Energy, Mines and
Resources Canada

B+

ergie, Mines et
Ressources Canada

EDITION 2

Canadi

112°00’ 45’
68°00

30’

—j-
_:—ji‘

111°00’

GEOLOGICAL SURVEY OF CANADA

MARGINAL NOTES

Dated evidence on raised marine features for the Hepburn Island map sheet were
initially reported by Craig (1960) and by Blake (1963). The latter included a regional qverview of
Quaternary events. The map sheet was also included in a regional overview of glacial features
around the Keewatin ice divide by Aylsworth and Shilts (1989). Detailed mapping of Quaternary
deposits, mainly co ollary to bedrock mapping, was completed along the east side of the map sheet
(76 M/1, 8,9,10,15,16) by Dan Kerr (Jackson et al, 1986) and H.C. Bruneau (1984; Easton €t al
1982). A compilation map at a scale of 1:250,000 of surficial deposits of the Hepburn Island map
sheet with marginal notes describing the late Quaternary history was completed by Kerr (.1992).
The present map is a result of the synthesis of the above information, field data collected during the
summer of 1992 in conjunction with a till sampling program at 6.5 km centres, and airphoto
interpretation. '

The area forms part of the northern edge of the Bear Slave Upland on the Canadian
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sediments are also available for regional geochemical exploration strategies. At a regional scale,
fcyver glaciofluvial samples than till samples may give a more complete evaluation of general
mlqcral potential because a glaciofluvial sample is composed of eroded and concentrated sediment
dc'enved from a broader area than is generally incorporated into till sample. However, the irregular
distribution of glaciofluvial sediments and the fact that they are result of reworking inhibits their
usefulness for detailed geochemical exploration. Their erratic distribution can even be a problem in

regional ap_pr:iisals. Locally, stream sediments deposited by small high energy streams on uplands
may be utilized for geochemical exploration. '
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and especially west of Grays Bay, flow appears t0 be deflected to the WNW (3000 Azimuth),
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perhaps being influenced by ice flow down the Cornation Gulf. WNW flow also is generally more Carp, Ontario, KOA 1LO

common in the east part of the map sheet: an area also covered by thicker till than to west. This
may mark the position of a lateral margin where till was being deposited by a wasting glacier
during a pause in deglaciation. Local variations in striae direction probably also reflect flow
diversions caused by topography. Striae indicating westward flows along the James River may be
due to perturbations in basal flow caused by glacier readjustment to temperature conditions (i.e.
v basal melting vs. frozen) at the base of the glacier. Some striae sequences near the coast suggest
early glacial flow was in a more western direction than the Jast glacial flow to affect the area.

_ Glacially scoured bedrock often has small water filled depressions on its surface.
Frost shattered and heaved blocks of bedrock are also common. Glacial erratics, commonly
perched, are scattered over the rock surface. o)
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SURFICIAL DEPOSITS

QUATERNARY
HOLOCENE

ORGANIC DEPOSITS: bog, swamp, shallow lake sediments;
undecomposed organics and peat; less than 1 m thick

Sandy silty till containing clasts up to boulder - size was deposited directly by the

' Late Wisconsinan glaciers. Till, is thickest in the south and east part of the map sheet where it
commonly forms a blanket (Tb), in places almost masking relief of the underlying bedrock C

surface. Till is notably bouldery in the southeast quadrant of the map sheet with boulders

commonly forming the margins of sorted polygons. Till thins to the north and east. Throughout

the central part of the area a discontinuous till veneer (Tv) covers much of the area; further to the

COLLUVIAL DEPOSITS: talus cones and aprons; unsorted blocky
cobbles and boulders; 1 10 20 m thick

west and north the till is only present as thin patches covering between 10 and 40 percent of the A ALLUVIAL DEPOSITS: stream deposited materials; sand to silt.;

areas mapped as bedrock (R). Distribution pattems of various pebble lithologies indicate that a | o surface: 3 to 10 m thick; At -

large component of the till has been transported less than 10 km from its bedrock source. ﬁt pebbles,. (j:)bbl:s Zn? t?ou T om B ' '
During deglaciation, large volumes of subglacial meltwater moved toward the p terraces; Ap - floodplains

retreating glacier margin. This meltwaters excavated channels, deposited eskers and kames, and
along broad glaciofluvial corridors (see St.-Onge 1984 for conceptual model of glaciofluvial
corridors) eroded bedrock (Rg) and eroded ard reworked till resulting in kames, eskers, scattered
~ patches of outwash, crevasse fillings, moraine tidges (often having 2 crudely accurate form
suggestive of ribbed or rogen moraine) being deposited in these glaciofluvial corridors (Rg, Tg,
Gx). Till within these corridors tends to be sandier than till outside the corridors. Glacial erratics
within the corridors are usually not perched. Glaciofluvially eroded bedrock (Rg) characteristic of
glaciofluvial corridors may be common in areas mapped as R, but it is difficult to delineate and

map meltwater eroded bedrock where there was no original till cover.

