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Abstract

This thesis is concerned with the largest of the Cambrian
occurrences on the Avalon Peninsula in southeist Hewfoundland,
thet in the 3ranch - Poini Lance area, on the western shore
of 5t, llary's Bay. The area is, in general, a gently rolling,
me rahy, drift-covered expanse, hehind steep sea cliffs, and
hss a lsend area of mppreximately foriy-five square miles.

The oldest formation comnsldered in this report is The
supposedly late Precambrien Random gquartzite, which disconformably
uncerlies definite Cambrien strata throughout the area.
Cambrian rocks begin with the thin conglomerates, sandstones,
znd shales of the Donavista formetlon, which are followed by
thie linmestones and shales of the Smith Yoint formetion.

Lowver Combri=sn strota end with the red and green shales at
the base of the Hedland Cove fornation.

The red and green shales of the upper part of the tedland
Jove formation contain a2 Parcdoxides bepnettl fauna, and are
ce of early iliddle Cambrian age. These are cverlain by the

R

o

ark-grey shales and calelte-rich tufls of the Deep Cove

il
=

formation, which conteins the Egrudoxides Rickei and Paradoxides

Micddle Cambrisn strots end with the siltstones

r

of the Bilg Head formation.

The Upper Cambrian Ellint Cove formatiion, of interbedded
ahalee, siltolones, ond sandstones, is the youngest consolidated
scdlaentary deposit in the arsca.

3111e, dykes, amd two small stecks, of gabbroic composition,
intrude the Cambrian strata, and are affect=d by later folding
and famlting.

fThe eotrata, in genersl, #re thrown Into simple, north-
northeast trending, open folds, with northwest-dipping axial



plonea, and donbly-pluaslas axes, probadly the result of the
Tevordlen Acadion oroceny.

Paulés In the oreo are stes) and treneverse to the
regioncd strike, with rlchi-lateral strike-slip displacamsnts,
and are youngzer than the folflag,
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Foreword

This thesis, presented for ihe degree of llaster of Science at
llemorial Unlversily of lewfoundland, is the product of field work
carried out Jduring the summer of 196l. Financisl assistance for
this field work was provided by the lNationzal Resezrch Couneil,
and by the Geological Survey of Canada; this assisiance is
pratefully acknowledged herce.

The writer would aleo like to thank the followlng members of
the Deparimeni ol CGeclogy of lemorianl University, all of whom gave
freely of thelr time and experience in his behalf:

Ure We De Brueckner, Irofessor of sevlogy, under whose

supervision this thesis was prepared, for his advice,
eritiecicm, and encouragement;

br, 1., I, Hughee, and Tire s Ds Lilly, for thelr suggestions
and continued encouragement;

ir. Jo 'lo Dawson, for his help on a preliminary survey of
the area.

The aasistance of the following geologists is also gratefully
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ir. I, R Peters, Chief Geologisti of Sritisn lewfoundland
xplarﬁuians Lud., Lar hiis helpful swizestlons, and for the
uee ol Jrinco's dralting laboratory;
ir, d, I, lMeKillop, of the Hewfaunulani Deparinent of lMines,

L] L ]
or his practicel assistance in (he procuring of tase maps,
nd ia other ways.
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Urecne, of Pilting, Mogo Uistrict, dewfouniland, lir. Greene gave
UD & aumacr of nmore profitable cuployment to accompany Ltaoe author,
848 This, as well as his cheerfulness under irequently trying
Sonditions, and his excellent wer'c «3 ascilclant, deserves very
erateful aclknovledcaenb,

<he writer would 2lso like to thanl: the residents of Point
fence, Jranch, aad 5%, Jrides Lfor their hospitality and

€ooperation.



Cambrien yoe'se scceur in tvwoe main scctions of the peninsuls
botveen Gfe 'lary's and FPlseentia Boym in southesstern Hewfoundland,
one on the esstern nide and one on the western. The preseant thenis
doals with the castem occurrence, which is the largers The thesis
gros lies within north letitudes fifty-three desrees filty ninutes
and fifty-four degrees ¢ight minutes, and west longitudes foriy-six
degrocs forty-live nimutes s Torty-ocven degrees, and conteins
mmmulxaobmnﬂmmrhﬂfcﬁ:m“umm.

e area wider consideration contains two villages, Branch end
“oiut lance, the lowmer, with a population of shout 700, beins the
itrper. Soth are mainly fishing commmities, although some farning
and cattle-ralsing is carried one Dranch is linkeé to the line of
Settlonments alon; the east shore of Placeniia Doy by a good sravel
- mad, wnd o bronch road, of inferior quality, connects Point Lance
with civilizstion. Ouilying parts of ile ~mea are ccecessible either
by boat, or nlong the msny Lootpsths. Travel across country is
fairly casy, as the urea consists mostly of hog, with seatiored
apruce thickets, or “"tuckao®.

In general, the Branch - Point Lance area is characterizad by
‘sleep sea oliffu, behind which the country is a more or lsss rolling,
Tiher feutureless plain, cut by sveveral large survaas, and coversd
WMMWWMM@MMﬁa. The osea cliffs
' 8 semdi-continuous line {rom Redliand Foint to Jigging Cove,

2 only by sand and pebdie Luaches vwierc the sajor stroams cater
She wea, Thase clilffs renpe in elevetion from a few fwet to move

i 400 feet, and attaln thwelsr maximun height in the red and
shales of the lower and /i4adle Canbrian, and whore roaistant
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gebbro sills form a cap rock over more easily eroded dark-grey
gshales and siltstones. The latter situation accounts for the
450 foot prominence known locally as Fox Knobd.

The cliffs are broken in five places by beaches. The largest,
and most spectacular of these, is the sand beach at Point Lance,
which is a 1little over a mile long. The other four beaches, at
Gull Cove, Red Cove, Branch, and Beckfords River, are smaller,
and composed of coarse pebbles,

The inland part of the area is, in the main, ooccupied by a
fairly flat, rolling, marshy plain, coversd by Pleistocene glacisal
deposits, and marked by low hills and ridgeg underlain by resistant
zabbro. Relief varies from 300 feet to 500 feet, with few steep
slopes. Along Branch River, and to the north, the country is
covered with spruce and fir, interspersed with barrens and swamps,
and here, azain, relief is low.

The area iz diusected Ly a number of streams, all of which
flow southward into St. llary's 2ay, and, in general, follow the
northeast-gouthwest trend of the bedding. The larger streams
reach the sea in low beaches, the smaller plunge over the sea-~cliffs,
at some places in spectacular waterfalls. The two main streams,
Lance and Branch Rivers, follow the bedding for most of their
courses, Lance River, in its upper reaches, flows almost transverse
to the strike, but here it is still flowing on drifdt; as.soon as
it reaches bedrock, its course changes to follow the bedding.

In the southern, marshy portion of the area, outcrops are
eonfined largely to the coastline, and to the lower portions of
the river valleys. Only a few protruberances, of gabbro, ocour
inland., However, on the barrens north of Branch River, outorops

Are fairly oommon, and the Random quartzites, in partiocular,
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outorop in long, rocky ridres.
Previous Geolosics) Work
The Branch-Point Lance area has not been the scene of
extensive geological endeavours. Deyond brief visits by A.
Mysray in 1868 and J. P. Howley in 1869, liitle work of a
zsolozical nature was carried out there until 1955, when R. D,
Ifutchinson, of the Geological Survey of Canada, made a preliminary
survey. This, except for a Durham University expedition in 1959,
has been the only attenpt at detailled mappine in the area.
The history of seolosy in Newfoundland is genexrally considered
%o have begun with the endeavoure of J. B. Jukes, 1. A., of St.
John's College, Camhridge, who, at the request of the Tewfoundland
Government, conducted a survey of the Isleand during the years
1839 and 1840. In his report, Jukes makes no mention of the ‘
Branch-Point Lance arez, and it seems falrly certain that he did
not visit i4¢. However, he divided the "agueous or shtratified
rocks of Newfoundland" into four main formations, which are ziven,
in desconding order, in Table 1%
Zable 1
After Juies (1843)
1. Coal formation (a) Upper Portion
(b) Tower or Red Portion
1t Hasmegdan Tinestone
2. Uppex Slate Fommation
(a) Belle Isle slate and gritstone
(p) Variescoted shales
3. Lower Slate Formation
(a) Signal Hil1l sandstone
(b) St. John's slate

1"'0 G‘ 3 I' S Fo t
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Red and green shales of the Lower Cambrian at Chapel Arm,
Prinity Doy, similar to those in the Branch area, are placed in
the variegated shale member of the Upper Slate formationi hence,
it seems probable that the Cambrian strata in the Branch area
would have been placed in thie division, had Jukes known of their
existence. However, from observations made at Placentia, North
Harbour, and Colinet, some thirty miles north of the Branch-FPoint
Lance area, he concluded that "the whole of the peninsula between
St. Har§'s and Placentia Bays is composed of the Lower Slate
formation", and makes no mentlon of any younger rocks.

In 1859, the Branoh area uade a apeota;ular entrance into
geological literature with the publication in the Quarterly
Journal of the Geologloal Bociety of London of a report dy J.

W, Salter' on fossils from North America. The greater part of

this report deals with =zpeoimens of a Paradoxides, sent to the
Bristol Institution by a Mr, Bennett, who collected them in the
vicinity of Branch. This Paradoxides was the first Lower Palaeozoic
fossi] identified in Newfoundland, and served to establish the
presence of that zone in this country. '

The next organized attempt at a geologiocal survey of
Newfoundland came in 1864, when A. Murray, of the Geological
Survey of Canada, was eeht to the lIsland, at the request of the
Hewfoundland Government. Murrey continued his geological
investigations on the Ieland until 1883, In 1869, J. P. Howley
was appointed Assistant Geologist; he succeeded Murray in 1883
and continued work until 1909. The results of the work of these
two men were assembled and published in collected form in two
Volumes, the first covering the period from 1864 to 1880, the
SGcond from 1881 to 1909.
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Murray began work on the Avalon Peninsula in 1868, and
gucceeded that year in dividing the rocks there into three series,

which are given, in descending order, in Table II.
Igble 11

Lower Silurian Series

Intermediate Series

Laurentian Series
Tha rocks of the Branch area, which was visited during the
summer of 1868, he included in his Lower Silurian Series. Murray's
visit to Branch seems to have been marred by inclement waather.
However, he mentions the well-cleaved, fossiliferous, red and
green shales near Branch, the presence of numerous diabese dykes,
and the many small faults near the beach. He also mentions the
diabase sills and black shales south of Branch, and at Gull Cove.

In 1869, J. P. Howley was assigned the task of studying

further the formations of the Avalon Peninsula. In the report
for that year, it becomes apparent that Murray's Lower Silurian
Series contained an appreciable thickness of the present-day
Precambrian strata, as well as the Cambrian. Howley visited the
Branci area during that year, and his work, coupled with that of
Murray during 1868, led to the conclusion that "the whole of the
western shore of St. Mary's Bay seems to be ocoupied by Primordial
Silurian rocks". Murray's deseription of these rocks is as follows;

"The lower members exposed - here consist of red and green

sandstones, with slaty and arenaceous divisions] (Musgravetown

Groun) "with a remarkable band of whitish, hard, and compact

§§artz1te at the top." (Random formation). "===—= at Red Head
ver these strata werz found to be succeeded by a solid bed

of fossiliferous limestone of a red colour," (Smith Point

formation) "overlaid by red and green slates holding Paradoxides,

ggigh“—a-—— constitute the cliffs, for the most part, to Branch
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On the basis of field work accomplished in 1868 and 1869,
Murray concluded that the Primordial Silurian rocks of the
peninsula between St. Mary's and Placentia Bays were divided
into "at least two troughs, one towards the shores of Placentia
Bay, the other towards St. Mary's Day." It is with the latter
trough that the present study is concerned.

From 1669 to 1955, barring occasional expeditions to the
several excellent fossil localities in the area, very little
geological work was carried out on the western shore of St.
Hary's Bay. The fossilwcollecting expeditions, it is trus,
inspired at least two Dapers, and many new specles were desoribed,
but no mappipg programs of note were undertaken. In 1955, R.

D, Hutchinson, of the Geological Survey of Canada, conducted a
preliminary survey of the area. The results of this survey have
not yet bveen publishqd.

Mr. Fletcher, of Durham University, made geological observations
in the area while on a University expedition in 1959. His report
may appear as a thesis, but at the present time none of his
results are available.

General Geology

The area under consideration forms a southwestern part of the
Avalon P;n4nsu1a, in southeastern Newfoundland. This peninsula,
in gencral, ldes on the southeast flank of the Hewfoundland
fppalachisn -zsologic province (A. J. Bardley, 1951, p. 187), and
s gharacterized by structures ~/hich, in commor with those of the
rest of Newfoundland, and, indeed, of all Appalachia, have a
ééneral northeast trend, and are reflected in a remarkable

Parsllelism of bays, peninsulas, rivers, and ridges. The bedrock

e nalsts mainly of Precambrien sediments and volcanics, with



scensional synclinal or downfeulted remnznte of Caubrian strata.
e present report deals with the largest of these Jambrian

emmants, that in the Branch - Feint lLance area, on the western
Ehore of St. Marvy's Bay.

