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| aBSTRACT

. THE GLACIAL GEOMDRPHOLOGY OF WEST-CENTRAL
© . .. NEVFOUNDLAND; HALLS BAY 10 :
' THE TOPSAILS .
by
'

thristopher M. Tucker

During the late Wiscomsin glaciation, ice flov in west-central
sib-parallel to

Newfoundland was to the north-northeast and northedat
Constructional forms at this stage included

structural lineations,

drunlins, druplinoid forms and ribbed moraine.
The coast “of Hnll.s Bay was_deglaciated about 12,000 B.P. in a %

relativaly short perdod rluring which glacionarine deltas vere forned

terrace. ient net' 1a06! and eustatic change
ly 250 feet (75 meters) above présent

at Springdale, Dock Potat, Wnite Paint, Barrey's Brook, West Pond,
the latter'three being remnsnts of a

South Brook and Sugarloaf

the deltae

sea level.

'After the initdal.coastal stage of deglaciation, ice withdres
inland by stagnating in the valleys and lowlands leaving ridged ablation

.moraine and kettle topography.
Tee rece(ied in this mammer to & plateau level 19 mue- (JO s, y
During :Ma stage .

from the coast, where a pausge in retreat occurred.
a geries of recessional morai.nes was built and & zone of eskers iom:’d

/



* “hear Barney's. Brook and southeast of Sheffield Hill, Surficial crevasse’

funngé ‘are ‘also found withm this zone. _A final, topographically

cunr.:ou.ed £low into the Kitey's Brook - Chain Lakes valiey system .

' followed by scagnation resulted 1n che fabrication of a series of

recessionel—ablatlun muxaines. ;

Last ice in’the fleld area was situated to the southwest of -

Gaff Topsall and is evidenced by an ates of humocky, disintegration ®

moraine. .
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.seveml authors in the past fifl:y years.

s En % e ) )
. & ; o
: INTRODWCTION | .
Objectives - i @ B g 5.7
= & i
- - - The raised Pleistocend dgltas at Hills Bay and the inlend
glacial o, 1 Newfoindland have been : by

Much of the ‘sdrly literature

is gualitative in its approach and tends only to identify problem

areas and speculate on’aolutions.” A detailed ..nslysi's of the

morphology and ch:)elegy af " the" Various depouitn is required to’ #

compleneit elated studies of che north coast (Giuzm 1969, 3970) *

f,nd west coast (Brookes, 3969) md'tq_ de:emiﬂ&& ‘particular whether
_‘ the inner-outer drift’zones described by Jenness (1960) in easters
eNeI:fd_undlund and by Lundgvist (1965f n n..;.fuid nrea’dor in fact

exist. Lundquist also raises the yussihillty of dnvasten of the Hells

Bay area by’ early Wisconsin Labrador ice, which he baea on evidence ° :

frn'u the Jenness 1960 {.aahua ngp and suutheu:-ari-n:nd striae.
The present atudy involves an overall air photo analysis and .
the production of & glacisl !';p plus the de':aj.%sd analysis of three
upociEi porblen urees. Gefipialty yrevidi Lteratite apd the pre-
liminary ait photo intem{é:a‘tim.' 'x;u hoped. that .a more :1.gomu;

approach thin formérly attempted will provide some specific answers,

or will at least blems with new

Location of Study Area - . ‘f o L
" The field area of 624 square miles (1597 square kms, ) 1d IGCICld
in nu—emnal Newfoundland ﬂnd extuds from Springdale in the north to




PLATE 1. THE FIELD AREA

1. Halls Bay

2. Springdale

3. Town of South Brook
4. Howley

5. Burnt Berry Pond
6. West Pond

7. South Pond

8. Chain Lakes

9. Little Sandy Pond
10. Gull Pond

11. Indian Brook

For completeridentifications
refer to the Glacial Map,
Chapter V. The light area
between Chain Lakes and Little
Sandy Pond shows a recent
snowfall on the High Central
Plateau.

SCALE: 1 CM. = 10 KMS.
1 INCH = 16 MILES

EARTH RESOURCES TECHNOLOGY
SATELITE IMAGE 5, 11, 72



Just south of the €. N. R. line at the Topsails on the High Central
Plateau (Plate 1). Tweabofel and MacClintock (1940) identify the

platean as “that part of the Atlantic Upland between the Grand Lake -

Wnite Bay Basin and a line extending from Hallls] Bay to the head of Red
\ ¢

Indian Lake” (p. 1702).° - e e
b ‘To the southwest, a section of the upper Kitty's Brook and

Chain Lakes drainage system is included im the fleld area.

Organization of the Thesis

Chapter I serves as an introductlon to the field areaj the

topography, *general bedrock geology. drainage, climate, vegetation, i

" access ‘and human geography of west-central Newfoundland are discuased
brieily. S v

Chapter 11 deseribes tie Spriagdale and lover Hialls Bay delta
systens. 1: examines the various uncomsolidated deposits in Indtan &
Brook valley and several marine, shell samples found dn the area. A
description of the deglaciation process.and chronology of -the coastal
section of the field area is tendered. s

Chapter III is concerned with a z;n:e of esker-iike features im
the soutli-central portion of the study area‘that were identified by

Lundqvist (1965) as open crevasse fillings and " of limited value to

interpreting fice flow " (p. 296). A morphological and textural analysis .

wag conducted on specific deposits md 8 rein:azptntadon based on .
these results is pu!en:ed. 8 ° /
S

Chapter IV examines a series”of ridges located in the southwest

corner of the fieid ares at Kitty's Brook.and Chalt Lakes. The features

vere briefly de; by and (1940) 25 being



Tecessionsl moraines.  They are a significent part of the overall
study since it is doduced that last ice melted in this vicinity and,
as such, the depn-i:s might indicate a 1.::, (npegrnphically contmuzd

tee £low T4l fabric ad textural analyses vere conpleted and a

mgthna"’of £ 1on 18 for the 1 . .»"N

I:lmpte! ¥ presents a glacial ‘oap of the area bnned ov a detatled

interpretation of 1:15,840 and 1:50,000 air photos. An explanation of
the legend™is included and it is hoped that this, in conjumction with
the map,will be of gone practical valye in future glacial chromologies -

and glacial drift studies for mineral‘exploration.

Chapter VI summarizes thé work presented in the previous

and a chronology of the last stages of Wiscomsin
glaciation and the sequu,ée of deglacistion. Several comments are made
pertainiag to previous studies aad a tote is made of possibilities for
future research within the field area and in tracts peripheral to it.

Sechniques, Field Instruments and Analyses are discussed 1a

Appendix'l. They outline the basic procedures uded in analyzing sediment ”

1cs and in the varicus chapters.
- Abrief second sppendti preseats graphs of the unconsolidated;

sediment data plottsd in several texturally decc:lptive codamtxm.

.

Logistics y 50 -
The initial part of the field seasin (May). was spent in.

Springdale and around the lower Halls Pay sres. Travel waa by car

_while foot were completed to less acc areas, Camp .

was established near Rivérhead Brook for study around lower Halls




-

Bay and the Department of Mines base ’cnmp was used for a period of

about three weeks while in Springdale end viciaity, The writer was
employed for a period during the field season with a Department of Regional
Economic Expansiod —. Department of Mines, Agriculture and Resources, -
glacial 'drift project under the directfon of Dr. D. R. Grant of the Wy
cea1ag1c;1 Survey of Canada, (Grant:1973). )

The second part of the field season involved workeon the High -
Central Plateau. Access to the Kitty's Brook - Chain Lakes area wis

by C.N.R, "speeder” from Howley; camp was set up near the southern

.end of Chain Lakes and foot traverees were completed over a radiua of

-about threé miles. * Various stops wers made along Kitty's Brook valley |

on the return joumey.

e Topsaus area was approsched from the east. Again a C. n.E
"speeder”, this tine fron Hiliertovn Jwetion, was the Initlel mode of

trsfleport. From Gaff Tapﬂail, “the a;eu wak Fuvered extensively on foot
"wsthva bass canp being established at Foretopsail from which traverses
were made to Barney's Brook and Sheffield Hill’(Chapter .

4 £inal foray vas made around Springdale, Halls Bay and the
major valleys in the' northern part of the fleld area. ALL secondary
zoads wepe driven o field check the air phote analyais. Several of
the private roads, that is, to Gull Bridge Hines and the Price,
(Nevfoundland) Pulp and Paper 1ed. Fond to Dawes Pond and Lake Bond

were also covered to,check interpretations further.




. # 2 . CHAPTER T
. THE FIELD AREA
Topography ’ ) . .
- The fleld irea (Fig. I-1md Plate 1) ey be generally

divided into two:physiographic regions; (1) .the Halls Bay - Gull Pond

" lowlends, (1) the High Central Platesu. -

- | 1. The Halls Bey ~ Gutl Pond avea s chardcterized by & morth—

trend which is emphasized by
glactally scoured bedrock ridges. -Halls Bay proper is a Fjord with
a 150 fathons (270 meters) “threshold clpsa to ghore. In this northem
sectim of the £leld area, sumir_ elevatlons.slope from 750 feet
(@25 ﬁete:s) soutlwest of Gull Pond to about 500 feet {150 meters)
Just north of Spiingdale, Prominent bedrock peaks occur at 456 feet
(137 petera) at Springdale and 855 feet (257 meters) at Rowsell BL11
behind - the town of South. Brook. i i,
frs . eale and Mash (1363) map o tight syncunu axis following- )
the uzs:_em shore of Hesc Pond 1n a northeasterly direction to the
mouth, of Tndian Trook, Within the central seccm of:the Falls
Bay-- Gull Pond lovlands, che aux:hnrs descri'he a brcnd -yncuml .
Crough with its axts toughly paralleling the upper reaches of Fest
Brook, The synclinal folds reach sledvades of 800 feet (240 mer.ere)
northeast of Sheffield Lukg and 974 feet (292 me:ers) &t Nutmeg H:Lll
northvest of Gull Pond. Elevatiuns of 500 feet (150 meters) are

typical of the exh! ares of the trough. o = 0
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_rather inappropriate that they refer Yo the peaks as momadnocks. The

2. The.second. topographic subdivision includes the area south of
Gull Pond in the east, Sheffield Lake in the west and extends beyond =

the southern Iimit of the £1eld area. This is the Bigh Central

'Pla‘tezm as described by Twenhofel and MacClintock (1940). The i

boundary between the - physiographic units 18 sharply defined by a
“break tn slope at the 900 feet (up meters) contour. Solifluctton
Lobes and’ thick drift cover the break in slope. Plateau'elevations
glope gently from 1500 feet (450, meters) in the su‘uth to 1000 feet

{300 meters) at the northern edge of the plateau. West-east tilt

from 1500 feet (430 neters) near Chain Lakes to 800 feet (240 weters) 5 \
at Little Sandy Pond. The terrain heEween Little Sendy Pond and the
casted bordex of the Field area may be included in the Fifst physio-
graphic subdivision. = ) )

The Topsails are prominent hills on the High Central Platea

which are referred to as monadnocks by Twenhofel and MacClintock (1940). " g

- The authors propose that before glactation the ridges were probably

"high places,” with graded slopes, on the plateau, and that jointing in
the granite bedrock, facilitated. plucking which led to their becoming
crags. - In'view of their description of the Topsails being formed by .

glacial action rather than by loug term circundenudation, it seems

Topsails are all elongatsd 040-045 and rise 200-150 feet (60-75 meters)

above the . 111 may be included with
the granite Topsails though it is J.ocated fuither vest. Elevations of - . :

the peaks are ‘s follows: Sheffield Mili, 1639 feer (492 metews); 5

Foretopsail Hill, 1610-feet (483 metets); Main Topssil, 1822 feet

(547 meters)} and Gall Topsail, 1650 feet (495 meters).



General Bedrock Geology '

The bedrock geology of the Field area has been méppéd in part
by Kalliokoski (1953) end more complately by Neale and Nash (1963).
The following generéuuﬁons'hwe been made from Neale and Nash;
nusbers on Flgure 1-2. indicate bedrock ‘type and are identifted, in the ©
text. o ) e, '

The High Central Plateau 1o underlain by Devonian Topsaila
granite (18); pale red equigranular gramite, quarti, monzonite snd

granodiorite. The central aynclinal troughs including the area as

P — Springdale constat of ‘the Springdale Grbup.(15), that 1s;
z0mes of (a) red sandstane and conglomerate, red And greentsh grey
alesadiiulany: Tisseraia,> 055 red Ganlerone: mabnerate, sy
silisc.me aod digley, 6% sitich Blow sl yrobiasnic rocks and
(@) basic flow and pyxnc;asuc tocks. The o:dovici;m Lush's Bight
Group (5, located north of Springdsle, s farmed of Jehistose basalt ’
and andesite, jutnor pyzoclantic rocks, griyvacke, blate dnd chert.

; The area around Gull Pond.is Bait of che Ordovielen Exploits Grow (5),
the Roberts Arm Fomtinn mcludgs basalt, minor pyraclastic rocks,
silitic flow rocks end basic sills.' The Crescent Lake Formation
contains- shale, minor chert, -greywacke and rhyolite. The area between
Little Sandy Pond and alls Bay comprises various patches of granite;
'g}anodiarice and syenite aimilar in age to :h; Topoails granite {18),
as vell as Devontan qusrtz dlorite, diorite and gabbro (17). Soutiwest
of Shefficll Lake there-is a goms of Silurian andesite, tasalc flow

Jand pyroclastic rocka (11).

The fi&ld area 1s part of the Central Mineral Belt of




Figure 1 - 2 : v
) =

Legend " s ¥ '

‘Number of rock type
. ’

Group or general deacription -

S 50

Ordovician - Lush's Bight
group. R

. Ordovician - Exploits group
. L F . Silurien andesite
P, 17 . Devontan dio:_ite/

18 Devonian Topsails gfanite
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" f i
Newfoundland, (Rose et al., 1970), aud as su;;h has been subject ‘to
extensive mineralegical edploration by the American Smelting and
REPining Company in the south and British Newfoundland Exploration
Linited snd Novanda Exploration towar”dg the northeast. While a number

of shortlived mining aperatioms were located in the Belt, Gullbridge

“V‘:\Minea at Gull Pand wds the only ‘one within the field ares. Neale and
Wash (1963) state’that a headtrame ‘and mintng plant were first con-
structed in 1956 b{;: after an initfal run, production ceased in 1971.

\" Rose et ql. (1970) note that the occurrence of sulfide minerals on
Gull Pond has been known since 1905. Pyrrhotite, pyrite, chaleopyrite
and magnetite as well as quartz, chlorite, sericite, biotite, cordierite
and tremolite~actinolite occur in lenticular masses in sheared zones
of the Roberts Ama Group. Many of the above minerals are found in
erratic boulders of unknown provemance and have been studied by Boliden
Mining Company of Sweden in an attempt to discdver thelr specific origim.
_Drainage . .

For the most pntt: dminuge in the central unﬂ northern secticns
of the fleld ares 15 to the northeast in drift-£illed valleys following
structural lows (Fig. 1-1 and Plate 1). Streams are not well 1ncisgd

~—= in their courges except for Indian Brook which 1s deeply entrenched

and flows over bedrock in 1ts lower sections. Between the T.C.H. and

Springdale meander: stars are visible over a broad terrdoai- Thess. -
however may relate “to a mich larger aegmiq river Flowing within

pd graded to a higher sea level.

THdian Brook valley,
O the High Cen::al lateau the drainsge pattern s deranged

{typical of ghciated o.

teaus) though a trend




- cover; vegetetion consists of alder :hicke:s%gua) p—

predominates acroes the houldery surface. Near the, snuthuest corner

e
of the teau, flow is. southwest down l(icty ] Braok valley and to
the morthwest in the, upper Chain Lakes valley to Sheffield Lake, ' A %

draimge divide from which water Elaws southesst tb Red Indian I{ake
15 lncated just aouth’of the field area.

