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THE GEOLOGY OF DURLINGTOH PENIBDULA, NEWFOUNDLARD

F.

TNTRODUCTION

TOCATION AND .EXTENT

Burlington Peninsula map-area is on the north coast of
Newfoundland between White Bay and Notre Dame .Bay, and includes
that land to the north of a line joining Western Arm, White Bay,
Yo Middle Arm, Green Bay. The centre of the area is o2t
dpproximately latitude 49°53! north and longitude 56°03! west,

This report presents the results of field work for the
Geological Survey of Newfoundland in 1944 and 1945, during which
some 140 square miles of previously unmapped country were
systematically traversed., In addition, it includes a correlation
of earlier work in the area, for which purpose . reconnaissance trips
were taken into the previously described areas,

PURPOSE OF. THE INVESTIGATION

- The-copper mines in the Tilt Cove=Bett Cove region and
southward along the coast of Notre Dame Bay were operated until
the close‘of the nineteenth century, Minor lead-zinc and
molybdenite deposits near Fleur de Lys have long been known, The
present study was made to ascertain the geological settings of the
known mineral deposits, and to integrate the work of the several
writers who have contributed to the geology of small parts of
Burlington Peninsulae

AGCESSIBILITY

Travel in this part of Newfoundland is entirely by water,
excepb in the winter months when some overland travel is possible
by dog-team. For short trips, small, open motor=boats may be hired
in any of the villages, and larger boats for longer sea trips are
available for charter at.several Notre Dame Bay ports., During the
ice-free months, May to December, the government stcamer Northern
Ran%er, running between St, Johnts and Corner Brook, calls at ports
in White Bay District on both eastbound and westbound trips. The
government steamer Clyde calls weekly at several points in Notre
. Dame Baye Another route, commonly used by field parties, is via
. (the Newfoundland) railway to Badger, by taxi from Badgér to South

- Brook, and thence by chartered boat to Burlington Peninsula., This

is the most dependable route and involves a minimum of delay. At
present there are no through-going roads in the area,

CULTURE
Burlington Peninsula is sparsely settled, Agricultural
land is scarce in the district, Coachman's Cove, Baie Verte, La
Scie, and Burlington ecach have a few acres, and small gardens in the

other settlements can supply only part of the localrdemand for
vegetables,

Short roads and trails are found near the eillages and along
some of the main brooks, Elsewhere, travel is difficult because of
the dense, scrubby forests and abundant lakes and bogs,
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A large part of Burlingtori Peninsula is occupied by open
bogs and lakes with ¥6ggy margins, Forest distribution-in the better
drained areas is irregular, partly as a result of forest fires, The
peninsula between. Mings Bight and Pacquet was swept by fires some
45 years ago, Nowhere do the serpeéntinized, ultrabasic rocks support
forest growth, In the Burlington district, forests fires have laid
bare large areas of rock, and on the high hills -southwest of
Burllngton and along Mlddle,Arm Ridge mossy upland vegetation, with

. no trees, prevails. As is isual in other parts of Newfoundland, the

greenstone areas are thickly wooded, In the granite country, trees
grow only where glacisl drift is thick enough to, support growthe
, Most of the pulpwood and pit~props cut in the dlstrlct have come
from such granlte areas and the greenstone belt.

Spruce and fir are the most’ common’ trees, with some large
birch in the protected valleyse

P

o SOTLS ...

Prospecting for arable land 15 one of ‘hej purposes of a
geological survey in those parts of Newfoundland as poor in
agricultural resources as is Burlington Penlnsula. The incredible
barrenness of some &f the inhabited places on this coast is illustrated
in such villages as Pacquet, and Nippers Harbour, both:ma jor
settlements, where there is not a single field more than 50 feet
square, Burlington, ILa.Scie, Woodstock, Baie Vertej and Coachmans
Cove have enough cultivated ground to supply thelr basic needs, but
other villages must import a large part of their staple foods.

There is little hope in Burlington Peninsula for the
discovery of any large areas of agriculbural land, Most of the known,
useful soil is made up of washed, sorted glacial debris, with varying
proportions of forest rot, along the sides of inlets or at the mouths
of streams, The forested areas are usualiy underlaln by heavy boulder
drift, and other areds by either bogs or barren rock, Small patches

of 8011 will perhaps be found: in some of the greenstone areas.

i

. Attentlon was first drawn to the geology of Burllngton
Penlnsula by the dlscovery of the Tilt Cove and Betts :Cove copper
dep081ts. The former deposits were discovered in.1857 by Smith
MacKay who was then exploring the coast, and those of Betts Cove

“were found shortly thereafter (71, p. 116) » Since the beginning

3

T

Numbers in parentheses are those of references in
Bibliography at end of this report,

of active operatlons at Tilt Cove properties, in 1864 (Ibﬂi., Pe 1186),
many. reports have been made on the copper-bearing rocks of the

. eastern side of the peninsula, In 1864, Alexander Murray made a

reconnaissance of the eastern side of the northern peninsula of
Newfoundland, and in his report alluded in a general way to the rocks

‘ of Mings BighteBaie Verte region, and to the rocks at Western Arm,
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White Bay (71, pa 18, etce), In the report of the Geological Survey

of Newfoundland for 1867, Murray described in some detail the rocks

in and about the Union mine at Tilt Cove, and mapped an adjoining

areca of about 14 square miles, In 1875, Murray re~examined certain
parts of the Notre Dame Bay district, including the Betts Cove mine,
then being opened (71, p. 411), In 1877 and 1878, Murray made a
careful triangulation of the coast from Cape St. John to the head

of Grecn Bay, Robinson (77) gave a brief description of the topography
and rocks encountered on a traverse from the Southwest Arm of Green
Bay to the head of White Bay, at the extreme south of Burlington
Peninsula, Various writers contributed to the geology of the copper
mines in the following years, They include Marett (67), Wadsworth (97),
Garland (40), and de Launay (R7),

The Princeton expeditions of 1915, 1916, and 1917
conbributed much information, as yet unpublished, on the geology of
Burlington Peninsula. In 1923, Sampson (79) discussed the origin of
the ferruginous cherts in the volcanic rocks of the Notre Dame Bay
region; Eardley-Wilmot (30) described the molybdenite and copper
deposits of the Fleur de Lys area in 1925; and Snelgrove'!s paper (81)
on "The Central Mineral Belt of Newfoundland!" was published in 1928,
In 1931, Snelgrove (83) presented a summary of the available
information on the Tilt Cove~Betts Covesregion; and his report of
1935 on the gold deposits of Newfoundland (B5) includes descriptions of
some of the prospects of the peninsula, in particular the Goldenville
mine between Mings Bight and Deer Cove on Baie Verte, In the summer
of 1937, Fuller (39) made a study of the rocks of the Ileur de Lys
area, the results of which were published in 1241, In 1938, Snelgrove
(86) published a résumé of all mineral deposits in Newfoundland, and
in it described many of the prospects’ of Burlington Peninsula. A
compilation (28) of all the information on copper prospects in
Newfoundland, by Douglas, Rove, Williams, and others, added considerable
information, particularly for the region from Tilt Cove southward along
the Notre Dame Bay coast, In 1940, MacLean (69) described the geology
and mineral deposits of the Little Bay area, which adjoins Burlington
Peninsula én the southeast, as did Watson (100) of the Baie Verte~Mings
Bight aréa, In 1942, Livingstone (64) described the Rambler gold
prospects From 1940 to date of writing, 1947, several authors have
described, in more or less detail, the mining properties of Burlingbon
Peninsula, In 1944, Rose (78) mapped in detail an area extending
about 7 miles to the south of Mings Bight, Much of his work is
incorporated in the geological map accompanying this report,

The earliest geological map of Newfoundland, that published
by Alexander Murray in 1873, shows Burlington Peninsula underlain
largely by "Iaurentian" rocks, with no further description, North~
east of a line joining Baie Verte and Stocking Harbour, the rocks
are called "Lauzon", except for a thin strip of "Laurentian" along
the north coast from Handy Harbour to Cape St. John, In addition, a
small mass of granite is shown parallelling the shore of Baie Verte.

