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ABSTRACT

The Bar River Formation, the uppermost formation of the Huronian Supergroup, is 

best exposed at Bay Finn on Lake Huron, and at Flack Lake, 20 km north of Elliot 

Lake, Ontario. The Bay Finn succession comprises about l km of Bar River 

quartzites, in conformable contact with the Gordon Lake Formation. The Flack 

Lake succession is much thinner, and comprises an essentially unmetamorphosed 

sequence dominated by quartz sandstone.

Bi-polar paleocurrent indicators in adjacent cross-stratal sets, including 

trough sets, indicate deposition under tidal influence, probably in tidal 

channels on a shoal system. Desiccation cracks, ripple fans and wave-formed 

ripples indicate very shallow to periodically emergent conditions. In the

Manuscript approved for publication by V.G. Milne, Director 
Ontario Geological Survey, November 10 1987.
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context of the conformable Lorrain-Gordon Lake-Bar River succession the Bar River 

is interpreted as a shoaling shelf or barrier deposit, separated from the 

coastal/alluvial plain of the Lorrain Formation by inner shelf deposits of the 

Gordon Lake Formation.

INTRODUCTION

The Bar River Formation is a quartzose sandstone or quartzite succession 

that occurs at the top of the Cobalt Group, the uppermost group of the Huronian 

Supergroup. The Cobalt Group comprises four conformable formations which are, in 

ascending order the Gowganda, Lorrain, Gordon Lake and Bar River Formations 

(Card, 1978).

Exposures of the Bar River Formation are known from five areas within the 

Huronian outcrop belt, as shown in Figure 189.1. Field work for this study has 

concentrated on the Bay Finn (Baie Fine on some maps) and Flack Lake areas, with 

preliminary reports by Wright S Rust (1985) and Rust S Shields (1986). The Bay 

Finn area (Fig. 189.2) contains the thickest section of the Bar River Formation, 

and exposes its contact with the Gordon Lake Formation. However, the proximity 

of the Grenville Front has resulted in regional metamorphism to upper greenschist 

grade (Card, 1976, 1978), which has obscured some of the sedimentary features, 

notably those present on bedding planes. In contrast, the exposures near Flack 

Lake are essentially flat-lying and unmetamorphosed. However, they occur in 

isolated roadcuts which cannot reliably be correlated, and which constitute a 

much thinner succession than that present at Bay Finn.
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The purpose of this study is to determine the depositional environments of 

the Bar River Formation. This objective was pursued in relation to the 

conformably underlying Gordon Lake Formation to see whether knowledge of Bar 

River environments could further the understanding of stratiform copper deposits 

near the Gordon Lake-Lorrain boundary.

Petti john (1970) interpreted the Bar River Formation as a shallow marine 

deposit on the basis of textural and compositional maturity. On the same basis, 

plus polymodal paleocurrents, Card (1978) concluded that the Bar River 

environment was a near-shore, coastal shelf, subject to repetitive transgressions 

and regressions. Based on observations in the Flack Lake area, Wood (1973) 

attributed the Bar River to deposition on a beach subject to eolian influence. 

Chandler (1984) reported apparent herring-bone cross strata and wave ripples, and 

showed that zircons from the Bar River Formation are well rounded, providing 

additional evidence of textural maturity, and supporting a shallow marine origin. 

At variance with the shallow marine interpretation is the view of Roscoe and 

Frarey (1970) that the Bar River Formation is a fluvial deposit, its mature 

composition being due to derivation from a regolith source.

Previous interpretations of the Gordon Lake Formation have also varied, 

although all workers have agreed on a marine origin. Wood (1973), Card (1976) 

and Frarey (1977) identified desiccation cracks in fine-grained units in the 

Flack Lake, Bay Finn and Sault Ste-Marie areas respectively, concluding that 

deposition was on tidal or supratidal flats. However Card (1978) 

reinterpreted the desiccation cracks as syneresis cracks, a view supported by
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Chandler (1984, 1986). In addition, Card (1978) attributed graded units and 

other features of the Gordon Lake succession to turbidity currents, and 

postulated deposition below wave base. Chandler (1984, 1986) reinterpreted the 

graded units as storm deposits, and assigned the greater part of the Gordon Lake 

Formation to deposition on a storm-dominated marine shelf. Chandler (1985, 1986) 

attributed units containing gypsum and/or anhydrite or their pseudomorphs near 

the base of the Gordon Lake Formation, previously recognised by Wood (1973), to 

deposition on tidal flats in hot, relatively dry conditions.

