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Glacial History J / . o Loy S G v A o - Eolian veneer: sand, < 2 m thick, deflation surfaces developed on
The general distribution and thickness of drift in the map-area (NTS 75-P) closely reflects the nature of the underlying bedrock (Wright, 94 ® v s = < 9 5 . G 94 Ev glaciofluvial sedlment§, a,Ct'V.e and Sta.blhzed; may eXhI.blt parabollc
1957). The eastern half of the area, underlain by relatively soft Dubawnt Group sedimentary rocks, is generally covered by thick drift with S % o = v <! dunes and blow-outs indicating a sediment transport direction to the
limited rock outcrop, whereas the western quarter, underlain by gneissic rocks, is extensively bare. In between is an area underlain by y N o Y D \ Y, - O south to southeast.
gneissic rocks with an extensive but mainly thin drift cover. An area of thick drift along the north-central boundary of the map-area is I i S 9 A v ' @
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underlain by granitic rocks, which evidently are more erodible than the gneisses. 5 7 B "y, S ' ' / s Af Alluvial fan sediments: sand and gravel, variable thickness, forming
Ice-flow Sequence 92 i 5 - 50 g : . 92 fans at the mouths of small streams and tributaries.
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The area exhibits conspicuous evidence of three main regional ice-flow events and additional localized events. An early southwest flow is ) v N BT 7 . . . . . .
seen in streamlined bedrock, most prominently in the south-central region, but also in the northwest region, and in streamlined till in the ¢ . y Q@ (? > - : 0 . : 7 8 3 . o ~ A AIItI.JVI?II flgoldpl.aln §e|o||ments. sland tahnd %rar\:r?l,lV?F{ﬁbl?éhllcznslss,r
northeastern region. This flow affected the entire map area, as well as areas to the east and northwest (Craig, 1964; Wright, 1967; Prest b d ) V p ac N.e oodp aln, ma!n y occurs along the channel of the Thelon Rive
et al., 1968), and west and south (Kerr et al., 2013, Kerr et al., 2014a, 2014b, Levson et al., 2013, Stea and Kerr, 2014). It was either an 90 % S & 90 and its larger tributaries.
event of considerable duration, or the latest of several such previous flows, because major expressions of the topographic fabric, for 3 g - 2 . ; < g - .
i i i i v K f @ ° - - . . . . .
example Eyeberry and Tyrrell Lakes, among many, have this orientation, as does the Thelon River. ‘ H / . S 4 . A 9 ] . O/ o ‘}/ GLv ) Al Alluvial terraced sediments: sand and gravel, variable thickness,
Not recognizing the pervasive regional nature of this southwest flow event and its relative antiquity, Craig (1964) incorporated it into his ” s g o % ¢ k@\ L § | OGNST 4 . inactive sediments occurring as benches elevated above modern floodplains.
deglaciation sequence. However, the early southwest flow affected a large part of the Keewatin Sector of the Laurentide Ice Sheet, d @ ), L 3 R 23 " Y N / [ o2 2
extending at least from Dubawnt Lake to west of southern Bathurst Inlet (Prest et al., 1968). Dyke et al. (1982) suggested that the 88 2 A 3 (f - : S\ 88
southwest flowset dates from the Last Glacial Maximum, which is from the peak of Oxygen Isotope Stage 2 (OIS 2), about 25,000 years Y & \ ¢ ] Y L Lacustrine veneer: sand and silt, < 2 m thick, associated with
ago. Kleman et al. (2002) suggested that it dates from OIS 4 (Early Wisconsinan, about 65,000 years ago) and that the terrain was g 7 g ® . ) -= / v present-day lakes and depressions.
deglaciated at the end of OIS 4. Determining its actual age should be a focus of future research. “'-' o . e d : o ‘. 2 s | ’& X
Lo A7 . , -5 J / g . /
The next flow was northwestward, emanating from the Keewatin Ice Divide (Lee, 1959; Aylsworth and Shilts, 1989). It too affected the ALY ‘ O ° ¢ } iy Z L AN 86 LAST GLACIATION (WISCONSIN)
entire map area, but its geomorphic expression is quite varied in intensity. Associated with this flow is the Thelon Esker, the central 86 ) gy ! v Q ) R 7y, i © - 7' . K 4 / . 3 . . . .
