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S S ABSTRACT * .- ' 2
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Geomorphologic, sedimentologic and scra:igraphic investigacios§¥

4

lhave served to provide an interpreta:ion of che Iate Quaternaryuh%§tory
and eﬁvironments in the Hermitage Bay area, Newfoundland. The area

has been affected by at least Fwo’major glacial events, the most recent
‘being much less extensive than the earlier one. The earlier event
‘ccmplec;ly iﬂuﬁdated the field area, contributing to the molding of

large bedrock hills into southwards oriented stoss and lee forms, and
eroding broad U-shaped ;alleys. it 1is repreSen:éd Sy tills'a; Pass Island
Tickle, Seal Cove, and near éaimonier_Cove Pond, and‘a louer‘cill-in a

tvo ﬁill sectioﬁ at Trout Hole Falls.cdhmunityapark. Foraminifera
recovered from an "old" till in a coastal section at Seal Cove have been
a=signed a centativé age of - 70,060 yedrs.

The mosc-recent glaciai'event, considered Late Wisconsin in
age, was not all encompassing. Différences in £ill coy;£, weathering

» \ . R

zonations and ice marginal features indicate that a small ice cap centred

~ ¢
north and east of the head of Hermitage Bay was separg

ed by the Garrison
n.uills.f;om a main island icecap to the north. The gbuthern limit of
the large island icecap can be traced castwards to north of.the Burin
'P;ninsula where it has been recognized by Tucker (1979). This limit is
proposed to represent the maximum extent of the Late Wisconsin élaciation
rather than the recessional position of a more extensive advance as
5§ggésted-by Jenness (1960). 1Isopleths of Late Wisconsin postglacial

~ emergence shew that . maximum uplift(30-32 m)occurred in the Hermitage~

1ii




Sandyville area.

During deglaciation a tongue of ice feeding down the Little
River valley created a large ice-dammed lake in northern Bay d'Espoir
which was subsequently i;filléd by glacioflu;ialllacustrine sediment.
Depgsitfs at Conne Ri\}er suggest r.hht: the style of sed_imem:a:iop was a

series of low slope, prograding deltas advancing over glaciolacustrine

bottom sediments.

iv
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CHAPTER 1

INTRODUCTZON

1.1 Statement of the Problem

This thesis presents the results of a study of glacial_phenomena
in the Hermiéage Bay afea, southern Newfoundland. It is concerned with
the éebmof@hologic, sedimentologic and strétigraphic relationships as
they relate.to the late Quaternary ﬁistory of the area. Specifically,
the study involves the mapping and investigation of glacial erosionmal
and depoijtional EormS;.the sedimentologic interpretation of stratigraphic
sections,‘a preliminéry analysis of various rock weathering criteria and
periglacial phenoﬁena as relative age indicators, and the documentation
and interpretation of rai;ed marine features. The topic ;s of particular
interest and relevance because of recent controvérsy regarding the
maximum extent of the Late Wisconsin glaciétion on the east coast of
North America (e.g., Blake, 1970; Flint, 1971; Grant, 1977a; England and
Bradley, 1978; Ives, 1978).

: y
1.2 Purpose and Scope

. The purpose of this study is threefold. It is the second and
final part of a project co;cerned with the glacial history of a portion of
south coastal Newfoundland. 1In conjunction with the work of Tucker (1979)

on the adjacent Burin Peninsula, it is intended to provide a regiomal



. - /:
3 2
’ - !
. . :
. [}
R4 P ]
Sa R
Great y
r:lortharn
|
: &
Notra Dame
Baonne — 38y Q g&
a
Y D - Sc= F _
o 70 Z,
4,9 ) Toosart *
o4 HIlis
oo
: !
Part au Port Pﬂgnawsta
4 a
Penn A7 . w y
Q
A Q
St.Gecmge ~ -
8ay & |
0\? |
0° 3 .
w U f .
L] .
o =) A T
nod \@ QQ\Q
IN &
Q
g G
N> j ) y
) > : Avalon
Fartune R\
Bay ¢ Placentia Peninsula
- Bay
0‘\0
T.N.. Q .
| NN |
- o
S50 km

Hermitage Bay .area, Newfoundland



1nterpretafion of the Late Quaternar& events which affected this part of
the island. The second and principle purpose is to determine, on a local

scale, the nature and origin of glacial and proglacial deposits, and the

sequence of eyents:respﬁﬁhible for their deposition. Finally, in iight
ok new and "rediscovéred" évidencg reéarding the maximum extent Pf the
last glaciation (see Ives, 1978, for review), the third purpose‘of‘this
study is';o.deterﬁinelthe limits of Late Wiéconsin ice coverage in the

Hermitage Bay area.

Previous Quacefnary research in Newfoundland is limited and has

been carried out on a piecemeal basis. Much of the island remains to be
investcigated, even in a reconnaissance fashion. Thié study contributes

to the body of information concerning the glaciation and deglaciation of

- '

t;Newfoundland-and adds to the larger picture regarding the extent of the
- Late Wisconsin glaéiation in eastern North America. 1In dddition, it

provides a.local model for glaciolacustrine-deltaic sedimentation which

will serve as a refinement to the more general glaciolacuétrine model

2

(Church and"Gilbert, 1975; Shaw, 1977).

1.3 Description oﬁ?ﬁhe Field Area

4

The field area (Fig. 1.1) 1is 1qcate@ on the south coast'of
Newfoundland, west of Bay du Nord and east of Pass Island. ‘It includes
the terrain surrounding Bay d'Espoir, gemérally eagt of Salmon River
and west of'Bay‘du Nord River, and the peninsula prajecting into Foftune

Bay west of Belle Bay and east of the mouth of Bay d'Espoir. It contains

2396 km2 of territory (excluding mif}ne waters).

At the 1:50,000 scale

" the area is covered by N.T.S. map sheets 1M/13 (St. Alban's), 1M/12
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tGaultois)_aqd parts pf 11P/}JtFacheu£lBa§), 11P/8 (Pass Island),

iM/5 (Harbour Breton)‘ﬁnd 1ﬂ/16'(Point Enra%eé).. It covers 1M (Relleoram)
and 11P and 11-I (Burgeo) of the N.T.S;‘ZS0,00D map sheets. ﬂounding
co=ordinates of cﬁe field area are shown in Figure 1;1 (fold-out at

back of thesis),

Local bedrock is a highly faulted melange of several ‘rock’ types
including two suites of volecanics, tﬁ;ee of granite, granodiorite and
granite gneiss, and eight of c}ast%c sedimentaries {see Flg. 2.2 for.
summary map). More complete bedrock ae;criptions will be included in
various sections of the thesis wherever pertinént to the discussion.
Detailed éccounts of local geology are to be found in pﬁpers by Jeweli
{1939), Widmer (1950}, Anderson (1965), Williams (1967, 19;1, 1878) and -
Coleman-Sadd et al (1979). The large scale topogfaphy is characzerigéd.
by fiords and peninsulas 1arge1§ oriented noftheast-southwest and north-
'scuth; Several of the fiords parallel Eaultflines and are'probaﬁly of
tectonic origin although glacially modified. The height of land in the "
Hermitage Bay area occurs at about 396 m asl on summits south of the head
of Hermitage Bay (Fig. 1.1). The Garrison Hills, north of Hermitage Bay, \
form a ridge which runs northeast-southwést across the study area. Major

drainage routes, are the Salmion River (west), Southeast Brook, Conne River,

Little River, Salmon River (east) and Bay du .Nord River.

1.4 Methods of Investigatibn

A set of parameters for describing Quaternary sediments,
weathering criteria, and raised marine features was established before

going into the field. These were based upon descriptions of procedures



e

commonly used in Quaternary investigations (Scott and St. Onge, 1968;

| Dréimani&, 1971; Andrews, 1971; Gray, 1975). i

Texture. Estimates of particle size wére determined in therfieid

_using the "finger test" by which amounts of sand, silt, "and clay can be

determined (Folk, 1974). The technique is to moisten and roll a small

volume of the sample between the.fingers until it reaches the liquid
limit. At this poigt the presencé of sand will be indicateq by a gri:cy
feeling betdeen'the‘fingers. Silt causes a sgdoth sensation, as if the
Eingers were coated with.taléum powder, whereas ci;y causes the Eingers-
to.stick. With practice, semi-accﬁrate estimates of sand, silt apd cyay

ratios can'be obtained by this methed.
& 7

Y
- .

Several samples were returned to the laboratory for more rigourous

were followed using methods outlined by Folk (1974). The sample was first

wet sleved; the 5and sized fraction was then determined by dry sieving, 4
and silt-clay portion pipetted. Results were plotted and percentage of
sand, silt and clay détermined ( ilsa., % si., % cl.). Size
boundaries used are tﬂose defined by hentworth (1922): sand, 2.0-0.62
mm (-1-4¢@(phi)) silgl 0.62-0.0039 ﬁ&fz}-a @); clay, finer than 0.0039 mml
k> B @), For tills, ohly the macfix was analyzed, as impractical volumes
of samples would be required to obtain proper statistical representation
of pebble, cobble, and boulder content,

Color. A visual description‘of'sediment color was recorded,

followed by a Munsell color designation of a moist sample (e.g., brownish

black, Munsell Color, 10YR:3/2).



-

Roundness. Roun&ngss refers to the sharpnessrof corners and the
edge; of a clast. The degree of particle roﬁndness was determined in the
figld by visual cemparison with a chart suﬁdivided into very angular,
‘angular, subangﬁlar, subrounded, rounded and wéll rounded categories.

(Powers, 1953).

Fabric. Fabric is the orientatién (or lack of it) and imbrication

of component rock particles making ‘up g\sedf@gntary déposit. Severak
studies have shown that stress system; wiﬁhin.giélacier will orient
elongate particles, in either 2 transverse or parallel position, relative
to local ice flow direction, although during deglaciation fabrie,
especially of supra- and en-glacial material, will become reoriented
(Boulton, 1971; Dreimanis, 1976). The purpose-&f oﬁtaining till fabric
data for this project was to proﬁide an indication of ice flgw directions

at various sites in the study area in order to supplement other

directional evidence. H

¢

The method was to clear an approximately 1.0 m2 sampling
site in the-till and to dig into this, recording the orientation and
direction of dip of 25 to 50 clasts‘using a Brunton compass. Only pebbles
greater than 1 cm in iengch and having a ratio of the long axis to
intermediate axis of 2:1 were used (Andrews and Smith, 1976; Andrews,
1971). The data were plotted as two dimensional rose diagraﬁs-and tée

-

vector mean and other statistical data calculated as outlined by
Krumbein (1939). Similar techniques were used to determine the paleo-
current of glaciofluvial gravels (Rust, 1972).

Structure. The structure of particle aggregates in till can be

described as platy, blocky, columnar, friable or massive. Marcussen (2975)



#. was abie to differentiaté supraglacial flow till from lédgemenc.till
~ partially on the basis of structure. Flow till often has a "loose
.incoherent charactex" whe?eas basal till is much more massive and. !
indurated. fiséility is usually an inQicator of lodgement till (Dreimanis,
1976} o '

Samgling. Till sample; were obtained on a one‘site/one sample
ﬂ-basis which will suffice when the tills or other sediments are essentially
" non-bedded. Wﬁerever multiple unit sgctions were encountered each unit

was sampled. Ag the primary purpose of sampling the tills was to
pro#ide a general indic#tion of .the nature of tﬁe sediment-and not strictly
process oriented a ﬁére regimented sampling plan was cohsidered
unnecessary. The sampling of ;ediments at the Conne River bank was more
specific as textural daéa were required from specific strata and intervals.
, Weatheriﬁg data were collected at random throughout the study area
.wherever suitable surface outcrops were exposed, although a ﬁpecial ef fort
was made to obtain measurements from summits of hills whenever they were
traversed. The height of raised marine featdres was measured by aneroid
levelling wherever access permitted.
Contacts. Contacts between lithologic units are defined as
Ishérp or gradat;onél. A sharp contact is defined by’a sudden change in
texture, color, or structure. Such a contact mayein some instaﬁces

- represent an erosional surface. A gradational contacf is not well
defined in an outcrop, there being a gradual transition from one unit
to the adjacent one. In some units with gradational contacts, material

in the Gnderlying unit may have been eroded, incorporated into and

deposited as part of the overlying unit. Alternatively~there may have



been a gradual change in the depositional précess.br a change:in the

availability of the sediment.

Diagrams. Reconstructions of stratigraphic sections are drawn

to scale from pace and compass bearings, field measurements and photography,
topographic maps and air photos. -

1.5 Previous Quaternary Investigations in the Hermitage Bay Area’.

Recently, thepre have been several well written summaries and
syntheses regarding the late Quaternary history of easter& Canada (Grant,
1976, 1977b; Tucker,‘lng:_ifjﬂ; Ives, 1978) and thus only a brief‘review
is presented he;e. Ives (1978) reviewed the literature regarding the
maximum extent of the Laurentide ice sheet in eastern North America
during the "last glaciation” (a period spanning 125,000 to 8,000 years
B.P.) and concluded that several coastal areas had never been giaciacad
during this time. Grant (1976) speculated on the extent of the Late
Wisconsin glaciation in the Atlanfic provinces of Canada and produc;d a
rough sketch map of the proposed ice limits. The map was sﬁbsequentry
modified and more formally produced in a historical review of Late

. S
Quaternary events in Atlantic Canad%.(Granc, 1977b). *}n the latter,
Grant propoéed that, during the Late Wisconsin, Newfoundland sﬁpported
its own ice cap, or ice cap complex, rather than being overridden by
Laurentide ice and, quoting Widmer (1950), added that oély local cirque
and valley glaéiers existed in the Hermitage Hills (sié). Tucker (1976,
1979), restricting his discussion to Newfoundland, provided a comprehensive
bibliography and summéry of the Quaternary ﬁistory of the island., Tucker

(1979) demonstrated tbat the maximum extent of the Late Wisconsin

glaciation on the Burin Peninsula was to the top of the peninsula and that
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the southern portions had not-been glaciated since the late, mid-Wisconsin
by nofghwards flowing-iée from an offshore source, He also found that the

.

zero- isobase of postglacial emefgencq ran-through the southeastern tip

of the‘Burik Peninsula, further south than ﬁreyiously reported (Flint, -
1940; Jenness, 1960). : S

The earliest recorded investigg;ion pertaining to the Quacarnary
geology of the Hermitage Bay area was by Jeweii (1939) in a repért on Ehel
geology and mineral déposits of the Baie (sic) d'ESqur area. He Eoun&
no evidence to indicate more than one gl&ciation, suggesting that.a
large ice cap had compietely covered the area and then retreated to an
inland positi;n fra@ where it fed valley and fiord glaciers. Faintly °
varved clays, overlain by sand and gfavel at Indian Point and on the
Conne River™wera’attributed to.several small ice- or morainé-dam;ed
lakes. Jewell commented twice, in his briefnsecﬁion on glaciation, on
the lack of striae and grooves on the upland bedrock Surfaces, but placed
litcle significance on this. Twenhofel and MacClintock (1540) and
MacClintock and Twenhofel (1940) presenﬁed an identiaai scenario to
Jewell's for the Baie (sic) d'Espoir a;ea but were more adamant in their
. contention that a Newfoundland based ice cap, rather than Laurentide ice,
was responsible. .%wenhofel (194;) stated that the avea had recently
been completely glaciated and that the upland surfaces had been scraped

clean of overburden. Van Alstine (1948) noted granite erratics of

Garrison Hills provenance on the northwest side of the Burin Peninsula.

¢ -

He attributed these to an island-based glaciation which passed over the

Hermitage Bay area, across Fortune an and to beyond the Burin Peninsula.
Tucker {pers. comm., 1979) however, believes that their provenance may be

from the south and that they were transported by northwards flowing ice.

~
.



(15,000 to 8,500 years B.P;, Frye and Willman, 1963)."a.recurrence of

' ~ - -, - . % . "

- - . - hd

The most sigﬁificant piece of ‘work regarding the glaciation of

- the Hermitage Bay area was a chapter in a docrcral dissertation by Widmer o
© (1950). Widmer believed that the whole of the region had been glaciated

‘during the Wisconsin by a Newfoundland based ice cap which had extended -

to beyond the Burin Peninsula. The ice cap retreated inland to a

position north Qf the Hermitage Bay area. During PCary or,Mankato times®

glaciation occurred" whereby the ice cap nourished large valley glaciers-
feeding into Bay d'Espoir, Hermitdge Bay and Connaigre Bay. At this time
there was'also a phase of local valley giaciation‘in-ﬂarbour Breton Bay,

Taylor Bay (Old Bay) and Salmonier Cove Pond. Widmer also. levelled

coastal strand- lines which he attributed to a series of larég offshore
A}

"groglacial lakes that had occupied Fortune Bay, Placenta Bay and Bay d'Espoir.

In support of the proglacial lake hypothesis Widmer cited glaciolacustrine

1

sediments at Conne River, where he counted more than 1600 "varves"

. LN

Jenness (1960, 1963), relying on thé“work of Jewell (1939) and

Widmer (1950) for the Hermitage Bay area, proposed that 2 late Pleistocene

glaciation had covered all of eastern Newfoundland as far as the Avalon

i
3

Peninsula. The ice subseduently retreated rapidly to just inland of the
coast where it developed an extensive end moraine system which encircled
the eastern half of the island (Fig. 1.2%. As deglaciation- progressed
glaciofluvial deposits radiated from the end moraine and terminated as
deltaic deposits at the coast into a higher sea level than present. The
end moraine system separated an inner drift zone from a slightly oldef,

outer one. Jenness's inner-outer drift limit paSses through the northern

portion of the Hermitage Bay area. . .

+*

-
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Grant (1975b), in a brief note, suggeeted that northwards flowing
. .

ice centred in Placenda Bay may have extended across Fortune Bay as far
- north as Mose Ambrose. He also speculated that late ice in the Garrisen

Hills may have become isolated from the inland sheet and fed narrow ice

-

tongues terminating in several bays.
Tucker (1979), working on the hearby Burin Peninsula, concluded
thet the last Newfoundland based. ice to have affected the whole of the

Burin wes\the Fortune Bay event, an early Wiscomsin, post St. Pierre

. interstadial glaciation (Fig. 1.3) Before this; an ice mass centered

over Placentia Bay flowed northwest prabably into Fortune Bay. ‘This

.

event has been a551gned a post 38, Oog\years B.P., or late, mid-Wrsconsrn
age. The final glac1al event (Late Wisconsin) to have affected the Burin

Peninsula extended-to only-the northern part of the peninsula.

r -

1.6 TFormat of Thesis. . ' . ' ‘

Chapter 2 describes the glacial features of the Hermitage Bay

v

area as'observed and interpreted in the field and from air photos.
Stratigraphic sections and their sedimentologre 1nterpretati§:i, based

on facies relationships,‘are.described in Chapters 3 and 4. Chapter 3
considers sections locatad around the Bay d'Espoir GConne River area
whereas Chapter 4 looks at the more southerly or coastal sections. A iocal
facies medel for glaciolacustrine-deltalc sedimentation based on sediments
at the Conne River bank'is presented ie Ghapter 5. 1In Chapter 6, the
results of a reconnaissance, weathering study are presented end correlations

with other weathering zones found in Eastern Canada are proposed.

Raised marine features are discussed and interpreted in Chépter 7.

¢
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\ .
‘ Chaptér 8-lists'the majsr conclusions reached i# this thesis. Appendix(:
lists the results and 1ocation§ of §triae measurements, bench and tgrra;e
elevatibns apd weathering data.- |

The location of places within'the.ﬂérmitage Bay area is ;hbwn
in Figure.i.1, a féldout map at ;he back of the thesis. The reader is
advised to keep the map open for easy referral while reading the the51s.:
As well, precise location references.are given throughout the thesis by

using the ;ppographic-map sheet number and military grid reference for

’any given place {(e.g., IM/11: 187652).

¢

.14

1



15

CHAPTER 2

GLACIAL FEATURES

2.1 Introduction . : . .

The effects of glacial erosion and deposition can be found in all

p;rts of the Hermitage Bay area. The} vary in scale from minuge, finely
etched st;iae,go large stoss and lee bedrock forms having dimensions of
hundreds of meters, and from sparse occurrences of erratic. boulders to
massive till and outwash deposits tens of meters thick. The following
discussion is édncerned with these and othgr glacial features. It is

4

baséd upon a combination of field observations and air photo interpretation.
AsJa detailed terrain analysis (e.g., Ful;on'ég:il, 19743 Tucker, 1979) | !
was considered beyond the scope of this project, it was decided to limit
mapping to the identification and delimiFation of the following glaci;E?
features: ice limits, moraine ridges, glaciofluvial outwash, glaciofluvial
channels, cirques, glacial troughs and hanging valleys, cols, drumlinoid
features, stoss and lee bedrock hills, and abandoned strandlines. The ~
results, shown on Figure 2.1, were identified.on 1:50,000 air phatos,
compiled on 1:50,000 topographic sheets and then photo-reduced.

The term "last glaciai event' used below and throughout this thesis
refers to the last major glacial advance to have affected most of the
Hermitage Bay area, or parts thereof. At this point,; no time connotations

other than relative are implied. Unless otherwise stated, consider that

it is the effects of the last glacial event being discussed.

>
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2.2 Drift Cover and Ice Limits .

Ice limits are defined-as the stationary positions of a glacier
margin for a significant period of time. They may represent a still stand
' that occurred du;ing,an o;erall ice_recessioﬁ or the maximum extent of a

given advanﬁe or readvance. The limits can be fecognized from the location
of end moraines and till sheet margins, the proximal pogitions of melta
water channels and glaciofldvi#l deposits, viriations in the degreé of
bedrock weathering, differences in ;hg'morphplogic expression of bedrock
(i.e.,”subdued, molded topography versus very rough cragéy, pinnacled
terrain), and trim lines. Drift cover in‘the Hermitaée Bay, as me;tioned
agove, varies Eroﬁ isolated, perched erratics to thick till deposits tens
jof meters thick. Bedrock having a chin; patchy veneer of till is generally

the norm. Perched erratics, without exception, occur everywhere,

s

Bay d'Espoir area. The most extensive and thickest till dep?sits
occur as a till sheet‘;n.:hé northern Bay d'Espoir afea and eastwards.
The southern limit (Fig. 2.1) is well defined (e.g., see Newfoundland and
-Labrador Department of Forestry and Agriculture Air Photos 73, 74 NFLb
lA19832) by a margin that runs northéast, immediately south of and parallel
to Litcle River, until it is south of River Pond where it swings to the
east. Thg limit extends sduchwards into the lowlands heading the Bay du .
Nord River and then again continues eastwards. It can be traced
intermittently, beyond the study area, inland of the coést-to Terrenceville
where it has been identified and continued fdrther eastwards by Tucker
(1979). West of Bay d'Espoir it is indistinguishable until approximately
8 km southwest of St. Alban's, from which point it can be traced westwards

to the edge of the study area.
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~ This Eill‘sheet margin outlines an ice limit. South of the limgt
terrain 1is characterized by bare rock?.perched erracics‘and thin fless than.
i m thiqk) isolated pa;chgs of till. [To the north, there is an olive

brown (Munséll color 2.5 Y 4/3) to greé?sh olive (Muﬁse}l color 5 Y 4/2),
generally sandy sile till of variable thiékness with a high Ereqﬁency of
granite erratics. The till is thickest'iﬁ the valleys and thins with
incre#sed elevation. There is also a marked ﬁifference in the overall
morphologic expression of the. terrain on ei;hér side of the limit. On the
northﬂside, the countryside has a slightly rounded, molded, almost subdued
appearanéé. To the south, it is chh more rugged and craggy, and drainage
networks are often deeply ent;enched into steepwalled, narrow canyons
cutting across local bedrock strike (e.g., the streams feeding into the
mouth of the Little River). The sou;hern portion of the Salmon Biver
(west) flows through canyons tens of meters deep and the surrounding
countryside is rugged and barren, e;pecially when comparedlto that north

of the limit around Long Pond. Figure 2.2 is an outline of bedrock types
In the Hermitage Bay ared, presented to demonstrate that bedrock contacts
have not been.mistakenly_identified as ice limits (Fig. 2.1),

On the heights of land northwest of St. Alban's and northwest of the

Bay du Nord River, ice limits representing the former surface of the glacier
~can be recognized at an elé;ation of 230 to 260 m asl. The summits

‘above the limits would have protrhded through. the ice as'nunataké during
the last glacial event., An ice limit on the hill between the Gonne and
Little Rivers occurs at a lower elevation (~ 152 m asl§ probably due to
drawdown of the ice inte the Bay d'ESpoir. A tongue of ice may have fed

down the Little River valley as far as Riches Island, which has indications
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Acid and basic volcanic rocks and amsoclated pyroclastic rocks; sandstons, conglomaratn stiltstone (Cambrian
and earlier, .

Quarcezite, sandstone, shale and silty shale (Cambrian and carlier)

Slate, siltscone, sandstone, minor limestones {Cambtrian)

Slate, phyllite, siltstone, minor quartzite greywacke, argillate (Baje d'Espoir Serfes)(Middle Ordovician)

Granize gnefss including metomorphosed Unit 7 {Carrison Hills Granite){Ordoviclan)

Arkosic sandstone, minor conglomerate, siltstone limestone (Ordovicisn)

Conglomerate grading upward into pebbly arkose (Grdovician)

Felsite, andestice, basalt flows, and azsociated pyroclastic rocks; s{lestone (Ordovician)

Voleanic conglomarata, sandstone, slate, silestone, shale {Silurian)

10 GCrantte, granodiorite, alaskite (Lower and Hiddle Devonian)

11 Conglomerate, lenses of 1late and sandsctone (Creat Bay d'l'Eau Furmatton)(Davqntcn)
12 Granodiorite, granite (Upper Davonian)

—

[-N- B R R T R ]

Figure 2.2: Bedrock gedlogy of the Hermitage Bay area (Anderson, 1963)
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of a patchy tiil veneer. Thé lan&-immediacely td ;he northwest of Riches
Island however, is barren. There is also a limit at Milltown and directly
. across the bay to the northwest. The latter is interpreted as the result
of a tongue of ice that fed from the no;;h into the head of the‘bay. fhe
height of land between Milltown and Morrisville may also have been ice
free but this interpretation is tentative and open to.question. The western
Garrison Hills, Bois Island, and Long Island are barren of till and have
very rugged terraing they were ice free, ) |

T1ll, 3-5 m thick extends part way down thé valley'leading to
St. Albans and indiﬁaces that a tongﬁe of ice fed from an inland ice
source down towards the.présent townsite. This glacier did not however,-
Teach as far as the south side of the town only 5 km distant where, |
' although there are erratics, there is no till. The exact frontal position
of the tongue has been obscuyed by at least 15 m of outwash that covers
an area of > 3 square kilométers. The hills immediately west of St. Albans,
on which the radio and microwave towers are located, are devoid of till and
very rugged (the "Barrens" of Jewell, 1939); they were ice free.

