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MARGINAL NOTES

INTRODUCTION

The Quaternary geology of the Shining Tree area (NTS 41P/11} was 
mapped during the 1986 field season (Finamore 1986), with further 
work in 1987 and 1988 (Alcock 1987,1988). The Sinclair Lake map 
area (NTS 41P/14), immediately to the north, has also been 
mapped (Alcock and Miller 1990).

The surficial sediments were examined at natural and 
man-made exposures along road and water traverses, and through 
hand augering, lest pitting and backhoe trenching. Access to much 
of the area is poor. The road system is limited to a few main grav 
el-surfaced roads and a network of minor bush roads maintained for 
forestry and recreational purposes. Rivers and lakes allowed ac 
cess to many remote areas.

Surficial units were delineated through airphoto interpretation 
using 1:15 840 and 1:50 000 scale airphotos. Deposit morphology, 
vegetation cover, drainage characteristics and reflectivity of ox- 
posed sediments were used to interpret the surficial deposits in re 
mote areas. The distribution of deposits is strongly topographically 
controlled. Till predominates in the upland areas. Glaciofluvial 
ice-contact and outwash deposits are present in north-south ori 
ented valleys and glaciolacustrine and organic deposits occupy to 
pographic lows with restricted drainage.

Any map unit represents a composite area, with the indicated 
deposit type predominating and minor areas of other deposit types. 
For example, within the bedrock-drift complex, most areas of till ve 
neer (*:1 m thickness) over bedrock also include small areas of 
thick till {> 1 m thickness) and organic deposits. Many contacts be 
tween map units represent an arbitrary division of the gradual transi 
tion from one deposit type lo another, for example^the transition 
from glaciofluvial outwash to wave-reworked outwash to lacustrine 
sands. The bedrock-drift complex areas have covers of drift over 
bedrock which average 1 m or less in thickness. All other units rep 
resent drift or organic material at least 1 m thick. Any site specific 
use of the surficial deposits map should include an orientation sur 
vey to locally verify the sediment types, thickness and distribution.

The present study provides additional detail and local contralto 
the regional mapping of Boissonneau (1965, 1968) and the terrain 
study of Roed and Hallet (1979) and expands upon the areas initial 
ly mapped by Closs and Sado (1982). Reference was made to 
1:31 680 scale bedrock maps (Carter 1981; Bright 1970, 1984) for 
verifying areas of bedrock-drift complex.

The authors wish to acknowledge the administrative and logis 
tical assistance of the staff at the Gogama District Office, Ontario 
Ministry of Natural Resources. Competent assistance during map 
ping was provided by J. MacKenzie, A. Chippindale C. Hibberd, 
J. Aultman and V. Rammul and M. Schrader.

BEDROCK GEOLOGY

In the Shining Tree map area, Early Precambrian (Archean) rocks 
consist of a metavolcanic-metasedimentary sequence which are 
intruded by mafic and felsic plutonic rocks and diabase dikes. 
Middle Precambrian (Proterozoic) rocks include generally flat-lying 
clastic and chemical sedimentary rocks of the Quirke Lake and Co 
balt groups. These unconformably overlie the Early Precambrian 
bedrock, and Nipissing-type intrusive diabase sills and dikes. Late 
Precambrian diabase dikes cut all formations (Carter 1981).

Deposits and occurrences of gold, silver, cobalt, copper, zinc, 
lead, molybdenum, nickel, iron, and asbestos occur in the study 
area (Carter 1981; Bright 1970,1984). Over the area, approximately 
10 to 30 percent of the bedrock is exposed,

PLEISTOCENE HISTORY
The last late Wisconsinan ice advance, and postglacial glaciola 
custrine and eolian activity, are represented by the surficial sedi 
mentary sequence. Glacially streamlined and striated bedrock out 
crops, till fabrics and dispersion trends of lithologic indicators dem 
onstrate that the last dominant ice movement was towards 
180 30 D azimuth. Minor late-glacial shifts in ice direction, due to 
bedrock topographic influences, are indicated by 160 to 1 SO 0 stri- 
ations cross-cutting an earlier set of 140 to 160" striations. Where 
exposed, the bedrock surface is often glacially smoothed, striated 
and displays whaleback forms.

