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MARGINAL NOTES

The Quaternary geology of the Porquis Junction area (NTS 
42A/10) was mapped during the 1984 field season. The authors 
received able assistance from E. Earnshaw, S. Hamilton and P 
Dowds. The map area is roughly bounded by the Cily of Timmins 
(Fredrick House Lake) lo the west, and by the communities of 
Iroquois Falls and Matheson to the north and east of this area. 
Data were obtained by examining natural and man-made expo 
sures along ground and water traverses, and through the use of 
soil sampling equipment and backhoe test-pitting. Helicopter- 
supported traverses aided in sampling otherwise inaccessible lo 
calities. Delineation of surficial units was accomplished by air 
photo interpretation at a scale of 1:15 840. Extensive subsurface 
lithostratigraphic control was provided through data compilation of 
exploratory overburden drilling within the map area-(Assessment 
Files. Timmins and Kirkland Lake).

BEDROCK GEOLOGY
Regional lithostratigraphic compilations have been undertaken by 
Pyke et A/ (1973), Pyke (1982) and MERQ-OGS (1963) of the 
bedrock geology of the Porquis Junction map area. Parts of the 
area have been mapped by Simony (1965) and Leahy (1965,
1971),

Early Precambrian (Archean) rocks of the western Abitibi Belt 
(Superior Province) underlie the Porquis Junction map area in 
predominant east-west trending belts, Basaltic komatiite s and less 
er tholeiitic metavolcanic rocks comprise much of the bedrock. 
Several belts of similarly striking felsic metavolcanics, 1 to 3 km 
wide, occur in Evelyn, McCart, Little, Rickard, Walker, Wilkie, and 
Currie Townships. A 7 lo 10 km swath of metasediments. named 
the Porcupine Group, bisects Ihe area, encompassing mosl of 
Matheson, German, Stock, Taylor and Carr Townships. The belt is 
structurally bounded by the Pipestone Fault along its northern 
margin, and the Des tor-Porcupine Fault along its southern edge. 
South of this belt is another zone of tholeiitic metabasalts which 
extends eastward from Night Hawk Lake. These mafic metavol 
canics are correlative with the Kinojevis Group further to the east. 
Elliptical mafic and ultramafic intrusions, generally 1 to 2 km in 
length, are scattered throughout the area, including a sizable body 
positioned over the Dundonald-Clergue Township line This body 
hosted the former Alexo nickel mine. A north-trending diabase 
dike swarm is found in the northeastern quadrant of the map area. 
Several large late Precambrian dikes of the Abitibi Swarm strike 
northeasterly through the area.

PLEISTOCENE STRATIGRAPHY AND HISTORY

Previous investigations relevant to the map area include those of 
Hughes (1959, 1965), Boissonneau (1966), Presl (1970), Hunt
(1978), Brereton and Elson (1979), Lee (1979), Vincent and Hardy
(1979), Baker et a/. (1980), Tucker and Sharpe (1980). and Rich 
ard (19B3).

Ice-flow indicators, such as striae, streamlined stoss and lee 
forms, and till macrofacies, indicate that the latest Wisconsinan 
ice which deposited the Matheson till (Hughes 1959). flowed 
towards I55c-I65cazimulh. This movement crosscuts older 
I75 0 i80 0 suggesting a shift in the regional ice flow occurred in this 
area.

Evidence of an earlier ice movement (age unknown) is ex 
posed at Twin Falls, Teefy Township, where 175c-180Dstriae cross 
cut well developed southwesterly-trending (240C) striae. This ice 
movement may possibly be related to pre-Matheson till units 
reported in Currie, Stock and Bond Townships (Assessmenl Files, 
Timmins and Kirkland Lake).

Final deglaciation of the Porquis Junction map area occurred 
approximately 10000 years B.P. (Baker era/. 1980). Eskers devel 
oped within the receding glacial margin and discharged sediment- 
laden meltwaters directly into proglacial Lake Ojibway. The ubiq 
uitous Barlow-Ojibway Formation (Hughes. 1965) was deposited in 
this water body which dominated the region until approximately 
8200 years B.P. (Skinner, 1973) At thai time, the Cochrane ice 
lobe re advanced out of the James Bay area, across late-stage 
Lake Ojibway to Its limit which skirts the northwest corner of the 
present map area. Lake Ojibway drained immediately thereafter, 
exposing the land surface to subaerial processes,

