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~

Vegetation distribution (%) observed on till X
 Carbonate restricts vegetation grovwth, -

Therefore, 'distribution of carbonate from -
carbonate bedrock (1) east over. clastic ‘bedrock -
(2) is 1llustrated by low vegetation cover at
Transition Bay (A), Le Feuvre Inlet (B),

Young
Bay (c) and Muskox Valley (D) G



_ Depth to frost table (cm)q Dispersal of fine
- grained carbonate from carbonate bedrock (1)
‘east ‘over coarse grained clastic bedrock (2)
should restrict depth.to frost-table within

carbonate dlspersal plumes This occurred at
Transition Bay (A), Le- Feuvre Inlet (B) and ;
Muskox Valley (C) s



3.3 ICE SHEET SURFACE CONFIGURATION
Ice sheet surface topography ls controlled by snov
drift paftern, basal shear stress, basal topography and
most meortantly, ice streams (Hughes et al., 19177, p..y
19; Hughes, 1987). Ice streams, the most dynamlc part of
an ice sheet, are zones of rapldlv ;lowlng lce flanked by
wlde movlng more slowly (Robln et a1 19:", p 229, »vke
eand Morris; 1988 Hughes, 1987; Sugden and John, 1978)
Ice streams lower ice sheet surfac s vhere: they evacuate
4' ice faster than the surrounding areas (Hughes, iss
A'Ice.streams presently drain most of the ice from the
'h'Antarctlc ahd’Greenland ice sheets (Hughes, 1987).

_Ice streams develop by drawdown of lce to ‘the
perlphery of an ice sheet. Dravdovn occursowhere bedrock
decllnes to sea level and ice ls removed.freely An ice
-shelf pinned to a sill, for example, can inhibit lce
kstream development (Hughes et al :-1985). An ice stream

wlll not develop if the 1ce shelf grounding line {s not
V.

adjusted to a posltlon at or above the slll Once the 1cegs

» shelf "unplns" drawdown £an occur\\snmllarly, removal of

: sea lce can-destablllze the perlphery of an/\oe sheet

N lnltlatlng an lce stream | | ‘ | |
. Convergence of flow occurs at tht upstream end of

'lce streams. Convergence ls caused by perpendlcular flow

< from two dlfferent lce ‘divides to a low area caused by
.oR

[~

A




drawdovn or by flow between mountalns and lslands as
1
outlet gIAClers (Hughes,‘1977) ‘A record of flow.

converqence‘ls sometimes-preserved by streamlined
landforms apd/ or dispersal tralns.7Dyhe and Prest (1987)
postulated that two secondary ice dlvides extended from

the M'Cllntock Ice Divide to account foi convergent flow

at 1ce stream heads PR " ”[v -

| *; Ice streams have a;'qsﬁlnct‘surfaceexpresslon on
the lce sheet For example, a llne of maximum syrface
slope clrcumscrlbes Antarctl‘~§ce streams. Ice streams
traverslng ice shelves cause a boundary between the
‘convex surface of the floating ice stream from the -

<

‘ generaly flat lce shelfS(Hughes et al 1977 ‘p. 19).

Extendlng
: part of an lce s
.by'flow convergence by.increases in' b sal‘sliding.

Compresslve_flou produc a convex surfaSe vhen an ice -
"Stream contacts‘the ocean

caused by flow dlvergence

such compresslve flow can be
r lateral shear'between the
llce stream andwthe lce she f (Hughes et al., 1977 p.19).
Ice moufﬂed features form under ice sheets and | |
'lndlcate former flov llnes in them (Shllts, 1980). Ice
mouldednfeatures that dovetail to_dlstlnct narrow’ bands
probably:formed under ice streams lSugden;'1977) Ice
f flow lines drawvn parallel ang back to the farthest

upstream end of 1ce moulded landforms may deflne the

glength oE basal flow Ice flow llnes plotted for southernn7

. SN
o i ; \\

&
low produces a concave surface on the grounded

an. Such extendlng flow can be caused

84



Prince of Walee Islanq &eveal lce mouldee landfozme/~~\
converglng into three narrov bands at T:ansltlon Bay,

ALe Feuvre Inlet and Young Bay (Flgs. 43, 44). These
landforms probably lndicate basal flov under ice streams.
Because they do not cross- -cut but rather a;e allgned wlth
- each othez it is posslble that these lce streams flowed
"_simultaneously~(Fig 43). If these ice sq;eams did not
flow slmultaneously, up to six dlfferent flow events are
possible —
| Ice flow lines that are broadly" spaced and non-

- converglng occur ‘at .Inner Browne, Coningham and
Guillemard bays and north of the megaf}uted‘tlll. These
ice .moulded features are all ailgned_dlfferently fqu}

45).
3.4 DISCUSSION.
3.4.1,?IMING OF GLACIATION

Amlno acld ratios measuﬁed from marine ehells
-scollected from inter- t111 sands at sectlons 1 and 2 (Flg

46)-can.be divlded into twe groups. These tvo gzeups

" ‘represent dlfferent perliods desplte the fact that shell

fragments we:e collected from similar enclosing materials

;end etratigraphic positions. The same obsexvatlpns,vere

‘mede eleevhe;elln-the_central Arctlc; For exanple;.ehelle

collected from fluvial sands and gravels below till on
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FIG.

44

~

’ , 2 S
Pransition Bay dispersal-plume (E). Note

boundary between carbonate charged till (S) and

till not so highly charged (A). Drumlinoid forms
also delineate boundary. Note‘convezqenge of

carbonate and drumlinoid. forms (C & D) into main
plume (E).
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\ o ] ¥ o
. . ‘ ‘ N - -»
A northcép Prince of Wales Island (sectlon. 4; Fig. 19),

ylelded tvo*ratlosAélmlla: to Yhose on shells collected

ftom the f;ghet River sectlons.:rurthetmore, fragments of

Mya Ttuncafﬁ collected from fluvial sand and gravel
underlying ti}l at Back Bay, northern Prlncq‘of Vales
Island‘(sectlép 5; Fig. 19), also';ontalned shells that
plotted in botﬁ\pntlo groups (Dyke and Matthevs, 1987?.
»A;thouqh sands agd gravels at sections 1 and 2-contain
shells with two different ratios this does not
necessarily meah that there vere two different p§f10d3-0£
deposition. A tlYer could erode shell from an older
~deposit and subséquently pix with younger shell,

. To date, the amino acid racemizatian dates on shells
collected from the central Arctic may be placed in three
groups. Radlocarbqﬁ datlpg of group 1 shells indicate
that they are Holocdﬁef Uranium-series dating 6£ group 2
shells collected £rom”$ectlon I (Fig. 19) initially 2
indlcated.that they are Late Wisconsinan (39000 pr/lyke,
comm. ) vhereas grouﬁ 2 shells collected from

’ .

section 4 (Fla. 19) are Sangahonlan (80000 bP, Dyke,

pers.

pers. comm.). This discrepancy 1$‘causedAby shells in
s;ctlonll having expétiencéd considerablg uptake of
uranium sometlmé aftez‘orlq¥na1 deposition (suggestlng.
the till became unfrozen to allow movement of uranium)
vhile group 2 shells colleCted from section 4 had not
v(byke,rpers pﬁnn}, 1987). A high pressure radlocarbogﬁu,

date (céqquo HP) on group 2 shells from séction 115 :

90 ’
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/
cqntltn they.are.)GSOQO BP clearly aepa}atlnq thq; from
the Late Wlsconglqan..

; Group 3 shells are found in a section beside the
Pasley River oﬁ Boothia Peninsula (Qectlon 3, Fig. 19).
In this section 3 glacigenic assemblage (unit 2,
COnslétlng.of élll and vater-laid sediment) underlles
Sangambnian fluvial éra?els (unit threé). Shells
collected from the qlaclgénlc assemblage, based on its
stratiéraphic position, are probably pze-Sapgamonlan.
These amino acid ;atlos are similar to the second group
of amino acid ratio; on shells_coilected from section }
(Elgf.19). ) ’ 3 o

Fluvléi sands and gravelé in sections 1 and 2 vere
both probably deposited during the.Sangaanlan. . _
Ad&itional amino acid dates from ?ftat{c marine sheils
ig;lected from section 2 would likely reveal the presence
. ;f group 2 shells. . | '

Fluvial sands and gfavels in sections 1 and 3 (Figq.
19) underlle till assoclated with eastwvard ice élov and
overlie a'glacial_deposlf. In addition, the fluvial sand
and gravel beds at botﬁ sections are composed’éf local
materials and are of low elevation suggesting that
relative sea level hagtfailen to presenﬁ interglacial
levels or lover. Fall in relative sea level to present
interglaclal levels squésts that theAfluylal gravels

represent flqv‘during an interglacial, the Sangaionian.

It‘ls’therefore likely that sands and gravels at sections

.



1 and ) are Banqamonlan. ‘

Ealtvatd ozlented till overlying fluvial sands and
~gravels at pectlons 1 and 2 is considered to reptgacnt a
continuous ice cerr over Prince of Wale; Island during
the Wisconsinan. Un&erly}ng till at section 1 is
therefore pzo-s-nqnmonlén and if it is assbciated with
the high relief streamlined till then it would. be p;ﬁ—
Sangamonfan. Hovever, i; is unlike}y that'lce which
deposited the high relief streamlined till withdrev and
hfhen teadvanced to generate the ?astyard flow without~
alﬁezlng or destroylng the hléh rellef streamlined till.
Therefore it is concluded that the ti)l beneath the |
fluvial sanés and gzaVels represents an earlier
glaciation. The hidh tellef streamlined till rep:esents
an early ice cover during the Wisconsinan that
eventually led to ghe formatlion of the M'Clintock Ice
Divide aﬁd the subsequent eastvard flov. 3

- Consequently megafluted ti}l, high relief
streamlined til], lateral shear and ribbed moraine
probably represents gla;lation duriné the Early
¥ilsconsinan vhen lce advanced to the central Arctic. An
ice stream subse ;ently;?evelppéd forming high relieg
streamlined tl1l, lateral shear and ribbed moraline.
Change in location of dravdown or ice ;heet surface ~°
topography caused an eastvatd ice flovw tecorded by till

vith a strong eastwatd fabric and related eastward

orlﬁptﬁgﬁdrunllns and flutings. These reglional changes in
: ey . : ’ i



“ice flov directlon do notyredulye retreat ang :\d ‘
establishment of ice sheets to account for all surficlal
. . % "

features on-lenge of Wales island.
\

* . »

3.4.2 MATERIALS DISTRIBUTION

t ‘ :
Narrov bands of carbonate rich till are located at

Transltlonyaay; Le Feuvre Inlet; Young .Bay; and a valley

south of Muskox Hill (referred to as Muskox Valley; Flg.
¢

43). A sharp lateral boundary exists between these

carbonate bands and-local strface materials. These

»

3 ' -
cazgonate bands-or plumes, have at their upstream ends,

——y

an apparent convergence of material reflecting the. totnér

2

e

convergence of ice flow (Fig. 44).
Lov relief streamlined till is confined vithin three

of the four carbénate dispersal plungs (Transitlon Bay,

Le, Feuvre Inlet; Young Bay). Lov relief streamiilned till -

also converges, at the upstream end, to the centre of
each carbonate dlgbersal lume suggesting a funnelling of
ice flov (Fig. 44). R}

Icerstreaﬁ characteristics vere discussed earlier
(Chapter 3. 3). Ice streamllned landforms and debrisy
pluﬁés’aggrconcentrated under ice streams' (Boulton et
al., 1985, shilts et al., 1979; Dyke and Morris, 1988;

: “Tippetf 1985). Furthermore, ice streams in the Antarctic

4

and Greenland display abrupt boundaries separating the

v o~

fast moving ice stream from the slovei moving ice sheet.



e strongly convergent flow als: occurs iR’ the upper reaches"ﬂc”’
”: £ theee~ice streams Boothia type dispersals at ‘
‘<~::;nsition Bay, Le Feuvre Inlet and Young Bay have
: straight, clearly defined lateral boundaries -and display S {
a strong convergence of streamlined forms and carbonatek' |

g

: concentr tion in their up- ice source areas. Therefore, it
§ded that these carbonate plumes vere probably

is concl
dispersed by ice streams at Transition Bay, Le Féauvre

Inhwt and Young Bay (Fig 13) Carbonate was also

"dispersed by an ice stream through Muskox Valley but this
vas not as vigorous as those areas to the south and there
are no. associated streamlined forms Therefore, ice

'

stream flov was likely less vigorous or of shorter

duration (Fig 43), Finally, four othervlow relief

(%

streamlined tills have no associated carbonate dispersal =y
‘plumes, no- evidence of convergent flow and lack a clear

lateral,boundary {Fig. 45). These drumlin fields were

-

. . },

probably formed by regional flow during deglaciation
Carbonate dispersal begins to the vest of theg”‘

lk/ carbonate carbonate sandstone boundary (Fig 37; Table |

| ﬁ Th*s dispersal of carbonate within the presumed zone"

-.of carbonate bedrock may indicate that the geologic ", - d L
boundary is mapped incorrectly and is located vhere the |
carbonate dispersal starts. This is possible beCause the

| bedrock vest of Transition Bay and Le Feuvre Inlet is

’ obscured by drift. Alternatively the transport of clasticg_\

material west during a previous glaciation could alsof



S TABLE 4: Maximum COncentration Of Carbonata west Or

East Qf Geologlc Boundary T Lo -

'@

Dispersal Plume

</

‘Trénsitiph BaY

~Le Feuvre Inlet )

Yd;hg Bay :

'vMﬁskox'Valley

N

West,/ East ‘Distance (km)
S 34
f;;“} 11



f"?our understanding of - lce stream dynamics

account for the dlspersal of carbonate west of the )
gopresUmed carbonate car?onate sandstone boundary. CIastlc
"materlal transport to the west could have occurred durlng
v:the advance which deposlted the high rellef streamllned

: till

T

- 3.4 ;7_3"'1c_p_ srnm;pmn;;c:s 5

The distrlbution maps of the surficial materials

B lllustrate several trends that allov for\the calculatlon

\\
Y »-J—

if°f eroslon and t!ansportlon by each ice" stream'*Cblour

.vdlstrlbutlon maps are excluded because eolo
‘Qllnes are not based on numbers. The follovi
~\attempts to use?th?—surf1cla1 materials to

wd

ig?} The 1argest carbonate’dispersal plume measured £rom b

~L

_all distributlon maps occurs at Transition Bay followed
_by Le Feuvre Inlet (Table 5). Hovever, carbonate

“dispersal based solely“on the map of carbonate granulvﬁgf

Zdlstrlbutlon 1ndlcates~that Muskox‘Valley dlsplaces,feh;
Le Feuvre Inlet as the second largest pLume The thlrd
and fourth largest plumes measured on the basls of
clastic granules, carbonate and vegetation are not
'conslstent ‘ | _ | | s
Measuremenxs of the carbonate dlspersak‘plumes (from“

the tvo granule dlstrlbutlon maps) lndlcate that they are

»1arger at Muskox Valley than at Young Bay However,

%



. TABLE.S5: Méaéured éarbonate Dispersalvplume Area

Distributioni 'Transltibn ' Le"?euvre

Map - Bay Inlet
: (km ) - {km )
. - i ) ' !
Carbonate : ,
-.Granules . 490 264
Clastic® =
‘Granules’ " 4865 : 350
Carbonate AL 820 378
‘~xTexthe,'. . . : :
Sand i 303 - 206
: ‘ |
. - Texture, { ‘ B
- 8ilt and Clay - _ 240
Vegetation | 243 124

Depth Tb Frogt -
‘Table ” 394 . 302

]

(km )

<

-

Young

Bay

162

12

240

152
70

qukox
Valley
(km ).

450

203
45

39

41

- 97



‘ A i o . .
measurements besed on the carbonate and vegetation maps

shov that carbonate dlspersal is largerﬁat Young Bay than

at Muskox Valley. Carbonate rock transport lndlcates that
-
there wat less comminution in the plume*!t Muskox Jalley,

‘implying slower £flovw rates, than occurred at Young Bay

vwhere faster flow rates would have brought particles into *

‘contact more orten.

fhe relatlve rates'of sedlment transport and
deposltlon wlthln each plume can be estimated from the
| distribution maps (Figs. 34- 42) Values used t3$
calculate relatlve rates of transport (such as, ﬁi\—
carbonate, % carbonate granules,-% sandstone ﬁnd gnglss,
‘% sand % sllx and clay, % vegetatlon -and depth to frost
‘table (cm)) vere derlved from drawing a line through the
mlddle of each dlspersal plume fron its start to the east
, coast (Fig. 46). Fouruslnple regression'analyses (llnear
&g a+bx;.exponentla1 Y; {atbx};.reclprocal 1/%= afbx;

~ multiplicable Y= ax l\were.run'using these values. The

test having the most significant R value, determined by .

Spearman's Rank Correlation Test (Ebdon, 1985), and the
most accurate:plotted'llne'was chosen to represent the. |
‘rate of carbonatejdlspersal or clastlic lncorporatlon.'The
_ same'tests were run using values dertued from lines drawn
between and'parallel to the dispersal trains. These lines
@re'oriented tovard Strzeleckl Harbour,'?lexure Bay,
_Muskoxiﬂlll and south of Cape Henry Kellett (Flg. 46).

Several regression analyses‘on values from the

98
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carbonate dlspersal plumes and areas betwveen them vere «
rejected because of lnslgnlflcant R values or’Y\
intercept (Tables. §; 7). Except for one, teSts acCeoted
from values of . the carbonate. dlspersal plumes are linear,
'Values derived from the Young Bay d spersal plume on the ‘
carbonate granules dlstrlbutlon ma tested exponentlal. A
low number of sample polnts may account for an
‘exponential test.

P
‘ ) 7 .
‘. Between Carbonate'dlspersal plumes simple regression

analyels varlied. The g:anulesuand depth to frost table
dlstrlbutlon'mgps\tested linear while earbonate and |
vegetation distribution maps tested'ekponentlal‘(Tables
8; 9). Exponentlal (rapid) rate of debris dispersal
indicates loulsliolng<Veloéltles,relatlvely high |
.frlotlonalzreslstances; high basalAdebrlsc::7€nt;atlonsv
or eome_comblnatlon of theee. Linear or mor gradual'_ f
change of debris dieoersal inoicates higb sliding
'velocltles and traneport of materlial higher in the ice
“allowing farthetfttanebort'of material (Clark, 1987).

3.4.4 DISCUSSION

Regresslon analysls on values derived from till in
Hdlspersal tralns of Eutope and elsewhere in North America
test exponentlal (Clark, 1987). The magnitude of
"dlspersalvdepends 6n distance of transpozt with local

dispersal having the most rapid 1ithological changes.
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DISPERSAL PLUHES.

Distribution Map/
Values

-Cazbonate

granules

* Regression Test
.%* # Control Points
#* R Value

* Y Intercept

~Clastic

granules

* Regression Test
* # Control Points
* R Value

* Y Intercept

-Texture,
Sagd
* Regression Test
* # Control Points
* R Value
* 'Y ‘Intercept

-Texture,’
Silt and CYay
* Regression Test
* § Control Points
* R Value
LA 4 Intercept

-Carbonate
* Regression Test

* § Control Pointa =

* R Value
* Y Intercept .

-Vegetation
‘% Regression Test
.* # Control Polints
* R Value
® y Intercept

~Depth To Frost

Table

* Regression Test
* § Control Polnts
* R Value

* Y Intercept

Transition

Bay

N Llnea;”

‘79,60
106.5

Linear"

79.6%
-6.5

Linear"

57.8%
26

bLinear~

57.8%
N

Linear

78.4%.

97.8

Linear-

34.3%
4.9

Linear-

4
91.5%
-3.2

. * Best possible test rejected..

A}

Le Feuy:g
Inlet

Linear-

14
77.5%
104.6

Linear*

13°
76 .5%
-4.4

Recip."

5

|

Lineai‘

5
81. 4%
66.5

Multi. "

4
77.9%
4.4

Linear”’

5
92.7%

gio.l
Linear

T4.9%
20.6

gqﬁﬁineat

82.9% (" -

_ TABLE 6: SIMPLE REGRESSION ANALYSIS FOR CARBONATE

Young
Bay

Expon.,

-8
92.7%
5.1

8

i

Muskox

Valley

¢

Linear-

8
87.6%
152.4

Multl.X

8

81. 5\“ 89.2%

0.2

s -

leneaz;

4
96.8%
94.9

Expon.”

5

80.1%

2.6

-4.5

. ]
‘Linear-

98.9%,

42.2

‘Linear”

2
87%
"62.2

Linear
8

95%
66.8

Linear
6
92.8%
12.8

\,

N

100

A
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TABLE 7: St

L

CARBONATE DISPERSAL PLUMES.

Distribution Map/
Variables

-Carbonate
granules
* Regression Test
h ’ * § Control Points
. * R Value
* Y Intercept

~-Clastic
granules
* Regression Test
* # Control Polnts..
* R Value :
* Y Intercept

~Texture,

Sand

* Regression Test
* § Control Points
* R Value

* Y Intercept

~Texture,
Silt and clay
* Regression Test
* § Control Points
* R ‘Value
* Y Intercept:

-Carbonate

* Regressjion Test
% R value

* Y Intercept

~Vegetation

* Regression Test -
* # Control Points
* R Value

* Y Intercept

-Depth To Frost
Table -
* Regression Test
* § Control Points
) * R Value
. .* Y Intexcept

* Best test rejected

* § Control Points

strzeleckl
Harbour

»~

Linear

97.1%
98.3

Linear -

97.1%

1.7

Recip."
11.4%

-

Linear
6.7%
57,2
Expon.

85.5%

LI 2 A |

Linear
7

85.1%

25.6

Flexure Muskox
Bay Hill
Linear Linear-

8 8 '
95.9% 91.7%
80.9 119.6
Linear  Linear~

8 8
95.9% 90.7%
19.1 -30.2

‘Recip.”

- o2

- 81.2%

- Linear”

- 2

- 79.6%

- 46
Expon. -

7 -
86.8%. -

5 -
%
éxpon.:‘ -
1 -
85.4% -
2.6 -
Recip.” -

6 -

70.9% -

101 .

LE REGRESSION ANALYSIS FOR AIIAS‘DITVIIN

Cape Henry
Kellett

Linear
8

90.7%

97.9

Linear - -

91s
10.5

-

Linear
‘ .
85.9
- 47.4

Recip."
92%

Expon.

94.5% -

4.3
_Expon.

80.1% E
2.7 4
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| TABLE 8: RATE OF CARBONATE DISPERBAL~CLASTIC INCORPORATION

FOR CARBONATE DISPERSAL PLUMES.

‘
4 .

: Dlstxlbutﬁpn Map Transition Le Feuvre | Young  Muskox

Bay Inlet Bay Valley

. -Carbonate

granuies '

‘* Regtession Tclt oo - Expon.

A Rate, carbonate .
granule dropoff . co- - 41%

-Clastic [:, &
. qranules - .
* Regression Test - o= Linear

* Rate, clastic .
granude pickup - - IN/km

-fexture, ‘ £
Sand : T
* Regression Test - -
* Rate, pickup . - =

-Texture,
811t and Clay
* Regtession Test - -
* Rate, dropoff - ' -

-Carbonate ]

* Regression Test Linear - - Linear

* Rate, dropoff 1.13%/' km - - 1.62N/km
-Vegetation

* Regression Test - - - Linear

* Rate, increase - - - 3.6%/km

-Depth To Frost
Table
* Regression Test - Linear l - -
* Rate, depth increase - 1.07cm/km

“ Measured ovdz\?ﬁe filgyst 10km.
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TABLE 91 WATE OF CARBONATE DISPERSAL-CLASTIC INCORPORATION 9|/
AFOR AREAS BETWEEN CARBONATE DISPERSAL PLUMES. '

Distribution Map Strzeleck!
Harbour
2
-Carbonate
Granules
* Regzession Test Linear
* Rate, carbonate
granule dropoff 4.46%/kn
-Clastic
Granules
* Regression Test Linear

* Rate, clastlic
granule pickup 4.46%/kn
-Texture,
Sand
* Regression Test -
* Rate, pickup -
-Texture,
Silt and clay
* Regression Test -
* Rate, dropoff -

-Carbonate
* Regression Test ~ Expon.
* Rate, dropoff 2287

-Vegetation R 7
* Regressjion Test ’ -
* Rate, increase - e

-Depth To Frost - S
Table 0 "yp“ o

* Regression Test Linear

'* Rate, increase in depth 1.07cm/ km

Measured over first 10km.
Measured over last 10km.

N

aa

¥

Muskox
Hill

Llﬁ;l!