section of which trends across the middle of the map-area. South of the Thelon Esker, the footprint of the northwest flow is ubiquitous, % 27 0 9 S g ) . o \ s /0 @ l ] Glaciolacustrine beth sediments: mainly gravel, 1—2. m thick, formed
and the earlier southwest flow is strongly overprinted, though mainly by streamlined till, the bedrock there not being significantly ) 7o D ! . , * i . 0 ., Z o : ~ s GFf \ . 7. o | \ at upper levels of glacial lakes; mgst beaches representing lower
remolded. Farther north, the footprint of the northwest flow is seen along localized corridors or as a faint overprint on drift that is mainly (T2 K3 1 X <D I 4 & . p: / T t i : ° N levels of the lake are mapped as line symbols.
streamlined by the earlier flow. & 15N, A / B _ T )
84 : 9 a s . ) )\ \ & 7 T R 4 < mp o A B 84 Glaciolacustrine deltaic sediments: sand and gravel, generally > 5
A striking feature of the Thelon Esker, both within the map area and generally along its length (Craig, 1964; Aylsworth and Shilts, 1989), is -t "Maze e, J g a - : + C \ o9 N _ ~T " ; < N N Axecut m thick, forming delta terraces at the ends of eskers or along
that all of its major t.ribL!tar.ies join it from thg south. Furth.ermore., most of the smaller feskers that. are parallel to it, hgnce are gene.rally Lake ,6 R 2o v A, vV : G 5 / , 2 e S 2 o BN 0o 7] . Lak 2 ice-contact escarpments where sediments aggraded to the
contemporaneous WI!:h it, lie to the south of it. These panlcularltlgs, as well as the varla.ble footprint of t.h.e northwest ice flow described ; \ \ NP o : [ y ) X g fe 7 contemporaneous level of glacial lakes.
above, can be explained by a model of changing thermal zonation at the base of the ice sheet. Specifically, the southwest flow, self- , 'o.‘ . y : gl &7 / 3 ~ b
i i 1 i i i ', e ) 2 S 9 a 3 . . . . .
Zﬁ?r?gr): ;Vya::r:k:) ?)Ziihv::: cfgcz‘:v%jukr)iﬁgazrlgtf?g 23?;;&;:::? gflgenzst‘;zcégtr;g; ﬁgﬂgﬁ'Ot?’eﬁiepglpc?rﬁg %rﬁegizdefnatlﬁe(igﬁ’ 82 P > 3 3 e : y 2 y < 4 7 ; 82 Glaciolacustrine nearshore sediments: sand, variable thickness,
. 3 s - . 3 ‘ b \ N B f i i i
Subsequently, a flow-parallel boundary between warm-based (sliding) ice and cold-based (non-sliding) ice propagated slowly northward, i A i) ; & = £y 7N 3 g - h _ : b [ . ' ey GLn forming subaquatic fe.ms deposited at the mouths of streams entering
thus expanding the footprint of the northwest flow and channelling much of the basal meltwater along the thermal boundary. Any esker B : § Sy = VIS \ A =7 { o A% SIGE v ) o 0 ) 2 > a former level of glacial lakes.
forming along that boundary would have migrated with it or been reworked by ice flow. The near-final position of this boundary is that of I v J § i Sy L e 2500 X p / A 8 ) ) )
the Thelon Esker. It lacks north-side tributaries because little or no meltwater was available there. Only small warm-based patches P ” 3 Vi 0y L =Y, o >, N <. = A 5 Y J T Glaciolacustrine veneer: silt and minor clay to sand, mainly <2 m
developed north of the Thelon Esker during deglaciation, accounting for the preservation of widespread southwest drift lineaments there. 80 PCA b By =Y 7R AT ), o 80 GLv thick, forming a veneer over till and glaciofluvial sediments, commonly
o . N L / g L) P S0 LS S i AON ® O ' 7 i < overlain by thin fen peat.
The final significant ice-flow event affected only the north-central part of the map area and it is confined in time to the local deglaciation }:, s \’ %J o > S g 1 A H FEN : I, o
sequence. In that area, a generally southward flow, with southeast and southwest splays, affected an area nearly as far south as the . . " Q) 7 . SRS 7 : R Tv o] 4 I\ & > ¥ - v , . . ) . . . .
Thelon Esker. One large and several smaller eskers are associated with this flow, as well as are streamlined bedrock and streamlined 50" v 0 - 0N > p 4 . . — 50 fGIaCIolacustll’lne. b:janket. stand, ZIIF, and rl‘.r:lnorlcla%/t,. >2m thllck! ?qepc.)sl'ted
drift. The most proximal part of this young flow system within the map area is the splayed tip of what has been termed the hour-glass . o % N Y i N - o S : ) R | 4 . Q : rom suspension in deep water and in pro-littoral settings as glaciofluvia
shaped Dubawnt Ice Stream (Stokes and Clark, 2003), emanating from a source northeast of the map area (Craig, 1964). 78 4 v y Y - = “u v & 00 P2 7 ~ 78 deposits were being eroded during the regression of glacial lakes.
