came from the Wishart
Formation, whe he Nimish Forme..on, must have sup,.lied the volcanic
fragments, because this detritus contains the same alteration textures
and potassium enrichment noted by Evans (1979).

The presence of Nimish Formation volcanic clasts places constraints
on the sediment dispersal pattern operating during deposition of the
lower part of the Tamarack River Formation. Because the Nimish Formation
only occurs north of the Tamarack River Formation, volcanic detritus in
the lower member must have been deposited by a southward-flowing
dispersal system. The litharenites and lithic arkoses of members B and
C contain fewer rock fragments than member A and are composed predominantly
of quartz, chert, plagioclase, orthoclase, and microcline, with
accessory mica and heavy minerals,.

The lacrk of a major lithic component in the sandstone of the two
upper members may in part be due to the destruction of rock fragments by
increased reworking, or it could also reflect a change in provenance.
Within member C, the easterly-directed paleocurrents and the approximate
equal proportions of quartz and feldspar suggest that the detritus in
the upper portion of the formation was derived from the granite gneisses

of the Superior Province (Fig. 1.1).



Redbeds make up about 70% of the Tamarack River Formation (Fig.
3.2) and are interpreted to have been deposited in either a fluvial or
an intertidal environment. Thedir red pigmentation is considered to be
of diagenetic origin; diron was released during the hydrolysis of
volecanic or silicate clasts and precipitated in the ferric state under
oxlddizing conditions (cf. Hubert and Reed, 1978). The subtidal rocks are
predominantly green and their pigmentation 1s believed to be due to the
reduction of ferrie iron by decaying organic matter, bacteria, or st on
the sea floor, and its incorporation into authigenic pyrite as ferrous
iron (Berner, 1971). In some places, the primary green colouration of
the subtidal lithologies has been oxidized to a red pigmentation by

later diagenetic processes.

STRATIGRAPHY
The basal contact of the Tamarack River Formation with the Knob

Lake Group is not exposed, but an unconformable relatlionship may be
inferred from clast content. The presence of a distinctive rock
fragment suite, which must have originated from the Knob Lake Group,
indicates that at least part of the Knob Lake Group was uplifted and
eroded prior to or during deposition of the Tamarack River Formation.

Due to poor exposure, the internal stratigraphic relationships of
the formation are not well understood. However, it is believed that the
three measured sections can be combined (Fig. 9A) to define a composite
type section for the formation. This belief is based on four

observations:






The upper part of section J is lithologically similar to the lower
part of section I and likewise the upper part of section I is
similar to the lower part of section H (Fig. 3.2).

A realistic map pattern can be drawn which reconciles this
proposed stratigraphy and all the available structural data

(Fig. 2.3 in back pocket).

Because the three measured sections are located west of the Sakit
L.ake Fault and are aligned north-south, subparallel to the major
structural trends of the Labrador Trough, it is unlikely that any
major structural features sceparate the sections.

It is considered improbable that the three sections are lateral,
time—equivalent, facies wvariations of each other because it is
unlikely that a shallow-marine to fluvial dcepositional regime
could preduce three distinctive sections, all over 60 m thick,

with a maximum of only 12 km separating the sections.

DEPOSITIONAL HISTORY

The Tamarack River Formation is interpreted to record two

transgressive-regressive cycles (Fig., 3.9B). The inditial

transgression is represented by the basal shallow- marine green

siltstone of member A (Fig. 3.9A). As sca-level fell, the input

of clastic detritus decrcased. The siltstone grades upward into

the subtidal pisolitic floatstone, dololutite and calcilutite,

and the intertidal pisolitiec rudsteone, packstone, grainstone and

cryptalpgal laminite. Rencwed influx of siliciclastic detritus

inhibited generation of calcarecous sediment, and intertidal red-

sandstone with minor mudchip conglomerate and mudstone were deposited.



To account for the large volume of volcaniclastic material in the lower
member, it is proposed that the paleodispersion pattern was directed
southward.

The second transgression was ilnltiated by a relative sea-level rise.
The intertidal sandstones fine upward into the green shallow—marine
siltstones of member B. The trend of crests of large-scale ripples
suggests that the paleoshoreline trended in a NE-SW direction. The final
regression is marked by the return of coastal conditions and the depesition
of the red intertidal sandstones of member C. These sandstones are over-
lain by the crossbedded, red, sandstone facies which was deposited under
braided fluvial conditions on an easterly~dipping paleoslope (Fig. 3.9A).
The thickness and the easterly directed paleocurrent pattern of these
fluvial deposits, plus an abundance of gquartz and feldspar clasts which
were probably derived from a granitic terrane, suggest that this member
may have onlapped in a westerly direction to rest directly on the
Superior Province craton (Fig. 3.9B).