MARINE DEPOSITS: materials deposited in marine offlap
sequence, generally coarsening upward and fining outward from
sediment source

Mr Littoral sediments: includes beach ridges; medium 1o pebbly
coarse sand; 1 to 5 m thick
Meltwater channels, eskers (Gh) and proglacial outwash (Gp). indicate subglacial
meltwater flowing in a NW direction under hydrostatic pressure. However the interaction of
bedrock typography and the complex temperature regime at the base of glaciers may have resulted Mm
in local diversions of the meltwater. Eskers having westerly orientations (e.g. along the James
River) and northerly orientations (e.g. along the upper "Kennarctic River" valley) attest t0 this
probability. One major glaciofluvial complex originating in the "Kennarctic River" valley
terminated sequentially in two large glacial marine deltas with surface elevation of approximately Mp
210m just southeast of the mouth of the Anialik River. Small glacial marine deltas along the east
margin of the "Kennarctic River" valley have similar elevations. It is noteworthy that most bedrock ’
surfaces lying below this elevation (mapped as Rm) lack small ponds in glacially scoured bedrock

Nearshore sediments: silty sand and silt with rare beds of organic
detritus and clay; 2to 10 m thick ~

Quiet water sediments: silty clay with minor lenses silt and sand;
fossiliferous; 1 to 30 m thick

N basins on their surface. These depressions have been filled with marine sediment. Me Ero dihg marine sediments: includes alluvial aprons an d debris
/ , 27y : .- X iR . X - : : K ! AU : : v , L\ 3 All evidence points to sea level being near 210m elevation during deglaciation of flows; silty clay; some sand and pebble lag on surface; 1o 30 m
30" g1 ' AR N7 AN LA R b S.p A T RN o » WA R NG = 9 : : 8 - " 3 ' the map area. Regional and iocal radiocarbon dates on elevated marine shells would suggest that thick
[l ] = L A NG £ Vo lalk 7 & ; Y Q% " ‘ ; ‘ ol ’ ' " S G A ; deglaciation occurred approximately 10,000 years ago. In the area subsequently inundated by
30/ marine water, subaqueous glaciofluvial deposits (Gm) were deposited at the receding glacier front. ) i )
In some cases it is difficult to differentiate subaqueous deposits from subglacially deposited kame Lp GLACIOLACUSTRINE DEPOSITS: materials deposited in

i ; Si | it and sand; 1to 10 m thick
and esker deposits that werée subsequently wave washed and modified. De Geer moraines have glacnally dammed lake; silty ciay, St a3

. been noted in the arca near ‘he Wentzel River (cf. Kerr 1992); the possibility exists that some of

these ridges are ribbed or rogen moraines. LATE WISCONSINAN
Glacial lakes formed in the valley of the James River and its tributaries.

Subaqueous glaciofluvial ‘deposits were deposited in the valley, primarily at the terminal end of

meltwater channels and adjacent to eskers. The former limits of these short-lived lakes are at

surface elevation of about 338m when the lake drained westward to the Tree River, 325m when it

drained into the headwaters of the Anialik River, and 285m when it drained into the headwaters of

the "Kennarctic River". When the glacier ice forming the glacial lake had retreated to near the Gd

eastern edge of the sheet, water flowed for a short time into the glacial lake via a spillway from Gdl

another glacial lake dammed in the headwaters of the Hood River to the south. Glacialacustrine

deposits (Lp) consist mainly of fine silt and clay and reworked glaciofluvival sands.