The oldest formmtion considered in this report is the white
i@rdgm quertzite, which overlies Precamndrian strata of the
Musgravetovn group, snd mnderliies definite cambrian strata,

throu “hout the area. Overlylng the Randoun formation, and in
disconformable contact with 1%, Lower Caubrian strata begin with
gandetones =nd conslomerates, followed by iimestones and red and
green nhales. .'1ddle Cambrian strata consift, irom the Lase upward,
~5 red and green shales, dark-grey shales, & remarikanle lens of

_ﬂﬁ s £nd darliegray siltsbonese Lhe Upper Cambrian oi the area

8 formed of interbedded sandstones, silistones, and shales.

ntrusive roeks are also prasent, =nd consist of disbase sills

neé dyres, and two smnall gabbro stocks. The stratigraphie
_f:&ﬁiﬂnshipﬁ are shown in Tahle IIXI (p. iv).

The Canbirian straia ncecur in a larce douwbly-plungsins downfold,
he southern portion of which is lost under the Atlantic Ocean,
Bavine barely snourh to ascertain the doubly-plunging nature of
fold. This larze downfold contains aeversl major aniiclines
'f_ﬁ?nﬂlinaa, vith northeaet trending sics, and numerous minor
@6s Paults in the avee are vertical, and one, at lesst, shows

Fldence of strike-slip dlsplacement.
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CHAPTER 2
STRATIGRIPHY and PSTROGRAPHY

It may be noted here that three new formational names are
used in this report. The introduction of new terms into an
already cluttered literature needs some justification; this will
be glven in Brief here, and treated more fully in the sections
dealing with the formations in question.

The name Redland Cove formation is used instead of the
existing Brizus (G. Van Ingen, 1914), and Chamberlains Brook
(Be F. Howell, 1925) formations, since the division between the
latter units cannot be made in the thesis area, except on
palaeontological grounds.,

The Deep Cove formation replaces 3. P, ilowell's (1925) Long
Pond and Kelligrews Brook formations, since it represents a
distinct lithologic unit, and, again, subdivision would have to

‘be based on palaccntologye.

“he neme llanuels formation, proposed by G. Van Ingen (1914) o
include the whole of the Middle Cambrian of southeast Vewfoundland,
&nd redelined by Re. D. Hutchinson (1955) to refer to the Middle
Cambrisn streta above the Chamberlains Brook formation, cannot
be used in the present area, since here the secuence 1is clsarly
¢ivisable into two units, neither of which closely resembles the
iype Manuels formation. These unite are here named the Deep Cove
and Big dead formations.

In all other cases, existing names have been used. The

Complete stratigraphic sequence is given in Table III (p. 10).
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LITIOLOGY
alluvium, till, and
outwash deposits

sandstonss, siltstones,
paper shales 750"+

dark-grey, micacsous
silistones 500"+

darik-grey shale, tuff
and volcanic brecciz
230%- 150"+

red and green shales,
with calcarsous and
nan-aniferous nodules
in lower portiona 1050

pinik limestone, red
and green shale 152°

conglom:zrete, sandstone,
&énd shale 0! 6" -« 7

viilte quarizites and
cuartzose sandstones
26 - 220

red, green, and grey
sandgtones

OT



11

Rondom Fomation

The name Nandom Tormetion is here applied to 2 sequence

white, quartzoze sandotones, which lies between the sandstones
shales of the Precambrisan Musgravetown group (not studied in
sis survev), =and the red sandstones and conslomerates st the
of the definite lLower Cambrian, The namne was proposed by
i; D. Vzlcott and J. P. Howley in 1900, to =pplyr to "the terrane
‘ sen the Signel H411" (formation) "end the Cambrian®™ (quoted
By A. 0. licyes, 1948); that is, to the youngest Precembrian
ecucnce in coutheast Newfoundland, Walcntf (1900) givee three
ed sections of this secuence, at Smith Point, Hickmams
bour, and Yearts Delight Harbour, in the Trinity Bay area.
23?41 only cne of these, thet =t Hiclkmans Harbour, lies on Random
'f;m" end aince this best shows the characterietie quartzitie
2lity of the intervsl, it must be considered to be the type

on. for the formetion. Walcott"s descrintion of the formation

Talle IV
After Waloott (2900)
Beclion, a=s measured by Mr. Howley, is as follows, downwards

Cenbrian
Random formstion

d. Reddish prey, muartzitic sandstone ..esssesssesss Li&f
:' -F-:;__,J.L __:]".J{..s.k.:...'..:.'.; siey £l ey SanGsions gessvesssssee 3 ’
gh ':I:.I"(I ey guartzitic ﬂ'ﬁ'l'lﬂa"bﬂﬁﬂ e*oeeenseeceereccs e Sé"
« {licaceous grey and greenisl flagpy sandstoNCsssss 68 ¥
2' ‘TL“‘TN Bﬁﬂaﬂtnr‘.a © @ 8B ® 06 I 9 00 S PSSO COT EOCEBOSEOOCSOS 16 .
*y Vilwendsh sud bluish srev nlaly srenacsousg
w Deda, breaking up into Fine shsles in nlaces wsese 26 7
e iylﬂ Pinkdah quartsite, in layers 1' to 3°
thiek 000 c 0 e e ves B sEs SISO B000COCEOOORSSITOREROTROES 25
.a--" :Eddiﬂh brown haxyd sancstoue eoev 00000000t saeoe 21
l.g‘ lnssive bedied white quartzite cceecscccssesscces 10 *
« llassive and thin bedi~d hard grey sandstome

u ’11&10 ® ® 5 0 ¢ 00000 00 GO COBOOSOGOCEOLIBIOEOIEPOIOSROIOTOIEOSOSDPTE 90 .



12

11. Dark grey fTlagey maatqnes *nesseeessens e OSS
12 Masaive bedded white QuaTtZi‘GE esseccssssee o63
13. Massive bhedded, reddish grey, quartzitic

SENIOBTONEG 475 od s 88505555 565 8 560 0e PO NS5 500 % ¢ -

Since 1900, the term Random formation has consistently
peen used tn refer to a white quartzite, with interberdded
sandstone and shale, which extends over large areas of southeast
Newfoundland, and which lies either at the base of the Camdbrian
or ot the top of the Precambrian, denending on the beliefs of

the authors (see p. 17).

Digtribution E

The Handom formation is heliecved to underlie definite
Omuadbrian strata throushout the Branoh-Point Lance area. It
outerops in the sea-cliffs at Tedland Point, and in small streams
betweon there and the St. Uride's-Branch road. North oi the road
i% outerops in Branch River, Beckfords River, and on the coast
at Jigring Cove. On the barrens north of Hranch it forms a
prominent ridge, c;early visible on aerial photographs, and
displaced in at least two localities by faults. Elsewhere, the

fomation is presumably concealod heneath drift and river alluvium.

a ckne

Roelra of the Handom formation, within the Branch-~Foint
Lence ares, coneish of white, loeally cross—vedded, silicae—
cemented sandetone (quartsite), with intercalated lenses,
8trinsers, and +hin heds of shale and sandsvone, cemented by
8rgillaceous and caleargous material, The best section of the
formation is that exposed in the sea-cliifs at Redland Point,
but this i1s inacceseible. Accordingly, the next best section,

Lin the valley of Beckfords River, will be described first. Here
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$ne Randiom formation 1= clearly divisable into #hree parts or
members; 2 basal cuartzlte member, an intermediate sandstone-
._.@ale member, and san upper quartzite member.
The basal quartzite member is not well exposed, the outerops
pecurins sporadieally in the river bed. DToth the base and the
‘top of this member are concezled., From the scattered outcrops

aveilable, however, the member is seen to consist of white,
1ight-srey weathering, very pure, recrystallized cuarizite.
fhe rock is made up alnoet entlrely of quartz grains, with some
ehalcedony grains, snd occasional rra@:wnfs of white mica =nd
magnetite. ZThe quartz grains are small, sut:-mxgular to well-
Tounded, and are cemented by sﬂiaﬁ., which ecrystallized in

_5,:.- bical continuity with the graina.

r The intermediate sandeione-shale member in the Beckforis
‘River rection consists of thinly interbedded, very fine-grained,

'.: ninnted, derk-grey, cuartsose sandstone, and dark-grey shale.

' sandotone is composed of sub—angsular to sub-—rounded gquartz

#nd chalcadony srains, with sone plagioclase feldspar, set in a

; vhich 1s 4in part ealecareous, in part arzillaceous. ‘here
cement is calcenreous, the enleite occurs in large crystals,

of which surrounds several quarts srainay sgiving 2 podkilitie
?-..'i' 2 to the roclk. These sandotone Leds often show rraded

ling on a very saell seals, and grade into the inore srgillaceous
» Lven in the latter, however, occusional isolated quartz
elne moke their appearance.

‘he upper quartzite member is well exposed in Beckfords

T+ This 18 sinilar Lo the lower member, except that it is
_Heﬂded, and is more completely recrystalliged, at least in

®S Upper portion, which consists almosi entirely of quartz., The
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lover portion contalns oocasicnal disces of Wimek shale, ranging
up to 8 millinetres in dismater, and mrranged parallel to the
cross=beddins in the quartzite. This member develops upward
ut of the interbadded sandatones and shales by decrease 1n
arsillaceous naberdial ard in corbonste cement, Th= latter 1is
entirely sbsent in The upper parta of the member.

The formation is approximately 220% thick in the Seckfords
River section. In the two other outcvrop areas of the formation
wrth 0f the Draneh - 51, Drides moad ( in Branch River, end on
the ridpes north of Brrne: ), the Tfomation closely remsmbles
the senquence in Seckfords Rivers 1t car be divided Inte the
thres moembers fescribed chove, «nd silica predominantes as the
conenting material ia the two cuartsitic wembers. The thickneass,
hovever, varies rreatly, and the grain size decrsases. On the
ridzea north of “ranch, only the upper cuartzliec member 1s
exposed; thin was colimatzd to be over 100" ithick. In Oranch
ver, the thicmoss of Lhe whole formution does not axceed
50%,

South of the road, the formation outcrops ot Redland Point,
md in saall brooks noirth of the point. 'lere the quartzite has
undercone 1ittles or no recrystallisation, znd ecaleareous and
arpillacasous cemants increrse in inporizice,s The three nembers
can he distinguished only in the gully wesnt of Green Hill lrooks;
they may exist c¢lsevhere, but lhe oulecrops, except 2t Eedland
Point, are too small fo £llow a safe interpretation. lo detailed
study could be made at Redlan! Peint, bocause of the difficulty
of reachins the pertinent are= of the cliff face. lowever, the
quartzite there seems to be much thinner, and leoss pure than that
in Declkfords River. Sub-sngular to sub-rounded quartz grains

predominate, it is true, but thev are joined by shale fragments
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s +0 + inch long, end ocessionel graines of sodic plegicclase;

there sand--s8ize conptituents are upuelly embedded in an

aceols Or colesreous mutrix, wvwhich constitates 20 to 50
pent of the rock. Fure guartz sardstone, like thet in

-_-_;“,u'.'-a orén River, except thet it hss a calcereous cement,

., purs cnly in thin stringers and lenses. The thickness of

forration here vas estimated at 2564,

sl

In ths =zully waeot of Creen Hill Braolk, wvhere the three
enbars of the landom Tormation can be diecerned, the pequence
i@ & whole 1o less pure than in the Beckiords hiver sectlion.
e two ousrtzite members contain anm*eciahiﬁ amownts of
predllaceous anberial, and the sandstone-shale member is less
Ifinitely quartsose. Here, the formntion is 31* thick,
Thus, the dandom formation in %he Irench - Peint Tance
attoine ity macimum thicimess in the jnortheast, where it
'?yre-"o:rm.-;;r‘;l;r & very puve, silice-cenented sendstone, and
#u168 rapldly ftowvard the southwest and west, whevre it loses

B Btate of high purity, ss caleareous and arglllaceous

f;," rialo replace silica in the matrin,

ations to 'mdexlving and Overlyingz Rocks
AL no place within the area s therc evidence to supzest

Weonformiity at the bane of the Ranfom formatien, There is
- ¥ o angvlar discerdmnce,; and evidence for &
Jormity is locking. Indeed, the contact is, in places,
rradationanl, tie asendstones of the Tusgrevetown zZroup
PEaeing in quartsz content ne the Lase of the Random

o1 i spproached. The lower contset of the Random
on ia therefore tenbativelr recarded as belry conformable
& Pigs, I, ITI),
The contact between the Random formation and the basal beds
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of the Cambrian (the Bonavista fomation). outerops in several

4| exposures. At all these points, evidence points to

‘l--..‘ . contact being disconformable. In Beckfords River, the

.I quartzite is overlain by a basal conglomerate, which

ﬂllﬂ pockets in the quartsite. This same situation holds

“ the long ridges of the Random formation outcropping on the

. parrens north of Sranch. At Redland Point, the contact is not
‘go obviously disconformable, the quartsite being overlain by

interbedded sandstone and shale; but here, again, the sharpness

 of the contact, and the abrupt change in the type of the

deposits, suzzest a disconformity. R. D. Hutchinson (1956)

nd evidence for a disconformity at Cape Dog, to the north

the Branch - Point Lance area, and again between Cuslett

d 5t. Brides, to the west of the area, where Cambrian rocks

£111 2 channel in the Random formation.