Howley!s map, published in 1907, shows the peninsula
underlain by "Serpentines, Diorites, Dolerites, ebcs,", with a long
ridge of granite running northeast just inland from the Notre Dame Bay
coast, but with no further differentiation of rocks,
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PHXSIOGRAPHY

SURFACE

. The surface of. Burllngton Pen:nsula is an 1rregu1ar upland,

on which the surface features trend in general northeast, a.
direction that corresponds with thé prevailing trend of the ‘rock
_structures. of most of Newfoundland, In detail, the surface reflects
local variations in the underlying rock structure. -

.. The ceast aleng the northeast part of the penlnsukx is

3 marked by abrupt cliffs, which are indented by fiord-like bays such
as Mings Bight, Bale Verte, and Pacquet.  Along tHe shore of White
. Bay, cliffs extend from Partridge Point to Seal Cove without
interruption. Aleng Notre Dame Bay, the ‘cliffs reach an elevation of
350.feet near Cape Ste John, but are oon51derably lower to the
southwest,s In some places Along-the White Bay coast’ and. in the Cape
St. John district the cliffs ‘directly truncate the ‘upland surface.
In most places, however, the land rises staeply from the, cliff-line
to the general level. of the upland surface in a tran31t*on zone up
to mile wide., Each of the major indentations of the coast is at
the mouth of a river valley cut into the upland surface, and rounded
land forms are, therefore, mbre common 1n the upper parts of the
bays than on the exposed sea- coast.

RN
)

»

- Each of the maaor rock div151ons has a.characterlﬁtlc

- topographic expression, 1nd1cat1ng that the rellef of. the area is

. largely the result of differential erosion.’ “Massive intrusions
-cutting softer rocks stand out as bold hills. Ea311y eroded rocks,

such as talc schist, underlie deep valleys, and zonés zléng the

contacts of different rock formations are commonly low=lyings

The penlnsula between Baie Verte and White Bay is's
dissected upland undérlain mostly by gneisses and. schists of ‘the
Fleur de Lys group. - The upland surface at an elevation of about
900. feet; has a reliéf of about 400 fee% near the shore, and less
inland.” The southern part of the area has been described by
Watson as'a "broad, rolling expanse at an average elevation of 900
to 1,000 feet! (100 P» 7), and by Twenhofel and MacClintock as
mature w:Lth fla ’o—-floored valleys" (94, De 1707)«

. Ihland the areas underlain by greenstones of the Baie
Verte group are- characterlzed by a flat, even surface at an elevation
of between 500 and 600 feet. Minor 1ntru81ve massGs stand out as
low, rounded ridges. Extensive muskegs, bogs, and lakes cover the
areas underlain by the greenstones. This type of surface extends
southwest along the centre of the peninsula at least as far as
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Flat Water Pond, and probably continues scveral miles farther,

Intrusive masscs stand out boldly above the rest of the

- country, The granitc to the west of Pacquet is marked by a range
of hills that rise 300 to 500 feet above the general level and

have elevations up to 900 fcet, South of Confusion Bay, a range

of ‘hills underlain by fine-grained intrusive rock rises from the
sca to more than 900 feet, and is 300 to 400 feet above the country
to the souths Granite, granite porphyry, and rhyolitic intrusions
underlie a series of prominent hills, which arc 5 to 10 miles wide
in the neighbourhood of Middle Arm and extend rortheasbward
parallel with the shore of Green Bay to beyond Burlington. Many

of the summits of these hills are 1,000 to 1,100 feet above sea-
level, and three are nearly 1,200 feet high; the White Hills of
Burlington and the grecat Middle Axrm Ridge are part of this highland,

The Cape St, John peninsula and much of the area underlain
by the Cape Brulé granite has a rolling surface at elevations of 400
to 600 feete In that part of the peninsula underlain by the Cape
Ste John group, ridges of rhyolite and andesite alternate with
shallow valleys developed on softer beds, A similar ridge-and-valley
topography is developed on the Snooks Arm volcanic rockse In the
granite areas, erosion along lineamen®s has produced long valleys
and rolling hills, In the region northwest of Nippers Harbour the
granite country becomes much more bold and rough, presumably the
result of local glacial erosion,

As a result of studies of the surface of Newfoundland,
Twenhofel and MacClintock established three crosion surfaces, which
they tcrmed the Long Range peneplain, High Valley peneplain, and
Lawrence peneplain (1941, Pe 1720, etcs)e The uppermost level is
represented only in the western mountains, but the High Valley
peneplain and the Lawrence peneplain are represented in Burlington
Peninsula at elevations of 900 to 1,000 feet and 500 to €600 feet
respectivelys Thus the flat, level surface developed on rocks of the
Baie Verte group and much of the flat-topped Cape St. John Peninsula
are correlated with the Lawrence peneplain, The High Valley
peneplain is represented in the area by the Hilltops at about 1,000
feet, and includes parts of Middle Arm Ridge, the Burlington Hills,
the Confusion Bay Hills, and the Dunamagon Highland,

DRATNAGE

Glaciation of Burlington Peninsula has produced the
disrupted drainage pattern characteristic of most northern areas
of North America, Throughout the area, drift dams, hanging wvalleys,
rock~basin lakes, and poorly integrated strcam systems are common
features,

STREAMS

The streams of Burlingbon Peninsula may be divided into
three classes: (1) subsequent streams, which follow contacts, fault
zones, or soft-rock zones; (2) streams cutting across the rock
structure, Many of these have developed on the sides of the main
valleys and are, therefore, tributary to them; others follow fault
zones; and (3) streams with irregular courses, which are the result
of glacial scour and f£ill,



Many of the major streams follow easily eroded rocks,
Trimms Brook at Mings Bight follows the talcose western boundary of
_a serpentine mass. The lower course of Mings South Brook closely
follows the talc schist zone on the eastern margin of the same
ultrabasic mass, and in many places in the last mile of this valley
it can be seen that massive serpentine has llmited lateral erosion
by the stream, On the eastern side of the same valley, the massive
Mings Bight gneisses have similarly restricted stream erosion,
Pacquet Brook flows along the contact of the Mings Blght group and
the Dunamagon granlte.