Althnugh ponds are numerous throughout the’ “f1e1d ared

are synnll Less ‘than 2 square miles (5 5q. kms.) in area. ;m) Largest,,

West’ Pond 3.4 square miles (8.8 sq. m ) and South Pond 3.6 square

- miles (9A1 sq. kms,) are confined to deep. valleys with areas of thick"

111 and glactofluvial material. To the west and east, Sheffield

o .
Lake and Gull Pond are located in strigtyral basins, The Chain Lakes
syatem, at the southwest corner of the area, is dammed by a serles of

moratnal deposits (see Chapter IV), L

Vegetation

The vegetatiod pf wegt-central Newfoundlsnd can be related to

Hhyatographic subdivisions. The platesu level is devold of fofest .

‘patches of stunted white spruce (Picea glauca) in poorly drained, |
sheltered area. ' Generally, plaQ\: spectes_aré Limited to low bushes

on the morafnal cover and grasses on the numerots string bogs. On .
the bterra.in nozth and below the High Central Plateau, vhere draivage . s J

15 vell. defined ang goils move fully deveioped, forest cover-1s - o

exteneive. e

D;mmun (1964) states that balsam fir (Abbszbalsamea) occuples - b
all sedls except the extremely dry and wet ones in undisturbed

forests of. ;cem:tai: Newfoundland. These are covererl ‘with eithar black




. .
e . SELE T e *ad oo
o spruce (Pisea nariona) ot glder. Hardvood forests are alwyd of tire
\‘J Foo origlnia contatn white birch, '(agmzfz papyrifoxg Hereh) trenblipg ;
P aspien, (Popultis tremuloides) and pin cherry (Prunus pennsylvanica), L

Black spruce is alsé a dominant burn specles and is prominent around

Es Halls Bay.

L ‘Climate =

; : Obtalning long term climatic data for the field area 1s®
. difficult\since Sostatinmtabe vesn 15 operation for extended periods.
. ,, on this seStion of the dsland. Long term statistics from Buchans (50
miles (30 kms.) southwest of Springdale) are used as being indicative of
WO T Y —— High Central Plateay sndsmonthly.averages for
 Springdale (197f) describe coastel’conditlons (Teble 1-1). While the

‘two, groups of figures are not strictly comparable, they do suggest ° .

veriations in clinste between the tws main zopes of the Fleld ares.
Precipltation s well distributed throughout the year with a

-, alight maximm in the fall; Noveuber gmenera‘lly Bediy tHavaEcaEEHotHH,

oy : - (uare, 1952). Winters are relatively mild, though colder on the inland

. 'pla:eau. Snovfall 1s moderately heavy over the L 1Rl et :
“ -

on average: Total

' +. more than éoo Inches (254 cms.) betng experienc
% N
" annual pre::ipitation is slightly higher at Buchaué 36.7 inches (91<s

1s

. { © e compared with 34.7 inches (90.8, cms.) at Springdale. Augus
sugh'uy warmer thnn July at the cogst but Inland the Teverse is true.’ "
t [ <'This.1a probably a result of lingering Arctic ice and the Labrador &

Cutrent which delays or moderates aummer wamth on most of the coastal

s T F adiendior the island.




W

thy : . Toi4

® 4 3
4 ;
Hare (1952) states that the vegetative éeason starts between

the 15th-20th of May, more than a month behind Montreal or (ttawa.
The frost free season is about 100 days, from esrly Jure to mid
September, in the southérn part of the fleld area; in the coastal

2gue the season is probably longer, again due to the modifying marine
i .

if\fluem:e. . :

o % #ceess and Ruman Geopraphy

J[ ‘" Access to the perimeters of the ficld area is excelleat.

The Trans Canada Highway follows the east termination and northerly

hargins and the Ganadian National Railyay cuts the southern boundary;
"access to the plateau is 'ava'ilsblg £rom“either Fowley in the west or
‘m‘ilax:ownquncum in the east, ‘ﬁoth'sattleﬁents vere used as
'atarting points on traverses to the High Central Plateau.
} :Springdale, the largest town in the field area and the economie
hub of Green Bay, is located 73 miles (117 kums) west of Grand Falls
and’ 118 miles (189 kus.) east of Cormer Brook by road. Until recently,
’Springdale was & dormitory town For a population working at wm;lesbnck_
and Little Bay mines which have since bepn closed, Employment in the
o the populus of Green .

‘town 1s.generated by service establishments f

i A < °¢ i
y, a-provincially operated Vocational School, a D.M.A.R. geochemical
aboratory and several diamond drilling operaticns,- Much of the

: opulatfon is employed in the woods operations of Price (NewEoundland)

Pislp and Paper and Bowatérs, Ltd. both of which have extensive cutiing

: rights in the field area. Springdale also provides a.link with Notre

4y Dame Bay and Labrador on the C.N.R. coastal bopt. service.




i TABLE 1-1 =

CLIMATOLOGICAL RECORDS FOR BUCHANS AND SPRINGDALE

BuchansLong Tern (1942-1971) Climstological Record

oy @ . I E M A ¥ £ a A s o N D

7 Vean Daily Tem 7.  16.9° 15?7 a0 as 4_271 526 0.0 9.0 518 4l5 325 2.2
CoMae M %% 233 22,5 281 3.1 50,9 62.5. 70.0° 67.7 60.4 48.4 8.1 28.3

ToMe Wm0 B9 1.8 2.8 T 33.3 42.6 .49.3 50,3 43.2 . 345 269 16,0

Snowfall (inches) 23.2 - 21.0 18.1 9.6 1.3 09 O 0 0 1.7 9.9 206

TORAL N, 331 292 2.35. 210 242 2.60 2,94 3.68 3.57 3.3 411  3.40

Springdale 1971 Climatological Record

. . 1 E - A b4 LS A A .8 8 X ]

Mesn Daily Temp °F. 20.6 - 15,8 30.0 37.9 50.1 53.8 62,0 65.3 52,8 ' 424 356 16.1

"oMae. MM 2408 28,1 37.9 46,6 60,3 63.8 733 729 623 49.6 425 256

" Mfn, " " = .‘13.9; 13/,5 22.1 3.2 39.8 43.8 50.7 51.7 43.3 3.1 28.6 6.5

Smovfall (incheg)  39.8 6.5 30.0 8.0 0~ O o T o e 0 1.0 19.8

P TOI'AL‘ PPIN. 4.21 1.46 3.05° 3.46 1,65 2.78 2,76 3,97 ’ 3.03 2;19 4.04 113
- ; o "

3 -+
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South Brook, located 15 miles (24 kms.) south of Springdale
wan & shipping centér for. copper concentrate from the maw defunct
Gullbridge Mines. Its ecomomic.viability is derived from the logging
operations of private contractors for the paper wills at Grand Falls .

and Corner Brook.

The Halls Pay area is presently, undergoing some emall economic

" revitalization with the development of 1ts natural tourist factl{ties.

| Both provinetal and private campsites have been cpened duting the

past few years.




CHAPTER IT

. : THE HALLS BAY" DELTA SYSTEMS

Introdution .
Halls Bay contains a number of raised Pleistocene deltas at

various locales from Springdale in the north to Soith Brook and”West
\I‘int:m at the head of H‘a].ls Bay. The deltas have been.described by

X T l.undqviat (1965) who proposes a gemeral scheme for construction of the .

" system following the Jenneas (1960) theory of an’ inner-outer drift

zbnes. He hypothesizes 1 ice lobes pr from an inland
" " lce sheet and f11ling the valleys which feed into Halls Bay. * Jenness
e . \ .argues. that the inner-outer drift Zomes in northeast Newfowndland
resulted by either a still-stand at.a position of dlscontinuous
end moraine or a final major advance from farther inland. He
W identifies. the outer Jrift zone (coastal slde) by ground moraine and
the Imer drife.zone by “slightly younger eskers, kames ahd ground
¥ goraine" (p, 161)s Supposedly, final meltdng produced the glaciofluvial
deposits that rediate coastwsrd to form deltas. 4 (.

“Despité the Jesness argument, Lundqvist mentiona that mo end

] moraine could be distingulshed at the zone boundary in west-central

Newfouridland. To substantiaste the theory he describes the imnex~outer

boundary on the basis of-thick,almost continypus, nnei drift and thin
outer drift where—'. . . h;dmpk structure is clearly vxaible through
the thin overburden, even where! bedrock 15 not expmd" (p. 299). The
deltas at- Springdale and South Brook, us well as Kings Point and Botwood
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(the latter two being located ‘autelde’ the £1e1d area) ere lnterproted
by, Lulinflqvistr as being contemporaneous and part of the boundary between
inner and outer drift,aince such a halt ould allow the deposition of
much thicker glaclofluvial sediments than would a continuous recession
of the fce. The possibility of the deltas being deposited in ice~dammed
vaterbodies as described by Jemnbss s also suggested by Lundqvist.

Jenneas proposes a series of isobasea from elevations of former
marine levels,based on his work on the northeast coast and that ofk‘ Flint
(1940) for the west coast, ,He assumea contemporeneous deglaciation for

" the whole morth coast, although wproven, and enviseges a O-isobade of

- "o net postglacisl emergence passing through.the lsthmus of Avalon,

" 100 feet (30 meters) of uplife at Edstport in Bonavista and 250 feet
(75 neters) at Nalls Bey relative to present sea level. Since Tehound

‘s proportional to ice thickness, the values indicate late Wiscomsin

ice cong aver the tral ‘section of the lsland,
Aglacial atudyconplatediby Dasiian, (4 Wilton, 1957) portrays
the Halle Bay delta deposits as being similer in origin to those of
st. Georges Bay (Macclintack and Twenhofel (1940) and Brookes (1969)).
/The process as presented 1a the Wilton report vould have an extensive
glaciofluvial period with a réadvance of ice depositing £ill 1-2 feet
(0.3-0.6 meters). thick on .top of the deltas: Damman continues by
ing & gradual i rise of the land which reaulted in -

rivers flowing into Halls Bay cutting their way through old deltaic

deposite, leaving some parts -of the deltas as high terraces.
Several authors have. studied the Halls Bay deltas.as individual
. units within the aystem, 'MacClintock and Twenhofel (1940) describe

the Sp:ingdq‘u terrace as an emerged Pleistocene delta of sand and
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gravel thet has scattered boulders strewn on top at 260 feet (78 meters) .
a.6.1.. They depict the delta as .being ;ver 1500 feet (456 meters) long,
800;900 feet (240270 meters) wide, about 200 feot (60 meters) thick and
resting againat a bédrock hill northwest of Springdale “Which is situated
on a 30 feet (9 mecers) tetrace at the £oot of the main scarp. The
authors state that the daposic 18 an eroded remnant - ‘of a once ex:ensive
depasit of puch-pitted outvash that £illed all the valleys draining into
‘Halls Bay and that tervaces in the South Brook valley at 15, 55 and 240
feet (4.5, 16.5 and 72 wetera) are fraguented remsina of the continuous
. “Halla Bay delta. L The lower two terraces are wave-cut in drift while

the third ig the uriginal' depositional surface of the delta.

The ‘Springdale delta is also described by Lu’ndqvia: (1965) . Be
suggeste 1t was formed, particularly fn ita pastern section, by meltvater
Flowing south, noting that the beds dip slightly away frem the hills- -
northwest of the towm. Sll‘nilaxly, bedding in other deposits in the

* area slopes outwazd from local centers, Unlike Hacclincock and ’lwenhofel, -

Lundqvist visualizes the 240 feet (72 meters). terrace m: South Brook
a8 betng en fsclated terrace formed in front of West Brook Malley.
Stnce theories and morphological descriptions @btimd for the
Halls ‘Bay deposits, an attempt has bees made ::o‘ quantify and qualify’
the charaéteristics of the system and present i conelusions as to

their method of formation
. . -

JHE SPRINGDALE DELTA

Morphology L ) .

In actual size the Spiingdale delta is somewhat larger than

it
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desicribed by MacClintock and Twemhofel (1940). On its eastern face .
the deles is ever ’3‘600 fest (1080 meters) lomg,while the southwest scarp
(Plate 2) 1s 2500 feet (750 meters) in leéngth from the bedrock cliff '
northwest of the town"to 1te southern spit-like exFremiéy.

The highest point on the delta surface vas measuzed at 252 feet
(75.6 meters) a.s.l. The ;urfaue ‘of the deposit Ls humpocky and shows ‘
T enble 15 o keptle
remnant at 200 feet (60 meters).

Several terraces and raised shorelines are visible.an the eastern’
face’ OF the delta (Plate 3). A veskly developed terrace is visible, -
vhleh vafles in elevation from 208 feet (62.7 meters) at the top southern
end, to 220 feef: (66 meters) further east, Towsrds the extreme south~ .
east end of the del:av & reading of 181 feet (54.3 meters) was obtained
on'a raised shoreline, while forther north mear Fuxter's Brook a height
of 150 feet (45 meters) was upasured at the edge of the scarp. This
variation in height may be a result of erosion by the brook at Location
2 (Figure 2-1). )

. A8 previously mentioned, the town of Springdale ia butlt on &
lower terrace of the delts though it is appraximzély 50 feet (1§ meters)
. ‘rather than 30 feet (9 meters) a.s.l.’ as reported by Ha;C’linr.ock and
Tvenhofel (1940). Near the government wharf, elevations of 35-40 feet
(10.5-12 metexs) are probably a resslt of erdsion and slunp-along
Huxter's Brook. A bresk in slope occurs at.£8 feet (20.4 meters) on the
“east side of the delta and af 89 feet (zs.7,mg:;ra) 1n the gravel pit

near the Department of Highways Depof (location 3, Platé 4).
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PLATE 3. THE SPRINGDALE DELTA, EAST SCARP.

PLATE 4. LOCATION 3, ZONE OF SANDS AND GRAVELS,
SPRINGDALE DELTA .



%
Sedimentary Structure

" Exposed bedding in the delta s chaotid; hovever, descriptions
ave made with reference to various plates (especially Plate 2) 5

Figure 2-1, . ; " ‘ L e

At location 3 there 1\3 2 mass of highly dissected silty
material at 78 feet (2).4 meters) on which a strike of 010°and dip
of 10° R was ‘recorded.’ From the location and mélange of materisl it °

would appear that this vas @ zone of turbidity or deposition of flnes .
_ related to a perfod of lower melt~water discharge. )
Large bouldery deposits at losatlon 4 are 118 feet (35.4 mbters)’
a.8.1. and contaln well rounded clasts up to 3 feet (0.9 meters) in
élameter cemented with a gravel matrix Thirty feet (@ metera) of
foreset miterisl shove the boulder zond contains rowded stones %-3
fnches (13-7.6 cas.) in dlameter and bas strike and dp of 0107 10° B,
ﬁeuz the southwest end of the delta at polat 6 (Placé 5) thege
are excellent exposures of foreset gravels at 130 feet (39 meters).
Bedding plenes, measured st various_pointa, strike 060-070"with dips
of 15°-25° R. Texturally, tha deposite are finer r.l.mn the foresets
* norediat lieatton By thestee range being %k tnehe (L3558 emmids,
At.the usoutl;eassvnohle;‘ of the delta at & height of 85 feet
(25.5 meters). (locatioa'7, Plate 6) there 1s a nass of slightly
indurated sandy sediment striking 346and dipping 25° L. While the
bedding plane doea mot correspond to locatien 3, ‘the deposits may be
related in that they represent similar depositional environments.
Bedding northésst of Huxter's Graok is indicstive of a Flew of
satertal through the stxeam gapj moTth of the delta,chgotically bedded




25

PLATE 5. LOCATION 6, FORESET BEDDING ORIENTED
060-070, 15°-25° R, SPRINGDALE DELTA.