T o O, ' T ’ g Sz 7 \ o . . .
Deglaciation Pattern T oo e 4 a b Q 5 . ) } / ‘ fb ) e . > 5 Glaciofluvial outwash plain sediments: sand and gravel, variable
) ) ) ) o ) ) 'y “- ° 2 A 2 gaen - . & i { ) 5 W) / Cosmos R =7 GFp thickness, deposited proglacially forming braided surfaces not
Glacial Lake Thelon and its antecedents covered most if not all of the map-area during deglaciation (Craig, 1964). The former existence ° G . TN .o TV §) 7% . e o RN A N\ \ - Y i Lak “e\o 7 subsequently terraced.
of these lakes is only weakly evident in the rather minor accumulations of deep water sediments. However, relict beaches distributed ‘a ° A @ & Pt N G ° 4 i ake ® T
throughout the map-area attest to a complex history of changing water levels associated with either multiple outlets or with differential 76 S P il S o p S g APR 2 . v 76
isostatic recovery during the operation of individual outlets located outside the map area, or likely both. The phases of these glacial lakes . s iy b N . °°’ o ‘o b E . / S Y oy GFt Glaciofluvial terraced sediments: sand and gravel, variable thickness,
have been interpreted in only the most general fashion (Craig, 1964; Dyke, 2004). Because their outlets were mainly beyond the map 3 = s ‘ ! R % N Cul & N5 - > /) 77 €% proglacial outwash forming terraces graded to various levels of glacial lakes.
area (and named lake phases are normally tied to outlets), only limited definition can be added here. 1 ~ > w« Fos © ‘ ‘ - (3 . ¥ | § 5”3 ﬁ P =. \ _ ° N
: \ u ! 2 "y
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The pattern of ice recession is undefined across most of the southern and southwestern parts of the map area, where it can only be 2 2 > S 4 < Y 7. - 74 . . ) .
assumed that the ice front retreated generally up the youngest ice flowlines. Elsewhere, there is sufficient development of end moraines 4 ~ Darrell i ol - : ; & g f :A. 5 5 (?" S y N Al GFv G'aCIOfluVIal veneer: sand and gravel, < 2 m thick, locally common
and ice-marginal glaciofluvial deposits to allow a more detailed reconstruction of the pattern of ice recession and to tie ice fronts to levels arre 3 I 7 LY A 7 . > 5 9 NS N )\« 2 in some areas as a widespread veneer over bedrock.
. . ; L T Lake 4 . ‘ o Yol 2 ” - z v Z ¢ i U 7 ) ¢
of the glacial lakes. All of these features were either previously unmapped or were not explicitly interpreted. d 3 * ake 5 l 8 4 j C 7. GLY, },0 iR I
. o YA AL Lv, i TS » 4 @) ) TR A f . . . .
) . ) ) ) . ) ) 8 Y . 4 X | 5 — 1 3\ E 7 = Glaciofluvial blanket: sand and gravel, > 2 m thick, mainly
The oldest ice frontiln thg map area is defined by end moraines adjacent to eskers that are trlbutgry to the Thelon Esker in the northwest, 7y \ N ¢ "\‘_. i 2] y e C;' §: S r“ﬂj_l GFb deposited subglacially flanking eskers or forming segments of esker
north of Lac Du Bois. This ice front blocked regional drainage and hence was fronted by a glacial lake. East of there, an esker delta or 72 . — X, SRR = ) 5 Downtr ,?ﬁjgla]’jd = - 72 | “includ babl b d its smoothed b
outwash fan defines the minimum elevation of a glacial lake (about 390 m) at a slightly younger ice front. Most of the younger moraines, I i v 7 > Z\”” \ 9 / ST / =, Z o Y Of o 6§ N complexes; includes probable subaqueous deposits smoothed by
ice-contact escarpments in glaciofluvial deposits and glacial-flow landforms confirm that the ice front retreated southeastward and G = = AT . A . N0 Nl : 2 == \ o\ i e RS wave erosion during regression of glacial lakes.