A large bedrock ridge (elevation 230 m asl) ~ 0.5 km south of the-
St. Albans airéort (1 M/13: 835 122) may have acted as a topographic
barrier to ice flow, deflecting it north and south inte the valleys léading
to St. Veronica's and St. Albans. Ice in the vicinity of the airpdrt
must bave been relatively thin with little er;sive power because it was
‘unable to erode several southwest-striking bedrock ridges less than I m
high, Ice movement, as indicated by southeast oriented striae on the ridges,
.was transverse to the orientation of the obstructions. On the protected

southeast side of the obstruction a trellis drainage network has been

1
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preserved, entrenched into the bedrock. The local bedrock is a rotten, l
very friable slate which has been weathered to a depth of severai meters
(Fig. 2.3). 1It is quite different in nature from fresher bedrock of
similar. lithology e#p&sed further north within the boﬁhdS.of_the ice limits.
A period of time.longér than that which has elapsed since the last® -
glacial event would have been required to establish the drainéée network
and permit the extensive bedrocg weathering. This area too, was ice

free during the last glacial event. Granite erratiecs which rest on the

bedrock would have been emplaced by a previous glaciation.

Head of Hermitage Bay. Inland and on either side of the head of
Hermitage ﬁay'there 1s another series of numataks (Fig. 2.1} that are
virtuallf devoid of till above 230 to_2&4 m aﬁl. In some places a faint
E;im line can be discerned on the gro;nd and from air photos. Bedrock
above the trim line has undefgone a greater degree of etching and weathering
than that below. Traverses to summits of the ;unacaks (centred at iM/12:
031848, 1M12:671861 and 1H/12:166&65) revealed a marked difference between
the tops and bottoms of the hills in terms of the presence‘or absence of
till and degree of bedrock weathering. At a I;Qer‘elevation and within
the bounds of the upper limit there is a second lower limit at =~ 154 m
asl (Fig. 2.1). This is thought to represént a lower recessional pha;e
of the same event re5ponsib1e.for the upper liﬁit. Ice which encirgleé
these nunataks flowed soutﬂﬁest into Hermitage Bay, Connaigre Bay aﬁd
Northeast Arm leaving thick till deposits plastered onto the valley walls.

Textural parameters oftRe till vary from site to site depending on the

4 ‘ ’ ‘
underlying and immediately up-ice bedrock; granite/granodiorite based tills
tend to be coarser grained than volecanic or siltstone based ones. As the

ice flowed into Connaigre Bay and Northeast Arm land above =~ 152 m asl at
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(1M/12:668024) (Fig. 2.4).

’ 1 v

the' heads of the bays rémainea icg_ffee. Aﬁ the top oﬁ_thg.ééﬁiﬁsula_
séparating Connaigre Bay and Ngriﬁéast Amm (1M/12:948708) there is Q very
di;tiuct limit showing where the glaciéf was fof;ed to ‘'divide and flow ’
into edch of the bay; (F}é: é.&). Figuré 2.5 is a tréce of Figure.Z.&—A_.

showing local summits above —~ 152 m asl which would have been nunataks that -

remained ice free. The ice flowed down Northeast Amm as a fiord glacier
into and beyond Harbour Bretom: and Deadman's Bight. The tills and associated
deposits of the Deadman's Biéh& area are discussed in greater detail in

Section-er. - .

. South of the head of Hermitage Bay and northeast of Northeast
: ]
Arm ice flowed around several nunataks (centred at 1M/12:005775,

©

1M/12:051798, 1M/12:021751, 1M/12:010730, 1M/12:000696, 1M/12:032716

1M/12:04§71?, IM/12:0L7701, and others) and into a series of déép'
ﬁ-éhaped-ﬁ?oughs.feeding into Old Bay (Fig. 2.4). A very clear trim

line-and limit has been presgrved }n the valley which leads: to Taylot Bay

[y

° . .
Cing Islands- Bay - Salmonier Cove Pond - Corbin - St. Jacques.

.

Further éasé,'the glacier, pﬁssiﬁly so‘?what chinge:, flowed ihto;Cinq
Islands Bay and Salmonier éove ?ond. Northeast-southwest orienteé striae
and flutings in a lowland trough confirm that ice movemént was toéards
these two bodies of water. Ice in Salmonier Cove Pond, further nourished
by cirqu;s:on its northern wall (Fig. 2.1) flowed southwest into the
éreat Bay de i'Eau. S;uth of the outlet, across the bay, there is an
exposure-ﬁiocated at 1M/125064627) of well oxidized, cemented, Eiocky

till. This was the most highly weathered till observed in the -whole of the

- study’ area and is thought to predate the last glacial event.

.
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Glacial ice also flowed into Corbin Bay but the peak (1M/11:184709)

above Corbin remained ice free (Fig. 2.6).' The same-Ece mass that flowed

into Corbin and SaImonrer Cove Pond may have extended even further south

r

to St. Jacques harbour and the bay lmmedlately to the west of it. Till

along the road to these areas is immature being a thln, patchy, very
stoney, angular rubble. The ice at this polnt is assumed to have been
relatiuely thin with little erosive power.ﬁ Tee limits here, are vague
and v1rtua11y 1mpossib1e to recognlze although there, ;are obscure traces:
of small end moraines to the west and southwest™ of St. Jacques.

At the north end of Belleoramairoad cut: (1M/11:187652) exposes
more than 15 m of- very angular, stoney, sandv sile eill, C}asts are altl -
-local Belleoram granite._ The outcrop is very massive and fresh looking,"-
especially whenﬁéonhared to the barren nature of the weathered bedrock
summi t¥ i@ﬁediately around-it @.g., :Fig. 2.6). Till fabric analysis

indicates a seawards ice flow direction (veetor mean, 86°N). 1Its location
in-"the otherwise oarren bedrock 1andscape'is'problematic,.although a

" cirque origin may be possible, The presence of this fresh till, in
juxtaposition with barren weathered‘uplands, reiterates the fact that in
the Hermitage Bay area there are several highlands consistently devoid .

of till while below a given elevation there are always distinct till deposits.

English Harbour - Mose Ambrose - Boxey. To the'west, in the wide

U-shaped valleys feeding into Mose Ambrose and Boxey, ice limits are
ciearly defined by the margins of a well comminuted till on the valley-
‘walls { = 76=91 m asl at Boxey). The source of the ice was several large

inland cirque glaciers situated on the ridge south of Salmonier Gove Pond

(Fig. 2.1) which flowed southwards to the sea as valley glaciers. There



Figure 2.6: Weathered bedrock knob abq&e
which remained ice free durin
Elevacion: 168 m asl.

Corbin (1M/11:184709)
g last glacial evenet.
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may have been some\conéiibﬁtidn from the ice mass described above, bu;
this wasrpgébagly‘ﬁihimal. At Boxey, till (basal (7) overlain by an |
ablatlon ‘or wave reworked facies) extends to below sea ‘level. It is a
brown (Eunsell color 7.5 YR 4/3) platy and well 1ndurated till with a
silty matrix containing granlte erratics from the north. This till, plus
that on the'south side of Boxey Harbour Head, indicates that, the valley
glacier extended out onto the shelf, probably as a piedmon; lobe .during a
period of lower relative sea level. The deposit on Boxey Harbour Head

is not "hiéh level kame ....'sand and gravel™ as stated by Widmer (1950)

+

" but rather a dull reddish brown (Munsell color 5 YR 5/4) sandy silt till

containing striated conglomerate erratics up to a2 meter across. The till

rests on striated polished bedrock.

~ At Mbsé Ambrose,.up to 12 m of greyish yellow brown (Munsell color
10 YR 4/2), silty éand till is exposed on either side of the hafbour.
Only 1 km to the east, at English Harbour West there is no till and bedrock
benches are well pronouriced. A large ‘bedrock ridge 46 to 61 m .
asl north of English Harbour Wesé may have acted as a barrier to ice
movement into the harbour which would account for the lack of till. The -
height‘of the barrie? also provides an indication of ice thickness at
this location.

Gr;nt (1955b) mentions the presence of northwards-stossed hills ‘\\5\~/.
at Mose Ambrose, suggesting that they are the result of northwards-flowing

-

ice from the Burin Peninsula. He states that the responsible glacier was
qnablé to reshape prevﬂouély formed drumlins on the Burin Peninsula but
was ahle to abrade and pluck large bedrock hills some 60 km distant across

the 350 m deep Fortune Bay. Grant's "morthwards-stossed hills" are more
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likely structural in origin. His cbservation of “red- rhyolite e::r:.':lt:'.cs;;l
wh'aving been "derived from the.Burin'Penin%ula" is alco open to question,
as Widmer (1950, PP 31i, 319, 561 anc 365) noted orange and'orénge red
colored rhyolite in the—underlfing Great Bay de 1'Eau Ccnglomerate

within the Hermitage Bay area. ’ : . )

[N

Wreck Cove (Tibbos Hill) and Coomb's bovc. The acea between

Wreck ' Cove and Coomb's Cove and west of the valLey‘leading to Boxc§

- was situated beyonc the limits of the 1a3E glacial event. Evidence
for this lies in the‘lack of till, the degree of weatherlng of conglomerate
and intruded sills (Fig. 2.7), and the difference in the degree of
dlcsectlon of bedrock benches and local bedrock (Flg. 2. 8) An isolated
20 m-thick pocket of greyish brown (Mumsell color 7.5 YR 6/2), blocky,
sandy silt till occurs in a depression at St. John's Head, Widmer
referred}co it as high level kame terrace but this interpretation should
be diécounted as it is definitely a till. The till was deposited by either
a local cirque glaciec or, more likely, from ice of a more extensive,

pre-last giacial_&vent.

2.3 Glaciofluvial Deposits

Local ice limits can’'also be identified by the location of till- _

-~

outwésh'contacts. At St. Alban's, near Furby's Cove (1M/12:710882)*;

* Harbour Breton and east of the study area at the head of Rencontre Lake
transitions from till to outwash occur over very short distances denoting
stable positions of an ice front from which meltwater and outwash were

transported. The proximal upper surface of the outwash is always hlgher

than the adjacent till surface, reflecting che influence of the adjacent
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Weathered sili in Great BRa
(photo location 1M/3:04559
during last glacial event.

y de 1'Eau conglomerate

7).

Area was not glaciated
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Figure 2.8: Gullied Great Bay de l'Eau conglomerate in the Coomb's
Cove area.



ice body. The source of the ice néar Furby's Cove was the thick'tongue
of ice in Hermitage Bay which fed ﬁhrough a topographic iow (located at
1M/12:914750) i; nhe-valle} wall and tﬁen down along the spine of the

peninsula. When deglaciation occurred this ice would havé been severed

relatively early from the acéivq ice within Herﬁitage Bay and down-wasted

13 situ.

Other occurrences of glaciofiuvial deposits are shown in Figure

2.1, The-most significant .occur-at Jersey Harbour, élong and at the
. mouth of the Bay du Nord River, and Southeast Brook..

2.4 Cirques

Cirques are restricted to the southern portion of the Hermitage
Bay area with the northernmost being located at Turnip Cove (1M112:173827),
1 km north of Pools Cove. Cirque widths vary from -~ 150 m to 0.5 km
across and lakes of variable sizes occur in several of the basins. |

Jenness (1960) stated that cirques in the area were restricted
to elevations above 229 m. Howéver, few if any, ;ere identified above
this heigqf and some were constructed at or below sea level.

Drowned cirques, formed at a period of lower relative sea level
and subsequently submerged are -found 0.5 km north of Hermitage (IM/12:
825698) and at Jersey Harbour (1M/5:936600). Several large inland
airques, previously méﬁtioned, were developed on the ridge of Salmonier
Cove Pond. The ice of these inland cirques coalesced |
?nto wide‘valley-glaciers and flowed south thfough thé valleys leading to
Boxey, Mose Ambrose'aqd the harbour east of English Harbour West. Finger

lakes now occur in some of the valleys. There may have been restricted

32
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ice flow westwards but it did not extend as far as Coomb's Cove and Wreck

- Cove,

R

2.5 1Ice Flow and Directional Indicators

———

Indicators of ice flow patterns in the Hermitage Bay area are
glacial striae, drumlinoid features,\stoss.and lee bedrock forms, and

clast(fabric in till.

Striae. The majority of striae measurements were recorded on
freshly exposed bedrock aloﬁg road cuts or coastal sections. The sense of .
direction was determined-from bevelléd surfaces, micrd-cfag‘and taif
features, and superpbsition. Field measurements, supplemented by data
from local bedrock maps: (Widmer, 1950; Williams, 1967, 1969) are summarized
in Figure 2.9 (a listing of exact striae locations and orientations are
given in Appendix 1). Striae are poorly preserved on the fissile slaﬁe
bedrock around the head of the Bay d'Espoir and on coarse grained granite
—Eﬁrther south. Thej are best preser;ed on Sedrock of volc#qic origin,
conglomerate and quartz veins. Several of the striae are iocatéd beyond
the ice‘limits discussed in Section 2.2. However, as evidence from the
Burin Peninsula has shown that striae of pre-Late Wisconsin age can be
well preserved under only a.thin veneer of till (Tucker, pers., comm, ),
the $t£::e in the Hermitage Bay area mﬁy be multi-generational, representing
more than the last glacial évent.

The overall regional pattern indicates a generglly southwards
and/or seawards fléw direction onto which topographic control has been
superimposed. The local pattern of ice flow northwest of Bay d'Espoir

was to the south and-southeast with a south-southwesterly component into

e
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the Salmon River valley. East of the head of Béy d'Espoir ice flow was

-

southwestwards, ‘controlled largely by the Corine and Little River valleys,

L

and a northeastwards ei§ension éf the Garrisen Hills. East of the Garrison
Hills icé-movgment-was southerly. At the head of Hermitage Bay it was ‘
deflected southwest into the -bay and also into Connaigre Bay énd Northeast-
Arm. in'é zohe of otherwise southeasterly flow, striae in the lowlénd.
between.Salmonier'Cove Pond and Cinq Isles ﬁaj show southwest-northeast
lorientétion. Striae in the valleys §etwgen Boxéy and St..Jac;ues all f
point seaward. At Dog Head Cove (iﬂ/12:778627) and Turnip Cove (1M/12:
3173827) the striae are the result of ice froq seaward oriented cirques.

Drumlinoid features. Drumlinoid features (ice molded, streamlined

till) occur northwest -of .St. Albans, north of the head of Hermitage Bay,

north of 0ld Bay and in the Corbin Bay-Cinq Islands Bay area (Fig. 2.1

Il

and-2.9)- In all instances excépt the latter they are oriented south-

westwards. The features in the Corbin Baj—Cinq Islands Bay area have a
slightly steeper southwest sideliﬁplying ice flow to the northeast into
Corbin Bay and not to thelsouthwesg és‘is indicattd by a single striae

given by Williams (1966). It is not knowﬁ to which glacial event tﬁe

drumlinoid featﬁrés belong.* Tucker (1979, Fig. 2.1)‘i11ustrated-fluted
é;ound occurring be&énd the limits of Late Wis;onsin glaclation on thé‘
Burin Peninsula and it is possible that those in the ﬁermitage Bay area

are of similar age.

1

Stoss and lee bhedrock hills. Several large stoss and lee bedrock

hills (ﬁith elevations greater than 300 m asl) were obsegved in the field

’ [

~and together with similar features recognized on air photos are piotted

in Figure 2.1. They are characterized by gently stossed northerly slopes



&

: o ) ' ' - :
and steeper more craggy lee:slopes (Fig. 2.10). ATl stossed slopes that

were traversed shéﬁedisome‘indicétion of haviﬁé beén ice molded’and = : °

perched erratics were always -present.

.

ihf The,rebponsiblé ice flow, q%-indigated by bedrock asymmé;r&, was
from the north-northeast to north-northwest which isjoccas}onalljjat odds

- L}

with some of the striae and drumlinoid features data. Since considerable

thigknessgs of ice would habe been required'to do the molding and plucking
that is evident on several of the.Iapge hills (%.g:, 1M/12:107787) and as

_.the stoss and lée:foims occur both within and beyond the ice limits shown

- - . . : > 3
, in Figure 2.1 it is most probable that these features originated dhrigg the- _
penultimate, or an earlier glacial event which was much more extensive
= . . -

than the last. - .-

. . '
i .

P S

. Till fabriec.’ Andrews (1971, 1975) ponsidéred thgé several-one site,

oné sample collections of till fabric data would be~sgfficient for an

- 4

.understanding of regionéi.ice £low directions. Qonsequently, the dip
direction of pebbles in till was recorded at 12 locations i the.Hérmitage

Bay area. A sample sizp of 25 was initially used (a; pér Andrews and:

Smith, 1970) but this was later inc;eésed to 50 in order to decrease the

. . L L 3
standard error. The results are plotted two dimensionally in .Figure 2.11

-

and the prefe;reg’orientation (vector mean, after Krumbein, 1939) compared

with striae trends in Figuré 2.9. In Figure 2.9 it gén be seen that the

prefefred orientation generally corresponds fairly well with-local striae

a

directions, except for the® results éEtoutheast Brook,‘conne;River and

4 ! v

northeast of English Harbour West which are roughly transverse to'iocal

striae trends.
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'ﬂ . 2.6 Marine Planed Bedrock Benches. = - . : Lo

-

Althoﬁgh not directly the result'bfaglacial erosion or dépogitibn

the planation of marine benches at various levels occurred as a result
- of glacial advances and retreats. This section is concexned with -bedrock
benches as they relate to an overall sequence of events. A more.detailed

, account ‘of bench and terrace elevations and their interpretations is.

- _‘ﬁresénted‘ih Chapter 7. } : '_. D
Grant (1975, Fié.-l) identified three sites where "interglacial
- -mafine benches, under till" occur in the Hermitage Béy area, Although Grant

.o~

.
-

does nét proiidé;éxact lqcaﬁions the general areas he indicated were

: investigated. At Deadman's Bigﬁﬁ (1M/5:867576) there is an ice molded,

striated, till covered 9.5 m‘asl‘béngh_that was first described by Widmer

(1950). , The till .cover on its surface indicates that the bench predates

'3

at least the last glacial event and is probably of interglacial or

" A

inﬁeégtadiai.age. This, plus anotherp& +am agl‘bench.in the immediate

" vicinity were the only drift covered marine platforms recognized in-the
area‘during the p;esent_stﬁdy.r Aﬁother of Cranf's examples ig east of
P#ss Island. - There is a till covered bedrock ridge (11P/8:625600), but its
hpper surf;cé is-highly weathered, of variable height anq.haé a crude N
convex upwards, profile. This ridge is not a marine cut bench. Grant also
shows that there is a till coveréd bgnch in the vicinity of Gaultois.
However; on a traverse from Gaulteis to Piccaité no tili was observed,
although there'wereloccasionét weathéred percheéler¥atics. No indication
of a bedrock bénch couldAbe seen in the field of on air phatos. The

A

existence of Grant's “bench™ near Gaultois in spite of the vague location
- ! . *

given on his map, is somewhat questionable.



Along the coast between Wreck Gove (Tibbos Hill) and Goomb's Cove

'there is a pair of well-exposed, well-planed benches at 13 to 17 m asl and

28 to 35 m asl (Figs. 2.12 and 2.13). They are sigpificant in -that there
is a marked diffefence in the degree of diséec:ion.between ehe upper and
'lower_surfaces. . The lower bench, with ies several coincideﬁt raised sea

: stacES'and caves, 1s a wide flat surface thet has - undergone a ﬁinim%} .
'amount‘of dissectioi‘siﬁce ies ihieial planationf (There are occasional
‘pockets of sorted‘sands‘and some gravel of possible littoral origin on ehe .
lower bench at Coomb's Coee and on eastern St. John's Head Promontory).

The upper bench,lhaving a tread of similar width; is not 4; well defined.

Its pread has been'highly dissected and gullied; and the riser is indistinct

-

in many places. The degree of drsseetion of the upper beech is comparable )
to that;of the surrounding countryside-ef similar bedroek kUpper Devonian '
conglomerate, Anderson,. 1965). The most recent time that planationm of the
lower bench could have taken place was duriﬁg the higﬁer relative sea
level which occured at the end of the Late Wisconsin glaciation. ;f this
is the case, then.the subsequent erosion and dissection of the bench,
which.is minimal, has occurred since that time. This woule then require
that the' period of time required for the dissection of the upper bench and
surrounding terrain have been considerably ‘longer. Therefoee, given'that
‘the lowér bench represents a Late Wisconsin postglacial high sea stand
the upper bench must be the product of an earlier interstadial or iﬁter-
glacial raised sea level, Furthermore the lack of any evieence of giaciation
" on the upper bench implies that the. bench has not been overrldden by ice since .

its initial formation. This then suggests that the Coomb's Cove-Wreck Cove

area was not ice covered during the last glacial event and that this ice



Figure 2.12: Benches ar Wreck Cove (1M/5;057611)
in degree of dissection of the two pla

Note difference
tforms,




Figure 2.13:

-

Benches at Coomb's Cove (1M/5:033564) Note difference
in degree of dissection of the two platforms.
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W,

frée intgrval may be éiténdéd to at least prior to the laét interstadial.
Even if it were argued‘thﬁt the lower ﬁench pfe-dated-ﬁhe Late Wisconsin
postlglacial séa 1eye1 high the area must still have remained ice free
during‘the Late Wiscoﬁsin‘as the well preserveq, raised sea stacks (Fig.
2.14) could not have withsﬁbod glaciatioﬁ. .

2.7 Fioxds .
A.Eiord is a parfially submergéd, steep walled valléy on a glaciated

boastﬂ(Flint, 1§7i§ Andréws,_1975). By this definition,'upper Bay d'Espoir,
Hermitage Bay, upper Conﬁéig;é Bay, Northeést Arm agd Oid Bay can be
considered fiords. Verﬁicai walls 200 m high and depths‘greater than 300

m are not uncommon. The -Bay d'Espoir and Old Bay fiords appear to bé
fluvial in dfigin whereas the othér# are structural. Hermitage Bay is
developed aleng the Hermitage Fault (Niiiiams, 1978) which extends

several kilometers iﬁland. Althoﬁgh'glacially modified, its depths to

350 m are probably due to tectonics. \

One of the best indicators of a glacially sCulpFed fiord is a rocky
threshold at the mouth (Holtedahl, 1967), although they need not always
occur (AndreWws, 1975). Longitudinal profiles (Fig. 2.15) of the fiords
(constructed from Bathymetric Map 15074-A, Canadian Hydrographic Service,
1977) reveal what may be thresholds at the mouths of Connaigre-Bay and
Northeast Arm. These ;wo profiles are not unlike those of fiords in Bafﬁin
Island (Lgken and Hodgson, 1971) or Norway (Holtedahl, 1967).‘ Hermitage
Béy does not have a threshold but continues to deepen‘and widen beyond
the liﬁit of the profile., Bay d'Espoir,'with its branching pattern is

complicated and a distinct threshold is not recognizable.

43



Figure 2.14.

Raised sea stack eroded on 13-17 m asl be
Late Wisconsin postglacial high sea stand

nch during
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2.8 Discussion
Jenness (1960) identified an "inner-outer drift zone" in eastern
Newfoundland based on the position of end ﬁoraings, eskers, and radiating

outwash deposits. 'His\location-of the limit defining the inmer drift-

‘zone on the south coast was tentative, based on the earlier .observations of

. Widmer (1950) and Bradley.(1954). The present stddy and that of Tucker

s

(1979) has confirmed the existence and'c&ncept éf a limit in geﬁer%l and
determined its exact locatioﬁ more precisely. The ice limit shown in
Figure 2.1, running across the north of the Hermitage Bay area, is the
equivalent of the drife limit préposed by Jenﬂess. VHowever, rather than
being tﬁe‘recessional position of a more extemsive "late Pleistocene"
glaciat}on {Jenness, 1960), the evidence presénted above indieates that
the limit represents the maximum extent of a Newfoundland based ice cép

which existed during the last glacial event. This concurs with conclusions

'arawn by Tucker (1979) regarding the age of a similar limit extended across

to the northern-Burin Peninsula.
Further south, a separate and smaller ice cap centered north and |

east of the head of Hermitage Bay fed ice radially seawards. Profiles

-showing the peneral shape of the ice cap have been reconst:uéted in Figure

2.16 (profile location map on Fig; 2.17) based on the positions and
elevatjons of ice limits shown in Figure 2.1. The ice cap has a convex

upwards shape and was thickest around the head of Hermitage Bay. Thé

surface of the ice over Hermitége Bay was depressed due to the draw<down

of a large deep outlet glacier which fed out through the bay. The ice cap

was alse a source for falley glaciers feeding the fiords of Northeast Arm,
Connaigre Bay and Old Bay. The northern margins of the cap are indistinct

but it did not extend to the scuthern limit of the main island ice cap

46
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~ having been blocked by the Garrison Hills (Fig. 2.16, BB'). The surface .

of the cap decreased in elevation seawards; Figure 2.16, BB' shows that'

ice extending as far south as Salmonier Cove Pond was relatively thin,

which agrees with earlier Observationé and conclusions regarding immature

tills (Section 2.1). Magimum.dimensions'of the ice cép were, =~ 35 to 40

r

. km across. The profiles also show the-valléi glaciers which occuéied

the Little and Conne Rivers, and the southern limits of the large inland

ice cap. e o .

& .
Although radiometric control is lacking, the main island ice cap,
4 ” .

- ~the smaller one around the head of Hermitage Bay and the several. valley
" and cirque_glaciers are tentatively considered as time correlative. ‘They

represent the extent of ice coverage in the Herfmitage Bay area at the maximum

of the- last glaciél event. At this time, several ice free areas existed,
« T including'thdt between the two ice caps, the nunataks shown in Figﬁres-Z;l,

2.4, 2.5 and 2.16, the area west of Boxey valley, the western Garrison’

Hills, English Harbour West, and possibly the southern_Herﬁitage.Pgniqsula P

-

i

proper (Seal Cove area), Evidence from the Coomb's Cove-Wreck Cove-area

indicates that ice free 4areas may have existed throughout the whole of the

Late Wisconsin. _ :ﬁ (:"’ .

v E Examination of a Landsat image created May 17,.1976-usiﬁg bands .

~

4, 5 and 7 shows that most of the nunataks_outlined in Figure 2.1 are s

:ecognizable{ 'They exhibit a light colored tone on an othé;wise pink

. . 3 ‘.

baékgroupd._‘The light tone is due to a lack of vegetation in the high¥ands?.
{ : : : & 3

“which is probably due to a lack of till. ‘ ‘.



CHAPTER 3
/2

STRATIGRAPHY: NORTHERN BAY D'ESPOIR AREA

3.1 Introduction
'3.1,1 Preamble " .

.- ‘Since the morphologic expression of the earth's surface is

 generally the result of the most recent processés.which have affected

" an area, any evidence of what has gone on pfeviously is often removed

: : e . e _ :
oxr buried by successive events. As such, stratigraphy provides a:
means for the documentation of events and processes that have gffected

' . h :
an area over time. The purpose of this and the following chapter is to.
’ . i . ' .

';déscribe and interpret glacial stratigraphic sections found at. various .

coastal and inland sites throughout the field area. Most were discovered

on field traverses along river valleys or along the coast. Only 6n§

{Deadman's Bight-Harbour Breton) has.been described p;eviously in .