Surficial deposits of the Porquis Junction map area are gen 
erally considered lo be of Late Wisconsinan age. However, sub 
surface data show that older glacial and nonglacial formations, 
possibly prt*-Wisconsinan are present in ai least two subsurface 
localities. In southeast Currie Township, Brereton and Elson (1979) 
reported borehole intersections of several tills, clay and in situ 
organic deposits below the Matheson Formation (daled 37 000 
years B.P.; GSC-2148). In the Siock-Bond Township area (Moose 
Lake vicinity), up to 40 m of interbedded till, nonglacial sands and 
organic lacustrine clays reportedly underlie the Matheson till 
(Assessmenl Files, Timmins and Kirkland Lake). The Currie Town 
ship organics have been tentatively correlated with the Missinaibi 
Formation (Sangamon Interglacial) of Moose River Basin (Skinner 
1973; Brereton and Elson 1979), but the possibility that they may 
relate lo a mid-Wisconsinan interstadial phase cannot yet be 
discounted (Andrews et a/. 1983). In summary, although Late 
Wisconsinan events responsible for the area's surficial deposits 
are well understood, more subsurface work is necessary to deter 
mine the age relationships and ice directions of these subsurface 
units

SURFICIAL GEOLOGY
TILL

Matheson Formation till (Hughes 1959) (map unit 3), is exposed 
only to a limited extent in the Porquis Junction area due to the 
predominance of overlying glaciolacustrine sediments. This till 
protrudes above the clay plain on several drumlinoid shaped 
bedrock ridges situated west of Val Gagne in Taylor Township, in 
northeastern Stock Township, and in McCart Township, west of 
Wilson Lake. Matheson till also occurs in Evelyn Township, west 
of Frederick House Lake. In areas of bedrock outcrop, including 
the shoreline of Northeast Bay on Night Hawk Lake, till is locally 
present in stoss and lee accumulations. Subsurface thicknesses 
vary considerably up to a maximum of 30 m.

The majority of the lil! in this map area is believed to have 
been deposited by mettout processes. Fresh unoxidized till expo 
sures are typically an olive grey (5Y 5/2) colour, have a sandy sill 
matrix, appear massive to fissile, and are normally compact. Ap 
proximately 10-15"7D of till volume is comprised of subrounded to 
angular pebbles and cobbles. Visible weathering occurs to an 
average depth of 0.5-1,0 m, giving the till matrix a brownish, 
sandier appearance. Local Archean metavolcanic rocks comprise 
the bulk of the till clast content: however, exotic indicator litholog- 
ies in the Matheson Formation suggest that a considerable amount 
of debris has been transported from sources up to 800 km away. 
Exotic lithologies include Paleozoic carbonates from the Hudson 
Bay Lowlands, and Proterozoic lithologies such as red bed elastics, 
oolitic jaspers and greywackes (Omarolluk Formation) derived 
from the Belcher Islands and Richmond Gulf area of eastern 
Hudson Bay.

Clayey Cochrane lil! (map unit 9) deposited by (he Cochrane 
glacier readvance does not occur within the map area However, 
isolated pods of ice-rafted till-like, diamicton believed to be asso 
ciated with this event were noted in the northern part of Ihe map 
area.

ICE-CONTACT STRATIFIED DRIFT (I.C.S.D.)

Ice-contact stratified drift (I.C.S.D.) deposits (map unit 4) are con 
centrated within the crests of four esker systems. Esker crests 
typically consist of interbedded sandy pebble to cobble gravel 
sequences which represent traction bed load deposits of confined 
meltwater flow In this map area. esKer crests rise 5-20 m above 
the surrounding landscape The Twin Falls esker is poorly ex 
posed in western Rickard and Wilkie Townships, along the map 
area's eastern margin. Only 2 km of its crest is visible east of 
Twin Falls, the remainder of this esker has been reworked and is 
buried under glaciolacustrine sediments of Ihe Barlow-Ojibway 
Formation, in Taylor Township, the prominent Taylor esker rises 
out of the clay plain south of Monteith, striking southeasterly into 
Currie Township where it again becomes buried. The Kettle Lake 
esker, the largest in the area, can be traced through MacKlem and 
German Townships to the south end of Frederick House Lake 
where tt bifurcates. One branch continues north of the lake 
through central Dundonald and McCart Townships. The other 
branch, separately named the Porquis esker, strikes northeasterly 
and then northerly through eastern Dundonald and McCan Town 
ships In southwestern Carr Township, a small unnamed esker 
trends northwesterly, parallel to the Black River, Isolated expo 
sures of I.C.S.D,, likely belonging to the same system, protrude 
above glaciolacustrine deposits in central and northwestern Walk 
er Township.

GLACIOFLUVIAL DEPOSITS

Exiensive glaciofluvial deposits (map unit 5) in the form of mul 
tiple coalescing subaqueous outwash fans flank the esker sys 
tems. Fine grained, planar-bedded sands and pebble gravels char 
acterize these sediments which were discharged into proglacial 
Lake Ojibway during deglaciation. These outwash fan deposits 
surround the Kettle Lakes and Porquis eskers. Discrete accumula 
tions of pitted outwash, like those along the north end of the 
Taylor esker, reflect subaqueous meltwater sedimentalion within 
ice-marginal re-entrants developed during glacial retreat. Ice- 
contact slopes characteristically mark the proximal (north) end of 
mese re-entrani features, A good example of this feature occurs 
northwesl of Frederick House Lake in Evelyn Township. Here, a 
2.6 km long ice-contact face forms the northern periphery of a 
large re-entrant belonging to the Ice Chest esker system (Richard 
1983).