THE GORDON LAKE-BAR RIVER TRANSITION AT BAY FINN

At Bay Finn, a narrow arm of McGregor Bay on the north shore of Lake Huron, 

the Gordon Lake and Bar River Formations occupy the northern limb of the Frazer 

Point Syncline. This syncline is a tight fold whose southern limb has been 

largely eliminated by faulting against the Lorrain Formation (Card, 1976). The 

contact between the Bar River and Gordon Lake Formations is conformable and 

gradual at Bay Finn. Fig. 189.3 shows a composite section of this transition 

compiled from sections measured along several traverses south of Bay Finn. The 

expanded section from 4 to 6 m shows typical Gordon Lake strata, essentially 

identical to those illustrated by Chandler (1984, Fig. 27.3B) from the Flack Lake 

area. Identification of hummocky cross-stratification in several graded 

sandstone layers provides confirmation of Chandler's (1984) hypothesis of an 

origin as storm-generated units (Duke, 1985; Dott 8 Bourgeois, 1982). Chandler 

(1986, Fig. 15.7) also observed hummocky cross-strata in the Gordon Lake 

Formation at Welcome Lake (loc. 3, Fig. 189.1). The identification of
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syneresis as opposed to desiccation cracks was not always possible, because of 

the rarity of bedding-plane exposures at Bay Finn. However, the cross-sectional 

views of these structures are identical to syneresis cracks seen also on bedding 

planes in the Flack Lake section of the Gordon Lake Formation.

The upper part of the Gordon Lake Formation shows gradual transition to 

the Bar River over an interval of about 30 m. Nevertheless, the formational 

boundary as described by Card (1976, 1978) can be recognised without difficulty 

at the level where interbedded quartzite/argillite pairs are replaced 

consistently by quartzite units that lack argillite, or are separated by thin 

argillite partings (87 m, Fig. 189.3). This change in sedimentary style is 

anticipated by a coarsening-up sequence between 60 and 66 m on Fig. 189.3, which 

also shows upward increase in bed thickness of quartzite units. Another feature 

indicative of the onset of Bar River depositional conditions is that these 

quartzite units lack the upward grading typical of quartzites within the Gordon 

Lake. Instead, they are 'blocky 1 , with sharp tops as well as bases. They also 

show an upward change from graded and flat stratification to cross-stratification 

(Chandler, 1986).

The Gordon Lake-Bar River succession is interpreted as a shoal ing-upward 

sequence, in which sand was no longer worked only during storms, but was subject 

to more continuous wave and current reworking. In such a continuously energetic 

environment fine sediment was winnowed from the depositional system, to be 

deposited elsewhere in quieter, deeper water.
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THE BAR RIVER FORMATION AT BAY FINN

Figure 189.4 is a composite section of the Bar River Formation at Bay Finn 

compiled from several traverses across the northern limb of the Frazer Point 

Syncline (Card, 1976, Map 1317). Ideally, the section would have been continued 

to the synclinal axis, but the axis could not be located precisely, due to 

scattered outcrop and the presence of several parasitic folds. The measured 

section was therefore discontinued at 975 m, where the homoclinal northern limb 

passes into the folded axial zone. It is probable that additional strata in the 

axial zone bring the full thickness of the Bar River to more than 1000 m at this 

locality.

STRATIGRAPHY AND SEDIMENTOLOGY

The lower 80 m of the Bar River succession are characterised by horizontally 

stratified or massive quartzite units, with minor cross-strata. The abundance of 

massive units probably reflects metamorphic overprint, rather than a lack of 

internal sedimentary features. The breccia described by Wright (1985) was found 

to contain fragments of the amphibolitic intrusions that cut the Bar River 

Formation. It does not appear to be a stratiform unit, and most probably is a 

tectonic breccia.