‘literdture. Chapter 3 concentrates on the stratigraphy of the northern

4

Bady d'Espoir area which was located at the fringe of the-.Late Wisconsin,

¥

‘Newfoundland based icecap centred to the north (Section 2.3). Cﬁapter”
4 dééls with stgatigraphic sectiong_locéted in the southern Hermitage |
Bay area which was affected by a small ice cap centred north and east

of the head of 'Hermitage Bay and several small, local cirques and vallef
glaciers. 1In both chapgers local Seqﬁences of events will Se provided,

r

based on stratigraphic sections, at a greater level of detail than

L]

permitted in Chapter 2.



l_chronology will be relative, based UpOn CrOSS correlatlon and

51

3.1.2 Northern Bay d'Espoir N

Good stratigraphzc sections in the. northern Bay d'Espoir area

- -3

“-are limited in- numbqu In an area encompassing more than- 450 km only

X -

-nzne multiple ‘unit sections could be 1ocated Al;hough the problem is-

™

in part due to poor access, of even greater significance is the paucigy

of uncdnsolidata& sediments in a predeminantly bedrock and till veneer .

tarraiﬁ The interpratation of the local glacial history of the noréhérn

Bay d'Espoir Wrea is based upon & composite suite of seven‘st:acigraphic .

-

sections-found along coastal, river and road cuts. A'description and

location of stratigraphic sections is shoanin Figure 3.1.: The

stratigraphic position of the units. . " ' . , - . TN

Ba& d'Espoif is a deep narrow fiord exteﬁding ~ 40 km inland

-

o

from the southern coast. 1Its depths exceed 160°m bsl (below ééa level)

-

(Canadfan Hydrographic Service, 1977) and its vertical walls are more

than 180 m asl. Local bedrock is Middle Ordovician grey slage, mudstone

‘fEEa vein quartz (Jewell, 1939; Anderson; 1965). Five large valleys feed

: into the haad of Bay d'Espeir: the deep'trough—shapad valleys of St.
Alban's and St: Veronica's trending northwesa-southeaat and tha smaller

:-valleys of Conne Rivér, Southeast Brook and Little River oriented -

+ southwest-northeast, parallel to bedrock strike. The height of land ‘is

~ 295 m asl, occurring northwest of St. Alban's.

I -
,

» - - - v

3.2 Section I: Trout Hole Falls Cammunity Park “ ot : L

3.2.1 Description . ¢

. h

S b
This was-one of the few multiple till exposures found in the whole

of the Hermitage' Bay area. It is especially significant since no others
2 : ' :

e
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have been documented in the literature for this part of southern

. TRy,
Newfoundland. The section is exposed on a meander loop of Southeast

- -

Brook iq Trout Hole Falls Community Park (iM/13:955094)(Fig. 3.1). It

13

is $ituated beyond the treed cliff in the northeast corner of the
campgrounds.‘ The upper portion of the section is well exposed in'a recent

slump scar; but the bottom nine meters are debris covered.

. Unit 1: Grey silty sand till. The lowermost exposed unit is a

511ty sand (591 sa, 32% si, 9% cl) till with a sharp but irregular
upper contact at ~ 4.8 m from the surface (Sectxon I, Fig. 3.1). The
most imﬁediately noticeable feature is the grey color (Munsell color
N 5/10), markedly different from the overlying and ubiquitious dark
olive:till characteristic of all local_roquide ditches. The grey till
"is well indurated with a platy structure and Eéw large clasts. Any
observed clasts were striated, rpﬁgiﬁ? from‘angular.to svbaﬁgular. No
graniCe'errarics were noted, Till fabric analysis shows the vector mean
to be oriented towards 279° N, transverse to the valley axis of 45° -225 ‘
~ This till is probably continuous to bedrock beneath the slumped
material, as it can be observed directly overlying bedrock 0.5 km

upstream.

Unit 2: Interbedded sands aﬁd gravels, The middle unit is dark

olive in color (Munmsell color 5Y4/3) and consists.of disturbed and
cqntorted interfingering lepses and beds up to 0.3 m thick of massive
srructureléss sands; dirty gravel, and till.® The unit is ~ 2 m thick
with a sharp basal cantact and a gradarional upper‘one. iThé upper R
rontact suggests an intimate depositioPQIArelationship_with the overlying

unic}| Unit 2 was probably deposited from either subglacial melting

processes (i.e., basal melt-out till, Dreimanis, 1976) or the deposition

Al
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of meltwater transported sediments ahd flow till at the spdut of an

édvancing-gldtier (Boulton; l968),

Unit 3: Dark oiive silt§ sand tili;‘The upﬁérmost unit is a
silty Eiﬁe sand (70% sa; 282‘513 Zi cl), dark olive (Munsell color 5Y4/3)
till with a blocky structuré, In éontrast to the basal till,-granitic . o
erratics ﬁp to boulde; size are very apéa:ent. At ~ 4.0 m‘from ;he.
surfgce,ther;-is a noticeable increase‘iﬁ sand content as the tili grades
down into .Unit 2. Till Eabri§ aﬁalysis showed a vector mean orientétion‘

towards 2940, similar that.of Unit 1 and again, transverse to valley axis.

- A
~

3.2.2 Discussion ] N

ggg;x ' '
The two tills &Xposed in'this section were deposited by two

separate advances. The fine hature of the matrix and the scarcity of

v -

granites in the-Lowér till, depésited during the firste advance, suggests local
erosion of the underlying slate bedrock, a characteristic éf lodgepent

till (Dreiménis, 19?6). A secbnd advance'depbsitéd the dafk olive till

and the underlying interbe&ded unit. The ab;ndance of granitg erraties
implies a greatér transport distance than for the lower till as the

nearest granite outcrops occur 16 km northeast (Anderson, 19655.

Although Boulton (1968) observed that till'oﬁerlying‘stratified sediments

need not always imply a second ice adGance, a second_advance is proposed

in this insténce. fhe color, te%tural and granite ;rraﬁic abundance’
differences are strong arguments for two separate glacial events.

The pebble'fabric - transverse to valley axis ofien;ation and iocéL

striae is somewhat problematic. However, although fabrics transverse

to ice flow directions are less common than parallel fabrics they do

-

occur; due to.stf§§s systems at the basé of the glacier (Bouiq?n, 1968;



Dreimanis, 1976). ' ' ‘ . -

3,3 Section II: Southeast Brook - !

This is a small section exposed 0.5 km upstream (1M/13 957096)

+ from Section I. It consists.of 3m of glaciofluv1a1 sediments overlying .

3.5 m of till resting on bedrock (Sectlon II, Fig. 3. 1) The glac1o-

fluvial sediments have crude horlzontally stratified sands and’ gravels

with scme cross-bedded sands (190 N ,palgocurrent direetion); The till

is the same grey till as Unit 1 of Section I.

LI

‘3.4 Section III: Ba; d'Espoir Rod and Gun Club

One kilometer southwest of the Bay d'Espoir Rod and Gun Club
“(IM/13: 947085) is a large clearing on the valley wall revealing an
exceptionaflv high concentration of 1arge and small granite erratics'l
scattered over the surface, Gleciofluvial sediments occur on the lower
slopes of the clearing and in the.highway ditch. 1In a small borrfow
pit a dark olive silty till occurs beneath the glaciofluvial material
(Section III, Fig. 3.1). The till outcrops highe; on the valley walls
above the upper limit of glaciofluvial sediments and is also the same
tilt asAUnit 3 of Section I. The high concentration of granite erratiCS~
1s the result of washing, where the fines were removed leaving only the

n

larger boulders on the upper surface.

3.5 Section IV: Mouth of Southeast Brook

Outcrops of.rhythmically laminated fine sand, silt and clay

overlain by sands and gravels (Fig. 3.2) occur at several locations

-
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" around the head ef Bay dlEspoiri Se. Aiban's (1M/13:862025), Leng Point
(1HIl3:9091;1), St. Veronica's (1H113:903123), ecross feom'Bleck D“?F
Hele (1d/13:903123), Reuben Point on the Conpe;River (1M113:95704§),
Bobbétt Gove (1M/13:932075) end.the mouth of Southeaet Brook (1M/13:938081,
1M/13:934078; and 1&/13:932086); rhytﬁmites alone occur at Hen and Cock
Cove (1M/13 896075). Three of these outcrops near the presenc mouth oE
Southeast Brook are described and interpreted below. The reader is.
'referred to Chapter 5 for a detailed description and idterpreeation of
ehe sediments at the Conne River bank, considered to be the tyﬁe section
for these deposits; - ‘ ' ' |

]

3.5.1 Sectign IVa: Head of Bay d'Espoir

South of the bridge where Southeast Brock enters Bay d'Espoir
T
(1M/13:938081) there.is 10. 7 m of slumped glaciofluvial or deltaic sands
a4
and gravels overlying ~1m of grey (Munsell color N 5/10) silty till
grey

(Section IVa, Fig. 3.1) which is similar to the lower till of Section I.

3.5.2 Section IVb: Bobbet Cove

One kilometer southwest of the bridge, at Bobbet Cove (1M/13: 934077
and 1M/13 932075), three sedimentary units can be distinguished (Section
-IVb, Fig. 3.1). The bottom unit, less than 1 m thick, consists of

alternating layers of coarse to fine sand or sift, and clay. Individual

laminae range in thickness from enly a few sand grains to 3 to 4 mm thick.

Overlying this unit 1s 14.9 m of seaward (westward)'dieping 1 to 9%em thick
>

sands interbedded w1th thin silt laminae. The uppermost unit consists

of ~2 m of glacxofluvial gravels, boulders and cobbles, the top of which
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has been temoved by man.

T.

-

3.5-5'.Section IVc: Head of Bay d'Espoir )

' I Head of Bay d'Eepoir .(1M/13:932086) the.top of a poorly
exposed seetion (Section Ive, Fig._d.l) shows northwest'dibping beds of
sorted and unsorted sands, graveis‘and cobbies. At 19.2 m asl thex é;e
capped by 1.5 m of structureless sands and gravels._ Clast imbrication
" of the upper unit indicates flow to the west=northwest., Fifteen metres
north and 1ower in elevation, there 15 a small bank of beddeﬁ;sands and - .
silt also dipping northwestwards.

3.5.4 Discussion

Sections IVa, b, ¢ suggest deltaic sedimentation of glaciofluvial
material that was transported down the valley of Southeast Brook into a
body of water occupying Bay d'Espoir. Very fine sands, silts and clays
settled out of suspension onto the basin floor forming rhythmic bedding
which was subsequently buried by prograding deltaic sands and gravels. | (‘
The coarseness of the foresets in Sections Iva and IVc suggests
deposition fairly close to the distributary mouth whereas the finer
Sands at the base of Sections IVb and IVc may be a more distal facies.
The variations in Elow directions noted in Sections IVa and IVc would be
the result shifting channels as the delta grew in a tadial pattern from
the‘river aoex. Thelsutface of the water body, as indicated by the top
of the foresets of Section IVc, was at least 19.2 m asl.

4

3.6 Section V: St. Veronica's

North of St. Veronica's there is a sﬁEll borrow pit (1M/13:903123)
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which exposes more than 6. 0 m of well indura:ed dark olive (Munsell
color 5 Y 4/3),p1atey, silty sand till (62% sa, 344 si, 4% cl) overlain
by 2 m of structureless_glacioflqvial_sands, gravels and boulders

(Sectioﬂ v, fig. 3.1). Below the.gla%;ofluvial material, cut into the
ﬁill,'is a lé#ge_anomalous pockeglbf bedded sands and silts dipping ;n
.several direcgioﬁs. Several lafgé boulders “1m 9crbss are locagéd at
the till/sand-silt contact giving the impreégion of a 1ag'depo§ft,_ ; -
however thé'variable'dip directions of the.sands suggest an ice contact
origin. Othe; similar séquences but without the underlying till, 0.5 km
, south and 1 km north;shoﬁ seaward dipping sénag.overlain by glaciai
" outwash. In all instances the gravel/sand-silt contact occurs at 22-23
m asl. The bedded sands are of deltaic foreset origin, whereas the
gravels represent glaciofluvial topset beds;

The till at St.‘Veronica's, in spite of slight textural and color
" variations was deposited by the samelglécial'gvent responsible for Unit
3‘of Section I, each till having been débosited by separate tongues of
ice feeding‘from a 1arger:ice mass situated fﬁrther inland.

o

327 Section VI: Long Point

Coastal sections at Long.Point (1M/13:910106) reveal a sequence
of glaciolacustrine deéésits (Sectioﬁ'VI, Fig. 3.1) similar to that
_at Conne River (Chapter 5). The lowermost unit consists of subhorizontally ///—
'laminated dark grey clays and silts with minimal amounts of sand. The
" upper contact occurs at 3 m asl but the base extends below. sea levelf
?hi; unit is overl;in bf - 8.0 m of coarsening upwards olive colored,

laminated, seaward dipping silts and sands (true dip of 16° on a 153°
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N strikg).l The section is-cappéd at 10.7 m gsl hy'l.S onf crﬁde
subhorizﬁntaily éfratified glaciofluvial sands and graVeis. This
sequence is‘interpretgd, baEed;on.;he Conne.River type seﬁtion; as
rhythmically deposited,.proglééial lage bottoﬁ sedimenté, overl#in by
'deltéic fo;e;et sands. Thesg in turn, are Qverlain by outwdsh deposits
(the subaerial'o;'topset portion §f the delta);-

3.8 Séctiom VII: St. Alban's

. At low tlde along the modern beach at St. Alban's (IM/13: 861025)
rhythmically ‘laminated grey clays, silts and sands can be observed.

These are similar to the lowermost units of Sections IVb and VII, and

LN "

étVConne River, .interpretted as lake bottom sediments. Inland are

-

extensive glaciofluvial deposits 18 to 30 m thick covering an area of .
~ B-kﬁz. Southeast, on Birchy Point {(in Ship Cove) are 14.9 m of steeply

dipping Gilbert- type foresets overlaln by 1.5 m of crude horizontally

- -

bedded topsets. The foresets are constructed of sand, gravel and boulders
up to 0.5 m across dipping towards 1700-18,0o N at angles as high as-29°0

 The sequence (Section VI, Fig. 3.1) represents a prograding delta

advancing out over top of lake bottom sediments.

3.9 Interpretation and Discussion

From the stratigraphy described above it is possible to

reconstruct a sequence of events responsible for the deposition of the
sediments in the Bay.d‘Espoir area.‘ The earliest event recorded in the
sections is that responsible for. the gréy'silty sand till at the base of

Section I, II and IV. This till was deposited by at least the
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p055ib1e that they represent deposition by a fluctuating ice front

. from the common inland ice mass situated to the north are responsible

e B T AT T T A I et g oy g,

. Ice flowing down St. Veronica's valley and that of Southeast Brook
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penuttinate glacial event, the ice of yhicn occupied the_valley of

.- oA ;
Southeast Brook as either a valley glacier or more massive ice jsheet.

The washed sediments and flowtill (Unit‘25 onerlying the lower till of

Section I were deposited as either subglacial meltout or at the snout

of -the advancing glacier responsible for the upper till. The two tills'

- ~ -

need not be separated by an interglacial or interstadial episode. It is _

although the dissimilarities of the tills suggest dlfferent sources.

Figure 3.3 shows the proposed reconstruction of the‘;;ximum
extent of fce coverage during the last glacial event to have affected-
the northern Bay d'ESpOlr area. It is based on tne location of outcrops‘
of the upper till and evidence presented in Chapter 2. This gleCLation

is probably the'Late Wisconsin maximum and is the equivalent of Jenness's

inner-outer drift limit (Section 2.8). . Different tongues of ice feeding

for the upper till at Trout Hole Falls Community Park (Fig. 10, Section
I), and the surficial tills along Southeast Brook, St. Veronica's

valley, St. Alban's valley, and the Conne and Little River valleys.

-

This till was not observed in St. Alban's or the uplands on either side

of town wﬁich were ice free, although the glacier advanced to within 1 km of

v

the present townsite. The height of land northwest of St. Alban's

"remained ice free, projeqting through the glacier as a nunatak. The -

ot . .
glacier, unable to surmount the topographic barrier south of the airport, -

was deflected southwest and norcheast into St. Alban's and St. Veronica's.

-

coalesced in the Bay but did not extend on land much past Dawson Point
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Pigure 3.3:

Maximum extent of.Late Wisconsin glaciation in the northern
Bay d'Espoir area:

Valley glacier. that flowed down Little
7 River valley created large ice dammed lake to the north.

62
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Similariy a tongue of ice flowed down the Conne River

Valiey to the mouth of the Bay leaving ice free areas between Milltown

and Morrisville, and ﬁoﬁthé"gbuth,_thg upland between the mouths of the

Little and Conne Rivers.

were ice free as bell;

The'hill§ south and southeast of Little River

Subsequent to the glacial maxima deglaciation occurred deposzting

glaczofluvial, glaciodeltaic and glaczolacustrine sediments into the

-

glacier responsés-in adjacent valleys of the western North American

~ northern Bay d'Espoir and its valleys.

‘have been in- phase with one another and consequently ice may ‘have

Retreating ice tongues may not
-

lingered in one of the valleys&creatlng a large ice dammed lake. Modern

'Cordzllera have been shown to be out of phase with one another (Hubley,

1956; Meier and Post, 1962; Post and Lachapelle, 1971, Fig, 37)(i.e.,

one valley glacier-may be actively retreating while simultaneously a

nearby one remains statiomary, or‘advances) due to variations in meso-

‘climate, morpho}égical and litholégic conﬁrols, the nature of ic;jiecay‘

and volume of debris (Shaw, 1972).! Air photo'analysis showed a.series

of minor end'moggines (Fig;'Z.l) at| the mouth of Little River and an ice

limit on the valley walls suggestivé;of an ice tongue extending into the

bay across Riches Island,

) !
the ice dam and necessitates a more seaward location.

location for tﬁe,ice dam is at mouth ofithé Little River valley.

The occurfghce of lake -sediments as fax south
.as St. Alban's and Conne Rivers precludes these valleys as the source of

The most likely

-_ ‘\
Bathymetric charts (Canadian Hydrographic Service, 1977) show a ridge

here, which.if,structural in origin may have played a significant

role in causing the ice to linger at this location while other valley '

——
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glaciers receded (morphologic and lithologic contrbls of Shaw, 1972}

. - ‘ As the valley glaciers of St.,AIban's, St. Veronica Sy Southwest

Brook and Conne River receded meltnater and sedimentvgraded tc a higher
base level flowed into the bay. Sections i1 and IVa indicate that much
~of the upper dark olive eill’ in the valleys was eroded- by the meltwater
'and that glacioflugial deposits‘were.depositedsdirectly on top‘of.the
-1ower grey - till. Higher up the ualle& walls (Section III“fié..3.1).

and in St. Veronica's valley (Section Vv, Fig. 3.1) outwash was deposited

],' ' over top: of the dark olive till. As the debris laden melrwater entered

. the lake its veloc1ty was suddenly checked and bedload tranSport of sand

gravel and cobbles ceased creating coarse grained deltaic’ foresets (top .
. e
of Seotion IVc, Sbction VII and possibly IVa) *“Sand and silt were
a
transported a greater discance before settling out, constructing 1ow
[

angle foresets (Sections IVb,TIVc,.V and VI) : Fines were dispersed

. " settling to the . ake floor.~ Continuous progradation of the deltas caused.

BT

- -

_the foreset‘beds to advance over the lake bottom sediments and ultimately?

for the subaerial glaciofluvial gravelsuto be deposited.over the foresets

creating classical deltaic sequences found in Sections IVb IVc, v, VI

/\" o g

‘gi . and VII. The lake surface as indicated by the top of the foresetSOin

.
. e ,_-'.n ."‘r . (1‘_- e 5

Section VI had a maximum depth of at least 22»23 n asl. The composite L?
0

: |“'J
. = ,-.‘ &
'l’
-

L -~ o . ) i s O‘"
v ﬂ’ PR :
-~ sediments. _ T 2 R S
: . s e« @ '-.L‘-U-_‘.' T AR
- NDrainage of the lake would have occurred when the Little Rivei
= - \C.‘ * cg - _

ice dam gave way. Streams ‘were then forced to grade to a new, lower base

‘level (althouéh perhaps not markedly different at the time of drainage’

Ll

section in Figure 3.1 shows the relationships”and relative ages of the-' .

"

-

. . throughou’/f enNlakes as overflow, interflow and underflow currents before ‘.L
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STRATIGRAPHY: SOUTHERN HERMITAGE BAY AREA

PR

4.1 Introduction

. : This.c%apter describes and'inté;prets stratipgraphic sections
discovered in the southern part of tne field area. During the last

glacial event this area was affected by a body of ice. that was

distinccly separate from the one which terminated anound northern

F]

BaykngSPOir.‘ A coastal section at Deadman s Bight, previously-
discussed by Widmer (1950), is described in.gnencer detailland
reinterpreted. iiil found at Pass Island Tickle and near Seal Cove
probably predctes chellasc glscial event.‘ Fossilifenous maccfial in

till at‘Seél Cove is tentatively assigned an age of ~ 70,000. years. i

-
4

4.2  Deadman's Bight~Harbour Breton area

4.2,1 Introduction . | i

Dep051ts exposed ina 3 km coastal section at Deadman's Bight
A (1M/5 620860), southwest of ‘Harbour Breton (Fig. 4 1) can be divided -

into six distinct sedimentologic units as well as two additional

§ related units exposed away Erom the shore in nearby borrow pits.j

Each unit is described'below and its mode ‘of deposition interpreted.:‘

Following this, five morphologic patterns expressed in unconsolidated

' o surficial material are described and related to the sedimentology.‘

BN Combined wz:h paleo sea level indicators a 1ocal detaihyd sequence of

»

' CHAPTER & S .
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-".Deadmati' s Bightlandurecdrdedfstrandline eievationsrexplaining'that the

-

1

glacial - early postglacial events isfpreéenﬁed. ?igures 4.1 and’
4.2 should be referred to for the IOCQEiiﬁiof sediﬁenﬁologic units

and morpholdgic patterns. Widmer (1950) described the morphology of

unconsolidated deposits were a terminal moraine of a valley glacier

- -

which were sub:equently affected by a fluctuatxng sea level. He
de51gnated a glac1ated bedrock bench as Sangamon in age. Grant (1975b)
briefly mentloned the area noting “agcumulation of ice marglnal deposits

coeval with wave modification'.

. . . . ’__
Deadmant's. Bight and Harbour Breton are situated at the south

" end of narrow peninsula prOJectlng 1n ‘Fortunme Bay. The peninsula is

bounded on - the west and northwest by, Gonnaigre Bay and on the east: by
the fiorded Northeast Arm. Deadman's Bight is a shallow offshoré
platform réaching a depth of only 50 m,3 km from the coast. The

| ’ - . ) .
peninsula consists primarily of Late Ordovician volcanics along Western

Head (Figure 2.2) and unconsolidated Quaternary sediments (Widmer, 1950;

Aﬁderson, 1965).

. ' -

4,2.2 Stratigraphy . .

4,2.2.1 Unit 1: Till

Unit 1 is a well indurated, silty sand, brown till locateéd above

the modern beach immediately wedt of and flooring the stream northwest
of Oxford Point (Figs. 4.1 and 4.2). KELP&S a platy structure and
contains angular to subangular clasts. *~ There are occasional 1nterbeds
and dlscontinuoud 1enses of distorted sands and laminated silts.

Granltic-erratics are abundant, probably derived from outcrops located

68



Coastal section revealed in Deadman's Bight,

Figure 4,2; -
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to the northeast in Nbrtheast Arm;- Smoothed'aqd striated bégrock is

exposed beneath the deposit and on the beach immediately in fromt of it.

The till was deposited by a valley glacier that flowed down

o

et

Northeast Arm through Southwest Arm and out onto Deadmau s Blght
(Section 2.2). Source of the ice was the small ice-cap centred aroun&
-the head of Hermitage Bay._ The till is probably an, ablation Clll
‘having been released from the glacier in'a watery, unstable. state;
debris flows, slumping and meltwéﬁg;_washing would account for the
-intérbeddedl;ill and sorted sands (Boulton, 1668).s

4.2.2.2 Unit 2: Bottomsets
Unic 2 butérOps above the modern beach beginning near Oxford
Point and extends intermittently to the southeést limit of thé exposuré
(Fig. 4.2). At one 1ocat10n west of Oxford Point, it partially - ‘
overlies Unic 1. The unit consists of low angle,seaward dipping beds
of alterﬁhﬁing silty fine sand and fine to medium sand:‘ The:coafser
. .sand layers rénge in thickness from 5 to Ap'mm and the interbedded .
siity fine sagﬁ 1ami§ae are less than 10 mm thi;k. Qccasiognal pebbles

are interspersed throughout the laminae. Other than parallel bedding

no other primary sedimentary structures were observed. Secondary

-

-
*

deformation is common.

This dnit, in stratigraphic associ;tion,with ;verlying paits
3 and 4, is interpreﬁfd as the bottomset beds : of a progradi%g delta,’
wkich settled out of suspension onto tﬁe sea floor. The alternating
silty fine sand and sand layers are rhythmically-beddean;uggesting /

periodic episodes of deposition.. Pebbles within the strata may be ice

rafted. The deformation features are the result of loading by the,

10
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.overlying units.’

4.2.2.3 _ﬁnit 3: Gilbert-tyﬁe foreéeté N
| Uhit.3, oveflying ﬁni:s 1 and 2 (Fig._4:2),;onsi§£s 9f7i7 o

. m of steeply.dipging.strata {(dip anglé; -25-to 2705 of silt, sénd,'

. gravel and boulders (fig. 4.3). vIndividﬁal bé&s, up to 1 m thick,
are nprmally graded perﬁendicula: to dip. There“are clast suéporte;
cobbles and boulders as large as 0.5 m acr;ss”at the base grading
\upwards to gravel, sand and lahina;éd silt.éf the‘top. Each bed has

‘Sharp upper-ahd iower contacts. The beds dip socuthwestwards at the

'Qgs: end of the_seciioﬁ ;nd south-eastwards at the east egd. Striations
ha;e beén preserved on individual cobbles and boulders.

The sediments_of Unit 3 are classical Gilbﬁrt-ﬁype delcai;
foresgts; Gilbért-type deltas, especially gravelly ones, are uncommuon,

rarely being preserved in the geologic record (Jones, 1965; Stanley’

and Surdam,n1978).:.Barrel (1912) noted ‘that sediment laden, K

torrential streams entering deep, quiet water 'were conducive to foreset

bed construction. Jones (1965), studying Lake Bonneville‘deitas
observed- that in COars;‘deltai; systems gravels predomiﬁateé oﬁ the
foreset beds whereas fine sands and silgs occurred on the bottomsets.
From this, it is inferred that the Hatbou; Breton foresets were
'deposited_into a relati@elfjlow energy etdvironment, for therql;s ﬁo':
indication of erosioen, rewoéking, or winnowing of the sediments as
would be expécted.on a coastline dominated by wave or tidal processés

(Coleman and Wright,'1975). Furthermore, preservation of the underlyiné

fine grained bottomsets (Unit é)'alsoCEavburs quiet water conditions.