The coastal to shallow-marine and fluvial nature of the sediments
and their associated paleocurrent patterns suggest that the Tamarack
River Formation is a miogeoclinal deposit which accumulated along the
eastern margin of the Superior Province craton. The paleodispersal
systems extant during deposition were directed either away from, or
parallel to, the craton. The formation forms the third sequence of
miogeoclinal deposits which developed in the Labrador Trough during
Aphebian times. The first and second sequences are represented by the

lower and upper parts of the Knob Lake Group.
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red heterolithic facies is composed of intertidal sandstone with
abundant mudchip conglomerate, herringbone crossbedding, and minor
amounts of mudcracked mudstone. The carbonate facies consists of
pisolitic floatstone, calcilutite and dololutite of subtidal origin
and intertidal pisolitic rudstone, cryptalgal laminite, packstone, and
grainstone. The crossbedded red sandstome facies is characterized by
large~scale, planar crossbedding and is probably a fluvial deposit.
Member A records a regressive cycle; basal beds of subtidal siltstone
pass upward into intertidal algal carbonate and clastic lithologies.
As sea-level rose, subtidal conditions returned and the siltstones of
member B were deposited. These fine-grained lithologies were in turn
overlain by intertidal and fluvial clastics of member C,.
Distinctive clast lithologies in member A suggest that its

clastic detritus was derived from an uplifted area to the north, under-
lain by volcanics of the Knob Lake Group. With increasing stratigraphic
height within the formation, the sandstones progressively become more
mineralogically mature. Paleocurrents and clast lithologies of member
C indicate that its provenance was the Superior Province, to the west.

The Tamarack River Formation is Aphebian in age because 1t was
deformed along with the underlying Kneb Lake Group during the Hudsonian
Orogeny. The formation is Interpreted to have been deposited along the
eastern margin of the Superior Province craton, and to represent the
third miogeoclinal sequence of Aphebian age recognized in the southern
Labrador Trough. The lithologically similar Chioak, Abner, and Larch
River Formations of the northermn Labrador Trough may be correlative
with the Tamarack River Formation, bec se they appear to occupy

same stratigraphic position.












—48—

FIGURE 4.2

Sims Formation

Stereo pair of aerial photeographs of northern Muriel
outller showing the angular unconformity between the
Tamarack River and Sims Formations. A, B and J are
measured-sgtratigraphic sections.

Cross—section of the oligomictic breccla developed at
the base of sectlion B. Flat-lying oligomictic breccia
facles rests unconformably on steep easterly-dipping
sandstones of the Wishart Formation.

Oligomletic Breccia Facies

Clast—supported olilgomictic breccila showing angularity
of framework clasts,

Crude stratification developed in the coarse—-grained
matrix of the clast-supported breccia. The quartzite
clasts are stained dark red with iron oxide and contain
quartz veins.





















Matrix-supported conglomerates are uncommon; onlv two beds, each
less than 1 m thick were measured in section A (Fig. 4.3C,D). Clasts
are up to 30 c¢cm in diameter, pootrly sorted, lack imbrication, and are
dispersed in a matrix of red sandstone, siltstone and pink dolomicrite.
Characteristically, the clasts are distinctly more angular than those of
the clast-supported conglomerate. In places, reverse grading of clasts
is visible (Fig. 4.3D).

The dominant clast lithologies are quartzite, iron formation, vein
quartz, carbonate and chert with a minor amount of siltstone, granite
and volcanic clasts. Consistent dispersal patterns emerge based on
clast types, when pebble-count histograms are plotted on a map of Muriel
outlier (Fig. 4.4). On the eastern flank, conglomerates are dominated
by a single lithology, quartzite, irom formation or carbonate; the
conglomerates on the western side have roughly the same portions of each
of these lithologies. Maximum clast size and estimnted sorting values
also show an east-west variation within the outlier (Fig. 4.4). Clasts
on the eastern flank are poorly sorted and are up to 0.5 m in diameter,
whereas those on the western flank are moderately well sorted, better
founded, and less than 0.15 m in diameter.

Minor amounts of pebbly sandstone, red sandstone, pink dolomicrite
and red mudstone are interbedded with the two types of conglomcrates,
The pebbly sandstone contains planar and trough crossbeds which average
0.3 m in set thickness, and have foreset slopes in the range of 179 to
2509, The pebbles and granules of the pebbly sandstones are either isolated
in the foresets of the crossbeds or concentrated as basal lag deposits.
The sandstones are coarse to medium grained, poorly to moderately

sorted litharenites, and are either crossbedded or parallel






laminated. Crossbedding measured at section A indicates a southward
flow direction. At nearby localities, however, paleocurrents trend
northwestward and southeastward (Fig. 4.4).