From 80 to 575 m the section is dominated by cross-stratified quartzite in 

sets up to 30 cm thick (Fig. 189.4). There are two minor units of argillite, but 

this part of the section is almost exclusively quartzitic. The cross-strata 

appear to be predominantly planar/tangential, with minor trough sets, but the
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lack of bedding-plane exposure commonly precludes identification of cross-stratal 

type. Horizontally-stratified quartzite and wave-formed ripples are common. 

Soft-sediment deformation features in the form of slumps and water escape 

structures are minor features. They represent partial liquefaction during 

penecontemporaneous adjustment to depositional slopes (mainly cross-bed 

foresets), or to superimposed load or adjustment to external shock such as 

breaking waves (Dalrymple, 1979).

Stratigraphically adjacent cross-stratal sets with opposed dip directions 

(apparent herring-bone sets) are a significant, but not abundant feature of this 

part of the succession. The bi-directional nature of paleocurrents indicated by 

the herring-bone sets is borne out by the paleocurrent data (Fig. 189.4), which 

show a principal eastward trend, with a minor westward and other trends. The 

paleocurrents were reoriented with respect to the low eastward plunge of the 

Frazer Point syncline (Card, 1976). Although folding in this structure may have 

modified the paleocurrent distribution to some extent, it is considered that the 

bidirectional distribution in Figure 189.4 is real.

The upper part of the Bar River Formation at Bay Finn (575-975 m, Fig. 

189.4) contains quartzites similar to those between 80 and 575 m, but differs in 

the presence of argillite units up to 20 m thick. Four are exposed, but gaps in 

exposure probably conceal additional argillite units. They contain quartzitic 

lenses with current-formed ripple cross-lamination, but are commonly too highly 

sheared to distinguish internal structures. Paleocurrents derived from the 

quartzites are similar to those observed at lower stratigraphic levels: bimodal



east-west, with strongest mode directed eastward. As before, the bi-directional 

nature of the paleocurrent distribution is corroborated by several herring-bone 

sets of cross-strata.

The upper part of the Bar River Formation is characterised by a number of 

fining-upward sequences on the scale of several tens of meters. Several, but not 

all of these sequences terminate upwards in argillite units, and are accompanied 

by upward-thinning trends of stratal thickness within the quartzites. Elsewhere 

within the Bar River succession upward-thinning and upward-thickening trends have 

been distinguished (Fig. 189.4), but metamorphic overprint has obliterated grain 

size trends. In these cases, the appropriate grain size trends are probably 

present, but have not been proven. On this basis, fining-up trends predominate 

for the formation as a whole, with subsidiary coarsening-upward trends.

MINERALOGICAL AND CHEMICAL TRENDS

Hand specimens and thin sections from the upper Gordon Lake and Bar River 

Formations at Bay Finn were stained for potassium feldspar. The results (Fig. 

189.5) show that the feldspar content of the lower Bar River quartzites is 

similar (B-15%) to that of the upper Gordon Lake quartzites. The feldspar 

content of Bar River quartzites decreases upward to almost zero at about 100 m 

above the Gordon Lake/Bar River contact, and remains at that level throughout the 

rest of the stratigraphic section. The feldspar grains are notably smaller and 

more angular than quartz grains in the same rock. It is possible that the 

angularity of the feldspars could be due to diagenetic overgrowths or crushing 

during metamorphism. Nevertheless, the feldspar grains must be largely primary, 

and their coexistence with larger, rounded quartz grains is hard to explain,
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except by a different source and/or transport history. The feldspars would have 

been eliminated if they had been subjected to the same amount of abrasion as the 

larger, rounded quartz grains.

The upward decrease in feldspar content within the Bar River Formation is 

paralleled by a similar decrease in the amount of argillaceous matrix. X-ray 

diffraction showed that this matrix is sericite, probably formed by metamorphism 

of illite. The lower Bar River quartzites are similar in matrix content to 

quartzites in the upper Gordon Lake Formation, but matrix content decreases to 

nearly zero upward within the Bar River. It is probable that the illite (now 

sericitic) matrix of the upper Gordon Lake and lower Bar River Formations was 

derived from attrition and chemical decay of detrital feldspars.