Pew definite conclusions regarding the origin of the

m formation can be made. The presence of cross~bedding,

_the purity of the formation, suggest a shallow-water

"._,. 1y, and the inecrease in grain size to the east suggests

" at the source area lay in that direction. It is the writer's
Pinion that the sequence is a marine, shallow-water deposit,

that the argillaceous facies to the west represents the

ffshore equivalent of the eastern quartzitic facies. However,

% 1e equally possible that the formation originated as a

Gelta~plain deposit, the highly quartzitie portions representing
.. 28 of marine transgression into valleys or low-lying portions

o the deltas. A more detailed study of the formation is

eedeq before such conclusions can be drawn with certainty.
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d Correlation

The age of the Handom formation has long been a
mtroversisl topic among seologists working in southeast
foundlands Co Do Walcott (1900) originally referred it to
ihe Precambrian — "the Random terrane is believed to be the
mepber of the Avalon series" — apparently because of its
onformable contact with the Frecambrian, and the presence of a
"_-;:k-v.m ‘ormity bDetween 1t and the red and green chales of the

Cow

lower Cambrian. Later workers questioned the presence of this
gisconformity. A. O. Hayes (1948), in particular, states that
both contacts are conformable, and thet "the” persistence of the
3 te quartzite lying conformebly below the red and green
and the nodular limestone of the Lower Cambrian in

iearly every locality where the formation is preserved suggests
Iower Cambrian age”. E. R. Rose (1948), indwed, gcuu s0 far
8 %o discard the term Random formation, including the white

_ bzites in the Lower Cambrian Brigus formation. R. D,
ftchinson (1953), working in the Harbour Crace area, found
; quartzite - red shale contact was there disconformable
ad that the Random formation is, therefore, of late
weXozZolic ape, Other workers referred to the Random as
dng either late Proterozoic or early Cambrian in age.
iristie (1950) classes 1% as "Lower Cambrian or earlier”,
- The Random is, virtually, an unfossiliferous formation;

® the dilemma., Waleott and subsequent workers, it is true,
und annelid trails in shaly and arenaceous portioms of the
tion, but these do not permit an age determination.
Brefore, 1t has become customary to date the sequence on the

*8 of the presence or absence of an unconformity af its

Gontact. The validity of thia criterion is obviously
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-f;stinnﬂﬁlﬁn since an wnconfloraity must transeet time lines.
3  133 case of ths Hundom Lormation, the use of the unconformity
s doubly questlonsble, since in some loealities the formation

me an apperently conforusble upper coniacth, willle ia others

.j; contact 1ls Jdisconformable. [lovwever, in accordance with

_iﬂ $ine-nonourcd Lradition, the Random formation is here
?w-;tively aszimed a lats “roterosgolc azs, hecause of the
i-:ﬁu e of o Gisconformity botween it aad the Caambrian,

The Pandom sitrata in ths Jranch - Foint Lance area are
gorrolated wiih similar rocks on Hunﬂﬂm.lalﬁpd and on the
djacent mainland (llayes, 1943), on ithe eastern and southern
ghores of Trinity Uay (llutchinsen, 1953), on the Surin Feninsula,
md in other parts of G5t. lary's, Placeniis, and Trinity Bays.
uﬁ: may, pernaps, pve enuivalent o all, or part, of the.

ieikhead foruatlion of the 5%. John's aree, bul are probably
OULZET o

ihe landom formation is similar In lithalogy and

atlgrapile position to the wpper part of the lorrison River
ymation (Veeks, 1954%) on Cape Breton Island, and may, perhaps,
Worrelated with it,

2onavista Formation

= T

The name Sonuvista formation 17 liere applied to a thin
v of eonglomerate, sandstone, and shale, which lies
1 the Randonm quartzites and the Jnith Point limesione
Toushout the Yrench - Point lance area. The name was
0sed by G. Van Ingen in 1914, to apply to the Cambrian

8 directly overlying the Zandom formation. Van Ingen



13

+laea the Lover vanbrialn of seuthesst lewfoundlamd into two

s rmations, the Sonsvieta sand the Briszus formstions, the former
of ¢l aad grean snsles with limestons nodulesy the
- sy af rzd ahales only. A distinetive horizon of red

ane within ths Orizus Zomaatlion was called the Smith

membar. 'lowevery, alnes the boundary hetween the tHwo

gations is based on a change froan rod to grean shales, since

P is aifficvlt to reoognize this boundary in isolated outcrops,

g sines he oaleh Jolnt member outerops in most of the Cambrian

e ma

ties in soutiieast ‘ewfoundland, it has become cusiomary
l use Che limesions segquaence as & narker hn:f:i.mn, the beds
it heing oo sraed o the Lonavista formation, sind those

1t to the Arigus formation (see Tlubtchinson, 1954). In

---+ ance with this usage, the Smith Yoint member has heen

site rank of formation, This ueage ls adopted in

Ihe Bonavista formation, heing very 'th_'l.n., does not outcrop

ensivaly in (he area. ilowever, it is believed to overlie the
Hiom “oruation thiuwshout the srea, as 1t can be identified
1 loczlitiss where exposura permiis. 1% outerops at Redland
it (sec Fige III), on the barrens north of Branch, and in
Bards RUvor. At these loocamlities, it fomme » thin layer

3 the Handom and the Iwith Point formations, bayrdly worthy to
s=iisd o formation. lUswsver, siace 1t represents the equivalent
Ehlek senuonce 4o the nowth, 1t in so desiznated here.
._'..q-; p )

zey e

the formation Cisplays Lwo dlsblanet faecies within the

= Point Lance area. In the southern purt of the area,
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Redland Point, it consists of interhedded red sandstone and

'--‘___jf ; in the north, at its ouierops in Deckfords Miver, and on
e ridees north of Iraneh, the formatlion iz thinner and
Mqpitely conglomeriivics
The asvthaem Taecies ig bzyf exvosed on Redland Folnt,., Here
Zandon fomiation is overiain by a vhin seqnence o interbesdded
gandatone snd shale. The sandsbones cosmonly show cross-—
g, and consint Tor the woesi part of sub-ancular to sub—
ded quartz srainsg wiith minos anounts of sodie plagloelase
d rock Iracments, set in & slivy wateix rdch iu haemeilte.
3y form %hin veds and lenses, allemmating with oed shales.
The northern facies 1s best exvosed in Jecl-fords Tiver.
wishn fopastion here is 2 nediwa-~-groined conglomerate,
ing roundad pebblea averarins apdrrocinmabely 4 inch in
metor. The pebbles conmsish of quartz and anartzite, derived,

Ll probanility, from bhe quartalte members of the underlying

Tommationy and of quarbigose sandssone and siltstone,
ived Crom tihe intermediste member of the Raudon formation,
leps from pre—ilandoa rocike. The conglomeruie is cemented
piloareous material, which is red Ln tho upper portions. On
Tidges north of Branch, the lithology is similar to that in
Poris Aiver, buit the coaglomerate is Liner-grained.

2 Donuviata, as has besn noted, iz s very thin formation.

-

PESbOLs were talen ab Hedland Foinity Jecicfords dAdver, and
¥erml locullties on the vidoea north of sranch. 4% Redland
thﬂ fﬂlll} ]
S

- Sk B , I S
saotion, lven T-om top to botltom, was



Smith Foiani formmtion
Bonavista formation

Red shale, with interbeds of red
sandstone 1" to 3' thiock sscsnesssnswesssnssas LY 'l""

Red, cross—bedded sandstoNn® .scccesssssccsevss 0F 5°
Interbedded red shale and sandstone,

individual beds ranging from 1" to
4- in mcm's E R B R B B E N E B E NS ERELEEEESEERZS N E BB B :‘ g‘"

Potal sessncsnssssnsssnssssnnsssensasdnanannnan 67 OF
Random formation -
The Donavista formation here recis on a flat surfasce at the
top of the flandom formation. North of Branch, however, the
eonglomerate fills slight depressions in the Handom fowvmation,

1 the thickness varies from 6" to 2'.

>

idons to Underlyins and Ovexrlvins
o contact relations of the Donavista formation vary

lthin the map area. The lower contact is exposed in three
fﬁ’f-l- At Hedland Point there is no apparent unconformity,

but the sharpness of the contact, the thinness of the Bonavista
Eiif:tinn, and the abrupt change from guartzite to red sandstone
8nd shale deposition susgest, but do not prove, a break in the

« In Beckfords River, and on the ridges north of

Sranch, the Jonavista formation fills slizht depressions in the

MNENCe

andos quartzlte, and is composed largely of pebbles derived

rom the quartzite, provins the presence of = disconformity.

- The upper contact 1s exposed only at ledland Point and
Li'niﬁkforﬁa iiver. At the former locality there is a fairly
Merp break between the Smith Point and the Donsvista formatioma.
1?F'=r. the base of the Smith Point contains lenses and
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sors of red shale, and red and white ssndy limectone,
woting that the upper contact is gradational in the

qand Point section., Ia Jeckfords River, the thin conglomerate
of the Tonevista formation s overlain directly by Smith Point
mostonos The rod limestone fills emall depressions on top of
conglomerate, occupies the interastitial spaces in its upper
don, and forme part of the calcarcous cement throughoute.
thene reasons, the upper contact in the Beckfords River
2 is regerded as disconformable.

It is the writerfs opinion that the BDonsdvista formation
in the Dranch - Point Lance area represents the sedimente
_ sited in a2 shallow sea, the sandstone-shale facies to the
juth beins the offshore equivelent ef the northera, conglomeratic
deposita. The constitusnts of bhoth facles are derived
from the underlying Zandom formation, and the source
rea, ao succented by the directions of incresse in coarseness
if the fomation, probably lay to the north or saste.
- In detail, it is suggested that the constituents of the
onglomeratic facies, although they may have originated as
roan or residual deposits on the old erosion surface, were
Gy sorted, and distridbuted as the ooa covered the area.
"F furthor suggested that the advancing sea did not reach the
thermn part of the area until the begimming of Smith Point
d88, since the conslomerate is cemented, in part, by the red
“en material of the overlying formation, and the limeptone-
contact is disconformable., The southern section,
| has a gradational upper contact, and hence wns covered
f0Te Smith Point time, and recoived the finmer sediments from
i mrea to the north or cast, The climate in this land - rea
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oy probably tropieal, producing red soils, which were not
qu.oee in the shallow sea or tildal-flat in which they were
nooited.

and Correlation
Yo fomsils were found within this formation. However,
pince it disconformably overlies the Random formation, and aince
By its stratigraphic position and lithology it may be corrslated
- gith the earliest Lower Cambrian beds elsewhere in southeast
" pundland, it is tentatively assigned o Lower Cambrian age.
:14 tentative assigmment holds only for the ares under
onsideration, since the Jonaviste formatich, belnsz, in places,
basal conglomerate deposited in an advancing sea, must be
ed o transgress time.

The TDonavista formation in this area is correlated with the
id and green shales, red sandstones and conglomerates which
between the Random and Smith Point formatiomns tharouzshout
peastern Tewfoundland. This correlation is made on the
of similarities in litheology and stratigraphic position,
nd is therefore subjeet to correction.

Zmith Foink Tozmgtion

The Lower Cambrian sequence throughout most of southeast
AN G - and contains an excellent marker horizon, in the shape
' & series of red, wavy-bedded limestones and red shales. As
te in the discussion 6L the Donavista formation, G. Van '
gen applied the name Smith Point to this horison, giving a
P® section in Smith Sound, Trinity Bay, snd including it as

iber in his Origus formation. Other authors, however,

the member to formation status, using it as a marker
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sizon in the subdlvieslon ¢f the Tower Cambrian strata. This
ster usags 1o folloundhhere.

) T but ir.g.;l

Phe smith Point formation outcrons throughout the area in
beda, on the cgastal =21iffs, and as low ridges on the
ans north of Bromeh, ¥reguertly, vhen no outerop is seen,
@ prescncc of tha formation 1s indicaled by larse, rnugular

of mod linmestone, which sometines oceuy in wuch guantities

&
A

j:_.l

make travel up the miner streame extremely difTicult.