PLATE 6. LOCATION 7, INDURATED SILT, ORIENTED
346, 25° L, SPRINGDALE DELTA.
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1ts are vieible 81 feet (24,3 meters)

“‘e&w
Northrest of Eheabove—toeattow BE R mﬂ/‘__Q

(53.4 meters) a large mags of calcite 1s visible (Plate 7). D.M.A.R.

sources indicate thatthé calcite is Oxdoyléian and telated to the

Lush's Bight Croup. The height of the exposure corresponds Favorably

to the previ

ously mentioned 180 feet (54 wetexe) erueional terrace.

An Attsmpc was made to relate lateral mltwatet or kame terrace

Levels on the north side of Indian Brook valley to deposition of the ! .

Springdale delta, hovever bresks in slope were poorly defined and' no.

“ specific correlations were possible.

Discussion

suggeated  th

meltwater £l

delta and th

Brook valley during deposition end vas close to the westem' face of the

down the nor

delta deposl

avound the mssasive bedrock outcrops, o

Fron the data outlined abave and presented in Figure 2-1 it is

at the Springdale delta was depsited in Halls Bay from

owing through the designated route and aleng what is now

“Huxter's Brook. The modified kettlehole en the eastern cifie of the

e bedrock meltwater chgnnel indicate that ice blocked Imﬂan %

’

delte, Recorded dips and strikes signify that vhile imirisl flow was

th side of Indisn Brook valley, meltwater involved in

tion sleo loved to the east-northeast and deposits ‘wrapped

Tides and currents in the bay medified the delta and elanga:ed

(Figire 2-1)

its sosthern tip into the epit-like shape shown fn the plan view

Nolmes of meltwater varted : .during delta Y

This is impl

iéd from the mass of bouldery materi,al at location 4,
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(Plate 8),: fndicative of a period of very high dlacharge. ﬁlrther- " >

% deposition of large amounts of fifes onto the boulder lsyer would
©. . - .sigaifya substantial slowing of meltwatér flow,

It 1a fukther suggested -that ‘the delta was at nd time much more

1a a north south ' than 1t 1s now. Britich Adefralty: :

-Chart, No. 1:591 does not indimte depnsl:ion of large quantities of
:edment outside lnﬂian Braok Am, rather the 100 Esthems (150 metera)
e threshnld 1s ¢lose 46 Whove &b Hile point, *
o & Iee later- retreated 1 Indian Brook vglley. “During this tise °

the delta was =1=vgeed by isostatic rebound, with aubsgqu;_n: 210 Teet a1
(63 meters), 180 f/ee: (54 meters). and S0 feet (15 metere) still-stands
L - gecurring after initial delta deposition. No correlations between

- ) etill-stands“and glacial yetreat are envisaged, rather the term s

: © 7 Ciaterpreted as weaniéig a point ’xn time when'the Tates of iscstatic
and eustatic cmmge were briefl'y cum'purabla “resulting in the cutting

" of tetraces on the origifal delta.
B B » 5 .
- s xmuan llsgnk Valley Sedim s : :
o O travarses» along IMian Brook valley, fine si.lt-::hy depouits

3 vere noted at varlous Jocations (Figure 2-2). E‘or the most part the
o : deposits are 1-3 Eaet (0.2-0.9 maters) thick and are covered by varying
aiounts of glaciQE,ldvial gxavels, “however ,* one dsposir 5 miles (8 kms.)

1 -+ west of Sptingdllz A'nd north ni the Indidn n:uok Bridge is more than

© . 41 feet (12.3 mecen) thick £rom its thin glaciofluvial gar :nwthe
- stread bed. . The wedmen\: mass is hedded (Plate 3), and shows vazyl.ng C

pink 2nd grey colorations.’

0
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PLATE 7. CALCITE DEPOSIT
AT NOTCH, 180 FEET (54 METERS)
A.S.L. SPRINGDALE, NORTH.

PLATE 8. HIGH DISCHARGE BOULDER
ZONE CAPPED BY FORESET GRAVELS,
SPRINGDALE DELTA.
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Two possibilities. extst for the origin of the deposits. y

1. The clays may be l;nrine. Ti:ia would suggest rapid deglaciation
and mariné rransgression up the valley which at that time was isocstatically
depressed (as was the whole ares), followed by comsiderable glaciofluvial
de;_nsi’um from inland sources,with delta comstruction at the fouth of

" the valley. The level area west of the T.C.H. - Springdale highway -
Sntecaectinn vosld thus be 1n:etprezed 25 allwial, fm ‘over a £lat
marine sediment hnsa.

2. The sedtnents may be lacustrine in origla. They would cthen have
been deposited in ponded water at varous loiales and elevations along
the valley system. This meed mot have occurred in direct assoslation
with delta deposition at Springdale but rather as ice retreated up
.valley, or in any body of postglacial ponded water.

In an attempt to decide the method of deposition, several
asslyses were conpleted. Four simples were chosed; to vere cbtafned
f1ou the masstve deposit north o Indian Brook Bridge. Sample 72 -7
was £rom a grey silcy Jens while 72 -8 ceered visually finer in textore

- and had & pinlkish hus. Tvo smmples vere taken from a meander-sear cut,
0.3 mile (0.48 km.) further oit, Aau:-u of the Springdale highvay.
Sample 72 -5 yas dug from a 6-8 inches (15-20 cms.) thick lens that
sloped fn an easterly direction snd sample 72 H-6 was remnved £rom a 1
foot (0.3 meter) thick lens of sediment & faet (1.2 mecers) higher and
50 feet (15 metera) further west. By comparing the two sets Lt was
"+ hoped to be ablé £o relate them more élearly; (a) in a total morpho- .

" logleal context in Indien Brook valley and (b) as individual sediment

samples within ‘specific deposita.
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Textural Analysis - R V .
: Initially wet sieve and pi,;e:u anallysesof the sections fimer
than 4 (pki) were completed as deacribed in Appendix 1. The results

were plotred on Cumulative Curves and Frequency Curves (Figures 2-3

and 2-4). The mean, e graphic standard and
- fnclusive graphic skewness were calculated as outlined and the results

tabulated in Table 2-1. S

Results . = : e

TABLE 2-1

CALCU'LATEB DATA FOR INDIAN BROOK VALLEY B .
‘SAMPLES. 72 ¥5 - 72 M8

SAMPLE MEAN INCLUSIVE GRAPHIC KUilTGSIS H INCLUS.IVE GRAPHIC .
STANDARD DEVIATION i { SKEWNESS

—t
72 ¥5° 7.738| 2.21% very poorly |0.93 mesokurtic [0.21 £ize skewed
. - yictted i

72 M6 7.286| 2.69 very poorly |0.87 platykurtic|0.17 near symmetrical
sorted ~

7247 4.626| 1.706 poorly sorted|1.67 ve:
leptokurtic

0.52 strongly fine
skewed

728 6.708| 2,066 very poorly . {1.05 mesokurtic |0,32 strongly. fine
: sorted skeved

Sawples 72 1-5 and 72 H-6 contaln more clays than the final two
samples. .72 M=6 has a grantér percentage of courser (3-4¢) material,
thus explatatig dte nuz-bymetrical plutykux:lc cozve. Bécause of lta
high very fine sn.nd cnneent. sa-mple 72 M=7 ;Ls leptokurtic. ‘A secondary

_ mode in the 10-12¢ range has the effect of producing a strongly fine

skeved Frequency Curve'.:"All ssmples have a viaible secondary mode in

the clay though pexcentages are bly higher for samples
72 ¥5 and 72 M-6. . ' ’
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A section vas cut from the massive Indian Brook depositr and
the following sequence was measured.
TOP I
0.70 inches (2 tms.) grey )
0.60- inches (1.7 cma,) pink : Bt o R
1.85 inches (4.7 cms.) grey :
0.90. inches (2.2 cms.) pink £ © .
4,10 inches (10,5 cms.) grey : ] -
0.55 inches (1.5 cms.) pink
1.9 inches (5 cms.). grey
BOTTOM

X-Ray Analysis

“. To test the differences in conposition of the various samples,
an X-ray shalysis of the sections finer'than 8¢ was attempted, as

exﬁla’nined by Carroll (1970) and outlined in Appepdix 1. The initial’
patterns run from 2-30 degrees 20 have been drafted and are presented

as Figure 2-5 a, b, c dnd d. ' 5

Results ’ . ) - . . P
Compositionally the samples vere similar. ALl contained

-chim-ice (144°. (001), 7A° {002)), amphiboles (8.424°), mica-illite

(104° (201, 5A° (002)), quartz (3.33A°, 4.212%) and feldspars (3.17-

3,194°), Mo montmorillonite or kaolinite was present. The samples atd-

vary in the amomts of ‘specific minerals they-contained. Related to the'

. T T 72 45 snd 72 H-6 contained greater proportions

of clay, thus their patterns are dlstnxi)ed and have more background

"aoLse," Peaks are not as sharp 45 those of 72 M~7 and 72 ¥-8 which are

pointed and in many caaag 354 trnss the hetght of the background pattern.
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. Stetso Microscope Analysis .
A stereo microscope analysis was completed on samples 72 M-7

and 72 K-8, Wo grey—pink color tion was visible. A search |

wag made 'of all eaiples under 44 for fo\:‘aminifer& and diatoms, hovever
none were found. : ’ 8 B
.

.. Conelugions

For the fallow!ng tagsona Tt ds consTuded ‘oht the ssdinents
ave lacustrina dn origln, .
1. The texturdl variations in samples 72 H-7 and 72 #-§, and the
sedimentsry section indicate pecbable {mn’zmg; .
"2. The laminated bedding Qg gravels and silts in the meander acar
describes mon-marine depasitiaq:‘f environgents.
3. The shaence of foramtiiffera amd dtatons, while mot necessarily
i, proving a lacustrine environment, certainly 1a evidence for non-marine )
', deposition. ' ’ ’
 The altituial differences in 72114-'5-6 and 72 M-71-8 might
explain the higher proportions of clay in C . samples. At
7 the potnt of higher elevatfon, (Fig. 2-2) é:r.\d thus later deposition,,
meltwater flow had probably sloved and sediment transpérted to the
same locale would have been considersbly finer. No other compositionsl
varfations vere noted; this is logleal aface it is assumed that melt-
 water flowed over bedzock and outvash of the seme derivation, that is,
down the upper resches of Indisn Brook valley and Burnt Berry Rond
‘valley. -Since samples 72 M~7 and 72 M-8 were obtained Fron only the

. top few feet of an.extensive mass of sediment, it may be that the
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lover sections of the deposit-are meriné in origin. Based on. the rather
superficial analyses presented,it ‘is cbvious that the possibility shpuld
not be. ruled out and that further work is needed to properly evaluate

the problem. -/ -

THE LOWER HALLS BAY DELTAS

Burnt Berry Brook and Dock Point .
A raisad deltd remnant is located 1.4 miles (2.3 kma.) northeast

of Burat Befry Pond. Tslands on. the delts surface are 250; feet (73

However the diasected scarp 1s neerer 180 feet (54

meters) in elevacinn. No field date were callected on this feature,
but frém an air photo analysis 1: appears that the delta was deposited
by melt-water issuing from an ice front locabed in or hear Bumt Berry -

Pond; ferrain around fhe delta remmant is humiocky and kettled, suggesting

' stagnant 1ce‘ x . 2 B

Two miles (3.2 kms.) east of the above deposit there is a raiuad
delta at' Dock Point. Scarp and surface heights are sintlar t5 those of
the Hurm: Betry Brook delta. 4 50 feet (15 metera) erosional CEI‘TSCE

10 visfhle uiar the bottom of the Sock Pah\: scarp and continves slong .
H X ;

the souchwes: coast of Halls Bay E

‘A mised deltn remmmt, 1nmediately due vest’ of Riverhead Brnuk w

vas the aubject of fleld analysis (F1g, 2-6). Various elevations vare

taken on the main. delta ‘scarps near the eascezms; edge (Plate 10) a

height of- 200 feet {60 meters) was tecarded, Severnl kettlea are

locuted on qf:e surface of the f:a:ure' the bpc:am oi the east-west’
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PLATE 10. THE WEST POND
TERRACE SHOWING 210 FBET
(60.3 METERS) AND 53

FPBT (15.9 METERS) LEVELS.
RIVERHEAD BROOK IS INCISED
IN THE LOWER LEVEL.
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PLATE 9. BEDDED SILTS AND
CLAYS NORTH OF INDIAN
BROOK BRIDGE, 93 FEET
(27.9 METERS) A.S.L.
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trending kettle meaibst the T.C.H. 1s 109 feet (32.7 meters) a.s.l.
The slopes of L:he HELTE dE6 Tetnsid i e HAeELenE ot ElwraL
or marine actiom. 1
orth of the highway and southwest of Facon Podnt a 178 foat

(53.4 meters) level was recorded. The top of the northern secticn of
the delta is hummocky and was pasturel e wacions volnbame 206360
feet (60-60.3 meters). The base of, the main de1£_a scarp,’ southwest
of Eaton Point is 53 feet (15,9 meters) a.a. 1. )

 Magor cuts in the delta are thickly covered with scree making
strike and dip measurements difffcult to obtaln, however one orientation
of 345} 35° R vas recg‘)rded on. the mein West Pond terrace at an elevatfon
of ‘100 feet (30 meters). This coincides with.a gn—‘;kg and dip of 345}
32° R obtained in the 50 foaf (L5 meters) terrace at the mouth of
_Riverhead m—'eok. Poteset gravels exposed in the 50 feet (15 meters) ..
terzace are loomely compacted with sub-romded to rounded pehhles 46
‘,inc'hes (1.3—}5.3 cms.) in diameter. On l‘.np of the 50 feet (15 meters)
terrace there are 9 feet (2.7 meters) of postglacisl lag gravels that

contatn pounded stones 1-12 inches (2,5-30 cms.) in disueter;

Sugarloaf

o A traverse uas completed from west to east across the Sugarloaf
.terrace (g 276, Pla:e 11) and elevasdons have been recatdéd from
several locatieons. No bedding planes were visible, hovever. At the
break in-slope on the uesc side of the terrace a height of 58 feet 3
(17.4 meceza) was noted while on the eastern end, towards Snur.h Brook,

abresk in slope occurs at 43 feet (16.7 meters). Outerops ate visible
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“on the delta surface at 309 feet (92,7 meters)., The main delta acarp .

is 212 feet {63.6 meters) a.s.l. while further back on the terrace a
recoi‘ding of 245 féeet (73.5 metérs) was made. Modern strean dis—

sectiun of ‘the delte scarp 1s extemsive, but despite this, the surfsca

15 quite even ;md no majnx' kettle depressions were encountered eir.hEx'

during the traverse or from'air photo analysis.

South Brook . . o o

Directly east of the town, the main scarp of the South Brook
terrace 1s 249 feet (74.7 meters) a.s.l. - Further south near the T.C,H.,
the height of the delta drops o 218' feet (65.4 meters). Two erosional

terraces axe located within the town, The upper 1s 58 feet (17.4 meters)

" &is.l.-at the maln break {n slope and the lower was measured as 29 feet

(8.7 meters) at.the town wharf. Only ome cut was visible on the main
scarp (Plate 12). The‘six feet (1.8 meters) of topsets or lag gravels
which cap the terrace at thia point are vell rounded‘and contaln —
up to 1.5 feet (.45 metsrs) in diameter. One orientation of ozo‘dipp4n;;
35° L was obtained,however, it is thought that thie conforms to slope
bedding rather than true delta foreseta. - '

m the South Brook and Riverhdad Brook valley bottons, bedd‘e;l
glaciofluvial aatertal vae noted._ No specific orfentations were
obtained and the texture of the deposits altered with location. In
"tertain cuts, the glaciofluvial material wis capped by varying ‘thick-

nesses of postglaclal lag gravels.

white Point

The top of the delta at White Point (Fig. 2-6) 1s 220 feet
B wing ’ * g -7 % L




PLATE 11. THE SUGARLOAF TERRACE AND SUGARLOAF. PHOTOGRAPHED
FACING NORTH. TERRACE HEIGHT IS 250 FEET
(75 METERS) AT THE LEFT.