At the base of section A (Fig. 4.5) there are thin beds of pink,
silty dolomicrit (Fig. 4.3E) and mudcracked mudstone. The dolomicrite

contains abundant stylolites but no visible primarv structures,

Member A: Interpretation

The oligomictic breccia facles is interpreted as remnants of a
talus slope deposit that accumulated adjacent to a low, eastward-
sloping hill. This is supported by the nature of the breccia, the
morphology of the paleotopographlic surface and the close proximity to
a fault zonme. The angularity, coarseness and poor sorting of the
breccia indicates that the clasts were not transported any appreciable
distance, The localized development in the clast-supported breccia of
crude stratification within the matrix indicates that the clasts were
originally deposited without any significant matrix content, possibly as
rock slides (Gardiner, 1276). The matrix was introduced later when
sediment-laden water filtered down Into the interstices of the breccia
and deposited its load, gradually filling the void spaces as internal
sediment. In some isolated voids beneath larger clasts, sediment was
unable to penetrate, and shelter porosity developed.

Examples of ancient talus slope deposits are rare in the geologic
record, and this has been attributed by Reineck and Singh (1973) to
their low preservation potential. Neilson (1968) however, describes
Devonian rockfall deposits in Norway which are interbedded with alluvial

fan deposits. The Norwegian example is also believed to be fault
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controlled, but is more extensive, thicker, and flner grained than the
Sims Formation example.

The polymictic conglomerate facies is interpreted to have been
deposited on a proximal, braided, alluvial plain (Fig. 4.5)}. Beds of
coarse-~grained, massive-~ to crudely-stratified, clast-supported
conglomerate are a common deposit of gravelly braided streams (Boothroyd
and Ashley, 1975). They are upper flow regime deposits which were
produced by the migration of longitudinal bars on channel bottoms (Rust,
1972). During a falling-water stage, sand infiltrates this coarse
framework, as transverse bars or dunes migrate over the tops of the
gravel bars., These sandy bedforms, if preserved, would leave a record
of either parallel lamination or planar and trough crossbedding
{Boothroyd and Ashley, 1975).

The poorly-sorted, matrix-supported conglomerates with angular
clasts were probably deposited by debris flows generated during flood
conditions (cf. Miall, 1978). The thin mudstone beds are interpreted to
be overbank deposits which were occasionally subaerially exposed, to
produce mudcracks. The beds of dolomicrite may have accumulated in
small playa lakes or ponds which developed in inter—-channel areas during
semiarid or arid periods (cf. Kendall, 1979). The dolomite in the lower
parts of the polymictic conglomerate facies may have formed during dry
seasons, when the groundwater within the conglomerate evaporated, allowing
carbonate minerals to precipitate within the matrix as a cement
(Kendall, 1979).

Member B
Arkose Facies: Description
This facies is up to 150 m thick, widespread, and consists of

crossbedded and planar-bedded red arkose and subarkose, with minor






amounts of granmule conglomerate, siltstone and nudstone. Sandstones are
coarse to fine grained, poorly sorted to moderately well sorted. and
contain angular to subrounded grains. Red colouration results from a
tine c¢oating of hematite on grain surfaces, and has bheen locally
converted to a huff colour in reduction spots or along bedding -nd
fracture planes.

Medium-— to larpe—scale, planar-~Zabnlar crossbedding is the most
common sedimentarv structure (Fig. 4.6A and 4.6B). In the lower parts
of member B, crossbedding ranges in thickness from .25 to 1 m and forms
cosets up to 2 m thick (Tig. 4.6B). In the upper portion of member D,
individual sets are thicker, ranging up to 2 m, and can Dbe traced
laterally [or over 50 m (TFig. 4.6A). Foreset laminse dip at angles
between 18° and 25° and are either straight or curved in c¢ross—-section,
Trough c¢rossbedding 1is less commen, being restricced to the lower
portions of the member. Troughs average about 25 cm in thickness. The
overall distribution of all paleeccurrent measurements obtained from both
planar and trough crossbedding orientations have a hroad unimodal
pattern which trends northwestward (Fig. 4.7). llnwever, at the outcrop
level there is often a wide wvariation in directions obtained from
adjacent sets of planar and treough crossheds, Approximately 495% of the
measurencnts were from planar crossbeds; the other 57 vere from the axes
of trough crossheds,

A few thinning- and fining-upward cveles, ranging in thickness tfrom
58 ¢em to 2 m, occur at the base of section G (Fig. 4.1). Within =«
cycle, the lowermos heds are up te 25 cm thick and consist of cross-
bedded mudchip conglomervate, granule conglomerate and/or, coarse-—grained
sandstone (Fig. 4.6B). These rvest on an erosional surface and pass

upvard into thinner units of cressbedded and plandar-bedded,
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FIGURE 4.6

Arkose Facies 1

Large—-scale planar-tabular crossbedding with curved foresets.
Near the top of section G.

Sets of medlum-scale planar crossbedding separated by
parallel-laminated sandstone (section B},

A sequence with planar crossbedding at the base and trough
crossbedding at the top (section G).