Certain roches tnoutonn&es preserve facets or remnants of 
grooves oriented southwest-northeast on their lee (southern) sides. 
On rare outcrops, such as nearthe south end of Bobtail Lake in Faw 
cett Township, southwesterly oriented striations are crossed by 
southerly oriented ones. This evidence suggests an earlier south 
westerly ice advance, perhaps equivalent to that documented by 
Veillette (1986) in the Timmins, Matheson and Lake Timiskaming ar 
eas to the north and east of the project area.

Ice retreated from the area about 1000U years BP (Dyke and 
Prest, 1987), leaving a widespread drift veneer over the bedrock 
surface. Very few ice constructional features, such as drumlins or 
minor morainic ridges, are present. Several north-south-trending 
belts and ice re-entrant infills of glaciofluvial ice-contact and out 
wash sediments were deposited in the area. Upon deglaciation, 
most topographic lows were inundated by short-lived proglacial 
lakes. Washing and winnowing of the drift-mantled hills and glacio 
fluvial deposits produced bare bedrock knobs, wave-cut benches 
in eskers and blankets of nearshore sand stretching out from sedi 
ment sources. Accumulations of boulders on till are found over the 
range of glaciolacustrine wave influence.

Meltwater drainage was controlled by the location and eleva 
tion of the major bedrock valleys such as those occupied by the 
West Montreal and Grassy rivers and by Nabakwasi, Mattagami, 
Blgfour and Pigeon lakes. Drainage of the proglacial lakes and sub 
sequent subaerial exposure of waterlain sediments allowed exten 
sive eolian reworking of the coarse-grained deposits, deposition of 
dunes and a widespread veneer of eolian sediment.

Drift thickness in areas of bedrock-drift complex commonly 
ranges from less than 1 m to in excess of 10m. Extreme thick 
nesses of more than 50 m are present in areas of ice-contact depos 
its and in the major infilled valleys.

Only rare clasts of carbonate lithologies have been found in till 
or outwash deposits, indicating that the project area is south and 
east of the limit of carbonate drift as mapped by Karrow and Geddes 
(1987).

SURFICIAL GEOLOGY

TILL

Till is frequently found as a veneer over bedrock (Unit 2a) but ranges
up to 4 m or more in thickness in areas ot thick till (Unit 3). Till veneer 
areas (average thickness *O m) have frequent bedrock oulcrops 
and a surface morphology controlled by the underlying bedrock to 
pography. Veneers ot till are tound over many bedrock hummocks 
and uplands. Deposits of thick till are found on the larger upland sur 
faces and in the lee of bedrock highs.

The till shoot found at surface represents one lithostratigraphic 
unit with varying composition. The variation is due to the incorpora 
tion of various bedrock lithologies and different modes of deposi 
tion. All surface till, to a depth of at least 1 to 2 m, has been affeuled 
by soil forming processes, including oxidation and translocation of 
matrix carbonate and iron.

Both subglacial and supraglacial tills were identified using se- 
dimentological and structural characteristics. Subglacially depos 
ited tills are common at or near surface in areas of bedrock-drift 
complex and thick till. Lodgement till is commonly moderately to 
highly compact, stony (10 to 50 percent clasts by volume) and has a 
silty sand matrix, This till type occasionally displays shear struc 
tures, and may overlie striated bedrock. Subglacial melt-out till is 
loose to moderately compact, stony (10 to 50 percent clasts by vol 
ume), with a silty sand matrix and has thin deformed sand bands. 
The subglacial till facies contain frequent striated and facetted 
clasts ranging in size from granules to boulders. The composition of 
these tills often strongly reflects the local bedrock lithologies.

Supraglacial tills likely represent englacial or subglacial 
derived debris sheared or emplaced onto the ice surface and then 
deposited. The supraglacial tills are often found as thin units overly 
ing subglacially deposited facies. Supraglacially derived flow till is 
often tound on or between bedrock knobs, or as intercalated units in 
kames or eskers. This till type is moderately to loosely compacted 
with a stony sand matrix. In the flow units, sorted sand stringers and 
crude banding or layering are common. Supraglacial melt-out 
(ablation) till is commonly thin, loosely compacted with a stony 
sand matrix and frequent subrounded cobbles and boulders of dis 
tant provenance. The composition of the supraglacial tills often 
poorly reflects the local bedrock lithologies.