8 formetion iz best exposed on Bedland Point (see Pigs. IT, III);
>

however, the heisht and steeprnecs of the cliffs nake

'fl hasardous. It oulcrops ag=in in the bvrocks between there

8t. Drides -~ Dranch road, on Brench iver and its

8, on the rifsxes north of Branch, in Jeckfordas River,

1iffs at Jigging Vove, wasie, sgcin, high cliffe

The Smith Point formation is composed of red, wavy-bedded
Btone, and red, green, and purple shals., The mosl complete
sure of the formation cccurs on I2dland Foints here the

Eh Voint mcy bo Sivided dpto three members - & busal limestone

ME8Z, 8 shale member, and an upper limestons nember.

!he hasal linmestone member srades dowaward ianto the

i e end shale of the Donavisva formation. AT the base,

@suber 1o compoaad of thinnly LuSerbedded puxc white limestone

leareous red sandstone and shale. This mrades upward

& limestone, which compusss nast of the wiit. 1Red

8 825urs ma thin beds, lenacs, =id nodules tThroushout the

F half, and zives the limestone its peculiar wavy-bedded
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¢ the outcrops. Exposures chow only one limestone bed,
-; pbably the upper, amd there is a distinct poasiﬁility that
;u one is present over parts of the area. I!lowever, the
gearcity of outcrops makes 1t difficult, if not impossible, to
-% eertain,. The section at Jigging Cove could not be reached
for close study, but, viewed from some distance, 1t seems to
gontain only one limestone bed. Vhore the shale interval is
_;; ged, 1t cannot be distinguished from the shales of the
rerlyings edland Cove formation, except where the relations

f the outcrop to one or other of the limestone members ie

o

Z- --.
4 :;". = 3

The Smith Point formation is exposed in its entirety only
t Bedland Point, and measurements of the thickness were made
lere only. The section there is given in Table VI:

Tgble VI
mred s jon of the Smith Poin formation & Redland Poin

Hadland Cove Tormation

Smith Point formationm
Upper limestone membe? ...ecvssscssscsccsss H0°
Shale MmeMbeTr cesssscssssssessssesssssssse 115°
Lower limestone member cececessssscsssssso_Z'

Fotal seessscassvsasavsesssnssenssnsssnce LORY
Bonavista formation !
4 The cyclic nature of the bedding in the shale member 15}
Austrated by the following detailed section (thicknesses ave

.

tmations only):
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The contact relationships of the Smith Point formation
vary within the area. The lower contact 1s well sxposed on
Hedland Point, whera the base of the lower member contains
thin badn.of shale, ﬁnﬁ red and white sandy limestone, suggesting
& gradual change from red sandstene and shale to limestone
deposition, In BDeckfords River, however, the limestone fills
deprescsions and interstitial speces in the uaderlying conglomerate,
and the contaet is regarded as disconformshle.

The upper contact 1s well exposed only on Redlanéd Foint,
and is there drawn at the top of the upper limestone member,
this being the last appearance of masscive red limecstone In the

Lower Cambrian sequence. The contact is fairly sharp, but no
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evidence of an important bresk in deposition could be founds
the presence of wavy red shale interbeds in the upper half of
the limestone member, ané of thin limesmtone stringers aad
nodules in the overlying Redlané Cove Iformation suggest that
there is no significant break beitween the two units.

Origzin

The presence of marine fossils, ané the lzck of a bhreak
between the Smith Point formation =nd the overlying marine
rocks indicate that it is a marine deposit., Any further
statements as to the nature of the source area, method of
transport, or nature of thie basin of depoaiéian are not so
well grounded in fact.

Since the sequence is composed entirely of very fine-
srained material, it may be postulated that ths source area
was low, with sluggish streams delivering only mud and silt to
the sea. The position of the source arcs remains problematics
however, the outcrop pattern of the Smith Point sequence over
southesat Newfoundland indicate=s {that the present area lies
near the easterm bouadary of deposition, and the souree aresa,
therefore, lay, in &ll probability, tvo the easti.

The red colour of the sequence may be a reflection of the
climate in the source area - warm, tropiczsl climates usually
produce red soils. However, it may also mean srosion of red
rocks, of which there are plenty in the underlying Musgravetiown
rroupe Or oxidatlon after deposition. The writer ineclines to
the first sujzestion.

The limestone of the Smith Point sequence ia probahbly of
biochemical orizin, and may have becn spread over the sea floor
by wave and current action. The presence of thin shale rosidue=

in the two limestone members indicates thnt periods of limestone
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solution wvere fairly common, snd, poasibly, thece increased in
lencth near the top o these mambers, resultins in the deposition
of the shzle memhor, und the Limc—-Tregc shiales of the Redland

Cove formation. Pluctuations bHetwesen solution and deposiition
could also account for the aryeliec shele aenber (see W. D,
irueclmer, 1251; 2. Selbold, 1952)

The presemece of green skale in the secguence may be due to
ieveral posslible Tactorsig they nay bde caveed by short, periodie
climatic chonges in the source aren, by reduction of iron oxides
dJuring traansport, by introduction into the dbzuin of deposition
at places or times vhen oirganic matsilal was present in
sufficient quantities to establidh reducling condiiions, or by

reouetion durings disgenesis,

Thae Smith Point fomation containe & mesgre Trnuna of
poorly preserved hyolithids, brachiopods, and cryptozoans.
Thess usually occur in the limestones, and are most =busdant
in the upper momber. The poor ztale of preservation males
apeeiflic idenlification diffiocult, and no s=titempt et ouch
identification will be made in 4his meport.
Ame and Corelation

The fauna of the Smith Polnt szquence de not pemit definite
dating. Hovever, on the baslis of its atrabigrephie position

southesst

[

end eorrelation with similar strats elaevhere i
Teulowndland, i1t is tentatively asviimed & lLower Cumbrian age.
The foruation in the Franch——FPolat Lance aree 1s correlsated,
on the hasis of sinilarities In litholony and in stratigrsphie
poaition, vith sinilerly naned oticota cinevhere on the Avalon,

Jurin, nd Bonavista Peninsulas in scutheast .‘ewfoundland.
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Hediang Cove Fomuatlionm

Tamz

The nsme ".éa_la.:zﬂ Cowvas formatisn ia hers proposed for a
aseguence of red and resn shales, with ecalesreous and sanganiferous
nodules, which overlias the Spith Foinkt limastons throusaout
the Sranch - Point Ianee area. The type saction for the sequence
is at Rwedland Cova, sbout 13 milea weat of the village of
Point Tanoee
istination

Tled and gresn shalas ovforop sporadieally in a2 Leld running
£rom Redland Cora, weat of Point lance, norfhward o 3ranch
Hver, and thonce southecasiwaml and eastvard tovard Dranche
The alliffa fron Srenich Taad to Beckfords Alver are composed of
thias fomation, an ia ths showw In the 'ricmi-hy of Jinving Covee
An with %ha ofhar formntionn, the beat outorops oocur on the
coagly Inland, the fommation is exposed only in —iver beda and
in ncaﬂ;siunal aanll ﬁmtr.xb-:wa.naen in the 2ore barren, 1ess
narnhy arean, The sequence Is bYest exposed in Redland Cove,
where the whole forastion, oxouept for & covered iuntersval of
about S0, noy be stulled (cce ¥ig. IIT).
Iitholomry

Tre feddand Cove foruation le componed of red snd  sreen
shales,; with ocecasional linmestone stringers, snd sonttered
nengend ferous and ealearecun nodilen, In its Lype scotion, at
Rodlend Cove, the fermotiorn may be dividoed into flve menverss

The lowoernost membay, direotily overlying the Smith Doint
linestone, consiste predominently of rod shalec, with thin beds
ol greon ahdlog, and occaaionel stringers and scuttered nmoditles
of limzcione. The member outcrops la Liigh ¢liffa at the tase of
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dgdland foint, and deinlled séudy is difficult.

‘he ssocond nember ls more accesslble. It coneiats of a
mappavle unit of green shale, with & two-foot thicimess of
=ed shale in its lower half. 3Below this red bed, the green
ahale contains mumerous nunganiferoue nodulesn, and 1o sparsely
fonriliferouss The red bed, also, is replete with muaganiferous
nodulese Above the red bed, the gmnn'nha:l.u ia free of nodulds,
and ia highly fossiliformouse

The thixd member, like the first, consists of red shalea,
with beds and lenses of green chales, Colearvous agdules and
siringers, and manganifervus nodulesa, howevir, are no longer in
ovidencoe .

The fourth newtber is compoasd of & mappabls unit of
fosalliferous green shale, and is overlsin Ly the £ifth, and
lust, menmber, of red alirles, with bedo amd lenses of green
shzles increesing la importance in ite upper half, which underlies
the dark grey ashales of the Deep Cove formaatiom.

Individual memders can be recogaised only in the shore
sootiona, where outcrops are excellent. In these sections,
the tw0 mappable green shale units c:n always dbe racognizeds
away from the coast, howavery, thae divisiom is impossible, due
to the azcarelty of outerop. Minor changes ocour within the units
throuzhout the areag the nodular red shale bed of the seoond
neaber at Redland Cove doas not ocour elsevhore in the aroa,
and all) units vary somewhat in thicimess, On the vhole, howaver,
it ia belileved that the five memboers described ahove peraist
thirousbout the aroa, although they can bde recognizcd only where
outorop io continuduse
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Thisiness
The total thicmege of the Redland Cove forumation at its

Lype locality 1s cotimated Lo bz spproxinmately 1056'. In the
following section, given Ifrom top to bottom, =measurements
liated for the second, third, and fifth membhers are ncouratej

thiove ziven for the first and fourth mombers are estimstions:

Fifth member; red shale, with greasn bHeds
end lenSeR sevessvscssvessocvn lj(}'

o

Fourth member; green, highly feossiliferoun
shal

B ecosevesesesssrecsscscosnscevs 100°*

Third netiber; covered interval esesscssssces 50°
red shale, with green beds
and 1““3 ¢SO OD " O " O SR eaTSey 168'

Second member; grean, highly fossiliferous

=TT N e e A p————— :W’
red shale, with manganiferous
17 Lo T A ———— 2*

green, foaciliferous shale,
with menganiferous nodules .. 25

Mirst membor; red shalees, with thin green
beds and lenscas, ari occaslonal
1linestone siringers and
Nodulen sasssssscessssassssssae ! Ezg:

- Eotal LA A B AR I R I R I 1051'

Ho 2ccurate measurementg for this formation were obtained

elsewvhere in the ares,

The Hedland Cove formation hasz spparently conformable
upper and lower boundaries. The basal member conformebly
overliies the upper limestoriec bed of the Onith Point formationg
11iin beds and nodnlasg of limeatone in thies member point to a
rradusl change from limestone $o shale deposition.

The upper boundary, also, ier gradational. The upper part
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of the fifth member comsists wmostly of green shale, which
~rades almost imperceptibly inte the dark grey shalea of the
Deep Cove formetion.
Origin
The possible causes of rcd shale deporiliion have heen
listed above (see p. 28), and may, perhaps, be reviewed briefly
here; they indicate elther a troplenl climate in the source
area, erosinn of pre-existing red rocks, or oxidaition during
dlagenesis. The general conditions of depositiion must have
remalned fairly similar to thoee of Pnith Point time, with the
exception that calcareocous material could not exist in the basin
ol deposition, due, perhaps, to a slight decresese in water
temperature. <‘he source area was suill low-lyiag, gsuoplying mud
and ailt to the sea.
The presence of green shales in the formation nay be due

w0 & variety of causes. 3ince the gresn shales zre fosslliferous,
wihereas the red shales are not, 1% is possible that a surplus
of organic materlal may have cansed the estaplishnent of
reducing conditions at certain places nnd timos within the basin,
“he ferriec iron in the muds would then be reduced to the ferrous
state, zivingz the creen colour. Changses in the anount of
organic material present could be due {o changes in the rate of
ssdinentation, water currents, temperature, or any of = dozen
factors., However, the greem colour nay nlso be due to periedic
climatie chancges in the source area, or %o diarenetioc changes.
foss

The green slhale maubers and beds of the Refiland Cove
Tormation are usually highly fossilifeorous, containing numerous

trilobite remains. The red shale heds are unfo=csiliferouse.
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The lswar mamber of the foimatlon in sparsely fossilliferous,
as far as could be ascertained lfrom the Tew ocuterops =ccessible.
o definitely i1dextifisble remeinc vere obitained from this unit.

The oeen shajes of the second member a2y hisghly
Ffoap=ilifervus, containiny: 2 well preserved, though slishily
fiztorted, Paradoxidos hemettl femma. In the lowermos=t beds,
below the red noduler sghele horison, Paradoxides gtenlinlicup

Intthew prodoninates. lowover, speclimene of Peradoxides regina

atthew, and Agraulos spe. were alsc found. The red shsle bed
itoelf 1o wufospilifexouws., Above the red shale hed Earadoxidesg
bganettl Sedter and faracoxiden lancliliatug Hartt sppear, the
former being the more abundanid, '

The two latter fomms, together with an unidenti<ind epeciesn
of Af g, coniinmme Lo sppear slmoat to the bases of Lhe Deep
Cove shales, the last idontifiable fosnil, Zaradgxides hennettd,
being foumd shout 100" Lelow the contact.