4
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Figure 4.3:° Steeply dipping, normally graded, Gilbert-cype
foresets, Person for scale 1.5 m tall.
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Striations preserved on clasts indicate that the source of debris was

glacial and suggests minimal abrasion and thus a short bedload

transport distance. The normally graded beds with sharp contacts
represent rhythmic episodes of flow beginning with extremely high -

disoharges_capable of transporting boulders up‘to‘0.5 m across as

.bedload, subsequently waning to flows wheré fine sand and silt were

-able to sertle out of suspensioh. There is no good indication as to

whether the period of flow is diurnal, seasonal or annual although
discharges capable of repeatedly transporting 0.5 m boulders may
suggest spring peék meltwater Eloods rather-than diurnal ﬁaxima. The
divergence of foreset dip directions at either end of the exposure

would be the result of shifting or multiple braided outwash channels

on the subaerial portion of the delta. ' - .

4.2.2.4a Unit 4a: Topsets (glaciofluvial)

. Unit 4a consists of ~ 5.5 m of crude horizontally bedded,

" poorly sorted, imbricated pebbles and cobbles wifh occasional lenses

of sand and silt. it is capped by 1 m of peat. This unit. is

‘inrerpreted as braided glaciofluvial outwash of proximal origin

forming the subaerigl, or topset, part of the delta that provided

sediment for and prograded Sber, Unit 3. Sediments with similar

internal structure havé been observed in longitudinal bars on the

' proximal reaches of braided glaciofluvial rivers (Rust, 1972a° S

Boothroyd and Ashley, 1975 Fig. 25). .
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unit is also interpreted as braided glaciofluvial outwash.

" ice blocks to be buried a rapid rate of glaciofluvial deposition is

4.2.2.4b Unit 4br-Pitted (glaciofluvial) outwash -
Unit 4b was not observed in the coastal section illustrated
in Figure 4.2 but is exposed in small borrow pltS borderlng the town

-

of Harbour Breton. It has a slightly higher proportioq_of sand and

- ~

silt, and horizontal bedddng.islbeteer defined than in Unit 4a. Thrs
E\\\The major

feature differentieting'dt from ﬁnit 4a is the occurrence of fault

and slump struetures in the'stratification (Fig. G.4). fhey fesult

from ice blocks which have become buried by outwash and subsequently .

melted out remowing the support for the ovetrlying sediments causing

them.to shift and slump. Eyles_(1977) suggested that in order for the

necessary.

G,.2.2. 5 Unit 5: Beach material - : )

Unit 5 located at the western edge of the exposure has a

‘ ) .
.crude wedge shape and ranges in thickness from 3 to 8.5 m. It consists

of low angle strata dipping obliquely seawards with a true dip direct;on
at the west end of the outcrop of 7° on a 2270 N strike. Occasional.

higher apparent dip angles of up to 13 were also recorded. Individual -

. beds, 6 to 40 cm thick, are laterally continuous (Fig. & 5). " One

bed.could be traced parallel to the cliff face for = 250 m with no
evidence of channelling, slumping or any other disturbanees. . .
Individual beds vary iﬁﬁiomposition from layers of well sorted sands‘

to matrix free, clast supported cobbles to matrix supported sands and -

gravels. The majority of the,clasts are rounded to subrounded wfth a

. - . . LI

' ﬁaximum obferved cobble size of ~ 20 cm. The upper surface of the unit -

-~

.
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itted glaciofluvial outwash,
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Faulted, slumped,
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ow angle, seaward dipping, laterally continuous beds
of raised beach. Person 1.5 m tall. )

1
.
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is horizontal and capped by 1 m of peat.
This unit is interpreted as beach sediments deposited in the

foreshore, or swash, zone (swash zone describes wave action and "currents

in the near-shore region whereas'foreshore.describes part of the beach
profile defined by wave swash). Gent1§ seaward aipping,-parallel N |
laminations are eharaoteristie of.rhe foreshore zone of a beach |
(Thompson, 1937; Clifton et et al, 1971). Whiteman (1975) recorded a
dip angle of 5 to 14° on the foreshore beds of a ralsed Pleistocene
‘beach in Nova Scotia. On rhe day of observation waves breakﬁng on the

B

'modern beach at Deadman's Bight wére parallel to the -dip dlrectlon

- .

of the raised beds (i.e., the beds of Unit 5 dip towards 227 H while
;be waves were approaching the modern beach at a 50° -230 N heading).
i Variations of grain size and structure’are the result of fluctuating
" Wwave conditions. Beds having high’concentratiqns of pebbles and
cobbles were oeposited under hiéh wave energy cond%tionsA(storms); the
'concentrat;on being due co eithgi fines,being winnowed, out or the

. ' . .
coarser meterial moving landward (Bluck, 1967; hhiteman, 1975). The

higher concentrations of sand making up more massive beds were

'deposited by quieter water. ‘ a

4.2.2.6 Unit 6: Beach }eg deposit

Unit 6 is en e}ongate Iens of struotureless sediment dippiné -
southwest, overlying Unit 1 ané underlying Unit 6 (Fig.ld.ﬁ); Clasts,
primarily boulders (some more than 1m across) and cobbles, are

subangular to rounded * There is a noticeably higher proportion of

larger and more angular material than occurs in Unit 5, above. The



.13;.
2
v

——————— = .

- .t -
i s -
: R ' - -
. ’
. . A . ‘ ’ -
3 .
’. .
-~
. /]
) '
« : i
.. I. - )
f \ . i .

.

‘Figurg 4.6: Till overlain by lag deposit overlain by'be'a_éh material.
o . Locaci’oq of photo shown in Figure 4.2,
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unit is at least 1 m-thick but’ may be thicker as it is talus covered at

+-

its western‘end.' It has a dip direction roughly paralleling the beds\\ )

C of Unit 5. . B 5 o N : , _: .
Unit 6 is\atlag dep051t of . cobbles and. boulders which exceeded
e e £-

the competency of the processes reSpon51ble for the overlying beach
sediments. Consequently, this*material accumulated as a crude.boulder.

pavement while smaller sediment. ‘was winnowed and transported away. -The

LENEEN

source of the cobbles and boulders may have been frmn the underlying

tilll (Unit 1) or possibly part of Unit 7, discussed below. 3

.
I . .

-

S 4.2.207 .Unit 7: Alluvial fan

. '
L

Unit 7 is not exposed along the coastal section but can be-

4
<

‘observed in a small borrow pit along the road 1. 5 km to the north.

“_It COnsists of crudely.stratified, poorly_sqrted sands and gravels

with angular to subengular clasts.‘"Chandblling or lensing ¥ evident

- . - ¢ o ‘ . '
and: there i3 a very'high concentration of local stones. This unit is

higher in elevation than Unit 5 and is in close prox1mity to a small .
stream flow1ng out. of the hills to the north. -

. _These'sediments are.quite'similar to glaciofluvial sediments
described‘in Section’4.1.2.aa. However since the morphology oﬁ’thed
.deposit'has a crude fan shapé‘and‘is.near to a break in slope of

stream flowing out of nearby higher gradient hills it is interpreted )
_as an. alluvial Ean. Alluvial fan deposxts are typically "poorly sorted
immature, coarse grained sediments. Usually gravel, cobblestones and -

‘boulders predominate s alluvial fan sedimenr essentially represents

) ° .-' t

. o, LT
.. a conglomerate of _local provenance" (Reineck and Singh 1973) Vel
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. of ice which probably floated down the meltwater streams, become

Q.é.B ,Hotﬁhoiogic Expression ' - ; S )
.. surficial exnression‘of_dnconsolidated material in thé Hérﬁoptf.'

Bteton area‘permits the recognition and demarcatlod of fiva distince

terrain patdf;%s on 1:50,000 scale air photos (National Air Photo ’ -

-

Library, 1966 Lockwood Series, flight 1ine A19832 photos 27, 28, 29),

1

. These patterns, outlined in Figure 4.1, can be~related to the varioue .

units‘euCCtopping in the section described above.

Pattern 1 is a narrow strip of northeast dipping land'
..immediatelf west, oE_SouthGest Arm and the.Barasway. It is till,
' believed to be the equxvalent of Unit 1 in the coastal section. Pattern
2 has an irregular, hxghly kettled morphology. It is picced outwash.
‘(Units 4a end Qb)_formed qhepe blocks of’ gtacier ice'were buried by

glaciofluvinl sedimentsiand.subsequently meited out. The faulting and

r

Aflumping observed in Unit 4b (?13. 4, 4) is the result of ‘smaller blocks
&

grounded and covered with outwash. The -large depressions, now kettle -
lakes vigible on air photos.are due to larger ice blocks, detached and

isolated in situ from-the glacier tongue as it retreated, being buried

' and subsequently melting out.

Abutting and seaward of Pattern 2 is an area of flat unkettled

sediment. -This is Pattern 3 which corresponds with the deltaic

N

‘foresets (Unit 3) ovetlain by glaciofluvial outwash (Unit 4). The

Pattern 2- Pattern 3 contact is incerpreted as the proximal limit of

" the deltazc foresets, It may also represent the fznit of the higher’

-

relative.sea level and marine,incursion into which the foresets were
. ] P
deposited.

e ¢ 1 s e R
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, Pattern 4, a flat lying ‘surface :opographically lower than

the glacial outwash and de}raic¢ foreséts forms a large indentation
‘inland frém the sea. i related to Unit 5, ;he'beahh material, and

-

ts the Fésult of a marine inéuréion’subsequent.to and at a lower level
than the one responsible fég,she foresets. 'Pagteqn 5, alluvial fan

deposits, is-found in three locations (Fig. 4.1). 1In each it has
prograded out‘over Pattern 4 and is, or_was,'in close proximity to &

stream. . . ' _ \ : .

*

5.2.& Indiecators of Past Se; Levels
Tha‘déltaic Eoreéet-c;psec:(ﬁhits‘Q - 4a) concaccsrepresgnts
the.highes; r;isgd sea level measurement recordeé in the Harﬁodr Bfeton
.area; ,Gilbert;;yph foresets aré conkc&ucted.only iﬁtb 5ubaqueou§
e;éiponmegés'anq thuﬂ.sea lefel‘ac ;he ;iﬁe of tbei# depo;ition must
‘.‘havé Feen-;t least tolthe tdg of -the foresets at 22 m asl (i.g., this
value plu;.unknowﬁ depch of stream). _Alscrénaline slightly hiéherl
C, 7 . . ‘L
than che ;op'qf'tﬁe foresets can be traced paralleling but above the
nor;hern and wéste;n @argins of Pattérn 4 (Fig. é.l).b The é2 m agl
elevation is indicative of the marine limit in th%s area‘a;d is in
close aécg?ﬂ with thellbpation of the 20 m isopiéth.of postglacial_‘
emerggéce illusc;atedfby_Whiteman and gboké (1978, Fig. i). In decail

‘though, their line.should be shifted a short distance scuthwards.

As sea level fell from its late glacial makimum of ~'22 m asl

terrace 1evels.wéfe cut . into ché_uﬂconsolidated material. The upper
surface of the beach[sédimeqts (Unit 5, Patterm &) fhpresencs a sea

level stillseand at 11.5 m asl where a marine incursion occurred,eroding

81




and. cutting back déltaiéﬁaud outwash sediments. . Other less prominent
terrace levels occur at 19.5,717, 10, and 5.5 m dsl. The glaciaily-
grooved, striated bedrock surface at Oxford Point is a marine bench

levelled ac 9.5 ﬁ asl, ‘ . -

4.2.5 Discussion - _ !‘ . '
| A sequence of.évents for the Harbour Breton.area is prgposed:
below based upon the'sﬁratigraphic.relationships*;f the various units,

" surfical morpgology'aqﬁ mar?pgistrandlines. No dateable organic m;te??al
was fopnd in the area and consequently_the abso}ute chronology remains .
specﬁlatLve. The oldest recognized glaciél feature is the raised

bedroc& bencﬁ at Oxford Point. It has been molded and striared by
glacier action subsequent to its formation and :hereéore predates at
least the last glacial event. Widmer (1950) ;nd Grant (1975b) assigned
a Sangamon age to its planation although an interstadial origin cannot

be conclusively ruled out. Ro deposits predating-the last glacial event
were récognized; As demonstrated in Chapter 2 the Late Wisconsin
glaciation in tﬁis areﬁ.das of iimited extent. A valley glacier fed
down Northeast Arm from a small ice cap centred north and east of the
head of Hermitage Bay. This ice flowed through the Barasway and
Southwest Arm of Harhour Breton onto beaaman's Bight at least as far

as Connaigre Head Peninsula where there is a large kettle lake. The

t111 of Unit 1 and Pattern 1 was déposited at this time. Subsequent

to reaching its maximal position the iZe receded to an ice limit
defined. by the till.outwash contact (Patfern 1 -~ Pattern 2 contact, Fig.

H

/
4.1). Substantial amcunts of glaciofluvial sediment (Pattern 2) were

e
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transported\and depoaited, buriipg large and small blocks of ice which
. N o - . . -

_hag become detached from the main body. The ice blocks later melted
out. forming the faulted and pictted outwash (Unic ab and Pac:ern 2).

Due co worlduide oeglaciation a: this.time eusta:ic sea level

was rising at a greacer rate than local isostatic rebound and relative
--sea levels were higher-chan present. Harine limit for this area was
at least 22 m asl and it is to this level chat the glaciofluvial
outwash gas'graded, and into which the deltaic Earésats and bottomsets
- were deposited., The unaisturbed nature of the Gilgerc-typa foreseas
a;d laminated bottomseca suggests deposition into quiet water.: In

_ order to acc;unt for quiet water conditions it {is necessary that'a
protective structure of some sort have formed acrass Daadman's Bighe,
abting as a breakwater. Even had the offshore lake proposed by . | \\
Widmer (1950) existed it would have had a large fetch and a protective barrier

would still have been required,

As relative sea level dropped, the unconaaiidated mate;ial
und%rwent terracing and the breakwater structure responsible for quier
water was destroyed. A significant stillstand (where isostatic uplift
equalled eustatic sea level rise for a period of time) occurred ;hen
sea level was at =~ 11,5 m asl and was responsible for a major marine
incur;ion which erosited the beach sediments (Unit 5, Pattern 4),
Adjacent previously deposited deltaic material and till would hava
provided an ideal source of supply for beach construction. Bedraak

outcrops along the modern beach and at Oxford Point were protective

i)
[

and prevented all the deltaic sediment and till from being reworked

and eroded. The beach environment was a high energy one similar to the

)
3
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modern beach éaphble of-:fanépbfting‘aﬁ&:réwbrkins large cBbbles.

Cobbles and bouldetrs exceeding the campeténcy of the _beach’ processes
accumulated as. a lag under the beach sedimenc (Unic. 6 Fig. 4/3).
Source of :he boulders Eor the lag was the deltaic sedimén:s, the

¥

underlying :111, aqd/or alluvial fan material (Unit 7) The alluyiali
fan sqdiments were tranSportgd'seayard du;;ngfthe incursioﬁ and also
.;uBseqﬁenc to it; as:rélative sea.leﬁei féli'“depﬁsftiﬁg tﬁe s#nd gﬁd
gravei (Unit 7, Pattern 5) out‘over top of the beach material.

* Thae lack of dissection of the unconsulidated material in this
‘area suggests that only a felacively short period of time has elapsed
since its deposttion; ‘This is an admitteﬁly'weak.éricerion but it

reinforces previously made conclusions that the deposits are.late-

Wisconsin in age (section 2.8).

4,3 Mose Ambrose .

‘ 4.3.1 Description _..

A small borrow pit at Mose Ambrose (inset, Fig. &4.7A) exhibits
an unusual set of deposits. It Is located on the south side of the
road (1M/5:124577) as Ehe toyn-is entered from the west at an elevation
of less than 18 m asl. The shape of the pit was a half oval.(Fig.
4.7B) with good exposures all round. It is floored by till which is
also the lowermost unit.of the section (Fig. 4.7C). The brownish-
grey till (Munsell color 7.5 YR 5/1) has a silty, fine sand texture
and a fissile structure, Clasts are striated, subrounded to |
angular, and are up to boulder size. The unit is thickest at the south-

east side of the pit (Location III on Figs. 4.7B and C} and Ehinnest

ol
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ar, iés northwescern edges (Locations I arid IV on Figs. 4.7B and C),
there being 2.2 vertical meters difference over a 26 m horizoﬁtal
distancé on a 120°-300° scrike (transect Bsﬂ in Figs. 4,7B and D).

Near loéacgpn 111 in Figure -,7C there is a 8 m 16ng, 20 cm chick

lens of well sorted-laminated sands, silts and claﬁs within cthe cill.
The lens 1is well pfeéeruéd in splce of a posc-depgsictnnal deformation,
Individual laminae can be traced the length of the deposit. It is
interpfeced as supraglacial in origin perhaps having settled out of
suspension into a pond at the surface of the ice, Defarmation occurred
when the underlyving ice melted out. The Fissile nature of the
surrounding till does not negate supraglacial origin,as Dreimanis

(1976) noted that fissility occasionally occurs in supraglacial
material as well as lodgement tills,

Sitting eros}vely on the till is a unit of crudely stratified,
in places almost structureless, reddish coloured sands and gravels,
Indivicual clasts are subangular to angular with angular predominacing.
This unit is thickesc;and che underlying cill surface lowest in
etevatdon,at locations I and IV, Figures 4.78 ané C. Here the
sedimencs are bectter sorted, smaller (sands to cobbles) and have
gently dipping beds (a dip direction of 7° on a 320° strike at Location
1V) and occasional pinch outs. The unit thins and increases in
elevation towards the southeast wall of the pit where atllocacion I1I,
it 1s 0.7 m thick. There is also a notable change in its structure
at Location III where structureless clast shpported gravels, cobbles

and boulders (some greater than 0.5 m across) predominate. In effect,

where the unit is at {ts highest elevation it is alse thinnesc, has the

)
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highest proportion of_' coarse material and is most highly dts'ofganized.

Its uﬁper surface at Loqacion IIT is 15.2 m.asl which is the same as )
nearby ;erfaces of wave ;eworked till at Mose Ambrose (lHISr:;25735.
The internal structure, low dip angle of the beds and elevation
coincident with a near;y terrace suggest this unit is wave reworked
til]l (beach sediments). The i;ruccureless largé boulders may be
washed till where the fines have been removed at the upper limit of

uaJ; action,

Overlying the sands and gravels Are up rto 2.2 m of unsorred,
subtly‘scratifted tillalike material. Stracification is defined Sy
bands =~ 10 to 315 cm thick having slighe variations in colour, or by
crude subhortizontal rows of pebbles and cobbleQ within and at the
base of Individual bands. The material is somewhat coarser gravel
than the lower till and cthere are boulders up to 0.3 m across. It
15 interpreted as flow till deposited at or near the snout of the
glacier. Boulton (1971) described how stones and boulders will
settle to the bottom of a "mobile, liquid flow"™ of till at the surface
of a glacier, This would account for the Yineations of clasts.
Boulton‘also noted that liquid flow till 1s often washed of its fines
which would account for the slightly coarser nature of the till, The
multiple banding may be the result of repeated flows as the till, in
a seml-viscous state moved downsleope (Boulten, 1971). The slight

.

variations in colour cannot be satisfactorily explained.

4.3.2 Discussion
&

The sediments exposed in this borrow pit were deposited from a

valley glacier which flowed south from an area of large coalescent
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inland cirques (Section 2,2). By the time the ice reached the Mose
Ambrose area it was relatively thin and of limited extent as sﬁowﬁ b§¥
a faint trim lineor ice 1ihit_at 60.to 76 m a3 immediatély north aﬁ;f
west of the townsite. 1Ice was prevented from entering English Harsou;w‘
West by a -~ 41-61 m bedrock barrier. When deglaciation occurred and
higher relative sea levels prevailed,prediousfy unconsolidated material
underwent terracing at the 15 m asl mark., ’Figure 4.7D is a
reconstruction of ﬁhe stratigraphy thac wéuld have been present along
tr;hsect BB' of Figure 4,78 prior to the anthropogenic removal of
sediment in the pit.‘ The level of the upper cobbles and boulders at
B' is coincident with the terrace levels on either side of Mose Ambrose-
and the internal structure, profile, and thicknesses of wave reworked
till are very similar. The concentration of boulders at B' is a
washing limit or lag (Synge, 1977) signifying that coastal processes
were sufficient to remove fines but not the larger gravels, cobbles and
boulders. Had the sands and gravels not been overlain by the flow
till, this pit would have been a continuous part of che terrace
extending from the harbour.

- - The banded flow till may have formed initially as melt~out
till in the terminal zone of the glacier and subsequently moved
downslope covering the underlying beach deposits. 1In order that the
flow deposits have covergd the wave reworked sands and gravels it 1is
implicit that the‘glacier snout have been in the immediate vicinicy

of the borrow pit at the time of deposition, possibly having undergone
a8 minor readvance from a more recessional position. The readvance

-

would not have reached Mose Ambrose as the terrace in the Harbour is
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well preserved and qo:_overlaiﬁ'by s@bsequen:,f}ow till deposits.,

4.4 Paas Island Tickle

4.4.1 Description
- fhe Pass Islang Tiék[e'coasthl section (11P/8:627604), ac

the southwest tip oé the H;rmitage'Peninsula directly east of Pas;
Island (Fig. 4.8), consists of about a kilometer of well exposed sea
cliffs. Most of the local pedrock although weathered and generally
devoid of till does have a distinct ice molded appearance. There 1s

a small southwest oriencad cirque and col located ~ (.5 km.north of

the outcrop (Fig. 2.1). Hermigage Bay, to the north, separates the
peninsula from the island by a greater than Jbb_m deep channel. Fortune
Bay, to the south, 15 relétively shallow only reaching 100 m deep,

6 km oﬁt to sea. Widmer t1950) acknowledged the existence of Quaternary

sediments off Pass Island and Granc (1975b, Fig. 1) speculated on an

interglacial (7) marine bench under till.

4.4.1.1 Unit 1: Periglacial rubble

The bedrock at the base of this section has been included and
described as a Quaternary deposit because of some of irs unusual features,
IThere is no indication of a till covered marine bench as suggested by
Grant (1975b)(Section 2.6) but, rather, it merely has t;e appearance of
being till covered bedrock. The beérock surface 1s not smoothed and
striated as would be expected underneath a till cover. Instead,
there is a rubbly broken surface of fractured bedrock which grades
upwards into till accompanied by an increase of the matrix content. It

is similar to "head" described by Eyles and Slatt (1977) on the Avalon
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Peninsula and recorded at many locations Lp Britginf(e.g., Bowen,
1973). Eylés and Slatt (1977) defined head as a periglacial rubble
resulting from the breakup of bedrock during a period of climatic
deteriofat;on preceding-gléciaiion. As such it would signify a period
of periglacial weathering previous to the deposition of the oveflyiné
till. : - ‘ . - 7

v s

4.4.1.2 Unit 2: Till ' 4

The overlying:tily (Fig. 4.85 is stoney with a platy structure
and sand matrix (78% sa, 22% si). Clasts rangé from subrounded to very, '
angular and are as large ;; 3 m across. The coléur is greyish brown
(Muqsell color: 5 YR 5/2) although it appears to have a faint pinkish
tinge due to the high concentration of coarse local granite. There

are erratics of green yolc;;ic rock which outcrop immediately to the
north anq northeast (Williams, 1967). Two slate erratics were found
which broke apart into fhin‘plates upon handling. Similar slate
bedrock was observed in outcrop (Bay H'Espoir Series Slaté,_&nderson,
1965) in the northern Bay d'Espoir area, although closer outcrops

occur 20 km\?orth in northern Long Island. Till fabric analysis

showed a vector mean having a strong 46-226° orientation with a minor

110°-290° transverse mode.

G.6.1,2 Unit 3: Marine sands

Unit 3 (Fig. 4.9) is at the same stratigraéhic level as, but
nofth of, Units 1 and 2 (Fig. 4.8). The lower third of the unit consists
of massive, somewhat consolidéted, very dark grey to black sands’ (78%

sa, 22% si). There are no large clasts and few small ones. Whatever
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stones are present are angular to subangular. Pebble fabric analysis

Kl

showed a strong vector mean orlentation of 121-131 (dipping" towards
’ 121 J(Fig. 2.9). Above the dark grey/black sands there is ~ 5Om

of yellow brown, oxidlzed, lnterbedded, thin sandy silt (39% sa, 561-
si, 5% ¢cl) and thicker coarser sands (1001,53) Internal bedding

has been highly distorted and the origipal structure is dlfficult

to.discern.i Angular pebbles and cobbles, althbugh not abundant, are

found throughout the sandﬁ.'.The contact between the two coloufred
sands was obscured by a slump and guily.

The origin of Unit 3 is problématic. Althoug ere is a
. slight possibility chat it is a sandy marine till, a more likely

interpretation is that—it is a2 marine sand deposited in the nearshore

during a period of higher sea level. ; - -

- )

4.4.1.3 Unit 4: Gilbert-type foresets
Partially overlying and north of Unit 3 (Fig.-4.8) are a seried
of Gilbert-cype foresets (Fig. 4.9) having dip angles up to 24 to 26°

towards a general 340° to 20° N direction. Individual sets are 0.7 to

1.0 m thick, clast supported at the base, and normally graded -
) )
(perpendicular to foreset dip) with clast size ranging from 0.5 m //f
. <
boulders to coarse sands and gravels. Upper and lower contacts of -
g

individual sets are sharp. Top of the fpresets occurs at - 9 m asl,
but this value is of little use as an indication of past sea level as
the upper part of the unit has been eroded and there is no indication

of the original height. The base of the foresets extends to below the

modern beach;



Figure 4,9,
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Black marine sands overiain b+ Giltert-tvpe ‘cresets

which in turn are overlain by wave reworked (teach)

material, Cliff

face iy

Y m high.
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"The exact origin of this deposit is not known although it can
be ass&ée& that it was related to a higher sea level where high energy,
north flowing, sedimernt laden currents encountered deeper water, lost

" their competence and déposited their load as Gilbert-type foresets. 3 _. . j

Deposition was episodic, beginning with flow capable of transporting .the-

lérge boulders and then waning to a point 'where only sand could be -

moved. Fluvioglacial érigin should be ruled out as there is no evidence

of an ice mass situated off the south shore.

4;&.1.4 Unit 5: Wave reworked (beach) material

The uppermost unit, ~ 2m thick,.extends the length of the
section (Fig. 4.8) overl;{ng Units 2, 3 and 4. It consists of gently
dipping beds (4 to 6° lﬁ‘a_seawards direction) of s;pd, gravels,
cobbles and boulders. Cobbles and gravels are usually clast supported
with occasional isolated pocgets of sana. The base of the unit is
eros{ve and defined by a continuous layer,at 6-7 m asl,of boulders
0.8-1.0 m across (Fig. 4.10). The bo&lders appear to be slightly
smaller over the foresets (Unit 4.)