northeastward up the youngest flowlines. None of these moraines are major features, either in size or in continuity, and hence none of 2 oo ;‘ . N T A - 2 A / N N . s ~ Glaciofluvial out hf di ts: d and | iabl
them represent long intervals of time or important glacier mass balance changes. The youngest definable ice front in the southeast part of S ) f‘, 2-} h ; 0 v v g . 7y . $ s tf‘\ iyt laciofluvial outwash fan sediments: sand and gravel, variable
the map area is associated with a glacial lake level of about 350 m where proglacial outwash forms fans at lake level. T s TV 7 N I~ 0 < 2 . J f = o - 77 U\ GFf thickness, forming proglacial out.wash fans graded to
70 e q T V=T i = ) D ot NI/ [ ‘ " ~ E AT A S - 70 contemporaneous levels of glacial lakes and sourced from eskers or
In the northern part of the map area, which was affected by the southward flow of the Dubawnt Ice Stream, the ice front retreated ¢ N b Y < \ 0” SR R Ea ‘ T (e S A ‘,_.Gf-p o 5 proglacial meltwater channels.
generally northward. Midway through this process, the largest ice-marginal terraced and hummocky sediment accumulation in the map V| ) A S/ ANE i o ) (/:-., i , AW ~ ] ) ] .
area, northwest of Steel Lake, was deposited subaquatically in a glacial lake. This extensive glaciofluvial complex is tens of metres thick aFs r 3 v T’ ) % “ 0. NN OV N g - Y ‘ [): ( /2 G!acmfluwal hummocky se.dlments: sand and gravel, variable
and thus represents a more significant event than is represented by other ice-marginal features in the map area. It has a distinct ice- - ‘ & ; ;‘ wel 2V (":"L_ ? M Q 9 o 4 S 3 thickness; deposited subglacially where they flank or form segments
contact escarpment along its northern side. The escarpment is fronted by proglacial terraces that are aggraded to a lake level of about 68 $o T et -\ & o A ! 2 o > 68 of esker complexes; deposited ice-marginally in glacial Lake Thelon where
400 m. At its eastern end, the glaciofluvial complex is fed by two large eskers, one from the north, the other one from the east. A second 5 . 42~ g A o J ) 9 : they form broad, extensively kettled deposits with associated
ice-contact escarpment extends southwestward from the junction of these eskers, indicating the contact of two ice lobes at this point. The q N 4 N] N D / 3 Gly . [P romen n ioinin I
glacial lake at this phase predates glacial Lake Thelon. It is here named glacial Lake Hanbury after the principal drainage that was 2 2 NE Y 5 ) 7 Y 2, o 3 ~ v 0 - ice-contact escarpments and adjoining terraces.
blocked, though its full extent is not yet known. Its outlet was probably northward into the Back River in the vicinity of Moraine Lake : - © " = ,\\) N 0 o 2 S Ag;." ="e Steel by
(Craig, 1964, Fig. 6). b < S 0 N y " o q 7 \ Yz i) Lake ‘ G 7 Glaciofluvial esker sediments: sand and gravel, variable thickr)ess,
. 66 / % N _ 3 66 mainly individual esker ridges; small eskers are represented by line symbols.
After ice withdrew eastward into the Thelon Valley, a spillway opened that allowed an early phase of glacial Lake Thelon to fall to the 320 .. ™ A e. d Ptz /AN 9 7 \ — =
m level. At that time, it drained into a tributary of the Thelon River north of the map area. A separate glacial lake in the southern map area » e pe S Y e 7 ) ] L ‘% T e L N T )
(glacial Lake Tyrell) occupied the modern Tyrrell Lake basin (at about the 335-340 m level) and drained northward into Lake Thelon. A ° 2 o R i a \\ O !.Sj/ ¥ J : w : \ c . _O_ Glaciofluvial sediments, undifferentiated: sand and gravel, variable
9 8 « . 2 ] / ; : 1 S GF thickness; lacking surface expression that is diagnostic of
After the ice front withdrew east of the map area, a large glaciofluvial delta terrace was constructed in glacial Lake Thelon at 200 m &, ) o g <J 1 . i 7 S -~ Lv 64 environment of deposition.
elevation, southeast of Steel Lake, from outwash transported westward along Clark River. The northward extension of that ice front must 64 5 o " w N o AN N . ® “lie \ \
have dammed the lower reaches of the Thelon River below a spillway at about 200 m elevation. " ) Cj T . S B : S o N AN o ) 3 ' no L Till veneer: diamicton, < 2 m thick, continuous to discontinuous
@ e 1.2 ~ N = g i 0 i i i
& o 2 M N R I ) < e ; Tv cover with 1-10% bedrock exposure, insufficiently thick to obscure
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62 - S ~ O, R o o \ \ owa 62 may include smaller areas of till blanket; commonly veneered by fen peat.
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