~ The tributaries of the main brooks commonly crosscut the
rock structures, Their valleys can be divided into three parts: the
flat headwaters, many of which follow irregular courses; middle
parts, which are characterized by open, mature valleys; and the
lowest parts, with steep, narrow ravines with waterfalls, rapids and
steep gradients down to the level of the main streams.

Streams of the third class are common ih'the headwater
region of any of the main strsams, and are mest ‘common in the region
-underlain-by the rocks of the Baie Verte group. Their irregular
courses are the result of the disturbance of the preglacial drainage
. System,; on a surface.of little relief, by means of scour and
deposition, In the Beaver Pond reglon and southward, rock-basin
lakes and irregular, poorly integrated stream’ systems, due to irregular
damming by glacial debris, prevail, In the Rambler area, extensive
swamps and numerous shallow lakes form part of the deranged stream
system, .

LAKES !
- The 1akes, which are locally called 'ponds* regardless of

their size, are largely of glacial origin and may be classified as
follows: .

(1) 1akes formed.by 1rregu1ar depos1tlon of glac1a1 debris.
Lakes of this type are most common, Those along Southwest (Wbodstock)
Brook from Southwest Pond to the sea are formed as a result of the
formation of a series of dams of bouldery drift in the valley bottom.
_ This drift is usually obvious in the outlets of the lakes thus formed,

(2) Lakes in.basins formed by thé scouring action of glacial
ice. Many of the large shallow lakes such as Beaver Pond, Rocky
Pond, Big Gull Pond, and Red Cliff Pond are formed in such basinsj
their outlets are over lips of bedrock, and bedrock is contlnuously
exposed around the shores of some of these 1akes. .

(3) Bog holes and ponds. Sewveral ponds not more than
100 feet across were observed to be dammed by +thick vegetation. Others
vary from barren, rocky, plantless ponds. to !quaking bogs? and
suggest that some of these ponds are remnants of rock-basin lakes that
have been almost completely filled with vegetation.

A different type of lake is illustrated by small water
holes not more than 40 feet across that occur in step-like arrange=-
ment, one above the other, on gently sloping, boggy arecas. They
are separated from one another by walls of massive plant growth,
The dlfference in level of adjacent ponds, Whlch are fram 3 to 10



fect apart, may bec as ruch as 3 fecebe The dopth of water is usually
not closcly, measureablc, but probibly seldom cxcccds 10 fect, Their
bottoms are obscured by a thick cone of vegetation, and their sides
are commonly vortical., The bedrock of - such boggy areas was not
obscrved, but from the surrounding country there is little to
suggest that the surface is step~like and could so account for such
a series of bog~holes. A, E, Porsild (74) explains such ponds as
the result of solifluction, TWhere thick layers of vegetation,

lying on smooth, gently sloping rock surfaces, become saturated
with water, gradual slipping may result in a buckling of the
vegetable cover, This would give rise to a number of low, parallel
ridges, with small depressions between, Water would eventually
occupy these hollows and give rise to a series of subparallel,
oblong, or arcuate ponds, whose long axes would bc normal to the
direction of slope, Rapid plant growth at the surface of such _
ponds would soon alter their shapes and could account for their.
nearly vertical walls, .

COAST=-LINE AND SEA FLOOR

An abundance of evidence indicates that the north coast
of Newfoundland has been deeply submerged, The coast of Notre
Dame Bay is very irregular, with long, fiord-like indentations
and many islands, River valleys conbtinue below present sca=level
in such inlects as Baie Verte, liings Bight, and Middlec Arms Recent,
partial emergence is indicated, however, by the elevated wave-cut
benches, uplifted and partly dissected deltas, and terracing at
the mouths of some streams,

Each of the indentations along the north coast of
Newfoundland that recach as much as 25 miles inland is o drowned river
valley that has been modified by glaciation, Baie Verte and Mings
Bight do not have shallow thresholds, There can be little doubt
that Green Bay has been greately deepened by ice action; from
depths as great as R25 fathoms, southeast of Stocking Harbour, it
shallows to a threshold of 140 fathoms,

. Many uplifted marine features in northern Newfoundland
show recent emergence of the coast, and most protected bays show
a flight of raised beaches and benches, The major rivers of the
district are cutting into old delta deposits that are now exposed,
and marine fossils are found in mud and clay deposits as much as
100 feet above the present strand-line,

A wave~cut bench on serpentine rocks occurs at an
clevation of 110 feet at the Red Cliffs, Mings Bight. A similar
bench occurs at 5 fect in the same locality., East of the mouth
of Trimms Brook in Mings Bight, a wave-cut bench at about 110 feet,
backed in some places by @liffs, extends for more than 300 yards
along the side of the serpentine hills, Other, less prominent
benches on bedrock occur at several localities.

. Among the uplifted delta deposits are those at Baie Verte,
Rattling Brook, and Apsey Cove, which were first described by
Watson (1939, pe 10) and werc visited by the writer. In these
localitics, stratified sands and gravel are being exposed and
carried off by present stream action, Fossils occur in some of

the beds,



Several terraces along the western side ‘of Mlngs Bight
: show the characteristics of wave-cut benches. On the eastern

< side, similar wave-cut benches occur at’ several levels. Meander

scars were noted at the backs of two of the terraces near the
mouth ‘of Trimms Brook on the eastern side of Mings Bight, It was,
therefore, concluded that some'of the lowest terraces in this
yegion. are the reésult of erosion by a stream that became adjusted
to different levels of the receding sea., In the last mile of the

. yalley of Mings South Brook, similar terraces were dbserved though

they are: obscured by heavy'woods, Trimms Brook, at its mouth
- ig-at ‘present- cutting-about 6 feet below the top of former flood—
plain deposits of stratlfled sands and flne gravel, -
lif,(, ..
. Terraces, at several levels, occur on stratlfled deposits
of boulders, gravel, and sand at the mouth of the brook that flows
dnto Middle Arm’of Green Bay just west of the village. . large,
wave~washed, beach boulders occur in some layers, and in others
boulders and cobbles covered with bryozoa and small gastropods were
found, In one clayey layer, abundant, well-preserved remains
of pelecypods, barnacles, gastropods, and bryozoa weather out
on the rain-washed surface, They have been identified by'Professor
H; Clark of MCGlll University as follows:
Pelecypoda .
. . Saxinava arcica Iinn
wi e Macoma calcarea Gmelln .

Gastropoda
Acmaca testudlnalls Muller

Crustacea :
- Balanus c“enaﬁmg Brug:ire

“t

'fj. At Pacquet, Mangs Blght and several places along the
shore-.of :Confusion Bay, wave-cut benches as much as 100 feet wide

+ .- oceur at present sea-level°

A1l observations on uplifted marine features were plotted
and compared with what would- be expected from the projection into
this area of Flint'!s observations along the west toast (1940)

. Observations of the writer do not support Flint'!s hypotheses, and
-suggest the de51rab111ty of relnxestlgating the problems of post=
Glacial uplift in Newfoundland. ) .