3.7%/kn

Expon.
68\°
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Primary controls on scéles'os~trénapott are topography \

and basal ice velocity (Clark, 1987). Ice flow
accelerates £ro; a; lce'dlvlaé to equlllbtlum line, vhere
1t then decelerates as it entérs the ablation ione.
Till collected from-qutern Prlnce‘of‘Wales Island
is neaxr the zone of acceleration from fpe M'Clintock Ice
Divide which may account Eo:‘ljnear rates of dabrls
d&abersal. Values from till down-iEQ on Somelset Island;
and Boothia Peninsula may»prbve that the whole debris
dispersal is exponential. Regréssion analysis on %
granule values‘derIVed from till within other dispersal
plumes in Northlhm.rica indicate dispgrsa{ 6£ debris 1s
lnitlally very rapld from the SOurce aréaiand then
decreases over distaﬁce at an exponential rate.
Pre-e#lStlng topography may enhénce thé éevelbpment
of ice stxeéms (Denton and Hughes, 1981; Hughes et alf,
1§8$). Carbonate dispeggal plumes are found on eastern\
Prince of Wales Island where a west-east aligned trough
exlsts through the éartow'Surfacg (Figs. 47, 48). Ice
flov could be rapid through these troughs keeping
particles in translit. Where no-;rough occurs, lce is
foréed'over’the_gest side of the Barrowv Surface

-~

decreasing basal ice velocity and increasing frlction

Vﬁbetveen bed and particle, causing EH‘ release of

particles in transit (Fig. 49)<) Appendix 1 provides:the
X R ¥ ‘ . .
_other cross-sections drawvn for the other plumes and

intervening areas shown in Fig. 46. These show simllar

ceor i
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re}ationships to those in Figs. 47— 49
o .
It is concluded from these analyses that Carbonate -

ﬂ is not carried as far over- to@ographic barriers than in'

‘ 'troughs. Granule distribution maps have - linear dispersal |

g

;of carbonate granules and incorporation of clastic
.‘granules over topoqraphic barriers whereas carbonate and E
:'vegetation gistribution maps show exponential,carbonate'

Y;iidispersal over the topographic barriers. Thiskpattern of

hvdispérsal and incorporation may indicate that granules"

-._are transported farther and higher ‘in the ice vhereas

carbonate rich matrix is transported basally. Rate of

‘carbonate dispersal through the Wé%consinan (120000— _ o

: rv10000 BP) and Late Wisconsinan (25000-ﬂ10000 BP) can be

’_'is considered constant Although rate of carbbnate

. topography and its affect on material transport when time

"’calculated (Tables 10,- ll) if rate of ‘carbonate dispersal
. ' D y
. dispersal s less rapid when time is included in the rate,
' of dispersal the same conclusions can be drawn regarding
. M‘?

pis not included.

. 3.4.5 Ice Sheet Surface COnfiﬁuratioan

- ' QV‘ : l.' ,.‘ .'/:b w . .v ’ " L »l._v
Reconstruction‘of the surface configuration/éfrth:

- 'M'Clintock Ice Divige is possible Eor part of the

'AWisconsinan. This reconstruction is made possible by the

ﬂ'west east streamlined landforms which record regional and

ice stream.flov during parts~ofvthe Wisconsinan. Reqional
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Table 10: RATES OF CARﬁbngﬁpgbxSPERSAL-CLASTIC INCORPORATION
" THROUGH 'THE WIS8C INAN: ( 120000-10000 BP, ) AND
LATE _WISCONSINAN ( 25000-10000 BP ) FOR CARBONATE
DISPERSAL PLUMES. iy : ‘
‘ Y A ‘ L
Distribution Map ‘Transitjon Le Feuvre - .Young Huskox
o ‘ Bay ., I¥let . Bay Valley
-Carbonate. '
granules . . .
* Wiscon. {%/km) - 3.2 10 -
% L. Wiscbn. (V/km) - A 2.7 10 ~ -
-Clastft ) '
granules. . .. . : : : .

% Wiscon. - 4%/km) - G 2.7 10
* L. Wiscon:” (v/km) - s 2 10

~Texture, o

Sand , : " ’ o
* ‘Wiscon. (N/km) e - e -
* L. Wiscon. (V/km) " - g - ' - ] .

;Texture, o ’

Silt and clay : o
* Wiscon. . (M/km) - - - * -
¥ L. ¥Wiscon. (%/km) - - - -

-Carbonate o S o L -
* Wiscon. (V/km) 1 10 - _@ - 1.5 10 : .
* L. Wiscon. (vV/km) 7.5 10 - : - 1.1 10

~Vegetation ‘ ) : : ‘ ' ' -

* Wiscon. L (8N/km) - ) - - 3.3 10 '

M L. wiscon. (%/km) - - . - 2.4 10

~Depth To Frost
‘Table : ' BN )

* Wiscon. A%/km) - 9.7 10 - - -
* L. Wiscon. (V/km) - 7.1 10 - - -

-

Measured over ﬁlzs€'10 km.
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. TABLE 11: RATES OF CARBONATE DISPERSAL CLASTIC INCORPORATION
THROUGH THE WISCONSINAN ( 120000-10000 BP ) AND.
‘LATE WISCONSINAN ( 25000-10000 BP ) FOR 'AREAS
BETWEEN CARBONATE DISPERSAL P{LUMES.

'Dlaﬁtlbutlon Map Strzeleck! Flexure Muskoxg bape Henzi
: : Harbour Bay H1ill " Kellett
-Carbonate
granules ‘ g ’ C v
. % ¥Wiscon. (Vkm) 4 10 4.5 10 ' 4.5 10
. " L. Wiscon. (V/ks) 3 10 3.3 10 3.3 10
-Clastic , o
granules o -
* n. - (Vkm) /.4‘.5 10 3.4 10
* L. Wiscon. (%/km) k] 10 - 2.5 10
-Texture, e
sand . .
* Wiscon. (S/knm) - - -
* L. Wiscon. (Mv/km) - . -
FTextuze, » *
Silt and Clay
* Wiscon “(V/km) - - .-
* L. Wiscon. (%v/km) - e .-
-Carbonate ‘ DU
* Hlscon. (N/km) 2 10 -~ 2.6 10 ~ - 6.2 10 -
* L“ Hlscon. (8N/km) 1.5 10~ 1.9 10 =~ - 4.510 ~
.-Veqetatlon '
* Wiscon. (N/km) - . 3.6 10 -~~~ - 7 S -
*.L. Wiscon. (V/km) - 2,110 - -
-Depth To'F;oét ' o
Table . ‘ ' -
* Wiscon. (Vkm) o 9.7 10 - - ¥

"L.bﬂlscon.»(\/kn) 7.1 10 - - ’ -

- Measured over the flrst 10 km.
“~ Measured over the. last 10 kmi-.

B
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flow is also define® on Somerset Island and Boothia
Peninsulalacross Peel,Sound to the east (Fig. 50).
Carbonate transported east from Prinee of'Wales Island

was -read onto metasedimentary rock of Somerset Island

thia Peninsula as a dispersal train 150km wide

(Dyke, 1984) Streamlined forms south of Créswell Bay, e

o

Somerset Island, are aligned vest-east and indicate no
‘convergeneew These reéional“flow'lines and those‘from
southern Prince of Wales Island probably represent
regional ice flow during full glacial conditions because
regional flow lines denyZVen large rellef eléﬁents (eg.

Peel Sound; Fig. 50).
Whether all the'ice strEams‘on Brince of Wales and

~

. Somerset lislands (Figs. 43, 50) are coeval is unknown.

However, if all ice streanms vere. not coeval the catehment

areas of each'individual icexstream would llkely cross-
cut one anOther. Streamlined forms assoclated with. each
eatchment area would illustrate the cross-cutting of the .
catchment areas. Streamlined landforms associated with:

, eaéh'catchment area do not cross-cut each other'on
southern Prince of Wales Islaﬂéﬁ Therefore the Muskox
Valley, Young Bay, Le Feuvre Inlét and Transition Bay lce
" streams probably occurred simultaneously. Tertlary and
secondary lce divides, extending from the M'Clintock Ice
Divide uould‘he required to allov simultaneous flou of
‘these four ice streams. It Is unknown when lice stream |
flow to the east eommenced. Hovever, the position of thei
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M'Clintock Ice Divide (Dyke’and Prest, 1987) would haVef
Wy,

allowed. coeval flow of all four ice streams until 12006

BP (Flg 51). v L : _ ‘ [

Streamlined landforms converge through Bellot\stralt

lndlcatlng the coalescence of lce streams Elowlng through.

Le Feauvre Inlet and Transition Bay At present there is
no evldence that ice streams vere deflected north and
south by Peel Sound and thls:is considered unllkely

because ice from the initial advance probably filled Peel

Sound prior to ice stream flow. Also, water depth in Peel

Sound may have‘been much shallower during the advance
(see ghapter ). Ice streams flowlng'throhgh Young Bay
and Muskox Valley could not have coalesced with lce
streams flowinq through Le Feuvre Inlet or Transltlon -
" Bay. (Young Bay and- Muskox Valley ice streams elther

'termlnated_in Peel Sound or abutted against western

Somerset Island.

3.5 SUMMARY

.{'

Age of erratic marine shells dollected from the sub-

surface within two sectlons on the Risher Rlver vere

calculated by amino acid racemization and-uranlum4serles

datlng. Thesevages and the stratigraphy. of the two Flsher‘

" River sectlions were compared to others on northern Prince
of Wales Island and at Pasley River on Boothla Peninsula

and all vere ascribed to the Sangamonlan.;cOmparisonAof
_ A ,
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the Fisher River sections to others ledfto‘the conclusion
that the subtill £iuv1a1 graQels at secélona 1 and 2
record southward drélnage during the'Sqngamonlan. Lover
till at section 1 is ﬁhereforerpre-Sangamonlan. The lowver
tirlat sedﬁion 1 is probably not aséoélated»with the -
high relief streamlined till as discussed belo |

Low relief stieémllned'tlll is assoclatéd Glthﬁypper
t1ll at sections lland 2; and is therefore post-
Sangamonian because low rellef streamlined till cap; the
Sangamonlian fluvial gravels An ice divide would be ¢
necessary to account for eastvard flow responslble for
the upper till and associated streamllped forms, It is
Aunllkely that the establishment of the M'Clintock Ice
Divide occurred by renewed flow.of ice to the central
‘Arctic after debosltion of all the older landforms vhich
" 'have not been subsequently altered. Ice divide formation
in thé M'Cllntoék Channel is alsb unlikely due to lés low ,V
topography. Therefore the surficial landforms of Prince
.df Wales Island are best gxpiained by ﬂtsassoclatlng the
lower ti11l at section 1 from the high relief streamlined

~ t1ll and assoclated landforms. Rather, it is concluded

that Early Wisconsinan ice flow from the south deposit%@

the hlgh relief streamlined till followed by the re-
orientation of flow to the east depositlng the low zelieﬁ
streamllned till during the Late w13consinan This
persistance of the Wisconsinan ice.covet on Prince of

‘Wales Island best explains the distribution and presence

<



of all surficial features assoclated vith glaciation.
Eastvard lce flow durinq the Wisconsinan wvas
re§10n31 as indicated by the broad dispersal of
carbonate over eastern Ptince of Wales Island and widely
distribdted, high‘elévatlon, vest-east oriented, stream-
lined landforms. Carbonate wag then traﬁsported east in
four vell defined dispersal plumes (Flg. 43). Properties
of till samples collected from the study area and
obéervations made at each till sampiing site were mapped.
Lines were drawn through the carbonate. dispersal plumes
from their’uﬁ—lce position to the east coast using
several distribution maps (Fig. 46). Lines were also
drawn pafallel to but between dispersal plumeﬁ.
Regression analyses on speciflc tlllAvalues derived from
these llnes indicateythaf rates of carbonate dlispersal

vas greatest between dispersal plumes recording the least

amount of comminution. Topographic cross-sections were

*?gﬁéonstructed from lines drawn'parallel and through each

i

éétbonate dispersal plume and perpendiculaf to each
catbonate dispersal plume where it crossed the Barrow
Surface into Peel Sound. These cross-sections indicated
that low Eatbonate dispersal rateé or clastic
incorporation occurred where a‘trough exists in

the Barrow Surface.

| Slmble regression analysis on the carbonate and

R,
vegetatlpn'dlstrlbution maps generally tested linear from

.‘vlthlh the dlspersal plumes and exponential between

2
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dispersal plumes. Linear dispersal of carbonate means

high s1iding velocitles and extended transit of particles
facilitated by low topography. Exponentlal dlipersal‘of
carbonate means low sliding velocitles probably caused by
a topogtapﬁic barrier.

Measurements made on the area of each dlspersal
plume,lndlcated that the qreatest,t;anspott ét c;tbonate
vas Eoward Transition Bay followed by Le Feuvre Inlet.
Ice streams at Le Feuvre Inlet and Trapsitige Bay
probably coalesced to form a larger ice stream flowing
.across Peel Sound to Bellot Stralt. Ice streams at Young
Bay and Muskox Valley, which were smaller than those at
Le Feuvre Inlet and Transition Bay, probably terminated
in Peel Sound or flowed against the, west coast of

'Somerset Island.



CHAPTER 4

CHRONOLOGY AND PN?TERN OF DEGLACIATIO&lAND EMERGENCE
-~

This chapfar presents the battern and timing of ice
.qgtzeat from souéhernykyince of Wales Island./%his ice
retreat is based updn t;g’disttrbutlon of end and lateral
moraines, kames, laterak‘dﬁ4 ﬁtoglaciél meltvater
channels and eskets.-Timlnq and character of ice ;ttreat
is based on radiocarbon datf%é'and méasurement of marine
limit e}eQ;tipﬁ. Six emergence curves have also been °
constructed. .

£y

4.1 Southern Prince of Wales Island Ice Retreat
Ve

v

4.1.1 Distribution Oi'lce Marginal Features

The pattern of ice retreat is best defined in the
east part of the study area. End moralnes fare located
east of €rooked Lake and west of the‘?arr v surface (Figqg.

52).,The afégst concentration of e moralnes 1s south

;of Young Bay. Lateral moraines are Tgcated on the north

and south flanks of the abandoned Tertiary river channel

vwest of Young Bay and north and south of Le Feuvre Inlet
-~ . "

(Fig4 52)

ames and_gssoclated deposits are also distributed

)
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FIG. 52: General distribution of selected glacial

deposits. Note: due to the scale of this map
not all selected glacial deposits are included
or are in their exact geographic location.
Please refer to Fig. 13 for detail.
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aroqu the eastern parameter of the study area. Kames are
concentrated lﬁ a notth-soutﬁ belt east of Fisher Lake on
~ the eastern flank of a mlnoz#catbonatg plateau. Kames are
also concentxatéd vest of Fisher Lake (Flg. 52).
Proglactal and lateral meltwvater channglgfagg the
most abundant ice marginal features. There are lwo
parallel, distinct belts of proglaclal and lateral melt-
vater channels. The first belt 1is IGEated on the west
slope of the eastern.pl teau (Barrow Surface) and
consists of large canyons and smaller channels. These
vere cut by me1twac£:/;;V{§: retreated downslope fo the
vest. The second belt, consisting of channels similar in
size to the smaller channels on the Barrow Surface, are.
located north of Crooked Lake and east of Fisher Lake
(Flg.~52). P:oélacial oufvash is associated with both
be;ts. An esker system, aligned southwest-northeast, is
located east of Inner Browne Bay (Flg. 52). A second
esker system, aligned wvest-east, 1s located west of
Transl?lon Bay (Flg. 52). Eskers @re most abundant In the

southvest where three south-north aligned eskers and two

smaller west-east aligned eskers are located (Flg. 52).
\



- 4.1.2 DISTRIBUTION AND AGE OF MARINE LIMIT

Inslde the last ice limlt, marine limit is formed
at the instanthof deglaciation marking the highest level
reachéd by the postglacial sea. Because tﬁd vhole study
area vas overrun with lce during the last ql‘clntlon
marine limlts date from the time of deqlaclatlon'and
provide important chronological control when dateable
material is contained in thése raised shorellnes.
Furthermore, relative réte of'lce retreat is recorded by
the slope of marine limit at a.local scale. For'exdmp&e,
marine limit increases in elevation,loyazds a former ice
centre when ice retreat is rapid vﬁereas it decreases
tovards a former ice centre when ice retreat is slow
(Andrews, 1968).

Marine limit is recorded on southern Prince of vales
Island by three features; 1) uppermost beach tldgeé vhich
may coincide with the h;ghest occurrence of marinex\
fosslils and/ or lowest éccurrénCe of meltvater channels;
2) wave-vashed tfll benches associated with the highest
occurrence of marine foss;f;; and 3) a glaclomarine
delta. Marine limit vas measured on: the east coast of
Inner Browne Bay; three locations on the east coast of
.-southern Prince of Wales Island; three locations on

Pandora Island; and one location east of Fisher Lake

(Fig. 53). Land vest of these sites l1ies below marine

linmlt.
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¢
Marine llmlt ls marked on the east coast of Inner

b Browne Bay by the hlghest beach (103m asi) contacted by a° \

iy N

”meltwatfr.channel on 1ts landward slde Marlne llmlt la
,.:,“iu e

recorded south of Cape Henry Kellett by the hlghest beach

. at 130m aal'(Flg..53) vhere meltWater channels also
termlnate A radlocarbon date on marlne shells collected
) from thls hlghest beach dated >33000 BP (S 2712). Marine u
limit ls S’i,mllarly recorded west of Flexure Bay, on the N ‘
west slope of the eastern plateau, at 127m asl. A radlo-
carbon date on shell fragments and valves collected from
this hlghest beach lndlcates marine llmlt ls alsq >33000
BP (S 2713). A thlrd mar ine’ llmlt probably exlsts west of
Strzeleckl Harbour vhere Blrd (1961) measured a terrace
at 113m asl. Marlne shells collected from this terrace
-,were radiocarbon dated at. 9200+/ 160 BP (L- 571B). A
'wave washed tlll bench (115.5m asl) marks marlne limit
north of Transltlon Bay Whole valves'of Mya truncata
5were collected and radlocarbon dated at 8940+/ 130 BP
(GSCf 3996) ~Marine limit ls"ecorded at three different
ilocatlons hy»hlghest beaches oanandora Island. On the”
‘northwest coast a.melteater channeljcontacts the‘hlgheat
beach ati9§m asl;'Whole valves?of Mya truncata collected
from this beach vere radiocarbon dated at 9140+7- 130 BP
,(S- 2828)' Flnally, a glaclomarlne delta was deposlted ‘
jeast of Flsher Lake at 114m asl Marlne shells coll%%ted
_ Erom bottomset sllts vere radlocarbon dated at 919Q+/-'

170 BP (GSC- 4049). Collectively, the elevation of marine



.agalnst the surveyed elevation of base camp Altimeter

o124

Y

limit on southeast Prince of :Wales Island nelther‘rfSes

or ?alls'towards a former lce-load centre. Similar dates

uVofumarlneollmltsusugoests tnabﬂffgﬂ:etreated from the

.area rapidly. -

Vs - ‘

4.1.3 EMERGENCE | R

SEVenteen vhalebone and twenty-one drlftwood samples

- were submltted: for radiocarbon dating (Table lzfl sﬁmple

elevatlons were determined with a-Wallace and Tiernan_
altlmeter whiih‘vhen corrected for temperature and
pressure chanoes has an accuracy of +/- 2m at 100 to 200m
asl and’ +/-1m asl for lower elevations (Bednarski, 1984)
Marlnedllmlt elevations were’checked against sea level
vhere possible. When samples wvere collected closer toa

(s —

base camdﬁthan sea level these elevatlons were checked

readlngs vere taken before and after sample excavation

_8ix emergence'curves were constructed from 45 radlocarbon

dates obtalned from sample;'collected at and below marine f
llmlt These emergence curves were constructed within as
small an area as pogsible lnlb;der to. limit the effects
of*dlfferentlal emergence. Each emergence curve ls .
dlscussed ln turnufrom SOutn to north (Fig. 54)."

r



TABLE 12:
. Locatton
On Flg.

54

WO EWN =

R;dloca;bon Dates

Date
(8p)

3170+4/-075
7620+/-145
1900+/-325
6630+/-100
1620+/-220
4505+/-085
6275+/-1175
6660+/-160
0660+/-095
4400+/-070

~7650+/-120

8520+/-190

. B8675¢/-135

4870+/-095

.6100+/-080

6910+/-080
6940+/-155

'8645+/-205

8940+7-130

~9225+/-215

8630+/-195
9190+/-170
9200+/-160
4370+/-085
0360+/-065
>33, 000

8660+/-395
5795+/-090
0845+/-060
0315+/-060
8265+/-120

"8565+/-125

9140+/-130
8905+/-tﬁ
2270+/-230
8655+/-130
0275+/-105
>33, o000

0605+/-065

-4890+/-090
3765+/-080
7100+/-110

5965+/-095
9040+/-130
67400/ 150

Lab.
" No.

8§-2860
§-271%
§-2N117
§-2830
8-2718
§-2861
§-2598%
§-2594
§-2596
GSC-3989
§-2602
1 8-2604
§-2603
5§-2600

GSC-3985

GSC-1967
$-2601
5-2599

GSC-13996
§-2597

§-2598 .

GSC-4049
L-5718+
$-2863
5-2862

. 8-2713
§-2720
$-2829
5-2834
8-2833
$-2832
$-283%
5-2828
8-2716
'§-2715
8-2864
18-2714
s-2712-
5-2859
8-2839
5-2837

s-283¢"

""§-2831
§-28136

Gsc- 235'

+0l1son and Brocker (- 1961 )

'Ctalq_(

1962 )

From Southern Prince of Vales Island

chatloﬁ

71°52'N99-52'w
71°57'N98-56'W
71°29'N99~24 "W
71°51'N99°38'y
71°22'N98-54'W
71~40'N98~24'W
H1-50'N98-05'¥
71750'N98~05' W
©71"50°'N98-10'W
71~41'N98~08"'¥W
71°35'N37~20'W

Tk"3S'N9720'W

71°35'N97°20'W

71740'N97°15'y

T1°39'N97"21'W
71°39'N97 22'w
71741°'N97°15'w
72°00'N96"~30'W
72°05'N96"33'W
72710'N37°50'W
72°10'N97-50'W

~T2713'N97°31'W .

72°13'N96°38'W
72°19'N96"51'W
72-33'N96°26'W
T2°29'N96°51'w
72°36'N97°00'W
72‘06@&#6 53'w
72°51'N36-K4'w
7253 ' NogR %9 ' w
72°51'N96-62'w
72°53'N96°47'w
72°53'N96°53'W
72°49'N97"18°W
72°52'N97°17'w
72°53'N97°30'w
72°52'N97°23'w
72°55'N97°34'w
72°55'N98°22'y
72°50'N968-27T'W
72°49'N98"29'W
72°46'N9B~34'W
"72°46'N9B~35'W

72740'N98°17'W
72737'N98727 'V

'cdllcctid

Elevation
(asl, m)

Ly
46

26

18
103

79.5.
18.5
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" Related Matertial .
Relative ?
Elevation L

To Sea
Level (=)

9 . - brittvood
46 Driftvood
4 Driftvood
26 Driftvood
6 Driftwood
18 Whalebone
103 . Whalebone
81 Vhalebone
LI Whalebone
16 Driftvood ..
98 . Whalebone
04 .Whalebone

8.5, . Nhalebone
17 Whalebone
kD ‘Driftvood
39 Driftvood
48 Whalebo
87 Whaleb
115.5% Shell

99" " Whalsbone

“Whalebone
Shell
Shell
Dzlttvood
Driftvood
Shell
Driftvood
Driftvood

7 Driftvood
2 Driftvood
~ -Driftvood
66 Whalebone
100 Whalebone

-10 Whalebone
68 Whalebone
4 Driftwvood
130 Shell ‘
6 Driftvood
19 Driftvood
12 Driftvood
3o Driftvood
25 Driftwvood
79.5% Whalebone
- “Shell
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FIG. 54: Locatlbn'and distribution of organic samples'

collected from marine limit and below.

Corresponding number is in. Table 11, Boxes

indicate samples used in construction of
emergence curves. '
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4.1.3.1 Thackeray Point . ‘

 Rad1ocarbon dates fromAfive'dzlftvood sa@b1és”ida°'
one whalebOne sample were used to constxuct-an'emergence
curve for Thackeray Point (sites 1- 6, Table 12 and Flg.
54). This emergence curve represents postglacial "
'emergence slnce 7600 BP (Fig.‘55) but does not date
marinehlimit for Thackeray Polnt'es the area is below

: L3
marine limit. ‘ , : ~

J

4.1.342 Coningham Bay

o ll'

. < : _ _ v :

Radiocarbon dates from three driftwood samples and

four vhalebone sémpies;werevcsed to construct an.
emergence curve for the area west of Conlngham Bay (sites
10, 12, 14- 17 Table 12 and Fig 54). An eighth radlo-
carbon date from- whalebone (slte ll, Table 12 Fig. 54)
1s conslidered spurious because the date |is anomalously
' young for the elevation “from which it wvas collected The.
emergence curve. represents postglacial emergence since

8500 BP (Fig; 56) but does not date marine llmlt for

,Cpningham Bay as the area is belov,matlne limit.
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4.1.3.3 Flexure Bay {.