PLATE 12. THE SOUTH BROOK TERRACE WITH
BEDDING ORIENTED 0209 35° L.
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(66 meters) a.s.l. A break in slope occura at 110 feet (33 meters)
with an.erosional scatp at 54 feet (16.2 meters). A third level was

noted at &n-elevation of 20 feet (& meters). No beddlng was visible'

. ‘on the face of the White Point delta, however a newly opened.borrow

pit on the highway midway across thé terrace has good exposures of
‘topaets and foresets, Orientations of 330~345"vere cbtained with dips
ranging from 7413 R. It fs mot possible to be more specific in
describing sediment texture in this pit simce méeziﬂ vatiz‘d from
sandy cross-bedding to foresets with stones-up to 10 inches (25.4

cms.) in diameter.

Shell Samples ’ , LBy

In éarly summer 1972,'D. R. Grant recovered a sample of Halanus
which was subsequently dated at 12,000 £220 B.P, (G.5.C. -'1733). The
shells were located-55 feet (17.5 meters) azefis G g stony pelite
located at the front bf the Sugarloaf terracs, ’

" Tvo shell samples were collécted in the Halls Bay ared by the
writer. Sauple 72-188, Mybilus edulio, wes located in a sand lgps in
foreset gravels on Riverhead Brook (Fig. .2-6) 29 feet (8.7 neters)
a/a.l, Sample 72-25S contaimed perfect specimenms of Hiatella aretica
(Plate 13); The -sample was removed gmn a cut in stony pelite 15 fee:

(4.5 meters) a.s.1..1n Spring Cove at the eastern end of Halls Bay

. (Flg. 2-6). Pie:ee of the shells were visible on the surface of the
cut but most were dug from the compact silt.. Both these samples are

. estimered to be eimlilar in age to G.S:C. ~ 1733 and are significant inm

that théy date the innermost geries of glaciomarine deltas of the

morth east coast of the idland.
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Henderson (!Pn) obtained three shell samples nnrth of the
fleld area which were subsequently dated. Sample C.S.C. - 55 (11,520 +
g 180 B.P.), Macoma calearea, Mya truncata and Hiatena mtica,‘ was
cbtained from a silty clay 160 feet (48 meters) a.s.l. in the Bafe Verte
River. G.5.C. - 75, collected from till-like material 35-42 feet
(10.5-12.6 meters) a.s.1. in Middle Am, Green Bay, was dated at 11,950
- ES 1{0'5.1:. At Southwest Arm, Green Bay, s sample of Héatells aretica
’ " and Mya truncata was deposited 11,880 + 170 B.P. The shells were Located
in silty bnttnmset clays 40 feet. (12 weters) a.s.1.

| Comclusions and Discugsion .

The shell dates from Green Bay and Halls Bay are roughly
equivalent. o one date falls outside ché upper of Jower statistical
error.of the other samples. Excluding sample G.S.C. - 55 a1l were less
than 60 fest (18 meters) a.a.l. aud ibos represent deep water grovth
‘in delta bottomsets. The dates indicate that Green Bay an"a Ealls Bay
were .deg].acia::d within a f-irly narrow interval of time spproximately
12,000 B.P.,and that the.deltas ware nut as has been suggested by

Jenness (1960) and‘).undqvhc G965), dapostted Do fod. dm-d lakes.

The fullw:lng seq

\

e is prvpused for the deglaciation of Halls Bay.
A calving 1}3 front rapidly deglaciated Halls Bay medl e
b!ca.me land fast in ndian Brook and in the valleys to the south where

it remained while delpn depoalticm took place at Springdale dnd lower

Halis Bay. ‘the deltas on Halls Bay are.
, equivalent in time and &\are deposited at.ice recessional position 1:

. (Figs. 2-2, 2-6). Comstruction of the Springdale delta oécurred rom




lateral meltwater in Iidian Brook valley and deposition across the
s bedrock ridge morthvest of the main terrace, (Fig. 2-1). Material
was derived from the valley systems'to the west and along the
‘north side of Tndtan Brook valley. ‘ ’
The silt units énxoughout Indian Brook valley may represent a'
lacustrine environment diring this retreat or later, though the
. " posstbility of a mariné origin for the lover portions of the large
mass of sediment mear Indian Brook Bridge is mot discounfed. Marine
waters certainly penetrated somé distance up the Indiar' Brook - Burnt
“Berry Brook valley for delta deposition to occur southuest of Springdale.
Fucther analysia is necessary for complete clarificatjon of this
provlem.
4s lce refreat continued, major marine deita deposition todk
place at Butnt Berry Brook, Dock Point and White Point with continued
winor deposttion st the head of Halle Béy (Posiffon 2, Figs. 2-2, 2-6).
Although there 1s little remaining evidence to confirm the idea, it'is -
posstble to speculate that atFosieton 2, & 250 £oot (75 meters) terrace
o < -was constn‘xcted Just southeast of the T.C.H. - Springdale highway
h\:ersec:iqn. This wuld have paralleled the existing terraces at Bnﬁ:
Berxy Brook, Jiock Fotat and hite Foiat. ' : .
) Flnally, meltwater frou lce Located in oot Pond and Seuth Pond.
. valleys (Posirion 3, Fig. 2-6) was responsible for :h; ;lar;er proportion

o of West Pond, Sugarloaf and South Brock terrace construction, Greatest

. amounts of ice recession between positions 1-and 3 took place oa
ioterfluves With zels ively/alcw retreat in the wvalleys, Kettle holes

and hummocky moraine ¢u\the highlands around the deposits indicate that



material. .

ton
and galinity of the water,
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ice fronts vere mear the deltas during thelr comstruction. .
It s aldo concluded that the delta system at the head of Halls

Bay ublch includes the West Point, Sugarioaf and South Brock terraces,

© completely filled the lower pet of the bay. Cont glaciofluvial

and postglacial evosion removed large portions of the delta from the .

_two valleys (Plate 14). British Admiraity Chart No. 4591 shows depth

soundings of 30-40 fathoms (54-72 meters) in Lower Halls Bay with a
sudden drop to.103-120 farhoma (185-216 neters) immedistely north of

Dock Point. This suggests major fjord infliling by the eroded deltaic

" During ‘and sfter the Piggess of lce removal from the field area, .
igostatic rebound cavsed the ferrain to be uplifted.” From recorded
elovations of the lzlls Bey deltas the marine Mmit.or Limit of post-
glaclal emergence relative to prasent.sea level la 250 feet (75 meters),
Various sources cite sea levels for 12 ,000 B.P. a8 being about 172-224
feet (52-68 meters) below present levels., Walcott (1972) suggests a
level of '-224 faet (=68 neters) based n Grant's (1970) work on the : @’
Great Northern Peniisuls of Newfomdland, Flint (1971) indicates a
ach level of <182 feet (55 meters). Andrews (1370) quotes
Godin et al.  (1958) as predictiog general Yea levels of =172 feet

(~52 meters) at 12,000 B,P. ALl the above values are based on curves

from radi. bon-dated ghells and material -assumed to have

been existing at sea level. This is a major weskness-in that certain

speciés subaisted at con depths depending on thé

For this reason eustatic curves way.overestimate the amoumt:
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PLATE 13. SAMPLE 72-255, OF HIATELLA ARCTICA,
LOCATED AT SPRING COVE 15 FEET
(4.5 METERS) A.S.L.

PLATE 14. LOWER HALLS BAY SHOWING; SOUTH BROOK TERRACE,
LEFT, SUGARLOAF TERRACE, CENTER, AND THE
SUGARLOAF, LEFT CENTER.



. . . .S

. of sea level change by as much a8 60 feet (18 meters). However from

- the approximate eustatic data it may be chet c. 440 feet (133, meters)
of isostatic uplift has taken .place since 12,000 B.P. af‘whic'h 190 feet
(57 meters) has been obscured by a euatatic rise in sea’ level during the
same postglacial interval. . o By

" Erosional terraces occur at 220, 200, 180, 50 and 30 feet (66,
60, 56, 15 and 9 meters), (Table 2-2). All except the 50 faat (15
meters) level are poorly defined and do not appear on all deposits in

. Balls Eay. " The 50  faat (15 uaters) terrace 1g continuous throughout
the area and’:eptelenl‘.u a wajor still-stand, This la not to suggest :
that ‘the other atill-stands were not important but that evidence for
then is scanty, having been removed by. later marine erosion e

wasting of wiconsolidated material,
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3 methnds of « fomxr.lnn

2

* CHAPTER YIT

ESKERS AND CREVASSE FILLINGS .

. Introduction

The purpose of this é;.apcer 18 to relate a zone of eskers and
crevasse fi1lings (Fig. 3-1) to the’ overall pattern of deglactation of
the Ha¥ls Bay - Topsails area. The cedtral gart of the fielri area is
marked by a numbee of ridges of apparent’ glaciofluvial origin. Afr ’

photo analysis revaals that while pome of them appear m be crevasee

* fillings, ds suggested by Lundquist, (1965), others bear a_greater

sintlarity to true eskers,
Generally,all the deposits studied are on the Tligh Central
Plateau with the larger and wore prominent ones being located at the

northern bowndazy, dpecifically near Damey's Brook and Sheffteld HILL.

_ The larger ridges near the edge of the plateau ste up to 3 miles (4.8

kma.) lomg vhile further south lengths are about 0.8 mile (1.3’ kms ).
Lundquist (1965) describes one of the features lylng odtside
the présent study area as "a low bu't sharp ridge of a t‘ype Fhat B
Sweden 1s considered to have been formed in open-crevasses. in the
dce , .. and g of limited value for the deternination of ice flow'
(p. 295)0. Hle observes that all “éskers" in: the cunt'fie'ld' area
areier ‘this origin,  In oza'ez to in:erpm the Figh Gedtral Plateau

deposits «Adequately, it u nacesaary to desl:tlha various pnssible )
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~ . - Eskers ' “ T .
While eng].acinl‘ and ‘supraglacial proceases have been auggested,
s Fiint (1971) £avors g subglacisl oxigin for the deposition of esker
material, whereby,id a late phasé of deglaciation, surface meltwater

Y seeps through the ice seeking the Jowast paisible chaxmeluays Water
and gsediment r.ranspor\:ed via this toul:e is-deposited partly along‘the
beds of such chunnels and, partly' into pnrnded bodies of water at 3“:'
glacier terninus. . .

; Lewu (1949) suggests :hat excemalIy ponded water 19 not \‘1 .
. mecessary for Erontal’or mear-fromtal eqker depasition. He obaerved
an esker {n the froces@ of formation at a-location whare a contemporary
v‘alley.glaciet T gentle slcpe covered witir sqlifluc'r:iah‘

i ‘debris. - Since the valley had nDt com:ained water recently, Leyls

P explains that ponding necéssary pap— development had,occurred under
the slaciar and .depositfon had i place in stagnant water dammed
in ice caves. . U i)
g S Emble[cn and King (1970)° envissge a similar methdd of cpker
cvnstn\ctlon. Instead of requiring pondad water near the glaciet
. tezmiaus, they maintain that a zgdugcian of t_etr‘ain gradifent undet _che
o “ice or blocking.of sé;e;m chaniels by the collapse of decaying ice mey
be fnstrumental in initiating the deposition of material in Aibglacial

channels.

i i . - L ) 3
%, gl variam: of the frontal and nérmal eskersl mentioned above is
[ the beaﬂed ‘esker whiich 15 formed by the’ annial addition of small

3
mounds of sediments as an ice front retreats. The summer petiod of

rapld=@ier’ flow’ addg to each bead,while winter is represented by the
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intervening gap. -

| Crévasse Fillings  * ' “ B
’ Doorukanp_and King (1971) describe a procass of- crevasse

F £111l1ng on west SAEFIA TELARE WHess they obaerve -that the itre‘gularity
of the deposits, in plan and profile, indicates that they are mot
formed by f£lowing %ater but that they represent the filling of cracks
“in dead ice by material being accumulated from the surface abové. The
dioe wvashing down into the hollows would accownt for diminution of
ridge hedght tovards the ds:n end of the ridge. From several -
publicationa (esp. Flint, 1928) the following suimary of variations in

esker gid. érétagse filling mnrphology 1s tendered (Tsble >-1). The

stable-is seli-explamatury and w111 not be-elaborated on at chia point.

Horphelogy - d . ) L
Barney's Brook
The Bamey's Brook "esker is located 4 miles (6.4 kmg.) morth=

east of Foretopsail (Fig, 3-1) and 18 approximately 2,9 miles (4.6 kms.)
in length. The’iegture trends 130°on its main section while near what
“appear to be distal distributuries the orientation is 070-080°(Plate 15).

oa the section of the deposit east of Barney's Brook,* perched
ertatics are numerous. The granite boulders are 3-5 feet (0. 9—1 =
meters) in dia.meter and often have numerous smaller erratics stacked

atop them (Plate 16). The crest .of the feature is sharp and hummocky. -

oBe angles taken at sample points varied from -a'mintmum of 16° to a
daxtuum of 23°. Towards the ice.merginal end, near sample poimt 72 E-1,

‘the deposit 13 28 feat (B.4 meters) above the genaral terrafn,uhile at



. TABLE'3~1

3 DISTINCTIVE FEATURES OF ESKERS AND CREVASSE FILLINGS

ESKFRS

CREVASSE FILLINGS

Situated within and tributary to terminal or
recessicnal moraines.

several miles in lengr.h height of

. Commonty
12-45 feet’ (3.6-13.5 metera).

Usually (not‘alvay"ﬂ) trend parallel to the
direction of dece movement and may be
discontinuous.

Cowmonly ‘sinuous in pls:i' and arranged in
distributary-tributary systems.

Trend uphtll and cross divides with no ¢
in the volume of the deposit, Crests a
kuobby and humocky or undulating, nrexy
level for long distances.

nge

Crest élevations not related to suxteu‘nding
deposita. 4

" Material coarse, lacks pands and cleyu;

predominance of gravels and cobbles
Vigible bedding in transverse nentinns
parallels slnpe at angle of resf, 18-30
degrees.

2.

1.

3.

5.

6.

Closely associated with recessional moraines
and pitted outwash; lie beyond the former
and incorporated within the latter.

Most are short, less than 0,25 miles (0.4 kms.)
and range from 12-15 feat (3.6-4.5 meters) '
in height.

Trend in any direction. regardless of lcl
direction and are cnntinuous rather than
brakeu.

Are nut arranged in. ﬂis:rihutny systems but '
where apsoclated with lake deposits mrginal‘
to ice edge may merge with them; are generally
straight though may bend sharply around kettle
tims, :

Tops are horizontal and the features do not

* pass over divides.

Cresy elevations are similar to surrounding
kame and kettle' rims, s 4

Compasition 15 similar to that of eskers;

“side slope angles also similar,




o, w8 g . 5 TABLE.3-1 (CONTINUED)}

ESKERS

-CREVASSE. FILLINGS. -

.+ stratified lenticular masses. Sections of
111 may cover esker--ascribed to-collapse
of tunnel roofs and melt of debris-laden

- 1ce,

9. Ridge crests trend upwa!‘ds in the d.irecciun
of former lce flow to tesch.a maxinum ﬂt
the distal- end.

Bedding variable with semlstratified toimdo-

8.

-heights diminish towards the-distal end-of the
_deposit. -

Bedding is tioderately. foreset to horfzontal.
Sections never show coatings of till.

Gradient slopes down in-the direction.of water
flow indiceting 8low accumulation, i,e., ridge

v

8




PLATE 15. THE BARNEY'S BROOK ESKER, PHOTOGRAPHED FACING
SOUTH. FORETOPSAIL IS SHOWN ON RIGHT
CENTRAL HORIZON.