The gently dippiﬁg,internal structure of the seaward dipping
beds is characteristic of beach sedimen;s (Thompson, 1937; Clifton et
3l,.1971) and are similar to deposits at Deadman's Bight (Section 4.1).
The underlying till and foresets would have provided an ideél sediment
source.for the begch. Any material exceding the competency of the
;ave processes remained in place as finer sands and gravels were
winﬁowed out legving a conceétration of large boulders as a pavemént

that would eventually provide a protective mechanism for the underlying

till. Similar raised boulder pavements have been recorded and described

+
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in Wales by John kl??l, from ﬁowen, 1973). A éood modern analogue for
. this deposit can be-found.in.the beaﬁh immedia:ely in Eronp_of the
outcrop (Fig. &4,11). The surfgce‘has a low seaward angle of dip. There
is a base oE-large boulders which remaiﬁsqgéati?pafy in spiée‘gf high
energy wave conditions (observed'on the daf.of ;bservation) while sands,

.gravels and cobbles are continuously moved about with each incoming

wave swash. Clast supported gravels and isolated patchs of sorted

A

sands are present, which when buried would resemble the gently dipping

beds of the réised beach sediments.

4.4.2 Discussion
Pass Iﬁland Tickle was situated beyond the proposed limit
of the Late Wisconsin_giaciation in the Hermitage Bay area (Section
1.8, Figure 2.1). A ;mall cirque north of the outcrop'(Fig. 2.1)
could not have generated sufficient ice to account for all the till
in a valley of this size. Bay d'Espoir Series slate erraticslin the
till indicate regional ice flow from the north, across Hermitage Bay
to the Pass Island area. Local bedrock above the depqsits has
undergone a considerable amount of weathering and the cccurrence of
- tafoni above nearby Seal Cove may indicate a greater period of
subaerial exposure than has cccurred since the Late Wisconsin. On
chése grounds the till-is assigned a pre-Late Wisconsin age.
Depositio; of the sanas {Unit 3) and Gilbert-type foresets
(Unit 4)'occurred into a-higher'relative sea level than the present
‘but it is not known when, other than after emplacement of the till.

The final event recorded in the section is that of a higher relative



Figure 4.11:

Modern veach immediately 1n :ront o “uterop.  TL
proviue- a modern analogue tor thé sepositional
envirenment of beach material and lag 1n Figure -.10.
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sea level which reworked and planed off all previocusly deposited

‘consolidated sediments depositing the beach deposits, and creating a

19.5 m asl terrace around Beak Bay. The terrace ig continuous inland

[}

along the road to Seal Cove (Fig. 2.1). "It represents the marine limic

of Late Wisconsin postglacial sea level rise, when the southern tip of

the peninsula may have been an isolated island,vbefhaps connected by a

narrow isthmus near Seal Cove. There is also a 22;5 to 23.5 m asl

bedrock bench but it may‘be of any age.

4.5 Little Barasway, Seal Cove

4.5.% Description

‘

One of the most important coastal sections in cthe study area
occurs at Little Barasway (11P/8: 744609), east of Seal Cove on
Connaigre Bay, where a silty till, underlying wave reworked sediments,

was found to contain foraminifera. The till, forming the lower 3 to 4 m
n .

of the section, has a silty matrix wich a blocky structure and contains
& .

angular to subangular pebbles. It is olive‘grey‘in colour, although

in its lower portions there is a faint pinkish tinge reflecting

underlying granite content. Overlying the till is less than | m of
structureless, sandy (no clay or silt), very stoney material thought
to be an ablation or wave reworked facies. The top 2.8 m of ;he
section consists of stratified, seaward dipping, low angle (~8°) beds
of coarse sand and sandy gravel with occasional boulders up to 0.5 m
across. This unit is situated below the Late Wisconsin marine limiet

(Section 7.3) and is a wave reworked (beach) modification of_the

underlying cill.



A sample of the silty till returned to the—laboratory for

grain size analxsis was found to contain foraminiéefa; The sample was
{ washed -through a 200 mesh wire s¢reen and then dried. Fofaminifer;'
were separated from material rerained on the sieve by floatation in
c$rbon tetrachloride. Idehtificationqu'thg sbecimens was carried out
by ﬁr;‘G. vilks, Atlantic Geoscience Centre;-nar:mouth, Noga Scotia,

The foraminiferal species and their numbers in the sample are presented

in Table 4.1.

Table 4.1 -

l Elphidium excavatum {clavactum) 2,156
! Protelphidium orbiculare 65
F Elphidium subarcticum 5
' Islandiella islandiea . 15

Bucella frigida
Astrononion gallowayl
Nonionella auriculata
Pseudoplymorphina novangliae
Virgulina schreibersiana

. Globigerina bulloides

.
el i, “ull S SN ]

4.5,2 Discussion
This section is especially significant as it provides the
only source of fossiliferous material found in the whole of the study

area. The foraminifera and shell were incorporated in what is clearly

a till, and indicate therefore, a marine source before being redeposited
Y

onto the present shoreline in the Seal Cove area. G. Vilks (pers. comm)

provided the following palecenvironmental interpretation for the

foraminiferal assemblage.
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"E. excavatum is the same specles that I havé been referring to as
E. clavatum in my core samples from Beaufort Sea, lLabradoer and,

- Scotian shelves. I interpret its presence as ingicating marginal
miarine environment with lower salinicies (25-30 ~/ ). 1Its
dominance in your sample would ‘suggest a nearshore-estuarine
environment ‘and possibly seasonal sea ice. The one well-preserved
specimen of G. bulloides seems to be out of place, because the
present dav coastal waters off Newfoundland contain
Neogloboquadrina pachyderms and Globigerinita uvula rather than
this otfshore North Atlantic planktonic species. The presence of
G. tulloides could indicate a situation where warmer offshore
Waters are not too distant; a model recently proposed by Ruddiman
and McIntyre, Science, Vol. 204, p. 173 where during the period
of glacial growth warm waters came close .to Newfoundland. 1If this

1s so, the age of the sedimencs could be, approximately 70,000
years.'

Vilks also adds the provise that " .... the paleo-environmeﬁtal synthesis

1s reasonably reliable, the suggested age of the sediments is pure

_ speculation.”

The most logical source for-these foraminifera and therefore
the till is from inner Connaigre Bay, having been incorporated into
glacial ice flowing from the north and northeast down into the Say.
According to the model of Ruddiman and McIntyre (1979), during periods
of rapid glacial groﬁth warm marine waéers would have flowed directly
adjacent to the ice covered coast of Newfoundland. As G. bulloides may
have been {ntroduced into the area by warm North Atlantic currents
abutting an advancipg Newfoundland based ice cap at this time it is
quite probable that the foraminifera were almoat immediately eroded
and then later rédeposited b& the growing ice cap. The age assignment
of 70,000 years by Ruddiman and McIntyre (1979) for the rapid onset
of a major glacial event is pertinent to a glacialochronology of
southern Newfoundland as it is similar to age proposed independently
by Tucker (1979)(Fig. 1.3) for the Fortune Bay event on the Burin

Peninsula. The next most likely alternative for glacial erosion of

bl

o gt
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the mnrine-sedimcnt is 30 to 40,000 years later by a mﬁjor late, nid-
wiscon;in advance recqgnized by T;dker (1979). It could be arguéd
that che.glnﬁiation responsiﬁle for eroding the marine sediments may
have been Late Wisconsin. However, as the outcrop is locateh,beydnd'ﬁ
the proposed lim?té of the Late Wisconsin glaciation and'there is only

one till in che outcrop the age-assignﬁent_of pre-Late Wisconsin for

the deposition of this till is quite tangible.
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'CHAPTER S

GLACIOLACUSTRINE/DELTAIC SEDIMENTATION AT COMNE RIVER

;.

5.1 1Introduction

At the mouth of the Conne River there is a well éxposed bank of
rhytbmically-bedded fine sands, silts and clays overlain by coarse
sand; interbedded with clayey silt and capped by poorly sorted gravels,
The outcrop 15 ~ 0.6 km in length and 15.4 m high. It lies between the
Conne River ;nd a smaller stream to the south (Fig. 5.1) approximately
J.5 km northeast of the settlement of Conné River. Watef laps directly
at the foot of the cliff at high tide and this, when combined with storm
activity, causes periodic undercutting and slumping providing new, well
exposed faces. The Conne River sediments were first described by Jewell
(1939) who noted "faintly varved" finely laminared grey clays overlain
by "fluvial gravels". The clays were proposed to have been deposited
into a lake formed behind the apex of glaciers flowing down the Comnne -3y

River and Southeast Brook valleys. Widmer (1950) counted more than 1600

*varves" in the clays, suggesting they had been deposited into a freshwater

proglacial lake which stood at 19.8 m asl,

Initial inspection of the sediments for this study revealed that
the outcrop was more complex than earlier descriptions had indicated and
that a detailed investigation would provide a good palecenvironmental’

interpretation. In the discussion that follows, the sediments and
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Figure 5.1: Conne River bank. Paleocurrent (arrows) imdicate west

to southwestwards flow.
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sedimentary structuresof rhe Conne Riggr deposits are sys:eﬁacically
described, mechanisms responsible for their deposition are proposed and

finally, a model taking into account the inferred processes will be e

developed. . - o o~

5.2 The Sediments

Sediment§ in the Conne River baﬁk can be separated into three
distinct lithologic units (Fig. 5.2, ;nd 5.3), each characterized by
variations in cexture and sedimentary structure: a lower unit of thin,
parallel bedaed. very fine sands, silts.and clays, an intermediate unit -
of ripple cross-laminated and massive sands interbedded with clayey:silts,

and an upper unit of poorly-sorted, structureless and crude horizontaily

stractified gravels.

5.2.1 Unit 1: Thinly bedded and laminated fine sands, silts and clays.
Description
The lowermost and thickest unit consists of thin, gently dipping

and sub-horizontally stratified very fine sands, silts and ciays. Average

‘mean grain size of several random samples is 6.8 @. The base of the

~

unit rests on bedrock at one ;ocation but otherwise is not visible as it
is continuous to below sea level. The upper contact is gradational over
a very short vertical distance into the overlying unit and varies iﬁ-
eievation from 3.9 te 11 m asl (Fig. 5.2). An unusual and deceptive
feature of the unit is the marked color difference between the lower
(dark bluish grey, Munsell color 10BG 3/1) and upper (greyish olive,

Munsell color 5Y 5/3) portion. 1In places the greyish olive sediments

extend downwards into the bluish grey. sediments as what appear to be
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Figure 5.3:

Sediments in the Conne River bank. Lower rwo thirds
of section are glaciolacuscrine bottom sediments which
are overlain by "varved", rippled sediments of the low
slope prograding delta. Arcuate shape at contact of
the two units is not & channel. Claciofluvial sands
anc gravels cap the section. The uncontormity to the
leZt ol the tree is a iake borttom slump scar.
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channels entrenched into the lower material. Close examination, however,

»

_shows that individual continuous laminae can be seen in every instance

crossing the aﬁparengly erosive contact between the two different colqréd
materials. Textural analyvses of five samples from each color zone reveal
no significant difference (Fig. 5.4) im grain size. Average~ﬁean phi

size for the dark grey séaiment;‘is 6.9 é and that of the dark olive ;2
6.6 @. The_color change is probably due to oxidation of the upper
sediments or alternativelv, is diagenetic in origin, or related to ground-
water seepage from the overlying coarser sandy unit.

Within the unit as a whole (both colors) there are twoe primary

bedding types; finely laminated and graded bedding. The former is more

commen but both occur arbitrarily throughout the unit. The finely bedded

material consists of da;k clayey silt strata separated by thin (0.5 to 2

mm) partings of sjlightly coarser silts and very fine sands. Thg Eiéyey

silt beds vary fn thicknesses from a fraction of a millimeter to more

than 12 em. Individual beds, defined by the coarser parting;, may contain. .
several micro-laminae. 'One 12.3 cm thick bed was comprised of more than

70 microlaminae, each showing slight variations in tone and/or text;re
(unmeasured). Alternatively, there are also relatively thick (e.g. 2 cm)
beds having a massive structure in which no microlaminae can be distinguished.
Textural analysis of a single laminated couplet (Fig. 5.5) gave a mean

grain size of 7.5 ¢ for the clayey-silt layer and 5.1 and 6.4 ¢§ for the

two bounding éilt partings. Microéﬁopically, some of the thicker sand-
;glt.p§rtings.c§h be seen to have a sharp contact. The upper contact

gra&es over a relatively short vertical distance into the finer overlying

clayey silts. )
N

.
e e e




Figure 5.4:
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Textural analysis of glaciolacustrine bottom sediments.
Average mean phi size for the dark olive sediments (A
to E, .solid line)} is very similar to that for the dark
grey sediments (F to J, dashed lines).

Folk (1974) statistical parameters are shown in box:
median in @ units (MD), mean in @ units'(Mz), sorting

in'® units (o—I), skewness (SKI) and kurtosis (KG).
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Figure 5.5: Textural analysis of a single laminated couplet: the
thicker silt layer (C) and two bounding silt partings

(A and B). Folk (1974) statistical parameters are
shown in box.
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Micro-faulting (Fig. 5.6) is.ccmmon in the laminated sediment,
usually as n;rmal faults aq& fault steppiég with occasionai micro-graben.
Some of the laminae terminate abruptly as if broken or pulled apart
(Fig. 5.7) and are replaced by thoroughly ﬁixe? and disturbed sediment.
Minute fragments of the original laminae can be distinguished in the
otherwise now homogeneous mixture.

The second major type of ériﬁary structure conéist; of a series
of well graded, ;harp based beds varying in thickness from 0.5 to 2.0 em
(Fig. 5.8).' Textural analyses of the upper and lower parts of a single
graded bed (Fig. 5.9) show that the latter contained coarser grained
sediment for all percentiles than the former. The mean grain size
diféerence between the upper and lower portions is one phi unit.
Occasionally the coarse portion of a graded bed will be interupted by a
1 to 2 mm thick laminae of fine sile and clay followed, by coarser
macterial, again grading up into the fine.

Small scale load structures, deformation features and erosiomal
surfaces abound in the graded bedding (e.g., Fig. 5.8) although none
were observed.in the finely laminated sediments. Undisturbed oriented
monoliths from Unit 1 were returned to the laboratory for detailed
inspection and micro-photeography. A sample of graded bedding was dried
and pried apart along its bedding planes. At the base of one plane was
a series of several parallel,coarse grained ridges, 1 to 2 mm deep, 1 to
2 mm wide and more than 7 cﬁ long protruding into the underlying clayey
silts. The grooves were oriented northwest-soﬁtheast. The lower portion
of another one graded bed contained several small pebbles up to 6 mm across.
This was the orily noted occurrence of material larger than sand size in

this unit. The pebbles were not ice rafted as there was no indication



Figure 5.06:

Blowup of finely laminated lake bottom of Unit'l showing
microfaulting. Bar represents | cm.
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Figure 5.7:

Blewup of finely laminated lake bottom sediment of Unit I
In the | cm thick massive bed in middle of photo the laminae
suddenly terminate. Bed(s) prebably underwent tension

and or liquefaction. Fragments of the original bedding are
still preserved in the massive mixture,

Scale in centimeters



Blowup of sharp based, graded beds. Note micro-erosional
structures and silt rip-ups. Difference in grain sice
between upper and lower parts a single graded bed shown
in Figure 5.9. Scale in centimeters.
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Figure 5.9:

{999
foes

70

50

130

120

Ks

slos

12 0.5

0.2

{0.05

2 -1 0 1 2 3 4 65 6 7 8 9 0N 2 3P0

phi units
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©of disturbance or warping by the pebbles of overlying and und;rlying beds.

There are several instances of continuoﬁs 4 cmto ~ 2 m thick
deformed bedding overlain and underlain by undisturﬁed parallel strata
(Eigs; 5.10 and 5.115; In a few instances the tops of convolutions
have been truncated by overlying horizontal beds. One particular - 20
cm thick convoluted zone,dipping along strike tolthe north,could be
followed for more than 150 m. The folds vary from open anticlinal and
synclinal forms to very tight extremely involuted Eeatures.' Faulting
and minor thrustiné is common in extremely contorted structures. The
frequency and magﬁitude of disturbance is greatest near the central
portion of the outcrop where Unit 1 is also thinnest. #ith the exception -
of very small zones of convblﬁte bedding there is very 1ittie secondary
deformation at the southern end of the exposure.

Large scale erosional surfaces, although not abundant, do occur.
At one location a broad shallow channel cutting down through several
centimeters of laminae could be seen.
Interpretation

The occurrence of two digtinct types of bedding (finely laminated
and graded) indicates that two independent processes contributed to the °
depostion of Unit 1. Recent process studies of glaciolacustrine
sedimentation have demonstrated the existence (Gustavson, 1975a,b; Gilbert,
1975) and predominance (Smith, 1978) of overflow and interflow currents.
Alchough the densit& of the inflowing water may be insufficient to create
an underflow current there may be sufficient sediment in suspension so
that visible laminations will be constructed (Smith, 1978). Harms (1974)

theorized that coarse to fine silt introduced into a density stratified
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Figure 5.17: Deiormed (convolute) cedding sverlving and underlving
uncisturbed parallel serata of Unic 1.
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Figure 5.11: Deformed (convolute) beddin

g overlving and uncderlyving
undisturbed parallel strata in Unic I.



—————

zasin as an interflow currént wouid settle out of suspension creating
2in parallel strata, less than 1 to 2 mm thick, of alternating light

crlored coarse silt laminae and dark, finer sediments (1n Harms' model,
c:nsity stratification was the result of differences in salinity and
tzaperature between infleowing and basin water; the lake sﬁudieq by Smith

was thermally stratified). Theakstoﬁe (1976) and Shaw (1977) interpreted

very finely laminated silts with a base of "minor‘sand laﬁinae" as having

tzen deposited out of suspension in glacial lakes. Thus, by analogy
with modern and ancient studies, the finely laminated sediments of Unit

1 :robably settled out of su5pension having been introduced into the lake
as interflow and 6verflow currents. The consistent lack of flow structures
cr erosional features strongly confirms that current action did not

piay a significant rolé. Some_of the thicker, slightly coarser sand
partings (up to 2 mm) however, may have.been transpor{if by weak,

stuggish underflow currents which stagnated in the immediate -

acea, vproducing the overlying massive n;n-laminated clayey silt beds.

Although the micro-laminae undoubtedly represént periodic variations in
sadiment suppiy or rate of sedimentation, the time cycle involved
(diurﬂal to annual) cannot be distinguished..

The second major bedding type has several features typical of
ceposition by current action. Repetitive graded bedding is generally
zccepted as being the result of turbidity currents (Dott and Howard,

1362; Dott, 1963; Harrison, 1975; Lambert et al, 1976) formed as

rrogressively finer sediment was deposited by a decelerating flow. The

sharp contact at the base of the graded beds is a feature common to

turbidites (Walker, 1967). Channelling and truncation of the tops of
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contortei bedding requires that currents have flowed on the bed. Tﬁe
parallel grooves found at the basg of a graded bted are sole-marks'formed
by curbidficy currents..;THey‘indi;ate that the local paleoflow_difecﬁion
of tda':urrént was orientedEnorchwest-southeagc. The smalllpebbles
found within the coarse unit of a graded bed may have been transported

as bedicad within the turbidity curfept. They represent the type.bf
tools responsible for the sole marks. Although the pebbles may have been
ice rafted, this is doubtful because of'%heir relatively uniform small

'si:e,,being scattered solely along 2 single horizon and not visibly having.
disturkes any overlying or underlying strata.

A turbidity current origin is proposed to account: for the graded

bedding and related features. The idea'is not new to glac%ofécﬁstrine

sedimentation, having been suggested as a (partial) mechanism of "varve"
formaticn by several authors in the past Eﬁree decades (e.g., Kuenan, 1951;
Smith, 1959; Jopling and Walger, 1968;_Bénerjee, 1973; Ashly, 1975;
Gustavsecn, 1975b; Harrison, 1975b; Shaw; 1977). The best documented
mechanizn for generating lacustrine turbidity currents is one which
sediment laden incomin% water, having a higher density;th;n ambient
lake water, sinks and flows as a density underflow curreﬁt capaEle of
erosion and dep;sition (Houbolt and Jonker, 1968; Gilbert, 1975
Gustavscn, 1975a,b; Lambert et al, 1976). The result is a series of
graded teds formed by a pulsating turbidity current (representing-
diurnal, subseasonal, seasonal and/or possibly annual cycles). Another
generating mechanism is subaqueous slumping of the prodeltaic slope

caused oy seismic activity (calving of ice bergs) or overloading and

deepening of unconsolida€®d material. As slumping occurs, unconsolidated

S
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sedimen; ofteﬁ_mixes ﬁith water to become a slurry which in turn develops
into ﬁlturbidity current {Morgenstern, 1967; Middleton, 1970). Each
slumpAevent would cause a single, normally g:aded bed although a series
of regressivé slumpg zight léad'to a short series of beds. Slump generated,
graded beds.willApggbably be ind%gtingufshable from thoée deposited érom
density underflows. When slumping ‘does not create turbidity c;rrents the
ﬁisplacéd sediment oftep'accumulates at t?e foot of the delta slope as
slump mognds (Mathews; 1956;. Fulton and.fullen{ 1969; Gilbert, 197é;‘
1975; Gustavson, 1975&; Smith, 1978). Slumping may also account for some
of the deformation features with minimal displacemeﬁt.
- * The coarse portion of‘soqf of the graéed beds are occasionélly
interupted by a thin 1a¥inae (-~ 1 mm) of cfayey sile. This was probégly
due to a tempor;ry cessation of the density underflow which permitted
fines to settle out_of suspension.. Gilbert (1975) has shown that
underflow currents need not be continuous throughout the whole melt
season. A drop in teoperature can temporarily reduce ice melt and thus.
also water and sediment dispharge, which will affect the density of
-meltwater entering the lake as anidndefflow current. |

The convoluted bedding (Fig. 5.10 and 5.11) is most likely of

subaqueous slump.origin although other processes cannot be completely

-

ruled out (i.e., plastic deformation at the time of deposition, or

'ghearing of the sedirment as a result of an overriding-turbidity current).
Slumping can occur on lake bottom slopes as low as 1° (Morgenstern, 1967),
and Shaw (1977) has pfesented an argument for slumps occuring on very low

slope anglés as the result of compaction of lake bottom sediment. Sediment

shifting a short distance over a bed of detachment will maintain its

2
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.plasticity, contorting and deforming the’displaced bedﬁing. Fqultiﬁé
occurred when the plastiéity of the sediment was exceeded. - Afier-the'
disturbance, deposition continues as it éid éefore. Passage of 2 turbidity
curreﬁt would plaﬁe off any ;rregularities.

The diagonal break in the sediments shown in FigurESVS.Z and 5.5
is probably 2 slump scaffgf\Bﬁdiiigzggggg_yhich oc;urred in the floor of the.
lake. It must have g;ppenedwhile the lake floor was being sedimented as
;nly the lower porti ; of Unit 1 has heen disrupted. The upéer strata of
the unit are continuous, gently curving over thé top of thé scar (Figs. 5.2
and 5.3) The miéro-faulting of the finely laminated matefial (Fig. 5.5?
occurréd as the result of consolidation and dewatering. Consglidation may
also have been responsible for the suddenly terminated laminae in Figure -
5.7. As compaction and consolidation progressed water would have been
released from the finer g;ﬁined laminae increasing pore water pressure in
the slightly coarse; material and deqreasing_its shear strength to the
point where liquifaction occurred, creating a homogeneous medium with
occasional pres;rve& fragments of the original bedding.

In summary, the finely laminated beds resulted from deposition from
suspension of material introduced into the lake ag interflow and overflow
currents, whereas-the repeated graded bedding was éeposited by turbidity
currents. The lack of cross~bedding, commonly found in sediments of silty
lake bottom beds (Gustavson, 1975b), suggests that all the deposition in
the turbidity currents was from suspension, there being no, or little,

‘bedload transport. Tdrbidity currents were generated by denmsity underflows,
slumping of the deltaic slope and/or slumping of the lake bed. An annual

ﬁeriod of deposition has been shown for finely laminated couplets settling
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out of suspension from inter- and overflows (Smith, 1978) and from density
underflow generated graded bedding (Gilbert, 1975; Gustavson et al, 1975;
Gustavson, 1975b) but in Unit I at the Conne River bank there is no good

I

‘evidence of an annual periodicity. A distincé clay drape would be

-’
expecEeH (Agterberg and Bénerjee, 1969; Ashley, 1975) but was not observed,
nor was an over-abundance of clay noted.

The'uniform dark grey color of Unit 1 indiaates deposition of the

sediments occurred under anaerobic reducing conditions suggesting stagnant

bottom water having a low oxygen content (Theakstone, 1976).

5.2.2 Unit 2: Rythmically bedded ripple cross-laminated sands and'élayey
silts N~ '

Description

Unit 2 consists of rythmically bedded medium to fine grained'
sands and clayey silts overlying Unit 1. It varies in tﬁickness Erom 1
to 8 m (Fig. 5.2). 'The lower contact is gradatioqal into Unic 1, the
cﬁange being defined by an increased thickening and coarsening of sand
layers between alternating clayey silts. The upper contact is erosive
having been scoured by the overlying unit. The sands are usually small
scale, cross-laminated (cross bedding at one location indicated.flow
gowards 2550; Fig. 5.1). Sand in any one bed is moderately well to well
sorted and mean grain size varies slightly from bed to bed (Fig. 5.12).
Thicknesses of sand beds range from 1 om to greater than 15 cm.
Occasionally there will be a relatively thick, massive structureless beé
of sand with a wavy, loaded lower contact and a planar upper contact;
" markedly different in‘apéearance from regular sand beds. In one instance

a massive sand bed overlay a regular sand bed without the intervening
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clayey silc }éyer (possibly erosively removed).

Alternating with the sénds are beds of poorly'sérted clayey silts
(Fig._S.IZ) haviﬁg relétively uniform thicknesses (1 to 2 cm)_thr;ughout.
The contacts “etween the sand and overlying silc Qere either sharp or
transitio?al, the latter especiallfjin'the lower portion of the wpnit.

The lower contact of the sand is always sharp., Couplets of sand and
/

clayey silt near the base o@fthe unit have an overall. higher proportion
of silt to sand than those ﬂigher up ;ow;rds the middle or at the top.
There were several instances where sequences of couplets would show
thinniﬁg and {ining upwards tendencies over a ver;icél distance of 0.3 to
0.5 m (i.e., within a given sequence the thickness of the sand portion of

a8 couplet decreases upwards although the silt-clay remained relarively.

constant).
A

Load, flow aﬁu\fiifzustructures are common in several sets of
beds. Normal faults also oczur, although infrequently. |
Interpretation

The alternation of sand and clayey silt beds in this unit are
typical of deposition in proximal glaciolacustrine environments (Gustavson
et al, 1975; Gustévsoh, 1975). The\quss-laminacéﬂ sands were transported
primarily as tedload by density underflow currents on gently sloped,
deltaic foresets during the summer melt season whereas the overlying
clayey silts settled out of suspension in quiet watér during the foliowing
winter. Althoggh it wvas not possible to measure the foreset slope angle
it is envisaged as having a dip of = 5°, based*on similarities with a
kame delta measured by Jopling and Walker (1968). Any given couplet of

sand and clay-silt is a varve representing a year's deposition. The

A

lower couplets having a high silt to sand ratio represent deposition .on



the distal’éroaelta slope immediately overiyidg the lake bottom sediments;
couplets higher in the unit having a much lower silt to sand ratio are a

- more proximal progradéd facies. The whinning and.fining upwards of some
s;quenceswpf couplets is due to the thinning of the sum@er sand layer.