Radiocarbon dates from three driftwood Qamples and
one shell sample wvere used fo construct an émergence
curve for a bréad are.v est of Flexure Bay (sites 23—‘27,
TableAlz, Fig. 54). 8hell ragments (gite 26, Table 12,
Eig. 54) collgcted from e marine limit beach surface
dates >33000 BP. These marine shells may be erratics re-
wvorked from.tlll by wave action. A more likely age for
the marine limit can, hovever, be estimated (9300 BP) by .
extrapolatlhg the emergehce curve to thé measured'marlne‘

limit of 127.5m asl (Fig. 5 ).
4.1.3;4 Pandora Island

'Radiocarbon dates from four driftwood sampifs, one

- whalebone sample, and one marine shéil samplevwere uged
to construct an émergence curve for Pandof;“lsland (sites
| 28- 33, Table 12, Fig. 54). One data polnt (site 3;,
Tagie 12, Fig. 54) is consideréd spurigus because it 1s
too old for the elevation from whlch it wvas céllected and
%does not’come~elose.tew£1tt&ng the "normal" emergence
curve established by the other data points. The driftwood
1¢q probably was redepoélted downslope from én unknown -

elevation (Flg. 58). This is a common problem ln Arctic

Canada (Stewart and England, 1983).
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4.1?6?2 Cape Henry Kellett ‘
¢

Radiocarbon dates on one driftwood sample and/three
vhalebone samples were used to construct an emerggnce
curve south of Cape Henry Kellett (sites 34- 38, Table
12, Fig. 54). Shell fragments (site 38, Table 12 and Fig.
54) collected from thﬁﬁ marine limit beach dated >33000
BP. Howvever, this 1s regarded ;s too old for this shore-
line. Shell fragments were also collected from the -
suiface of mazlne llmit and these are probabiy erratlics
derived from the adjacent or ﬁnderlylng tll;..An
estimated age for marinekllmlt is 9200_BP‘based on the
extrapolation of the emergence curve to the marine limlt

(8

at 130m asl (Fig. 59).

4.1.3.6 Inner Browne Bay
™

Radiocarbon datgg\ftom five driftvood éamples, one
wvhalebone sample, and ope shell sample vere used to
construct an emergence curve for an area easé of Inner
Browne Bay (sites 39- 45; Table 12, Fig. 54 and Figq.
‘ 60). fhis emergencé curve was extrapolated to the marine
11@1t of 103m asl suggesting its eséablishment at 9200
BP: Collettively, the emergence curves have a similar
form to others constructed in the central Arctic (Dyke

1983, 1984; Green 1984; Hodgson et al., 1984 and Washburn

and Stulver 1985). Few-marine limits Qere dated because
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. line is an extrapolation of the curve to the
measured but undated marine limit (130m asl).




‘a'w ) 138

148 -
-
i (MARINE LIMIT 103m as1);
‘ . ®
G f
z 8-203¢
o
- i
N
w -
-t
w
8-20838
i - wt+ 0SC-23% R
— 8-28509 -
[ 8-2837

RADIOCARBON YEARS (x 1000) ‘
.

A

'FIG. 60: Inner Browvne Bay emergence curve. Upper dashed
line is an extrapolation of the curve to the
measured but undated marln llmlt (103m asl).



-
a.

N

" of scerCity of dateable’material.
C . P q“‘ B . N .

‘4
R S R

" 4.1.4 ANOMALOUSLY OLD WHALEBONE DATE

Whalebone was found partly embedded in the highest
beach east of Thackeray Point (Fig. 55, site 46) An .
accelerator radiocarbon assay on the collagen fraction
of the bone yielded an age of 12830+/ 90 BP (TO 316)

This age implies that ice withdrew to a point south of

Prince of Wales Island about 13006 BP All other dates

associated with marine limit and deglaciation of southern
| Prince of Wales Island indfcate final deglaciation about -

9000 BP and the age of Winter Harbour till requires

'ﬁ;ﬁmplete ice cover on Prince of Wales island between’

11300 and 11000 BP Hence either the age determination of

TO 316 is seriously in error or that bone, correctly '

“ a«

dated constitutes the only known evidence of an interval
of complete deglaciation oﬁ‘Prince of Wales Island prior
. to. deposition of Winter Harbour Till on islands lying
dovn ice of Prince OEIWales Island At present the date ‘“.‘7:A
is clearly a regional anomaly and the conservative *; :

\

interpretation is to- regard it as being erroneous The o
problem, however, Ps that there is no known way of d ‘

'contaminating collagen ih such a vay as to make it too

] N TRV .
- old (Blake, 1975a) ST RN 3 , ;?
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~ 4.2 DISCUSSION

T
4.2.1 ICE MARGINAL FEATURES

Ta
‘D . Ea N

Ice‘retreat‘on'southern Prince of Wales lslandjls
determined prlncipaily from the distribution of Ace
marglnal Eeatures (Flgs. 13 , 52, 61). Ice margins were ..
dravn by linklng moralnes and‘kames.located wlthln
vslmllar'areas)at*simllar'eleVatlons; Ice narglns vere

'falso re- constructed by llnklng meltwater channels. Thls

"was done by extrapolatlng thelr upslope gradlents untll
ﬁ,they roughly 1ntersected lnterfluves (Dyke 1983 Flg 61);
Lo Ice retreated west?from Flexure Bay and Strzeleckl

S ;

‘Harbour. A large number of meltwater channels are located

ln these areas allgned north south across the vest slope

?of tne~eastern plateau Simllar canyons are allgned

outh across the vest slope of the plateau on - ‘
”sland (Flgs. 13 52). Meltwater, blocked to the ~‘4.'f\$\
wesEvby;retreatlng ice was. forced to £low north south '

PR

agalnst the west slope of the eastern plateaus, cutting

_sou

Lateral meltwater channels lllustrate that the lce"c “,;"'

margln vas lobate where ite retreated vest from an
funnamed bay:south.of Cap enrytKellett*'Young Bay;’ |
"Flexure Bay and Le Feuvre Inlet (Flg 61) These areas ‘lh‘f . J;i
lrepresent troughs extendlng through the east coast - - 3

plateau. These troughs controlled 1ce £low durlng ff}%;gél_:pifi

G T
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: DR elevailon ‘and ordentation of ice marginal
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P - ice, margins occur’ ¥ the southeast. A cross- |
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vestward retreétu‘The ice marg;n wesf of Transition Bay
,Nas.generally.stialght.(Flg.151). R A ‘ | r

' Ice'ret;éat gn the north part of tﬁe'study area was
inltlally vest, after which it shifted southvest. This ,
shift in the.?eglaciallfiby‘is détgkmlned by chanées.ln
_theﬂorientatlon'of deélacial landformq, Ic; occubylng thev

M" oyt :
¢ TMsng Bay retreated southwest

I
fj‘
v

E
;e 'swﬁ?%‘
Vg

8 B ~v“, - ,",

Tertiary channel west B
(Figs. 13, 52, 61) le&wi two distinct areas of lateral

. . . # . [

meltwater channels. A iater/féorlentatlon of deglacial
- . ) ! | . . L B e ) KO
flov to the south occurred, indicated by the lce marginal °’

features (Figs. 135,52, 61).
, | £r B .

v

4" peglaclal fléw continued west from Flexure Bay and

%@Le Feuvre Inlet (Fig..61). A series of end moraings -

g' Indicate that ice stabillzed as lobes at&least'flveﬁtlmeé
:  wé$t'o£ Lé Feuvre Iﬁlef (Fig.,SZ).‘ESmes yest and §outh-
vest of Transition.Bay indicate a'sgpaIth nbrthrébufh
alignment ofvthe'icé.margln (FiQs.AiB,LSZ,,GI)..Two |
;dlstlgct‘éets.of theseAdegla;ial-iandforms shggest that
thé 1cé‘margin sfébillzed ét léaét tvide.'On the minor
carbonate plateau west bf Fisher Lake‘laterai'meltvater

channels lndfca;e that’the ice hérg1n was iobétef(Flgs.fb.”
13, 52, 61).-Tvo end.mbralnés, Qhevnested 1nslde fhe
lother’on5€he¥southeast;cbast, also suggést that the {ce
-matg1n sf%b111zed,at regstﬂtéice‘(plgs. 13, 52, 61). The
Orlentagion of these rhdicateé that ice flow vas'south-.
”fvest and the tyo*i?e_ﬁaréihs vezefgeﬁggglly sttalght.':

Two observatidns are derived from the orientation of
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- these varlous ice marglns. Flrst, ice retreat south and
| [

"west vas ‘directed toward the minor carbonate plateau east
of Fisher Lake as lllustrated by the dlstrlbution of
lobate lce marglne. Secohd, there are two ice marginal

'_confﬁgurations In the area, lobate &nd stralght. Ice flow
which formed lobate mar@ins vas controlled by troughs |

.Lobate ice marglns in troughs may sugqest that ice in ; ;{

these wae grounded West of Transition Bay and northwest

. of Conlngham Bay few landforms ‘record lce retreat but B
‘deflne-straight,ice margins vhich may‘indicate
instapllity ahd‘rapid-retreat caused by ca}vlng in the

sea. ) o , ,/3;
‘ ‘ i jod

sy

An ice margln cannotwgejdefined vest or\southwest of

.the mlﬁor carbonate plaﬁ&au "Unplnning" of ice from this

»plateau probably caused the 1ce margln to become
i’
una\able Rate of retreat would have lncmg&sed then as

%W

pthe ’ce margin calved 1nto the sea that transgressed most-

- of vestern Prince of Wales Island vhich is eVerywhere
below marine limit. Regional evidence (discussed later)

u;ndlcates ice retreat continued rapldly southuard.

(
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4.2.2 DISTRIBUTION OF - ICE HARGIN FEATURES, CENTRAL

-%

ARCTIC

On Boothia Peninsula ice marginal features, such as
‘DeGeer moralnes on Abernethy Lovland and end moraines on
_Simpsoo Pehinsula, indicate a westward receding stralght
to broadly arcuate ice margin (Dyke,‘1984, Fig. 62).
Westward ice retreat also occurred across higher parts of
Boothia Penlnsula whereas it was southward along western
! Boothia Peninsula 'Fig. 62). Dyke (1984) proposed that
the west to south shift in deglacial flowv resulted
because'a calving bay pehetratedvsouthward aLongvthe vest
cdast‘of BOOthia"Penlnsula;

On Somerset Island meltvater channels are abundant
indicating’ Laurentlde ice retreat westward accompanled by
a roughly.conce;tric retreat of a local ice cap on the
.dorth—central‘plateau (Fig 62). The record of westwvard
ice retreat from southern Somerset Island was complicated
by transgressions of the sea (Dyke, 1984)' A southward
'calving bay developed in Peel Sound because of "floodlng" v
"of theﬂsea into the area (Dyke, 1983)

!

) LI ’ .
¥ North and west of Prince of Wales Island lce retreat

lsWrecorded by'eﬁd moraine and ice streamllned‘landforms.

Oon RuSsell Island ice retreat vas 1n1t1a11y southeast-

'ward as lndlcated by cross- cuttinq striae. A northwest N
deglaclal flow,followed originating from Peel Sound as

reeorded by roéhes moutonnees, till flutings on the
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| \ |
eastern uplands of Russell Island and an'eno.moza&ne .

(Green, ;986; Flg. 63);

)

4

Large morsines‘sre located on'norfhvest Prince of Wales
and eastern Vlcforla islands yke, 1987). These morolnés
indicate fhe demise of the iscount.ﬁelville Sound Ice/soelf
as.orIQ1na11y proposed by Hodgson et 51 (1984) and they

de ig\\ice retreat to the southeast (Dyke, 1987; Flg 62).
The overall implication of these patterns is that the
“latest ice In the area was located on southwest Prince of

ﬁales Island.
. 4,2.3 MARINE LIMIT

Collectively, ma:;g@:;xmié‘dates suggest that
4deglac}ation of'souﬁﬁﬁfﬁfPtlnce of Wales island occurred
rapidly; botween 9500— 9200 BP.‘N;netheless, deglacial
‘landforms which may be grouped into two distinct bands
(see Chapter 4.2.1),.ipd1cat1ng at least two_perjods-of
stabillzation wére déposltsd deSpite such rapid ice
retreat. Marﬁge limit shorelines should rise towards the
former tentre of an lce load providing that the lce
‘retgnatsd rapidly (Andrews, 1968). Marine limits on
soosﬁein Prince of Wales Island, however,'d_ not -
illhstrate é discernible gradlenf vls!a vis any former
centre of lce loadling (Flg..SB). For example, marine

1limit elevattons are 130mtaslgsouth of Cape Henry Kellett

and 127m aslhwest of.Fléxure:Bay, whereas marine limit on
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Pandora Island; which lies between them, is only 94m asl.
Marine limit on Prescott Islond, north of Pandora Ioland,
is 107m asl. Restrained rebound occurring under a local
ice cap on Pandora and/ or Prescott lslands could account
for these lower marine limit elevations. Such a local ice
cap could have kept the sea Erom establishing marine
‘limit on Pandora Island until 9140 BP whlle a local lice

" cap on ﬁrescdtt Island could have perslsted ‘until ca.
9400. BP. However,'evidence for local ice caps, as wvas
observed on Somerset Island (Dyke, 19’3),-15 missing.
This implies that lower maring ilmlts.cannot be'explalned

by the persistence of local lce}‘Marlne limit elevations

are also loﬁer vest of Cape Henry Kellett and west of o

. Flexure Bay. Marlnééllmit at Inner Browne Bay is 103m asl
a%d}ll4m asl east of Fisher Lake. Evidence was not found

of local ice caps having once been in these areas. An

- alternative explanation, such as faulting, may account

" for these and other marine limit eleVations in the
central Arctic.
4.2.4 ELEVATION OF MARINE LIMITS, CENTRAL ARCTIC

| ]

Dyke (1984) demonstrated that marine limits decline
towards the west across northern and southern Boothia
Peninsula (Flg 63) Varlatlons of;marlne 11mrt elevatlon
is a function of'proximlry to the former ice centre and

the amount of recovery benea@h the ice cover prior to
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deglaciation (restrained rebound, Andrews 1968). On
Boothl# Penlnsula thHe largest emergence should occur to ®
the wvest and ;ﬁuth because the greaégst former load of
lce vas there (Dyke, 1984, p. 17). Consequently, shore-
llnesbof any given age to £he west and sbuth on Boothla
Peninsula dip to the east. The dip of synchronous shore-
\ lines (across Boothia Peninsula) and dip of marine limit
are opposite here becaqﬂe marine limits are prog;essively‘
younger to the west. |

Marine limit elevations r;se from the northeast
corner of Somerset Island (76m asl) to the head of
Creswvell Bay (157m asl; Fig. 63). This‘west-southwest
rise in marine limit suggests rapld ice retreat during
deglaciation. Howvever, marine limit drops from iS7m asl
, ét Creswvell- - Bay to 90m asl along much of the west coast.
This dtop of”mar{ne‘limlt towards the former ice centre
indlcates slow‘zetreat and therefore an increasing amount
of restrained rebound. | |
 Marine limits dip ﬁorthvest—southeast across

northern Ptlhqe ovaales Island (Flg. 63).‘Agaln, marine
limits decline in the direction of ice retreat because
deglaclation vas slow.'Dates\on marine limit between
. Donnett Hill and a site on the west side of Inner Browne
Bay lhdlcate that the deglaclation”of this area took
__>1500.years. Marine llmitsialso'decllne towards Cape

Hardy (95m asl) and Inngr Browne Bay (95m asl) from

Donnett Hill (188m asl). Hovever, marine limit elevations

>4
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rise from north-central Prince of Wales Island (95m asl) N
to Back Bay (108m asl). Marine limit on the east coaa% of

Inner Browne Bay (95m asl) rises to Prescott Island (107m %{?

asl). fhe inconsistency of marine limit elevations
suggests that they neither rise nor fall towards the
former ice centre.

The marine limit proflle,vazies'conalderably across -
P;ince of Wales Island;‘On southern Prince of Wales
Island ice retreat vas rapid and consequently shorellngs
of any gl?en age should dip eastward toward Peel Sound
bec&uée a greater'ice load existed chr the island's _
interlor. H;Levér, the 8000 BF shorellne fzom Inner »‘
Browne Bay (50m ésl) rises toward the east coast south of
Cape Henry Kellett (68m asl). Therefore, a factor other
than former ic; thickpess may be controlling the shore-
line proflile. | | |

Elevations of marine lim;t at Pandora (94m asl) and
" Prescott (107m asl) 1slands are lower thah those located
south of Cape Henry Kellett (130m asl) and west of
Flexure Bay (127.5m asl; Fig. 63). Marine limit west of
Innei-Browne Bay across froﬁ marine 1limit soufh of Cape
‘Henry Kellett (130m asl) is 95m asl (Flg. 63). A
'substantial difference in elevation exlsté between marine
limit west of Flexure Bay (12%%5m asl) and marine llmlt
Just vest of Strzelecki Harbour (113m asl; Figq. 63).

Again, formet ice thickness dqes not seem to dominate

control. ..
‘a_‘ -
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4.2.5 AGE DISTRIBUTION OoF HARINE‘LIMITS, CENTRAL ARCTIC :
, A
Two marine limits have'been dated along the east

dqast aﬁd three ‘along the vest coast of Boothla Peninsula
(fiq. 64). The two oldest dates are assoclated with
marine limit along the east éoaqt Suggesting ice
retreated_ftom-the east coast at 9200 BP (Dyke, 1984).
‘The oldest of the western marine limit dateg'oécuns oﬁ

north-western Boothla Peninsula Indicating that-lce had

retreated by 9040+/- 100 BP (GSC- 2722). The two younger‘

vest coast marine llmlts are located farther south and.

M " . ’
‘ vxlv: N e

they indicate that 1ce had retreated. from Boothia

Peninsula by 8700 BP (Dyhe, 1984) Agg dlstribution of

LS ’

(Dyke, 1983). These marine limit ages range betw,
and 9300 BP lndlcatinq mapid tee retreat. Marlnq

i
Aston Bay has not been radlocarbon dated but thé,.‘f

be between 9000 and 9200 BP (Fig. 64; Dyke, 198

S

'age range for mazine llmlt at Astoﬁ Bay is bas%?

penetration of the s;a across the east coast os_
Wales Island at 9200 BP (L— 571B) and on the

the sea at~"rottesley Inlet on vestern Boothia
a® “ - .
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‘;at 904Q3/- 100 BP (GSC— 2722) qfhese ages of marine mit -

v suggest that ice vhich had occupied western and southern

S

‘;‘Somerset Island disappeared completely during one Or two,.

centuries (Dyke,.1983, p. 27)

: Distribution of marine limit ages indicates that the]

o

| Laurentide Ice Sheet retreated southeast across northern

'ﬁr;ince of Wales and Russell islands (Fig 64) Oldest

: marine limit dates are at Donnett Hill and southwest of

1:into Inner Browne Bay by 9500 BP (Fig' 64)".

’-Hollist Point (Dyke, 1987 Fig. éqr. These dates suggest’d.'

'”ﬂice retreated £rom Donnett Hill by 11000 BP and froml

,,:

t?fHollist Point by 19000 BD. The 1ée margin had retreated |

y

Ice retreated across. northern Prince of Wales Islandvn
vvin 1500 years, a rate of 5. 3km/ century Only .300 years
FVtelapsed for ice retreat from the west coast of Inner: .

_Browhe Bay to the minor carbonateoplateau east. of Fisher f

Lake; a rate of 36 6km/ century This retreat rate is

compatible with observations made west of Somerset Island,'

Mpwhere ice retreated south to Wrottesley Inlet on Boothia

;Peninsula between 9200 and 9000 BP (Dyke, 1984)

:,Therefore, there appears to have been a major change In'”

S

vregional i'e retreat rate at 9300 BP. o

Steepness of the emergence envelope for any area

,should increa%e progressively as one approaches the ice”

‘.load The emergence envelope from southern Prince of

~QﬁWa1es Island fails between the: emergence envelopes fromfl

i *northern Prince of Wales Island and the District of f]fi

v(. B
o \ ’A': -

I

10
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. S v - - | B _ .
Keewatin, lndicatlnq ice retrén&ﬂ%::;h\from the central- -
nArcticu(Flg. 65i The emergence c es vhlch make—up the “\t

‘”emergence envelope for southern Prlnce‘m

s

les_Island;

are randomly distributed.

4.3 CONCLUSIONS . I .

L

The M'Clintock Ice Divlde, whlch had maintained lts

posltlon west of Prince of Wales Island slnce at least

8000 BP, began shifting eact at 12000 BP (Dyke and ‘
11) ’
b & d/

ﬁrest 1987) Melvllle Island ‘was ice free by 11000 BP,

western Victoria Island by 12000 BP Tlmlng of de-

glaclatlon from the western Arctic lndlcates that the

vest slde of thé M'Clintock Ice Dlvide retreated faster ' si

than the east side causlng a shlft of the lce divide \2/

i towards the éﬁst »Consequently, ice streams on Prlnce of 17,
Wales Island defined ln Chapter 3 could have malntalned

" flow until 12000 BP (Fig. 66) | S | (égr‘

@#' By 11000 BP the contlnued eastward mlgratlon of thelJ

M'Clintock Ice blvide could no longer supply ice- streams v

S to Peel Sound through Young Bay and Muskox Valley The

. Le Feuvre,Inlet and Transitidn Bay Ice streams could have

':malntalned flov until 10000 BP (Flg. 67). By 9500 BP -

the ice margin vas’ located somewhere north of the study

area near Inner Browne Bay (Flg '68). Between 9500 and

9200 BP the ice margln retgeatedQSOuthvest from Inner

""o, ¥

Brovne Bay and westward from the eagt poast tovards a ;*"'
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.:}mlno: caxbonate'plateau east of Fishex Lake (Flg. 69).

‘The minox nate plateau was probably an anchorlng ’

pblnfyfor;zhe nprthern margin of the ice sheet.

‘fﬁ ice eontfnued reﬁreat south from the mlnor'carbenate
plateau This is i1llustrated by superimposition of the
southe:n Prince of Wales Island emergence envelop onto

4

others from the central Arctic The ice margin. probably

left Prlnce of Wales Island prior to 9040 BP as 1ndicated

by a marlne limlt date at Wrottesley Inlet, Boothia
Penlnsula, located south of Prince Of Wales ?sland (Flg
70). ’

The @rofile,of marine 11m1ts does_not follow any
"dlscernable‘pattern vis a'vis‘fhe former centre of the.
M‘clintock;Ice Divide. No conventional explanation for
this dlslebution exists. Residual ice caps‘may explain.

"some of the anomalies, but, no evidence exists to

support thelr former ptesence. . Y

- 156
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e o CHAPTER 5
A

* B ~ CONCLUSIONS

5.1 Introduction

¢

Landscape evolutlon of southern Prince of Wales :
Island is summar ized ln thls dhapter. Maps are presented
1llustratlng landscape eVolution from the sanqamonlan to
the Holocene. Speculation on some of the more lmportant
'dquestions ralsed ln this thesis are presented at the end
Iof thls chapter

5.2 Pre- Quaternary History

Theigeology of Prince 6f Wales Isiand ls tled
directly to the Boothia‘Upllft. During the Silurian and
Devonlvn faults assoclated with the Late sSilurian
carbonite sub-basins, which abut the westetn edge of the
Precambrian gneiss and granites, were active and affected
the‘deposltlon;from floods off the BoothlaVUpllft. As
these floods flowed west material‘vas sorted zesultlngfln
five bedrock units west of the Precambrian gneiss and
granites and éllurian carbonate outcrop; conglomerate
belné the coarsest (deposited closest to tne»Upllftf and
the tlnest belng carbonate (deposited in a sea distal to

159
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the Uplift): The east coast of‘Prince of Wales Island wvas
part of a broad central Arctic contlnent during the '
Mesozolic. Subéetlal planatjon during thls time formed the
Barrov Surface. The Eurekian Rifting eplsode, which
occurred towards the %?d of the Mesozolc and into the
Lat§~Tertlaty, broke up the>Baxrow Surface lnéo islands
and channels. These events formed the general .
physiography of sbuthern é:ince of Wales Island today; a
narrow 300m high eastern plateau wh;ch drops dramatically’
on its western flank to a relatlvelj broad horlzontai

plain.