Major element distributions in argillites of the Bar River Formation were 

determined by x-ray fluorescence analysis. The results were expressed in terms 

of the Chemical Index of Alteration (CIA):

CIA = Al.O, X 100
^ O

Al.O, * CaO + Na,0 + K 00
t. o t. z.

(Nesbitt and Young, 1982).

Values of CIA for the Bar River lie between 70 and 80 (Fig. 189.6), a range 

which agrees with data given by Nesbitt and Young (1982). The results suggest a 

high degree of weathering in the source area and during transport to the 

depositional area of the Bar River Formation. The trend within the measured 

section is for a slight but consistent upward increase in the CIA. This is 

compatible with the petrographic data showing upward decrease in content of 

feldspar and sericitic matrix, implying increasingly thorough weathering in the 

source area, as deposition progressed.
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Figure 189.6 also shows the mean CIA value for the Bar River Formation in 

relation to data for other formations of the Cobalt Group except the Lorrain 

Formation, for which CIA data are lacking (Nesbitt b Young, 1982). The values 

fit on a smooth curve, which is consistent with the conformable nature of the 

Cobalt Group formations. Lowest CIA values correspond to the Gowganda Formation, 

interpreted as a glaciogenic deposit, for which chemical weathering of source 

rocks would have been minimal. Thereafter, CIA values increase through the 

Gordon Lake and Bar River Formations, corresponding to increasing intensity of 

chemical weathering of the source as the climate warmed progressively.

THE BAR RIVER SUCCESSION AT FLACK LAKE

The Bar River Formation is exposed in a series of road cuts along Highway 

639 northeast of Flack Lake and in adjacent stream and lake shore exposures (Fig. 

189.7). The contact between the Bar River and Gordon Lake Formations is obscured 

at this locality by a sill of Nipissing diabase. Although the sections are 

predominantly flat-lying to gently dipping, local folding and the lack of marker 

horizons precludes correlation between sections. Because of these problems, the 

aggregate thickness represented by the roadside sections (Fig. 189.8) is 

uncertain, but it is probably about 100-200 m (Chandler, 1984, Fig. 27.le).

A major advantage over the Bay Finn succession is the lack of metamorphism 

at Flack Lake. This has allowed weathering to expose bedding planes and a 

greater range and abundance of sedimentary structures have been preserved. The 

sections resemble the middle part of the Bay Finn succession in that cross-
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stratified quartz sandstone is dominant, and argillite units are very minor (Fig. 

189.9). Overturned cross-strata are common, and are attributed to deformation by 

current drag of loose-packed sand in cross-strata (Allen 5 Banks, 1972). As at 

Bay Finn, bi-directional herring-bone sets of cross-strata are present throughout 

the sections (Fig. 189.10). In many cases the exposure is such that the 

orientations of the two opposed sets can be determined, revealing a bipolar 

(opposed) relationship between adjacent paleocurrents indicators (for example at 

6.2 m in Section l, 1.3 m in Section 2, Fig. 189.9).

There are several differences between the rocks exposed at Bay Finn and 

Flack Lake. Trough cross-strata are more abundant at Flack Lake (Fig, 189.9), 

but this may be a function of the greater abundance of bedding-plane exposure, 

which allows the recognition of trough as opposed to planar sets. Larger scale 

sets (up to 1.5 m) are present at Flack Lake, but have not been observed at Bay 

Finn. Their absence from the latter area cannot reasonably be explained by 

metamorphic overprint, which would not be expected to obscure large-scale 

structures.

Evidence of emergence in the form of desiccation cracks (originally observed 

by Wood, 1970) has only been observed at Flack Lake (Fig. 189.11), but 

symmetrical wave-formed ripples are present in both areas, and are indicative of 

very shallow water deposition. Syneresis cracks have only been identified from 

Flack Lake, and although they are indicative of subaqueous shrinkage, the water 

was shallow, because of association with wave-formed ripples. In some cases it 

appears that cracking commenced subaqueously but continued by desiccation as the
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water level fell. Another indicator of falling water level at Flack Lake is the 

presence of ripple fans (Fig. 189.12). These are troughs formed under conditions 

of moderate flow depth and velocity, such that sinuous-crested or lunate dunes 

formed on the bed. Ripple fans formed within the troughs as depth decreased, and 

the sediment transport conditions changed so that ripples were stable (Allen 

1984, Vol. 2).