This may be due to ;hannel.abandonmenpnas distributaries on the delta top
gradually shifted in position from year te fear. Alternatively,

iné;easing distance from the ice front may be resﬁonsible but this is
highly‘impfobabie as the sequences are recurrent and appearrﬁo'have occurred
. oﬁgf short-periods of time.

" - The'beds of structureless sands, having a planar upper and loaded
lower cbntact, arehsiﬁilar to Eeatures described by Shaw (1977) as grain
flows. Grain flows can occur on delta fronts as the result of drawdown
of the lake laCe.in'the melt season.. They occur on slopes as low as 3
to 6° and may be-accéleéated to a point where cransfarmétion into a low
concentration turbidity current occurs, o

The deformarion features (flame, Elow andAléad structures) occur
as the result of relatiqe}* heavy, low porosity sands being deposiced onto
a high porosity somewhat pl;stic clayey silt layer which is very malleable
and easily deformed. The features are characteristic of several

environments and not diagnostic by themselves (Potter and Pettijohn, 1963).

5.2.3 Unit 3: Poorly-sorﬁed sand and gravel
Description |

The uppermost unit consists of poorly-sorted, structureless and
crude horizontally stratified gravels with occasional pockets and pinch-

outs of better sorted pebbles and sands. Individual clasts are generally

125°
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less than 8 cm Iong qlthough:the largest clast observéd'had a long axis
of 20 c¢m. The base éf the ﬁnic is sharp and erosive, with occasional. T~
smgil chaﬁnels ~ 1 m across and less thén.O.S m deep incisgd into the
underlying unict, .Its*thiekness varies; at one location it changed frop
1.8 to 3.6 m thick over a horizontal distance of 9 m. |

The gravels are ﬁoderate}y imbricated. Results of pebble fabri;
analysis (reéultant vecfor mgan) at 8 locations In the unit are shown in
Figures 5.1 and 5.2. Flows=res§§nsible for the gravel tran%port and
deposition, as indicated by the vector mean of pebble dip, ranged from
between 2750 to 230°. At the north end of the exposure there are
recurring southwest oriented paleoflow directions; The gravels are also.
thickest at the north end of the section and at one location (Fig. 5.1)
there is 1.5 m of poorly exposed angle of repose gravel foresets
dipping to the south-southwest (the foresets are probably more extensive
but the face is badly slumped.
Interprectation

These sands and gravels‘aré glaciofluvial in orfgin (i.e., braided
outwash). The imbricate clasts, crude horizontal stratification and
general lack of cross bedding suggest deposition at a location fairly
prbximal to the source (Boothroyd and Ashley, 1975, Fig. 25). This
material formed the delta surface over which sediment and meltwater were
transported to the prodelta slope Eroﬁ the glacier. It appears, based
on paleocurrent data (Figs. 5.1 and 5.2), that two meltwater systems may
have been operative, occupying the Conne River valley and the valley of

the smaller stream to the south. The southwest oriented paleoflow

directions, especially at the north end of the section, the southwest
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dipping Gilbert-type gravelly foresers and the much thicker gravels-of
what may have been a major channelliis:ributary represent flow coming
out of the Conné River valley.

- «
5.3 Summary and Discussion

]

S

On the basis of sedimentarvy é:ruc;urES and textures the sequence
of deposits exposed at the Conne River bank is interpreted as a low slope
(~ 5%, prograding glaciofluvial del;a'whiéh advgﬁcéd over glaciclacustrine
bottom sediments, = The mean grain size of the sediments incre;ses upwards
through the three-units from silts anc clays to alternating sands and

silts to sands and gravels. A similar coarsening trend of sédiments has
been observed in samples from ; nodern 13custriné environmént where a
Eluvial supplfed delta is prograqing out onto theAlake floor (Gilberc,
1972, Figure 6).

Unit 1 was deposited on the glacial lake floor by gwo different
processes, The finely laminated strata settled out of suspension from
sediments ingroduced into the lake as interflow or underflow currents and
the series of multiple graded beds are the result of turbidity current
deposicion: The best therstood mechanism for generating lacustrine
turbidity currents is density underflcws where density differences between
incoming meltwater having a relatively high silt/clay centent and ambient
lake water cause the inflow to plunge to the lake bottom as a continuous
turbidity current (Gustavson, 1975$;b;lcilbert, 1972; Lambert et al, 1976).
Significance of the density underflow varies from year to year as they
may occur for onl} a few hours one or two times during the meltseason

one year,whereas the next year they may occur for at least half the season
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(Church and Giibe;n, 1975). Contorted bedding (Unit 1), faultipg (Unit 1)
And grain flows-(Unit 2) indicate that slumping occurred on the lake

floor and delta front and may have been a second me;hanism for generating
the turbidity currencts. Deposition on the lake flo&r apparently alternated
between episodes of:turbidity éurrent generation and sedimentation by

- :
suspension from above. Deposition from suspension of the interflow and

overflow introduced material occurred thr?ughout the mel:seasoﬁ but wa;
only presgrved when turbidicy curreﬁts were not active., Tt is not possible
to assign any pericdicity ‘to the bedding in Unit 1. Agterberg and

Banerjee (1969) and Banerjee (1973;, Fig. 2) suggested that the upper
portion of a single chrbidife, or the top  of a sequence of turbidities -
will be capbed b§ 2 winter cla;‘layer. This could not. be discerned in

the graded bedding, nor anything similar in the laminated material.

Unit 2, made of alcernating cross-laminated sands and clayey
silts, was deposited as a low slope, prograding delta. Episodic slumping
caused massive grain flows which occasionally developed into turbidity
currents. The repeticive couplets of sands and clayey silts represent
the summer melt and winter freezeup, respectively. wh; seasonal effects
can be seen in Unit 2 but not in Unit 1 cannot be explained at this point.
The upper unit represents the glaciofluvial, or topset, portion of the
delta. The sands and gravels were pfobably deposited/ip.a fairly proximal
location relative to the ice front. Paleocurrent data and other evidence
suggests the influence and convergence of two outwash system;, that of the
Conne River valley and, of 1essrimportance, the smaller stream to the

south. .

A model demonstrating the proposed depositional environments for

128
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the sediments in the Conne.River bank_is shown in Figure 5.13. Figure 5.14
is an enlargement'of the ipset in Figure 5.13 showing the processes
_Eesponsible.

Creation of thellake reéponsibie fﬂ; these deposits was discussed
in detail in Chapter 4. The surface of the lake; as-indicated by the
maximﬁm height of the topset-foreset bed contact (Unit 3 -~ Unit 2), had a
minimum elevation of -~ 15 m asl (adminimum elevation is given as it is
not known how deep'the_glaciofluvial channels were). Widmer (1950)
suggested an elevation o% 19.8 m based on cbservations at the head of
Bay d'Espoir which is similar to data presentéd elsawvhere (Section 7.4)
regarding the maximum height of the lake surface. Widmer counted more
than 1600 varves in the Gonne River sedimencs. On the basis of the
observations and conclusions made above it is suggested that Widmer's

varve count was in error, pessibly due to nmisinterpretation of couplets

in Unit 1 that represent a period of deposition less than apnuatl.
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Box is enlarged in
Figure 5.14 to show the processes also.
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Processes responsible for the sediments in the Conne
River bank. Lowermost unit is lake bottom sediments,
showing graded bedding, fine laminations and convoluté
bedding. Overlying unit represents low slope prograding
delta with alternating couplets of clayey silt and
rippled or massive sand. Top unit is crude horizontally
bedded, imbricated glaciofluvial (topset) gravels. Symbol

downslope from slump represents a turbidity current. Dots
indicate sediment in suspension.,
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CHAPTER 6
'WEATHERING ASD PERIGLACIAL PHENOMENA

6.1 Introduction . : o

-

In areas having poor radiometric control itnig‘oft%n/ﬁacessary to
establish a glacial chronolegy based brimarily on surficial rock weathering
criteria. Relative age dating technigues 1nv01ving differential rock
Weatherlng features have oeen.ﬁsed successfully to date late Quaternary
glaciations in the Rocky Mountains (e.g., Birkeland, 1973; Carroll, 197&)
and to establish multipie weathering zones in the Canadian Arctie
(Pheasant and Andrews, 1972; Boyer and Pheasant, 1974; Dyke, 1978). The
rationale, summarized by Dyke (1978), is that "degree of weathering, just
as degree of soil development, is a function of climate, parent material
(structure, lithology), topography (drainage), organisms, and time. If
(sample) sites are selectad in such a way that the first four variables are
held roughly constant, then degree of weathering is aAfunction of the length
of time that the parent material, be it a bedrock outcrop or till clast,
has been exposed to the weacheriné processes." The occurrence of relict
periglacial phenomena has also been utilized in. some studies in attempts
to assess relative ages and as an indicator of extra-glacial areas (e.g.,
Tucker, 1979). Boyer and Pheasant (1974) considered that weathering zones
could be uéed as regignal stratigraphic markers on which Quaternary
interpretations could be based.

3

In Newfoundland, "old" highly weathered "unglaciated'" surfaces,



- ) 9 - .

' were wrecoghized on the summits of the Long Range Mountains over 50 years

agS,@Fer:;ld, 1925;‘Colemap, 1926). More peceﬁtly, Brookes (1977; 1978)
and Grant (}377a)=iqencified ;hrge weatheringizones on\:he westfcoast gf

X Newfbundlénd. Their jgungest weathering zone‘(Brookes', 1977, Zone 1;

4' . ~Grant's, 1977a, Zone C) is known to be'Laég Wiséo?sin in age énd is

correlated_with the Saglek Zone of Ives (1978) and Zoné II1I of Boyer and

- Pheasant (1974). fhe next oldest zone (Brookes', i977,‘20ne 2 and Giaht‘s,
1977a, Zone B) has been called eérly to pre-Wisconsin by Brookes and an
unknown age (10 te 100,000 years) by Grant. Brookes' age assig;ment for
2one 2 is crudely correlative with the Koroksoak Zone of Ives'(1978)-§nd
Zon; IT of Bover and Pheasant (1974). Gfant;s ;one B is difficult ﬁ;

correlate, although ib‘mabee the equivalent of Brookes' Zone 2a.

) . - S
Correlations and age assigrments of the oldest weathering zones are even

more difficult and tenuous at best. Tucker (1979) recognized two weathering

~._: zones on the Burin Peninsula, but was unable to accurately depict their

3
- >

limits from weathering data alone. His zones represented terrain covered
by Late Wisconsin ice (Brookes[ Zone T and Grant's Zone A) and an earlier
zone (Brookes! Zone 2a and Grant's Zone B).

" With these facts in' mind, weathering‘data was collected on a
reconnaissance basis in the Hermitage Bay area to serve as a test for the
ice limits previou#ly identified from other criteria., If differences in
the degree of weathering occur within and beyond the bounds interpreted as
ice limits itlis most probable that they rasult ftdm differences in the
duration of exposure and, as such, represent weathering zones which can be
cprreiated'with zones ;} other areas.: The indicators.of duration of

exposure to weathering processes used in this study were thickness of

oxidized weathering rinds, height of quartz vein protrusions, depth of
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weathering pits, and the presenck 'of tors and fe;senqeer{

Da . ) '

6.2 ﬁEathering Criteria ' ) N
v ¢ :

6.2.1 Weathering rinds
The oxidation of iron bearing minerals on rock.surfaces exposed

to the atmosphere leads to the developrent of a ‘discolored weathering rind

. 134

which becomes progressively thicker with time. Aithough the rate of increase

- inm rind thickness is nonlinear (Car;bll, 1974), cqmpirisons of the.absolute

thickness of weathering rinds on similar rocks in different locations may
-p;ovidersoﬁe indication of Eﬁe éelacive durét;on of thé ;eathering episodes
involved. For the present stu&y; erratics and bedrock outcrops-were broken
exposing a fresh surface from which the chickness of the weathering rind
was measureg to the nea;est milliﬁeter. At all sample sites a minimum of
four measurements wag taken, from which only the thickést rind was récorded
(as per Birkeland, 1973; Carroll, 1974); the thicgesﬁ rind is comnsidered to
be more representative of the weaﬁhering period involved. The resﬁlts,
plotted on Figure 6.1 (precise location, rock type and rind thickness are
listed in Appendix 1), reveal that the summi;s northeast of the héaﬂ of
Hermitage Bay, previously identified as nunataks duringqthe last glacial
event, have bedrock rind thicknesses of 24 and 18 mm. These values are,
in general, thicker by a factor of two than thos; found at other loc=c10ns
within the limits of the last glacial event, Figure 6.2 shows‘rlnd

. \ -
thickness plot:eh3against elevation. From the data shown there does not

appear to be any trends or separate pOpulations‘whichiwould.inﬁica:e more

than one weathering zome.
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Figure 6.1:

Location and thickness of #eathering_rinds,

protrusion, and weathering pits (taforis).
thickresses correspond well with nunataks and extra-

glacial areas shown in Figures 2.1 and 8.1.
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more than one weathering zone. '




6.2.2 Quartz vein protruéibns
The differential weathering and grain by grain disincegratibn of

‘less resistant rock on either side of zuartz veins leaves the veins )

Ny
-

protruding above the local bedrock su;face. For similar bedrock types,

the higher the quart .vein pro:tﬁsion, the greater the duration of exposure
" to weathering. At all sample ‘sites, onl¥ éhe quartz véins.having the
greatest relief were récordéd. The reaplts,:plotted on Figure 6.1 are more
conglusive‘than the data collected for weathering rinds. Although there
arerexceﬁtions, the maximum Qein’pfotrusions ténd to occur onytﬁe heigﬁ:s
of land that were above and beyond the limits of the last glacial event:
Thewvalues obtained a; éaultoi; (29 mm} and east of Little Rivér (19, 23,

" 38 and 40 mm) are comparable to those cbtained by Tucker (pers. comm.)

beyond the limits of the Late Wiscéﬁsin glaciation in the Burin Peninsula.
Brookes (1978).recorded quartz vein protrusions of 100 mm in his_éone I

(Zone 3 of Brookes, 1977) which ﬁay never have been glaciated. Figure 6.2

- shows aggin éﬁat there is no apparent trend or separate'populations_of
quartz vein protrﬁsiéns which would indicate more than one weéchering Zone.
-~ Figure 6.3 #s a photo of a well rounded granite erratic taken on the .
ridge south of Salmonier éove Pond. Considerabl? grain bf gfain disiﬁte-
gration of the erratic has occurred over time and left the rock in its

present form. The location is above the limit of the last glacial event

(Fig. 2.1).

6.2.3 ' Weathering pits
. Weathering pits occur on the surface of medium to coarse grained
grénite and granitic gneisses as a-result of chemical and/or mechanical

weathering. Results from the Antarctic (Calkin and Cailleux, 1962) have
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shown that the degree of weathering pit (tafon;)'developmeﬁt increases

with the length of subaerial exposure. This agree; with conclusions

drawn from observations of weathé}ing pits in Labrador (Ives, 1966).

Dahl (1966), however, believes-ghat weathering pits in No;way have develcped
since the Wirm glaciation and are ofilimitqd value as a relative aée
indicator. Only two locations of significant weathering Pic devélopment"'
were found in the study area (Fig. 6.1): Seal Cove (140 mm) and Piccaire
(100 rm). Both locations were beyond the limit of the last glacial e;ent.
The depths of the pits are similar to values noted by Brookes (1978) in

his unglaciated zone, although in the present séudy a similar ;gterpretation
is not implied.

6.2.4 1Incipient tors and felsemmeer )

- Pﬂeasanc and Andréws (1973) proposed that "old" weathering zones
will be characterized by the presence of ;haracteristic morphological -
features such as tors. Within the Hermitage Bay area, some of the summits
depicted as nunataks during the last glacial event have been frost
shattered to such a degree that they can be considered as tors and
felsenmeer. However, since the features are not as well developed as
many Arctiﬁ examples {(e.g., Dyke, 1976) the modifier "incip@éﬁf" is added
to imply an embryonic stage of development. 7

Weathered bedrock, with incipient tors, occurs on the summits
‘northwest of St. Albans (Figf 6.4)? at the Head of Hermitagé-Bay (Fig: 6.5),
south of Salmonier Cove Pond (6.6) and in the Seal Cove-Pass Island area.

The incipient tors consist of Eﬁ situ, or partially loosened bedrock

blocks. All afe highly jointed and thé degree of roundness of individual

-
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Weathered bedrock on summics northwest of St. Albans
(photo locaction 1M/13:806056). Weathering rind

thickness of 28 to 30 mm and quartz vein protrusion
of 36 mm. Elevation: 290 m asl.

< .

140

#



l&;

:
:
¥
3
!

ST

Figure b.5: Weathered bedrock at the head of

Hermitage Bay (photo
locazion 1M/12:088861).

Elevation: 274 m asl.



142

Figure 6.6: Weathered bedrock scuch of Salzeaier Cove Pond (photo
' location IM/12:069638). Elevacion: 112 m. Note well

rounded, weathered granite in lever left hand corner of
choro.
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blocks varies from éngular to round. Grus developmént is minimal with
the maéimum depth being —~ 6 em. 3
IFrost-shatteréd bedrock detritus, or felsepmeer, occurs at ;he top
of the hill abo?e English Harbour Wes;.(Fig. 6.7), east of Little ﬁiyer
{uplands centred at ¥/13:072965 and Hll3072§24)(Fig. 6.8), around the head

J

of Hermitage Bay (Fig. 6.9 and 6.10)-anﬁ inland betwgen Cingq Isles Bay;
and Oi; Bay (Fig. 6.11). The incipient tors and felsenmeer all oceur "
beyond the limits of the last glacial event (Fig. 2.1). -Erratiés are
always present, usually rounded and weathered, indicating that the wholé
area has been glaciated aé‘some period of time in the past.
6.2.5 Discussion

Initial observations of differences in weathering characteristics
(i1.e., quartz vein protusions, weathering rinds, weathering pit development,
and morphological features related to weathering) between the uplands and
lower elevations in the Hermitage Bay area indicaté that two weathering
zones may exist. Although it was not possible to define the limits of
the zones solely from the weathering data alone, Fhere is a general
spatial correlation of area; exhibiting a higher dég¥ee of weathering and
those depicted as having remained beyond and above the limits of the last:
.glacial event (Sectiom 2.2, Fig. 2.1). Terrain which has been recently
glaciated is characterized by abundant well preserved glaéial striae,
grooves and polish, minimal development of weathering rinds and quartz
vein protru;ions, and "fresh" till and glaciofluvial depoéits.

The older weathering zone has, in general, thicker weathering

rinds, thicker quartz vein protrusions, deep weathering pits and a more
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Figure 6.7: Frost shattered bedrock detritus, or felsenmeer, at top
of hill above English Harbour West (photo location

IM/€6:150580)., Elevacion: 213 m asl.
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Figure 6.8: Frost shattered bedrock decritus, or felsenmeer, east of
Litrle River (photo locarien 14/13:07192%). Elevation:
T 326 m asl. :
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Figure 9.9: 1In situ weathered bedrock omn uplands around the head of
Hermitage Rav.
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Figure 6.10: Weachered bedrock and well rounded erratics around che
head of Hermitage Bay (photo location IM/12:121770). A
Elevation: 228 m asl.



g

Figure 6.1.: Weathered hedrock between Cing Isles Bay and Olg Bay
(photo location 1M/12:107786). Elevation: 309 m asl.

-
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highly degraded bedrock surface. Quantitaciee-evidedce of this heathering
zone is not overly conclusive from the data presenced in Figure 6. 2. Hb:e;
data is needed, especially from the ice free summits identified in
Figure 2.1 and greater consideration should be made of the many‘vafiéd
" bedrock types (Burke and Birkeland, 1979). However; in spite of these
,shortccmings :he author is convinced that the second older, weathering
zone exists in the region.- The limited occurrence of grus and weathering
pits, the incipient tors and felsenmeer, and the pauclty o?sstriae all
indicate an older degraded surface. Figure 6.12 is a locatioﬁ_map of
.photographs in this thesis which-illustrate advanced weathering features.
In all instances the locations were nunataks or lay beyond the limits
of the lasc glacial event.

It is proposed that»the lower zone is correlative with Brookes'
(1977) Zone 1 and Grant's (19773).Zoqe A, both of g%fcb were ice covered
during the l,ate Wisconsin:élaciatiqns. Areas located above and beyond
the _limits of the ice cover have been exposed to weathering processes
‘for a greater period of time and are comparable to Zone 2a of Brookes
'(1977), Zone B o} Grant (1977a) and, more importantly, to an unnamed |
zone on the Burin Peninsula which has remained unglaciated since the late,
mid-Wisconsin (Tucker, 1979);

Dyke (1978) was able to assign absolute values to the duration
of weathering accomplished on granitic gneiss of various frorphostratigraphic
units in southeestern Baffin Island. The characteristics of his
weathering zone A4 (nge,-}978, Table 2), to which he assigns an.ege of
20 to 40,000 years, are comparable with those of the older zone, developed

on similar bedrock in.the Hermitage Bay area: “sufficient crystal removal

to destroy all striae and grooves, either major disruption hy frost

n
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Late Wisconsin glaciation.

6.3 Periglacial Phenomena

. . .. ‘. - . - ' . | _ -1517_

heaving or felsenmeer (ﬁqt as pronounced in the Hermitage Bay area), and
first appeérance of mdcropiﬁs and sﬁrface éfusificacion.bf bedrock;"
Dyke's age assignment is significant in that it agrees remarkably well
with. the 1ate, mid-Wisconsin designation {~ 30 to 40 000 years B.P.) for

o

a comparable zone on the Burin Peninsgla (Tucker, 1979). On these grounds,

it is témpting to conclude that the older weathering zone in the Hermitage

Bay area has not been glaciated for Approxima;ely 20 to 40,000 years and

that the younger less weathered zome represents the maximum extent of the

=

Periglacial phenomena in the Hermitage Bay area are largely
restrictedfto the occurrence of small scale, active patterned ground
(circles and stripes), frost jacking and talus.

Small scale sorted circles and stripes. Active circles on a scale

of centimeters across (Fig. 6.13) occur on bgdrock rubble throughout the

'southern half of the study area. None were observed in the Bay d'Espoir-

Little River region., Individual circles consist of an outer éerimeter

of coarse angular s;ones contaiﬁing no fines, typically as large aslB X6
X 5 cm, although the median size is generally about half that. The inner
portion consists of angular stone chips as small as 1 mm with silts and
clays .occurring immediately below the surface. The circles merge to f:rm
networks 0.2 to 2 m in width that may be bounded by larger stones ﬁhic;
in turn form a larger less distinct circular pattern. The circles are
usually constructed in small bedrock depressioné in which detritus has .

accumulated, often to depth of no more than 6 cm. Stones are both local

bedrock and more rouﬁded, erratic pebbles and cobbles. Bedrock lithology

hel
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Figure 6.13: Active sorted circles art Harbour Bretoenm (photo
location 1M/5: 882579). °
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is'mot a factor in circle formation as they occur in a11 bedrock types.
No circles were observed in till.'

Small scale socted-s:fipes consisting of alternating rows of
coarse and fine rock fragments form on'slopes having angles as‘iow as 3°.
Their general characteristicslare similar to those oE\sorted circles. In
several iﬁs:ancesﬁa transition from sorted circles to elongate sorted
circles to sorted stripes is evident wherever there is a slighc change in
slope angle Erom a horizontal surface to a gently dipping one. Most of the
circles and stripes are currently active as indicated by the freshly
broken, non oxidized stones on theic surfece. A set of stripes located
between Wreck and Coomb's Coves is ‘situated cn 2 road cut ‘and thns must
have been formed within tnf last 20 to 30 years.

Inspection of meteorologic data for Gsand Bank (Marine Sciences
Directorate, 1974, p+65) on the Burin Peninsula, 45 km from Harbourtfreton,
provides sonisindication of why the active patterned ground exists at this
latleude. Mean daily temperatures fluctuate on either side of the freezing
point chroughout the winter permitting repeated freeze-thaw cycles.
Moisture content in the form of fog, rain and sncﬁ is high, providing a
source of water for freezing. Snow falls can be heavy but frequent rain
qnd heavy winds prevent significant accumulations, Reconnaissance'work
on the Burin Peninsula showed thaq-in February, 1978 there was less than
3 cm of snow on the ground. The thin wet snow has poor insulative
properties and permits maximum frost penetration when temperatures drop
below freezing. No permafrost wasAobserved and it is not necessaty'for
the formation of these features. -

Relict patterned ground. The only occurrence of relict patterned

ground was at the summit of the hill above Corbin (-~ 168.m asl). It
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Figure 6.14: Relict patterned

ground (large sorted circle) on hill

above Corbin (photo location 1M/11:184709). Elevation:
‘168 m asl.

~
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' .consistéd of large scale partially.vegéfated, polygonal grouﬁd (Fig. 6.14)
-with large Bﬁgular blocks up to-O;S m across aﬁ& small material in the
centre. Individual forms are 2 £6‘3 m.acros;; fﬁe central portions are
currently-acg;ve in some polygons. These féatﬁres differ from la;ge

. sorted polygons in till on the Burin Peninsula (Tuckér,,1979) and Avalon
Peninsula (Henderson, 1968) in that there is no till present and they were
constructed from frost-shattered hill top deéritus; It was not possible -

to ascertain the age of the polygons, but the sité is located beyond tﬁe
extent ﬁf the last glacial event (Fié: 2.1) and may fapresent a period of
intense periglacial activity such as is Iikely tﬁ occur beyond the
Perimeter of a glaéier. The active ceﬁtrai portion of small m;terial
undoubtedly reflect recent meteoroiogical conditions.