5.3 Quaternary Hlstd;y”
- . ', ’ /

5.3.1 Pre—Sangamonlan>

The oldest evidence of glaciation in the study area
is the lower tlll from sectlion 1 located beside the
.Fishez River. This till is thought to represent a pre-
Sangamonian glaclatlon due to its stratiqraphic
similarity to better-dated seétions elsevhere in the
central Arctic. Lower till fabric at section 1 1mp1ies an’
assoclationvof the lower till to the high relief streamjA
iined till. Fluvial gravels, wh;chfaré'at least
Sangamonian in age, cap the lower till. Anvupper till.

» ,
tepzesenting eastvard flow, perhaps during the whole of

’ 2]

the Wisconsinan, caps the flqual gravels. Upper till

53
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deposlt{oénrequlzes lce flow from a divide situated ovett
or %Sstlof the megafluted ti1l1l. Establlshmehtvof'such a
divide would require flow of lce to the central Arctic
eroding all older landforms 1e, the megafluted till.
Alternqtlvely, an ice dlvide formlng by instantaneous
"glacierization would preserve older landforms. However,
it is unilkely such a divide could foim in place given
the present topography. Therefore, it 1is unlikely that
the lower énd high reliequtreémllned tills are cogvall
and that the high relief streamlined til} repfesents a

later glaciatlon.
5.3.2 Sangamonian

Deposition of fluvial sands and gravels at sections
1l and 2 beside the Fisher River oécu:red afﬁer ice, which
deposited the lowei tili at* section 1, had left the area.
These sands and gravels contaln erratic marine shells
derived from emerged marine sediments and till deposited
prior to ar during the Sangamonian. Valieys, partially
f{lled»yith drift énd aligned north-south, may indicate
the presenég of othet pte-Saﬁgamonian fiver channels.

Evidence for other Sangamonian deposggs in the
central Arctic include mid-section fluvlal “sands and
’gtayels at Pasley River, Boothia Peninsula and fluvial
sands and gravels In sectlons on northern Prince of Wales

Island (Dyxé,and Matthews, 1987).

v: /
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5.3.3 Wisconsinan

'The surficlal geology hap (Fig. 13) compiled for
this study helps illustrate the Wisconsinan glacial
chroéology for southern Prince of Wales Island.
| SOuthcaét-northwést,erented megafluted till p;obably
formed by lgv’floving poithwest to the central Arctic,
possibly from Keewatin (Fig. 71). An lce stream develéped
within thedlice sheet following its tnitial advance. This
is recorded by high reL;efistréamllned till which cross-
cuts the nortﬁ end of the megafluted till. Megafluted
tlll could only have been preserved beneath later 1§e
that experlehced little bagél flow whéreés, to the east,
rapldly flowing ice formed high iellef streamlined till.
A ridge marking the boundary'between the megafluted and
high relief streamlined tills is interpreted to be a
lateial sheér moraine (Fig. 72). Ribbed moraine, located
- north-west of the high rellef streamilnea till, probably
dgveloped-at_the base of the ice stream which form;d the
high rellef streamlfhed t1ll as lce floved into a
lowland. | | o |

;Réoriéntqtlon of flow occurred Qithin the ice sheet.
followlnéﬁthe formation of the high rellef streamllged
tlll.,Tﬁis‘chqnge ln'flov direqtién is recorded by the
' eastvard dispersal of carbonate and the east;ard

orienta;ed\loﬁ_relief streamiined £111. Charactéristics
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- which f.ormea el;rher the

]fyof the carbonate dlspzrsal was determlned by mapﬁlng the

‘.propertles of tha tlll These maps 1nc1ude° dlstributlon'

»of carbonate granules, sandstone and gnelss granules,

, texture (% sand, silt and clay) 'carbonate, geochemlstry,
colour (d, m), vegetatlon and depth to Erost table.,These
c'maps 111ustrate three types of lce sheet flow Flrst
;regional eastward flow is lndlcated by broad dlspersal of

. carbonate and drumlln dlstrlbutlon (Flg Zﬁ). Séao d, ;’ 23‘ ﬂf“

lfour lce" streams developed, flow belng ;)i\rtlally"""L
o controlled by troughs through the Barrow Surface at
@ransltlon Bay,bLe Feuvre Inlet Young Bay and’ Muskox N

Valley (Fig 74) Thlrd, clastlc granules dlstrlbuted.

» '

f,west of the carbonate carbonate sandstone bedrock

e

'EDQUndary suggests cla tlc graqg&es were transported from

_ﬂthe Barrow Surface by an earller Elow Northwest flow,‘
. P _

‘ ;)_%f;sglﬁted or. hlg rellef streaq*\ f.i’
:llned tlll coulg%haVe bé?%’responslble for thls transport o

<“and depositiog f”" f”’» ch : J‘ilra

SN Relatlve gates of eastvard carbonate dispersal werev
rVdetermined from these dlstrlbutlon maps A llne was draVn o
riwest—east through, and on elther slde of,‘the carbonate |
ltdlspersal plumes from vhlch values (suc; aa t carbona e) t
i_were derlved Simple regresslon analysls uas run uslng ‘

. 1 B
”Jthese values to determlne the regatbve gate of ggrbonate

.

u}dlspersal. The reTative rate at wh_ Acarbonate vas ‘ftgt
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e

Ice ff'
in most:

s¥reamlindd till at;
Bay, C) Le Feuvre

A) Musko > , C
~Bay. Note broad

Inlet ‘and DI~ Transity

‘dispersal of carbonate over scuthern Somerset

" Island and northern Boothia Peninsula ( E,
, arrowi?gnclose vidth of carbonate dispersal

plume ”). Transition’Bay and e Feuvre Inlet ice

streams probably converged down-ice into a.
larger ice stream over .southern Somerset.Island

"and northern aopthia,?éninag;a.usmgllgr'ice;’3 ,
streams flowing through Muskox Valley and Young* -

Byy’'may have flowed against western Somerset

167
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Carbonate‘dispegsal'may'have been controlled by
‘topography as high rates occurred where ice flowed .
against a topographic barrler. Where troughs existed
through the Barrow Surface relative raté of carbonate ' ;

dispersal vas low. Lov reiative rates of carbonate

:dispersal indicates ice flow was fast, there vas ’ v
TR I . :

relatively 1ow frictional resistances, lov basal

,concentration% of debris or some combiq"ion of. these.

‘

| Th'ggfd%bris-carrying characterLstics of ice may suggest

the seng; d! ice streams floving in these troughs

Ice streams wereffﬁso defined by: 1) *1ight coloured “g
B carbonate rich till vhichw ogfrasts sharply Mith till not .
so charged with carbonige on the ohher é‘ée, 2) the ‘h
lateral extent of lov rellef streamldhed tiil whiihiiies

within ‘the carbonate charged till, and 3) by the n

‘'convedgence of drumlins, at th up ice end of the low «

relief'streamlined‘till indi ting former flow

S

conJ@rgence Drumlins’are not’ass iated with a oarbonate

‘plum’ at Muskox Valley. However, an ice stream may. have .
'existed ther9p3s carbonateldispersal is similar to the
.characteristTcS of dispgrsed carBonate in the other
dispersal plumes (Fig 74). ‘ '/q?
| L Ice streams flowing through Le Feuvre Inlet and

«

owing o@&r southern Somerset Island and

Transition Bay pr’bably converged dovn ice intqf)’largerx“,. :

-ice stream_e

':northev

»#ﬁhf' gh Mu:kox Valley and Young Bay, which vere m ch rg.“

v

Boothia Peninsula (Fig; 74). Ice streams’flowing o



1169,

oo

smaller than ice streams floving through Le Feuvre Inlet ) dﬁ“’

]

and Transltlon Bay, probably termlnated in Peel Sound or W

flowed agalnsémvestern Somerset 'Island.

% <

At the helght of the»}astward flow megafluted and
~ high relief streamlined tiils to the vest were protected = ..

under,an ice mass experignclng little or no ba

. ISland’probably flowed stm [, -ouslyiqntll 12000 BP . _'. .
f ,ﬁ' \ 78). By 11‘0007 eb howebr'} the M'Cllntock Ice
. ivide had shlf&ﬁd east termlnatlng Elov . through Muskox
Valley and Young Bay Eastward flow th ugh Le Feuvre
| Inlet, and Transltion Bay could have c&nued (Fiq 76)1'

LA N R b

Between 11000- 9500 BP the lce margin retreated
vslowly southeast across northegg‘Prlnce-of Wales Island ‘
;liFrom 9500- 9200 BP the ice sheet retreated rapldly south-

L e g ORI o ' ® s
, west Erom ¥ ne;,Browne Bay and”the east ccast of southern
'#:°9mlnce of Wales Island to a mlnor carbonate plateau west
of Fisher Lake (Fig. 77) Durlng rapld retreatalow rellef
..steamllned tlll at Inn??-srowne, Conldgham aﬁd Gdillemard

[

Y .q > s “', B
‘~bays formed Fu"per retreat from thls area formed the“ .

. « '

| lov relief streamlined till.on ‘the northeast edge of the o
‘;megafluted till ,._:.y" »

L L Deglaclal flow is well illustrated by the

L . - : .
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distribution of ice marginal features and ages of marine

limltw Hovever, the pattern of retreat is not defined by
b LA |
thes profils

of mdéiai.llmlt. Low marine limits in some
'areag'miéhf be ihterbreéed t0‘1nd1catelmore restrained
re{bound\i”l)'r.\duc;ed by\l’oca“vl 1‘ Ws 'Hoyéver, Lce j:f\‘ar:_qlnen‘i
feétufggkgssgfyatedﬁwith such loc?l ice caps wvere ng@
observed. Aiﬁ%;ﬁat;ygly) Holocene block tectonlics ﬁ%&*"’;
‘1‘betté: expléln‘the 1rregulaf proflié:ot marine limits,
At 9200 BP the lce sheet had continued lts retreat
south as indicated b), superimpo#ltion of the southern ;

Prince of Wales emerqqnce‘enVelopé ontvothers from the

- central Arctic. By 9040 Eb, the‘lce ma;gin\had,zetreaéed

'south toAWrottesley-Inlet‘Bﬁ»Boothla Peninsula. - . Lo
| Deposltibg of sand from sandy Quaternéry depdigﬁgﬂ;":”‘ﬁ“

and local bédr?ck occurred in Browne Bay during the

Hélocene. u lift has Qﬁgge ekposed these dépésits as ' \&_

’eﬁe:ged sh lov’ﬁarlne sands between Prince of Wales<zfi;\ ’

Pandora islands?Y Emerqenpegékse%pegp in the study area

© . - ._ . . ‘¢ .
durinq*thé.ﬂofbcehp has produced\i\large‘amount of raised

-

marihe‘sedfment at elevipions;up to 130m asl.«

'Permbfﬁost and assoclated landforms have become-weilz
esfa‘ 1sh§d fhtoughout the Holbceﬁe; Most active
'periqlaéial-proéesses';pclhde;(bf frost shatteting of
eXpéséd'carbohate‘bedrock;';) gellﬁluétidn of %9athéted.“

‘bedrock, beach‘sedlmentAand t111; and 3)-cryoturbatloﬁ[of
‘”fine grained till. Alluvium\(as,fans'and plakps)‘have

" been an impqftant deposits during the Holocene. —— ,
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v'.,g X,

) } o

o

' Little geomorphic evidence of Holocene climatic ’ p,
Eluctuatlons exlgfton‘squthern Prince of Wales Island.
Hovever, there is an‘gbundance of driftwood on southern
‘Prince of Wales Island below f3m asl. Abundance of drift-

" wood belov 15m asl has‘also'been observed on Russell :' ‘ Py

-

Island (Green, 1986), northern Prlnce of Wales Island

\

(Dyhe, 1987,. pers. comm ) and southexn Ellesmere Island
: (aiak;’B:., 1972) The agindance of driftvood probably
mﬁreflects the*establlshment of the uoregl forests at 4000
- BP cdﬁpled with less severe summer sea. ice which,would _
have al,‘l'oved uood‘ to"@ll)e transpor}:ed“by ocean 's . A .
tremendous abundance of yhalebone ocgmrs around»SOm asl |
suggesting a large population of whales around 8000 BP.
The Laurentlde Ice Sheet's northern margin had left the
area by 900Q BP and sea ice conditlons must not_ have been

. o /
’ sevex:e.al:.t:hls'.t:lme.‘\‘F T N L

. ) . . v . . . .. R B B ‘
> .
5.4 GEOLOGICAL IMPLICATIONS .
PR Y & R
|~h“adﬁel features on southern Prlnce of Wales Island

'are some of the most remar able observed anywhere in the

,'vorld. Megafluted till, re ample, 1s. almost

‘unrecognigable on thg\g‘ und or on black and whiteﬂ(l-

53000 scale) aerlal pho‘og:aphs but it stands out well on

i

coloured Landsat imagery, Megafi\red tlll;ﬂg:~not been 'f“

' descrlbed elsevhere to the author s knovledge. However,

i

vlth the use of Landsat imagery slmllar landscapes may be

-2 e



recognized elsevhere.
The lateral shear moralne onPrince of Walee Island

‘was ldentified and descrlbed for the fltst time and is

nov recognized as an important landform in ldentlfylng

former ice streams. Eastwvard allgned low relief strean-

lined tills and related carbonate dispersal plumes ’ .

deflne Qhe most dramattc evidence of former ice st:eams

“in North Amerlca.-The,?otentlal to llnk thls geomorphlc

and sedimen ologlic .evidence of ice streams to _ ; (07

glaclologlcal modelling is exceptlonal but will requlre |

some means of ttanslatlng dlspersal data into paleo-ice

flow rates. v
The distribution, chafacte;lstlcs and‘assocfatlons

of glaclal 1andforms raise lmportant glaclolqglcal»

questlons For example, the position o£<rlbbed.moraine

N
around the ub-lce end of low relief etzeamllned till at

T ansltion Bay and Le Feuvre Inlet ‘at. the transitlon

described before ewhere, rlbbed moraine and drumllns

o

etveen cold and va;m based lce zones has hever been
occur ln alternatlng bands perpendicular to‘*Ce fl{;\or .

“in alterpating bands pazallel to flov. The origin o

irLPS around the heads of the low rellef 'teamllned tlll”rf"

on Prtnce of Wales Island ls unknown but th

J

to a. zone of sporadlc subglaclal permafrost tr nsitlonal

may relate

between continuous subglacial pegmafrost (cold-

to'the west and no subglacial permafrost (warm-based

to the east. - k i ) - : \‘" ' '



High relfef streamlined till, west of Transition

"‘ﬁay,'ls'badly vater eroded. The vater erosion of these

~ shift suddenly as well.

streamlined landforms méy‘be due to their non-resistant.

compdsltlon. Alternatively, this high relief streamllned

tlll may have been affected by moister conditions at
the base of the head of the\lce stream that formed the
‘ribbed morsine and low relief ;tzeamllned till west of
Transltlon Bey |

The Qb‘kpt switch northwestwvard to eastvard ice flow

is lndlcatedeby the absence of streamllned features with

lntermedlate Brlentatldns The cause for such a dxamatlc

” - )
shlft*ln fLow teMalns obscure but the morphostratlgraphlc
- . S
relit!bnsh '”on'Ptlnce of Wales Island illustrate

;’\,

clearly thet rathet sudden rotatlon of lce sheet flow
1lnes occurs well behind the. marglns of 1ce.sheets By

lnferenCE, lce dlvlde locations and orlentatlons can

LN
K4

A unldue pefmafrost hlstory,may be preserved on . -

southe:n Prlnce of Wales Island. As lce probably became

-

b

fﬁ&i permafzost deVghoped

" By

'ralsed, as ‘well. am test and refin 'mehy of the

. obsetvatlons ‘and concluslons prege ted in thls theels;‘

Conpa:lson of thls reseazch to the ongolng pProject on;

nozthezn Ptlnce of Wales Igland may p;ovl%g nev lnslghts

Y.
:4' A R Q’K

;drhher reseatch could ansve: some 6fvthe questlonsv,

“

P’ “F%.:



or a‘lternatlveu:ltgterpt;tationa to those pede lr: this

study.
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mh. UprZ'PeeI Sound Fotintion of soqthern Prince. of

Walies Islend formed duzing the Late Silurien and ' \/ ,‘
Devonien. Iée flov west-eest over the Upper Peel 80und '\
Foxnetion diepersed carbonate vhich alloved the definingy
of ice flow chatacteriatics. The.eeef coast pleteau
(Bazrov Surfece) represents the highest area and £orned
by :uhle:iel plenation of a broad centrel Arctic

) cgntinent during the Mesozoic and Teztia:y. Glacial
landioéne occur on a lowlend extending vest from the
Barzov Surtece. ﬁ '

Hegafluted till formed during the Ea:ly Wisconsinan

by ice floving north to the centzal Arctic. An ice stream
then developed forming northvest’gigLntated high rellef

streamlined till and a lateral shear moraine. Low relief
streamlined till formed by eastward flow afte; ice stream‘
;tldw'vhiéh formed high relief stteellined till ceased.
, } : Tvo eections beside the Fisher-River have an upper -
U t111 cepping lov elevation fluvial gravels containing
' e:reti§~lerine shelle. Amino acia ratios and a uranium -
\seriee:dete of éaeaé shells, and conpagison‘ot the |
sections' ettatigrephy Eo others.in theléent;;I—Atctic
ﬁithyﬁette; dqting control, euggeet that the fluvial

'g:evela'in the Fisheixkiver_eeCtione'ate at least

\

iv .



sanganonlan in age. The uppor tlll :esultod !:on

L/
ice tlov east dutlnq at least thg Lntn 'llconlinan.
M.-v 4

Inltially, 1ce-d1;potaod cn:bonatc by floving wvest-
east’ over a broad area. Subsequently..touz ice streanms
"concentrated carbonate through troughs in the Barrov
Surface. Low relief streamllned till is closely i
- assoclated with threg of these ca:bonate dlapatsal

. plumes. A.latge: ice stream, formed by convergence of tw¢
\ S . .

of these ice streams, extended dver Peel Sound to .
. S B ) :

Somerset Island. The other two vere smaller and
'terhinated Ln Peel‘SOUnd or ébutted,aqaihst the vqsﬁl

coast of Sqmerset Island. .

The distributlo% of ice marginal landforms lndicates
th t deglaclal flow vas generally vest to-a minor.
caiponatg plateau ‘which "‘acted as an.anchorlng}polnt for -
the hotthern matgin of the ice sheet. Ice took only 300
.years to .retreat from aouthern Prince of Wales Island

south, lndicating rapld deglaciation. Itrequlat marine

llmit proflles may be related to Holocene block
R SR

tectonlics. ¢
- { Megafluted till and a lateral shaaz'lozalne are
T : ; .
d\pcﬂbed for the first time. Tn addition, ‘the

geonorphology of southern Prince of Wales Island deflnes »
!

the most dranasgc evidence of £orler:1ce strﬁﬂns»ln-uorth'~

America.
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“CHAPTER 1 |

 INTRODUCTJON.
& .,

1. NATURE OF THE ‘STUDY _ S , - J
, N , 3
The Laurentide Iee‘Sheet covered northern North
Ameeiea‘eeveralvtimee‘durlhgvthe.Qhaterqary ahd various”
authors haveftecthtruéted'ite'develepment’and'demiae.
TvO schools of thought have evolved. One school suggests
a single dome oﬁ 1ce centred‘over Hudson Bay (Dawson :
1886, 1890, Chamberlaln 1894, Fllnt 1913?.«€he second
jsquests several domes or divides which eeeiesced to form
a single ice sheet (Tyrrell 1898 Shilts et al. 1979,
fDenton ane Hughes 1979; Andrevs and Miller 1979; Dyke et
al. 1982; Dyke and Prest 1987). M -
Prlnce of Wales Island is ldeally located to test
~ the local valldlty of these tvo contzastlng models ‘For
’example, in the slngle ice’dome model of DentOn and
Hughee (1979) Prince of Wales Island lles behind the

.north-central matqin ‘at the Late Wisconsinan maximum and

1'[13 covered-and flanked by northvard Elov lines In the

multldome model of Dyke and Prest (1987) Prlnce of Wales B
.Island lies behind the no:theastern margln of Keevatln
‘Ice and'ls czossed by“eastward £low lines.

R Seve:ql techhiques veie used to test thevtvb

1
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*contrestlhg‘models;*Elrst;”petternyof“glaclui“rldﬁ"tisv
| determined by mapping surflclel materlalsﬂFnd 1and!drms.
Second, ages of marlne shells collected from sedlmenks
separatlng an upper tlll ‘from a lover till vere

used to establish a chronology for past glaclal actlvlty.

Thirg, lnformatlon on ice flow dynamlcs vas determlned,‘m

through mapping dispersal pf materlals and deflnlng

extent of ice flow and ice she t surface conflguratlonj—
Fourth, postglaclal emergence vas determlned through
constructlon of five postglgclal emergence curves that
record the hlstory of deglaclatlon and the nature of
glaclio- lsostatlc-unloadtngl'rlfth, relevent date from
elsevhere 1n'the'centraljhrctlc vere added. |

[N

1.2 PHYSIOGRAPHY = . . ,
Prince of Wales Island 1is the'Q{:;t;flargestin the .

‘Arjctic archlpelago, wlth an area of 33, 338 km (201tal,

1985, p. 1481). However, only southern Prlnce of Wales
'-'I land constitutes the study area (Figs. 1, 2) . :
| nvolving 18000km and two N.T.S. map sheets (Franklln
traight Fisher Rlver, both at the scale of 1: 250000)
/Pandora Island, also in the study area, is a much smaller
Island with an area of about 200km” .

The topography consistsQQf plateaus and lovlands
thought to be pre-Quaternary landscape elements (Bird,

, 1967). A narrov plateau, 15km -wide, 300m high and aligned

/
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FIG. 1: Location of study area and other areas cited in
the thesis;-1) Prince of Wales Island, 2) 'Pandora
Island, 3) study area, 4) Somerset Island, 5)
Baffin Island, 6) Devon Island, 7) Peel: Sound 8)

"Lancaster Sound 9) Boothia Peginsula, 10) :
~Cornwvallls Island 11) Baffin .Bay, 12) Coronation
- Gulf, 13) Queen. Maud Gulf, 12) ictoria Island,
15) King William Island, 16) Banks Island, 17)
- Keewatin, 18) Stefansson Island, 19) Lowther R
- Island, 20) Viscount Melville 80und ©21) Melville
ﬂIsland, 22) Byam Martin Island, 23) Bathurst
Island, 24) Prince Régent Inlet, 25) M'Clintock
Channel, 26) Russell Island, 27) Gulf of Boothia,
28) Wales Island
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once part of a much larger plateau, remnants of which can

be found pn Pandora, spmereet, Baffin and Deven’lslands

~(Bird, 1967, p. 68). Inland from the plateau the

‘elevation d;opefsharply (150m) to an extensive lowland

o elaments as. 31 terrain regions on Prince of Walea,

cové;lng two-thirgs of the study'erea (Miall, 1970a).

QNettervllle et al., (1976) mapped topographic

N

-‘80merset and surroundlng-lSlands. Of the 31 dlfferent

‘terzalq regions, 8 occur in. the study area ranging from

almost bare bedrock to le:qe till sheets.

-
. g )
. : ' ’* b

;n‘( R

1.3 BEDROCK GEOLOGY

‘.

Thehggology of Prince of Walesland Pandora ielands
is tled{te the development of the Boothla Upllft.‘The
Boothia Uplift is an eldngated‘mass of Precaﬁbrian gneliss
éndﬂgranlte ektending north from the Canadian Shield to
the Arctic loiiahde (Brown et ai.,°1969,p. 525). This
Uplift (referred to as a Horst by Dixon et al.; 1971) has
positlve relief except in Peel Sound (Flg. 3) c

Rocks vere‘deposited east-wvest due to vertical
movement of the Boothla Horst through the Late
Proterozolc to Devonlan Hovevet, only the surf/;e focks
are dlscussed because these repzesent the only

lithologles that vere accessible to the Late Quaternary

gleclatlons. o » I
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. FIG. 3: Location Sf,Boot':hia Uplift. Bedrock geology,
physiography and to some extent the Quaternary

geology of the study area are tied directly into
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The Boot%la Horst vas a Highland during the Bevonian
(qull, 1970a). Walcott (1970) propoaqﬂ that the B oth}g,_qu"
-~ Horst 1s a sinplé basement horst affected by lsbstaégcl
movement. Faults indrd;ape folds in the\coverlni.ggzéta
support this concept (Kézz ahd Chrlétie,‘léés; Kerr,
1977). Okulltch et al., (1986; propose that movement of
the Boothia Horst vas caused by a vest di:ected stress \
du:lng the late stages of the Caledonlan Otogeny/ This
hypothesis ls based on Mlall's (1983, P. 495) proposal
that the Boothia Horst is a "deep seated, east-dipping
thrust block." v‘

‘Vhafevér caused the uplift, Miall (1970a)
p;dposed that uplift produced the Peel Sound Formation,
divided into lover and upper_memberé (Fig. 4). The lover
member is comprised of red ahd grey sandstone and
conglomerate, 1nter§edded with marine carbonates. A rapid
;hange in characteristlcs of clasts-(fine to coarse) from
lover to'upper Péel SoundAFormatipn spggests re’uvenation-a
of the source area. Rejuvenation resulted in debris ii‘,
floods producing a series of bajadas now consisting of
conglomerate.