Rippled sandstone interbedded with minor amounts of siltstone
and mudstone.
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medium-grained sandstone (Fig. 4.6C) and finally into interbedded
rippled sandstone, siltstone and mudstone (Fig. 6D),

Fine-grained lithologies make up less than 5% of the sections.
Mudstones are thin, commonly cut by erosional surfaces (Fig. 4.8A) and
often mudcracked (Fig. 4.8B). Soft-sediment deformation structures such
as recumbently-folded crossbedding, high-angle svn-sedimentaryv faulting
(Fig. 4.8C) and convoluted bedding (Fig. 4.8D) are sporadically

developed within the faciles.

Member B: Interpretation

The tabular—-geometry, unimodal, predominantly northwesterly-
directed paleocurrent distribution, and textural and mineralogical
immaturity, are features which suggest deposition in a sandy fluvial
regime located in the distral portions of a northwestward-dipping
alluvial plain (Fig. 4.9). This fluvial system was probably a brailded
stream of low-sinoulsty type, because fine-grained material is lacking
(cf. Moody-Stuart, 1966) and the distinctive point bar cycles charact-
eristic of meandering rivers are not recognized (cf. Walker and Cant,
1879).

The planar crossbeds developed when the avalanche faces of
transverse bars migrated downstream within the braid system (Fig. 4.9).
The trough crossbeds were produced by migration of dunes in channels.
The broad distribution of paleocurrent directions and the difference in
paleoflow directions ohtained from adjacent sets of trough and planar
crossbeds suggest that these bars were oriented at oblique angles to the
main channel direction (Cant and Walker, 1978). Superficially, the
thick crossbed sets common to this facies resemble lateral accretion

crossbedding; however, this crossbedding consistently exhibits foreset
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dips greater than 159 and lacks any lateral grain size variation, both
of which are uncharacteristic of lateral accretion crossbedding
(cf., Walker and Cant, 1979). The cross-laminated sandstones and
siltstones are bar top deposits (cf. Miall, 1978) and the massive mudstones,
with evidence for subaerial exposure, are probably the remnants of
overbank deposits. Locally these mudstones are eroded and preserved as
basal lags of channel deposits.

Soft-sediment deformation structures are common Iin fluvial
regimes. The overturned crossbedding was probably produced by strong
shear on the bed during flood (cf. Long, 1978); the synsedimentary
faulting may have formed when a channel undercut its bank (cf. Reineck
and Singh, 1973) and the convolute bedding may have been produced by
dewatering or liquefaction (cf. Blatt et al., 1972).

The vertical profile of sedimentary structures in member B
(Fig. 4.9) resembles Miall's (1978) Platt River type of braided streams,
being dominated by planar crossbedding and having a noncyclic depositional

style.

Member C
Quartzarenite Facies: Description
This facies forms about 90% of the member (Fig. 4.10) and consists
of verv mature, well-indurated quartzarenite that ranges in colour from
white and light orange through to pink and light purple. Over s
of authigenic silica are prevalent throughout the sandstones, and act
as a cement which practically obliterates all original grain boundaries.
Where visible, the original clasts are subangular to subrounded, fine

to medium grained, and have a unimodal size distribution. Traces
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of sericite surround the grains. Heavy mineral grains are scattered
throughout the sandstones or are concentrated into distinct laminations.

Internal sedimentary structures cannot be discerned in about 70% of
the exposures of this facies, due to an absence of grain-size variation,

presence of lichen cover and diagenetic alter.ation. Such beds were
logged as massive (Fig. 4.10), but truly structureless beds are probably
rare. Radiographs of some apparently massive slabs revealed internal
gstructures usually defined by heavy minerals (Fig. 4.11A). TIn many
examples the only discernable feature of a bed is the flat or undulating
nature of the bedding plane, Flat and laterally persistent bedding
surfaces, up to 0.5 kmZ in area, are especially abundant in the upper
parts of the member (Fig. 4.10). Some undulating bedding planes in the
upper parts of the member exhibit shapes which resemble large sandwaves
with bedform amplitudes greater than 2 m.

A wide variety of ripple marks is present. They are most abundant
in the lower and middle parts of the member (Fig. 4.10). Varieties
present, in order of abundance, are as follows: symmetrical ripples
(85%), asymmetrical ripples (10%) and interference ripples (5%) (Fig.
4.11B). Also noted were a few examples of double-crested ripples
(4.11C), flat-topped ripples (Fig. 4.11C)and ladderback ripples.
Megaripples (Fig. 4.11D) are rare bedding-plane structures, Wavelengths
of the majority of the ripples range between 5 and 10 cm and the
amplitudes range from 1 to 3 cm. At a few localities it was recognized
that some of the asvmmetrical ripples were produced by wave action,
based on their internal laminations and lack of crest bifurcations
on extensive rippled bedding planes (Reineck and Singh, 1973). 1In

excess of 250 paleoflow determinations were obtained From the
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FIGURE 4,11

Quartzarenite Facies I

X-ray photograph of a slab of rippled quartzarenite. Bedding
is just visible and is defined by concentrations of heavy
minerals.

Two sets of symmetrical ripples intersecting at an oblique
angle to form interference ripples.

Flat-topped symmetrical ripples with weakly developed double
crests between the major crests.