”~
\

-

CLIFFS | e

‘Cliffs form dn outstanding feature of the physiography
along mch of the shore’ of Burllngton Peninsula and, .indeed, along
much of the coast of Newfoundland, Yet previous wrlters have made
- little mention of themy assumlng that they'have been produced by
wave erosion during the-preSent marine cycle, ~ Several lines of
evidence have led the writer to believe that the c¢cliffs of northern
. Newfoundland are not as slmple in thelr origin as’ commonly assumed,

but that they are the result of a long, eqmpléx hlstory; 5

Some of the cllffs have undoubtedly ‘been cut b recent
wave erosion, as.evidenced by the beaches and benches at the present
strand~line, The cliffs along much of the Cape St, John coast are
cut in easily eroded rock, and must have receded considerably during
the present cycle of wave erosion. But other cliffs have originated



in other ways. The cliffs that risc abruptly from morc than 100
fathoms below sca=lcvel in Green Bay to 700 fect above the sea

are duc to. glacial crosion and stcepening of the former valley
sidcse - Theoy have scarcely even been notched by present wave
activitys The long line of cliffs along the White Bay shore rises
from depths of 160 fathoms to 400 fcet above the sea, with no
significant breaks in the profilc at wave levcle Beaches and
benches along this shore are virtually lacking, At many places
along thc Notre Dame Bay shore, in the Handy Harbour arca and
ncar Cape Hat, glacial rounding extends to within a few feet of
the sea, Between Stocking Harbour and Burlington, glacial gouges
and striae occur at water level, On the north side of the
entrance to Middle Arm (White Bay), glacial channelling and striae
are exposed in the wave-washed zone., The Handy Harbour Islands,
Mings Tickle Island, and other islands now exposed to wave attack,
show rounded forms that are presumably due to glaciation. The
cliffs along the inlets of Mings Bight and Baie Verte in many
places cextend into deep water without benches or beaches, This
evidence suggests that many of the prominent cliffs are not due to
' wave erosion in the present cycle,

In the New England=-Acadian region, D, W, Johnson has
shown that wave erosion has been slight since the flooding of the
depressed land surface (61, p. 183), He suggests that many of the
cliffs, at onc time considered as evidence for extensive wave erosion,
are actually thce result of the submergence of cliffs developed by
. subaerial procecsses and but little modified by wave atbtacke

On the north coast of Newfoundland, soundings on various
Admiralty charts indicate that the mature topography of the land
surface, developed by subaerial crosion, persists beneath the
sea to a depth of at least 150 fathoms. Many of the valleys leading
into the long inlets of Notre Dame Bay extend scawards to considerable
depthse Without doubt they were carved by rivers at a time when
the sea was considerably lower than at present., Halls Bay, for
example, continues beneath the seca as a submarine valley beyond the
zone of apparcent glacial over=deepening to 140 fathoms., Although
contouring on the few soundings available is at best inaccurate,
there is nothing to suggest that the valley does not continue to
R00 fathoms, Its bottom, beyond the range of obvious over deepening,
is at about 180 fathoms, This great depression may well be the
result of the drowning of a river valley that at one time extended
along the eastern side of the northern peninsula,

From soundlngs along the north coast, therc is little
evidénce of former stands of thc sca at which wave erosion cut
deeply into the land (Admiralty charts Nos. 280, 285), The bottom
of Notre Dame Bay slopes from the prescnt shoreline to a depth of
150 to 175 fathoms within 1 mile or R miles, Scaward from there, the
bottom is an irregular bench with a relief of 300 to 350 feet,
Contours drawn from soundings on the Admiralty charts show that
the slope from strand to lowermost bench is fairly regular except
for a steepening between 90 and 125 fathoms, The base of the shore-
ward slope at the margin of the bottom bench may represent a former
strand~line, The Horsec Islands, about 12 miles northeast of
. Burlington Peninsula, are joined to it by a flat submarine shelf
at a depth of about 70 fathoms, It is possible that this is partly
the result of wave planation. One small re-entrant on the northwest
side of the shelf may indicatc that Baie Verte drainage once Jjoined
"White Bay River" as a tributary.
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. The strand=line. of northern Newfoundland must have
mlgrated back and forth meny times during the many oscillations
of seamlevel that have occured in the history of the northeastern
coast of North America. The general submerged aspect of the |
entire eastern seaboard region from the middle Atlantic states
northward is well known, but the time and the amount of “submergence
are not agreed on,

In the opinion of the writer, the present-day shore
features are nlearly not the result of long=continued wave erosion
that has carved great cliffs at the present sea-level and a wide
plain beneath the sea in the present cycle of marine erosion.
Instead, the slope from the irregular submarine plain at about 150
fathoms to the level of the highest, pest glacial, emerged,
strand-line features should be looked upon as a zone that has been
occupied by several different strand-lines during the oscillations
nf sea lewvel that have occurred since the great initial drowning of
late Tertiary time. Present=day cliffs at sea~level can be regarded
as part of a region of complex physiographic history. They are due

. partly to the submergence of a rugged subaerial topography, partly
to glacial steepening, and partly to wave erosion at several different
stages, with the present marine cycle in very early youth.

MARINE POTHOLES

On the wave~washed rocks abeut midway betweén thtle Pacquet

Harbour and Teakettle Cove (about 2 miles northeast of Pacquet)’one
large pothole and several smaller ones are cut into the massive
quartzealbite~-mica gneisses of the Mings Bight group. Fuller found
similar potholes in the shore zone in the Fleur de Iys area (39 p. 4);
he thought these were moulins. The return of water to the sea after
the breaking of storm waves would provide powerful arnd turbulent streams
of water that would affect the whole shore zone to an elevation of
perhaps 40 feet on the exposed parts of the coast. As soon as a
,8mall depression in the rocks became large enough to hold a few
boulders, the development of.potholes would proceed in exactly the
same manner as in ordinary streams. Potholes now at elevations above

the zone of wave action may have been formed when the sea=level was
higher, : .

GLACIATION
(= e ]

Everywhere in Newfoundland glacial drift is fresh and
unweathered, suggesting to numerous writers that the last glaciation
was Wisconsin in age. No evidence to the contrary was found in
Burlington Peninsula, : : .

. The general northeast movement of the ice in the
peninsula has been established beyond doubt by the present writer.
Diversion of the ice flow, from the flanks of the peninsula into the
main flow down White and Green Bays, is evident from striae and ice~
scoured rocks along the coasts, Local relief guided ice movements
in the last stages at least, as.shown by the position of the present-
day divides, relative to dlrectlons of movement, and the fact that
everywhere the striae follow valleys, For'example, at the junction
of the Middle and Southwest Arms of Green Bay, strdae suggest a
confluence -of ice streams that moved outward from each of these
valleys around the peninsula between them.
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Numerous crescentic gouges of the type described by
Gilbert (41) and Harris (50, p. 245) werc observed, Thesc, as
well as striae, arc common on the rock surfaces that dip to the
southwest, and against which the ice must have pushed in coming
out of depressions, Roches moutonnées were found to be abundant
in some arcas, Many of the small lakc basins, particularly those
Jjust south of Beaver Pond, show plucking on their southwest sides
and polishing and rounding on thoir northeast shores, which is
taken to indicate northeast direction of ice movemente.