As the debris floods graded'lﬁto braided streanms,
the gtavels thlnnéd‘vestvard‘to a gravel-sand unit.
COntact of braided streams vl?h estuaries produced sand‘
deltas. Carbonate;deposlted in.a marine environment, in.

vhich the deltas were &1-% being constructed, produced

‘sand-carbonate and carboﬁate units. These five units
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~(conqlono£ate, conqlonerate~sanestone, saqutone,,
sandltono~cazbonat£, carbonate)'vhlch cap the Paleozolc
sugcesalon, constitute thdwuppez‘Peel Sound Formation
(Fig. 4). This unit is important in debris dispersal
studies vhich will be discussed iater.' ' ‘

Miall (1970a) did not dlicuss the thin band of
8ilurian éarbonate tock abuts the Prccanbxian |
-gnelss and granlte. Mortenson (1985) and Mortenson and
Jones_(iSB%) proposed that the boundaries of alluViel
fans (as defined by Miall, 1970a) are assoclated to
margins of Late Silurian sub-basins. Tectonic activity
during the Late Silurian through to the Cretaceous-
Tertlary, along basement faults agsociated with the Late
Silurian aub—basﬁ?s, caus;d the coarsen}ng-upward
sequences observed in the fans. The ail&vial fans and
margins of the sub-basins vere'up;lfted then eroded
resulting in the (east-west) distribution of gnéiss-
qranite,.caibonate, conglomerate, coanomeiate-sandstone,
sandétynn, sandstone-carbonate and cagbonate rock.

The central Arctic vas pzobably‘?att,of a broad
continental area throughout the Mesozoic because marine
sedimentation, vhich wvas ongblng in the 8vetdrqp Basfﬁ to
the north, apparently did not extend to Lancaster Sound
(Kgrr, 1980, P i1). Supaerlal planatlog/pro?;bly 4
occurred during this time and formed the Baziov Sur face.

‘The Barrov Surface was broken up during the Eurekian

Rifting episode, tovards the end of the Mesozolc and Into



the Late Tertliary, and resulted in establishment of
islands and chan?els (Kerr, 1980, b. 19). Before this
rifting episode sands vere deposited on Somerset.Island
and northern Boothia Peninsula vheto'they are preserved

in small gqrabens.
1.4 CLIMATE -

No weather statlion exists on Prince of Wales or
Pandora 1slands. The closest weather statlons are at
Spence Bay, to the southeast on Eoothia Pe£§nsu1g, and
Resolute Bay torthe north on Cornvalllg Island. Climatic
information was collected at Fort Ross until 1950. All
three stations have closély similar vedthe;‘patterns
(Table 1). Winters are long and cold (comn&hly <30 C)
wvith moie than half of the annual precipltation (1l0cm)
falling és gnov. Summers are brief, cool and damp vith
mean temperatures'jJune, Juiy, August) between 2 and 4 C.
Rainfall 1nténsity is usually lov and rain falls only
betwveen May and September. PreVgillng vinter wvinds are
northerly to northwesterly.

The most Important aspect of the area'L éllmate to
Quaternary studies aré its atidl}y and cool summers vhich
limit glacliation levels to somevﬁere betveen 400-600m
asl, vell above the highest elevation on southern P:ince
of WafLs Island (Miller et al., 1975). A diop'tn the

present average temperature and lhczgase in the present



-

‘abuey

06°08 0T°S
00°€EL 00°0
“0°09T 0Z°8
00°69 00°0
09-8L 08°%
0L°8S 00°0

ST

ST- .92-
9T~ . 62-
zeax  “2ag

09°L

00°0

0°€2
00°0

09°S
00°0-

yZ-

-

| XA

"AON

6T
- 0c0

‘ze1e
0070

S ST
1

r130

K

70T

6°11

2 62

00°0

T

08°¢

10,

¥o-

- *g0-

“4qdas.

0°6Z .

06°1
.0°SE

(1]: B 4
LSt

oo
20
€0

‘bny.

*Aeg 2susds pue ssoy 3104

D,

LY ) (ﬂ . ot “ - , O s
e S oUMuu =]
: .mpm«k‘au«>uom u:on:0u~>=m oraaydsounay fad1nos.
. . : { amma ) oma«

0£°0 OFP°8 O0T"8 09°S OT"9. 09°'G 09°°¢ .aa, aaauxocn
6°%¥Z 06°9 1 5 06°0 00°'0_ 00°0 . (we) Trejujex
i . e s ) s »ma @ouads -
00°T7.67EZ  Z'IT 0¥V°8 0°0Z 09°f -0°LT (®ww) Trejmous
€°TZ 6°CT 09°Z '60°0 00°0 00°0 00°:0 (wm) [{ejUTET’
- . Ly o . . x€50¥ 2304
0E*E 09°9 0678 ~08°6 0C"€  0E"¢ 0077 (ww) [1EIAOUS
8°€Z. 08°6 . L 00°0-00°0 oc.o _oc,o {mw) [rejuiea
> : P : ouzaonom
-*uoy3€37dra9ad amsccw pue »4#u ow’ ommuo><
Lo .10 ot- zZ- 26 s~ - vE- »nm gouads
| Ay .. 00 60- - 9Z- €= . 6T~ nnom uuoh
;.o 00 e TIT- €Z- e ve- Nm- santosay

. Uo ) mousumuuaauu ‘ueaw >-mb amzccm vcm ATy3uom oberaaay
King o::n Aew.. ~ady LrIey. Jnoh “uep.

L)

“33n70s9y ‘eaep JTiewITd T IIEVL



e
s N
S
,

B ¢

average precipitation (Loewve, 1971, wtlliams, f?%g) Vould

‘ipresumably lower glaciation lévels to the BQIZOV*SUXEQCG
|

(300m aSl) . ‘ o o ) m:t”“fﬁw

1.5 PERMAFROST, SOILS™AND VEGETATION

. -‘.i\‘g.'.' & c
The study area lies in the mid Arctic ecoregion

(Woo and ZOItai, 1977) and hence has sparse vegetation
' : i
‘cover, active cryoturbation, veak soil development end

.

o considerable wind erosion Generally, vegetation consists

of dwarf shrubs, sedge meadows, mosses and grasses.
fVegetation cover is discontinuous excqgiﬁin vetlands.
Permafrost occurs within a metre of the QQ gace and.

attains a thickness of ca 400 600m (Judge, 1973).Q’
1.6 PREVIOUS STUDIES .= i

l‘ This section discusses the basis for the. single ice
dome model,lsubsequent research within the central Arctic
and the development of research which lead to the model

/_of several coalecsing sectors. - SR
1.6.1 SINGLE ICE DOME MODEL
Dawson (1886 1890)'and Chamberlain (1894):

recognized that most glacial deposits and landforms east .

Cof the COrdillera had been produced by a single ice sheet

C12
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‘”,‘£centzed on the Laurentlan Shleld (now called the Canadlan;'

";QgShteld) Thls lce sheet was named the Laurentide Ice
“Sheet, Flint (1943, p. 337) elaborated on thls concept

‘"ethzough ";..the hypothesls of highland orlgln and

\.\ §
W

awlndward growth " He envlsaged a single dome of lce

.centred over Hudson Bay and dormed by coalescence of
f“valley glaclers orlginatlnq 1n the "mopntalns" of
Labrador and Baffln Island Fllnt.(1943) onposed JLthat
'snowfall, orlglnatlng from warm alr masses movlng into.
‘the mountalns of.Labrador and Baffln Island from the’
south and vest allowved ice to form\and advance tovards
t Hudson Bay (Flg 5). As lce advanced, are 8 of gzeatest
preclpltatlon malntained thelr posltlon on the perlphery
| of the ice sheet and mlgrated vith it.

Fllnt's (1943) model ls based bn 1) giadatlon of ‘i’
valley glaclers through pledmont glaclezs 1nto lce
-:sheets, 2) comparlson with the history of the - "'
Scandlnavtan Ice'Sheet 3) cllmatologlcal

speculatlon, .and 4) tilt of shorellnes around Hudsdn Bay

Hls model dld not lnvolve field obsetvatlons

1.6.2 LATER QUATERNARY STUDIES WITHIN THE CENTRAL ARCTIC. %

v Fllnt's (1943) hypothesls gained support until the
‘mid 21970s. For example, Washburn (1947) stated that

dop nant.movement of ice through Coronation and Queen

- 13
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-~ FIG. 5: Single ice'dome ﬁodel, Ice radiating out from a

single dome of lce located over Hudson Bay during -
“the last glaciation (after Flint, 1943). |



" Maude gulfs, as vell as Victoria Island (Fig. 1), vas
from the‘eonth and southeast.vJenneea (1952) also

“recoqnlzed flov of ice to the centrallkrctlc from a

source south of Klng w1111am Island Jenneas (1952, P.

'f950) defined the" limlt of Laurentide Ice during the last

glaciatlon on Banks, Prlnce of Wales and SOmerset islands

(Fig. 1).

Craig and Fyles (1960) placed the northern marglnﬁkf'

‘lthe Laﬁrentlde Ice Sheet on Prlnce of Wales Island

1

'betveen "..,southern loylands vith fresh‘qlaclal land-

forms and northern'nlthands..i" that ";.{bear‘lndeflnlte_

evidence of reglonal‘glaclation." Later, Cralgb(1964; p.
4) concluded that thednorthern plateau”of Prince of Wales
}Island had ‘been covered by Laurentlde Ice. This vas based
~on recognltlon of a thln layer of silty, rubblgétlll On-
‘southern Prince of Wales Island drumlins 1ndlcat1ng
northward advance of ice vere thought to have formed vhen
Hcontinehtal ice covered,all of Prlnce of Wales Island.
Cralg and Eyles (1960) ‘and Cralig (1964) also
-proposed a deglaclal pattern where - southward retreat of
ice vas toward an lice centre sltuated over Keewatln
'oNevertheleas, this general retreat vas complicated by
~£lovsucontrolled;by deep channels between theolslands;
For example, ice floﬁlng eastVOn Prince of ﬁales Island

! i
forned drumllns that cross older features. SOuthvard .
retreat contlnued to Keewatln vhere ", ..radial ice flow
‘ patternsnrecordbsuccesslve posltlons of the ice margin

e

B
o
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durlnoﬂdeélaclatlonﬁvl§ralgdand‘Fyles; 1960)5p.,5). '

FYlee (l963) concluded that"lctorla and Stefansson

islands (Fig. 1) 1ay~with1n,the northVest part of/thee

Laurentlde'lce sheet durlng'the last qlaclatlon and

retreat of ice was generally southeast. As the ice sheet~

thlnned topography lncreaslngly controlled lce-flow.

vThis, coupled«wlth the re—actlvatlon of lce, lead to the

complex dlstrlbutlon of drumlln flelds on. Vlctorla and
stefansson islands. . ' _ | A
Bird (1967) proposed that. the northern limit of -

Laurentide lce on Prlnce of Wales Island was located

.{between Browne and Ommanney bays (Fig. 2) vhich left the

northern platgau unglacliated. However, he also presented

"evldence of a local ice cap on Somerset Island (Blrd,

1967, p. 95). Llke Cralg and Fyles,(l960) and Cralg
c1964), Bird (1967, p. 96) used thevdlstributlon_of land-

forms to/define a.southward retreat of ice from the

central Axctlic back to an lce dlvlde over Keewatin.

Boydell et al., (1975) concluded frzp orlentatlon of
ice moulded landforms tpat Late w1sconslnan_lce floved

north over Boothia Penlnsula;fromrxeewatln. Based on

'freshness of glacial landforms on southern Prince of
Wales Island Netterville et al. (1976, py 153) agreed

‘vith Cralg and Fyles (1960). and Bird (1967) that Late

Wlsconslnan; Laurentide‘}ge had extended northward to
Browne and)Ommanney bays}”ﬁovever, Netterville et al.,

(1976,:p. 153) did not recognize an lndependent'Ceﬂtre‘of
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‘lﬁﬁﬁon sonerset Island. Barnett et al., (1976, D. 204)

placad the nargln of the Late WIsconslnan, Laurent lde lce
betveen Lowther and Grlffith lslands, till and fresh
strale occur on Lowther Island but not Grifflth.‘

" Vincent (1982, 1983, 1985) ‘proposed tvo stages, of

wtsconalnan Laurentlde ice advance on Banks Island The

- firat advance involved three«lobes and deposited the ‘f

Jesse, Sachs and Mercy4tills. The»second advance vas less'
extenslve than the first and only a slngle lobe advanced
from Viscount Melville S&pnd to the northeast tip of
Banks Island. The second advance is recorded by a ridge

of glaclally deformed, ftne narine sedlments that overlie
Jesse Till. Vincent (1982, 1983, 1985) concluded that

this rldge formed afber 10600+/- 270 BP (GSC-1437 ‘Lowdon

) and Blake, 1973) and likely after 16300 'BP (Hodgson and

4

—

Hodgson et al., (1984) 1dent1f1ed four tllls on

: Melvllle Island. 'Liddon and, posslbly,_Bolduc tills

correlate vith Early w13consinan Jesse, Sachs and Mercy .
tills on Banks Island suggestlng that all these tllls

vere deposited by the same glacial event The youngest

“till (Winter Harbour Till) ldentlfled by Hodgson et é&

(1984) o) Helvllle Island vas correlated vith Vincent'

(1982) Russell stade, a Late WIsconsinan advance. Hodgson

_.‘et .al.,' (1984) and Hodgson and)VIncent (1984) propose o -
‘that Winter Harbour Till was deposited by an' ice shelf

_grounded on the south shore of Melville and Byam Martln
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1slands betveen 1o340+/— 150 and’'§700+/- 150 BP.

These studies all conclude Qat\Pfince of Wales and
surrounding lslands/were last overrun by ice from a | e
squrce centred southeast-of‘the central Arctic. These
studies, hovever, begin to re-evaluate: ﬁLe location of a

N
single dbme of ice centred over' Hudson Bay as proposed by

Flint (194i? | i .

1.6.3 MULTIPLE COALESCING ICE SECTORS MODEL.

)..

) - _ ’ , ‘ e
Tyrrell's (1898, 1913) model of thre® coalescing ice

‘domes Qalned more acceptance in the layev1970's'as
,addltldnal‘data'and observations were compiled. Flint
11971) doubted but d;d.not abandon his single ice Eome‘_
~ model. A’'significant departure froﬁ\}LInt's hqdel came
Gifh khe recognition of the M'clintqckrlce Divide that
occupied the central Arctic during the Late Wisconsinan®
~and possibly ear}ierlfbyke, 1984; Dyke and Matthews, '
1987). | ’ |
The inﬁe;pretatIOn of‘thé M'Clintock Ide Divide
(Dyke and Prest, 1987) was based on the fact that b S

flowed east-northeast aqxoss Boothia Peninsula an+

southern Somerset Island depositing .two, fine gr 2

" . carbonate-rich tills. This fce coalesced with
southernkﬁargin‘of the ice ¢ap centred on nprtherh‘ m
- Somerset Island (Bird, 1967; Dyke, 1983, p. 30). Eastvatd'

floc?ng M'Clintock ice also coalesced in Connittee Bay
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vith vestvard flowing ice from the Foxe Dome. It is

: specdilted that this coalescence may have formed an ice

shelf in Prince Regent Inlet (Dyke, 1984, p. 15)
" Dyke (1984, 1987) defined the westward £low from the

M'ClintOCk Ice Divide from‘Fyles’ (1963) observations of

wéstward 6tlentated ice flow éeaturés'on Victoria and

stefansson islands Dyke (1987) suggested that Jesse Til1l

on Banks Island vas deposited durlng the LatF//;sconslnan

Vrather than Early Wisconsinan (and therefore Liddon and

possibly’Bolduc tills on Melville Island, Hodgéon et al.,

1984).

Dyke and Prest (1987) developed a model of the
Laurentide Ice Sheet that consists of four coalescing
Late ¥Wisconsinan Ice Domes. According to these authors
the Lauréntlde Ice‘Shggt at its maximum consistéd of
three sectors with a systeh of ice divides joined at

1ntersector saddles. The main lice divide, which runs

thtough the heart of their reconstruction ofbthe

'derentlde‘lce Sheet was named the Trans-Laurentide Ice

Divide (Fig. 6). The northern arm of the Trans-Laurentide
Ice Divide is Dyke's (1984) M'Clintock Ice Divide.
Tpe‘LaurentJde Ice Sheet's northern margin (or

Keevatln Ice) Is based on°the dlétzlbutlon of ice

marginal features and radlocarbon dated marine limits.

Inside the 1asﬁ1;;e limit alz marine limits form at the

time offlocal deglaciation which corresponds with the

inltial penetration of the sea. The chronology of xetreat

" 19
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FIG. 6: Multi-ice dome model (g:dlfied after Dyke and
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summarized by D}ke and Prest (1987) d;avs largely on Lozk
by Dyke (1983, 1984, 1987) on Boothia Peninsula, Somerset
and Pripce of Wales islands and by Green (1986) on
Russell Iala;Q.

The north-central Laurentidq‘lce Sheet retained its
full glaél#l confliguration and extent until 12000 BP. The
Laurentide Ice éhket began retreat from its position in
Viscount Melville Bound (Dyke and Prest, 1987) just after
12000 BP as Melvlrle Ind Vestern Vlctoria islands began
to rebound at about thls time. On Somerset Island and
Bootpia Peninsula at ﬁhls time the Laurentide Ice Sheet's
margin remafned stable (Fig. 7).

At 11000 gadshgfLaurentide Ice .Sheet margin,
sltuated in the middle of Viscount Nelville Sound, surged
across Viscount Melville Sound to Melville Island (Fig.
8). Dyke (1987) based this 1ntb;pretation on 7 new radlo-
carbon dates on shell and ;halebone collected on northern
érlnce ofyzales Island. Shortly after 11000 BP, the ice
shelf hadbdlslnte;ratedwaig the northern margin of the
Laurentlide Ice Sheet stabilized on Prince of Wales Island
‘at a large morainal belt. .

The nortﬁb:n margin of the Laurentide Ice Sheet . Y
retzeated’east across northwestern Prihce o£ Wales and
Ruséell lslendg betveen 11000 and 10000 BP (Fig. 9).

The margin then retreated soufheast at an average rate of
4km/ century (Green, 1986, p. 122). Ice had withdrawn

from Russell and northern Prince of Wales islands by 9800

21
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"_ nonnhwest margln had been much reduced across southern

‘BP and vas formlng the Nygaard moralne on eastern " \'

. Vlctorla Island The margin had changed 1ittle- ln the
' O
Gulf bf Boothla

) {g N
The northern margln of the Laurentlde Ice Sheet ‘had o

A4

| retreated from Prlngg of Wales Island by 9000 BP. Thls

Somerset Island whlle a. 1oca1 lce cap occupled n&st of -
the north The north west margln covered southeastern
Vlctorla Island (Flg 10) N | |
| Between 9000 and 8400 BP lce retreated from B
lnterlor Boothla 3enlnsu1a at a rate of 200m/ Y, vhlle

. & ?? 2'\;
- to the west, retreat vas 670m/ yr (Dyke, 19;;r p. 21). :

R A
I8 LA .

Durlng thls lnterval emergenCe of northern oothla _
Peninsula exceeded 30m/ century Nowhere has thls rate of
emergence been recorded in the Arctic, whlch would
\lndlcate very rapid glaclal un;oadlng Such fast retreat
rates vere probably accommodated by lce calvlng lnto the

'sea.vRapld re- advances, probably caused by surging as. they
lce front vas destablllzed by rapld retreat, produeed
1arge cross-cuttlng drumlln and fiutlng flelds on south—at

_eastern Vlctorla and Kl_ng William islands (Flg. 11) By
8000 BP, Boothla Penlcsula, Prlnce of Wales and Somerset :
lslands were lce free The north end of the Ancestral

Keewatin Ice Dlvlde had shlfted southeast and occupled

k o w R . )

lts near flnal posltlon
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1.7 SEA LEVEL STUDIES

| Early marine llmlt studies vere used by Flint (1943)
to support his single lce dome model. Such studies
included those by De Geer (1892) and Upham (1896): who
summar ized measurements on highest beaches (whlch“fney.s
called marlne?llmlt) in the form of an isobase map of
‘northeastern America. An isobase map consists of lines
vhich lndlcate the present altitude of former shorelines
whlch rlse towvard former centres of glacial loadlng
These maps indicated that mar limlt rose northvest‘
from the St,. Lavrence Valley éij;ames Bay
| These maps. prompted studies on ralsed marlmm
sediments and related features around Hudson Bay. Low =

(1896), Bell (1896) and Y 11 (1898) 1nd1cated that

Hudson Bay was still emerging- e‘ of glaclal\
unloadlng. Such stud Ws.continue ewvhere lnto the

'twentleth century by rdﬁﬁarchers shch as Goldthvalt

(1908), Falrchlld (1918),‘D ' l 934), Stanley (1939) and
Gutenburq (1941). Their lsobase maps showved that
’ShorellneS~tllted tovards Hudson Bay, indlcatlng that a
dome of ice had exlstedlthere. Flint (1943) used these |
‘maps to-support hls single ice dome model. * ‘
With the advent of radlocarbon datlnq’lleby, 1946)

a nev source of data vas available. Farrand (1962)

: compiled radlocarbon dates on. materials collected from

raised shorelines and developed uplift curves lncludlng
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‘:Vdurlng the 19SOs and 19609 (315§Q: 1963

29

" ons for Prince of Wales and Somerset islands. All of

ythese early uplift curves wvere corrected for eustatlc sea

level rlse derlved from unglaclated parts of the vorld

[

; rye and

w111man, 1961 Godvln et al., 1958; Shepard, 1963, 1964%.
These eustatlc curves.vere based on_ the assumptlon that |
changes of sea level could be‘measured at tectonlcally
stable sites (Walcott 1972) and changes in sea level
were globally unlform . ‘

Walcott (1972) proposed the concept of non-uniform

yhydro~lsostatlc deformatlon of ocean basins which would

L SN

’fpibaﬁce a‘unlque sea leuel hlstory for each area on a:

transect away from the lce margin. Walcott (1972) furtm'r

'developed Nanson's (1921), Daly's (1934) and Brotchle and

Silvester's: (1969) concept of a mlqratlng forebulge He

posgplated that an ice load dlsplaces vlscous upper

mantlepmaterlal outwvard, creating a perlpheral*depresslon

| around the margln of the load with a- forebulge beyond

mlqrates. Farrell and Clark (1976) and Clark et al.

that. Removal of the load causes movement of displaced

‘vlscous materlal back into the unloaded area. This caﬂSES

upllft ln areas that vere £ormerly depressed and

,subsldence ln those ‘areas across whlch the forebulge

‘0

A(1978) later dérived the same concluslons as Walcott

1(1972)

Sevexal emergence curves . have been constructed for

- the central Arctlic. These lnclude curves for Helvllle



Island (Hodgeon, 1982), Cornwallis Island (Washburn and

w0

~ Stulver, 1985), Somerset Island (Dyke, 1979, 1980, 1983),

Russell Ieland (Green, 1986) and northern Prlnce of Wales
Island (Dyke, pere. comm., 1987).

Dyke (1984) constructed an lsobase map for the

‘central Arctic (Fig. 1235 The 9300 BP shoreline rises to :

-a rldge over M'Cllntock Channel. More recently, Dyke and
Dredge {in press) and Dyke (1987) publlehed a 9470+/ 90
_'date on marine limit (95m)- at Browne Bay. Thle vas the
flrst reliable date ‘on a speciflc relative sea level from
Prlnce of Wales Island and does not £lt the leobase
pattern proposed by Dyke (1984). The radlocarbon date
from Browne Bay mi? lndlcate.faultlng elnce.9300 Bé (Dyke
and Dredge, ln‘prese): ﬁence a.najor.objectlveﬂoflfleld_
work was to date Holocene shorellnes to determine the
degree of departure from thev9300 BP'lsobase pattern
»derlved by Dyke (1984) and to provlde further detalle on

\

postglaclal emergence ln the area.
‘1.8 SUMMARY AND~STATEHENr;ot"68JECTIVE8

“ﬁesearcnalnfthe central Arctic (Craig and Fyles,
-1960 and”éraig, 19649 . seemed'to support Flint's (1945)
elndle ice dome model. Northvard orlentated druullne vere
ethought to have £6rmed vhen contlnental ice covered the
vhole northern-part of Prince of Walee,Ieland. The
‘formatleﬁwofleastvard_orlentated drumlins and flutinqs

~
BN
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FIG. 12: 9300 BP isobase pattern for the central Arctic
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(modified after Dyke, 1984). Note 95m marine
limit (9470+/- 90 BP) on northern Prince of
,Nales Island. Isobases indicate that marine
limit should be between 180- 190m asl.
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were attributed to late glaclal flow lnto Peel 80und

during ice retreat.