Large megaripples with sinuous crests.
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ripples (Fig. 4.12). 1In Sims outlier, the average trend of symmetrical
ripple crests is directed NE-S5W whereas, in Muriel outlier, the trend is
predominantly NW-SE, The paleoflow direction inferred from asymmetrical
ripples, of both current or wave variety, is directed toward the
southeast.

The facies consists of equal proportions of medium-scale planar-
tabular crossbeds (Fig. 4.13A) and small-scale trough crossbeds (Fig.
4.13B). Trough crossbeds range in thickness from 15 to 40 cm and form
cosets up to 2 m thick. The basal lamination of a set is commonly
marked by a heavy mineral layer (TFig. 4.13B). Planar crossbeds tend to
be thicker, up to 1l m, and in most places have a tabular geometry (Fig.
4.13A). TForcset angles are in the 20° to 25° range. Occasionally,
reactivation surfaces and herringbone natterns were noted. Paleocurrent
data obtained from the crossbedding illustrate a varietv of distributions
including strongly unimodal, bimodal, and polymodal (Fig. 4.12).

Between the transition zone and the conglomeratic quartzarenite facies,
paleocurrents are unimodal and directed on average to the west or
northwest. Above the conglomeratic quartzarenite facies, the
paleocurrent distributions are bimodal or polymodal (Fig. 4.10). When
all data are compliled into a single plot, a polymodal distribution
resulils,with a prominent southeasterly mode and subordinate north-
westerly and northeasterly modes (Fig. 4.12).

Sets of planar-bedded quartzarenite, up to 1.5 m thick, containing
low-angle truncations, current lineation and parting lineation (Fig.
4.13C) occur throughout the lower third of the member. Laminations are
between 5 and 30 mm thick, and are composed of alternating laminae of

well-sorted, fine- and medlum-grained quartz. Locally, heavy minerals












are concentrated in parallel-laminated bedsup to 3 cm in thickness,
Paleocurrent measurements of the orientation of the parting and currcent
lineations in Sims outlier have a strong east-west trend (Fig. 4.12).
At the base of section C, a large-scale semi-lithified fragment
composed of planar beds has been ripped up and detached along a

bedding plane (Fig. 4.13D).

Conglomeratic Quartzarenite: Description

This facies crops out on all outliers between 75 and 90 m above
the base of member C (Fig. 4.1) and ranges in thickness from 20 m on
Muriel outlier to 40 m on Sims outlier (Fig. 4.10). In addition, 4 m of
this facies are present In Sims outlier about 30 m above the base of the
member (Fig. 4.10). The facies consists of granule conglomerate, pebble
conglomerate, planar-bedded sandstone, and minor red mudstone.

The granule conglomerate forms sets of planar~tabular crossbedding
from .25 to 1 m thick (Fig. 4.14A). In cross-section, the foresets of
the crossbeds are either straight, concave up or convex up, and are
defined internally by layers, up to 10 cm thick, of well-rounded, well-
sorted clasts which exhibit both normal and reverse grading (Fig. 4.14B).
Toward the top of the facies, crossbed sect thickness decreases and a
greater portion of planar-bedded quartzarenite is interbedded with the
granule conglomerate., Paleocurrent measurements of the crossbedding are
directed primarily southward or southeastward with a few isolated sets
indicating transport toward the northwest (Fig. 4.10). The conglomerate
is composed of vein quartz, with minor chert, iron formation and feldspar.
The percent abundance of ecach clast type is plotted Figure 4,12.

In the western outliers, vein quartz dominates, however he
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FIGURE 4.14

Conglomeratic Quartzarenite Facles

Large—scale planar crossbhedding dipping to the left, formed by
inclined beds of granule conglomerate and coarse—-grained sand.

Thin beds of normally-graded and reversely-graded granular
and coarse—-gralined sandy material at the base of a large-
scale-planar crossbhed.

Small~scale, steep-sided scour pockets contalning concentrations
of pebhles. The underlying quartzarenlte contains numerous
calcareous concretions which tend to weather out, forming

pock marks,.
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conglomerate of MaclLean outlier contains significant amounts of kaolin-
itized potassium feldspar.

The lower portion of the facles contains numerous thin beds of
pebble conglomerate with vein quartz, jasper, iron formation and
quartzite clasts. Two types of pebble conglomerates were noted,
both composed of well-rounded clasts less than 10 cm in diameter.

The most common type is composed of a single layer of tightly-packed

or dispersed pebbles resting on an extensive flat surface {(cf. Anderton,
1976). At the base of this facies at section C, this type of
conglomerate rests on a thin bed of red mudstone (Fig. 4.10). 1In the
other type of conglomerate, pebbles are concentrated into 1solated
steep~sided channels up to 40 cm deep and 1.5 m wide (Fig. 4.14C).

The steep scour pockets were produced either by soft sediment

deformation or by erosion of cemented pre-conglomerate sands.