Frost heave. Sever;l examples of frost heave were observed. Bedrock
blocks were typically jacked up aﬁ high as 0.7 m or forced laterally up
to 0.5 m apart by the repeated fréezing.and expansion, of water in joints
and cracks. |

| Talus. Talus occﬁrs at the foot of many large steep cliffs,

especlally in the southern region. The talus slopes are as high ;s 30 to
40 m and individual blocks 2 to 3 m across-wefé noted. The screes are
still active as.occasioqal rock falls were observed. |

With the E;ceﬁtign of the large scale relict polygons, none of the
observed periglacial phenoﬁena are indicative of extreme conditions which
wou}d have occurred during the last glacial event. All show some evidence
of current activity, althougﬁ the large stones of the relict polygons

may have attained their original pattern during intense periglacial

" conditions of the last glacial event, ©
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6.4 . Conclusions
' This reconnaissance inyestigation of weathering features suggests . -
- that two weathering zones exist in the study area. Any single weathering i

criterion by-itself is non-conclusive, but when combined they indicate l

that surficial weathering characteristics tend to be more enhanced above

- -

*  and beyond the limits of the last glacial event (Section 2 2) Correlation

with other weathering zones indicates that the older weathering zone

2

has not been glaciated since the late, mid Wiseonsin (Dyke, 1978;
Tucker, 1979) and that the younger zone represents the extent of Late
. Wisconsin glaciation in the area. Periglacial phenomena, in general,

are active and are not indicative of glacial limits.
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CHAPTER 7 - A x
RATSED SHORELINES

7.1 ﬂIntroduction '

" Relict shoreline features provide evidence of marine action when
land-sea level relationships were different from the present. 1In glaciategd
areas the changes of relative levels of land and sea resulted from a

: b I
combination of glacio- and hydro-isostatic depression of the earth's

crust, and of euscatic searlevél fluctuations that accompanied
'deglaciation. Raised shoreline features are well preserved along the
‘coasts of the Hermitage Bay area taking the form of raised beaches and
terraces formed in unconsolidated material,.tpe upper limit of wave
washed boulders, bedrock benches with and without surficial covef, and
the upper contact between deltaic foreset and topset beds. They commonly
occur at specific localities separated by several kilomeéers of coast
showing no raised shoreline evidence. One problem is to correlate the
phencmena from place to place and recgnstruct the raised strandlines.

In the discussion that .follows, the term "benches" refers to platforms
carved into bedrock while "t;rraces" refers to the erosion of unconsolidated

sediments.

The only previous record of strandline elevations in the area was

provided by Widmer (1950). He identified, at Deadman's Bight southwest .

of Harbour Breton, an 8.8 m asl striated, till covered bench overlain

by terraced glaciofluvial deposits. The bench was interﬁreted as
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.Sangamon in'age. At other localities he did not differentiate between

" benches and teerraces, but rather considered their planation to have been

' coincident with 5'sets'pf strandlines occurring at 21.3, i7.6; 10.7, 8.8

and 7.0 m asl levels. As the Hermitage Bay area was then thought to lie

south of the zero isobase (Flint, 1940), Widmer ascribed the ofigin of the

.. strandlines to a series of large proglacial lakes of "Cary or Mankato

age" on the south coast. Widmer also speculated on the existence of a

~

submerged bench at 20 fathoms.

Grant (1975b, Fig. 1).nqted the bench at:Dgadmah's Bight, calling
it "interglacial(?)" and also two other purported (Section 2.6,. this
study) benches under till. Whiteman and Cooke, (1978) constructed a map
showing isople;hs of net postglaéial emergence in Atlantic Canada. Their
map, based on widely spaced data points, suggests tﬁat 20 to 30 m of
emergenée has occurred withiq‘the‘preseht study area in the lastr13,500
+ 500 years B.P. Tucker (1979), with muc;\bettér ;ontrol, was able to
determine more precisely the extent of marine overlap on the Burin Peniﬁsula
and showed that the line of zero postglacial emergence is located on ghe
séucheast tip of the péninsula, further south than~previously reported
(Flint, 1940; Jenness, 1960, 1963). Tucker also identified.a 4+ m asl
Sangamon platform around the ﬁurin Peninsula which is somewhat at odds
with ﬁhe level determined by Widmer at Deadmgn's Bight.

A model developed by Clark et al (1978) shows Newfoundland to
be located in 2 transition zone beyond the Laurentide ice sheet bht'hithi{

a zone of submergence due to a collapsing forebulge. The sea level

response to deglaciation in this transitional zone is one of inirial

_emergeﬁte followed by submergence. The maximum emergence of a strandline

v

formed 18,000 years ago will be -30 m asl but the value will decrease with

»
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incrqased'dis ance from“the ice sheet. The amount of submergence increases;

with distance from the ice sheet, to a maximum of 22 m asl.

}.2 Methodologz

Strandline elevations were measured using a Wallace and Tiernan

barometric altimeter, a standard method typically used for similar work in

the Arctic (e.g., Blake, 1975;: Ldken, 1973). ﬁaée'level was taken as the

< - v

still water mark at ;hé time of measurement and then later corrected ts
mean tide level using local tide taBles (Fisheries and Marine Service,
1978). Elevations a?e_to the nearest half meter.. The heights of waﬁeéu:_
benches and terraces were recorded at the-bése,of ﬁhe plaﬁform immedjiately,
befo?e.che landward rise (see Gray, 1975). Qutwash terraces were

measured at their leading edges. If bedding Wwas visible_the former lake

or sea level was considered to be represented by the angular unconformity

between topset and foreset beds. Wash limits, being concentrations of

'boulders from which fines have been removed were also levelled.

7.3 Raised Marine Shorelines

7.3.1 Benches

Elevations of bedrock benches are plotted in Figure 7.1 and
listed with locations in Appendix 1. Only two instances of till covered

benches were noted in the area. A 9.5 m asl bench at Oxford Point in

Deadman's Bight, discﬁssed previously (Sections- 2.6 and 4.2 ) ié'dverlain
. - -y

by till and deltaic sediments. Benches of similar elevation, but lacking

surficial cover, also occur on nearby Black and Gull Islands. The

159 _'
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Figure 7.1: Elevations (in meters) of bedrock benches,
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unconSoiideted material overlying the Sench has been terraced subsequent'

to 1ts deposition ‘and thus relates to a higher relative sed level which

occurred after the last.glacial event. The underlying rock platform )

antedates the deposition of the till and the episode of terracing.

Widmer (1950) and Grant (197§b) have suggested that the bench is of o

Sangamon age. .

- LY

In the immediate_area there 1; alsp a -4 + 1 m asl placform expoeed
at two lecations, one of which is till covered. Opposite Gull island,
1 km to the southeast of Oxford Point, there is a 4 m asl-bench overlain
by Gilbert-pype foresets. At Rocéy Harbour, 1 km east of Harbour Breton
a'5 masl bencﬁ is oierlain by till and wave reworked material. Other' Lo
occurrences of a4+ 1m 551 bench (Fig. 7.1) occur‘in.St. John's Bay and

r

Pool's Cove. The signifiﬁancelof this bench level is that Tucker (1979)

“-r

has interpretted a discontinuous, but recurrent, 4u+ 1 m asl bench
around the whole of the Burin Peninsdla as Sangamon in age. Although

Widmer (1950)‘_g\culated that there were two Sangamon benches of diEferent

elevations (levels unspec1f1ed) in the Hermitage Bay area, it is doubtful

that both the 9.5 m asl and 4+ 1masl benches represent Sangamon

marine planation. That they‘predate the 1ast glacial event is u iable,
but further age resdlutioe is impossible without absolute éates :Eghgood
stratigraphy. |

In the Wreck Cove-coombﬂe.Cove area there are two sets of bench

levels.: The upper bench is discontinuous and highly dissected (Figs.

2,12 and 2.13); its elevation varies from 28 to 35'm asl. A lower bench,

"at 15+ 2 m asl, is much more continuous and has suffared considerably

. .
. - e

*less dissection than the upper surface. It is characterized by several

well preserved, sometimes delicate sea stacks, caves, and notches. The
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lower bench Ievel was probably cut during the.Late Wisconsin postglacial

»

: high sea level whereas the upper bench represents a much earlier,

interstadial or intergldcial episode of planation (Section 2. 6). At the,

.__1.' Y

entrance Lo Wreck Ccve a modern platform tens of meters wide has been

»
A

cut by reoenr coastal erosion. .
e The discordant nature of the remainder of the. bench levels in the
Hermitage Bay area makes fur:her interpretations diff1cu1t. Most are

carvéd in competent bedrock and thus would have. required a greater per1od

of sea level stabilicy for planation than would have occurred during the

,postglac1al. They may be of any age, some possibly predating the Sangamon.

?Jr : & -

7 3. 2 Raised marine features in unconsolidated sediments

_ Figure 7.2 is a plot of elevations of raised marine beaches,

wash limits, deltaic topset/foreset bed contacts and postglacial benches

v

(see alsotAppendik 1). Marine limics, representing the highest level
reached by che sea on the glacio-isostatically depressed coast during the

late glacial and postglaeial time are also shown. Levels in the northern

*

Bay d'Espoir represent the strandlines of a large ploglacial lake and will

be discussed separately (Section 7 4.
In the Hermitage-Sandyville area 'a continuous 31-32 m asl terrace

]

extends, from Hermitage Bay to Connaxgre Bay. There is wave reworked

’ sedimenn overg¥ing undisturbed dark grey till to this elevation at

\
Hermlqage.~ This was the highest observed s:randlzne feature and may

T
Qx*mresent the maximum amount of postglacial emergence in the area. The

»

lowlands on the peninsula southwest of Hermitage are girdled by a

¥

continuous 20- 23 m asl strandline, sometimes more than a kilometer inland

. Ty
from t:he present coast (Fig. 2. 1). Till is evident in- severa'i. 5asta1 -

’
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White (1939), - . \
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sections (Chapteria)'butﬁis'5lways overlain by as much as 2 :5 3‘m_of-ﬁa§e

L reworked sediment. At Pass Island Tickle (Section 4 4 ) the base of the
'wavehregor;ed sediments is sharply. outlined by a lag deposit of large

boulders resting on_till. Strandlines on the Hermltage Bay side of the

peninsula have been preserved only in the coves and inlets such as Grole

(marine li:nit at 23.5 m asl).

_At Deadman's Bight the marine limit, defined by a deltaic topset/
foreset contact, occurs at 22 m asl. -A lower strandline at 11.5 m asl
represents a period when relatiue sea level remained constant for an
extended interval of time (1sostatic uplife equalling eustatic sea level
rise) and a large marine incursion occurred reworking previously deposited
deltaic sediments (Section 4.2 ). Further north, in Great Harbour Bight,

{

a deltaic topset/foreset contact at 17.5 m asl may represent the marine

-

limit there.
The limit of postglacial submergence along the Wreck Cove-Coomb's
Cove-Boxey-English Harbour West coast is represented by a generally

continuous bench at 15 + 2 m asl.” As noted earlier, the platform has

R

several notches, taves and stacks which could not have survived gleciation.
- This plus the lack of dissection of the poorly lithified bedrock indicates
a recent episode of planation. For this reason these benches are grouned
with postglecisl terrace levels. At Mose Ambrose, terraces cut into till,’
.capped by up to 2 m of wave reworked sediment; on elther side cf-the

harbour occur at 14.5 to 15.5 m asl. From these terraces a faint strand-
]

line can be traced inland for - 2 km (Fig: 2. 1)‘up the valley. At

L

Belleoram, wave reworked sand and gravel over till form a terrace at 16

- '

m asl.

. Qunwash/deltaic(;)_sands and gravels greater-tham 15 m asl 'in
. L C 7 o LB

u

i



delevation at the mouth of the BaY dn Nord River can be seen from Poal; : ; .
‘Cove. As it was‘not nossible to obcain access to the deposit, a valuevoﬁ:
20 m, recorded by White (1939) has been included in Figore 7.2. In spite
of possible differences in levelling techniques this value is consrdered
more representative of the maximum amount of submergence in this area than
an 8 m relue obtained‘for a terrace at the. mouth of e cirque in Turnip 6ore.
. - . | 7
7.3.3 Discussion < ) . o .
An attempt to accurately determine and correlate postglacial
:marine limits in the study area‘has‘been severely restricted by the lack
of datable organic meterialr Andrews (1975) has stated that "on the outer
coast of glaciated regions which were deglaciated early and.had only a
limited load‘fHermirage Bay area), the postglacial rise of sea level :
might have transgreesed over the oriéinal marine.limit and formed a
hféher and younger sea 1eve1.? To this,;ban be added the complication of
a migrating collapsing forebulge (Clark et al, 1978) :in which the pattern-
is one of emergence and then subsequent submergence. It may also be

-
possible that several of the terraces relate to separate glacial events.

-

Figure 7.3 is a construction of postglacial emergence based on
what the author believes to be the Late Wisconsin marine limits. The

isopleths were derired from a greater number of data points than used by
. ’ .
Whiteman and Cooke (1978) for the area and are considered to be more

realistic., The major, drfftrence is that the 30 m asl isopleth has been

shifted southwards from the northern Bay d'Espoir (Whiteman and Cooke)
]

to Hermitage (this study). The lines correspond in general, with isopleths

@

constructed by Tucker. (1979) on the Burin Peninsula.r . L .

[N
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. Southward-defiection of the {sopleths reflects?the.presence of an
ice mass in the Hermitage Bay area. The southwards dip and the close
spacing of the 15 and 20 m asl isopleth and the location of the 30 m asl

segment may represent significant thick amounts of ice over Hermitage Bay,

1

Connaigre Bay and Northeast Arm. A lack of ice or thin ice may be

fﬂ

responsible for .the wider spread of the isopleths to the southeast, which
agrees with conclusions made earlier (Sections 2.2 and 2.8).” The 11.5 m
marine limit at Furby's Cove, 12-15 m.asl terrace at the Head of Connaigre

Bay, 6.5 m asl terrace at Northeast Arm and the 17.5 m asl marine 1im1t in
Great Harbour Bight are all located further north than the isopleths

would indicate. This suggests that late ice may have remained in the

efiords and they may not have become ice free until a later .date after

' several,meters of uplift had already occurred. This ‘is further confirmed

by the general lack of terraces north of Furby's Cove especially when

compared to their relative abundance along the coast south of Hermitage.

-

From this, it can also be toncluded that the glacier which fed down

Hermitage Bay extended to a location between Hermitage and‘Furby's Cove,

The lack of recent glacial evidence in Gaultois further restricts the

l

position of the ice tongue terminus to north of Gaultois. Hermitage Bay

widens by a factor of greater than three past Hermitage and had the glacier

extended past Gaultois it would have spread laterally and thinned cau51ng

it to become buoyant.

Figure 7.4 shows the extent of postgiacial marine overlap in the
Hermitage Bay area. The amount of submergence varies dependlng on the

amount of 1sostat1c ‘depression and the time of local deglaciation.

r
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-

- f,é Ice Dammed Lake Levels in NorEhern‘Bay‘d*Eepoir

- Evidence presented earlier (Section 3.9 ) has shown that northern
Bay d'ESpoir was occupiéd by a large ice dammed_lake. Proglacial deltas
were constructed into the lake at St. Albans, St. Veronica's Head Bay

d'Espoir and Conne River (Chapter 5). - The. elevation of deltaic topset/

- foreset contacts are shown in Fig. 7.2 (note however, that the two 19.5

m asl elevations taken at the Conne River townsite were from sands and

gravels of unknown origin}.' The.elevations can be grouped.into two

separate sets (~ 14.5 and ~ 20 m asl). which suggest that there may have

'been two stages of the lake at different levels. The maximum height

of the lake surface was 22 m asl as represented by littoral sands and

1

topset/foreset contacts mear St. Veronica's. There is insufficient data

to recognize any tilt to the lake surface.

(‘l -

Lt
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CHAPTER 8 - o

CONCLUS IONS

The research described in the preceding chapters has served

-~

to provide an interpretation of late Quaternary history and enviromments

of the Hermitage Bay area which is éummarized belows

1. The area has been affected by at least two major
glacial events, the most recent being much less extensive
than the earlier one. Two dissimilar tills separated by a
sandy gravel unit at Trout Hole Falls Community Park (Section
3.2) demonstrate that at least two advances occurred here. -
Otherwise stratigraphic evidence of multiple till sections

.1s absent. However, very clear evidence is provided by the
persistent.recurrence throughout the field area of “freshn
unoxidized till at low elevations, juxtaposed against barren,
weathered bedrock surfaces directly upslope, indicating that °
the more recent glacial event occupied only the lower ground
(Section'2,2). Furthermore, differences in the degree of
bedrock weathering between uplands and lowlands indicate thac
two.weg}hering zones may exist representing a younger,Late .
Wisconsin glaciated surface an an older surface which remained
ice free during the Late Wisconsin (Section 6.2). '

a

2. The earlier glacial event completely inundated the '
Hermitage Bay area. %ts maximum extent is not known but the.

ice was sufficiently thick to contribute to the molding of

large bedrock hills into stoss and lee forms (Section 2.5) and
erode broad U-shaped valleys leading into Bokey, St. Jacques
and Mose Ambrose. Ice flow, as determined by bedrock asymmetry,
was largely due south. This glaciation accounts for the
ubiquitous occurrence of erratics and emplaced the "old" tills
‘found at.pass Island Tickle (Section 4.4), Seal Cove (Section
4.5) and near the mouth of Salmonier Cove Pond (Section 2.2),

: 3. The most recent glacial event was not all encompassing.

- Several hill tops remained ice free as nunataks, as well gs -
several other extra-glacial areas, The maximum extent of this
glaciation is illustrated in Figure 8.1, based on the compilation
of ice limit data presented in the preceding chapters.’ A
small ice cap centred north and east of the head of Hermitage
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Bay was distinctly separate from a;large,main;iéland'based_ .
ice cap centred-to the north.. The Garrison Hills acted as a

- topographic barrier to southwards flow of this northern ice. cap

and northwards flow of the smaller cap. The southern boundary -

of the northern cap is a wel

the top of the~field area from west of St. Albans to north of -

1 defined margin ¥xtending across -

area to north and west of Terrenceville where it connects with .

(Sections 2.2, 2.6, and 6.2)

" a similar limit recognized by Tucker (1979) on the Burin
. Peninsula. Many coastal areas remained ice free at this time

» -Several large, coalescent, ' .

inland cirques south of Salmonier Cove Pond contributed ice to
the smaller ice cap feeding down the valleys leading to

Boxey and Mose Ambrose. Isopleth curves of postglacial
emergence (Section 7.3.3), ice cap profiles (Section 2.8)-

and immature till (Section 2

«2) indicate that ice in the English

- Harbour West, St. Jacques and Belleoram area was relatively

thin and had little erosive power. There is na evidence for

nort owing offshore ice a
area, as proposed by Grant (
as the area underwent uplift

_Hermitage Bay, Northeast Arm

after severad meters of upli
7.3-3).

ffecting the southern part of the
1975b). During deglaciation,

» late ice may have remained in
and Great Harbour Bight until

ft had already occurred (Section

@ B
4+ The rate of deglaciation of tongues of ice feeding
into northern Bay d'Espoir was unequal. A valley‘glacier
which occupied the Little River valley extended across Bay
d'Espoir (Fig. 8.1) and created a large ice dammed proglacial

lake (Section 3.9) which was

sediment. Maximum height of

"subsequently infilled with
the lake was 22 m asl. A model

for a low slope, prograding delta advancing over
glaciolacustrine sediments (Figs. 5.13 and 5.14) is developed

. based on a type section at Conne River (Chapter 5). Three

distinct lithological units are present. A lower unit consists
of finely laminated silts deposited out of suspension from
sediments introduced into #he lake by inter-‘énq overflow
currents, and sharp based, graded beds deposited on the lake

bottom by turbidity currents

« Ripple cross-laminated and -

massive sands interbedded with clayey silts in the middle
unit were deposited on the front of a low slope, prograding
delta. A coarse upper unit of poorly sorted, structureléss. -

sands and gravels with crude
represents the proximal glac
advancing delta. :

horizontal stratification
iofluvial topset.beds of the .

5. Based on correlation with other weathering zones

{Broockes, 1977, 1978; Grant,

1979) it is tempting to conc

zone (areas lying beyond and

1977a; Dyke, 1978; and Tucker,
lude that’the older-weathering
above the makgins of the last

glacial event) has not been glaciated'for'go to 40,000

-

5 -

 Bay du Nord. It can be traced intermittently beyond the field - ;

@



—yéars and the.younger, less weathered zone Cwithin the limits .-

. of the last glacial event) represents the maximum extent of
.~ the Late Wisconsin glaciation (Secticn 6.2). This age
assessment is furthfr supported by differences in the degree .
of dissection of bedrock benches az Coomb's Cove amd Wreck -
Cove which have remained unglaciated- since at least the last-
interstadial (Section 2.6). The southern margin of the
northern ice cap is interpreted as representing the nmaximum
extent of this ice body during the Late Wisconsin glaciation”
and not the recessional position of a more extensive glaciation
as proposed by Jenness (1960). Independent research by
‘Tucketr (1979) led him to assign a similar age for a continuation
‘of this same limit over the Burin Peninsula. Marine
foraminifera in till; tentatively assigned an age of ~ 70,000
years, were deposited by a glaciation more etten51ve than the
last (Section 4.5).

6. Isopleths of postglacial emergence show that at least
30 m of uplift occurred since the Late Wisconsin deglaciation
(Sectlon 7.3.3). The mdximum a=ount of.uplift (32 m) occurred
in the Hermitage- Sandyville area. Till covered bedrock benches
(4 + 1'and 9 m asl) in the Deadman's Bight-Harbour Breton
area predate the last glacial event and may. possibly represent
Sangamon or earlier marine planation.

‘These results, in conjunction with those of ,Tucker.(1979), -
, should provide a broader understandiﬁg of the stjle of glaciation on
southern coastal Newfoundland during the Late Wisconsin, At this time

the south coast was not totally inundatecz. A'J;wfouﬁdlang based ice

N »
cap extended southwards, terminating against topographic barriers just

-

inland of the cgast, leaving several coastal areas and nunataks ice

free.  The southern Hermitage Bay area supporfed isglaced cirques and

‘a small icecap from which valley glaciers'féﬂ seawards; the southern

Burin Peninsula remained largely ice free. The fact that several ice.
free areas existed at this time supports the zeneral hypothesis put
forwdrd by Grant (1976, 1977b) and Ives (197§) that eastern North

America was not totally glaciated during the Late Wisconsin.

.

Any future research in the area should make a concerted effort )

»
»
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the events discussed above: To this end:the.

to 6btain.da£eable_6rg§n;é material and'thus §roy1de'aB§61ﬁte dﬁteé’fof;

marine 'till in the outcrop

N - . o T el '; R Y
at Seal Cove (Sectiom 4.5) should be further inveStigated.

-

-

'
-
A,

L

&
-
o
.
.
L Y
.
" - -
-]
-
.
LI - *
- P
wl
+
’
.
. . .
. . .



.~ BIBLIOGRAPHY

- - . -
n

AGTERBERG ‘FoP., and BANERJEE I. 1969. Stochastic model for the
i deposition of varves inwﬁlacial Lake Barlow-Ogibway, Ontario,
Canada. Canadian Journal of Earth Sciences,: 6f pp. 625- 652.

ANDERSON, F.D. 1965. Geology, BelleOram, Newfoundland. Geological
- Survey of Canada. Map 8-1965.

ANDREWS, ‘B.T. 1971. Techniques of Till Fabric Analysis._ British
Geomorphology Research Group Technical Bulletin No. 6. ’
———  Geoabstracts, Notwich, 43 pp.

!

s

ANDREWS, J.T. 1975. Glacial Systems- An Approach to Glaciers and
their Env1ronments. Duxbury Press;- North Sc1tuate, Massachusetts,
191 pp. . -

ANDREWS, J'T., and SMITH, D.I. 1870. Till fabric analysis; methodology
and local and regional variability (wigh particular referencé to
the North Yorkshiye cliffs). Quarterly Journal of -the Geological
Society of ‘London, 25, pp. 503-542. . P ‘ -

ASHLEY, ‘G.M. 1975,.. Rhythmic sedimentation in glacial lake Hitchcock
Massachusetts - Connecticut. In Glaciofluvial and Glaciolacustrine
Sedimentation, A.V. Jopling and B.C. McDonald editors), Society
of Economic Paleontologists and Mineralogis:s, Spevial Publication =
No. 23, pp.. 304-320.

BANERJEE, I. - 1973. Sedimentology of Pleifhocene glacial varves in
- Ontarieo, Canada. Geological Survey of Canada, Bulletin 226,
pp. l=44&4, : \ ’

BARRELL, J. 1912. (Criteria for the recognition:pf ancient. delta
deposits. .Qeological Society of America, Bulletin 23, pp. 377-466.

BIRKELAND, P.W.' 1973. Use of relative age-daring methods ina
stracigraphic study of rock glacier deposits, Mt. Sopris,
Colorado. Arctic and’Alpine Research, 5, PP- 401-416. e ’
BLAKE W. Jr. 1970. Studies of glacial history .in Arctic Canada,
I. Pumice, radiocarbon ddtes, and differential postglacial
uplifet in the eastern Queen Elizabeth Islandd. Canadian Journal
of Earth Sciences, 7, pp: 634-664 C

[N
° ) %‘-- ‘ *
. . " *d ¢ 5
. b R ’
- . hng [%
- .
F) ) * - ® ‘ l\
» . hd E
A e
. - , K ¥ . . "\; ot "
v .‘-: . o ’ I -~ N : . o o oo -"f.l-\lw Lo - i . - " " "-r 2 "-“ “‘
R f-f”,".; g ) . @’}' . L. oL o . N o L~ # ST
iy . Lo RN LT T .o T e



. 176

: - = s S
BLAKE, W. Jr. 1975. Radiocarbon age -determinations and postglacial
\emergence at Cape Storm, Souchern Ellesmere Island, Arctic
- Canada. Geografiska Annaler, 57A, pp- 1-77.

.BLUCK, B.J. L§6?. ?Sedimenﬁatioh‘of beach gravels: examples from south
Wales. Journal of Sedimentary Perrology, 37, pp. 128-156.

.BOOTHROYD, J.C., and ASHLEY, G.M. “1975. Processes, bar morphology,
‘and sedimentary structures on braided .outwash fans, Northeastern
Gulf of Alaska: 1In Glaciofluvial and Glaciolacustrine . '
Sedimentation, A.V. Jopling and B.C. McDonald (editors), Society
of Economic Paleontologists and Mineralogists, Special Publication
No. 23, pp. 193.222, . ° ‘ v ‘

BOULTON, G.5, 1968. Flow tills and related deposits on some
Vestspitsbergen glaciers. Journal of Glaciology, 7, pp. 391-412.

BOULTON, G.S. -1971. Till genesis and fabric .in Svalbard, Spitsbergen.
' In Till: A Symposium, R.P. Goldthwaite Yeditor), Ohio State
University Press, Columbus, pp. 41-72.

BOYER, S.J., and PHEASANT, D.R. 1974.- Delimitation.of weathering
zones in the fiord area of -eastern Baffin Island, Canada.
Geological Society of America, Bulletin 85, pp. 805-810.

BRADLEY, D.A. 1954. Geology of the Gisburn Lakef;‘Terreﬁceville
area, Fortune Bay region, southeastern Newfoundland. Unpublished
Ph.D. thesis, University of Michigan. )

BROOKS, T.A. 1977. Geomorphology and Quaternary geclogy of Codroy
Lowland and adjacent plateaus, southwest Newfoundland. Canadian .
Journal of Earth Sciences, 14, pp. 2101-~2120.