An-alternative model was lntroduced in the late
19805 This model involves several ice dlvldes vlth p
interlocking saddles forming a complex Laurentide Ice
'Sheet dur{ng the Late}ﬂlsconslnan. The northern part of
this ice sheet is the M'Clijktock Ice Divide. The concept

of this lce divide a8 proposed by Dyke (1984) vas ”
‘ﬂdeveloped from observations ‘made ‘on Someraet Island and
. Boothla Penlnsula;-lce floved east over these areas frdm
the M'Cllntock Ice Divide during the laat glacial
{maximum. This hypothesls implles that northvest or\ented

features observed earlier on Prince of Wales Island
.predate the laet.glaclal,naximum. o,

A means by which Craig and Fyles (1960) Snd Craig's

(1964) hypothesls can be further evaluated agalnst that

" of Dyke's (1984), is;through a study of the geomorphology‘

and glacial hlstory of southern Prlnce of Wales Island.
Therefore objectives of this 'study are, .
1) To map the surflclal geology of southern Prlncijof
B Wales Island,_ | ‘
‘2) To determlne the chronology and pattern of
.glaclatlon, B |
‘3)'To deternine ‘the chronology and pattern of
'deglaclation," |
4) To determlne the emergence history
?? i ,

. (1('



CHAPTER 2
QURFiCIAL HATER&ALS AND LANDFORMS
2.1 INTRODUCTION

The charactetlstics‘and distribution of 1andforms,
surface end subsurface materlais are described in this
chapter (Fig. iﬁ; back pocket).-Surface materials are
divided into,seven genetic cateéorles and mapﬁed

| according to Geological Survey of Canada standards.
2.1.1 BEDROCK

Bedrock consists of: 1) Proterozoic gnefss and
marble, 2) Late Silurian carbonate rock, . 3) Devonian
clastic sedIMeﬁtaiy rocks and 4) .Devonian carbonate rock.
= Proﬁerezolc ;nelss and marble are allgnedgnorﬁh-south |
aIbng-the east coaets of southern Piinee of Wales and
‘Pandora islands. Late Sllurian carbonates abut this
Proterozolc rock. Devphian.clastic rocks are exposed at
the surface up to 38km vest of Late Silurian carbonate:
rqeks on southern Prince ef"Wales5island. Coarse
eonélohetate found close to Late Silurlan carbonate zock
grades to sandstone farther vest. On Pandora Island a

sinllaz association occurs except clastlc rock does not

- ' 4 ' 33



// i/ l 34
,(
ww
extend aarfar vest. Devonian carbonate rock outcrops
intermittently vest of the sandstone on southern Prince

of Wales Island. | 4
Postglacial weathering has removed glacial abrasion
marks from most outcrops. Striae are best preserved on
recently exposed carbbnate rock and some occur on
conglomerate and gnelss but not on sandstone. Most sttlae

7
1nd1cate eastward, flow which occasionally cross-cut

-~

striae oriented horthvest On Dixon Island, off southeast
Prlnce of qu;§ Island, strlae orientated northeaat
cross- cut sériae orlented east- nort;eaat _Grooves occur
on cdﬁglome;ate and gneiss, are aligned eaat -vest, and
are located on Pandora Island and at Le Fcuvza Inlet on
Prince ok Wales Island. Large ice streamlined fozma,
'alignedﬁvest -east on northern Pandora Island, sbuthvest-
northgast, north of Crooked Lake and southeast-ﬁorthvest,
easq?of Gulllemafd Bay, occur‘on carbonate rock.

. B .

. : . L /
201.2 SURFACE TILL

¢ The definition of till as defined by the fNQUA Till
Worklhg Groub (2a, 1957), wvhich is accépted as the
definition of till for this thesis, is "...a sediment

that has been%trénsportéd and subsequently deposited by

or from glaciéi ice, with 1ittle or no sorting by vater."
Surface till Lé’suﬁdlvlded into two thickness categozles,

‘veneer and blanﬁet. Till veneer is 0.5- 3m thick and does

-



not mask minor relief of underlying bedrock. Till blanket
is >3m thick and masks minor relief of underlying
bedrock. Til]l vemeer is .widespread over elevated areas in
the éaat but ii rare {n the ve;t.

Till blanket is subdivided lhto six morphologfcal
categories. Thesevinclude: 1) megaflutes, 2)%h1gh relief
Qtteamllned till, 3) lateral shear moraine, 4) lowv rellef
xstreamllned till, 5) ribbed moraine and 6) end and
lateral moralne.

Till with meqaflq&es orientated southeast-northvest,
ls located on the west coast of southern Prince of Wales
Island. This till extends 125km from the southwest coast
north to the edge of thé study area, vith a maximum wvidth
of 38km. It is difficult to map from the ground or
alrphotos, but |is consplcuous on satellite images which
cleazly display streamlined features of low relief
(<10m), but great length (up to 26km) and width (0.5 km;
Fig. 14). & ,

Megafluted till is superimposed and Eross-cut by
high relief streamlined t111 farther to the east (Flg.
14). This till is aligned with the megazluted till to the

south. Hovever, high relief streamlined till arcs across

the north end of the megafluted till. High relief ‘'stream-

lined till extends 113km from &ulllema:d~8ay northvest to

Crooked Lake, covering a width of 46km. Streamlined
y ‘

appearance is imparted by drumlins I00m ETEET Skm long

and lkm wide. : £

35
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FIG.

14:

N\

-

.Satellite photo of southern Prince of Wales

Island. Megafluted till (A), lateral shear
moraine (B), high relief streamlined till (¢,
low relief streamlined till (D). The lateral
shear moraine is interpreted as produced in a
dynamic boundary separating wvarm-based ice over
(C) from cold-based ice over A (moulded
earlier).
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A single narrov ridge of till delineates the western
side of the high relief streapllned till (Figq. ZQ&
This tldge is 74km long and is much lover and narrover
than related drumlins. The attenuated shape of the ridge
suggests it is similar to a drumlin yet 1its location at
the vestern edge of the high relief streamlined till
suggests a different origin. The ridge could have formed
in tvo vays. First, it could mark the side of a large re-
advance‘lobe {f ice vas absent to the west. In the lobe
no splaying occurred as lndicated by perfect parallelism
betveen the ridge and the high relief_drumlin field.

Secondly, the'rfdge could mark a,ﬁormet shear zone gt
at the side of an ice stream.’lnzthls case ice west of
the ridge would be experlenclngvflttle'or no basal flow
vhile to the east flow wou}d‘be rapid. Thus, the ridge
could be referred to as a lateral shear mora}ne (Dyke and
Morris, 1988). | ,

Lov relief streamlined till is located east of high

relief streamlined tlll and has a strong east-vest

. orientation. Sgreaulined appearance is imparted by
drumlinoid ridges <Skm long, lowqh and 0.5km v’lde‘.
Seven distinct low relief drumlin fields occur in the
area. Three lov relief drumlin flélds cross-cut the
eastern boundaty of high rellef streamlined till. Theée
drumlins are allgned tovatds %e~Feuv:e Inlet, Transition
and Young bays (Fig.IIS). Orientations of drumlins at’ the

4

heads of each low relief drumlin field indicate strong

N
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. FIG. 15: Distribution of low relief streamlined till,
ribbed moraine, end moraine and lateral
moraine.
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‘flow convergence.f o ’ ,
. “?; 'f Other low relief drumlin fieldsgare aligned toward
licOningham, Guillemard and Inner Browns bays. Streamlined
‘forms cross;cut;the northeast margin of megafluted till
(Fig. 15).‘8treamlined forms within each of these i |
indicate parallel flow ) . ‘ ‘ , _
Ribbed moraine is associated vith two different
.streamlined landform . A large ribbed moraine field is. .
located at the distal end of the high relief drumlin .

.field (Fig 15) Fluted ribbed moraine marks the

transition from high relieg drumlin field to the larq&ﬁ@f

area of ribbed moraine Individual ridgesrare conc::;;fi'”'f
"vdovn ice, <20m high and <2 5 km- long | |
Fields of minor ribbed mof’ine are located around

F;-the heads of low relief drumlin fields at Transition and

Young bays (Fig lS)r This ribbed moraine is similar
N to the larger ribbed morain@ field, except individual

5ridges are only lkm long and marks the boundary between

dl;hiqh relief streamlined till and low relief streamlined
'till.' - | g - s

| End and lateral moraines areylocated in the east _i.’i;;‘fgj

:vij,part of the study area (Fig 15) and are <10km long R |

o . and- <40m high Four end moraines are rec@bnized between

. ,jInner Brovne and Young bays, twenty-three south of’ioung S

R

yBay and tvo along the southea t coast of Prince of Wales.377-v )

-.:y;sland Lateral moraine is lodated whereothe Barrow 9‘

‘hgdqgsnSition”a

E Sorfdte is dissected at strze'ecki Harbl
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e

and Young bays. Three small lateral moralnes are located
»
‘south’ of Young Bay on the Barrow Surface north £ace,

south of Strzelecki Harbour, and north and south of

xTransltion Bay -

P

B ;o T : o ‘
© 2.1.3 GLACIOFLUVIAL SEDIMENT AND LANDFORMS
4 o Glaclofluvlal deposlts are subdlvlded lnto ice
: vcontact and proglacial sediments, Ice contact stratifled
Zdrift lnclude eskers and kames conslstlng of 1oca11y
C derived cobbles and sand wlth some Precambrian erratics
'v'Kames occur as rldges and conlcal hllls and occur'u
throughout southern Prince of Wales Island The largest
esker ls allgnedqeast northeast towards Transltlon Bay
(Fig. 16). Smallér eskersZ’aligned -south- north, are.

ulocated throughout southern Prince of VYales Island.

}v Proglaclal outwash occurs only above marine 1lmlt

’St of Flsher Lake and on elevated plateaus along the t
'east coast (Fig 16). Proglaclal outwash conslsts of

9 :Qel and sand,,l- 10m thlck deposited by glaclal melt— '
”ir,oater streams *«f ' |

Prenw13consln$h fluvlal channels carved ln carbonate .

)Adrock and gnelss are 1ocated on the east coest of Prlnce

PR

of Wales Island (Flg 16) These fluvlal channels must
'be pre Wlsconslnan because they are partlally drlft
"'Ffilled and unassociated vlth landforms of the last

“f‘lglaclatlon The largest fluvial channel ls 10kn wlde:t

’
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FIG 16 General locatlon of maj‘or eskers, kames, :
, ‘proglacial outwash and glaciofluvial channels.:
~ This. ‘g,igure .also presents location of probable
Tertiary and post Tertiary fluvial channels.
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100m deep and probably formed during the Tertiary (Bird,
1967, p. B1). This fluvial channel cuts through the |

'Barrov Surface at Young Bay, looping west through

| Crooked Lake, then north to Inne: Browne ,Bay (Fig. S

16). Dyke (1983) mapped similar channels on 30merset

-Island which he interpreted as remnants of a Tertiary

drainage system severed by the block faulting that formed

the presént~ish

/0

of the Barfoir

”?»nd channels. Smaller channels vest
E5Y . ;.:z
)

Ki%ﬁ}e (<100 n .deep, 0.5 kn wide) are

aligned north south and probably formed after the "
Tertiary osiﬁ 16). '“ S el ‘ "Qx
Otherac annels carved in carbonate rock and gneiss

are glaciofiuvial These channels are aligned ‘south- nortm_:

and east- -vest (300m deep, 0.5km wide) carved in the m

Barrow. Surface on Pandora and Prince .of Wales islands.

*These channels are dtift free and are associated with

Late Wisconsinan, deg cial;landforms (Fig{ 16).

1\

2.1.4 MARINE AND GLACIOMARINE DEPOSITS

Most raised marine sediments wvere . deposited vhen ice

' retreated in contact with the sea. These dnclude fine

grained glaciomarine sediments as vell as nearshore and
beach deposits all of which are widely distributed (Figq.
13). Nearshore deposits are stony to stone free silts,

further divided into blanket and veneer. Harine silt

'

veneers are <3m thick and do not mask relief of

g R
M o

e g L
o

'y
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"under1y1ng materials. Muéhwdf this sediment represents‘

£tneppart1c1es aglitated from:tlliﬂby vave actlon and re-

‘deéposited ‘in the Iittoz‘ai’z“‘b‘né"‘; o - ‘
' Beaches conslst of elther gravel or sand and have a

”‘stepped svsle and ridge topography Throughout the

iy western and central parts of “the study area beaches L

conslst of angular to sub-andular carbonate gravels. East

.coast beaches conslst of materlal derived from . K
Precambrian rock, Devonlan sandstone and conglomerate. »<:
Beach materlal 'does not exceed lm in’ thlckness in mosh., '. ;
‘places because armouring of underlying t111 by gravel |

_ restrlcts availab&llty of materlal ﬁBeaches in the morth—

east psrt of the studx area consist of sand because local §“
t111 is sandy and bedrock 1s sandstone _ _\ .

\}ir M . ‘ . .

x’qi . - '

2.1.5 AaLLUvIUM.
Alluvium occurs throughout the map area along‘givers

,‘and streams (qu. 13). Alluvlum Is not -extensive due to.
the area 8 aridity, short period of runoff, and the

' presence o£ permafrost under stream beds and banks.
‘Materlals are derlved prlncipally from till and are. ;
icommonly rounded. to subangplar Alluvium is dlvided into

Jjactive sedlments 1ocated in the ‘present flood .zone and

”Llnactlve sedlments formlng terraces.."" |

Alluvial £ans and plains (Fig 13) generally 11e in

the ptesent ‘floed zone Fans‘form vhere fluvlalndepostts

|



.
spread laterally as rlvers escape steep, conflnlng
valleys. The largest fan is located north of Flsher Lake.'b

| Alluvlal plains are broad deposlts of fluvlal sedlments‘ b
spread over a braldplaln The largest ls located in the .
‘extreme northeast of the study area.-

Alluvial terraces (Fig. 13) are perchediabove the

presentdflood:zone;'The largest area of inactive alluvium

is located at the mouth of Fisher River (Fig. 13).

2.1.6 EMERGED SHALLOW MARINE SANDS

| ‘_ * S
Broad, flat areas of sand are located on the north-

east coast of Prince of Wales Island and the adjacent

coasts ‘of Pandora and Prescott 1slands (Fiq 17).

Abandoned river channels, inclsed no deeper than 0.5m, -

\
are located on the surface of these broad, flat areas of

4
and are littered with Precambrlan clasts ranging in size

sand The surfate of these have p:ckets of Mya truncata
from several centlmetres to one metre in diameter.
Precambrlan outcrop does=not occur locally and mdst have
been transported’by sea lce to these sites.

Unconsolldated sand was. probably derlved from rivers

: cutting through sandy sur face deposlts,‘and to a lesser

~ extent, exposed sandstone‘on northeast Prlnce of-Wales'v
-Island and Pandora and Prescott lslands. Sand :as |
transported by rlvers to Browne Bay where it vas then -

deposlted on horlzontal"sandstone“bedrock pOSslbly by ‘L
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E=)  EMERGED SHALLOW MARINE SANDS

FIG. 17: Location of emerged shallow marine sands. 1)

Pandora Island; 2) Prescott Island; 3) Prince of
” ‘Wales Island. : '

N



-_llttoral drltt,dEmergence has since exposed part of the

~,Brovne ‘Bay floor, but, evales and rldges as!oclated with

sand beaches elsevhere are not present. The absence of

svales and ridges, the sand matrix, presence of drop-

- stones and Mya truncata all characterize these featuree

+2.1.7 AEOLIAN

as emerged shallow marine sands.

~

N

i

Emerged shallow marine sands have-undergone'erdeion'

- by strong northwest winds as indlcated by sand shadovs dn

lee sides of dropstones; surface mOrﬁhqlogy of quarti

s

_.grains and lack of vegetation Sand transport,south is

illustrated by streaks of sand oriented north- south on
sea lce in Young Bay (Fig. 18).

Sand depos!tion occurred on the south shore of Young
Bay. Perhapg the and's'transport capablllty dtSpped as

it rose 300m from sea level to the Barrow. Plateau. What—'

" ever the cause,’ sand is draped over till and beach- rldges

. "
v O

1nd1cat<:g deposition Alrphotos illustrate an aeolian
sheet with two dlstlnct dovn -wind lobes (Filg. 18}2
' ffz:". ‘
2.2 SUBTILL SEDIMENTS
. . ’ '. ; .
Tvo sections along Fisher River expose sediments

beneath the surface (sectlons 1 and 2; Fig. 19). The

oldest unlt is a dlamicton exhiblting a northvest fabric,

46

B



- FIG.

18

reaks of wind-transported sand aligned north-
sputh (arrow) across sea ice in Young Bay.

nd is transported south from emerged shalloﬁ
marine sahd (A) and ‘deposited on the south

\coast’ gung Bay (B) as an aeolian sheet.

o
1
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ﬁ abundance of anqular clasts, striated parallel to the
clast's long axis and supported by a compact matrix of
sand, silt ;;d clay. This uﬁlt is interpreted as a till
and differs from upper surface till both in colour and
fabric (Flg. 20). Where the surface till is exposed there
is a strong east fabric (Fig. 21).

The younger of the two subtill units at section 1 q‘
(Flgs. 22, 23) consists of rounded tolsub-zounded
boulders which fine upvard to sand. The boulders are
bedded and dip north at an angle of =2 . Bouider
imbrication indicates paleocurrent to the south. The

planar sand beds conta{n fragments of marine shells. A

10cm thick lens of clay ;ates the Souldets from the
unagrlylng till. This ciay iens probably formed by trahs-
location of clay from overlying materlials. The clay may
have accumqlated over the lowver till because of change in
grain size from the coarse fluvial gravels through which
clay was beihg transpor;ed to the finer grained lowver
till., The clay lénslls‘homogeneous, lacks oréanlc
material or shell and coats all clasts. 

The sand and boulder gravels are elther fluvlial or
glacliofluvial. A'glaégofluvial interpretation is
suggested because the sands and gravels dip to the north
vhereas the present drainage is to the south. However,

the imbrication of clasts sugqesfs,a paleocurrent to the

¥ . . b .
south. Sand beds dipping north could represent the up-

stream end of a point bar (Allen, 1986; Catto, 1986).

r~—
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- FIG. 22: Section 1, Fisher River. Fluvial gravela' d

sands dip %2 ."«"‘\nogfh-. Imbrication, however,’
suggests a palqocurrent south.



. FIG.

23

Section l Fisher River.

iA; Till related to eastward flov (Flow towards

“zgreader)

,.P,

:B:fFluvial gravels and sands/(arrov indicates

‘ipossible dlrection of flow)

';C{jTill related to northwest flow (arrow

1nd1cates direction of flov)
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jwith section 2 (Figs. 24 25)

. ' o C ' . * .
. + . Lo . } o

-

_Therefore‘these sands and gravels are;interpreted as

fluvial.

.The ‘upper half of sectiio 1 appears to co,,rrelate : l ;
3 "ln section 2 are »

planar bedded and underlie tir

4

‘an eastward fabric.

,Section 2 also has a sharp erosional contact between the.
kupper till and sands. Abundant erratic marine shells

“occur in the sand ‘which may correspond to the sands and
'gravels of section 1 A (basal) till was not observed at

4section 2

2.3 PATTERNS OF ICE FLOW

LA

Morphological subdivision of ti11 reveals a clear

' relative chronology of glacial events. This chronology s -

evident from the positions of end moraines and the cross-7

"cutting relationships of ice moulded and inscribed }w’:f'

4.

features The oldegt surficial glacial deposit is mega—;,

‘ 'fluted till on the. vest toast. Megafluted till probah}y

:represents advance of ice from the south, possibly

Keewatin wNorthward advance is inferred from the shape of'

‘Lavstreamlined forms Furthermore, ice apparently never

-"cro;sed the island or adjacent islands Erom the north.

o Formation of the hiqh relief streamlined till and

flateral shear moraine followed initial advance of ice.ihm"
}'Ribbed moraine located in the northwest of the study area.

,A'iprobably developed sjmultageousiy with the high telief

I LR SR e s R
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_FIG. 24: Section 2, Fisher River.
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FIG. 25:

Section 2, Fféher River. AR }ﬂi

- 'A.

B:

A

T111. relatéd to éastward flow (arnow
indicates direction of flow) BRI w?
Fluvial sands (arrow indicates pgasibl"
direction of flow) R e
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-streamllned tillﬂ) | -

The low relief streamlined t111, which contains the .

~“xseven vast- east orlented drumlin’ flelds, developed when -

an 1ce divlde formed vest of Prince of Wades Island The

lce’ dlvlde may have formed by. l) lce flow to the area

~ from elsévhere; 2) development in M'Clintock Channel or

'i3‘) from d*twe-existlnglice mass whose configuration and
. A R , \ . ‘

flow subSequehtly‘éhanQed, Ice flow from elsewhere is

;.~uh11ke1y becaoseuthe megaflutes, high relllef streamllned

,% ’

. . . - . . : . ‘ . . "‘v
“‘till,‘lateral shear moraine‘and ribbed moraine were left

N [ 4
Channel by instantaneous glaci zlzatlon (Ives, 1978) is

- unlikely as thefM'Clintock Channel is octupied by the

"(“9

sea. The most llkely explanation for evelopment of low

zeﬂlef stréamlined ti;f‘is through formation of a nev ice ﬂ‘
vdf&lde from a pre exlsting one whose flow originally ",555 |
'fozmed the h#qh Iellef streamllned t111 and associatgd

&

. rlbbed moralne. This hypothesls does not requlre removal

.and re- establishmeht of ice.
g Shift ln lce flow does not explaln lovez till and
ufluvial gravels in section 1 lf lowez t111 1s associated

Vith the high telLeE streamllned tlll Fluvlal gtavels

‘vs ggest that Lse, which deposited the high relief

'streamlined till, left the area for deposltlon of these
fluvial gr%vals to occur. Howevet, lover t111 in section

1 may not have been deposlted slmultaneously wlth the

57 ﬂ
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\high relief streamlined till, but by an earlief flow.
Landforms associated with the lover till may have been
dedtroyed by a.later event Fluvial grevels overlying ‘
till at section 1 may have been deposited prior. to a
iater flow. Til1l associated to the high relief stream-
lined till may have been removed from section 1 by |
eastward flow,

Ice flow forming the low relief streamlined till wvas
less erosive up ice toward the divide Distinct talls of
till on the eastern sides of the high relief streamlined
till vere deposited when general eastward flow was
superimposed on the- northward oriented landforns.

' However, the low relief streamlined till completely
disappears still farther up ice, where the older bedforms
are left.entirely unmodified by the younger flov. This
implies that the older bedforms were under a protective ’
covering of cold-based ice whereas warmxbased ice

k occurred farther from the divide eroding the older
bedforms while forming the low relief streamlined till.
Change in temperature regime from cold-based (uph .
ice)'to warm-based‘(down-ice)~ice is‘indicated‘in tvo
wavs; First in three 1ow rellef drumlin—fields (Young

-Bay, Le Feuvre Inlet and Transition Bay) length to width

A)

,ratios vere determined on drumlin forms both at the gﬁﬁf-

ice and up- ice locations of low relief streamlined tills i

(Transition Bay, Le Feuvre Inlet Young Bay)

38



TABLE 2: Drumlin Measurements

Locat@
Trans Mifon Bay

Drumlins Counted;
width '(mJ; '
Length (m);

- Ratio; .

- Le Feuvre'Inlét

Drumlins Counted;

‘Width (m);

- Length (m);
Ratio;

Youné,g;y

Drumlins Counted;

width (m);

- Length (m);
- Ratio; .

e Stream -

209
160
560
3.5

110
232
689
3.0

55

220

- 620

2.8

Dovn-ICe‘Stggpm .