The abundance of large scale paleocurrent indicators (trough and 

planar/tabular cross-sets) in the Flack Lake sections permitted an accurate 

analysis of paleoflow conditions. All data are plotted in Fig. 189.ISA, which 

shows that the distribution of trough and planar sets is essentially the same. 

Both show bipolar trends, the dominant trend being towards the south-southwest, 

and a minor trend in the opposite direction. Because of this similarity, trough 

and planar sets are combined 1n Figs. 189.13B, C and D, which show paleocurrent 

trends from the lower, middle and upper parts of the Flack Lake succession. 

These plots show that bipolar paleoflow is maintained throughout, but the 

asymmetry of the modes decreases upwards, until the southward and northward 

trends are subequal (Fig. 189.130). In this case the spread of the southward 

mode is much greater than that of the northward mode, but the reason for this is 

unknown.

Clearly, the persistant bipolar modes support the observation of many pairs 

of herring-bone cross-strata throughout the succession. In addition, at the 

creek which connects Christman and Flack Lake adjacent opposed sets of trough 

cross-strata are present. This observation indicates that not only did 

paleocurrents reverse, but they developed flows of sufficient depth, velocity and
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duration to generate dunes.

THE SEDIMENTOLOGY OF THE BAR RIVER FORMATION

The sedimentological data given above are consistent with earlier 

interpretations of the Bar River as a shallow marine deposit. Notably, this 

study has demonstrated bi-directional paleocurrents as a consistent feature of 

the formation which can be shown to be bipolar at Flack Lake. The similarity of 

bi-directional distribution at Flack Lake and Bay Finn suggests that folding and 

metamorphism at the latter locality has not appreciably changed the paleocurrent 

distribution. Bi-directional paleocurrents have been documented within fluvial 

deposits in Australia (Alam et al. 1985), but they occur in distinctive 

low-gradient rivers that are characterised by abundant overbank mud. 

Bi-directional paleocurrents combined with a texturally and compositionally 

mature succession provide excellent evidence of a shallow marine origin.

The presence of a bidirectional paleocurrent distribution in the Bar River 

Formation could be explained by an alternation of wind-driven longshore drift 

from two directions. However, the repetition throughout the sequence of adjacent 

sets of opposed cross-strata is inconsistent with such an origin, and is much 

more likely to have formed under the influence of reversing tidal currents. The 

presence near Flack Lake of strati graphically adjacent sets of opposed trough 

cross-strata points to formation in a relatively deep, energetic environment such 

as a tidal inlet channel.

Investigation of Holocene barrier bar sequences shows that migration of



14

tidal inlet channels generates fining-upward sequences (Galloway b Hobday, 1983, 

Fig. 6-12; Moslow X Tye, 1985). Similar sequences are present in the Bar River 

Formation at Flack Lake (Fig. 189.9), but are less well defined because of the 

relative paucity of fine-grained lithologies. The main Bar River succession at 

Bay Finn is also characterised by upward-fining, upward-thinning sequences, 

although their thickness seems a bit excessive for migration of individual tidal 

channels. An additional (or alternative) explanation is that the Bay Finn 

sequences indicate a response to rising sea level as the shelf sediments were 

influenced by general subsidence (Young, 1983).

Desiccation cracks in the Flack Lake sections show that the depositional 

environment was emergent from time to time. The lack of desiccation cracks at 

Bay Finn could indicate a lack of emergence there, but the lack of bedding-plane 

exposure could also explain their absence. Wave-formed ripples, which indicate 

deposition in very shallow water are present at both Flack Lake and Bay Finn. 

Relatively large scale cross-strata (in sets up to 1.5 m thick) at Flack Lake 

have sweeping toesets, and could indicate eolian deposition on emergent sand 

bodies. However, other evidence for eolian deposition is not apparent.

PALEOGEOGRAPHY

The paleogeography of the Bar River Formation can best be understood by 

combining its sedimentological data with that of the underlying : 

Gordon Lake and Lorrain Formations.