The distribution of crratics suggests that the distance
of transportation has not been great, and confirms the general
northeastward dircction of nmovenent of the ice, This is particularly
clear in the district between Mings Bight and Pacquet, No
boulders of the Mings Bight group were obdcrved south of its contact
with the granite mass to the south, but many granite boulders were
found to the north of the contact, On the highest point of the
Dunamagon Highland, northeast of Belly Pond, several bouldcrs of
Cape Brulé granite, as well as scattered greenstone boulders of the
Baie Verte group, were found,

Glacial deposits are nowherc quantitatively important,
Erratics are everywhere, but nowherec does the till excecd a few feet
in thickness, Glacial deposits and water=-sorted glacial debris form
the floor of many of the major valleys of the region, Southwest
Brook, bctween Southwest Pond and Lower Pond, flows over large,
angular, ice~carried bouldcrs, On the east side of the valley arec
stratified sands and gravels, which arc probably part of local outwashs
Boulder dumps arc cormon in many of the granite arcas., Bebween
Burlingbon and Flat Water Pond, heavy forest growth covers coarse
boulder drift., Wherc small streams have swept the surface clean it
is evident that nowhcre is the cover morc than 10 fcet thicks

Bowl-1like depressions, which must be due in part to
glacial erosion, occur at several places along thc coast of Burlington
Peninsula, Harbour Round and Brent Cove are sithated in great
semicircular basins that are backed by high, abrupt cliffs, Neither
wave action nor stream action scem adequate for the erosion of
such depressions, and everywhere ice erosion is evident in rounded
land forms, striae, and polished and plucked surfaces., Nippers
Harbour, and adjacent coves inside the Nipper Islands, are part of
another such basin, now partly submarine, which has a shallow
threshold, suggesting that ice action was prominent in its formation.
Little Lobster Harbour and an adjacent cove on the coast of White
Bay arc cirque~like depressions, undoubtedly cut into the tableland
of the Flecur de Lys Pcninsula by ices At Tilt Cove, Snelgrove has
described the Winser Iake basin as a cirque (1929, p. 28). Whether
these various crosion forms have come about through cirque~cutting
action of local glaciors in a late stage of the Wisconsin glaciation
andy therefore, to be termed cirques, in the strict sense of the word,
or have come about through pronounced modification of depressions
already there, is opcn to debate. One thing seems certain, however,
and that is they owe their present characters to glacial erosion.

GENERAL GEOLOGY

GENERAL STATEMENT

The rocks of Burlington Peninsula are gneisses and
schists overlain by wvolcanic rocks, with intercalated sedimentary
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beds, all of which have been folded and intruded by a complex of
igneous -rocks. -The trend of .the fold structures is northeast,
parallel with the general trend of structures in Newfoundland, and,
indeed, with the trend of the Appalachlan belt of which Newfoundland
is essentlally a part, .

The oldest group of rocks in the area is the Fleur de Lys,
a succession of schists and gneisses exposed on the western side of
the peninsula, and extending southwest beyond the limit of the map-
area, These rocks form an anticline, with minor superimposed
synclines. Rock compositions correspond with the garnet zone of
metamorphism, except near small intrusive masses where they have been
modlfled by hydrothermal solutlons.

Overlylng the Fleur de Lys,but beyond the limits of the
map-area, are the similar rocks. of the White Bay group, which occurs
near Western Arm and southward along the castern shore of White Bay,

‘The Mings Bight group,comprising gneisses and schists in
the biotite and garnet zones of metamorphism, is exposed in the
small peninsula between Mings Bight and Pacquet Harbour. The
structure is roughly domsl , with minor anticlines and synclines.
These three groups of rocks are considered, to be probably Qf
Precambrlan age, ‘ .

Thc Snooks -Arm group consists of andesitic lava flows with
abundant pyroclastic beds and intercalated sedimentary rocks. These
rocks occur in a curved anticline, which plunges to the northeast
at about R0 -degrees, Fossils found at the base of the group indicate
that at least part of it is of Ordovician age.

At Tilt Cove, a small exposure of slate and argllllte is
seen to lie unconformably below the rocks of the Snooks Arm group.
These are probably post-Fleur de Lys and Mings Bight in age, and
may be as young as early Ordovician, Their area ¢of exposure is mot
large enough to be included on the map.

The Baie.Verte group consists of altered volcanic rocks,
and is believed to rest unconformably upon those of the Mings Bight
group., On the basis of lithological resemblances and structural
relations, the rocks of this group are correlated with those of the
Snooks Arm and other altered volcanic rocks in the Notre Dame Bay
region that are believed to be of Ordovician age., Most of the rocks
of the Baie Verte group were originally lava flows of andesitic
composition, with some pyroclastic beds, but include near the top
sedimentery rocks that have been altered to marble and slate. They
have been folded into northeast drending antlcllnes and synclines,
which in some places lie en échelon,

The Nlppers Harbour group occuples a coastal strlp that
extends southward from Nippers Harbour., The rocks-consist of lava
flows of andesitic and basaltic composition, with rare sedimentary
horizonsy The relations of these rocks to those of the other groups
are not known,

The youngest strata in the region arc those of the Cape
Ste John group, which consists: of reddish brown and green andesites
and rhyolites, and fine~ to coarse-grained, yellow, orange, and green
pyroclastic and sedimentary rocks., They overlie thosg¢ of the Snooks
Arm group on the south and those of the Baie Vcrte group on the
north. .
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The oldest inbrusive rocks of the district are small
rnasses of diorite porphyrite in the Tilt Cove region, These are
considercd to be the intrusive cquivalent of the lavas of the
Snooks Arm group, as they intrude those rocks and no others, Sone
of the thick rhyolites of the Cape St. John group are considered
to be intrusive and probably senetically related to the flows of
that group.

The other intrusive rocks of the region are younger than
the bedded rocks, Of these the oldest are the ultrabasic rocks,

. which occur at several localities, generally as tabular or sill~like.
concordant masscs., In age they arc younger ‘than the Ordovician, ™
Baie Verte group, but probably pre-Devonian, They are commonly
serpentinized and partly altered to talc and carbonate.

In the Baie Verte~Mings Bight repioh, gibbro and diorite
are cormon as small concordant masses, which intrude the volcanic
rocks and arc clearly younger than the ulbrabasic rocks, Quartz
diorite, granite, quartz porphyry, and granite porphyry masses occupy
large areas in the southeastern part of the péninsula, Numerous
dykes, varying greatly in composition,-and small stocks of quartz
porphyry and granite porphyry, intrude the wvolcanic rocks, They
are known to be post-Ordovician, and are generally regarded as .
Devonian in age, although no positive dating is possible.

FLEUR DE LYS GROUP?

INTRCDUCTION

The occurrence of gneisses and schists in the peninsula
betwéen White Bay and Baie Verte was noted by Murray (71) and Howley
(72)s Fuller (39) mapped the type area of the gneisses near Fleur
de Lys, and Watson (100) described gneisses in the Baie Verte area,
which He ‘named the Rattling Brook group, and which bear a close
rescmblance to those studied by Fuller in the Fleur de Lys area.