Member C: Interpretation

Member C was deposited in a broad spectrum of environments which
include fluvial, lagoonal, beach, nearshore, and shallow marine (Fig.
4,15). The sandstone of member owes its mineralogical and textural
maturity to extensive mechanical abrasion produced by fluvial and coastal
processes, or by extensive weathering processes which removed all but
the quartz clasts (cf. Pettijohn et. al 1972). The dinterval of quart-
zarenite between the base of the member and the conglomeratic quartza-
renlte is probably of fluvial origin because its predominantly north-
westward-directed crossbedding distribution is 1dentical to the pale-
ocurrent trend in the underlying fluvial arkose of member B. 1In addition
this interval lacks the abundant ripple marks and parting lineations

which occur above the conglomeratic quartzarenite.
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Based on its lithology, blanket-like geometry and sedimentary
structures, the conglomeratic quartzarenite facies is interpreted to be
a coarse-grained beach deposit. The thin, laterally-persistent pebble
layers are interpreted to represent transgressive beach-gravel lags
which were produced by surf winnowing as an advancing sea encroached
over a pebbly sand beach (cf. Clifton, 1979). The small channels
containing pebble conglomerate are similar to structures described by
Clifton (198l) and interpreted as being produced by stream gullies
which cut across a beach. The sets of large-scale, southeastward-
directed planar crossbedding may have been produced by the landward
migration of beach ridges (cf. Hayes and Kana, 1976). The couples of
granule and sand resemble the landward dipping ramp stratification of
beach ridges (cf. Orford and Carter, 1982) or swash bars and the inter-
bedded planar sandstones are interpreted as foreshore deposits produced
in the swash zone (cf. Clifton et al., 1971). The overall thinning of
the conglomerate unit in a westerly direction and the abundance of
potassium feldspar clasts in MacLean outlitr suggests that its detritus
was derived from the east. The locally developed thin beds of red
siltstone at the base of the conglomerate may be the remnants of
backshore lagoonal sediments.

The two hundred metres of quartzarenite above the conglomeratic
quartzarenite were deposited under conditions which fluctuated between
coastal and nearshore marine. Planar-bedded sandstones containing
parting lineations, low-angle truncations, and numerous heavy mineral
concentrations are typically developed on the foreshore (cf. Clifton
et al,, 1971), The high ratio of wave ripples to current ripples is

characteristic of foreshore and shoreface ~ones of beach deposition

(cf. Reineck and Singh, 1973). This coastline was probably influenced to






DTAGENESIS

Megascopic diagenetic structures such as concretions, iron-oxide
dendrites and iron-oxide bands occur in member C. Descriptions of
these structures are given in Table 4.2, and their locations are
shown in Fig. 4.1,

Concretions are very abundant (Fig. 4.16 A,B) and have a wide
range of shapes, colours, compositions and concentrations (Table 4.2}).
They were formed by localized, concentric cementatlion around a nucleus
in the pores of an unlithified host (cf. Pettijohn, 1976), prior to the
introduction of the pervasive silica cement. X-ray and microprobe
analyses 1indicate that the red concretions are cemented by hematite and
contain traces of Na- and Mg- bearing tourmaline (Fig. 4.16C). The
black concretions were probably originally cemented by siderite which
has been subsequenktly altered to limonite; the grey concretions are
cemented by calcium carbonate, The variation in composition suggests
that the solutions which produced the concretions had a wide range
of ionic species in solution and that precipitation of the cements
occurred under fluctuating Eh and pH conditions (Berner, 1971). The
age of the concretion growth is unknown, but it must predate the
introduction of widespread silica cement which destroyed the sands
porosity.

Iron-oxide dendrites (Fig. 4.16D) are rare and only occur in
areas with high concentrations of red concretions. They are thought to
have formed when Fe-rich solutions circulated through pores of the
sandstone and precipitated out as a ferric iron cement at the tip of the

dendrite (van Straaten, 1978). Their hematite composition Indicates
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FIGURE 4.16

Diagnesis

Small red concretions averaging about 2 ¢m in diameter and
forming about 407% of a quartzarenite bed.

Grey concretions cemented by calcite and weathering out of
a quartzarenite sample. Scale in centimetres.

Photomicrograph of a blue concretion formed in a quartzarenite
with extensive overgrowths of quartz. The opaque material
between gralns imparts the colour to the concretion. Authigenic
tourmaline crystals (T) have formed within the cements.

Bedding-plane view of red-coloured iron-oxide dendrites. Pencil
for scale.