PLATE 16, PERCHED ERRATICS ON THE BARNEY'S BROOK
ESKERS. LICHENS COVER THE UPPER SURFACES.

59



60

sample point 72 E~3, about 0.9 mile (1.3 kms,) further west, heigh:‘
decreases to 16 feet (4.8 meters).

The crests are devotd of vngeénion with-heathland and scrub
covering. the sides and surrounding low areas. In general the terrain
alopes HOHEIY) €5 NETRATENIEASE B houlde!y in nature. Well
weathered, pale Ted, equigranular “Topsails granite" (Neale and
Nash, 1963) bedrock 1s visthle and erratics of the same 1ithology
litter the area. ‘Ne;xr Sarney's Brook "eaker" the ‘terrain.becomes more
humocky, indicative-6f ablation woraine (Glactal Map, Chapter 5),
though toysrds the nottheast end of the festure the hﬁmécks have a
trensverse 1ineartty sug;esting highly dissected recessional moraines.

Although- a more detailed textural analysis will be presented
lat}r——én this chapter, it was observed that surface material of the
ApPdELE MpyeEadiveLISEsREa with & distinct lack of clasts over 1‘32
inches (2.5-5 cms.) 1n diemeter.« ‘The possibility exists that oreng
was not a result of glaciofluvial depusiticm but rather of postglacial
o periglacial action, hovever since sedinent stz did mot incresse
anbdani Aaliy i Sapi the' Initial sssimption is probsbly correct.
Sheffield Bi1L . z E

: “A prominent glaciofluvisi ridge located 0.9 mile (1.4 kus.)
southeast of Sheffield Hill 1s worphologically similar to the aéposit
described ‘at Barney's Brook. It 15 1.1miles (1.8 kms.) in tength,
orleated 155, ‘and increaged {n ‘breath and height tovards the north-

no:thweslt (Pla:e 7).




" though msjor topdgraphic slope is to the northwest.
- L \ o
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of roundsd ta sub-angular grenite asd scanodiorite L—Z_mhesi (2.55
cms.) in'diameter. ‘Similarly, from an initial 1ns;>ectinn, there seemed
to be 8 lack of arglllaceous materfal or large boulders vithin the
deposit, though nsvwaa noted at Barney's Brook; erratics 1:1:';2: the
surface. In places several smaller erdatics are perched of the lirger
base boulders. ) ;
Ac. the low ‘southern end of che "esker” heighta vary from 17-18
feet’ (5.1-5.4 meters). Near the centar of the Eea:ure height increases
to 23 feet (6.9 metera) and slope angles axe 25° (vest) and 26° (east).
The northetnmuat eection has s:eep) Lkden and_a sharp crest about 10
feet (3 meters) wide vhile height vas leveled as 41 feet (12.3 neters) .
i rhé‘ surface of the deposit {s’devold’ of, vegetat fon at its
Eouthern extremity but s covered wi:ﬁ' scrub gpruce and ‘juniper jtowards
Sheffield F11l, Valley axiel gradient is poorly, defined at thig

location. Minor valley slopes are oriented mortheast and southwest,

- Foretopsail

© 0.6 mile (0 96 kms ) vest of Fotempsail there is a smallet

esker of crevasee filllng remnant 0.5 miles '(0.B0 kms.) in length.

 (Plate 18). ' It ‘ts ortefted 355, has & low, broad. crest and side slope

‘angles of 19° (south) and 18° (north). Although the feature is il feet

(3.3 meters) above the immediate terrain;. surroundidg ablation moraine,
15 generally of the seme, or greater, height. There ate no'surfece ..

boulders and vegetation is minimal, A pit was dug to.a depth of 2.5

feet (0,75 meters) and no bouldery material was encountered,- rather the




PLATE 17. THE SHEFFIELD HILL ESKER, PHOTOGRAPHED
LOOKING NORTH.

PLATE 18. THE FORETOPSAIL AREA SHOWING THE CREVASSE
FILLING REMNANT (LEFT) AND BOULDERY TERRAIN
OF THE HIGH CENTRAL PLATEAU.
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. sediment was well ported and sub-rounded containing clasts from 0.80-1.3

“dnches (2-3 cms.) in diameter,

Adr Photp Deduced Morphologies
. A ridge situsted in the valley forth of Little Sandy Pond

appears f'mm"\,n: photo analyais to be morphologically similar to the

Barney's Brock "esker,” 1.5 miles (2.4 kna.) to the vest. The Geade®

follows the valley asls at 340%and is dissected by meltwater chamnels

énd existing stredig (mg. 3—'1). its-overall-length (1.2 miles, 1.9

me. ) and orientatinn further indicate a relation to the Barney's Brook

complex, The Little Sandy ‘Pond' valley s filled wich glnciofluvial v
* matérial and surrounding drift is abundant, )

Two miles (3.2 kms.) east—scuthea_ét of Foretopsail there 1sa
deposit which may be a true crevasse fuimg as described by Lundquist
(1965). i1t is app/mxuiamy 0.8 miles (0.98 kms.) in length and branches
at various potats. Pare ot the ‘festure trends 355°while m}er sections
are orfented 010°and 0357 The ridges are highly dissected and pieted
wir.h kettle holes, *

Prominent meltwatet channels have been plotted from the aifr

¢ phn:os (Figure '3-1). Neax Sheffield Hill the pattern mdica:es a
portherly flow of melf.wa:er while i the Barney' 8 Btook area flw
- vas radtal from the surtounding sumits with final flow to the rorth-

northeast down Barney's Brook and West Brook.

Textural Analysis @

Samples were collected from the deposits at-Bamey's Brook and
‘Sheffield Hill. All weré taken unsieved from a depth of 2.5-3 feet'*
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" (0.75-0.9 meters) on the slopes of the features.  Four samples weré

. ® .

-
‘analyzed; three from Barney's Brook "esker," 72 E-1 (most easterly),
72 E-2, 72°E-3, and one, 72 E-4; from the Sheffield Rill "esker.”
(Fig. 3-1) . %

4 standard sieve analysts vas cospleted at whole ¢, intervals.

28 outlined in 1. 1 . were calculated for
the mple weights and the results were plotted on Cunulative (Arith-
mgiu Ordinate) Curves (Fig. 3-2) and Frequency Curves (Fig. 3-3)iv - -
A pipette analyais wds not completed on the Fractions-less than 4o
atnce only H general fndication of fon 1nck of) glactofluvial action
was tegiired ap q result, which would be obvious' ffom the.standard

_sleve adalysis., A fabric analysis was attempted at ;mple point
72 B-4_(Plate 19).but the sediment was meither well consolidared nor

" were the' pebbles glon}at‘ed. enough t complete an mlyl'a;s'wm:_ any
degree of accurnc;‘

Results -
The following results were cbtained £rom. the lextu'ral . i

analysis (’l‘able 32). b : ¢ =
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TABLE - 3-2 ko
., CA‘LCU'LATED DATA FOR HIGH CENTRAL PLATEAV
;s SAMPLES 72 E~1 - 72 B-4 gk
Sample |Inclusive Graphic | Mean Kurtosis | Inclusive
Standard Deviation . Graphic Skewness

72 B-1 |1.24¢ Poorly Sorted| +1.074 |0.95 Mesokurtic | 0. 06 Near. ¢

Symetrical
72 E~2 |1.969 " ~0.136 |1.21. Leptokurticl, 0.23 Fine Skewed
72'E-3 153 " - " | $0.976 |1.11 Leptokurtic| 0.25° " a ;

72 E~4 {1,096 " . " -1.58 |0.91-Mesokurele | 0,307 ¢ %

A11 four samples have primary modes ocourring in a zome of very
» " coarse sand, with an gbrupt break in slope on boghi sides of ‘the modsl

peak “(Figl 9. It is pnssible that the primary nodes may have beeh-

influenged by the. upper Tttt placed on the sieving, though in three

* of the four samplés analyzed a distinct sbsence of material greater

than -2 occurs. Notably, though, there s a lack of - sand ¥

(2-38) wi:l; a slight increase in very fine sand (2-4%) in all samples
(¥1g. 3-3). . . ) :

s .. From the Cumu!atlve Curves (Fig >3-2),-ohe e way observe that .
at least 90% of the sediment is confined to materia]. coarser, thin o
2.6b; that 1s, with a shiarp break in slopé of the curves within the: .

sand ' categories (Table:3-3)




PLATE 19. SAMPLE PIT 72 E-4 SHOWING SUB-ROUNDED,
GLACIOFLUVIAL SEDIMENT IN THE SHEFFIELD
HILL ESKER.
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. even sedizment distributions.

o & $ 'rAm.s:—z 54 S 3

/TEXTURAL BOWD_’RY () UNITS) AT 90% CWATIVE HEIGHT R

s S s unIrs .
281 +0.608,
»
72 B2 © o 42.608 -
2 E3” - 41,206 t
. y & 5
2E-d 0.00¢

Since the samples were not, obtainéd from contiguous bedding planes, it ;

would be unvise to {ntinate any spacial relations for deposition, howevit .
\

the 1ack of very fine gand and silt 15 a n\ntable general feature,

Samples 72.E~2 Shd 72 B-3 may be described as’ lebmkux:tic.

Posedbly this' is a result of the large amount of material in the =2 -

04 range. Ssmples 72 E-1.aad 72 E-4 are mesokurtic and thus have more

-dces, not {mply that they contain a large ambunt of silt or very fine

_sand but zather, indicates a skewing of the frequency curve to the fine

sacticn, ‘howeve? all samples are-in a a closely defined range and ere

cmlpurable in & general scope of positive ‘or fine skewmess. -

From an exem!.nuion of the Z¢ sections' of the asamples undet a,
In.

stareo mx::rnscupe 1!: -vas ndted :hat samp'leu 72 E-l 2 and 3 had
rcundness valuea of 0,30 (Powers (1953) scale)' that is, they were
suh—angular with a high degxee of epﬂenucy. smpxe 72 E~4 was mote |

gngnlu (0.20) with & high sphericity. -A tarnich, probably ‘due to

1 chemical ring,vas present on moat 5ra£m1 chough

ALl except 72 E-1 pré fine skewed. Tbis
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* Conclusiens and Discussion

4 d 70
.a slight polish was visible on r.he quartz fraction, the latter beil\g
indfcative of abraston by Yater transport.
aN
‘As.a genefal result of the amalyses there would seem to be a
ceftain-anount of sorting by water and a lack of fines and very coarse

paterial in the simples. o Tu

N L

om the Lext ral anslysiu, murpholugle! and literj,!ure, it is
d
\concluded that the two features at Barhey's mgak, which includes the

deposit in Li\{:la Sandy Pond valley, and the Sheffield K1l formation

. ate true eskers. Ihe reasous. fur deciding so are:
" 1. The high number of ‘ndisturbed perchedgerratics an the deposits
at Sheffield Hill-and Darndy's Brook. 1If the material had been
deposited in open crevasses it 1 ualikely that l;nulders‘wnuld have
1adged 25 shows 16 Plate 16, The erratlcs were prelmhly deposited from
snglacial and supraglacial debris as -ice stagnsted in ‘situ. .

2. The weli washed granular miterial.and lack of a very fine
sand-stle fracelod vould alio indicate esker-like cmposil:ion. These
slpxify flow deposition and a resoval of specific sediusnt Eractions
"rmgg__r thay snf41ltng aud goor sorcing of materlsl. S

3. The dimenstons of the features ate greater-thafl those outlined
* by Tlint -(1928) for crev?ss; Fillings (Pofnt 2, Table 3-1).
& Twmath ot the Toeations ‘the Ared wurrounding enu sskers 18°

_free of large amounts of ablation moraine and kettles, the presence

of which would irply crevasse fillings (Point 6, Table 3-1).

‘5. While no bedding was discovered, this doea not preclude




classiflcatiun ot 'the deposite as eskers since Flint (1925) notes that 4
thcy may be smi-s::ntified to nonAstratified (Pci.nt 8, Table 3-1).
o, L 6. The assoclation of the Bamey' f +Brook - Little Sandy Fond
valley cmnplex with an avea of T T e P e point 1
(Table 3—11 which defines esker lncativcn arbeing wil:hin,and tributa}')f l\'
tc;,t_eminal o recessional moraine. This is possibly the weakeat of "

the criteria listed for deciding the feature origfns. .While the point

.7 +1s valid for smaller Jocalized valley eskers, dipesits the size of .
‘ Mento ester (lat. i8° v, tong, 80° W) which 1z 250 uiles (400 Tms.)
long and 1-4 miles {1.6-6.4 tms.) wide (Lee, 1965) would obviously
¢ : he associated wir_h multi—vatiate glacial depusits
The Dtiem:ation of the eskers seems- unusual.slnce 1in an overall

fleld" context ice movement was to the nor:heastv,’ however it may be,

a{ﬁialnedv ith relation to more Localized flow. F’ullnwing = 1‘1-Aiti'a‘1
stnge of coastal delta constructicn, ice tztredtnd ‘steadily until a
; pause occurred at the son feec#lpfl meters) contour ‘delineating the
THigh Central Piateau (Chaptér 1.and Figi 3-1). South and souf.hwest of -
this. Hie ice rematned long enaugh for esker formati‘on." ;
e Neale anrl Nash (1963) mAp Hest—-east stoss and 1ee ‘forma neat the

Barney's Brook sdurce area dndicating late east and ues: i,ae flow.

JE——

" Within thid zome, hovever, the terrain is Elat:.“ Any stréng hydro-
1ogiéa1 gradiencs'wauld v bekp St asd t-major valleys, »1c; a‘t;
:his stage, of. deg]@ciacion wae chm snd maj¢rhills presented 73::1;:5

D S e the movemerit"of subglacial witers. Lo N

i From the critéria outlined by 'Dcnmkawp and ¥ing) (1971),

thickening of an.eaker :owatds its ice marginal or. dlsr.al end, (Point 9,




' p .- . B s {2e
. .o %u
Table 3-1), it appears that for the Barney's Brook esker hydrological
- at its s, . Major

was to the and then

topographic obstacles ware avoided and, final flow was confined to the
Barngy's Brdok Valley. Flow in the Little Sandy Pond - Bersiey's Brook
. esker was to the northwest. Orilentation of the deposit conforms with

= . .
the long-valley .axis; \roughly north with a northwest component at the

“  afotal end. MeTtuater flowin the Sheffield Hill eskér was to’the north,

D odna shé.ﬁ.aw valley c;onte_ixc and with a localized hydrological gradiewd.

: s " dhelirorntartons e wopteal since. ice was thicker saveral
miles southvest of thy Sikermrand sl the case. of the Sheffield ‘w11,
vlcinity there had'been a westerly component to e Elnw 2t o late -

: stsge of deglaciation (Chapter IV¥). Further east at Earney & Brook

mpagrapﬁic gradiencé and valleys would have been pronounced enough

5 4 Eehiitrol Tite dce Flow:in dn approximate northerly direction.

)
The ditec:inn of meltwater charmels on the. High Central Ea

“ Plateau (Fig. 3-2 and Glacial Map, Chapter V) copare fauourauy with
the ordentations of the eskers. The channel pat]:ekns-l.ndicste topo-
gtaphic £1ow ) to the northwest near Sheffield Hill, and () inta the

Barney's Brook drataage system furttier cast. Thus the zoné of eskers

1a indteative of 1ate topographically ccnbralled ice flow -from the High .
3 ;
Central Platess.

Uther features Janalyzed o the vicinity of Forecopsau are "

crevasse £1114nge stntlar to those described by Lundqvist (19657, Thes

‘azz highty disséeted, P with ketbles and ablation moratne,




; { i g CHAPTER TV
“THE KITTY'S BROGK — CHAIN LAKES MORAINES :

Introduction w g

rock - Chain Takes valley aysten ccntains a

"Thé Kitty's,

” serLes of large snutheast-nurchweet oriented ridges. - The field

ares ‘sxtends cowar[is the southwest to include these fea:ures.