Ace =nd Correlation

The fossils neationed infilcate that the e sud green
ohales of the Redland Cove formction, &t lercut Trom Lhe base of
the pecond membor upuwonde, reprepent the Fepradosiders bonnettl
fmmal sone, the lowermost Middle Cambrian szome in the Atlantiec
feumal resln, It is poesibls, but not definite, thal the
lowermost member giill bslonge In the lLower Coabrisn,

™he Eedland Cove formation, on the basis of its foeosil
ontent and 1ithelogy, csn be cormalated with Loweyr ang Hiddle
Combrian sireta elsevherce in southeast Hewfomndlend. The red
angd gzean ehales ol the Tirel nemter posoibly correspond to
beds ol the Briguc Tormetion cuicropping elsevhers in scutheast

wewfouwnd land. The remainder oi the formation, encompassin: as
it does the Paradoxides hennetil zone, is correlated with Thc
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Chamberlains Brook fomation of 3. F. Howell (1925).

The Chamberlains Srook formation can be distinguished on
lithological grounds only in the Manuels avea, in Conception
Bay, where it coneints of green slate, with n fev limeastone
bede. ZSisevhere, the Paradoxides bennetti some occurs within
a sequence of red ~~13 green shales, with no easily recognizable
lithologieal break to mark its lower contact. If the famtion
iz €0 be recognized in these areas, it sust be on palacontological
zrounds. The writer does not agree with this practice, and in
this paper the Zgradoxides bennetfi =zone is therefore gilven no
formation nane, bt is included in the ‘lodland Cove fommatlon,
which can be distinguished clearly on lithologiecal grounds.

2geo Cove Foration

Nana

The name Deep Cove forsation 48 here proposed for a uqm'lo
of dark-grey to black, highly fosslliferous shales, which
overlics the Redland Cove formation throughout the Bmel; o
Point Lance area. The type area for the sequence is at Deep .
Cova, about two milea northesst of Irauch, These ahalens mhin
& rather large lens of tuff, which is here namod the Teod Cove
membar of the formsation, with a type mection at Red Cove, three
miles southweast of Uranche
Liskribution

The dark ghalea of the Tesp Cove forzaticn are belisved to
overlis the Redland Cove shales throughout the ares. Thu best
exposure of the sequancs ia at Desp Cove, north of Branch,
vhare, in low coastal cliffs, & couplets section through the
foraation is oasily mccessibles DBlack ahsles of this formtion
aloo outcrop in Redland Cove, fed Cove, at Dranch Head, et Big
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fdeady in Jm Cove, and in meveral saall exposures inland.
These expoasures, howevery are either incomplete or inaccessible.

Ihe tufif msember ie best exposed in !ad Cove, where a
complete sention is availadble, aszain in low coastal oliffe. The
nenbay conatitutes the cliffs from there alwmost o Sranch Tead,
Hub tha cliffs cannot bde investigated closelye A thin bed of
tuff, bvelieved to reprosent the rapldly thimning northuard
extension of the member, ocours in the biack shales onst of the
aouth of Dackfords fiwver, and in Deep Cove. Ho other outecrops
of the mcaber are knowne

Iz the type arva, at Deep Cove, the formetion is composed
of fine-grained, dark-grey shale, which grades upward, near the
top of the unit, into thinly laminated, alternaling dari-grey
md black chales. Here, the formstion contains 2 thin ded of
very Tfirne-greined, light bdlus—grey, calcite-rich tuff, which 1s
believed to be the equivalant of the thicker tuffaceous aenmber
to tho southe

In 1ts outerops caet of the mouth of Deckfords Tver, the
foraation containe several thin Weds of grey lisestons, which
exhibit gradational boundariss with ilhe shieles. Delow these,
the thin tufl bed cutcrops, and is undeclain by laasinated,
dor-greoy and black shales. The lower poréion of the formation
1is not exposed ‘u:r-;.

™e Deop Cove fomution fomg moat of the scastal ¢liffs
Tfrom Smell Point to Deanch Teed. Here the fomation coneists,
fron the bottom up, of darb-grey dhale, tulf, and fark-grey
uhales The ghole is sindlsr %o that at the othar cutoropn,
except that the base of the upper shale bed contains numerous

anall =aud pellets, probably indicating penecontemporaneous
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i
eronion, ~nd a minor hiatus, AL ite other ouicrops, the formation
conisists only of dark-grey shalei Lhe Luflaceous beds and the
limestones are noi presents

The Hed Cove member, at ite type ceciion, consists ol
interbefded, fine-—grrcined, lisht blue-riey tuff and fine-grained,
lizhi-rey, volcanic breccis, with Irsgucents up to two linches in
“lancter. The finer-grained beds consist of fincly intermingled
volcanic zsh and calcareocus material. The coarser beds contain
ansuler blocks of a:a;f,ﬁﬂaloidal andesite, occasional fragments
of a very iine-grained, =cidic-looking volcanic rock, niyshly

angulure Craguente ol glassy pumice, =ndé occdsionzl pieces of

voleanie glass, The amygdulas in toth the bleocks and the pumice
are filled with chalcedonie silica or caleite, or Loth, the order
of ceryatallizetion being silica and then culeilbe. Usually, the
slass fragmnents are pariially or wholly devitrified, and the
ole Is sl in & caleareous aabrix.

Farther north, at its outcrops in lesp Cove anc =mear the
wouth ol Declzfords Niver, the pyroclastic sequence consists only
of very fine~grained, llght Diwe—grey, Nighly calelitic tull,
with no bLreccious herizons. The tuff here contains thin stringers
of caleite, anc much finely dinseminated pyrite.

4
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A meagured sectlon of the formation, talten at iUs type
nrea, is given below in Table IX:
Zahle IX
leasvrod section of the Deep Cove formation =t I1ts type locality

Dig He=d Tormation

Deep Cove formation

Laminated, dark—-grey to blact 2haleS esecescase 59"



Finewgrained, light blue-gray,calecite-rich
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Dark—=rey chale, lanminated near the t0D <eeses 171'0%

Tutal ® O ® G B8 OO T OO O OO CO 09 S0 SO C O CSeneoePeNS 230'6.

0!6!

Redland Cove formation

To other complete outerop of the formation is Imown within
the area. However, paritial sections are availadle, =nd since
these ahow the thickening of the Red Cove member, they will be
iven here. On the aoast emst 5f the mouth of Peckfords Miver,
the section given from top %o bottom in Table X was obisined:

Table X

Mpesured sechion of the Deep Sove fomation east of le mouth
of Beckfordg River

Big NMead formation

Deecp Cove formation

Leminated, dark-grey to black shale,
with several thirn grey limesione LOdS seseses 18¥5%

Fine-pgrained, light blus-grey, calcite-

I’iﬂ!—h tlﬁf IR N E R E R R E R NE S RS NENE RSN R R REEE E N 2’0”

Lasiinated, dark-gray fto black ghale scesecsss LY0"

Covared intervel of unknown thickness

Total sansecnsscssosnachennsassssntasasnanve 2H'5%
Redland Cove formation
In Red Cove, no measurements could be ohtained for the
shale nembers of the formation. However, the tuff and wnlcaniec
brecels sequence here is appro=imately 460* thick, and rnonsists
of volsanic breccis beds 6" to &' in thiclmess, separated by

1" to 6" thick heda of Tine-grained fissile tuff.



Loth the bottom and Lop of the Decp Cove Lormation reflect
sradual changes in the type of deposition. The base of the
forauvion is difficult to fix accur=ately, the grey—-green shales
of the Hedland Cove formation undergoing a very subiic change
in colour as the top of that fommation is reached. The top of
the fomation, &lso, is bransitional, beds of dark-grey shale
appearing with the =iltstones of the everlying Big llcad formatlion.

e nature of the coatactz of the tuff-brecccia horizon
with the unferlying and overlying shalcs 1= Zifficuli to ascertain.
In locelitlien wvhere ths tuff is fine-grained and thin, the
contaects seem to be conformable., In fGed Cove, the lower contact
ol the thick tuff segquence seems o bg ¢ treuely irregular. The
cutcrop occurs in a steep cliff face, however, and close study
i= impossible. The upper comtacst hera ssous 4o be conformable,
but the presence of mud pellets al thie baaec of the overlying
shales may indicate a minor disconformity.

Ho eriteria indicative of the source of the sediments are
apparent in the Decp Cove formation. lowever, the dark-grey to
black colour of the shales is indicative of either a change in
tiic climate of the source area, or of & copious supply of
organic material in the basin of Geposition. Since the formation
is replete with fosa renainge, the laitser ouggestion io the
more likely. The presence of thin beds of limestone suggests
that vater teaperature was (alyly highes 1T is possible, of
course, that the colouring effeet of the slowly-—decaying organic
natier was sided by a change in the climate of the source area.

Therefore, & possible combination of climatic chenge, with an
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increase in organic material, is here invokod o explain the
sradual change from green to black shale depoalition. The
formation, in genernl, lacks ripple marks, mud craciis, and
other indications of shallow water deposiiion, sugsesting
sccunulation below wave base.

Ve have, then, fine~grained sedinents Ifrom an uniciown
source area accounmulating in an environment wvhere bhoittom life
was very shimdant. This quiect sedimentation was Interupted by
voeleanic activiiy, which spread ash and coarser material over
cexrtain parts of the hasin. The source of this material cennot
ve definitely asceartained, but the rapid thitlening and coarsening
of the tuff werber 1 the Ded Cove area sugpgesis that the parent
veleang was situated neerby. These velecanic ajectanenta are
predoninantly of a2 basic nature, but some =cidie, perhaps
silleified, fragmemnts wore noted, and the veslcles iIn the
breccia fragments are f£illed with silica, of uncertain origin.
The highly caleareous nature of the tuff lens is problematics
it may be due to the introduction of calecite during or aflter
clagenesis.

After this period of tuff deposition, dark-grey to black
ahales again accunulated, and were pgraduslly replaced by the
ailtetonea of the Big Head formation, ac the water depih decrecsed,
or &8 slightly cozrser eclastics were supplied fyrom & higher
SoUIrCe ares.

Josgils
The fossils of the Deep Cove shales may be divided into two

sroupni the lower three-fourths of the Formatlon conbains a

jclcad fayme, while the upper fourth holds a

Poradoxides Zovidis faunsae.
The following fossils were found in the lower part of the
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formatlions:

raradoxides hicksi Salter

Ciengeevhalus wermw

Sallella =v.

Salliguspis obe

Arraulos Spe

Conocoryphe =p.
and some agnostids

Possils of the Paradoxides dgvidis zone were first encountered

50* below the base of the Big Head formation, in the Deep Cove
area, Remains of the foasil zre numerous from that point to the
top of the Deep Cove formotion. The following is = list of the
foseile foumd 1n Fhe uwppor part of the sequonces

Paradoxides davidis salter

Balliclla baileyi (Dawson)

Gongcoryphe ap.

and aome asnoatids
Therefore, it is assumed that the lower 170' of the Deep Cove
formmation represens he Laradoxides hicksl zone, while the
upper 60' lie in the 2gradox’des devidis zons.
L7e =né SGerrelation

‘e black shales aad tulfs ol the formation, on the basis

of thair fossil content, are of !Middle Combrian age, and may

be correlated with the lower part of G, Van Ingen's Tanuels

formation, as the latter was redafimed by 2. D, Intchinson in
1956. This redefined lznuels formation inecludes srey o black
shales, with some limestone, and local volecanie flows and tuffs,
and inclndes the Zpradoxides hicisl, Parcdoxideg davidls, and
Earadoxides forchhammery zones, No foassils of the latter zone
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wvolre found In the Dranch - Point Llence zv=g, and it 13 probadly
represanled by all or part cf ithe wnfossilifervus Jig lead
fornatlion.

Tiie sequence may nlso be corroluated with the Tonz Fond and
Lelligrevs Urock foractions (0. P Howell, 31975), whlch imcluds,
rorpeebively, the Zasudoxioes LleoRal and Lhe oralaxicss davidis
zoness Jince, howevar, in tho preseny avea the palascustological
divislon is not aarked dy 2 lithologlc chings, the existiag
nanag camot be uned.