Irregular curved, red, ilron oxide bands crosscutting thinly-
laminated quartzarenite,

A red concretion (right) truncating iron-oxide bands. Bedding
i1s parallel to the top of the slab.






that precipitation occurred under oxldizing conditions (Bermer, 1971).
Although the age of dendrite growth is not known, their close associ-
ation with red concretions suggests that they developed contemporaneously,
Curved iron-oxide bands (Fig. 4.16E) occur in the upper portion of
the conglomeratic quartzarenite facies (Fig. 4.2). These bands never
intersect one another, are laterally continuous for distances of up to
20 m and in places are truncated by concretions (Fig. 4.16F). Their
geometry is reminiscent of the roll-front type of uranium deposit
common in the southwestern United States (Cabelman, 1977). The bands
were probably formed when an iron-rich solution encountered a zone where
a physical or chemical change occurred, allowing iron oxide to
precipitate in the pores of the quartzarenite (Cabelman, 1977). The
disintegration of heavy minerals may have been the source for the iron
in solution. The relative age relationships and the restrictions of
these bands to strata Iinterpreted to be beach deposits suggests that the
bands are early diagenetic features and may have been formed by the

mixing of fresh and marine waters.

PETROGRAPHY

Thirty-six thin sections of sandstone (Appendix A), twenty-three
rock slabs (Fig. 4.12) and outcrops of conglomerate (Fig. 4.4) were
point-counted. In addition, five sandstone were analyzed chemically
(Appendix B). When the modal composition of the sandstones are plotted
on a QFR diagram (Flg. 4.17A), a consistent trend emerges. Sandstones

become more mineralogically mature with increasing stratigraphic height.
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paleotopography was rugged and a thin veneer of ccarse, talus-slope
breccia accumulated adjacent tc a small scarp. Westward within Muriel
outlier, the breccia passes laterally into a 30 m thickness of better-
sorted and finer-grained polymictic conglomerate which was deposited

in the proximal regions of an alluvial fan. The dolomicrite inter-
bedded with the conglomerates is believed to be of lacustrine origin
and suggests that the climate was arid or semiarid (cf. Kendall, 1969).
Periodically, heavy rains could have caused debris flows to spread

onto the fan.

In Muriel outlier, the conglomerates fine abruptly upward (Fig.
4.18) into the arkose facies of member B; in Sims outlier, the arkose
appears to rest directly on Aphebian strata. This facies was deposited
by non-cyclic sandy braided rivers which were located in the distal
portions of a northwestward-dipping alluvial plain (Fig. 4.19). The
arkoses gradually became more mineralegically mature and pass upward
into the thick, quartzarenites of member C. The lower portion of the
quartzarenite is interpreted to be of fluvial origin, because its
paleocurrent pattern is similar te that in the underlying arkose facies
These sandstones owe their maturity either to mechanical abrasion
produced by combination of fluvial and cerastal processes or to extensive
chemical weathering. The overlying conglomeratic quartzarenite is a
high-energy sand and gravel beach deposit characterized by transgressive
lags and southeasterly-directed migration of beach berms. The minor
red mudstones immediately below the conglomerate may represent the
remnants of lagoonal deposits. The middle portion of the guartzarenite

facies contains abundant ripple marks, crossbedding, and parting
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shallow marine quartzarenite (Eade, 1966). The intermnal stratigraphy
of the Sakami Formation is very consistent from outlier to ocutlier and
contains the same terrestrial to marine transition observed in the Sims
Formation.

Previously Eade (1966), and Clark and Owen (1981) correlated the
Sakami Formation with the Aphebian Seward Subgroup of the Cambrian Lake
area of the Labrador Trough (Fig. 4.20). This correlation was based on
lithological similarities and the proximity of the northwest outlier of
the Sakami Formation to the Seward Subgroup of the Cambrian Lake area.
However, the Sakami Formation and Seward Subgroup may be slgnificantly
different in age. The Sakami Formation, when compared with the Seward
Subgroup, has a much greater ratic of quartrarenite to arkose, is a
somewhat thinner sequence (Fig. 4.22), and contains iron formation
pebbles (Eade, 1966) which may have been derived from the erosion of
Labrador Trough strata.

If the correlation between the Sims and Sakami Formation i1s
correct, then it follows that during Paleohelikian time, terrestrial
deposits of varying thickness accumulated in isolated fault-controlled
basins developed on the eastern parts of the Superior and Churchill
cratons. Eventually these red beds were transgressed by a thick and
widespread accumulation of coastal to shallow marine quartzarenites,

which may have completely covered the eastern Canadian Shield.






CHAPTER 5

CONCLUSTONS

Tamarack River Formation

I.

The Tamarack River Formation is a newly recognized sedimentary
sequence of Late Aphebian age which rests unconformablv on the Knob
Lake Group, in the south-central portion of the Labrador Trough.
The formation is divided into three informal members and four
depositional [acies.

The formation records two transgressive-regressive pulses. The
initial tramnsgression is recorded by the shallow-marine siltstone
facies. As relative sea level lowered and clastic supply decreased,
these siltstones grade into the intertidal to subtidal carbonate
facles. With renewed clastic input, a red sandstone facies of
beacly and tidal flat origin was deposited. The second transgression
was initiated by a relative sea level rise which caused the return
of shallow marine shelf conditions, The final regression is
characterized by the development of coastal sandstones and a

thick unit of fluvial sandstones.