112
. 210
930
4.3

64 .
230
930

4 tp." R 3

18
242
1000
4.2
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““_fformer ice streams (Sugden, 1977 Shilts,l

- drutgl}inoid forms from \gt (up ice) to east (dovn ice).
: Larger drumlinoid forms down—ice shov that erosivenesa
increased avay from the cold based ice. Second, ribbed’
Mﬁmoraine located at the head of lov rellef drumlin fielde
qt Transition and Young bayswmay havJ'formed in an: area
N‘dv@stick and slip between cold and varm-based ice.
Formation of iibbad}koraine occurs vhen ice flows into a
‘depression vhich pesults in. compressive flow (Shav,,
1979). Cross sections through these ribbed moraline fields
J,(Fig. 26 ) indigate that ribbed moraine formed,on both
ascending and declining slopes end topographically high
areas (Figs ,27', 28, 29, 30). Therefore, formation of
ribbed moraine as described by Shaw (1979) or Lundqvist
(1969b) does not apply for these two ribbed moralne ”

fields Sticking and slipping of ice in'a zone betwveen

. cold. and warmed based ice may have wrinkled or deformed
_debris rich basal ice into ribbed/moraine features,._

In the

ntarctic and Greenland, ﬁlow lines converge

at the up-ice en ice streams (Hughes et al., 1985) .

clearly defined bou dary exists betveen the ice sheet and

ice stream strea lined forms converge atﬁthe up-ice

position of the loy relief streamlined ti"ls at Younq

i Yo A

' Drumlins in low relief drumlin fields
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Browne, Coningham and Guillemard bays, and one north of
the megafluted till, do not show convergence or
concentration in well defined bands. Similar lce moulded
features described elsevhere have benn 1nterpzeted to
indicate regional flowv lines vlthln an lce sheet (Shilts,
1980, p. 216). |

Ice retreet is recotded on southern Prince of Wales
Island through the presence and dletrlbﬁtlon of striae,
subglacial and ice marginal meltwater channels, low
rellef streamlined till, end and lateral moralnes, eskers
and kames. These features indicate that direction of ice
retreat wvas toward an ice centre located over south-
vestern Prince of Wales Island. | ’

-Thls chapte; has introduced seven genetlic categorles
for surface materials. Subsurface steatlgrapﬂy vas
descrlbeq for two sections ﬁocated beside the Fisher
River. Former pattern of ice dispeisal and relative
chronology vere descilbed Erom tﬁe dlst:lbution of
surficial €111 and stratigraphy of sedlments found 1n two
sectlions beside the Fisher River. The next chapter
pzopoqes an absolute chronolagy for pattern of lcex‘
dispersal and descrlbes chafecterlstlcs of material
distribution and ice flow patterns. |

(
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CHAPTER 3 LA

1 , . A

‘CHRONOLOGY AND ‘PA_TTERN OF GLACIATION
The-lntérpreted absolutg chronology of ice advance
. and retreat is outllned in this chapter. Ice flow
pattgrn§ from the lagt glaciation are defined from
materlﬁ; distribution maps which indicate the location of

W4 ‘

former ice divides.
3.1 DETERMINING CHRONOLO?Y OF GLAéIATION -

Absolute age determination of fhe glaqlal event
which formed megafluted till is presently medsslble
‘because datable material wﬂich would have -provided such a
determination vas not Eound; Hovever, a maximum age of -
the lower tilljand a minimum age of the upper till are
provided by a variety of dates on m;rlne shells collected
_fr&m lntgr—tlll sénds,and gravels at section 1 and from
subtlll fluvial sands at sectlon 2. Amino afid
‘ determinat;ons)véne made on both shell samples (AAGL)
thiéas u:anl&%.sgrles (UQAM) and radiocarbon dating

(GSC) were done on shell fragments collected from.section

1 (Table 3).

Ve " 65
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Uranium Series Date And *

Radiocarbon Date For Southern Prince of Wales

TABLE 3: Amgno Acid Ratios
| Island.
Dating Fisher River
- Technique (section 1)

- 84-DCA-26 §
Amino Acid oo
Racimization )

- Free 0.160 0.200 0.200
0.044 0.048 0.042

i T:fé%%.

y

U?éhfuﬂ4ff.g

(AAL- 4306T ™

Series . * 34000 BP
Date*: - - (Dyke, pers. coam.,
St ! 1988)
) 2 « . . ' ;
# Ratifocarbon
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S Keewatin (shilts et al.. 1979);

‘3.2 MATERIALS DISTRIBUTION

‘characterized by either Dubawnt or Boothia dispersal

' L |
. [ L .
. Lo « . . .
~q‘“(’v ' . g
o R /q\ K
. » s
- Uy .
/~
v,

Surficial matérial on Prince of Wales Island is f‘

A

<

dpatterns (Fig. 31) The Dubawnt dispersal train ofl

isource area material with 1oca1 debris. On the other

1o£ debris down ice from a discrete source area..Haterial

n::ords the distribution

"l

dispersed ;?Bm such small\areas prqyides information on

A

ﬁflov direction, transport distance and rate of mixing oﬁ.

Vhand,.the Boothia dispersal trains (Fig. 31) have an

v
L

'=f; extensive sburce area Ice flow in the same direction and

-

.

lf'duration over a distinct bedrock type provides the same }'

”dinformation as the Dubawnt dispersal train but also

:fformer ﬂte st:eams (Dyke‘

’iijﬁlpi ,ce on either side Such rapid flow transports d;” 3.'

i example, Dyke s (1984) work on Somerset Island and

”

f;Boothia Peninsula illustrates the puzpose of analyzing

'ftill samples ger such properties.‘lce flowed east over

ﬂfSomerset Island and Boothra Peninsula as ice streams

‘,'depositing calcareous material o:ﬁ; gneiss. This resulted RS
. ' : ,,gu B
-“iin abundant carbonate clasts, low percentage of sand, co

=

= s L e

\.

high carbonate content and relatively lov amounts 6?

trace elx’ents.;piﬁ-i”xd‘df

ﬁu

’ p 0244) For "awit'd
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t Ice floving west east across southern Prince of

‘*Ap"lee Ialand lnco omated and deposltedwcarbonate over
o ‘ u
east‘coast clastlc rock*and gnelss A Boothia Type

dlspersad o£ carbonate éast across southern Prlnce of

M'JVales Islahd\occurred because of the large area of '
’;carbonate rock., Therefore, till samples collected from
.'througﬁgut the\:t\dy area should define carbonate‘ s
’ dlspersal pattern:\bortraylng dlrectlon ‘of ice flow The

h7th1n band of Late Silurlan carbonate bedrock wvould not

h ]

: ‘\ '
' affect dlspelsal as it is downtlo £rom the lnitlal polnte~o

‘of dlspersal e \ 5 ‘4'

&
;!u

: Tlll sampl es. (3%0) vere cbllected frém about 75% ofy_f

\

‘ - the study %rea (Flg 32) These samples are from well

dralned sltes, 5- 10cm above frost table, ‘and each sample
,vas analyzed for llthology, graln slze, carbonate%L’
icontent, geochemlstry and colour (dry) Lithology is

determlned by ldentlfylng clasts >2mm ErOm a random‘

selectlon oE 100 This method differs from the . percentaqe .
by velght method used by the Geological Survey of Canada,
Three 11tholoq1ca1 types are mapped, carbonate rock (Fig;

33), sandstone and gnelss (Flgﬂ 34) ot

so lun hexanetaphbsphate to ensure deflocculatlon of clay
F I SRR A
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© FIG. 32: Distribution of ‘transects on southern ‘Princé"‘df"' o
‘ ﬁ‘ . Wales Is(*l,and'. EREE ST T v
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' _FIG. 33 Carbonate ‘clast content (%) of th"ﬁianule -
. o fraction of till on southern Prince of Wales..
. ,4-1 ‘ “Island Carbonate gzanules are. distributed from ,
© .. . ... their.scuxce (1) east. ontq&'lastic and R T
- o7 metamorphic rock (%2). Four“gramwle dispersal *-

| trains are illustrated at Trafsition _Bay’ (A),‘u

VQLe quvre‘lnlet (B), Young Bay-(C) and
,THu DX Valley (D)

Sy e A e T
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FIG 34° Sandstone aqd gnelss clast (%) of the gzanule
fraction of till on southern Prince of. walqs
Islandwﬁbepositxon of, carbénate granules (1)

o 'j onto clastic granules (2), Pour’ carbanate I

uskox Valley (D)

'«

. o "g :

spe sai trains and. lllustrated at’ Transltlon\.
“"fe Feuvre . Inlet (B), Yougg Bay (C) and_




)‘- developed by Dreimanis (1962)

P

..
.|\

; sedimentation column Eleven h_ydrometer readint}s éte |

‘:‘ken over 18 hours for the construction of grain si:e“
Mg

curves from which percentages of’ sand, silt and clay aﬁ
determineq Distribution of % sand (Fig. 38) 1s - e
determined by plotting &rived values 8ilt and clay

percentages areg. comb\lned (Fig. 36) to -enhance thelr .

3

distribution patteripns. S - ‘ ——

mCarbonate content 1is deter ” n"@ frOm ‘the method

ried sampl.e (1. 7 g3

"

o <64um) is placed in a flask with a 20@ solution of hydro-

i chloric acid The CO produced displaces a solntion in a

- _to the distribution of cobalt, copper and nick~1e only it

sealed Chitt:ick apparatus Displacement of *tion is .
‘ measured g’h‘ce all carbonates ‘react with.,,the d (up to 1
4

-~ houz )-&* Carbonate distribution ,is determined by plotting

the totaL carbonate content of each sample (Fig.,,37)

Base metal concentration (cobalt, coppe-r,'nckl‘e, . o

» v.
zinc) are determined by atomic absorption spect:?gmetry on

o ‘the clay £raction of a random 200g sub- sample split from

'the original Because the d stribution of zinc is similar

.. 18 presented (Fig. 3. 8) CQlour (dry) is determiaed by a

v

| "'»Muneeli colour’ chart after a sub sample is oven-dried at’

- i .

'_110 C £or 24 hours. Colour distribution is determ-ined

SRy 'sinply by plotting each sample Lcolourq(li'ic_;.e‘g%) Gneiss v

73
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. FIG.'QS;isqnd content of;;hegtgli_matri#'k>2mm

.
L
.
-
11;
‘
.

¢

R . ’ .
N . f L
2 b ‘ ”ffact;ony.
Dispersal of finer material from carbonate bed-.

”‘4rdck.(lr_eastgpver.coa:ser clastic bedrock '(~2)_P.H~
. ~through Transgtion Bay | '

3 ) of Bay. (A), Le Feuvre Inlet '(B),

and Muskox Valley (C). Reégional dispersal of

;fine grained material is -illustrated by the . -
‘lover. values of sand op Somerset Island and = = -
‘Boothia Peqtnsula. S '*‘”u', R N '
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L . ; X
'FIG. 36 Silt and flay content of the till matrix (<2mm = . °
fraction). Dispersal of ‘finer material from '
" carbonate bedrock {(1). east Qver coarser clastic.
_bedrock (2) through Transition Bay (AY,

‘Le Feuvre InlevB) and Young Bay (C), S N
,\ .. : ‘ | “ ) o »_ | B v ' e " ,‘ ' E - ‘Q‘ ‘ . R ‘ . | . ‘\ -
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Carbonate content of the <63um fraction of the
till matrix. Distribution of carbonate from

carbonate bedrock (1) east -over clastic bedrock

(2) illustrates %our carbonatefdispefsal"trainsv

. at Transitién Bay (A), Le Feuvre Inlet (B),

Young Bay (C) and Muskox Valley (D). The
Transition Bay carbonate dispersal train extends «

- across Peel Sound onto Somerset Island' and
' Boothiangninsula (E). I ,

v, e
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~ FIG. 38:

zinc cofiteny of the- clay, (<2um) |

€ ern +aY. (<2um) fyxaction
télL,.\bugpebn Prince of Wales Island. Di:;eréal'
of cwrponate is not reflected by the zinc

distMbution on southern Prince of Wales Island

S~ bt ' ; ‘T
~>~.but is on Soqprset'lslandvand-Boothia Peninsula

a.o%
-

(A),



&

Till matrix Coloyr .(d) of Youthern Rrince of =%
Wales Island 1llustrates ‘didpersal of 1ligh “g
coloured’ ca;bgnate from carbfnate bedrock a&)
east over dark cploured clastc bedrock«(?2) at
Transition Bay (A), Le Feuvre (B), . .
Young Bay (C) .and Muskox Valley ,This is

also well portrayed on Landsat ima or the
same area.
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mninerals: (blotite, olivine, pyroxene, amphiboles and/ ozﬁl“"

*

-

tourmallne, Blackadar, 1967). Carbonate tock conslets

prlmerlly of-calclte and dolomite. Where carbonate- rich :

(Fig. 40). - | L

. Percént vegetation cover, depth to frost tab}e (cm)

ant colour (molst) were determlned at\each sample slte.

sk £ » S
Vegetatlon cover is restricted on materials rich in
) carbompte because carbonate s nutrient- poor (Dixon "and’
Ny ¥

Weed, 382), Therefore, vegetatlon cover should define

the eernt and dlstrlbutlon of eastwvard carbonate

dlsperaal (Flg 41). : e, \
° . .}
_ 'W\ . pth ;b frost table is contquled partlally by
gra Ljslze Material rich in carbonate generally has .a -

small grain slze ‘whereas tlll rich in gneiss generally
hae a larger graln elze. Permeabllltg ‘is potentially
higher in cparser<gralned mererlal;due gg the paéRing
arranqeﬁene pf coarser particles. If permeabllity is
‘higher in coarser gralned materlal' transfer.of heet

(rthrough the soll (by alr and moisture during the ‘summer )

t

;ehould lover the depth xo Erost table. Depth to frost
chediiy bhe dlshilbﬁtton of Ut

ire
R oA
ek

: &” S gy 1
s carbonate (Flg 12) ﬂ&"fi
/, [y . C

e
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:LTlll matrix colour (m) of southern Prings of

Wales Island illustrates dispersal of Iight

‘coloured carbonate from carbonate bedrock (1)

east over dark coloured clastic bedrock (2) at
Transition Bay ( A ), Le Feuvre Inlet (B) Young

Bay (C) and Muskox Valley (D). ' ' .



/ ‘_‘?Rnwgnmuces A

- 5 [hr*}a"ihr‘.’ o A T

MLEN J R [.‘. R ot " ! — : 3 j Lt .'l :'.m._u.;.ﬁu;n.'4"\',1 .
©1986: DeVelopmeP\s In Sedimentology Elsevier. New o
“York, bg .A,, 5p. e . | o

ANDREWS,J T, L : ‘

.. 1968 rPattern and caﬁse of varhébility of poet glaqLal ?
. uplift in Arctic Canada J. Seol., Vol. 76 P 404—. ‘
RN VR . _._»;ﬁly e } =

ANDREWS J T. and MILLER G H. R ‘ o
AT e 1979 G}acial erosion and lce sheet divides, notth~
L _eastern ‘Laurentidevice Sheet,‘on the basis of T
’,g‘v distribution of limestone erfatics Geol., Vol. 7, p.-
592596, .‘.,, SR o h,'\\ BT
HmRNETT D\E\, DREDGE L A. and’ EDLUND S.A. N T
1978 Terrain inventory° Bathurst, Cornwallls ‘and
adjacent islands, N.W:T.; in Report Of ictivities, Part i
‘A, Geol Surv Can , Paper 76- lA,'p. 201- 204, R

L.

. ¥

: ,
x BEDNARSKI J.. e FER o e
L. l984: Giaeiez fluctuations andnsea level history of
Clements Markham Inle Northetn ElleSjere Island, o
Unpublished PhD thesis Universuty Of lberta, 2229 ”’?
‘ o o v
‘ BELL R Lo ' o
1896' Proofs of the rising of land azound Hudson Bay
Am '; Sci “Vol. 151 p. 219-. 228 v
BIRD J. B S ' R ' ‘ o
1967' The " Physiography Of Arctic.Canada with special o
reference to the area: south of Party Ch nnel. The Johns
Hopkins Press. Baltimo;e, u.s. A “r 290p. '

;\\\-~ BLAKE, W.,Jr. L | SR e
I 1975a' Radiocarbon age determinations and postglacial
emergence Tt Cape Stqrm, southern Ellesmere Island,
\Arctic Canada Geogr _Ann. Ser“ _ Vol 57 p l~ 7i

BLACK DOR R. .G

‘Somers t, King William and Prince Of Wales islands,:‘a
cl ;Districf\of Franklin ~.Geol. Surv. Can. Bull ,_Vol 151
v\*62p f \. - PO



BLOOM ‘A, L._; A o ’ '
1963 “Bate- Plpistocene fluctuations of sealevel and
’,”° - postglacial ¢rustal rebound: in coastal Maiwq Am. J.
. ~8ci., Vol. ?@1, p. 862- 879. ‘ ‘ : ' o~
.+ BOULTON,G.8:/ SMITH,G. b., JONES, A. s. and NEWS Mér'J. RN
. 1985 Glacial geology and glaciology of the lQast mid= ~ -
.~ latitude j@e sheets J Geol. Soc. Lon., Wol.\ 142, 447-
b Boyyoucos/o v., ' \\b )
1962: Hydrometer meth d\improved for-making particIe ’

".size analysls of soll. Agr. J. ,‘V 1. 54, P 464~ V465

BOYDELH,A N., DRABINEKY,K.A. ind t NETTERVILLE, J.A.

. '1975: Terrain inveptory-and land classification, .
‘Booth insula and;Northexn‘Keewatin, in Repbrt of
Ac¥livities, Part A, 1Geol. Sury Can ’ Paper 75- lA, p.

: / ) 3 " o . N ‘ .. . - : - .
//// TCHIE, J.F. " and SILVESTER, Re. 1 R
o 1969. Onocrustal flexure.‘ \ggophy Res., VOl 74, p.
5240- 5252. e |

BROVN R L., DALZIEL I W D. and RUST B. R . Co ’

/ 1969: The structute, metamorphism and deve: ogment of
/. the Boothia Arch, Arctic CanaHa. Can. J. Ea
1/f - Vel. 6, P 525-’543 R T

B

. - . N . Ty .o B . : o Mo
S ) i . o e ‘..i ‘ ey 3 .,
v T i L R S e ‘,‘- ot \\ L
. . o . - r L . L o
N I‘ /’ ‘.‘ * ' t ' . T
.

el g T

CATTO N.R.

V N 1986. Quaternary Sedimentology and stratigraphy, Peel

Elateau and Richardson Mountalns, Yukon and N.W.T.

Unpublished Ph:D., Department 0f Geology, University 0£
lberta( 688 P : -

_ CHAMBERLAIN;T. c.. ‘?\\ 4
18942 Glacial Phenpmena of Nortn America. in Thé Great
Ice Age and it's Relation to the Antiquity of Man, ed.

J.Gelkie; Edvard Stanford. Londpn, U.K., 3rd edition,\\\y;{

p. 724-'775

| ~5”CLARK J.A., FARREL,W.E. and. PELT ER,W.R.

1978: Global changes in postgyacial sealevel
P numerical calculation. Quat Res ' Vol 9, p. 265—y287

GQCLARK P U. o P;——+~——%-~ ce
~ 1987: Subglacial sediment dispersal and till
L composition.vd Geol o VOl 95 p. 527- 541.

i «

179

g

N t .

T



\ .

,«DENTON G.H. AND Hucnas T.J. (eds). | ) -
i 1981: The /Last Great Ice Sheets. John Wiley & sons, New

! e ) e " ; .
N . ' . Ve - - - . .
LS . * ' ' R * e L

CRAIG,B.G. - - I

‘1964' Surficial geology of Boothia Peninsula and ,

. Somerset, King William and Prince of Wales islands,
‘District of Eranklin “Geol. Surv. Can., Paper 63- 44,
.lOp : : .

‘CRAIG B.G,.. and RYIES'J G. »
1960. Pleistocene geology of Arftic Canada Geol. Surv. :

//Can + Paper 60- 10, 21p.
DALY,R.A, .  * :
1934 The Changing World Of The Ice’ Ages. Yale
University Press,,U S.A., 271p.

DAWSON G ‘M. . d '
1886' Notes~to accompany a geological map of the .
Dominion Of Carada east -of the Rocky Mountains. Geol. .
Surv. Can.; Annﬁal Report 2, p. lR 62R.. =

'

‘DAWSON .M. N

1890' On. the glaciation of the northern part of the ,

/COfdillera, vith an attempt to correlate the events of
the glacial period im the: Cordillera and Great Plains.
Amer Geol ’ Vol 6, D 153-" 162

' DeGEER, B.G. . IR L v
- 1892: Oh Pleistocene changes of level in eastern North
'America Proc Boston Soc. Nat Hist. Vpl 25,<pu 454~
“ 477" . \ '

York 484p i _ '

DIXON,D. A., WILLIAMS S.R. and DIXON J.

' 1911 The Aston. Formation (2. Proterozoic) on Prince of

~ Wales Island, Arctic Canada . Can. J, Earth Sci., Vol.
'8; p. 732— 742 : : .

DIXON J B and WEED S B. ‘ ,
1982- Minerals In Soil Environments. SOil Sci. Soc. Am,
Inc., Madison, u.s. A., 909p ! o ’

DREIMANIS A. ' - : ’
- 1962: Quatitative gasometric\determination of. calcite

-~ and dolomite by using Chittick apparatus J. Sed. Pet.,
Vol. 32, No. 3, p. 520- 529. : . h

" DYKE,A.s.

1979 Radiocarbon dated Holocene emergenc of Somerset
Island, central Canadian Arctic. in Current Research,
Part.B, Geol. Surv. can., Paper 79- 1B, p. 307- 318

¢
' .



. . B, Geol. ‘Surv, Cané Paper 80- 1B, p. 269- 270.

‘oyxz

Y

_ DYKE, AW, and PREST,V.K.

DY

1960: Redated Holocene vhale bones from Somerset .
Island, Distfict Of Franklin. In Current Research Part

s

DYKEﬁA 8 A * '
- 1983: Quaternary géologygﬂﬁ Somerset Island District
n

of Franklin Geol Sur, , ﬁemoir 404, 32p

DYKE,A.S. :
1984' Quaternary Geology of Boothia Peninsula and

Northern District Of Keevatin, Central Canadian Arctic,

Geol ‘Surv. Can ' Memoir 407, 27p.

8. e

A3 A reinterpretation of glacial and 'marine limits
ound the northvestern Laurentide ice sheet Can. J.
Earth 5ci., Vol. 24, p.591- 601. o

- 1987: Late Wisconsinan and Holocene history .of the
Laurentide ice. Sheet. Geol. Phys. et Quat., Vol. XL1,
R 237- 263 : & o .

-DYKE,A.8. AND DREDGE,L..

(in'press) Contribution to E. G 1 Chapter Geology of
T e Candlan Shield Geol Surv. Can. S

- DYKE, 3 S. and. MATTHEWS J.V. (Jr ).

198 Stratigraphy and paleoecology of Qdaternary

sediments exposed along Pasley River, Boothia-

Peninsula, central Canadlian Arctic. Geog. Phys. et
\ Quat., Vol. XLI, No. 3. :

,A.S. and MORRIE,T.F. . - .
1988: Drumlin fields, dispersal trains and ice -
st eams in Arctic Canada - Can. Geog , Vol. 32 No. 1,

©

.8, DR DGE L.A. and VINCENT J- S. ‘

1982: Conf guration and dynamics of the Laurentide ice"
sheet during the Late Wisconsinan maximum. Geog Phys
et Quat., Vol 36, p 5- 14, 4 ‘

EBDON D. - ' '
- 1985 Statistics In. Geography Basil Blackvell Ltd

Oxford, U, K., 230p

FAIRCHILD HoL. =
11918 Post— glacial uplift of northeastern America
Bull.'Geol. Soc. Amer., Vol. 29, p.- 187- 238. :

i

. 181



\ . ' . - o i | . - N

. S L A
”FARRAND W R.

"1962: Postglacial bplift in North Amergca. Amer. J.
Sci.,vVol 260, R, 181- 199~ ' ,

'FARRELL,W.E. and CLARK,J.A. ~ | : |
1976: Qn postglacial sea level. Geophys. J. Roy. s
Astron. _Soc., Vol 46, p. 647~ 668.

FLINT,F. !
1943 -Growth_ of/North America ice sheet during the

362, i

FLINT F. ‘ ' : .
1971 Glacial and Quaternary Geology. John Wiley and

. Sahs Inc. Nev York, u. S W 892p. .