LITHLOGY

The Fleur de Lys group consists of gneisses, with somne
interbanded schists, occasional thin bands of crystalline linestone,
and, rarely, quartzite,

" 'The gneisscs arc typically medium~ to coarse-grained,
light grey rocks, and weather grey or greyish brown, They'con51st
essentially of quartz, albitc, and biotitc or rmscovite, or both,
In some facies hornblende occurs, Garnet is commonly prescnt and
locally may constitute 20 per cent of the rock., Accessory minerals
include chlorite, magnetite, pyrite, graphite, and, rarely,
tourmaline, The rocks are commonly banded, and bands that consist
chiefly of quartz and feldspar alternate with others in which
biotite, hornblende, or chlorite predominate, Augen structure,
with albite 'cyes!, is also a common feature of these rocks.

Interbanded dark schists form a relatively small
proportion of the Fleur de Lys group, They are dark green rocks,
and consist chiefly of biotite or hornblende, with minor quartz, °?
feldspar, and a little epidote, The crystalline limestone
observed by Fuller (39, ps 7) occurs in narrow lenticular bands
and contains much ruscovite. The rare quartzitc is a white, platy
or schistose rock,
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A section of the group is exposed in the type locality
in the Fleur de Lys area, where it was divided by Fuller into
six' !formations!, some of which he subdivided into members or zones.
The section, as given below, is a modification, by the. writer,
‘from Fuller!s report (39, pp. 7, 15, etc.). The thicknesses
given are true thicknesses., The wrlter visited the type locality
- but did not measure the section again.

~Fleur de Lys' Group '

Formation . Description ' - Thickness
. : Feet
Pardee gneiss ‘ .Platy, blue~grey gnplss, in
' .« irregular bands, in which thin’
‘ o : quartz layers alternate with

< . muscov1te-b10t1te bands; some _ ’
S ~7 " magnetite, graphite, and pyrlte... 1,000

Birchy schist ' Uniform, green, chiorite schist,
. ~ with a few bands of quartz, blotlte,
and chlorite gneisses; contains
dominant chlorite, but minor
epidote;..quartz and feldspar also’
p;gsenh P8P RCOEIDBTIGC 0PSO ERSISIQRD 600

Shoalrocks gneiss - Light, greenish grey, crinkled gneiss,
‘ : with feldspar augen, quartz,
muscov1te, and some garnet. . The
grain size varies from 0.3 to
0.06 M, ...o.--oepe-opocoa.-ooooo : S,OOO

Logy Formation
Woody Cove member Garnet gneiss, schist, and dark brown
biotite“garnet gﬁeiss peesanssessens 1’000

Ygol member Light grey, quartz-mgccovite gneiss,
: * with minor garmel, pyrite, and N
. ' ‘ ’ some hornblendemrich layers ......' 1,00

Iue Point member Dark brown, platy blotite gneiss sees 350
Lince~a~dardin member Light grey garnet gne¢ss a.,......... © 700

Caplin Cove member Dark brcwn, platy, blotite-rlch
« gneiss with graphite, The lowest
oo RO feet is a bluish grey, pyrite-
' stained marble, with abundant '
muSCOV1te occtncaodre-tnoaoouacoo.‘ . 270
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~ Formation Dogoription Thickness
.Starboard gneiss . - - Regularly banded, bluish grey
. - - gneiss when fresh, weathering

to brownish grey; light grey,
garnet=bearing gneiss, with
darker bands of biotite~bsaring
gneiss containing graphite, and
hornblende gneiss, The lower
part contains marble lensas of
calcite and muscovite 10 to 40
feet thick; lowermost 2 feet,
pure white platy quartzite sesscos. -5,000
Headland gneiss
Capta  zone S " Quartz~feldspar-biotite~garnet gneiss, . -,
: with whitish grey, fine-grained,- :
muscovite~rich -facies and darker, . - -
platy, garnet-bearing varieties ., . 4,000

Barry zone ‘ Wavy, foliated, pinkish gneiss with
. ’ many augen of albite, about 2,5 mm, -
in diameter, Quartz, biotite, '
muscovite, and magnetite are ,
subsidiary minerals; some chlorite= '
bearing layers ssveacssssscesseses 4,000

. STRUCTURE

_ Where examined by the writer along the western side of
Burlington Peninsula, largely beyond the map-area, the Fleur de
Lys rocks have a northeasterly strike and dip nortlwestward at
from 40 to 80 degrees. On the east side of the peninsula, in the
areas mapped by Fuller and Watson, and between these areas, the
same general hortheasterly strike prevails, but dips are south~
easterly, from 30 to 75 degrees. The structure of the peninsula
between Baie Verte and White Bay is thus a broad anticline, whose
axis parallels the northeasterly trend of the peninsula, Super-
imposed: on this structure are some minor local synclinal folds,
such as that west of Little Bay Head., The possibility that the
peninsula is not a single anticlinorium, but a series of close
folds, is rccognized, but the fact that no other major fold axes
have been recognized in the areas mapped favours the more general
anticlinal structure, ,

 ORIGIN AND METAMORPHISM

The rocks of the Fleur de Lys group are largely of
sedimentary origin, The occurrence of conformable, interbedded
crystalline limestone and quartzite strongly suggests this, as
does also the presence of graphite in some of the biotitic bands,
The fine, persistent banding in layers of different composition is
probably an original bedding structure. Less direct, but still
fairly conclusive evidence of the sedimentary origin of the gneisses
is afforded by the mineral composition, Quartz-mica schists,

., commonly containing garnets, in some places constitubing as much as
RO per cent of the rock, are believed to represent original beds
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of 1mpure sandstone and shale,

ST " The origin of some of ‘the darkcr bands, however, is not
.ag_clecar, On the southern shore of Middle Arm, White Bay, to the
west of the map-area, hornblende~rich layers hawve the appearance -

of much metamorphosed dykes or sills, Other layers of the dark
gchists could possibly represent original dark shales or greywackes,

Opinions differ as to whether the metamorphism of the
sediments was.chiefly the result of regional processes, or was in
large part due to hydrothermal solutions genetically related to
granitic and other intrusive bodies that have invaded the rocks
of the group,

From their study of ‘the gneisses in the limited areas they
‘mapped, both Watson and Fuller concluded that hydrothermal solutions
introduced considerable amounts of quartz and feldspar, and locally
some tourmaline. Thus, Fuller found that the gneisses in the Fleur
de Lys area contain two kinds of quartz and feldspar: original
quartz in small, clear grains included poikiloblastically within
feldspar grains or in bands with muscovite and biotite; and
secondary, - introduced quartz, which: shows wavy extinction and includes
numerous- spherical grains of an unidentified mineral, Similarly,.
secondary feldspar was recognized surrounding and including original
minerals of the rock, Watson concluded, but did not offer definite
proof, that .the gneisses in the area he studied are richer in soda
than are normal sediments, indicating introduction of materials by
hydrothermal solutions, but admitted that some of the quartz and
feldspar augen and quartz veinlets in the rock might represent
recrystallized original quartz and feldspar (100, p.5).