Although duminant, Lee £low considered in the total study was to the 4 E
. narthe’s;st ix 1s from the Kit:y 8 Erook - chain Lakes area of the . F n
o High Central Pis:eau that late tupugraphic £Jow was directed down -

valley to the southw(ast, zm‘l theu northwest inte Sandy lLzake
: (Plate 20), Thus, snalyzing the-Kitty's Braok - ‘Chain Lakas Festures
may be considered en dmportant step in syn:hesizing the. deglactel
sequence of “the E1eld area. - j’ B f s : - 5

Several early researchers made note of the general area.

Gotemen (1926) decided that phe Kigh Céntral Plitess had not been

< ; B B
glaciated diring the Wisidnsin: . / -y . F
: The general tableland does not suggest glaciation since. . .
it 15 a plain covered with great howlders (SIC) of gramite, L
snd, gueiss: just-11ke-the wnderlying bedrack which shows as
. Zow bare tidges in places but 1s usually hidden by coarse .
e / and fine granmc debris which séems to have originated {n' . . _° ;
place. . + . The greatly weathered surface of the L. .
mounraina (Iopsﬂils) and thé tableland .’ . . suggest that
glaciation yas probnbly of Kansan or Jerseyan age, , | .
(pp. 205—206) ; ! T

i 4 oL
= 2o chemn'\i‘mis:ake in dating the Topsails ares glaciation
o ; i, dating P Ar8% :
: .. i G ; .
£ - wds 1n assiming that- 1f the ares had' bien covered by Wisconsin dée
; . N . - B
ll s s . .




PLATE 20.

THE KITTY'S BROOK - CHAIN
LAKES AREA.

N.A.P. UNCORRECTED MOSAIC
NO. RE-5992

APPROXIMATE SCALE

1 INCH = 4 MILES

1CM. = 5.6 KMS.

L



hop k L U ‘ \ R
R - @ | . 4 . ® ‘\ .
‘ the degree of periglayial and postglacial weathering of the "Topsails
granite" would have been far lesh than 1t,in’fact is.

HacCLintock and Tweqhiofel (1940) make specific mention of the

Kitty's Brook erca: ]
I
From Kitty's Brook Station to tha top of the Platepu at
Gaff Topsail [there ave] morainal hills 50 ve 200 feed
(15-60 -meters) high composed of gravel and till. Inters
. spersed are kertle holes of equivalent dinenatons, many of
which contain lakes. . . .

The Kitty's Brook moraines were built w'hen tongues of
the upland ice, cap projected part way down the valley,
This.stand . . . was elthex .a halt in =tecessim\ or
possibly a re-advance.. (p. 1745) )

Prest et al. (1967) have mapped r_'ha ridges as ribbed motaine,
“large seale features with a transvoree Linear pattern giving a vibbed
effect to thé land surface: g
8% f w The maividuaf‘ﬂbs onsist of bouldery ridges up tora
nile (1.6 kus.) or ‘more dy length; 30-90 feet: (3-12 meters)
- high with crests 300-1000 Yfeet (90-300 meters) apsrt (Prest,
+1968, 7. 6). o
Les (1962) sttributes the formaiion of ripbed moraine to an
5oa o 35 oy ,
, overriding, of basal till. The woulding-procgss-1s described as accurring | .
. i N o
'&1; re-advance when the.ice glipped oved unfrozen till witlh uantities
of the material belng built up or uidercut at the ice edge by a bull- |
" - ¢ . ‘e *

doger effect. - 'As the.material became moze compact’ and’ résistant, ice’

. moved uw and over the tidge, cnntinuing its advam:e by repéa:ing yf T

- protess. P 3 e s .

Ribbed moraine haa been ssseciated with drumlins and fluted

|
gnmnd moraine; the latter may be linkerl to an” 1ncrease in alt'icude

and a changc in x:ertain fa tors “of formation, such as fluw from hig‘h B

'*aluw pressure areas (cM gk’ @ w P hiemen d

) L g r




B The uncertain origin of the features and the importanie of
‘the zone in the sequence of deglaclation of the field area necessitated
f % g tralerse in the Kitty's Brook ~ Chain Lakes area. Several samples

were collected for later texturdl analysis and a Heries of tili~fabric

diagrams were plotted.
Morphiology . - :

The southwest Chain Likes ares deposits are from 700-1500 feet
1(210-450 meters) wide in a morth-south élrection, span 1-1.3 ufles .
(2,6-2.1 kus.,) actoss: the valley-and are spaced 2000-2500 fee: apart '

T (Fig. 4-1, Plate 20 . ?\In the nurtheast, towards Sheffield Rill, spac?

between -the flea:ures 1ncrga_s‘es to 3500—5000 feet (1.1-1.4 kos.) while
central iake‘ #ysten ridges are discontinuous. Heights of the 1i1:5§aments
in the solthwest zréa range from 50-90 fe‘e: (15-27 meters); at the

i " northeastern extreity of the:lake-chain heights tnerease to'130-140
fhet | (39~ AZ meters) . The major northeasterly trending trough in hmh ;
the Eeatures a/ze Alocated is 1 Ol A wiles (1.6-2. 1 kms.) wideand 150-200

foet (45-60 motdrs) deeps Many of the lineament crests cotdeide fn -

elevation with the High Central Plateau ag 1250 feet (375 meters) to
S the east and With a.narrow planar remnant west of the vall‘eyv., [ .
T  Towards: the  southwest, the slopes of the deposits are very

c 7 suooskatenstend snEles appmim:eh} equaly’ (1>1aée 22) az' the

northeastern, end of “the vaney ‘system slopes are steeper, and concave

. - -im plan and profile towards the. southwest ) suggesting 1ce caﬁ‘r.a::
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PLATE 21. THE CHAIN LAKES RECESSIONAL-ABLATION
MORAINES PHOTOGRAPHED FACING SOUTHWEST.

PLATE 22. CHAIN LAKES MORAINE 72-3. NOTE THE
LOBATE CREST AND SHALLOW SLOPE ANGLE.
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e .' Since.the deposits are concave up- slope at both ends of he'
valley system orientations of 285- 350 represen[ enly a crend noﬂn‘él tn
- the sttuqturel trough, Moraines on éhe east side of the pluteau
(eiddle-cast, g, 4-1) are ottebEdE & northeast- southwegt
direction; their heights ‘and slopes are similar to :hose p:e‘viously
"o

deseribed, s ° -

Textural Analysisy =~~~ N o . .
The pirppse of the textural analysis was to ascertain 1f the

 ‘depostts are glactal or glacfofluvial; that is, vhethsr the macerial
“is'a gldétal 111 sheped by a f1Elice thrust or suteash deposited by
% . GElewseat wround atagunt, LeebodiSh: Nornally the latter is stratified.
m; atratification was visible 1 the depositsthersfore, in order to oA
conétzn tha matertals! origin, two samples were collested from cuta
' near. the scuthwest end of ‘Chatn Lakes (Fie. 4-1). It was, felt -that
. these would be represéntative of sediment confained in £he, tratsverse

deposits. T it

« - . 3 - . ¥
v A wet sieve analysis Was completed on the samples at whole §

intervals and the reaults were -plotted on ArithmeticOrdiuate Cumulative_
V. e

Curves (Flg. 4-2) and Frequency cuwes (Fig‘ 4-3). Gaficulations of

e the mean, tnelusive gtaphic standard deviatio‘n, kurtosis and inclusive

graphic shewneng wers complidted 4s outlined in Appendix 1. The results !

+l: " are precented in Table 4-1.










Results o %
L TABLE 4-1. . o ’
. y ", CALCULATED DATA FOR CHATN LAKES ;
i SAMPLES 72-2 - 72-3 :
Sample |Mean | Inclusive’ Graphic © Kurtbsis | | Inclusive gt
. ] Standard Deviation xR e Graphic .
B ke . . o .| Skewmess
. - - - > 3 — T T
, 722 [2.13)| 2.54¢ Very Japr1y~ - 0.60 Platykirtic) 0.04 Near Sym- |,
. . . sorted - | . - ‘metrical 5
17223 [r.109| 2,520 v T F ‘o .66 very 'iog‘, # o L
g o E % S Platykuttic . g
Y - ,
. " The above resilts are indigstive of d glactal £L1l. The poor;
& i .
W sorting and symetrical Frequency Cutves \Buggest the materidl has not

been exposed to significsnt glaciefluvisl actits The kurmsi&valuee" '

R " -of 180 and .66 describe the bincdal qiality of the sediments (Fig.: -3y,

Both sﬂmples have a lack of material in .the 3~4¢ range.. This confums ~

‘ ° - wlth r_he garamters for a. glacial till descrihed by German (196!&),Hhich I

o . showea nac:znmg of nhe Cumulative percentage Qurves at 5-3¢_for-~ %
‘verious Furopean £111 samples. While the o, range used i the Cumulative ;

mrves (Fig. 4-2) in this report 15 not as brqad a5 that used by, -

, Getn_gn, a slnilar 34 trough is visthle on the anm;m:y Guzve

Fram a acereu micxuécepe amlysis of the” N segmencs of :he W

i :111 smples 1: was ascertained\that the'grains are nngulm‘ :o yery R




. . L. . . ) a3
. } ‘\‘En‘gulvat "(.’17", Powera (1953)) with a lw’deg;ee of sphericity, There.is

: tele p’n’lish to the quartz content of both samples. ' This 1s indicative
v ' of a ti1l and of glacial sbrasion which results in tiny angilat

) - trregularitics or fresh fracture surfaces (Fblk, 1968).

, ¢ 1111 Fabrics - 8y
To furtlier teat, the various thenties of the urigin of the |
. " Kirey arBeosK - Chats Lakds Teataten, sEveRsL Iy sabEE analyses
- were completed on selected deposits (Fig. 4-~4, a,b,c,d).’ If the

. - features were ribbed moraine or recessional features, ¢me would expect

# feimary node normal to ridge crests jince both features aze ~w g
derivatives of ice flow. . S ' Ty
Cowan~(1968) describes the orientation of straight~ridged : : .
iibbed‘mnramsts as "appearing in all cases to fall close to the ) gt
i direction of a glactatton" (p. 1150). For curved ridges he found |
that ‘fabrics indicated movement related to "both the di;:ecticn' of
glaciation - and' ty some attribute of the tidge itaelf" (p. 1153).
3 ‘ Recessional moraine 1s a resultant dump. of ground moraine by
stagating ice bur stnce it has been carried along durin advance it o

—Would show some clast oilentation paraileling final flow..

Railusy cuts were used as sites where possible, and whers not,
fabric pits were dug to s depth of 36-48 inches (90-120 cms.) i an
attempt to avold zomes affected by frost heaving and weatherihg.
Feature trends were noted in the field while piimary and secondary
modes were visually nterpreted from, Rose diagrans of the dsta, (Flg.

X 4-5, 8,b,c;d). Means and standard deviations were obtained from
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the 11 tabric dingtame and appliuntiol\ of che relevant calculntlnns ’
 outiined 1n Appendix 1. The rEsults are presen:ed in Table 4- 2.

Results C

Sample | Mesn | Stendafd Deviation | 1° Mode | 2° Mode,| Feature Trend|

72-1F

] 20° . 350 090 © oo
72728 a2 355 0ss © j . Go
Yo2-ae | oes. | T e 020 w60 | s

72-4F | 325 22° 330 200 - 320

Primary orientations for 72~1F end 72-4F are approximately
parallel to fe;:\ire»eiongauan. Fabric 72-2F hgs a weakly developed
primary ‘mbie with a'strong secondary mode normal to the.ridge erest.

. Prinaty mode orientation for 72-3F ‘is 180° from the assumed
1 flow divection, that is it shows a néafked plunge towards 0{93
This probably occurred because the till fabric diagram was éonstructed
From ilanreion Fhe nozeherly or wp-valley slope of ‘the ridge} ail
other aamples were obtained from central positlons or down—valley
slnpés. Otheriise cht} 411 fabric orientation at 72-3F has a primary:
mode ‘sub-parallel to e flow and a secondary mode parallel to feature
elongation. In all cases two fabric modes have been observed; ol:e_
paratlel and ome trancverse to assumed ice flow from Kitty's Braok

valley.. If one is to explain the features either as ribbed moraire

~




‘relations between prolateness of clasts and a tendency ta transverse

" .6r recessional moraine as préviously dlscussed, the bimodal aspect

of the t1ll fabric dlagrams need ciagificszion. W R

- Discussion w5 = f - ® 2

Glent, Donner and West (1957) note that in $111 fabrics shere

there 1s°a secondary'mode, it 1s usually st right angles to the primary

mcde and’ may exceed 1': in hagnitude,  In this. ins(ance the authors al‘e
assumlng hat a pri.mnry mode 1s parallel o %ce £16% rartior: than bedng the

ﬂamimnt orfentation: They Auggest that there are significant cor-

uodes, which they er:nm.;lkfor bBy- collisions between more elongate

stones. s - o

- Harris (1969) explains the relacion of secondary moles to &
roughness of terratn, In areas of high ‘relaciv‘e relief he %aund that
111 fabries had a high M.5.0.C. (Apyendix 1 andeoar modal oriémeation
in the direction of tce flow. Withd relstive relief of 100-200 feet

(30-60 meters) a notsble development of trangvetse modes was observed,

. Similarly, Audrewa and Smith (1970) describe the occurrence of

i e .
.8 dominant mode- at right angles to ice flow, They interpret the

‘phéncmencn with the idea that as fcdascends a bedrock siope, clast

mlling and Lhrusung becomes the mnln orien:a:inn-producing pIoCess;

that is, a r.rnnsverse mcrle is produced by changes fn local flow

poﬂditivﬂs .

" Rukter (1964) studied clast orientations fn surglng and tormal

glacier moraine, He found that mormal glacler deposits have strong’

preferred orientations in the approximate direction of ice £low.'
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In surging glaciers stone orientations are weak, and, where they are '

appazent, aré not mecessarily parallel to flow, Oné fabric site }xx

" pormel’ glacler moraine whowed a definite transverse orientation.. This

. he explains by observing that the sample site was on a steep slope and -

may have sufseze’d' post-depositional slung or altermately, “conaisl of
ablation debrts deposited at the ice msrgin. H‘hile nis ideas 'are F
worthy of. note, At would be wiwise toplace foo mich dmphasis.ch them
since the Kitty's Braok - Chai'n Lakos doposits are unlike Vioos 18T
Rur.r.er"s area, s
Dretpanis (anclin:ock and: Drsimnie, 1964 describess serfes

oi t111 £abrics with two e oriantﬂtinns saparated by an angle

\
E of 60°, _ One represents. the penultimate glacial movement’ the pther
» P

defines. the latest, which re-orfented at least. half of the elongate.
pebbles parallel to the fabric maxinum of the overlying till.

It fs felt that the process described by Dreimanis is not

* spplicable to the Kitty's. Brook ~ Chain Lekee srea, since here

ezientations wete obtained near ‘the surface.of a contiguous till

| unit. One might suggeat that the traneverse mcdes were obtained from

penultimate Lce £low over the ridge nuxth of C'hain Lakes tnwatds

White Bay, hovever, it Is unlikely that such an orfentation would survive
later re-working in & near-surface :11”1-.m:. e
* The folloving mechanisms may b{ixespmsibla for the. sttcng ’

tranverse secondary modes in the Kitey's Brook - Chain Lakes area

depoaits:

~_ Be-orientation of prolate clasts during final flow.

Unfortunately-this camnot be tested since'no Tecord of individusl clast




Jshapes ‘and their ordentation was taken.
< - Height above the valley floor. This is probably the most -
| 1tkely reason since all cill fabric sites vere 100-150 feet (30-45 meters)
- sbove the valley floor and relatively nesr the bedrock valls, . No pita
were dog om the lower central remmants of the. features. : ‘
Andrevs and King (1968) state the writer's view 1o the fouwmg.,

A 111 fabric is a sample of a Jarger unssmpled set of . f‘

: pebbles and since fabriés may vary markedly withio the same
' #  till exposure, single sample, single slte results: should be
" ueed with cautfon. (p. 458) .