Paleocurrent and petrographic data suggest that the paleodispersion
pattern of the formation changed with time. During the deposition
of lower units, sediments were derived from the north, whereas for
the upper units, clastic detritus originated from the Superior
Province in the west.

The formation was deposited along the western margin of the

Superior Province and represents the third Aphebian miogeoclinal
sequence or cycle that is recognized in southern Labrador Trough.
The Tamarack River Formation may be correlative to strata in the

northern Labrador Trough which occupy the same third-cycle

e T . . S S



- 93 -

Sims Formation

The Sims Formation is a Paleohelikian clastic sequence which

rests unconformably on Aphebian strata of the Labrador Trough.

The formation is divided into three informal members and five
depositional facies. It consists of a thin, lower interval of
terrestial redbeds and thick upper unit of coastal to shallow
marine quartzarenite.

Reactivation of Aphebian faults initiated the accumulation of
redbeds and produced a talus-slope breccia facles and a braided
fluvial conglomerate facies. These conglomerates fine upward

into the bralded fluvial arkose facies. These redbeds were
overlain by a thick blanket of quartzarenite and conglomeratic
quartzarenite which was deposited in a broad spectrum of environ-
ments including ; fluvial, lagoonal, beach, shoreface, nearshore
and shallow marine.

The formation represents a major transgressive pulse and through-
out its depesition it continually onlapped in an easterly
direction, Clastic input was from an uplifted area to the east

or southeast.

The Sims Formation may represent a post—-orogenic molasse deposit
which accumulated in a foreland basin that developed on the
western side of the Labrador Trough, after the Hudsonian Orogeny.
The formation may be correlatlve witb the undated but lithologically

similar Sakami Formation of northern Quebec,
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APPENDNIX D

SHABOGAMO INTRUSIVE SHUITE

INTRODUCTION

An  extensive group of mafic bedies Uelenging to the Shabogamo
Intrusive Suite intruded the Aphebian and Palechelikian rocks of the
southern Labrador Trough (Fig. D.1) during the DLlsonian magmatic cvent
(c. 1.4 Ga) (Brooks et al., 198l). The suite is composed of leucncratic
to mesocratic gabbro, norite, and diabase with subordinate amounts of
diorite, granodiorite, and ultramafic rochke (Fahrig, 1967; Uare and
Wardle, 1979; Moel and Rivers, 1980; Rivers, 1950a).

5 of the intrusions are located in the Grenville Province
{(Tig. D.l) and have been tectonically tilted and locallvy recrystallized
to amphibolite or chlerite~actinolite-biotite schist (Fahrig, 1967; Uare
and Wardle, 1479; !oel and Rivers, 1980). Onlvy the northern st
intrusions which lie in the Churchill Pravince (Tig. D.2) are undeformed
and unmetamorphosed (Ware and Wardle, 1979). Ilajor-nxide geochenistry
(Appendix B} of the northern parts of the suite suggests that, in this
area, the suite is subalkaline (Fig. D.3) and tholeiitic (Fig. D.4),

according to the classification of Irving and Raragar (1971).

MACLEAN STLT.

MacLean Sill is ar undeformed sill, at least 180 m thick, which
intrudes the Sims Tormation of Maclean outlier (Fig. ND.2). The sill is

flat lying based on the prescnce of vertical columnar jeinting and
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Discussion

The wvirtual palcopole position for rthe HMacLean 85ill sites is
significantlv different from the paleopeole positions (Table D.2)
reported by Tahrig et al. (1974). Boch Fahrig et al. (1974) and this
study show that the rocks of the suite generally have remanences with
high coercivities (Table D.2 and that during demagnetization stable
endpoints were shifted to the same directions with respect to NRII
directions. However, palenpole positions cobtained bv Fahrig et al.
{1974) have low precision parameters and large crror ovals (Table D.2).
Their results can be subdivided inte two groups: northern sites, 30 bkm
west of Maclean Sill, and southern sites 40 km south of MaclLean Sill
(Fig. D.2).

The paleopole for the southern sites is 30° awavy from the pole of
the Maclean 5111 sites (Fig, D.8). This difference in pele positions
can be explained by either an anticlockwise rotation of about 30° of
this portion of the Crenville Province with respcct to the MacLean Sill
and the rest of the Churchill Province (Fahrig et al. 1974) or the
southern sites have undergone, on average, a 30° tilt ta the southeasc
(Fig. D.9). The lattor suggestion seems most likelvy if one considers
the degrere of Grenvilllan deformation now recognized in the area. The
southern sites of Fahrig et al. (1974) lie in the Grenville Front Zone,
an area interpreted by Moel and Rivers (19380) te have undergone three
phases of Grenvillian deformation. The first phase produced large-scale
southeast—dipping recumbent folds and associated thrust faules (Fig.
D.2). The second and third phases produced easterlv-trending folds and

northwesterly—trending folds, respectivelv. Although it is probable


