GLACIOFLUVIAL DEPOSITS: materials deposited by streams in
subglacial, englacial, subaqueous, and subaerial proglacial
environments

METRIC/METRIQUE

Deltaic deposits: mainly sand, rarely siit and gravel; 10to 70 m
thick; Gd - glaciomarine; Gdi - glaciolacustrine

Gm Glaciomarine subaqueous deposits: sand; rarely gravel; 2 to 40 m

During and subsequent to deglaciation large accumulations of marine clay Mp) thick

were deposited in valleys and depressions near the coast. These clays have been found to be more
fossiliferous in their upper parts, suggesting that the large volumes of rock flour initially deposited
inhibited the survival of marine organisms. Isostatic uplift has resulted in some arcas of silty and
sandy marine sediment (Mm) being deposited near the mouths of rivers. Some of these sediments Gp
contain organic detritus indicating erosion of vegetation along streams. Multiple beach ridges (Mr)

formed during uplift on some of these sandy sediments and on tills covering rock ridges where

they were more exposed to long wave fetches along Cornation Gulf.

Proglacial deposits: sand and sandy gravel; 2 t0 30 m thick

Gh Kame and esker deposits: sand and gravel; rare cobbles and
boulders; 5 to 30 m thick

Narrow terraces (At) were cut in marine sediments along most major streams.

- Because these are cut in marine sediments, the alluvial sediments tend to be fine-grained. This is in

contrast to alluvial deposits along small streams on the uplands that are characterized by cobbles
and boulders. The surface of the alluvial deposits (A, At, Ap), even along the major streams, can Gx

have pebble, cobble and boulder lags on their surface. Alluvial deposits flanked by clayey marine

sediments are commonly covered by clayey colluvium from mass wastage. The terraces were

probably broader before they were impinged upon by colluvium.

GLACIOFLUVIAL AND MORAINAL DEPOSITS: complex of
glaciofluvial deposits and diamicton deposited englacially and
superglacially; sand, gravel, sandy till: 1 to 30 m thick

Shallow organic deposits have formed on poorly-drained fine-grained sediments,
generally inhibiting the mud boil process as the organics thicken. Colluvial fans and aprons are
continuing to form along the base of bedrock cliffs, especially those cut in diabase along the coast.

MORAINAL DEPOSITS: material deposited directly by glaciers;
poorly sorted diamictons with sandy silt matrix and clasts to
boulder size :

Mass wastage and fluvial erosion may have eroded and removed much of the

marine clay from major valleys. The process, which continues today, involves retrogressive thaw Tb
slumps forming and continuing to affect the terrain. It is difficult to determine whether these
slumps are initiated by the thawing of ground ice within the marine sediments or by thawing of
ice-rich zones at the base of the active layer. Further mass wastage ocCurs on the debris flows
through active layer detachments and solifluction because of poor drainage and ground ice build-up
in the debris flows. Most areas underlain by marine clay, especially adjacent t0 incised streams,
have surfaces affected by these processes. Some areas are so affected by the mass wastage and
Q : _ ‘ __ \ ‘ : ~ \ . ; . 0S \ gullying that bare areas of disturbed and desiccated unvegetated clay (Me) characterize the
15/ A1 ’ _ 2P s refl T LIRS ' s 'L 4 S SHP ‘ ' S LD B9 _ j Na . TN A& ‘ Y . > ' landscape. Areas unaffected by this mass wastage stand as small plateaux bordered by

‘ ' . ) ) N Vs 2 / o PR 0 5 [ ; / : ; & ~ ’ R retrogressive thaw slumps. Tg

Till blanket: generally greater than 2 m thick, but locally thinner
with patches of exposed bedrock :

Tv Till veneer: generally 0.5t0 2 m thick, but variable thickness with
many areas of exposed bedrock

Washed till: sandy till interspersed with patches of sand and
' gravel; some exposed bedrock; 0.5 to 5 m thick

-15 ~ Periglacial processes continue to be active today. They are primarily the frost
wedging and heaving of bedrock blocks; the formation of mud boils on surfaces underlain by till

and fine grained lacustrine and marine deposits; the formation of ice wedges as reflected by ice
wedge polygons on glacioftuvial deposits; the formation of aufeis on selective floodplains,
especially those receiving water from springs issuing from the base of large glaciofluvial deltas
such as southeast of the Anialik River; and mass wastage related to thaw as described in the PRECAMBRIAN AND QUATERNARY
previous paragraph. Rm Wave washed bedrock: 0to 1m thick lag sand, gravel, boulders on

RI surface; depressions filled with silt and clay, 0 to 10 m thick; Rm -

. ) ) ) . marine washed; Rl - Jacustrine washed
The active layer varies from slightly less than 0.5m in organic sediments and turf

covered clayey sediments to Over 1.0m in well-drained sands and gravels. Taliks may be present in
coarse-grained deposits and bedrock. Ground ice contents at the base of the active layer have been
observed to vary from approximately 40 percent by volume to nearly 100 percent by volume in
marine clays or, at least, in marine clays subjected to mass wastage. Surface water obviously is
trapped in desiccated and jointed clayey active layer detachments and freezes into the permafrost
‘during cool summers to form these high ice contents. It is difficult to quantitatively evaluate the R
ground ice contents of the marine clays at depth. Most thick sections along the Tree River,