GLACIOLACUSTRINE DEEPWATER DEPOSITS

Laminated to varved silts and clays of the Barlow-Ojibway Forma 
tion (Hughes, 1965) constitute the ihickest and areally, most-ex 
tensive surficial unit (map unit 6) in the Porquis Junction map 
area. Deposited in proglacial Lake Ojibway these dee pw a ter sedi 
ments blanket most terrain below 300 m in elevation. Subsurface 
drill log data suggests that clay thicknesses average between 10 
to 20 m. although accumulations of up to 35 m are not uncommon. 
Extensive varved clay sections, many of which are described in 
detail by Antevs (1928), Hughes (1959) and Leahy (1965), are
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exposed along Ihe shorelines of Night Hawk Lake (Northeast Bay), 
Frederick House Lake (eastern and northwestern shores), and 
along the Abitibi River. Fining-upward sequences, consisting of 
alternating light grey proximal silt and dark grey distal clay 
laminae, are subdivided inlo the Frederick House and lower mem 
bers (Hughes 1959). Overlying these units is Ihe Connaughl mem 
ber consisting of tan-chocolate brown (10YR 5/4), massive to 
poorly laminated silty clay and gritty diamicton. This latter 
carbonate-rich member records proglacial sedimentation in shal 
low, restricted basins of late-stage Lake Ojibway during the Coch 
rane readvance. Sparce exposure did not allow these units to be 
shown separately on the map and they are grouped as the 
Barlow-Ojibway Formation.

GLACIOLACUSTRINE SHALLOW-WATER DEPOSITS

Fine- to medium-grained shallow-water sands (map unit 7) form 
extensive, but discontinuous veneers (0.5 to 2.0 m thick) over till 
and glaciofluvial deposits in the Porquis Junction map area. Win 
nowed by receding proglacial lake waters, these well sorted, 
massive sands form thick aprons peripheral to the esker systems 
in ihe area. The sands thin away from the eskers as regressive 
sequences of sand over varved silts and clays. Reworking of till 
deposits, particularly over bedrock-drift complexes, has resulted in 
thin, localized deposits of moderately sorled, gritty-pebbly sands.

GLACIOLACUSTRINE BEACH AND BAR DEPOSITS

Beach scarps wash limits, bars and spits (map unit 8) record the 
various levels of proglacial Lake Ojibway at approximately 280, 
28B 303 to 305. 317 and 323 m above sea level. Beach sedi 
ments, generally less than 2 m thick, typically consist of well 
sorted, cross-bedded pea gravels and coarse grained sands Bar 
and spit deposits consist of moderately sorted, pebbly sand and 
pebble gravels. Wash limits developed on till typically appear as

linear, stony lags. A particularly well developed set of recessive 
littoral features occurring at 303-305 m a.s l are considered co 
eval to the Cochrane readvance Notable examples occur along 
the eastern flank of the Porquis esker in Clergue Township.

OLDER ALLUVIUM

Fluvial sediments occurring on abandoned terraces and channels 
above contemporary floodplains are classified as older alluvium 
(map unit 10). These deposits vary in texture from silty fine to 
medium grained sands. In this map area, initial downcutting 
through the Barlow-Ojibway Formation was rapid, and limited the 
development of abandoned floodplains. Older alluvium occurs 
only along a short stretch of Ihe lower Shallow River in Wilkie 
Township.

EOLIAN DEPOSITS

Eolian deposits consist of fine- to medium-grained sands (map 
unit 11). reworked by wind action from glaciolacustrine shallow- 
water and glaciofluvial deposits. Eolian deposits occur in the form 
of parabolic dunes and discontinuous surface veneers Surface 
veneers tend to be thin, seldom exceeding 1 m in thickness. 
Parabolic dunes are generally less than 5 m in height, and occur 
in small clusters. They indicate a paleowind direction from the 
west-northwest. In the Porquis Junction map area, eolian deposits 
are only found on the leeward (easl) flank of the Porquis esker 
where it rises prominently above the surrounding terrain of Cler 
gue and Dundonald Townships.

MODERN ALLUVIUM

Modern alluvium (map unit 12), ranging in texture from clayey silts 
to pebbly gravels, encompasses all fluvial sediments deposited 
within contemporary floodplains. Lateral accretions of levee and

point oar deposits occur repeatedly along the many sluggish 
streams which meander over the fine grained Barlow-Ojibway 
Formation. Examples are scattered throughout the map area.