ICE-CONTACT STRATIFIED DRIFT

Glaciofluvial ice-contact deposits (Unit 4) occur as eskers, kames, 
subaqueous outwash fans and other stagnant ice features. These 
deposits consist of cobbly to bouldery sand and gravel, frequently 
with disturbed and faulted bedding. Several esker systems cross 
the study area. The smaller eskers, often of continuous, single ridge 
form, trend generally southwards across the areas of higher eleva 
tion. On the edges of the major valleys and in the broad topographic 
lows, large, discontinuous and occasionally compound esker com 
plexes occur.

Areas of hummocky and highly kettled ice-contact deposits, up 
to a few kilometres across, occur in Miramichi, Cabot and Fawcett 
townships. These deposits probably represent sediment deposi 
tion over and between ice blocks in ice sheet re-entrants by meltwa 
ter streams and sediment gravity flows.

Many lowland area lakes, such as Waonga, Ketchiwaboose, 
Fawcett and South Sandstrum lakes, are partially surrounded by 
ice-contact deposits and have sections of lakeshore which are 
steep ice-contact slopes. These lakes are thus likely, in part, kettle 
lakes, suggesting that very large ice blocks up to several hundred 
metres in diameter were left stranded upon deglaciation.
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Kames are commonly found in valleys among drift-veneered 
bedrock knobs. Many are too small to be differentiated and 
mapped at 1:50000 scale.

GLACIOFLUVIAL OUTWASH DEPOSITS

Glaciofluvial outwash deposits (Unit 5), consisting of horizontal 
beds of pebbly to gravelly sand, often flank the esker systems. Oc 
casionally, fans of outwash sediments are found at the downstream 
ends of eskers. Extensive areas of kottled, and occasionally ter 
raced outwash, occupy large tracts in the southwestern portion of 
the map area. The frequency of kettles in the outwash deposits indi 
cates that large numbers of ice blocks were left stranded in the pro 
glacial zone. Minor glaciofluvial deposits occur in smaller valleys 
as terraces.

Glaciofluvial ice-contact and outwash sediment veneers on 
bedrock (Unit 2b) are associated with esker and outwash systems, 
generally along the saddles between topographic lows.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits (Unit 6), consist of rhythmically stratified, 
to rippled, to massive silt and fine to medium sand and occasional 
laminated clay. The sandy glaciolacustrine deposits were laid 
down in proglacial lake deltas by traction flows and density under 
currents. Wave erosion of glaciofluvial deposits and drift-veneered 
hills also produced broad sheets of nearshore sand. The occur 
rence of glaciofluvial deposits in topographic lows provided large 
quantities of easily erodible sand.

The glaciolacustrine deposits occupy broad topographic lews 
and the margins of the major north-south valleys. Glaciolacustrine 
deposits are well exposed along the shores of Mattagami Lake and 
locally range up to 15 m in thickness. Thin {probably ^ m) but ex 
tensive glaciolacustrine deposits occupy separate former shallow 
proglacial lake basins near Nabakwasi, Mattagami, Claw, Granite

and East Shining Tree lakes. Few definite shoreline features have 
been identified on the airphotos, suggesting that the glacial lakes 
were quite short-lived and the fetch lengths were not great. The up 
per extent of glaciolacustrine deposits and wave-washed bedrock 
knobs suggests lake levels of 366 to 381 m (1200 lu 1250 (eel). 
These proglacial lakes likely occurred as separate pondings be 
tween a drainage outlet to the south and the retreating ice margin to 
the north. These lakes were not part of a single, extensive proglacial 
lake which would represent an early phase of Lake Barlow-Ojibway 
(Vincent and Hardy 1979).

EOLIAN DEPOSITS

Eolian deposits (Unit 7) consist of well-sorted, finely stratified to 
thinly bedded coarse silt to fine sand. These deposits occur as 
dunes in large fields and as a widespread surficial veneer over bed 
rock-drift complex, till and glaciofluvial deposits. Parabolic and lon 
gitudinal sand dunes up to 20 m in height are common. Coales 
cence of limbs has produced complex dunes over 1 kin in length.