. Obviously gny more till fabrics snalyses of the Kitty's

Brook ~ Chain Lakes ridges neéd to be completed. before one can -

| concIodvely interpret their dominant fabric grientacions.

The Kittz's Bruok Glaciofluvial Dencsit

At wile 343 on the C,N.R., on the north aide of Kitty's Bruak

valley there is 8 small outwash delta or fin (Plateﬁ’ 23 and 24). -gore-

set bedding in the déposit strikes 020 dips 16° db and contains lstge

‘ stones 3~3 feet (0.3-0.9 {ters) in diameter.  On the vslley Eloor

| (blate'25) and 15 :he‘top ¢ naterial; Large well romnded tG sub-.
rounded boulders 2-4 féet (0.6-1.7 metexs) in diumetet are visible,
Thesg are indicative of largs volumes of water that must have poured !
the valley late in deglaclation. . s X ' . *LE
l?ir phote snalysie of the feature indicates sevéral m21£ =
:‘wute_r channels that uay have cr‘mtrihnted.vco its formation, The N
 deposii appears to be a delta formed in a small glacial lake, .
%med up between two of the morainal features (Fig, 4-1), and since’ -

L ' .
emptied by incision of Kitty's Brook, Thie deposit is presently

PRI
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PLATE 23. C.N.R. MILE 343, THE KITTY'S BROOK DELTA.

=™

PLATE 24, VIEW OF THE KITTY'S BROOK DELTA PHOTOGRAPHED
FACING NORTH. BEDS ARE ORIENTED 0205 16° L .



PLATE 25, KITTY'S BROOK VALLEY, (NOTE LARGE
WELL-ROUNDED BOULDERS). PHOTOGRAPHED
FACING NORTHWEST.

93



. Conclusions

x
late Wisconsin,

being used by. Canadian National Railvays as a T ant. u 1s
inpossiblé to detarmine the former ‘extent of the du:a, though since
it 1s nearly 60 feet (18 meters) thick depositisn probably continted

for-a considerable period .of time.

Several featufes of the ridges prohibit thelr classificatior
as ribbed moraine. Clast orlentation is not well enough defirded to
meet the parameters outlined by Cowan (1968); also thelr morphologleal -

i . |
dihensions 'and spaciing sre greater thari described by Prest (1968).

. From their morphology nnd the textural analyses, the following system

is prcposed e S ——
The Migh Central Platesu vas an.ice dlspersal Ccentre in the .

During deglictation, ice floy may have besh towards

the north or northwest as ev!.dencerl by eskers and m;l:wa:er charmals

Tce pouring off the plateau flowed nupth—nurthe:ast

(chaptet ITT).
,

towards ShefFfield Lakeand southwest down Kitty's Brook valléy (r1ate

20).
lakes- (Fig. 4-1) may be reilited to topographic £low from the platesu

into the valley systen.- TIce contact slopes m‘ch‘e lower northeast

pections of Cheln Lakes. valley suggest that rather than forming a .
e

1 ice in 1-‘.\r;e blocks

seriaes of true

behind the deposits, giving thém their elongated, .concave-convex -

forms., Hence the deposifs may be classiﬁas regissional-abldtion

meraine. -
s - The delta in Kitty's Brook valley was deposited just before a
ks @ ¢

) = &
-

The large northeaat-souchwes: oriented till ridges eagt of Chain »




o & Tles
£insl glaciofluvial stage which connected the individual ponds and + . ,
formed a ‘complete drainage syster.
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ig “. CHAPTER V ’

L CLACIAL MAP COMMENTARY -

i & ; s )
= R This chapter serves to explain the classification auéd symbols
used on.the glaciel map of the field area (pocket, back cover). Wnile

‘the preceding chapters of the thesis deal with specific geomorphic

‘problems, it is hoped that the msp will present a more complete. picture
_of ‘glactal events., Both drift prospecting and geochemtcal sampling °

| require puch an interpretation s a starting point, Since the f£leld

area is part of the Canualwumeral ‘Belt and Heavily drifr covered,

th; following explanations used 1n ccujuncciom with the map may provide

a mful tool for future mtneral exploracion.’ It is Tecomsended that
SR r.he map be used with refete‘nce to Figure 6-1 asince the fututeu are

not all can:eupnunca*a and 1ne ﬂw direction changes with er.ages

g _—
of deglaciation. ) e
T : " .. Tnitially, & gemetic terratn classification devised by Fulton
", o et a (ul) nd used by, the Geological Survey of Canada vas plenned
e + . asa sappisy code. “nfnrtunntely the system has several disadvantages.
u " It does-not focus on glacial landforms and events but rather presents
i tugsoiidated view of the' landscape within-defined toundarics, Also

. stnde the ciuuxuam.an consiste of e genetic categiry, marphological

4 modifiet and taxturll muﬂifiet 1t s not easy to intarptet the ayatem :
) \mlens one 18 completely fumiliar with the code:  For example,

® s px, 1s mt.erprated 8s & Eluvial envirnnmen: where the geulogic ptocell

“for the catg 1s still ag the area.




The modifiers state that the zone is a sandy, thermokarst plain.
Gonsequently, a modified form, of the Glaclal Map of Ganada (Prest, Grant
and Rempton (1967)) and Fulton's classificatiens has been attempted.

Uniike eithér of the terrain classifications hentioned, morainal

TR .
zones have not ‘been bounded; rather gradational symbols have been used

thdt conmote densities’or marginal zones of specific featurea, The
following list pfesgn:s ‘some of the terms uaed with brief explanations;
others are self explanatory.

v . b
Delta Surface 3

The delta surface describes’the raised deposits in-a wodern
,  context, ' No differentiation is made under thia heading for terrace
levels in evidence on the main scatp. Landward-boundavies were con-

structed at bedrock outcrops or distinct breaks in slope. 5
s e

Erosional Terrace

A well defined terrace has been mapped at' the 50 feet (15
metersy level. . Other erosional festures exist (Chapter II) but/are
L not contimous sn all delta deposits and for reasons of scale’have
/!

., wot beeh included,

Kettles
# Kettle holes have only been indlcated when they are located
on or near delta surfaces. Numerous kettles occur in severdl areas,

but again because of scales and densitles of the features they have

not been mapped.




Outwash .
Included within this denotatfon are materials deposited - -

progiacially and derived sy e malssitei o 15 FetRerted
inland. Essentially these dre cross-bédded sediments of varying grain

elzes deposited in valley trains. .

Major Meander Scar ; 3 w -

The symbol has been used at only one location and describes a

feature that might be mistakenly iuterpreted as a raised delta remnant.

Ribbed Moraing : . .
Ribbed mﬂrﬁh\! hau been descrlbed wiﬁh some detail iﬂ Clmpter IV,
Within the fleld area it is cnnﬁned to shallow valleys and associntad -
with elongate lakes which visuslly awplify the ridges. Prest (1968)
Sesctibis the worains as occurring on the £lmks of drumlinoid ridges i
17and eskers or on the low gromd betve;n):ﬁm. In west-central New-

foundland ribbed moraine is geneTally associated with drumlinoid ridges.

Drmlins and Dramlinotd Ridges © - T e i
True drunlins with steep stoss end and tapered dtstal slope are
thinly distributed i the field area. Features mapped as such may or \
may not be rock-cored but their external morphology is similer to the:
‘clagsical dome ~shaped t11l structure.
Drﬁmlinc:l;i ridges are more nuberovs md include naxrow elengate
rock-cored ridges tapered at either end, though the stosa end may be
sore bluat than the lee (Prest, 1968). Where defined by a stoss and
1ee ‘arm, direction of Elow has.beem indteated, hovever ‘several o,

the drulinold rtdges are not well dewppea and ire located where the




sense of {ce flow ie not 1wm=diately certain.
Flint (1971) observed the following for drunlin forms and lee
" grow 4 ’ . !

1. The presence of such forms establish the existence of an
actively flowing glacier at the time of formation in contrast
with ice-contact drift which indicates comparatively inactive
e,
The long axis of thé strsamline forms aré a more relisble . .
Lndin:atiun of the general direction of movement of & fermer
iglacier than are striations because they are less influemced
by local topography (p. 106).

tion Moraine

Lundqvist (1965) classifies such a deposit as an irregular
humocky. ablation moraine. Prest (I966) refers to an augmél work
by Gravenor ‘and /kupuh (1959) vhen he describes the features'ss "high
reltef, irregularly mounded and deeply pitted type’ of non-oriented
humnocky moraine which 1s believed to form as a result of glacier
degiu:egmémn or'stagnation™ (p. 11). In the field ares deposits are.
from 75-100 feet (23-30 meters) high though Prest reports extreme

cages of 200 feet (60 meterd) in other locatians. The depnsel?& near

Gaff Topsail are not extensiyely pitted but tather are! "equLdimensional

i
‘mounded surfaces,” (Prest, 1968) on a plateau. - The lowlands around the
““morsine are boggy and .contain numerous shallow lakes, . ' te -
Ridged Ablation Moraine
| Move prevalent 15 3 type of disintegration moraine described
"by Hoppe (1952). “Aveas of such deposifs contain:

1. ridges up to 100-115.feet (30-35 meters) in'height. (In
. west-cehtral Newfoundland ridge heights are in the range
of 50~60 \f;et (15-18 meters).




®
2. ‘dead ice hollows.

3. moraime placeaus.

“TH the’ abtve study the :ijges are. rega\'ded as being formed imderneath
“the ice through the. squeezing of water-soaked morainal material into
_basal cavities. The dead ice hollows indicate areas of residual dce,

‘while the moraine plateaus are considered to be secondary features,

Hoppe altematively suggests the plateaus might Tepresent original
elevations of ‘material below the ice. Ridged sblation moraine is

confined to valleya and has 14¢tle valus for determisng fce direction:

(Hoppe (1952), Lundqvist (1965)), Stalker (1960) motes that the morstna
does not pecessarily represent fomer ice sheet margins, but rather way
denote ch;_:nges 1n the rate of, ‘or even halts in, the lowering olf' the

surface of an ice sheet. N

Recegsfonal Moraines . . : : : =

The. nacegory includes the recessional-sblation moraine described
,4n Chapter IV and othexr marginal and lobate recessioual feature remmants.
The rlesignation may include interlobate moraine or k;me terrace
_ remnants without differentiation, since many of the features were mapped.”

B
wi:hout-4ield analysis. :

Structural Linestions .
 Structural linestions ‘ire not to be confused with, druslinoid
V‘z‘idges. They indicate the orientatdon of outgrep Tidges and bedrovk 5
trends.. For the ceatral aection'of the fleld atea, slongation of the
Bymbtuls i:;dicates the Llimbs o‘f‘ mﬁ:, sy_ncunal troughs (Neale and Nash,
weny Fo g o ow :




Glacial Striae

Strise have been plotted near Halla Bay and include only those "
mapperl by the writer. Others have been recorded by Neale and Nash
(1963) and Lundguist (1965). : -t

Striations plotted on the map are: . )
{. Lower Wolf Cove, Springdale - 070°
2. Roche moutonnee south-southeast of Sauch Pond - 0353 020°
3. Fast of Bumnt Berry Pond ~ 0905 110% 115° )
4. North of Sauth Brook town — 020%

: - : ¥
5. Roberts Amm Road ~ 3157 330° - !




CHAPTER VI

CONCLUSIONS AND DISCUSSION

From the air photo interpretation and analyses applied to
specitic glactal festures, it 1s ‘possible to guggeat a’sequence OF
eventq for the late glacial and postglacial of west-central Newfoundland.

"Tha ‘field ares is mord of a transect than an entity, thua some cor~
relations are tnpliad vith aurrounding aress, based on the ‘research of
otherg and curxen: fleld evidence for the "Halls Bay — Topsails" Area.
1ce fronts (Figure 6-1) are upproxima!.‘ipns only and were'plotted from

" fee-harginal deposits vhere poesible and vhere not, were fnplied from

the ‘general terrain: The Figure should mot be considered as a spatfally
exact ;hl;cnnlug-ica\l‘sequénce‘, but rather as an indication of the manner

in which ice: recreated.

Glaciation . .

g During the late Wisconsin m‘m’tin’lum, ice flow in the\fiald srea |
was to the. northeasy (Fig. 6-1)°and north tm;ards White Bay from am .
ice cap centered-south of'the field prea:un the High Ceniéel Platiau.
The oifentations of drunlinold ridges are evidence of this £lov, as .
are the zonéa Jf ribbed moraine which are emall.and confined to valley
bo::oma ‘where late flow would have been amnges:., Multi-direct‘ionsl
‘atrias indicate Late flow durlng vhich dee changed direction ag it

., moved around dutcrops and off minor plntenuﬂ into vallayu.

It is considered that there vas at no. time an invasion.of
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Lahrador ice éithet in the Halls Bay area or on the Burlington Peninsula
to the northwest (See Introductien). Grant (1969) stares that:

Laurentide ice from Labrador advanced southward over at
léast the lowland portion’'of the Northern Peninsula and
perhaps 1000 feet (300 meters) up the flanks of the Long
. Range as 4 by .uni 1 grooving,
prominent roches moutonnees, Labradorian erratics on the
uplands near Roddickton and St. Anthony and a shelly drift
- that was spread widely over the area (p. 124). -

. Following Grant’s analyeis, if Lauentide ice had in any way
affected the Burlington Peninuls, one would have to,assume ice
yrapping around the tip of the Northern Peninsula with a sputherly

component of flow as it crossed the Grey Islands (Fig. 6 - 2) and moved

towatds White Bay and east, There is mp evidence for this hypothetical
southeasterly onsliore flov in’the Burlington Peninsula or Hallsé Bay

areas. . . -

Deglaciation — ° . o ' ) .
Shoktly Bebere 15,006 B8 Ten verreured Feow Halls Yoy T woll ’
_as Green Bay), and within the field ates, a set of taised deltss was -
deposited at Sprimgdale and lower Halls Bay. Kettles and ablation
motaine indicate that ice fronts.were near the deltas during deposition.
This may be the assumed outer drift zone boundary outlined by Lundqvist
{1965). The writer feels hpwever, that if g coastal area is deglaciated
quickly by calving ice fronts in the major bays and fiords with ice
remaining just imland as in position 1 (Fig. & - 1), deltas would ’
obviuusly damarcate the }ne margin. This does not imply inner-outer ‘
drift zones but rathar describes ice Tetreat sub~patalleling a land—sas . .

matgin. In the Halle Bay ares a tutal of 440, fest. (133 neters) ‘of  pabt
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glacial uplift has occurred since 12,000 B.P. and is coptesented by ~'
250 feet (75meters) net mrgauce aftex & eusutic rise in the same
periol of 192 feet (58 meters). -

During the deltacbutlding stage, ice retreated from the coast
by stagnating in the valleys and Iowlands between positions 2 and 3
(Fig. 6.~ 1). Ridged ablation moraine is found in'the middle and upper
sections of the valleys where ice was thick enough to cause basal
BQueezing necessary for its formation. In the area northeast of éhef-

Fleld Lake, ridged ablation moraine partjally overlies an earlier zone

of ribbed moralne. ‘Radlal méltwater chhnnels around the hills are further
evidence of stagnant lowland ice and
At position 4 (Fig. 6 = 1)fa still Atand 1s indicated. The zome
is de.unitul by a group of ukers jush inside an nbmp: ul’.eepening to
the High Central Plateau frq{-lsoo feet,t_%bo n:eu) to an 1100 feet
(330 meters) level. Although ice stagnated in this zone; as evidenced
by the ridged sblation moraine and eskers, several minor stages of
recessional moraines near Barney's Brook and Little Sandy Pond suggest
earlier active flow. The features are probably related -to the Kitty's

1-; moraines-and 2
?