.FRYE J.C. and WILLMAN,H.B. T
1961 Continental galcliation in relationship to
McFarlan's sealevel curves for Louisiana. Bull. Geol.
Soc. AmeYy. e Vol 72, p. 991 992,

FYLES,J.G,
1963. Sur: icial geology of Victoria and Stefansson
islands, District of Franklin. Geol. .Surv. Can. Bull.,
Vol 101, 38p. , :

GODWIN H ’ SUGGATE R.P. and WILLIS,E.H.
1958' Radiocarbon dating of the eustatic tise in ‘ocean
level Nat . ¢y Vol. 181, p. 1518- 1519 : ,

" GOLDTHWAIT,J.W. :
1908: A reconstruction of water planes of the extinct
" glacial rakes in the Lake Michigan basin. 'J. Geol.
~ Vol. 16, p.: 459- 476 ,

GREEN, D.E. C. §
1986' The Late Quaternary history of Russell Island,
N.W.T. Unpublished MSC thesis. University of Alberta,
121p.

- GUTENBURG, B. ’

1941: Changes in sea level, postglacial uplift and

mobility of the earth's interior. Geol. Surv. Amer.

Bull., Vol. 52, Part ‘1, p. 721- 772. = o

HODGSON D: A. :
1982: Surficial materials and geomorphological
processes, wvestern Sverdrup and adjacent i{slands,
District of Franklin. Geol. SUt° Can., Paper 81- 9,
37p. - _ v

Wisconsin age. Bull. Geol. Soc. Amer., Vol. 54, pP..325-

16;



‘ . . ' ' : . ‘ LN o LA ' 183.
g . e ) ! ‘ . ) £ ‘w‘ .

. 'HODGSON, D.X. and VINCENT,J-8. SR
1984: A 10,000 yr. BP extenslve ice shelf over Viscount

Melviile sound, Arctlc Canada. Quat. Res., Vol. 22, p.
18 30. ' . , e
, . . -
HODGSON, D.A., VINCENT J- 8. and FYLES,J.G. ) /
1984 Quaternary qeology of central Melville Island,
Northwest Terrltorles. Geol. Surv. Can., Paper 83- 16,
25p. - . e . ‘

HUGHES, T, DENTON G. and caosswaro M.G. . N
1977' Was there a Late- Wurm Arctlc ice sheet? Nat.
Vol. 266, p. 596- 602. o . -

o . .

HUGHES T., DENTON;G;H. and FASTOOK,J.L. SRR -
1885: The Antarctic ice sheet: an analog for Northern . T
Hemlsphere paleo- lice sheets. in Models In , -

. Geomorphology, ed. M.J. Woldenberg.

IVES, J. D. A
1978' ‘The maxlmum ex;ent of the Laurentlde lce sheet
along the east coast of.North America during the last
qlaclatlon. Arctic, Vol. 31,7p. 24— 53.

JENNESS,J.L. '

 1952: Problem of glaciation in the western islands of
Arctic Canada. Bull. Geol. Soc. Amer., Vol. 63, p.“'939-
962 : o o S .

JUDGE A.S. < T - - \
1973. Deep temperatures observatlons in the Canadlan
‘north, In Permafrost (second international conference)

. National Research Council of Canada. p. 35- 40.

. KERR J.Wm..

L ¢ 1977 Cornwvallis’ fold belt and the mechanism of . ,
' basement upllft can.” J. Earth Sci., vol. 14, p. 1375-
1401..‘ A ‘ _ . o . ,

KERR J.Wm,
1980 - 8tructural framework of Lancaster aulacogen,
Arctlc Canada. Geol. Sur. Can. Bull., Vol. 319, 24p.

KERR,J. W¥m. and CHRISTIE R. L.

~ .1965: Tectonic hlstory of Boothla Uplift and Cornwallls
‘fold belt, Arctic Canada. Amer. Assoc. Pet. Geol., Vol.
49, p. 905— 926.

LIBBY,N.F. ‘ V- ,
‘ 1946 Atmospherlc ‘helium three and radiodarbon from
cosmlc radiation. Phys Rev., Vol. .69, P 671-.688,

-



YU

184

LV
LOEWE,F. '
1971 Considerattond on the origin of the Quatcrnazy
, 1ce* Sheet of 'North Ametica. Arc. Klp. ‘Res., Vol. 3, p..

v

331- 344. ’

LOW, A. p. e | ‘
1896 Reports on explorations . 1n the penlnsu%a along -
the east Kain, Koksoak, Hamilton, Manicougan and a
portions of other rivers in 1892- 93~ 94— 95. A Rep.

Geol. Surv, Can., Vol. 8, N.8. Part L, 1L- 387L.

\ \LOWDON,J.A. and BLAKE,W. or.
y 1973: Geological Survey Of Canada, radlocarbon dates S P
| XIII. Geol. Surv.‘Can., Paper 73- 7, '

e~

LYNDQVIST,d. “ _
1969b: Problems oé the so- called Rogen mozalne. Sver. i
Geol. Unders v C648, 32p.

- McKEiGUE J.A. (ed ). - \
1978: Manual: Soil Sampling And Methods of Analysls
* ) (2ndi ed.). pan ‘Soc. Soll Sci. 212p.
© MIALL,A.D. - . / L .

1970- Devonian alluvial fans, Prince of Wales Island,
Arctlc Canada. J Sed. Pet., Vol. 40, p. 556- 571.

!

MIAL A.D. ’ * o
\ 193&; Stratlgraphy and tectonics of the Peel Sound
Formation, Somerset and Prince of Wales islands:
discussion. in Current Research, Part A., Geol. SUtV.
Can ’ Paper 83- 1A. ) » »
o/
MILLER G.H., BRADLEY R.S. and ANDREWS J.T. .
¥ 1975: The glaclatlon level and lovest equlllbzlum
l1iné altitude in the hlgh Canadlan Arctic: maps and -
-<ckimatic interprqtatlon Arc. Alp. Res., Vol. 7, p.
' 155- 168, . ' ’
\MORTENSEN P.S. '
\\385}\8tratigraphy and sedimentology of the Upper - .
Silurian~strata on eastern Prince of Wales Island;—
Arctic Canada. PhD. thesis, Univezs?by of Albetta,
‘Edmogton, Alberta. 335p.

MORTENSEN P. S and JONES,B. e '
s 1986: Tﬁe role of contenporaneous faultlng on Late
// -~ S$tlurian sedimentation in the eastern M'Clintock
'Basin, Prince of Wales Island, Arctic Canada. Can.
J. Earth Sci., Vol. 23, p. 1401~ 1411. SRR

L

-



L ’ ' 195

| ;:.;:*1“%.‘, . l . Ve :
) La’ . ‘
NANSEN, P, "
1921¢ The strandflat and isostaay. Math. Nat. 8ci:,
Vol. .11, p..251- 253. RN ‘

NETTERVILLE J.A., DYKE A 8., THOMAS ', R ., D. and. DRABINSKY,
K.A.
1976: 'Terrain lnventory and Quaternary geology,
Somerset, Prince of Wales and adjacent islands. in
Current Reseazch, GEol. Sur. Can. ’ Paper 76-- 1A, p.
145~ 154, -

OKULITCH,A. v.,
,1986: Evolution
- Can. J. Barth Sci.,

OLBON,E.A. AND BROCKER w.S. . '
- 1961: Lamont Natural Radlocarbon Measurements VII in
Radiocarbon, Flint,R.F.'and Davey,E.S. (eds.), Vol. 3.

ROBIN, de Q.G. ' ‘ |

"~ 1970: Radio- echo sounding of the Antarctic icé sheet.
Antarc J U 8., Vol. 5, p.. 229- 232, -
SHAW,J.

‘ 1979 Genesis of the Sveg tills and Rogen moraines of

central Sveden; a model of basal meltout. Bor., Vol. 8,

P. 409- 426,

SHEPARD,F.P.
1963:. Thirty-five thousand years of sea level.
University of California Press. San- Diego, U.8.A. p.
1 ‘10, : .

-

' snmpaao F.P. : o

1964: Sea gdeavel changes in the past 6000 years: ’
possible archeological slgnlficance. sci., VQ&
No. 3606, p 574- 576. .

_SHILTS,W, v. .
1980: Flov patterns in the central—North American ice-
~'sheet. Nat.; Vol. 286, P 213- 218,

; SHILTS,W.W., CUNNINGHAH C.M. and KASZYCKI C A..

-1979: Keevatin ice sheet reevaluation of the ,
traditional concept of the Laurentide-ice sheet. Geol.,
Volu 5, P 537- 5%1. . : , ’

STANLEY G.M. i .
- 1939: Raised beaches on east coast of James and Hudsan
. 1bays. Geol Soc. pfsAmer. Bull., Vol. 50, p. 1936-= 1937,

A

¥ -

- 4
R



+

STEIN,8., SLEEP,N.H,, GELLER,R.J., WANG,8.C. AND KROEGER,
G.C. '

- 1979: Earthquakes albng the passive uafqin of qastern
Canada. Geophys. Res. Lett., Vol 6, p. 537- 540,

STEWART,T.G. and ENGLAND,J.

1986: An Early Holocene caribou antler from northern
Ellesmere‘!sland,‘Canadian Arctic Archipelago. Boreas,
Vol 15, p. 25- 31, - N

.7

SUGDEN, D.E. * -
1977: Reconstruction of the mor logy, dynamics and

thermal characterlstics of the Laurentide Ice Sheet at
it's maximum. Arc. Klp. Res., Vol. 9, p. 21- 47.

SUGDEN,D.E. and JOHN,B.S. '

1978: Glaclers and Landscape. Butler and Tanner Ltd.,
"Rome and London. 363 p.

TIPPET,C.R.
1985: Glaclal dispersal of Paleozoic erratics, central

BT R!gg. AZZ.L.TS."

Baffin Island, N.¥W.T., Canada. Caq.;J. Earth Sci., Vol.

22, p. 1818- 1826.

TYRRELL,J.B. ‘

1898: The glaciation of north central Canada. J. Geol.,
Vol. 6, p. 147- 160. ‘ ‘

EyRRELL,J.B. ;
1913: The Patricia glacier south of Hudson Bay. Congres
geologique international, compte rendu de la XII
session, Canada, p. 523- 534. '
. b ' /‘
UPHAM, V.. o )
1896: The Glacial Lake Aggassiz. U.S, Geol. Surv.
Monogr. 25. _ ;

VINCENT,J- 8. .

1982: The Quaternary history of Banks Island, N.W.T.,
Canada.;Geog. Phys. Quat., Vol. 36, p. 209- 232.

VINCENT,J- S.

1985: La geologie du Quaternaire ét la geomorphologie
de L'ile Banks, Arctique Canadien. Geol. Sur. Can.,
Memoir 405, 118p. . ’

L]

VINCENT,J- 8., OCCHIETTI,S., RUTTER,N., LORTI,G.,

GUILBAULT,J- P. and DeBOUTRAY,B. :
1983: The Late Tertiary- Quaternary stratigraphic
record of the Duck- Hawk Bluffs, Banks Island, - }
Canadian Arctic Archipelago. Can. J. Earth 8ci., Vol.
20, p. 1694~ 1712. o



b S R . 187

. * . . . \ \ g
‘ WALcorT R.I. ' ‘

"1970: An isostatlc ozlgln for basement uplifts Can. J.

WALCOTT,R.1.
1972:.Past sea levels and deformation of the earth. ,,)

Quat. Res,,  Vol. 2, p. 1- 1l4.
WASHBURN,A.L. 4

1947: Reconnaissance geology of portions of Vic'oria
Island and adjacent reglons, Arctic Canada. Mem. Geol.
Soc. Amer., Vol 22, 142p. . :

'WABHBURN,A L. AND STUIVER J. : ‘
1985: Radiocarbon dates from Cornwallis Island areé
Arctic Canada- an interim report. Can. J. Earth Scld,
Vol. 22, p. 630 637.

WILLIAMS,L.D.

~1978: Ica sheet lnltiatlon and climatic influences of
expanded snow cover in Arctic Canada., Quat. Res., Vol.
10, p. 141- 149. ™~

¥0O,V. and 20LTAI,S.C,
1977 Reconnaissance of the soils and vegetation of
Somerset and Prince of wvales islands, N.VW.T.
Information Report. NOR-X-186. Fisheries and Environment
Canada, 127p. .

. ZOLTAI,S.C. ' ,

1985: Prince of Wales Island. in The Canadian
Encyclopedla, ed. J.E. Marsh; Hurtig Publishers Ltd.
Edmontoh, Canada, 2,089p.



APPENDIX

-188°



189

© GARBOMATE (% x 40) .
T
ELEVATION (4 x 10 sel)

L L 1 1 1 0’
0 DISTANCE (km) !

TOPOGRAPHC CRO83-8ECTION CONTROL POINT
LINEAR REQRESSION LINE VE': 42

2.4

ELEVATION (m x 10 ) ast

O DISTANCE (km)
N ]

TOPOQRAPNIC CRO8S-SECTION

Simple regression analysis from the carbonate granule
dlsttlbutlop map, south of Cape Henry Kellett line.
Carbonate granules are dispersed over the Barrow Surface
(A). N= north, S= south, W= vest, E= east and VE=
vertical exaygeration.



]
'o ¥ \
o " \ .
3 2
§ "o
<
& o - .
0 2 '
W
< b 4
< n z
- :
g »
3 ot
o a
o 0
w DISTANCE (km) N 33
ExPORENTIAL REGRESSION LiNg CONTAOL POINT
TOPOGRAPHIC CROSS-SECTION VE: €2x
A
93

2

ELEVATION (m, x 10 )

0
. ,
TOPOGRAPHIC CROSS-sECTION '

TROUGM TNROU’QN SARROW SURFACE
VE: 80x

DISTANCE (km) s 2

3
Y

.

Simple reqgression analysis from the carbonate granule
distribution Rmap, Young Bay line. Carbonate granules are
dispersadq through .a trough in the Barrow Surface (cross-
section across the axis of the trough north-south; A). N=

north, 8= south, W= vest, E= east and VE= vertical
exaggeration,

Cor

19

\

o




191 ¢ ]
; » - .
- » S
BE SRR s e o o
vk “,» Yoo Yo ‘,““ S " o ‘ .
R N e g
"W ‘ - 9.
' e ’ ST o~ .
g ’A‘ : ! Ng .
‘& '8 = o e
53 - -
i ST £
. € R - . g
» E S : ; Q9 "
n o - B ’
.- : £
« -5 ; : <
< » o '
0‘ —— : ] . N | - .“ o o
W . orsuncs (km)’ R € 18
‘LINEAR nmnsssuow UNEY . ,comaox. POINT
N TOPOGRAPHIC CROSS-8EGTION = - VE: A2x:
2.4y e
ky ’ “‘ o
) v Np
) | e .
. g a
~ % . .
} ° , K A i :, ) -
PR ) -
m i

,.msrmce (km) 2 o C
N 8 . t N
"roroenAPmc cnoss secnou e

. TOPOGRAPHIC sAnnlen BARROW sunncs E

f-ve §9x

”Slmple regression analyszls from the carb nate granule
- +distribution map, Flexure ‘Bay line. Carbonate, granules R
. are’ dispersed over the Barrow Surface (A). N= north, S= T
W‘_'south, Ws west E= east ahd VE- vertical exaggeration. B

*+,



T e
n -F

. m ‘ °
= No

. 5 / . -

- e
< .

82 :
y 3
3¢ |

0 ‘

. g ) o
« o Al E
(3] ; o °

" . . l - K . - . . : l N v
0 A iy &
W DISTANCE (km) _— E o
LINEAR REGRESSION LNe . ! CONTROL POINT '
TOPOGRAPHlC cnoss ~SECTION VE: 42x -
] '
e . ! o
~ ‘ Yﬁ
N_S
‘ » » '
‘ E. ‘ ‘a
A -~
z
, e
2 .
<
>
fu
-d
— , W

_DISTANCE (km) 8 .

. N s 3 K / 8 . ) . . ‘p

. TOPOGRAPHIZ GROSS-SECTION
TOPOGRAPHIC BARRIER-, BARROW suﬂr:tcs

VE: 89x SR : _

Simple regression anal sis from the carbonate granule
‘ dlstribution map, Strzelecki ‘Harbour line. Carbonate- '
- granules are disperse over the Barrow Surface (B).
‘north, 8= 'south, W= est, E= east and. VE- vettlcal

éxa@geration. S w_/\\l,

<




-
(-]

2

@
" ELEVATION {m, x 10 )

" SAND AND GNEISS GRANULES
' (% x'10)

\““’""' ’

1 : :
- . DISTANCE (km) - . E
o ; LINBAR REGRESSION LINE . . "~ ~CONTROL POIN
R, L Co . TOPOGRAPHIC CROSS=SECTION ’ VE: 42x ;

o

‘ 0
w o

Lad
[=4
-
.
1
-
z .
9.
X
«
>
w
e
w

2

¥ i

N -

.. 'Simple regression analysis f;:qrh’_i;the clastic granules map,
.~ south of Cape Henry Kellett ‘line. Clasgtic granules are -

-~ being®*incorporated over the Barsgir sur‘\gace (d). N= north,

S= south, V= vest, E=east and v : i v‘e‘ryti‘cal-'e.x_aggetatlon,.

g Ty . »

~




- I
. ! e '
PRI '

: 194
i . ) " . ,
( eor ~ . ‘o :
. ' * o © ‘
K . ;; . @ , ‘q
-E' . ‘.!\
M T
8 L— v Q Y
[+ 4 . :
g ) 3
- ’ ' ' - - . . N . T . ‘5
10t L L — L L o ’
o w DISTANCE (km) E 18
NG L e cou§n0LPomr
TOPOGNPH!C‘CROSS-SECTION VE: 42x.- - .
- ; 1 ! \
. & _ :
- o A . k
- B . \
*
\ £ |- . >
- . . g
. : : ; ; -
. > .
' 2 B . - v I
» [ " - -
DISTANCE (km) 13: . .
N / N % s . v B
! TOPOGRAPHIC CROSS-SECTION
B = . TOPOGRAPHIC -BARRIER +BARROW SURFAQE
Lo | VE: Box : oA ‘
¢ . N
> ". v | | ' ‘
X v . . » 'S . . .
, ‘Simple regression analysis from the clastic granules map,
: Flexure Bay 1lin

e;_CIJStlcygtanules are being incorporated . .
'over“the Barrow

: Surface (A). = north, 8= south, W= west, ,waf 
- E= east ‘and VE=vvert1cgl‘exagge;atton. _ ' : .

i,



. e R PR O
- P " . AR R T “ oot e " iR . y
T T : e U o . W /

F ]
° d g - s |
, . b .
1 . . /
N - \ |
K
0 .
“ N \
g 10 ¢ Y |
v : NR
} L | | | e‘ i
< Voo ‘ . “
] ) 3 .w"
Vm’ s W . 5 | /
- - . : |
N ‘:‘;’ ” :
3 A 1 .
g* oL
; | ~
g L e |
S W DISTANCE (km) TE 20
‘ " LINEAR REGRESSION LINE - coNTROL Pomr
" TOPQGRAPHIC CROSS-SECTION * Ve 42
B 3 S A
. N . )
™ e ‘ |
}}, Do ‘.
. N =
- -
k 4
(o]
-
‘.
£
w
wd
. m i ! ‘
. ° ‘N DISTANCE (km) g 21 I

TOPOGRAPHIC CROSS-SECTION .
TOPOBRAPHIC BARRIER ,BARROW SURFACE
VE? x .

. /

smple regression analysis from the clastlc granules map,
Streleckl! Harbour line. Clastic granules.are belng
1nco:porated over the Barrow Surface (A). N="north, s=
south, W= vest, E= east and VE= . vertlcal exaggeratlon.

v -



¢ !L, -
doo '
., Dy ; ‘ *
‘ 2 B ‘.'» B . .
v ¢ |
L N | [ 5 ’
s . “e o
z . ""
0 . .
[} = 8
g :
hE <
: i
. N . - o
. . . Y u
19 — L ] ! ] 0
0 S W DISTANCE (km) - . [ 18
A QNENTIAL REGRESSION LINE
. J NE * CONTROL POINT}
™~ TOPOGRAPHIC CROSS-SECTION VE: 42x
2.4‘. C | 'l"‘
Lad /
™ A
o 1
£ , :
. e z K
3 ) . ‘
] - ’
= .
i .
S -
o . ' . s
n DISTANCE (km) 13 L '
~ “T~OPOGRAPHIC€5098—SECTION -~
] -TOPOGRAPHIC BARRIER , BARROW SURFAGE
VE: SR ‘

'

Simple regression analysis from the carbonate .

dystribution. map, south of Cape fepry Kellett line. ' = -
Carbonate is dlispersed over the Barrov Surface (A, Nav ~v "
north, S= south, g= vest, E= ‘east and VEa‘:v'e"lft;vlf ; '

o

‘8\1 _v;:".?q?‘t; o !
- exaggeration. Pos Ve
. L3 .
oy
L .Y L



s~ .
™a - o
i [ . ‘~
£ €
- . S
z
- 14
F4 e
° e R ;
.g >
! -4
S ‘ ) A w
o . | 1 . " . | ) o )
L0 w . .DISTANCE (km) B ")
' EXPONENTIAL REGHESSION LINE' CONTROL POINT
TOPOGRAPHIC CROSS-SECTION ™ -  VE: 42x —_E
e )
A -
% ~ e
£
L&
"Q
£
<
> - “
w
L oed
w .
'

0 v - = d
n DISTANCE (km) '8
s
TOPOGRAPHIC CROSS-SECTION
TOPOGRAPHIC BARRIER ,BARROW SURFACE
VE: 59x
I3

‘smple regression analysis from the'cﬁbonate

distribution map, Ffexure Bay line. Ca\bonate 'is
dispersed over the Barrow Surface (A). 'N= north, 8=

- south, W= west, E=east and VE= vertical exaggqratloh.

3 | \ A




7
VEGETATION (% x 10)

S |

ELEVATION (m, x 10)

(km) . B

w. DISTANCE
- LINEAR REGRESSION LINE

TOPOGRAPHIC CROSS-SECTION & VE: 42x

2.4

oy U ge
DISTANCE (km)

24
CONTROL POINT

ELEVATION (m, x 10 )

- TOPOGRAPHIC CROS8S-SECTION A
TROUGH THROUGH BARROW SURFACE *

VE: 89x ’

90- .

Simple’reqreBSlon analysis from the vegetation
- distribut :
- controls vegetation,” has been dispe:sed_th:ough the

Barrow Surface (ctoss-sectlpn across the axis of the
trough north- south; A). N= north, S= south,

lon map, Muskox Valley line

. east and VE= vertical exaggeration.

a

. .Carbonate, which

‘W= vest, B=

198



10 f- . ‘4@
- . -,
9. - N “g .
" . y -
] (N N
~ - ‘
z -~
g 8
> ‘ - . . . :
b N
PR "~ .3
> . w
' | 1 !
° W DISTANCE (km x 1) E 8
— EXPONENTIAL REGRESSION LINE *CONTROL POINT |,
~ TOPOGRAPHIC CROSS-3ECTION VE: 42x )
{
W
- o~
Ng i
) »
r' o .
i 'ij; 2, 5 ,
* Sz
© 5
o
<
>
- g ¢
. o ol
]
o o8 21
. . N DISTANCE (km) *
~ TOPOGRAPHIC CROSS-SEGTION
: 4 TOPOGRAPHIC BARRIER , BARROW SURFACE
. VE: 80x -

Simple regression analysts from the Vvegetation .
distribution map, Flexure Bay line. Carbonate, which
controls vegetation, has been dispersed over the Barrow
Surface (A). N= rorth, 8= south, W= west, E= east and

: VE= vertical exaggeration. R :

e



i Zmd s

»
.
' LR
) .
: 4 !
g 88~ .
™ L L)
2 . »‘ . . ~ o -
| . / . -
: ' * L] E ]
)
5 ' s
g o . 5 .
e I ’ -
“ e ] r ;
B P X R
b 4 A lun\4 w
5 i SR 4 w ,
o 18 : : L 0 @
[+] w * D ke x 10) [] 4 R
- LIN "REGRESSION * CONTROL POINT
“~ TOPOGRAPHIC CROSS-sECTION VE: 42x
2.4
~9
"
4
Q
-
<
& »
@ .
0

‘N - g W
- "DISTANCE (km)
~~ TOPOGRAPHIC CROSS-SECTION

4 mouan THROUGH BARROW SURFACE
VE: 80x

\\\x)‘\\ liy
= .

e

Simple regressjion analysis from the 4
map, Le Feuvre Inlet line. Carbonate,
depth to frost table, has been dispersed through a trough
in the Barrow Surface (cross-section across the axis of
. the .trough north-south; a). porth, 8= south, W= vest,
E= east and VE= vertical exaggeration. ‘

epth to frost table
vhich controls



SURPICIAL  GESLOSY
SOUTHERN
PRINCE OF WALSS

1LAND
NWY., CANABA




|
i
!
H
!

SURPICIAL  GEOLOEY
SOUTHERN
PRINCE OF WALR
13LAND
NW.T,, CANA oA

s s e e SRR