Dune fields are located on and downwind (southeast) from par 
ent deposits of glaciofluvial outwash and glaciolacustrine sands. 
The eolian reworking of waterlain deposits occurred during dry con 
ditions with limited vegetation present, after drainage of the progla 
cial lakes.

Veneers of glaciolacustrine and eolian sediment over bedrock 
knobs (Unit 2c} are found within and adjacent to the sites of former 
proglacial lakes and the dune fields.

ORGANIC DEPOSITS

Deposits of peat, muck and mud (Unit 8} up to a fewrnelresin thick 
ness are found in bogs and swamps occupying topographic de 
pressions with poor drainage. These include areas between sand 
dunes, in small valleys and along the meandering streams and riv 
ers. Thin organic deposits occur over 'extensive areas on glaciola 
custrine sand plains.

ALLUVIAL DEPOSITS

Alluvial deposits (Unit 9), consisting of sand, silt, gravel and some 
organic material, are found along those larger watercourses which 
cut through glaciofluvial deposits. Alluvium is present along the 
Donnegana River and the West Montreal River. Most deposits are of 
very restricted areal extent and thickness and cannot be mapped at 
the current scale.

MAN-EMPLACED DEPOSITS

Man-em p laced deposits (Unit 10) include: 1) mine-waste and tail 
ings, found near the former Ronda Mine and other small workings 
just east of the village of Shining Tree, and in Knight Township north 
of the former Tyranite Mine; and 2) lumbermil! waste found near Jess 
Lake.

ECONOMIC GEOLOGY

APPLIED GEOLOGY

A till sampling program was carried out to create a geochemical 
data base and determine how'overburden sampling could be effec 
tively used as a mineral exploration technique in the study area. A 
total of 170 samples of weathered surface till were collected and the 
silt and clay fraction ^ 0.063 mm; -250 mesh) analysed for a suite 
of elements. About 150 samples of slightly to unweathered till were 
collected for heavy mineral concentrate preparation (sg ^3.3), 
gold grain and heavy mineral counts and geochemical analysis.

The results of the field investigations and overburden geo 
chemical sampling program indicate that surface till geochemical 
and mineralogical analyses as well as boulder tracing, are effective 
exploration methods in those areas with till at or near the surface. 
Both the silt and clay fraction and the non-magnetic heavy mineral

concentrate fraction, prepared from the ^ mm till matrix, can be 
utilized for geochemical exploration. As the surface till is weathered 
to a depth of 1 to 3 m, the silt and clay fraction should be utilized for 
the more labile mineral species, such as base metal sulphides. The 
heavy mineral fraction can bo utilized for unweathered till or for 
those minerals which do not weather in the surface environment 
(e.g., native gold). Surface geochemical sampling would not be ef 
fective in those areas where non-local glaciofluvial, glaciolacus 
trine or eolian sediment forms the surficial material.

Aultman (1988) completed a study on the nature of gold dis 
persal in till in the Shining Tree area. Results from surface till sam 
ples collected up to several hundred metres down-ice of known 
gold occurrences indicate gold grains are present in the sand-sized 
heavy mineral fraction. Further work has also indicated anomalous 
gold geochemical values in the silt and clay fraction of these sam 
ples.

A case study of gold dispersion in till was conducted by Stewart 
and van Hees (1982) in the Matachewan area, northeast of the Shin 
ing Tree area. The results indicated that distinct dispersal trains from 
subcropping mineralized bedrock were present in the surface till in 
a number of size fractions.

The Geological Survey of Canada has recently published re 
sults from a regional lake sediment geochemical sampling program 
which included the Shining Tree area (Hornbrook and Priske 1988).

AGGREGATE RESOURCES

Aggregate resources are locally abundant and adequate for current 
needs in the vicinity of the main transportation corridors and settle 
ments. Supplies are mainly derived from the esker, kame and out 
wash deposits beside highways. In higher elevation areas, sup 
plies may be inadequate and till may be used as a substitute for fill 
or borrow.
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