11y

Brook - Chain Lakes

-controlled flow from the High Central Plateau. Crcvus‘e fillings in the
_area post-date the ridged ablation moraine and may be considered a final

" construetional form in the sequence of deglaciation.

On the lower Halle Bay-Gull Pond' level, the northeasterly : -
trending valley trains derived much of their materiai from this-stage:

and Final deglaciation

No climatic causes are envisaged for the still-

stand, rather it is assumed that the event was a result of ice clearing

eneral thinning in early deglaciation.
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the lowland and leaving the higher platead ice as an independent body.
Final ice within the field area stagnated in situ just south

of the Gaff Topsail, as denoted by hummocky disintegration moraime and

_ & zone of thick drift. Meltwater from this stagnant zone and ice

remaining on the hi}ls west of the Kitty's Brook - Chain Lakes trough
cut large’ channels in the valley system and constructed the postglacial
delta noted in Chapter IV, ’

The plateau fust south of the field area and north of Hinda

" Lake may be considered as one of the last ice areas in Newfoundland..

Another was probably located on the Buchan's Plateau fur;her south,
from which.ice Floved radially, (Murray, 1955).

No date has been obtained for the two final glacial eventa in

the fiald Aares, (pusitions 4 ‘and 5). "Andrews (1972) describes

average marglual recessions of 860 feet (260 meters) per year between
12,000 and 7,000 B.P. for south and northwest wargine of the Laureatide’
dca sheets Fox the northeast comer ke applies a" retreat value of 66
fdet (20 meters) per year. The uoréheaé: coast of Newfoundland was
prabably not affécted by wam air masses similar to those at the
cnntinen:al ice marjin, rather, the cold La‘htﬂdor current was a more

likely inflmncer Ice marginal positioﬂs for Newfoundland as speculated

“ by Prest, (1970) take accomnt of this. Thus, Andrews'! northeaster

values are most agplicable to conditions on the noztheast cnasr. of
r.he 1slnnd.

Rétieat rates of 66 feet (20 mters) per year and & distance
of 19 miles (30 kms,) from the cuast tc the edge,, of the pls:esu ’
(position 4, Figure 6-1) yizld a vulue of 1500, yeats for deglaciation
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conditions, Re-applying the method to the distance from the coast tp
Gaff Topsail, (3 niles, 55 kes.), a time span of 2750 years is cal-
culated for ice fetreat to reach the area, though final ice probably
Temained at this Position for some considerable time. If radiocarbon
date, 6.5.C.~1733 1s- uned for coastal deglaciation (12, 000 £ 220 B.P.)
then ;lz vmﬂd be expecud that dgglachu.an of the arZa around Caff
Tcpsall occurred at about 9,250 B.P. - i 3
Grant (1969) dBY;Es the Ten Mile Lake rendvsncg on the llorthern

Peninsula at 10, 900 B. P.,nn it is loglcal that ice remained on the south °

High Genttal Plateau at.this tine. The dates caléulated by Andrews
! P

method are speculative, however it seems that a more exact chromology

will not be obtained in the immed{ate future. 'Hacpherson’(1973)

suggests reasons for a° iderable lag in L 1
colonization in Newfoundland which might rule out the possibility of

accurately, dating non-marine fnlend events in the field area.
p i N i = -
Purther Research
The £ield area and zones periphéral to 1t offer much scope for
future glactal iavastigations. Hore detatled regearch is required on
the recessional-ablation moraines in the Kitty's Brook - Chain Lakes .
area, Analysis of the mortheastern emd of the valley complex nesr

Sheffield Lake would further help in interpreting-the deposits, since’

“thé present stuly ineludes. only a small area at the southwest end' of

Chain Lakes,

Ice retreat in'Indian Brook Valley and the probable lacustrine

deposits related to thia stage of deglaciation should be given further




a8 yet be substantiated.

o . 108

a(’:tentiun. It may be that final topographic £low into the valley was .
from the plateau areas fo the north and south end that residual see” 5
remained in the uppézr‘ pgpt of the valley for a,considerable time after
ice retreated from the codst. ' ”

2. Amajor glacial study should be undertaken directly ta the east
of 'thévfield area 1in the Tw:ln_Lak.es - Botwoad vicinity (Figure 6-2).
An analysis of the Botwgod delta complex and ghci&ﬂ{wial deposits
along the coast further north might' provide addltinnal data to the

toner-outer drift zonea theory.

Lundqist (1965) has supported the Jenness (1960) argement

by a" line, of ation" from just eas: of

‘Bishops Falls on the Expleits River to Kings Point in Creen By, ©

It appears however that the bau.ndary should be much further -northeast
than its present osition irmediately notth of the 'nwin Lakes arca. L
The writer has nied raised glactofluvial terraces on the northeast ’
coast af Notre Dame Bay, which may be fut:her evidence of ice retardation
sub—pa:allallng the ccast. r
[ Grant (1972) describes an esater‘k\ﬂaw in the Twin, Lakes- -
Notre Dame Bay aréa. In addition to the north o’ noztheasterly .
£lov, he suggests redtal £low from a remant ice mass south of Frozen '
Ocean Lake similar to zhe last ice centers of the Topsails and Buchans
Plateau. | Dated samples fron the Sofwood complex or tha nore. nurtherly

raised ﬂ‘ : would add 2! to che possiblllcy that

the lower morth, coast of Newfoundland from Green Bay tou Bonavis,ts Bay

was deglacuced at approximﬂ:ely the sm :me, an\mea that cannot
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— ‘Erpagaion of the field scuth, to the Buchans Platesk would be
e gar:tmhﬂe venture tn terus of desfribiag another possible last ice
“ center. It-has been concluded that within-the fleld area the "Gaff
Topsafis was én sres of last fce, Additionally, dortatnly rieTdaher
Bchans: Plateats fer sonthvest dnd northeast of Hinds Lake might be
considered a last ice refuge since it is fxom this point that the ’
;erzain" starts to slope away to the south and wgsé.

A study of the
a

plateau with emphasis on-the Lloyd's Rivér valley, the Little Grand

Lake valley and the lower Hinds Lake Plateau, would £ill a large void |

in the glacial history of the ialand,
"In the fleld of glacial geomorphology, the island of

Newfoundlind is are of the leaat studied avees in Canada. WLt

increasing “devllna.nds _being} pla‘ced t‘))n z;_nvirunmem-:a} understanding

o0} .
derived from such research, it is hoped that further studies on the °

1sland ikl receive the financisl and logistical support which they -

deserve.
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APPENDIX 1 2 &

TEHNIQUES, INSTRUMENIS AND ANALYSES C )

Various field ad laboratory sethods vere ised in prepatation
of the thesis. . While most are sc‘mdm techniques a list is provided

i
with descriptions where necessary.

Samgling Technigues

Uncunsnlid.ated drift snbj ected to the vatious analyaes wes

gbtained by ‘a sLandsrd procedute. Generally, 5 pmlnd (2.5 kgma.)

splsaiyeraracydedtifron cutssend teved 1n poly
sample bsga. Where gosd cute vere uat avadldsle, pite were dug to
" depeh of 2-2.5 feet (06270, 7 meter) to avold Zongs of veithering.
stie sumples dbtained from & Lerge depost nesr Ioftan Brosk

(Chapter II) were sliced from a sedimentary section that had been
removed intact from the £ield aves and mounted on & etal retatner,
Other silts anslysed were procured in a mamner sinilsr to the arite

"
samples. * :

,Fleld Instrumellts ;
Varioﬁs pleces of” sppm:at:us were in use throughout the field 7

" meason. In addition to the standard fleld equipment, a-Wellace sad

' Tierman barometric al:imeter was gsed, 'I'be 1nstrumenc wag zeroed at

high tide level end f1e1d resiings wers interpolated to the mearsst |

‘2 feet (0.6 meters). Com for [ vayfarions
were applied using a sling psychrometer and a graphic seale provided with

the altimeter. Most coastal elevations and those within two hours walking



" distance of datum were obtained by this method.

A hand level was used' to determine hedghts above the general

surface of remote features and deposits.

Till Fabric-inalysls .
. 7411 fabric Analysis was attempted 6n several deposits in the
Kitty'a Brook - Chain Lakes aréa. Each'fabric avslyals consists ofr
ok and dip which vere plotted op poler equidistent
projectT (Chapter IV, Figure 4-4), with orientations on a series of

radii spaced at egree intervals and dips on concentric circlés

indicating tbe angle of 51g om the horizontal. The circles were

also spaced at 10 degree intervals. Data vas meatured to the nearest
5 degrees and all bearings were corrected for magnetic see1 181 7

Pebble size was generally from 1-2 inches (2.5-5 cms.) with a long to

- short axls ratlo of not less than 2,5:1,

V . A measure of probsbilim,as to whether the clasts sampled were

. et « .
preferentially ordented or iiot was calculated automaticelly in the fleld

.using Barrds' (1969) method based on the conventional chi square

test, in which the nimber of pebbles in a specified class is compared
with the numi)er of pebbles there would be if all the clssses we.re
equaily £illed. By following the graphic results one is sble o
detérmine ‘emactly how many pebbles sre required it the primary e
out D‘f a total n’umber counted fo achieve & 95% level of confidence ’
or the minimm significant ordentation count (M.5.0.C.).

To caloulate the meax and standard devistion of the fabrics

without the negating effect of a 360 degree dlagram, points included




‘. and thus; the amount of & specific size of ﬁwntnmed ma

: d ° . 2
in an arbitrarily decided minor half of the projection were rotated”

. 180 degrees. The memms and standard deviations were calculated for,

a range of 0-180 .degrees using. a 20 degrées class interval.

: o B e
results were then converted to azimuthal bearings relative to true,

north.” . ' ’ . . ¢

sizg Analysie . ‘ . . Lo
A dry prooy analysis was completed .on all sediment samples’
An upper limit of -3¢ (phi) and lower 1imit of Ad were used at whole
¢ intervals. Fach 100 gms, (3.5 oz.) sample was oven dried 4and then
sieved for 15 ninutes on a Ro-tap vibrator. It i acknooladged that i
whole'¢ units are too large for detailed sediment’ l;m:k, hewever the
objective wis to present a general quantitative deseription of
various feacures and not a detailed sedimegcologlxcgl analysis.

Several samples containing large smounts of silt.end clay were -

& - k
-analysed for textural variations.using a method nf,pipetc’e analysis |

outlined by Folk (1968). -The technique ip based on the settling”
veloeities ‘of particles computed with reference to-Stokes Law,

V= —9- (ds~aw) ﬁ r2, vhere: Y = fatl velucity in cms/sec., do = density
of the aphere, dw = demsity of the Fluld, g = secaleration due tb
gravity, n = visgosity of the fluid and T = the radius of the sihetes
Folk re-arranged- the equation and pravided agcongtant 4", depu‘ldent“
upon' g, ds, and n, which'ls 2 function of tegpersture. By knowing

the water temperature apd paxticle densi.ty, the tine required for any-

‘particle to fall any depth through a column of wéter can be cslculated,




| Folk. . g §

_was Tepeated to‘assure a-thick costing. .'The procedure alloved the

. given sémp1e. o g
JBrior to plpette amlysis the sedfment samples were wet sleved ?
and the material finer than 44 vas treated with U0z overnight 5o
remove organic Tupurities. Samjles’vere rlibsﬁersed with 1N sddiun
hesametaphosphate {Calgon) and the anilysts completed as oytlined, by

From the various fextural analyses, cumulative apd individusl
percen‘:age weighcs‘ vere caleulated for the samples and. the results
plogted on Gomulative (arithmetic ordinate) Curves and Frequenpy

Curves.» The following statistical pa:amv:e:s veta datermithied Elom

Folk (1968):

Mean = ME = $16 + $50 + 984
¢ 5 3

“Inclusive Graphic

.. .Stendard ‘Deviation ~ s B“; 16 o+ M
.

;:il““"e Graphic | gy . 16 + g4 < 2450 + 95 4 095 - 2050

2 (984 - @16) 2 (395~ 95)
Kuttosls =
: KG 2 e (ws = $25) -
¥cray Amalysis . , Do ey dg

To test the variacions in composition of ce:tuin samples an
Xray analysis of the seetions finer chan 8¢ vas attempted (outlined by,
Caryoll, 1970). Ortentéd saimples were prepared jrér analysis by coating
glass slides wxéh suspei;siuns_ of the materisd’to be tested. ’Three
- jeas 2n w

slides of each sample were made. They wereair dried and the. process

. elay particies to sectle with tha 00 face paraliel to the siide,




the: { y for
An initial X-ray pattern using a Phillips diffractometer and
a préporticnal counter was run from z—JiJ degrees, 20 (theta) at the
_following instrument sac'ti.ngaz 2 degrees 26 scanning.speed, 40 KV.,
20 M., TC = 4, 200 c.p.s. and a chart speed of 20 m. per winute.
The results in degrees 28 were converted to d- spacings in angstroms
and fherelay alnareln pransit weradaternineds $o vestiEor s
norillonite, a second slide of each sample was treated overnight in
a dessicator with ethylene glycol at ‘a tznpn:a‘tuta of 80°C. As soon
as szslble after removing the slide from the duuic.co: a pattern.
was run fron 2-15 degress 20 st the settings used previously. A final .
" slide of ‘the samples was analysed to determine whe:het\knulinitg or
chlorite vas present. The samples were firat placed ina preheated
wutfle furnace at 600°C for one hour. Upon removal they were scanned
at the above settings. ) il

Steteo Microscope Analysis - - g “uip e

| A stereo microscope vas esed to mlya’a the 24 fractimn of all
sediment samples. ’ Fron che study, particle ‘roundness aad aphericity
were descrived ustog Povers (1953 criteria. The degree of poliéh on
the guartz fractiop- wag aleo noted and a search was made of specific

samples for fordminifera and diatoms.




APPENDIX 2

The purpose of the follawing appendix 1 m‘ present graphical
composites of all samples shalysed, plotied in various statistically
« desceiptive combinations. : TR "

" Mean size and skewness axe plm:ted in Figure<A-l. A good
separation ia cbtained between the silt samples (s) from Indian Brook
valley and the esker (e) and t41l (t) samples. ‘vohe egker sample
is grouped with the tills, ‘Although near symetrical, its nean

o T e dask A5 Ry, SEAEARE ATy B He SEGATHkER. BATTIER)
+©+ 7 sbich are Fine skewed,
' 5 . In plﬂtting skewness ngainpt standard deviation, -Figure A-2,
a _' a well defined separstion occurs between the sediment types. The |
£111. samples have a broad standard deviation which is a result of
the glacially derived poorly sorted texture. Esker samples are
Y orted sone eedrer dopresihnd peneraily Fluse skeved than the £111;
the silts although not as well sorted as the esker samples are
strongly fine skewed, B

‘A _poor _de‘finitiun‘nf water laid samples vap obtaifed when

skewmiess was plotted with kurtesia, From the results ocbtained it

would' be difficult to deseribe a specific hydrological enviromment.

The tills are well séparated from the esker and silt semples, uince all
wster laid material was  finely skmd._ "
. A

It would be premmze to explain the vsriances more thm " »

Buperficially based on so amall & sm‘ple numher. With a greater guantity




s 5 z
. ' T o
T ' 27 .
of samples boundaries should be defined move exa::iy,l:houéh
Sevidtions Shon N Honwsld sty e prdeenes .
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APPENDIX 3

ABBREVIATIONS

. C.N.R.

D. M. A. R.

D.R.E,E.

M.8,0.C.

N.A.P.-

T.C,H.
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w i

Canadian Natjonal Railvays

Department of Mines, Agriculture and
of land .

and Labrador.

Department of Reglonal Feonomie Expansiun,
Government of Canpda.

Mean standard orientation count.

National Air Photo Library, Goversment
of Canada,

Trans-Canada Highway. ey
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