The Deey Cove formatiom, agein on the bapie of it fossil
content, msy be corrvlaved with pert of Lhd Towy'e Cova
fomatlon of the Fortwne Bay asee (Vidaer, gquotod in Mutchinson,
1956)e ihe Parsdgediden hicksl mose is not found therv, snd is
probably represected by an unlosailiforous interval, but the
~Sradapcides davidig zone does deours he Leep Cove fomation
is aleo oorrelated wilh bhe Zosuloxides ldoiked and Zarsdoxides
faylcia bede of Ugpe Freton Jlsland and LUarupes

ikre only posaible equivalent of the Ltwulf lean is 8 series
of pillow lavas, brecoias, nnd alate oceds, wiich guterops du thg
Arpentia area,; shirty aitles vo the norih, asad overliss the
Pagefonides duvidia sone (Melartnwy, 1356). Ia ihe precent case,
e tulf occurs within the Farsfoxidses Javdilg sore, and so is

not etyrictly equivalent in time %o Yne ATpeniia Deds,.

e nanc Uig dead fommeSion 19 harc propuend for a sequance
of micrceous slltotones snd dprc-grsy siolien, wiilad gyerlies
the Deep Cowve shinlen tlumoughout the Doumch - Point lancs areas
The type section for the Lomwution is exposed &t Big lead,
about five milen east of Point lLance.
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Distribution

The Big Head formation does not outerop exteneively in the
arez, It forms the sen eliffs from Big Fead almost to GCull Cove,
from Gull Cove Point to Small Point, and from Beckfords River
to Jisring Cove Mead, with minor interruptions in inlets where
underlying rocke are exposed., It also forms part of the sea
cliffs on the east =side of Point Iance Polxnt, but ! .e height
and steepness of the cliffs nake close atndlr A1ffienit. Inland,
the formatlon outerope ir. Tance and Dranch Rivers, and in
several mmaller streams and rmllies,

Lithology .

No complete, accessible section throush the Biyp Tead
formation 1is ™Mowvn. However, it seems to conslist alnost entirely
of darl—-grey, micaceous siltstones, with thin interheds of darik=
zrey shale. The siltstones occur in hads 2' to 6* thieck, with
mica flakes clearly visible on hedding and cleavage planes.
Microscopically, they consist of well-rounded cguartz grains, with
nuscovite and chlorite flakes, set in an argillaceous natrix,.
Year the top of the formation, the siltstones grade into the
dark-grey to black shales at the base of the overlying Elliot
Cove formation. Diabase sills occur in great profusion in the
upprer half of the formation.

Thickness

As has heen noted, no complete section through the 3ig
Head formation is known. Therefore, no accurate measurements
could be made of the thiclmess of the Tormation. Towever, on
the point east of the mouth of Beckfords River, a section
approximately 500" thick was measured, without reachins the top
of the sequence, which is here covered by the sea. Measurements

of the outerop width of the formation in the Deep Cove area
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indiecate that 1t is approrimately 600* thick ther2. Therefore,
211l that ean be sald with certainty is that the =squence 1is more
than 500°' thick, and is probably in the nelghbourhood of 600°,
Relations to Underlyings and Overlying Rocks

Both the hase snd the top of the Big Head formatlion are
spparenfly conformable. The base is well exposed In Pe=p Cove,
and on the coast esast of the mouth of Beckforde Riv v, At
baoth these localities, the change from dark--rey shals to
siltstone 1s gradual, the shnle becomines siltiy 28 the hane of
the overlying formc+t'on is appreached,

The top of the formetion 1= well exposed in ILittle Harbour,
and on the west shore of Gull Cove., Here, agsin, a2 transition
zone exists, the siltstones rradually sivine way to the
interbedded sandstones, siltstones, and shales of the overlyinz
Elliot Cove formetion. The transition zone in both places,
however, is ovbscured by diabase sills, which intrude 2oth the
upper part of the 2is Cove, and the whole of the Elliot Cove
formation.

Orizin

Very little factual information can be ziven concerning the
origin of the 2ig Head formation. The coarseness of the deposit
surcests either derivation from a source area with a grecter
relief than that of Deep Cove time, or deposition in a shallower
sea. The increase in relief of the =ource area may have resulted
from erosion in a tropieal climate, where sn increase in r=infall
after Redland Cove or Deen Cove time would, in the absence of
vezetation, produce a rugced, badland-type topography, with
resulting coarser deposits. This change in the amount of
rainfall would also account for the grey colour of the sediments,
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since the ferric iron could not exist in the reducing environment
then prevailing. liowever, tlie grey colour may also be due to

a surplus of organic material in the basin of deposition, or to
reduction during diagenesis.

Age and Correlation

The Big Head formation, except for some very ve_ ue¢ worm
trails, is unfossiliferous. Stratigresphically, tlic nearest
fossiles are those of the Pgradoxides davicdig zone in the underlying
Deep Cove formation, =nd a few poorly preserved trilobilses of
the Olenus zone in the Elliet Cove seguence. Ihe Big liead
formation, then, can be said to lie between the Zaradoxides
Gavidls zone and the Upper Cambrian QOlenus zone. it 1is, therefore,
of late lliddle Cambrian or early Upper Cambrian age, and may,
indeed, straddle the contact between the two series. #£8 will be
seen below, however, the lormistion bears o strong lithiwlogical
sinmilarity to strata of the Zaradoxideg for . zone on
Cape Breton Island, and hence is tentatively zssigned a late
[i1ddle Cambrien azsee.

Because of ite unfossiliferous nature, the Big HDead formation
is difficult to correlate with depowits in other sreas. According
o its stratigraphiec position, however, ii may be the sgquivalent

I a series of pillow lavas, volcani¢ broccilias, and dark slates,
which outcrops to the morth, in the Argentia area (W. D. McOartney,
1956), These are placed at the top of the Middle Cambrian by
lieCartney. Idthologically, the only possible equivalent to the
Sig Head formation seems to be the Maclean Brock formation, in
the Mir= Valley of Cape Breton Island, There, guartzitie
siltstones and micaceons shales have been referred by several

anthors (G. F. Matthew, 1903; H. D. [futchinson, 1952) to the
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forchharmeri zome of the lMiddls Cambrian. This

zone is not well represented in Newfoundlandy, its position

beling usually occupied by an unfossiliferous inlerval of dark—
grey slate and sandstone al the top of G, Van Ingen's Iilanuels
formation. This interval ouierops in the Iarbour Grace area

(R. D, Mutelinson, 1J53), and elsewhere on the Avalon Feninsula,
and is probably represented Ly the upper part of ths Young's

Cove lovmation of the Fortune Day area. The Dig lead formation,
then, is tenlatively correlated with the Pgradoxides forchhammeri

zone ol EBurope and csasliern lorth America,

Elliot Cove Formation

Name

In 1914, G, Van Inren nroposed the term Ulliot Cove serles
te refer to the Upper Cambrian rocks of southeast Newfoundland,
and included in this series one formation, the Elliot Cove
formation, Since 1t is not certain that the strata in the
Branch - Toint Lance area represent the entire assemblage of
sediments d=posited during the Upper Cambrian epoch, it seens
best tc restrict the term to formaticn status. The name is
here &pplied Tc = scquence ¢f sholes, siltstones, and sandstones,
which overlies the Dig Head formation throushout, and form the
youngest consclidated sediments in the area.
Distiibution

Strata here assigned to the Elliot Cove formation outcrop
in the troughs of the two major synclines in the area - the
Point Lance and the Gull Cove synclines - and form a small
portion of the coast north of T'eep Cove. The best exposure of
the formation occurs along the west shore of Gull Cove, where
excellent outcrops and low coastal c¢liffs make detailed study
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relotively casy. The formation sleo outerope in the scall
streams north of Cull Cove. 1In the Point Lance oynelire, the
sennence oviterons exter sively in Lancse Mivar ond its tributaries,
and in the cliffs ait Dull Island (sce Pig. VII) and Poiat Lance
Points, brt ro econtinuons mectlon of the formation is available

heres Only the very hase of the formetion is exposed on the

coast novth of Deep Cove (see Plate V)
Litholony

The Blliot Gowve tormation in the Jranech - Toinbt Laace area
consiste of interherided dari-gvey to black, highly fiassile,
paper shaless dork-—srey, well-laminated shaleg; nicacecus
gllétstonens; and croas~-bedded quarizose sandestonea. The whole
sequenca i=a asxzbrenely ayrltiferons,

The bhulk of the for-ntinn is composasd of shales. These are
pradominantly of two types; papes shales and Taminuted shaleSs
The payer shalea are larl=irey, e€sbrencly prrigifzrous, and
very fissile, and ususlly show a yellow-prown c¢olour oo the
w2atiered surface. The laaicated shales contalin alftsrnating, thing
daris-groy to light-srtey layers, and are exlremely uleagaous.
Mese show a distineidive blulah tint viien oxpossd %o marine
eroaions; otherwiae, they weather to & yellowish-bwowm colour.

Interbedded with theze shales are thin bedsn of siwdstone

=

W

and alltatones These occur in bede, laninae,; and leassu ranging
from one-=tanth of en inch to six fect in thicknewss, and are

TS

uzually quartzose nnd cross~heddod. Dndividusal beds display
sinuous contuects with the wmiexrlying end overliyinzg shales, and
terdlly ocantalia fhin beds and pastings of 'L'Lal;f;. idercscopically,
e gandstones aud eilts

L

stones aonniat predominantly of Line-

srained, sub-angular quartz grzains, and muscovite, with minoxr
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sodic plagioclase and biotide, and much dJdisseminatad pyrite.

The Elliot Cove ssquince, as a vwhole, is marked by crocse
bedding and ripple marics, and is replete with peculiar foseil-
like impressions, which will be discussed in a later section
(sce pe50)s Besides theve, cut-and-£1l1l siructures were
oboserved in the fornation at several localitiesn.

The whole sequence is intruded by numercus diabase sills,
vhich will be conasideored later (mee p. 51)e The degree of
contaet metanorphiion is olight, =nd does not go beyond a
ainor baking of the shalas in the imaediate vicinity of the
s5ills. The =ills occur in great profusion nesar the hase of
the formation, but decrease in abundance as the top ia
opproacheds
=hielness

The total} exposed thiclmess of the sedinen’s of the Elliet
Cove formation, ss meesursd on the west ghore of Gull Cove, is
approxinately 750%. This thicknesa does not include the
numerous disbase sills, which push the total to 1000%. A
detalled section, taken nesr the top of the formatiom, is
given below, rom top to boltonm:

Zablo XX

Top of soquence covered by waters of Gull Cove

Diabhase s8ill essesvoessesssRrt s SantcnneREnDeY 110""
Shale, blue-grey, well-=clesved, wiith thin

beds of sendstone; highly pyritiferous ssssees 107!
maﬂe 3111 (AR B X NN FEEEREEEEE LS A REREREFE RSN FE R Y] 2'

laminated darkegreoy U
%hin bada of mmgded. ripple- 3 *
na:rhad 22l otoNg esscvessssssssrscssnsssnsssses 23 =
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Table XI ( -

Liabase S81ill cececsccccsscscscesssscsssscnsssnse it

Shale, blue-grey, with thin beds of sandstone.. 25°

Diabase Blll cesvescssconcssnscsssasnessssssasans 1r6n
‘he remainder of the sequence is genmerally similar, except that
the diabase sills increase in number and thickness as the bottom
oi the formation is approsached.
R U; d Over bt

The base of the Elliot Cove formniion is welll exposed on
the west shore of Gull Cove, on the coast north of licep Cove,
and in Little Harbour. At all these localities, a transition
zone exists, the dark-grey silistones of the Big Head fTormation
srading upward into dark-grey shales of the Elllot Cove sequence.
“he Upper Cambrian sequengse is Lhe youngest bedrock exposed in
the areg, and is overlain with angular unconfcormity Ly fleistocene
and Hecent surficial decpositis.
Crigin

The existence of trilobite remains, coupled with the
presence ol cross=bedding, ripple marks, and cut—-and-rill
structures, indlecate that the Ellilot Cove formetion is a
marine, shallow-water ceposlt, possibly of the tidal-flat type.
This suggestion is supported by the abundance of clastic mieca,
which, according to lshee (1952, p.39), is indicative of
"accumulation near the shore". Jlince the deposiis are over
700" thick, a gradusally subsiéing basin of deposition, with
sedimentation keeping pace with subsiﬁence, aust be postulsated.

The position of the smource area remains unknown, but the
predominance of quartz and miea in the clastic materials

suzpests that 1t was probably compcsed of some combination of



~ranites, sneissez, nnd schists, BSines the denocsits are
fairly coarse-greined, and the framments are, in the main,
mmb-angular in appearance, it 1s probable that the increase in
2lief of the source arsa, bdezgun in early 3Big Head time, nay
hare continued into and throughout Bllint Cove time. On the
other hand, the coarsemess of the sequence may he due simply
to depositicon above wave base, with no accompanying change

in the source ares,

Fogsils

The Ellict Cove sonuence in the llranch - Point Lance area
is very sparsely fossiliferous. R. D, Autch4nson (1955,
lleCartney's mmpublished map) found specimens of Olenus in
dnrk-grey shale on the west shore of Gull Cove; the writer
discovaered one poorly preserved specimen of Olenus sp. in the
aame locality, it nothin: identifiadble elscvhere.