Chandler (1986) has attributed the Gordon Lake Formation to deposition on
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a storm-dominated marine shelf. His conclusion is based on the presence of storm 

cycles, which succeeded the tidal flat deposits of the basal Gordon Lake 

Formation. The latter conclusion is based on the presence of evaporitic strata 

and evidence for intermittent subaerial exposure (Wood, 1973; Chandler, 1986).

There is general concensus that the Lorrain Formation was deposited on a 

broad alluvial plain, based on its textural and compositional immaturity and 

unidirectional paleocurrent distribution (Frarey, 1977; Wood, 1973; Lowey, 1985; 

Chandler, 1986). In general the paleocurrents indicate an approximately 

southward sloping paleoslope. Some authors have argued that the uppermost unit 

of the Lorrain Formation is a coastal deposit (Hadley, 1968; Card, 1976), because 

it is more quartzose than lower parts of the formation. However, Chandler (1984, 

Fig. 27.4 A, B) showed that the upper Lorrain quartzites contain angular zircons, 

and are locally feldspathic (Chandler, 1986).

The application of Walther's Law (Middleton, 1973) to the upper three 

formations of the Cobalt Group requires three approximately contemporaneous 

adjacent environments, and suggests that the Bar River Formation represents a 

shoaling barrier, separated from the alluvial/coastal plain of the Lorrain 

Formation by a deeper water, inner shelf environment in which the Gordon Lake 

Formation accumulated. An alternative explanation proposed by Chandler (1986) 

suggested that the Gordon Lake Formation accumulated on the outer shelf. 

Subsequent regression lead to deposition of the Bar River Formation in an inner 

shelf environment. A difficulty with this proposal is that the evidence of 

bi-directional currents within tidal channels in the Bar River Formation indicates 

a water mass on both sides of a shoaling sand body. In addition, the Bar River
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as an offshore shoal provides the best explanation for restrictive circulation 

during deposition of the Gordon Lake Formation. A partially restricted 

environment is thought to have been necessary for precipitation of stratiform 

metalliferous deposits near the base of the formation, and for its generally 

argillaceous lithology. In contrast, the Bar River Formation records energetic 

oxygenated conditions typical of an outer shelf environment from which fine 

sediment was winnowed to deeper offshore or inshore environments. The evidence 

for periodic storm deposition in the Gordon Lake Formation (Chandler, 1985) can 

be explained by storms over-riding submerged parts of the Bar River shoal 

system.

Analogy with modern or Holocene environments is helpful in understanding 

upper Huronian paleoenvironments. However, the scale of equivalent modern 

environments is small compared with that of the Cobalt Group. Thus the Bar River 

Formation can be compared with barrier systems on the east coast of North America 

(Reinson, 1984; Galloway S Hobday, 1983; Leatherman, 1985) and elsewhere. 

However, the Bar River Formation contains up to l km of similar strata and 

extends over a considerable part of the Huronian outcrop belt. It should 

therefore be viewed not as a discrete series of barrier bars and islands, but as 

a major shoal system which migrated extensively across a broad shelf over an 

extended period of time. Onshore and offshore migration probably alternated, in 

response to cTianges in the distribution of winds and oceanographic currents, and 

to changes in sea level. Like modern barriers, the Bar River shoals may have 

been attached to the coast in places, so that they could receive direct coarse 

clastic input from the alluvial/coastal plain system of the Lorrain Formation.
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This implies that the Lorrain and Bar River Formations may in places be in 

stratigraphic continuity. If so, the strata equivalent to the Bar River would 

not be recognised because they are so similar to those of the upper Lorrain 

Formation.

The lower Bar River strata, which are dominated by horizontally stratified 

quartzites, probably accumulated as washover deposits (Leatherman, 1985) carried 

by storms into the Gordon Lake "lagoon" system. The thickness and extent of the 

Gordon Lake Formation suggest that it, like the Bar River, was much more 

extensive than modern lagoons. It probably represents a broad inner shelf, in 

which sedimentation was generally quiet, interrupted only by occasional storms.