However, because of the general uniformity of" these -
rocks, the writer believes that in general they are the result of
normal regional metamorphism, and fall into what Harker has
designated the "garnet zone" (48, ps R18). Locally, as in the
vicinity of the Partridge Point granite stock and other igneous
intrusions, they have doubtless been modified by the irntroduction
of’ materlal by hydrothermal solutlons.

s

AGE
- The age of the ‘Fleur de Lys group has not been deflnltely

“ established., Workers in the area from Murray to Watson have
-considered them to be Precambrian on the basis of lithology.,

MINGS BIGHT GROUP

INTRODUCTION

Watson (100) described gneisses and schists that are
exposed on the southeast side of Mings Bight for a distance of 1
mile, and termed them the Mings Bight formation, Rose (78) traced
these rocks slightly farther, and retained Watson's nomenclature,
-They are now known to extend from Mings Bight to Pacquet, and. to
have a somewhat more complex nature than was orlglnally‘suspected-
The writer, therefore, proposes to call these rocks the Mlngs Bight
group..

» The Mings Bight group of gneisses and schists océﬁﬁies
about 1l square miles on the peninsula between Mings Bight and
Pacquet, and is bounded on the south by the Dunamagon granite. The
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structure of the moss is broadly domal, with supcrimposed folds. A
southward plunging anticline parallels the southern shore of Mings
Bight, and closc isoclinal folds occur in the region of Pacquet
Harbour. The writer'!s estimate of the thickness of the group is
about 8,000 fect,

LITHOLOGY

The Mings Bight group consists of gneisses and schists
composed essentially of quartz, albite, biotite, muscovite, chlorite,
and hornblende, with small amounts of garnet, epidotc, magnetite,
tourmaline, apatite, calcite, and sphene, They arc the result of the
metamorphism of. a series of quartzose rocks, with minor interbedded
shales, The several rock types in this group comprise: (1) distinctly
banded gneisses in which the proportions of quartz, albite, biotite,
and garnet vary from layer to layer; () porphyroblastic augen gneisses;
(3) massive, fine=grained, quartez~biotite gneisses; (4) chlorite~rich
and. hornblende-rich schists and gneisses; (5) graphitic schist and
slate; (6) quartzite, (7) garnetiferous quartz-muscovite gneisses; and
(8) actinolite schists,.

Banded Gneisses .

. Banded gneisses, which differ from layer to layer only in
the proportions of quartz, albite, biotite, chlorite, and garnet, are
widespread within this group. They are well exposed along the shore
of Mings Bight from South Brook to the Red Cliffs and from Cape St
Martin to Pacquet Point. The individual layers are from % inch to 1 foot
thick, and persist for distances of 100 feet or morc, suggesting the
possibility that the layering is of sedimentary origin. Individual
layers within the banded gneisses are usually quartzealbite~biotite
. schists, in placcs chloritic, and micaceous quartzitess

In thin section, the rocks are seen to be medium grained
and foliated, and to have a granoblastic fabric, Quartz, which
comprises from 50 to 80 per cent of the rock, occurs as aggregates of
interlocking serrate-edged grains that average between O,1 and 0,5 mm,
in diameter in different facies, Biotite occurs in elongated wisps
and shreds averaging in fine-grained varicties, 0,5 by 0,05 mm., and
in coarse=-grained facies as large as Re5 by 1 mm, It constitutes up
to 15 per cent of the rocks Untwinned grains of albite (An6_10)
averaging about 0,5 mme in diameter occur in interlocking aggregates
that comprisec from 5 to 15 per cent of the rock, Chlorite is a common
secondary mineral, and occurs as patches of interlacing sheaves and as
an alteration product along cleavage lines and on the edges of biotite
crystalss Other accessory minerals include muscovite,-magnetite,
hematite, ilmenite, leucoxene, zircon, calcite, pyrité, apatitec,
zoisite, and, rarely, tourmaline,

Porphyroblastic Augen=Gneiss

. Light grey gneisses, with albite augen from 1 to 3 mm,
in diameter are best exposed about half-way between South Brook and
the Red Cliffs on the eastern shore of Mings Bighte

The feldspar augen weather out in relief, and impart a
rough, pebbly surface to the rocke In thin section, the augen are
seen to consist of lenticular aggregates of cloudy grains of albite (AnG)
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with abundant inclusions of epidote, muscovite, and calcite, Augen.
of mixed albite and quartz also occur,

lassive, Fine~grained, Quartz-Biotite Gneiss.

This type of rock occurs at Grand Os Cove, at Cape Hat,
and near Little Pacquet, In hand specimens, such rocks are seen to
consist of a fine-grained, light grey aggregate of quartz, albite,
muscovite, and biotite, The rocks are visibly foliated, but do not
show composition banding. They do, however, grade into banded types
such as those described above, In thin seetion, quartz is seen to
comprise about 60 per cent of the ‘rock. It occurs as a mosaic of
-1nterlock1ng, serrate grains full of minute 1nclusions. Anhedral
grains of albité (Ang) are scattered through the rock., Brown
biotite; in wisps and shreds of irregular outline, comprises 5 to 10
per cent of the rock. Accessory minerals are epidote, chlorlte, ’
apatite, calcite,'sphene, and, rarely, a greenish muscovite, Some
- of the massive gneisses, for example that at the Cape Hat. exposure,
may'be sheared granlte dykes.

Chlorite-rich and Hornblende-rich Gneisses and Schists

Chlorite schists occur at several places on the eastern
shore of Mings Bight, and are best exposed north of the ultrabasic
rocks of Red Cliffs. -They appear to result from chloritization of
Mings Bight schists. by solutions related to the ultrabasic mass,
Magnetite is a common accessory mineral in the schists, .and suggests
that.much of the chlorite has Been derived from the alteration of
‘ biotite already present in the schists, and that the introduction of
basic material was of secondary 1mportance.

Banded chlorite schists oecur on the south side of ‘the mouth
of Big Cove Brook and also near the mouth of Pacquet Brook, The
chlorite in the schists is very fine grained, averaging less than 0,5
mm, in size, Occasional grains of qu.artz and albite are scattered
through the rock.s Magnetite and pyrlte veeur in octahedra and cubes
that commonly transect the. follatlon of the 'schists.

Thln zones of hornblende-rlch blotlte sahlsts occur 200 yards
south of. Mings Tickle. [The.rocks consist of a dense aggregate of |
finely divided biotite, with accgessory-albite and.quartz, in which are
set sleénder prisms of common green hornblende as much as 1 inch long.
The parent rock was probably an 1mpure shale.

. 1

Graphitic Schiste and Slate

Graph1te-bear1ng SChlStS were observed at several localities,
notably south of Mings Tickle and in the valley of South Brook about
% mile from its mouth, In the first mentioned locality, erenulated
biotite schist contains minute plates and veinlets of graphite. In the
South Brook occurrence, several beds in the gneisses and schists are
dark grey or black from contained -graphitei- -Im-both places, the rock
is a dense, exceedingly fine-grained aggregate of sericite, biotite,
quartz, and albite, with accessory graphlte., Slaty cleavage may be
prominent, No trace of organic remains was found in these graphltlc
rocks,
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Quartzite

Thin beds of quartzite occur at scveral localities botween
Mings Tickle and L'Anse of Pardi, They grade from purc, chert~like
quartzite to quartz-~rich mica schigte. Scveral beds of densc, very
fine-grained, banded quartzites, which may be as littlc as 2 inches
thick and do not exceed 2 feet, are composcd of QO‘per cent :
mylonitized and recrystalllzed quartz grains, with about 5 per cent
albite and 5 per cent biotite., The rock has a conchoidal fracture
and a metallic ring. Other gquartzites have -thin partings of biotite
and sericite., . Onc bed, about 2 feet thick, contains scattered,
poorly erystallized, réd garncts ,about 1 mms in diameter, Pyrite
in mimute.’ cubes was observod in some quart21tic layers.