"Kennarctic River" and Wentzel River appear devoid of ground ice; an air strip constructed on clay

in the lower Tree River valley shows no evidence of thaw subsistence. However, in a section along i
a ravine draining to the Tree River, 5m of clay at depth was noted to contain random stringers and
lenses of ice, 2 to Smm thick, that made up between 5 and 15 percent of the 5m. In a second
section, clay contained interlzyered ice lenses, generally less than 15mm thick. These ice lenses
composed 50 percent of the section. The clay in this second section underlies 2m of marine sand
and fine gravel. '

. Rg

Meltwater modified bedrock: broken cover of sand and sandy till,
0 to 10 m thick

Bedrock: isolated morainal and glaciofluvial deposits covering up
to 40 percent ofunit, 0to 5 m thick on surface

Geological bOUNTAIY.......ccrmeerecacararees: ererunseeses e R

Striation (difection of ice flow indicated; not iNQiCated).......cooneseemsnressnarnees >

Aggregate is available throughout the map sheet in the form of sand and gravel
found along glaciofluvial corridors and on marine beaches. Bedrock is also available for crushing.
: Sandy phases of morainal deposits could be atilized as fill. Construction of all-season roads would
N be hindered by the large number of lakes and, in places, the ruggedness of the bedrock surface.
Areas underlain by clay are subject t0 retrogressive thaw slumps, active layer detachments and
poor drainage. Special attention to permafrost would be required to construct and maintain
structures and facilities. ‘

SIOMWEY cvresreeerrmnresssssssnssssssssessassss s ss s eveeraraenanaes -
Esker (direction of flow indicated, not iNQICALEQ)......c.cvveccrmeermeremsmemeeracenees

Kame or isolated outwash QOPOSE..cvvevaecvnrssareassasnssssnssemssmsseaseassssss e ses X

Evidence of prehistoric camps were observed at one locality adjacent to the Wentzel

: . . ny ‘ ' d e eoooeooveveteseseasasan eSS S TS
River. This suggests they may be common adjacent to major water bodies and along the coast. Morainal ridg

Plateau in marine sediments (isolated by retrogressive thaw slumps)........ —

During the course of this study, till samples irom mud boils were taken at 6.5 km
centres for purposes of geochemical exploration. In glaciated areas underlain by continuous
permafrost where plant roots are isolated from underlying substratum by the permafrost, only till
7 (and soils developed on till) provides a near-ubiguitious unconsolidated surficial sediment for
sampling. In areas mapped as bedrock, patches of till are available for sampling, but locally may
be too scattered for detailed sampling. In areas lying below the former limits of marine or .
lacustrine submergence, till has been removed from hill and ridge crests and has been covered by
lacustrine or marine sediments in depressions. However it is still exposed on protected slopes and
\ benches. Again this limited availability may restrict its use in detailed sampling. Till in glaciofluvial
I corridors (Tg), where some washing arnd sorting has occurred, may have to be treated as a
subpopulation in analysis of analytical results due to the effects of meltwater.
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1 , 67000' The concentration of peb\bles in till near their bedrock sources suggests that
111°00’ dispersal of till components is limited. The limited dispersal pattern indicated by the pebbles
I 110°00’ suggests that till sampling at critical intervals could define mineral prospects. Glaciofluvial
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THE MAGNETIC COMPASS MAY BE ERRATIC IN THIS AREA.

Magnetic declination 1990 varies from 33°09’ easterly at centre

of west edge to 31°11" easterly at centre of east edge. Mean
annual change decreasing 29.2".

LA BOUSSOLE SERA PEUT-ETRE INSTABLE DANS CETTE REGION.-

En 1990, la déclinaison magnétique varie de 33°09" vers I'est au
centre du bord ouest 2 31°11" vers I'est au centre du bord est.
La variation annuelle moyenne décroit de 29,2".

lE:ONTpUR INTERVAL 50 METRES , EQUIDISTANCE DES COURBES 50 METRES
Elevations in Metres above Mean Sea Level ) Altitudes en métres

North American Datum‘192.7 Systeme de référence géodésique nord-américain, 19273
Transverse Mercator Pro;ectmn Projection transverse de Mercator