The sequence, s 2 whole, is maxrired hy the presence of
reculiar, elonynbe, siih-cylindrieal, fossil-llike bodie=, which
occur in the thin shale coatings at the tor of the osandstone
beds, Litholorically, they consist of low ridges of sandstone,
vhich project alishtly sbove the general level of the sandstone
hed. No inorpanic syent adequate to explain their formaticn
is lmowns hult neilther 1s there anr conclusive procf that they
are of orpanic oriscin — they mizght helongs to that eatezory of
rtructures commonly referred to as "worm tracks",

Ace and Correlation

The presence of the trilobite genus Qlenus Indicstes
that the =511liot Cove formation is, in part, at least, of
Upper Cambrian age. Since the spscimens of the index fossil

wore found near the top of the seuuence exposed in Gull Cove,
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1t is posaible that tho wnderlying Ammostus gisiforais zone
’:].:3 repxasented by the lower unfossiliferous portiona of the
foruation. In the Point lence uyncline, where the Olonus
beds aow overliain by a considerabloe thicimess of wnfoaailiferous
shales, siltstoncs, and sandstiones, post-{lenup mones way be
represeniod.

The distinctive crons-bedded and ripple-maried shales,
aglltstones, and sandntones of the saquence nmay be correlated
with sizilar rockn on Random Island, on tha adjacent shores

- of Jnmith Sound, and at ldttle Bidme, all in Trinity Say, on

the enst shore of Conception Day, and slsewhere on the Avalom
Fgninsula., These heds, lithologically very similar fo Lhe
strata in the Dranch = Polnt lance area, have all been raferred
to the Upper Cambrian. The seguence noy, furthormore, ba
eorrelated with all or part of the Salnonier Cove formation
north of Fortune Bay, where the (Olgnug fauna has also bLean
found (Widmer, 1950).

intmsdve Zooka
cinee the ovrthor vop mednly interostod in the stratigraphy
/n@ pelocontology of the Cembrisn sedinents of the avea, the
Intrueive rociie vere given secondary consldorstion. lence,
e fSolloving lpounalon is, of necensitiy, nol sc couplete as
cowdf e vinlwie
Sanie UiMle
[ERREs s~ IR LIS I
~ Jasic silla, of gabbrode componition, intrude sirata of
the Dig Head and Ulliot Cove formations throughout the arece.
Jo0d exposures of ths sills, which range in thicimess Ifrom
leag than 1°' to over 150% ae prosent on Bull Island Point,
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Point Lance Folint, in Full Jove, and on the comst north of
Arenche The allls iorm almost the only outerops in the
interior, marshy ~ortione pf the sren, vhere they occur in
lov ridges and protruberances, standins sbove the more easily
croded shales and slltestones. The sills are, in the main,
confined to the Hig lead snd Z1lliot Cove strata, although
ocecasional intrusions ars known to cecur iz thc Teep Cove
shales.
itk

Ihe sills may most conveniently be classed as olivine
diabases or dolsritss. Ia meneral, they display a sub-
ophitic texture, and the major constitusnis =zre anglie,
hishly altered andesine, and olivine, with minor amounts of
biotite, chlorite, and py=ite. The sill tc the nor~th of the
5ull Island fault (see Flate V) is especially rich in olivine;
otherwise, the intrusives conform to the gemeral piciure.
they display chillsd border zones, and a thin zone of contact
netimorphian parallcls sach,

glizpar-rich bands

l*:

2he thicker sllls are sut by nunerous
and blotches, the bands ranging in thickness from one-tenth
of an inch to five inches, and the blotches appearing as
roughly cireulser bodies up to two feet Iin dismeter. These
aperegations consist of serdcitised olizoclase, orthoclase,
and perthite, wiih cccarional fragmerts of hiotite and pyrite.
« And, although

they show shayp contacts with the swsomding rock, 4o not

The bands seem to follow Joints in the =il

4

exhibit chilled border zmones, or other svideunce of laler
intrusion.

The relationship of sills and feldspar bands presents a
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problem which cannot be satisfactorily smowered. 3Ioth sills
‘ and feldapar bands are, in all probability, offshoots Ifrom
| - = - - E !
4 the pame parent, the {eldspar bands representing o l=ter
|

in differentiation. This differentiastion could have

"
4]

| talten place in the sills themselvea, or in the parent magma,
after intrusion of the slillis., The laclk ol ehilled border zZones

‘| scemns to indicsie that the bands were enplaced while the sills

were still plaastie, perhups slong Iinecipient joint planes. The
presence ol leldspar-rich blotches secoms to favour differentiation
in the sills, the late, feldspar-rich l1igquide being forced in
along developing fractures as portions of the rock cooled. But
tliere 1s no d=finite layering iIn the sills, as would be expected

L

if this suggestion were true. The question must, at present,
roengln unanswereds ’
Digbage Dykeg

:-i s I;hrxz on

Diabagse dykes are fairly common within the area, intruding
strata of the Zedland Cove and underlying formations. Good
exposures of these dylkes oeccur ia ledland Ceove, Zranch Cove,
and ot several places ia the inverior. At 211 ithese localities,
the dykes exhibit a generel northwest-southeast trend, and
have eteep dips.
Litholosy

The dykes range in thiclmess from 6" to 20', and display
chilled coanbactsy; snd thin gones of elisght cont=ci metanorphism.
The Intruded shalee are usually Jjolanled parx el to the contact
with the dykes. lany of the dykes pinch znd swell, and a few
tongne out entirely, only to begin agoin some distence away.

These rocks may best be classed as diabases, using the
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term in the 0ld Znxlish sense to refer to "e more or less
ceccuposed dolerite” (llarker, 1956)s They are all wvsry highly
glitaped, but seen to have consisted initially of plagioclase,
the andesine-labradorite range, olivine, biotlite, and auzite.
The feldspars are highly svericitired, and the olivine is
zlmost entirely altered to serpentines Secondary minerale
conaiet of pyrite, culcite,; and chalcedonic silica. The ecalcite
occurg in veins running scrose the dykes, and fills veslicle-
1lz¢e openings, where it is joined by chalcedony. The rock
may have undorgone some elipght carboastiszation, since in some
glides the feldaspar mpeems to e renlaced by earbonates.

These dykes are, in all probability, clocely related to
the sills dsscribed above. They display 2 similer mineralogical
composition, bul no outcrops are known vhere sills end dykes
occur together. Lhus the actuzl relationships carnot be
zsecrtained, It is zsscuned, from the sinilarity in mineralogy,
thzt both sills and dykes are produeizs of the sane phese of

trusion; the restriction of the dylkes to the Redlend Cove and
lower formations, =znf (he occurcnce of the sills only in the
vopermost llidéle Cambrian and the Upper Cambrizn beds, suggests
that the dykes may represent the connecting links between the
:11le end gome deep--ceated intrusion, The tentzetlve ansture of
“hils suggestion is obvious, ani needs no coament.

Gubbro Stocks

Ligiributdog

Two stocks of gabbivlc composition are ¥nown in the area.
The Tirst of these outcrops approzimately one~half mile northe
west of Gull Cove, in streom heds and in o311 ouleropns in the

narsh, The second occurs just south of tne Branch - St. Brides



10ty about two miles wesl of itd interseciion with the road
1o Point leamee, n both cases, outerops are =mall, and the

possibility existe that the so-culled siocks may be portions

Both stocka are composed of gabbiv. In beth eases, the

"

ock has a peculiar corrusated appesrance on the weathered
surisce, ponmuibly reculiing Zron =rosicn of s fype of flow—
vandinge. Conastivuens udinercls lnelude owelte, plagioclase of
the labvreadozite veriety, 2:¢ biotiite, vith soms nagnetite and
sucondary pycites ™Mie Sexture iz sub-ophitid,

Tie countacte of vhiese bBodles vere not oh=erved., They
appear very slallar in 1itholony to the sills, but 4lffer
Ifron thenm La lhelr pecuallayr corrusated appearance on the

weathered surface, anl ia their larger grein aize, The laxge

S
aceas covered Ly these bodies sugpests that they are stocksg
s all Jove pody outerops in seud-continuous sxposures for
alwost one alle, directly acsoss the rogional strike (see Plate V)j
ae 3111e of cowpoerable slize are aowin Trom the ecoastal sections,
I¢ 18, therefors, concludad that these bodies are amall stocks,
poasibly indisating the presonce of & larrse hasic Intrusive
mnderlying the area, and providing & posaible source for the
-,11.1;. and dykes.
Age of the In%rusions
It 1is thought that the silla, dykes, snd stocka deperibed

M

ahove belang to the sams pgenaral pheoce of intrusion, and are
hence of approximately the saae age. Since no outcrops showing
the contact relntionshins between the threo types of intrusives

are known, this conclusilon is tentative.
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Bgth 5ills and gtockn intrude atrata of the Upper Cambrian
21210t Cove formation. Theoy are, theroforn, late Jembrian or
poot-Coxihrion in age. 4Aloos hoih sllls and dy'es have hesm
nffueted by ths foliding which, according to R« B. We Hoale et al
(2042), took pizee during the lendisn orapeny, in the Devonimn.
Tho Intrunives, thon, verw coplaced £t comne tine hetween the
inte Upper Ommbirion end the Devenisn,

Cabbro intrusives are nowm from the Cambrian of the
Ltrgent2a area (V. D NioCartney, 1956), where gadbbro stocks
Intrude 134020 Caubrion otmals, and are thouht to do late
Hi¢dle Cambrien in cgee On the Burin Peninsula, hasaltic flows
conformubly overlie delinite [iidle Cambrimn strata, and ave
cincoed ap Upper Comboion by De e ¥i114smeoon (1956). e
Zatrocives In the Doonch - Doint Iance area may, pashaps, ho
o por:t of this phaoe of ignecus activity,

Lustorpnery Depogity

Accunmiations ef glocial arift, foxmed by glaciers active
curirg the FPlaistocene ioe ages, and perheps Aistly reworked
by water, now blanihet olsmcet the entire Dranch - Point lance
exee (cce Pigo. V, V1)s Theoe depooitec vary widely in thickuness,
onéd conpiut of bowlder o¢loy, grevel, sené, milt, and isolated
cerreticn. In plecec they rest directly npon polished bedrocis
Moot of the meterisl compriced ir the t111 ia of locsl origin,
cexdved from Cembriex ené Precembrilan formations within the nmap
&Iets The Bulk of these gleeical édopcells say be classed as
crouvnd moroine, wince they lavk comapicunus rilipe-=like fomsg
ovever, coixrc ere foirly comnmon in the arsa (cee Fig. V), and
supply mort of the gravel for road milding. Vaguwe bedding,
visible here anc there in the glaciel deposits, susgests that
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‘ whey have wndergone some wator tmnsport, but the complete
lack of sorting indicates thaet this was probehly of minor
‘: sigmificance; the bedding nay de due o 0lilflvetion.
| Glaeiel striaes are consplcucunsily sbesent in the area,
pchably duwe to the scarxoeity of outervp, except in exposed =
| congbal arens. lowever, roches moutonness and crag-and-tail ﬁ§:
| structures Indisute that the ice moved, in general, from nnrthnmt |
to southwest,
L =3dne Servace, situatad approzisately 10' above precent
goa level, is Imown Trom seversl loo=lities along the acast.
™is 1s aﬁwmﬂ with glacial dehris (see Fife. IV, Vi), ané is
followad Cownward Sy s veoont tersuee, situatsd at about present
sea level, These marine tarraces are reflgcisd in sevoral
river torrases, well developed in the walleys of Drunch and
lanea MWwors, In Iaace "iver, there are twe guch Lorraces,
devoloped an glacia] deposits, at elevation: of ouyproximately
6 and 10°%, W@atiwly..
llecent dGeposilts conelst of peat hoge, develonpad on interiorxr,
poorly-drained portions of the gleoisl =enitle, and boaches of
cobbles, grawls, maaé sond, fomed along The presont stramd

Jine, in protected bays,; vhe e the ssa has scoess to the
Meistocens glacial depcelits (aee Pig, VIi).
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CHAFISR III

JTRUCTURLAL CLOLOGY

eneral Jtale:
~fle Sranch - Jolnt Lauce area lies ou the eust ilank of the
northern Appalachian folded belt. It 1s characierized
structurally by large-scale open folis, higheangle 101173, and
very low-=grade regionz=l nmetamorphiam, LThe simple Loeld patternm in
the area suggests that cnly one period of deioraation took place,
but no evidence indicaitive oi the time ol orogeny, other than
that it 4= i)ust-ﬂaz:brian, is apparent.