ORGANIC DEPOSITS

Peat and muck deposits (map unit 13) form a discontinuous 
blanket over poorly drained surfaces of the Porquis Junction map 
area. Peat bogs, generally 1 to 3 m thick and a few hectares in 
exlent. occur throughout the area in shallow depressions within 
the clay plain. Larger, are ally more extensive peat deposits are 
situated east of the Abitibi and Black Rivers, and in Calvert 
Township. Organic rich muck deposits occur with similar thicknes 
ses around swamps, marshes and innumerable small streams.

MAN-MADE DEPOSITS

Man-made deposits (map unit 14} typically consist of mine tailings, 
rock wastes, landfill and wood wastes, In the Porquis Junction 
map area, this unit is represented by a single occurrence of 
accumulated wood wastes situated next lo Hwy. 11, in southwest 
ern Carr Township.

ECONOMIC GEOLOGY

Significant aggregate resources are contained within the esker 
systems of the Porquis Junclion map area. The largest volumes of 
crushable gravel occur within esker crest deposits (map unil 4) of 
the Porquis. Kettle Lakes, and to a lesser exlent, the Twin Falls 
and Taylor eskers. Similar bul finer coarse material occurs at the 
proximal (northern) end of outwash fan deposits (map unil 5). 
These sediments generally contain more fine sand. Extraction 
operations are currently situated within the Porquis esker, and 
along the Kettle Lakes esker in the victnity of Highway 101.

Aggregate resources within the Porquis Junction map area are 
adequate to meet demand well inlo the future.

ENGINEERING GEOLOGY

Slope stability problems are encountered in areas underlain by 
silts and clays of the Barlow-Ojibway Formation. Rotational block 
slumping is the mosl common failure mode. Shoreline erosion by 
slumping is a severe problem endemic to the Frederick House and 
Night Hawk Lake areas Numerous cottage properties perched 
alop near vertical bluffs are presently at risk, or will be in the near 
future.

Large-scale spontaneous earthflows are another form of mass 
movemenl which can occur in the Barlow-Ojibway Formation sedi 
ments. Several earthflow scars occur along Ihe eastern bank of 
the Abitibi River, immediately south of the Twin Falls dam in Teefy 
Township. Al this locality, Barlow-Ojibway varved sediments ex 
ceed 30 m in thickness. The two largest scars (ages unknown) 
encompass areas of approximately 14 hectares each.
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LEGEND

14 Man-made deposits: mine tailings and rock 
waste, landfill and wood waste

13 Organic deposits: peat and muck

12 Modern alluvium: poorly sorted clayey silt to 
pebble gravel

11 Eolian deposits: fine to medium grained sand

10 Older alluvium silty fine-grained sand to pebble 
gravel (abandoned channels, terraces and 
floodplains)

PLEISTOCENE (LATE WISCONSINAN)

*9 Till (Cochrane Formation): clayey silt till

8 Glaciolacustrine beach and bar deposits 
(Barlow- Ojibway Formation): pebbley sand, 
gravel

7 Glaciolacustrine shallow-water deposits (Barlow- 
Ojibway Formation):

7a Fine to coarse-grained sand
7b Fine to coarse-grained sand, modified by wind 

action

6 Glaciolacustrine deepwater deposits (Barlow- 
Ojibway Formation): massive lo varved silt, clay

5 Glaciofluvial deposits: silty fine-grained sand to 
pebble gravel (subaqueous outwash)

i
4 Ice-contact stratified drift: gravelly sand,

pebble-boulder gravel, minor silt and sandy till 
(esker crests, k ames, moraines)

PLEISTOCENE (EARLY TO LATE WISCONSINAN)

3 Till (Matheson Formation): medium to very dense 
sandy silt, pebbly to cobbly

2 Bedrock-drift complex: undifferentiated bedrock 
with extensive but discontinuous drift cover

2a Till over bedrock
2b Ice-contact stratified drift or glaciofluvial 

deposits over bedrock.
2c Glaciolacustrine deepwater deposits over 

bedrock
2d Glaciolacustrine shallow-water deposits over 

bedrock

UNCONFORMITY

EARLY TO LATE PRECAMBRIAN

1 Bedrock: undifferentiated 
NOTES
Map units are generally greater than l metre in 
thickness.
'Unit 9 does not appear on this map. 
Compound designators (e.g 6/4) have been used 
where a stratigraphicaliy lower unit (4) is prevalent at 
a depth of 1 metre and greater but is thinly overlain 
by a stratigrapically higher unil (6) that locally 
thickens in excess of 1 metre 
All surficial units situated below 353 m elevation 
have been variably affected by glaciolacustrine 
processes and may include thin, discontinuous 
deposits of shallow-water sediments.
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