Paleocurrents in the Bar River Formation can best be understood if the 

southward paleoslope inferred for the Lorrain Formation (Wood, 1973; Lowey, 1985; 

Chandler, 1986) is presumed to have prevailed into Bar River times. This is 

reasonable in view of the epeirogenic tectonic setting for the Cobalt Group 

(Young, 1983). On this basis, the dominant mode of southward paleocurrents in 

the Bar River Formation at Flack Lake can be interpreted as an ebb-dominated 

tidal channel system. The minor reversed mode represents flood tidal deposition. 

The east-west orientation of bi-directional Bar River paleocurrents at Bay Finn 

may partly represent re-orientation by folding. However, folding alone could not 

have developed a bi-directional trend, and there is no reason to suppose that the 

shoal system would have the same orientation in such widely separated areas as 

Flack Lake and Bay Finn. Based on the similarity of paleocurrent distributions 

in the two areas, that at Bay Finn is also thought to reflect tidal
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channel deposition.

Longshore currents may also have influenced sediment transport on the Bar 

River shoals. As already discussed, the similarity between lower Bar River and 

upper Lorrain feldspathic quartzites suggests that Bar River sands came from the 

Lorrain alluvial plain. The distinctive grain size and roundness difference 

between quartz and potassium feldspar in lower Bar River quartzites can be 

explained by differing transport histories. The well rounded larger quartz 

grains are thought to have been transported a considerable distance by longshore 

and tidal currents, whereas the smaller, angular feldspars came more directly 

from the coastal plain to the offshore shoal.

The paleogeography discussed above is relevant to the presence of strata- 

bound copper deposits at the Lorrain-Gordon Lake boundary (Pearson, 1979; 

Chandler, 1986). According to our paleogeographic model the sands of the Bar 

River Formation acted as a partial barrier to circulation of oxidised open-shelf 

waters into the inner shelf environment represented by the Gordon Lake Formation. 

The waters of the inner shelf were a favourable habitat for the simple organisms 

that existed at that time, and were also suitable for the formation of chamosite 

and possible glauconite grains (Chandler, 1986).

Oxygen-saturated ground water from the alluvial/coastal plain leached copper 

and other metals from feldspars and rock fragments in the Lorrain Formation 

sediments. Judging from the evaporitic nature of the lower Gordon Lake Formation 

(Wood, 1973; Chandler, 1986) the climate was warm and favourable for intense 

leaching. On reaching the reducing environment represented by the base of the 

Gordon Lake sediments, the dissolved metals were precipitated as strata-bound 

sulphides.
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KEY :
1 Flack Lake area (Wood, 1970)

2 Bay Finn area (Card, 1976)
3 Welcome Lake area (O.Long, per. com.)

4 McGiffin Lake area (Card et a 1,1973)

5 Gordon Lake area ( Frarey, 1977)

Cobalt

100km

Fig. 189.1 Outcrop areas of Bar River Formation within Huronian belt.
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189.2 Geological map of Bay Finn area, McGregor Bay, Lake Huron (after 

Card, 1976).
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189.7 Geological map of Flack Lake area (see Fig. 189.2 for explanation of 

symbols).
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189.8 Location of road side sections, Flack Lake.
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Figure 189.10 Herringbone cross- 
stratal sets in the .Bar River 
Formation in creek between 
Christman s Flack Lakes. 
Scale in cm.

Figure 189.11 Desiccation cracks 
in Bar River Formation, Flack 
Lake. 10 cm scale marks

'-.r.'-.\

^Figure 189.12 Ripple fan, Bar 
River Formation, Flack Lake. 

Scale l metre
!t



N

15
l

189.13 Paleocurrents in Bar River Formation, Flack Lake. A: All sections 

combined; stipple indicates planar-tabular cross-strata (number of 

observation (N): 73); white indicates trough cross-strata (N:32);
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Figure 13b.

Planar and trough cross-strata combined for 
sections l and 2 and intervening outcrops.
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Figure 13c.

Same data as in Figure 189.13b for
sections 3 and 4 and intervening 
outcroDs.
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Figure 13d.

Same data as in Figure 189.13b for 
sections 5 , 6, 7, and 8 and 
intervening outcrops.
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