Uncordoraliles

hree definits wiconformitiec are Imown Lo exist in the

L4

SDranch = i'oint Lance sarea: the contact between the Handom
forsation and the Bonavists sendctones end conglomeretes 1s
mconformable throughout the map aren; the Ponavista - Smith
Point contact is disconicrmable in the northg and the TUiper
Cambrian - Pleistocene comtact is angrlsrly wnconfemmable throughouts
These unconformities have slready been discussed under the
Tformations concerned, nand meed not bhe dealt with apgain heres
Foldo

Polding in the arem is, in general, of s I=irly ocimple
nature,. The Canbrian rocks have been preserved in a large,
northeast-=trending, doubly-plunging downlold, the southera

portion of vhich is lost under the waiters of the Ltlantie

Jceans Six major folda, and puart of a seventh, are included in
this downfold,; as well as numerous ninor folds. These lolds

will be described here, procseding from west fto east.
The westernmoat, and the largeoct, of ihe major folds is

the Point Tance syncline, the axial plane of which strikes
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epproximately 7 15 F, txné runs from Lance Cgve %o Bramch River,
ond beyonds This fold plumges slightly to the aouthwest

along moot of its length, dut necr Tance Cove thw plunge is to
the noribeastes Nunerous minor foldsy with both morth and
eouth-plinging exen, e included in this symeline, On its
vestern 1imb, In the vicinity of Redlsnd Cove, the red zad
green shales oxre distortod by north-planging foldey will axes
trending spproxinately N 20 R o M 25 B, and plwnging 20
dagreec. The Upper Cambrimn Jiot Cove fermation, expceed in
the centiv of the synclire, In crmuopled Inde mmerons ninor
folds, the axial plmes of vilch usudly frond showk 15 =,
and dip steoply to the novihwest, e direceftion ol plinge of
theoe fplis veries, vome plimpcing moridy, othars souwilie

“he Point Temoe synoeline is bhoxlored on the eant Uy aa
anticiine, the exact mvlationo of whilsch we oot nadlly
appoarent, dus to insulfficient outcrops At 1ts exposure on the
conut, neexr Big Uead, tho axial plans of the $old strikes
N 20 By, ané 18 verticnl, The cast 1lind of the anticline
contedns folds with hordvontal axes, aud exicl planes which
dip o the northwesnt at wpproximately 45 degreca.

The axial plane of the Gull Cove gynocline, east of the
Big Tead muticling, wiriles gpproxiontely I 10 3, snd the axie
Plunges to the south aé mbout 30 dogroese As in the Poiut
Iamco gynoline, the Upyer (ambriasn strota eve dlastarted by
mgmeroun 2wt foldo.

The nﬁtiul.tno boxrdering the ) Cove ayncline on tho
eagé outarops 0aly In the hipgh 011ffc egnst of Onall Foini, snd
could not be otndied closelys It apponrn to plumge gently to
the pouth, The southern portion of the adjacant syneline is
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well sxposed in 228 Cove (oce Pir. VIII), where the fold is seen
to plunge to the north at sbout 20 degrees. In exnosures north
o the Jronch - 5+, lrides ™ad, the slungss is to the south

¢t ahout the esame valne.,

Tae next anticline, of Branch Hesd, also outcropa in hish
cliffs; the plin~ze there is to th=2 south.

The shore from Deekfordn Hiver tu Jigsgins Cove, finally,
is carved on tho vest limb of a south-nlunging symeline, the
axis of which muns beneath the wvaters of 3t. lMaryv'e Bay.

In goneral, then, +the axial planes of the folds trend
north~northexst, and dip sheeply to the northwest, The plunge
of the folds msverares abhont 25 desrrecs, and varies in direction
from sounthwani in the northera part of the area, te northward
in the southern nar:,

Paults

™3 area 1s crassed by three, or possibly four, major
tranaverss faunlts. The lar-sest of these is the Bull Island
fault, which is 2xposed on Bull Iolond Point, =nd asnin on
Paint Lancs Point (see Plate V). The fault striles
anproxinately W 30 W, and dina verticealily. Its presence is
atrikin~lw Aemonstrated on the west side of Bull Island Point,
vhere 5lliot Cove rocks are hrousht into contact with red and
g=ecen chalns of the *edland CGove formation. The actusnl fault
plane 1is here hidden, dbut is exposed on Point Lance foint,
where harisontal slickensides were observed, suggesting that

he la3t =movement along the fault, at least, wae of & strike—
=14n nature, Hxnosures ars not rood anou~h to detemine the
spoparent déisplacement, but this is estimated to be in the

neighhourhood of 1500', since £lliot Cove strata abut against
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ledland Cove rocks. The faulé, then, may be clzcsed sa a
tranaverse faull, with a right-lateral strike-slip displacement.
Two other major foultes exist north of Sranch, but no
exposures of the actual fault planes zre known. BSoth fauld
are clsarly visible on assrial photographn, eince the white
gquartzites of the Random formation, which stand out anm ridges,
are displaced. The southem, and the lerge=, fanlt atrikes
approximately ¥ 80 W, and can be ssen in Deep Cove, 29 well as
onn the ridges north of Branch, The actual fault plane not

b

0]

ing exposedy; the dip =md the direccion of actunal movement
cannot be ascertained., However, the southerfh blogi has
apparently moved westward rolative to the northern bloek,
siving a hordzontal displecement of 1000%, and e perpendicular
displacement of approximately 360', The northern f=zult strikes
approxinately T 80 5, and can g seen on the ridges north of
LDranch and =t Little Harboures The fanlt 2a3s a horisontal
displacement of 800", and a perpsndicular dispiacement of
about 275's Apparcnt movement is such that the southern block
has moved westwasd rélative to lLhe northern blocks The actual
nzbure of wovement slong both of theses faults cammoi bhe
cacertsined; 'wwaver, the relationshin of the displacement to
«ig folded strata suggssote that a sirike-olip component was
involveds If this is indeed the case, these faults, like the
Jull Islend break, may be classed as tranoverse, right—lateral
sirille—-sliip faults. ZSxposures do not permit a study of the
relationanipse &t the placs where fhic faulta meet,

It 3o possible that & fourth major fanlt runs scrosa the
aredy in a generel northwesterly direction, from the vieinity

of Branch (sce Plate V). This fault is inferred from the
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dieruption of fold sxes in the vieinity of Branch, and from
the presence of mmerous ninor faulls near that town, but
has not been ssen in asctusnl oulcrop.

ITinor faults, with apparemnt displacements of up to 30
are numerous throughout the area, especislly in the regions
close to the major breslks described zbove. These, 1in general,
mm in a northwesterly direction, end dip steeplys Apparent
moverient varies fronm one locnlity to another. Such minor faults
are well exposed on Bull Island Point,; FPoini Tance Polint, at
Branch, and in Gull Coves

All these faults are younger than the fGIGs, aince they
displace fold smea, znd cut across the folded strate with no
change in strike.

Cleavere and Joinkinc

Strate of the z=reza are not well jointeds Usually the
joints, except in the sills; have a general northwesteriy
trend, and are confined %o the vicinity of The dliabase dykes,
whilch they parzsllel. It is possible that the dykes have been
intrudced alonz the Jjoint planes. Joints in the sills usually
parallel the sill contactise.

The area has undergone very low-grade reglonal metamorphism;
this 1is indicated by the presence of twe seits of cleavages,
the best-developed of which strikes approximately N 15 Z, and
dips wverbtically or steeply to the northweat. This is crossed
by a less rezular cleavage, which "intersects the obligue
cleavage and the bedding at risht angles, dividing the rock
inte splintery fragzments". (A, Murray, Rept. for 1868). Both
clecvapes are developed only in the shales of the Smith Point
and overlying formations; there 1s a vague cleavage in the
Big lead siltstones, possibly belonging to one of the above scts.
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It can be assumed that the main cleavage originated during the
period of folding.

Age of Defcrmations

o evidence indicative of the exact azse of the deformations
is apparent in the Branch - Point Lance area. ¥With repgard to
the folding, the writer can do no better than offer the following
quotation from Yeale et al. (1961):

"Late Precaembrian rocks of the Avalon Peninsulf .ccccecey
together with Aisconformably overlying Cambrian to
Lower Ordovician strata, are interpretcd as being
appreciably decformed only during the Acadian orogeny."
(Devonian). This interpretstion is based on the simple
fold pettern of these rocks, which suggests only one
period of major deformation, and on the fact that these
rocks are cut by Devonlan granites on the islands of
Placentia Bay."

The faulting, as stated sbove, is younger than the folding, and
is therefore, post-Devonian in age.



64

CIHAPTER IV
GEOLOGIC HISTORY

The writer does not wisli o present a detailed account of
the geologic history of the Pranch - Point Lanee area, since
such an account would, it is thourht, be of a highly thsoretical
nature. However, a genernl summary m&y be of wvaluep such a
atatement 1s given here.

The Precambrian Mussravetown group was not studled in
datail; however, it *s helieved to have accunulated as a fluvial
or delta-plain depoasit. There is no apparent Lrealr between the
group and the overlyving Zandom formation; in fact, the more
argillaceous portions of the Random closely resemble the
nsgravetown strata, leading to the conclusion that the quartsites
may represent merely “cleaned" Musgravetown sandstones, devcloped
as lobes of the sea invaded low-lying portions of the delta areas.
The fact that the nmore highly quartzitice facies of the Random
formation 1s the thicker lends some support to this surzestion.

After deposition of the Random quari.zites, the sea retreated,
andéd a period of erosion began. The next advance, at the beginning
of Bonavista time, covered the southwestern portion of the area
before the northernj; locally, at least, the advance was from the
southwest. "hile the northern part of the area was still
undersoing ercsion, red silt and sand from a sourse area with
2 tropical elim=te zcceumulated in the southern part, ITinally,
near the bezinning of Smith Point time, the sea covered the
northern portion, ziving the besal conslomerate ztop the Random
quartzites,

In this sea, flucituations between limestcne solution and
deposition caused alternating deposition of lime-rich and line-
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freec beds, and, as the periods of limecione solution increased
in intensity, the red and green shales of the Redland Cove
formation were depasiited.

Then, an incr=zase in the coantent of orz=nic maierial,
coupled, perhave, with an inecrease in the rainfall irn the source
aren, zZave a gradual chanre from red and green saale to darke
grey slhale deposition, resulting in the Deep Cove shales, Near
the middle of Duep Tove tinme, volecanic eruptions gpread ash and
hraccise over the castecentral portion of the area, After this
interruption, dark-grey muds asgain accunulated, becoming
intermingled with silty material as the end of Deep Cove time
approached.

After leep Cove time, there was a zZradual increase in the
overall coarseness of ihe denosits, indlicating a prohable
increase in relief in the source area, and, possibly, an
ecconpanying decrease 1in water depth in the basin of deposition.
Ag the rellef increased, the silitslones of the Big Head
formetion, followed hy the sandstones, csil¥stones, and shales
of the Tlliot Cove seguence were deposited. This period of
shallow wabter deposition continued throughout Upper Cambrian
time, and may, possibly, have lasted throughout some or all of
the Ordoviecian, the resulting strete having been lost by erosion
iana the Branch - Point Lance area, but preserved ia Conceptlion
Bay (Bell Island).

The poat-Upper Cambrian history of the area nmusit, in the
main, bhe inferred,; for later psriods sre not reprossnted,
Deposition continued, then, for an Ind={inite pericd after the
end of the Cambrian. At some time after $the deposition of the

Elliot Cove sequence, and before the Acadian orogeny of the



Jevonian, the strata of the wrea were intruded by stocks,
dykes, and £ills of sabhbhroiec compositicon. Then, in Pevonian
time, the sequence was dlsturbed by the Acadisn oregseny, which
produced all the folde descryided in Chapter III. The post-
Devonian history of the area Includes & period of fanrlting, but
is othermise probably cne cf continnvd erogion, lostine vntil
the Pleistocene period, vhen ice cheetry, movirng zovthvestward
fron the central part of the Avalon Peninenla, snread t111 and
outwash deposite over the eroded edges of the feformed Cembrian
strata. Tater mndification, br wave ond river ectien, cave the
area its present aspect.~ & gently rolling, failrly marshy

exprnse (see Miz, V), herird cteer, bigh, eeoa cliffe.
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CIHAPTER V
BCONOMIC CONSIDERATIONS
General Statement

The Branch - Point Lance area 1= not well-endowed with
economic mineral deposits., Barite and, perhapo, calena are
Inown to occur, but in insufficient gquaniities to warrant
development. The limestone and peat deposits of the area may
be extensive enoush to encoursgze closer inspection, with a view
to future development.

Barite

Barite occurs in thin veins on the coaat”sauth of Sranch,
The veins do not exceed three inches in thickness, and for this
reason are rot considered of econonic importance.

Galena

Several fragments of galena were found in drift on the
east shore of Gull Cove. Since the drift is mainly of local
origin, it 1s possible that the galensa occurs in bedrock 1in the
vicinity. llo outcrop was found, however, =nd hence estimations
of the economnic importance of the posasidble deposits cannot be
made .

Lincstone

The pink limestone of the area may he of use in the
nanufacture of nement, or for purposes of soll amendment.
Analyses of these and similar limestones are now beingz made
by the Newfoundland Deparitment of ¥Mines., The results should
indicate the posaible uses of the depnsits.

The post—glacial deposits of the area include many peat

bogs, some of large extent. it present, these are not used as
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2 source of fuel, since a falrly adequate supply of firewood

exists, A considerable reserve is present, however, for possible

future use.

o
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