BROOKS, I.A. 1978. Geomorphic and pedalogic evidence of multiple

Quaternary glaciations in West Newfoundland. Geological
Association of Canada, Mineralogic Association of Canada, ,3/13)

Geological Association of America Abstracts with Programs, 3
PP 372. . ’

BURKE, R.M., and BIRKELAND. 1979. Reevaluation of multiparameter
" relative dating techniques and their application to the glacial
sequence along the eastern escarpment of the Sierra Nevada,
California. Quaternary Research, 11, pp. 21-51.

CALKIN, P., and GAILLEUX, A. 1962. A quantitative study of cavernous
weathering (tafonis) and its ‘application to glacial chronology

in Victoria Valley, Antarctica. . Zeitschrift fur Geomorphologie.
Bd- 6’ Pp. 317-324. N : . ‘ B

Q



N .M

CANADIAN, HYDROGRAPHIC SERVICE. 1977. Natural Resources Map: Bathymetry
15 074-A. Dept. of Fisheries. and Oceans, Ottawa, Ontarioc.

CARROt‘ T. 1974, Relative oge dating techniques and a late Qua:ernary'
chronology, Arikaree Cirque, Colorado. Geology, 2, pp. 321-325.

CHURCH, M., and GILBERI R. . 1975. Proglacial fluvial and lacustrine
environments. In Glaciofluvial and Glaciolacustrine Sedimentation, N
A.V. Jopling and B.C. McDonald (editors), Society of Economic -
Paleontologists and Hineralogis:s, Special Publication No. 23,
pp. 22-100.

CLARK, J.A., FARRELL, W.E., and PELTIER, W.R. 1978. Global changes in
postglacial sea -level: a numerical oalculation. Quaternary Research,’
9, pp. 265-287. | ’

CLIFTON, H.E., HUNTER, R.E., and PHILIPPS, R.L. 197t: Depositional
structures and processes in the non-barred high-energy nearshore.
Journal of Sedimencary Patrology, 41, pp. 651-670.

COLEMAN, I.M., and WRIGHT, L.D. 1975. Modern river deltas: variabilicy
of processes and sand bodies. In Deltas, Models for Explorationm,
M.L. Broussard (editor), pp. 99-149. Houston Geological Sociery,
Houston. '

COLMAN-SADD, S.P., GREENE, B.A., and O'DRISCOLL, C.F. 1979. Gaultois
(1M/12), Newfoundland, Geological Map 7869. Department of Mines
and Energy, St. John's, Newfoundland.

DAHL, -R. 1966, Block Eields, weathering pits and tor-like forms in the
Narvik Mountains, Nordland Norway. Ueografiska Annaler, 48A,
pp. 55-85.

DOTT, R.H. 1963. Dynamics of subaqueous gravity depositional processes.
Bulletin of the American Association of Petroleum Geologists, 47,
pp.-104-128.

DOTT, R.H., and HOWARD, J.K. 1962. Convolute lamination in non-graded
sequences. Journal of Geology, 70, pp. 114-121. .

DREIMANIS, A. 1971. Procedures of till investigations in North America:
a general review. In Till: A Symposium, R.P. Goldthwaite (editor),
Ohio State University Press, Columbus, Ohio, pp. 27-37.

.DREIMANTS, A. 1976. Tills: their origin and properties. In Glacial
Till An Interdisciplinary Study, R.F.-Legget (editor), The Royal
Society of Canada, Special Publication Neo. 12, pp. 11-49.




- -

‘DYKE;-A.Sai 1976. Tors and aéso;;écédfﬁegphergng phenﬁmgng,'sdmerse: .
.. Island, District of Frankin. Geological Survey of Canada, Paper

"DYKE,;A;' 1978, ' Qualitacive rates of frost heaving in gneissic ‘bedrock -
: on southeastern Baffin Island, Discrict of Franklin. Geological
. Survey of Canada, Paper 78-1A, pp. 501-502. - " -

ENGLAND, J., 2nd BRADLEY, R.S. 1978. Post glacial activity in the
Canadian high Arcric. Sclence, 200, pp. 265-270.

'EYﬁES,-N. 1977, ' Late Wisconsinan glacitectonic structures and évidence
of post-glacial permafrost in north-central*Newfoundland;_:Canadian'uﬁ

Journal of Earth Science, 14, pp, 2797-2807.. -

EYLES,.$§, and SLATT, R.M. 1977. Ice-margihnl‘sédimen:éry, glaciteckonicl_
and morphologic features of Pleistocene drift: an example from
Newfoundland. <Quaternary Research, 8, pp. 267-281, ' :

FERNALD, M.L, 1925. Persistance of plants in—unglacia:éd_éréas of
boreal North America. American Academy of Arts and Sciences,
Memoir 15, pp. 237-242. ' =

FISHERIES AND MARINE SEKVICE. 1978. Canadian Tide and Currenc Tables,
Vol. 1. TFisheries and Environment Canada, Ottawa..

FLINT, R.F. 1940. Late Quaternary changes of level in western and

southern Newfdundldnd. Geological Society of America, Bulletin,
51, pp. 1757-1780Q. -

FLINT, R.F. 1971. CGlacial and Quaternary Geology. - New York, John
Wiley, 892 pp. °

FOLK, R.L. 1974. Petrology of Sedimentary Rocks, Hemphill's; Austin,
Texas, 170 pp.

FRANCIS, E.A. 1975. Glacial sediments; a selective review. In Ice
Ages: Ancient and Modern, A.E. Wright and F. Moseley (edTEorSJ,
Geological Journal Special Issue No. 6, Seel House Press, Liverpool,
pPp. 43-08, '

“
- FRYE, J.C., and WILLMAN, H.B. 1963, Loess stratigraphy, Wiscensin
Classification and accretion - gleys in central Western Illinois.

Guidebook Series 5, Illinois State Geological Survey, Urbana,
Illinois.

FULTON, R.J., HODGSON, D.A., and MINNING, G.V. 1974, Inventory of
Quaternary geology, southern Labrador: an example of Quaternary

geology - terrain studies in undeveloped areas. Geological Survey
of Canada, Paper 74-46.



FULTON, R.J., and PULLEN, M.1.L.T. 1969.. Sedimentation in Upper Arrow
- Laké, British Columbia. 'Canadian Jéurnal of Barth Sciences, 6, .
Pp. 785'791- " - . . N

-
Cow

GALLOWAY, J.J. 1933, " A Haﬁual of Foraminifera. érinc;pia Press, -
Bloomington, Indiana, +83 pp. - ) N f : . .

GILBERT, R. 1972, Observations on sedimentation a¥ Lillooet Delta,’

‘ British Columbid. In Mountain Geomorphology, 0. Slaymaker and

H.J. McPherson (editors). Tantalus Pyess, Vancouver, pp. 187-194, °

-

1]

GiLBERT, R. 1975.. Sedimentation in Lilloset Lake, British Columbia,
-Canadian Journal of Earch Sciences, 12, pp. 1697-1711, -

GRANT, D.R. 1975b. Glacial features of ‘the Hermitage:Burin peninsula

area, Newfoundland. Geological Survey of Canada, Paper 75-1C,
Pp. 333.334, .

GRANT, D.R. 1975a. Glacfal stvle and the Quaternary stratigraphic
record in the Acrlantic Provinces, Canada. Geological Survey of
Canada, Paper 75-1B, pp. 109-110, :

GRANT, D.R. 1976. Late Wisconsin ice limits in the Atlancic provirices
' of €anada, with particular reference to Cape Breton Island, Nova
Scotia. Geological Survey of Canada, Paper 76-1C, pp. 289-292,

GRANT, D.R. 1977a. Altitudinal weathering zones and glacial limits in
Western Newfoundland, with particular reference to Gros Morne °
Nacional Park. Geological Survey of Canada, Paper 77-1A, pp. 455
463,

\
GRANT, D.R. 1977b. "Glacial scyle and ice limits, the Quaternary N
© scratigrapkic record, and changes of land and ocean level in the

Atlantic Provinces, Canada. Geographie Physique et Quaternaire,
31, pp. 247-260.

GRAY, J.M. 1975. Measurement and analysis of Scottish raised shoreline .
alcictudes. Occasional Papers No. 2, Department of Geography, Queen
Mary College, University of London, 40 pp.

" GUSTAVSON, T.C. 1975a, Bathymetry and sediment distribucion in
proglacial Malaspina Lake, Alaska, Journal of Sedimentary Petrology,
45, pp. 450-461.

GUSTAVSON, T.C. 1975b. Sedimencation and physical limnology in proglacial
Malaspina Lake, southeastern Alaska. In Glaciofluvial and Glacio-
lacustrine Sedimentation, A.V. Jopling and B.C. McDonald (editors),
Society of Economic Paleontologists and Mineralogists, Spectal
Publication No. 23, pp. 269-263.



180

GUSTAVSON, T.C., ASHLEY, G.M., and BOOTHROYD,.J.C. 1975. Depositional
sequences in glaciolacustrine deltas. In Claciofluvial and .
Glaciolacustrine Sedimentation, A.V. Jopling and B.C. "McDonald
(editors), Society of Economic. Paleontologis:s and Hineralogis:s,
Special Publicncionrﬂo. 23, pp. 264-280. L :

~

HARMS, J.C. 1974. Brushy Canyon Formation, Texas: a deep water density

~ curreft deposic. Geological Sociecv of America, Bulletin, 85, -
PPs 17631784,

HARRISON; S.S. 1975, Turbidite origin of glaciolacustrine sediments,
Woodcock Lake, Pennsylvania. Journal of Sedimentary Petrology, '
45, pp. 738-744, . t . "

Ay}
»

.HENDERSON, E-é.' 1968, " Patterned ground in Southéqstern Newfoundland,
Canadian Journal of Earth Sciences, 5, pp. 1443-1453,

HOLTEDAHL, H. 1967, Notes on the formation of fjords and fjord-valleys.
Geogra:i:ka Annaler, 49A, pp. 188- 203.

HOUBOULT, J.J.H;C.,.and JON&ER, J.B.M. 1968, Recent sedimenys in the
eastern part of the Lake of Geneva (Lac Leman), IGeologE\\ .
Mijnbouw, 47, pp. 131-148, ‘

'HUBLEY R.C. 1956. Glaciers of the washingcon Cascade and Olympic
.Mountainsj their present activity and its relation to local
climatic trends. Journal of Glaciology, 2, pp. 669-674.

IVRS, J.D. . 1966, Block fields, associated weathering forms on mountain

tops and the nunatak hypothesis. Geografiska Annaler, 48, pp. 220-
223, '

IVES' J.D. 1978. The maximum extent of the Laurentide ice sheet along
the east coast of North America during the last glaciation.
Arctic, 31, pp. 2453,

JENNESS, S.E. 1960. Late Pleistocene glaciation of eastern Newfoundland.
— Geological Society of America, Bulletin 71, pp. 161-180.

JENNESS, S.E. 1963. Terra Nova and Bonavista map area, Newfoundland,
(7DE 1/2 and 2C). Geoclogical Survey of Canada, Memoir 327, 184 pp.

JEWELL, W.B. 1939, Geology and mineral deposits of the Baie d'Espoir v
Area. Newfoundland Geological Survey, Bulle:in 17.

-

JOHN, B.S. 1971. Glaciation and the West Wales Landscape; Nature in Wales,
12-

JONES, D.J.  1965. The Gilbert-type Delta (abs,) . American Association'
of Petroleum Geologist, Bulletin, 49, pp. 345,

JOPLING, A.V., and WALKER, R.G. 1968. Morphology and origin of ripple-
drife cross-lamination, with examples from the Pleistocene af
Massachusetts., Journal of Sedimentary Petrology, 38, pp. 971.984..



181

- : M

‘KRUMBEIN, W.C. 1939. Preferred orientation of pebbles in sedimentary
= depasits, Journai~of Geology, 47, 'pp. 673-706.

e SUYAMBERT, AWM., KELTS, ‘K.R., and MARSHALL, W.F. 1976. Measurements of
S density underfloq’ from Walensee, Surtzerland, Sedimenrcology, 23,
pp. 87.105. - ' . S

. . . ) T
LOKEN, O,  1978. Postglacial .tilting of Akpatok Island, Northwest . .

" Territories. Canadian Journal of Earth Sciences; 15, pp., 1547-1553.

_ ‘ N

L@KEN, O.H., and HONGSON, D.A. 1971. On the submarine geomorphology
along the east coast of Baffin Island. Canadian Journal ‘of Earth
Sciences, 8, pp. 185.195, : g

HacCLINTOXK, P., and TWENHOBEL, W.H. 1940. .Wisconsin glaciation of =

. Newfoundland., Geologlcal Society of America, Bulletin, 31, pp. 1729-.
1756. :

.
by

. ‘- - V . s
MARCUSSEN, I. 1975. Distinguishing between lodgement till and flow ceill !
' in Weichselian deposits, Boreas,.4, pp. 113-123.. :

MARINE SCIENCES DIRECTORATE. 1974, Sailing Directions, Newfoundland.
Department of the Environment, Otcawa, Canada, 388 pp. - i

MATHEWS, W.H. 1956, Physical Iimnology and sediméntation in a glécial
lake. Geological Sociery of America, Bulletin, 67, pp. 337-532,

MCDONALD, B.C., and SHILTS, W.W. 1975, Interpretation of faults in
glaciofluvial sediments. In Glaciofluvial and Glaciolacustrine
Sedimentation, A.V. Jopling and B,C. McDonald (editors), Sociecy
of Economic Paleontologists and Mineralogists, Special Publication

- No. 23, pp. 123-131. .

MEIER, M.F., and POST, A.S. 1962. ‘Recent variarions in mass net budgers
of glaciers in Western North America. Incernational Association of
Scientific Hydrologists, Special Publication No. 58, pp. 67-77.

MIDDLETON, G.V. 1970. Experimental studies related to prgblems of
flysch sedimencation. Geological Association of ™nada Special
Paper No. 7, pp. 253272, . :

MORGENSTERN, N.R, 1967. Submarine slumping and the iniciation of
turbidity currents., In Marine Geotechnique, A.F. Richards (editor).
University of Illinof;_Pfess, pp. 189-220.

| . '

PHEASANT, D.R., and ANDREWS, J.T. 1973. Wisconsin glacial chronology
and relative sea~level movements, Narpaing Fiord Broughton Island
Area, Eastern Baffin Island, N.W.T. Canadian Journal of Eadch

» Sclences, 10, pp. 1621-1641,



L}

e

-

p

-

POST, A., and LACHAPELLT, E, 1971, Glacier Tce. University of Washington
Press., 3eactle, anc London, 110 pp. S

POTTER, P.E., and PE?TiJCHN. F.J. 1963, Pafeocurrent andeasin Analvsis,

-Academic®Press, Nar York, 296 pp.- o

: _POWERS,;HQC&).;QSJ. A new roundness scale for sedimentary particles.

. Jﬁurnal of Sedimqptary Petrology, 23, pp{ 117-119,

REINECK, H.E., and SISGH, I.B. 1973. Deposifional Sedimencary
Environments., Springer Verlag, New York, 439 pp,

RUDDIMAN, W.F., and McINTYRE, A. - 1979. Warmth of the subpoles ﬁ!&th i
* + Atlantic Ocean during norcthern hemisphere ice~-sheer growth, :
Science, 204y, pp. 173-175. .

RUST, B.R. 1972a, 3tructure and process in a braided river,

SedimelgagY. 18, rzp. 221-245, _ .
RUST, B.R. 19M2bA,Petble oriencafon in fluvi,

g/t ﬁtile sedimencs, . Journal
of Sedimencary Pezrclogy, 42, pp. 384-188. u

N

SCOTT, J.C., ‘apll ST. ONGE, p,A. 1968. " Guide to the description of cill.
_Geolog}éﬁl Survey of Canada, Paper 68-6, 15 Pp.

/
JSHAW, J. ﬁp?Z. Pleistocene chronology and geomorphology of the-Rocky
Mountains in south and central Alberta, 1In Mountalin Geomorphalogy,
0. Slaymaker and H.J. McPherson (edicors)T—Tantalgﬁ Press,
Vancouver, pp. 37-47,

SHAW, J. 1977. Sedimentation in an alpine lake)during deglaciatic
Okanagan Vallev, Zritish Columbia, Canada. Ceografiska Anna

59A, pp. 221-230.
JSMITH, N.D. 1978. Sedimentation processes and patterns in a gt cier:q

fed lake with low sediment input. Canadian Journal of Eardh Sciences,
13, pp. 741-756.

STANLEY, K.O., and SURDAM, R,.C., 1978. " Sedimentacion on the fron; oL
Eocene Gilbert-tvpe Deltas, Waskakie Basin, Wyoming., Journal ot
Sedimentary Petrology, 48, pp. 557-573.

SYNGE, F.M. 1977. Records of sea levels during the Late Devension.
Philosophic Transacrions of the Royal Society of London B, 280,
pp. 211-228,

THEAKSTONE, W.H. 1976, 4%lacial lake sedimentation, Auslerdalsisen,
Norway. Sedimentology, 23, pp. 671-688.
- - . ’ h S
THOMPSON, W.Q. 1937. Original scructure of beaches, bars, and Yunes,
Ceological Society of America, Bulletin, 48, pp. 723-752.



L

TUCKER, C.M, . 1976, Quacernary studies in Newfauhdland; a short review.
"Maritime Sediments, 12, pp. ‘0l1=73. T

TUCKER, C.H. 1979. Late Quaternary events on the Burin Peninsula,

~  Newfoundland, with reference to the Islands of 5t, Pierre et
* Miquelon (France), Unpublished Ph,D. thesis, McMaster Universicy.

THEHHOFEL, Y.He 1947, The Silurian of Eastern Newfoundland with some
data relating to physiography and Wisconsin glaclation of
Newfoundland. Amerfican Journal of Science, 245, pp, 63-122.

TWENHOFEL, W.H., and MacCLINTOCK, 2. 1940, Surface of N land.
Geological Saciety of America, Bulletin, 51, pp. 16 8

. /

-

VAN AtSTINE, R,E. 1948. Geology and mineral deposifs of the Se,
Lawrence area, Burin Peninsula, Newfoundland, Newfoundland
Geological Survey Bulletin No. 23, , -

VILKS, G., and MUDIE, P. 1978. Early deglaciation of the Labrador

Shelf. Science, 202, pp. 1181-1183.

WALKER, R.G. 1967, Turbidite sedimentary structures and their
relarfonship to proximal and disctal deposicional environments,
rnal of Sedimentary Petrology, 37, pp. 25%43.

WENTWORTH, C.K. 1922, A scale of grade and class terms for claatic
sediments, Journal of Geology, 30, pp. 377-392,

WHITE, D.E. 1939, Geology and Molybdenite Deposits of the Rencontre

East Area, Fzézune Bay, Newfoundland. Unpublished Ph.D. thesis,
Princeton Un rsitcy.

WHITEMAN, D. 1975. The sedimencology and paleotidal significance of
a Lace Pleistocene raised beach, Advocate Harbour, Nova Scocia.
Unpublished M.Sc. thesis, Dalhousie University,

WHITEMAN, D., and COOKE, H.B.S. 1978. Postglacial emergence in Atlantic
Canada. Geoscience Canada, 5, pp. 61-65.

WIDMER, K. 1950, Geology of-the Hermitage Bay area, Newfoundland.
Unpublished Ph.D. thesis, Princeton University,

-

WILLIAMS, H. 1967, Geology, Belléoram, Newfoundland. Geological Survey
of Canada. Map 1231A.

WILLIAMS, H. 1971. Geology, Burgeo (east half), Newfoundland.
Geological Survey of Canada Map 1280A.

WILLIAMS, H. 1978, Tectonic lithofacies map of the
Memorial University, Newfoun

Orogen.

183



=Append1i la

Striations: Location and Azimuth

Note: Number in parenthesis after multiple striation indicates -
relative age of striation-i.e., (1) 15 older than {2); (1)(2)1).
means one striation (2) is younger than the other ‘two (1)(1)"
with further age differentiation not posstihle. o

L

rAziﬁﬁ:h

Azimug
: gap Locqfion . (degrees) Map Location (degrees) -
1M/5 128577 206(1), 180(2) - 1M/12 777623 20
1M/5 122573 210 . 14/12 005802 24
or ) - ® 1M/12 988780 22
121568 . ‘ IM/12 833668 V221, 159
1M/5 118573 195 - 1M/12 090853
1M/5 093553 138 : IM/12 094879 149
1M/5 0813567 207. 1M/12 969754 1345(1), 224(2)
1M/5 865576 284 ' 1M/12 963736 L. 218
1M/5 867374 227, 260 IM/12 963726 | 206
1M/5 882598 170 1M/12 B78611 . 230
1M/5 819606 230(1), 190(2) 1M/12 893621 253
1M/5 878608 193 - IM/12 926681 251(1), 208(2),
1M/5 873600 . 266 N : \ o 232(1)
T
IM/11 136653 183 -
1M/11 138651 182 1M/13 073095 149
IM/11 193618 115 1M/13 074902 160"
IM/13 948051 178
1M/13 052953 172
1M/13 B05076 154(2), 195(1)
- 1M/13 788078 156
. IM/13 768061 194, 201
1M/13 772063 195
1M/13 846038 112

IM/13 037117 42
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Appendix 1b ~

_ wba:hering'Féa;urqs:.niffe entihl-Weatharing,
~ Rind Thicknesses, Map Locations, Elevation

Rind Th{ckness‘(a)~ Approximate

At

' b - Thickness
Map Location Differential Lithology . Elevarion
P Weathering (D) (m;llimeters) (meters)
11P/6 663614 R sandstone 3.0 - 15
11P/8 701587 D - fo . "
11P/8 686597 140 .
1M/12 072838 D granite gneiss - 21 213
1M/12 026806 ~D ’ 32 . * 168 -
1M/12 936726 R - sandstone 7 610
1M/12.B56652 R volcanic 10 137
1M/12 851686 . R volcanic 2 198
m 1M/12 087847 R&D pink granite 0 92.
1M/12 060853 R 20 183
1M/12 088061 R . granite 24 274
1M/12 094879 D ' 6 137
1M/13 076898 D 8 183
1M/12 761610 me tamorphosed 15
1M/12 B10671 R volcanic 5
1M/12 B0O1732 R . 11 . 30
IM/12 801732 D very coarse 29~ 30
: -grained granite
1M/12 802737 R medium grained 6 16,2
granite .
tM/12 969754 * R volcanic 2.5 45,7
1M/12 964740 R volcanic 5 91.9
1M/5 897597 R ' 3 45,7
IM/5 899597 R 1.5 15.24 .
IM/5 878581 R siltstone 1.5 91.4
(volcanic?)
1M/5 878581 D L 13 ‘91,4
1M/5 8B2569 R 1.5 91.4
1M/5 897606, R 6 122
1M/12 882617 R volcanic 4 65.7
1IM/12 893621 R volcanic 6 30.5
‘ R 19 137.2
1M/12 906662 R basalt? 6 137.2 -
IM/12 926681 R slate 5 , 137.2°
IM/12 926681 R sandstones 8.5 137.2
: ‘ coarse & fine
1M/12 942703 R 5 168
IM/5 889584 ‘R granite 5.0 30.5
1M/12 076836 R granite 8 152
1M/12 076836 R volcanic 3 152
CIM/12 076836 R volcanic 7 152
1M/12 076836 D volcanic 12 152



.

73“7th Location

1M/12 086828
IM/12 092820
1M/12 107786
C1IM/12 107786
IM/12 110804
1M/11 132800
T OIM/12 119763
T IM/11 133674

IM/13 074902

13/13 059984
IM/13 056994

IM/22 143634
IM/p 052598 °

1M/A3 051939 -

(continued)
‘Rind Thickeess (R)
Differential . Lithology
Weathering (D) -
D
D .
. R volcanic
‘D
D
-D
R conglomerate
R siltstone
R granite
D conglomeratce
D granice
D .
D . .
D slate
R sandstone
R granite
Tafoni granite '
" Tafoni granice

-

Weathering Featuras: Differential Weathering, ..

Rind Thicknesses, Map Locations, Elevation

Thickness
(millimecers)‘

140 e

Approximate
Elevation
(meters)

183
168
305
305
198
107
167
152 -
f1220

61
183
260
290
274
152
137 .
91

76

186



. Benches and Terraces: Map Lochcioﬁ_and‘zlevﬁcion 7

Map Location

- 1M/12: 813677
14/5: 906585
1M/5: 905589

1M/12: 958712

IM/11;173826
1M/11:173826

1M/11:180812,

14/6:181602
1M/6:183608

IM/11:200644 .

1M/11: 198646
1M/5:123559
1M/5: 128559
M/5:131559

 1M/5:190602 -

1M/5:122573
1M/5:121568
1M/5:118573
1M/5:119579

1M/5: 11957:’

1M/5: 08355

IM/53 084566
1M/5:058%48
1M/5:059538
1M/5:054570
1M/5:038565
1M/5:038565
1M/5:032563
IM/5:032563
IM/5:046611

IM/5:046611
TIM/5:104577

1M/11: 188651
IM/11:188653
1M/5:052613
1M/5:052613

IM/11:189716°

1M/5:094558
1M/5: 092555
1M/13: 958042
1M/13: 957044
1M/13:932017

L]
N

‘Appendix 1c’

° Bench (B)"
Terrace (T)

-~

L

HoUHg oW 3.,.a ﬁugtn:nlgauig}nzncnriu:a R L T L o U O e )

v

',

Delta Poresets (D) _"

e

-

Elevation

187

(meters)

31, 20.5,
4

19
6.5

8.5

3.5,°16

8
15
19
54

" 63, 42, 26,

10
13
13
13
14
16
15
15
16
14
18
" 3.8
7.2
7.1

15

28

. .14

' 35
18.5
10.5
. 17,5

16

11

15

31

9

13.5
17

14,5
19.5

30.5

22, 15



+

. ‘ Lot T 188
N - e e
. i : Bench (B) - L1 . o
' Map Location- . - - Terrace (T) . E%:Zi:::‘; R
- : ‘Delta Foresets (D) _ . .
~ 1M/13:926017 L ST 19.5 .
" 1M/13:934077 ' o “D - 14
1M/13:932096 D 19
- 1M/13:903123 | D 22
1M/13:863146 - ' T 15.5
IM/15:833668 . 22.5
11P/9:728615.- B < 27.5
11P/8:618608 - B .. 22.5 -
"5 11P/8:618608 T =710
1M/12:803647 T 21.5 |
1M/12:802842 "B - 22.3
"11P/9:661633 B ' 30 -,
11P/9:661633 T . 23,5
*11P/9:719615 , ' T . 13.5
 IM/12:777617 v T 16,10
1M/12:777617 - ‘B - 36.5
C1M/12:873725 T 11.5
1M/12:873725 B 25.5
14/12: 830666 T . .5
1M/12:830666 B, . 31, 5
- 1M/12:806674 T 32
1M/5:856580 T a 11.5
1M/5: 865576 D 22
1M/5: 875567 T 19.5, 10, 5.5
1M/5:875567 D 17 -
1M/5: 907588 B ©5
1M/5:907588 T 13.5
R % . ) .‘x
Datum take as mean tide level .
* Great Bay de 1'Eau Conglomerate g
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Figure 1.1:

Place names of most locations discussed in this thesis.
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