Garnetiferous Quartz~Muscovite Gnoisses

Garnct=bearing quartz-muscovite gneisses occur on the -
north side of Pacquet Harbour, on the coast northeast of Pacquet,
~and at other scattered localitics, Most specimens consist of
lenticular aggregates of elongated serrate quartz grains, which are
scparated by sheaves of biotite -and miscoyvite. The quartz, which
comprises R0 to 35 per cent of. the rock, contains numerous tiny,
transparent inclusions, Albite and muscovite are present in quantity,
and red garnet occurs as euhedral porphyroblasts up to % .mme in
dlametcr.

‘Actinolite Schist

Actinolite schist occurs at one locality in the valley of
South Brook at the edge of the serpentinizéd ultrabasic mass, The
actinolite occurs as veins, masses, and irregular replacements in
the gneisses and schists of the Mings Bight group., Chromite,
magnetite, and calcite arc common accessory mineralse

.

METAMORPHISM

The rocks that gave rise to the gneisses and schists
of the Mings Bight group were largely of sedimentary origing, the
fine, persistent banding being considered to be more probably an
original sedimentary bedding structure than due to metamorphism,
Beds of undoubted sedimentary origin, such as quartzites and,
probably, the graphitic schists, are widespread but not common,

The mineral composition of the gneisses and: schists-equartz, albitc,
biotite, chlorite, and occasionally garnetewis.commonly produced
by the metamorphlsm of impure sandstone,

The common mineral assemblage of these rocks indicates that
most of the gneisses and schists are high in the biotite zone of
regional metamorphisme, The occurrence of garnets at several
localities, noticeably ncar the granite contacts, indicates that
metamorphism of thesce parts has been raised to the garnet zone,
Garnct crystals arc usually microscopic, and are widespread, In
general it may be said that these rocks are slightly lower in grade
of metamorphism than are the Fleur de Lys gneisses, their possible
correlatives,
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STRUCTURE
: . " The-structure of the Mings Blght gneisses is a broad
dome, in:the middle of which the dips of the bands range from
about .30 -degiees to horizontals On thc margins of the dome, . .
“the d1p is outwardse. The rocks, however, are complexly folded
‘in nany'places. '

o Along the southern part of the, eastqrn shore: of Mings
TBlght these rocks strike uniformly north 10 to 15 .degrees.east,
and .dip steeply to the west, . Farther inland, the dips.art.to the
east and the strike is.unchanged, This evi&ence, togethcr’w1th
that from abundant dragefolds, which arelwell exposed .along the
shore, indicates an anticline parallel with the shore of Mings
Bight and plunging to the south at about 30 degreess

AGE
o The gneisses and schists. ofithe Mings Bight group under-
1i%¢ the volcanic rocks of the Baie Verte group, which are considered
to be of Ordovician age,. .From evidengce obtained at Pacquet and
southeast of the head of Mings Bight, the contact of the two groups
“is. thought to be an unconformity although such evidence is not
conclusive, These rocks,:therefore, may be Ordovician, pre-Baic
Verte in age, as is suggested by Watson, or they may be pre—Ordov101an.
The writer tentatively correlates them with the Flcur de Lys group,
and ascribes a Precambrian age to the assemblage,

SNOOKS ARM GROUP

INTRODUCTTION

The Snooks Arm group is exposed along the goast of Notrec
Dame Bay from ncar Nippers Harbour to Beaver Cove, The assemblage
lies in a crescent-shaped belt about 3 miles wide at its widest
and narrowing toward the northeast and the soutlwest,

These rocks werce first described in the early reports on
the copper mines at Tilt Cove and Betts Cove by Murray and others,
They werc named and systematically mappcd by Snelgrove: (82 83), and
detailed descriptions of small areas around the mines were published
by Douglas (28).

sS.b . The formations dip steeply, and the general trend 1s
northeasterly, The structure is not .entirely clear, but appears to be
that of a tightly folded anticline plunging at a low angle to the
northeast,

LITHOLOGY

. Flne-gralned red slates and arglllltes of uncertaln age,
associated with minor coarser strata, are exposed at Tilt Cove,
Overlying them unconformably. is a thick succession of andesite flows,
agglomerates, and conglomerates of the Snooks Arm groupe The following
general types are recognized, and will be described separately:

(1) andesitic agglomerates, brecc1as, and conglomerates; (2) andesite
and augite andesite porphyry tuffs; (3) diabase porphyritc; (4) andesitc
lavas and plllOW lavas; and (5) slates and argillites,
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Andesitic Agglomerates, Breccias, and Conglonecratcs

Andesitic agglomerates and breccias are conmmon in the

Snooks Arm group, as also arc rocks of similar origin that might
better be classed'as conglomerates. Most of the fragments of such
rocks are andesite, similar in all rcspects to flows above and
below the clastic membeors. The average size of the fragments is
about 4 inches,bub may bc as much as R feet, Many arc of silicificd
lavas, The fine-grained groundmass is composed of tuffaceous ratcrial
and is commonly epidotized, Reddish varietics of the agglomcratcs

and conglomcrates commonly ove their ocolour to a coating of hematite,

In somc outerops, it is cvident from the degrec of sorting
and the conspicuous crossbedding that depesition took place in moving
water, and the accurrence of pillow lavas both above and below the
agglomeratcs suggests that deposition was submarine. The lack of
ved chert fragments and the strongly epidotized groundmass differentiate
the water-laid members of the Snooks Arm group from the somewhat
similar beds of the Cape St. John Jroup, ‘

Andesite and Augite Andesite Porphyry Tuffs

These tuffs consist of fragments of andecsite embedded in a
fine-grained tuffaceous matrix. They occur adjacent to both the
clastic and the lava-flow members of the Snooks Arm group, Two types
werc recognized, the first -of which comprises aphanitic, andesitic
tuffs, which are greenish and in somec exposures distinctly stratified.
Minutc fragments of green chert form a minor constituent, in addition
to abundant andesite, Thesc tuffs have boen silicified and epidotized,
and are stronply chloritized along fault zones,

The second type compriscs augite-andesite porphyry tuffs,
and was described by Snelgrove but not observed by the writer. It
differs from the first type in that it contains fragments oft pyroxene
and porphyritic augite andesite (82, p. 46)

Diabase Porphyrite

Coarse~graincd sills and dykes, and irregular masses of
diabase porphyritc in the Tilt Cove areca were considered by Snelgrove
and Douglas (82, p. 49; 28, p. 107) to be the intrusive equivalents
of the andesite lava flows of the regions As such they are included
in the Snooks Arm group.

Andesite lavas and Pillow lavas

Andesite flows predominate in the Snooks Arm groupe The
individual flows arc thick, persistent, and show little variation
arcally except to the cxtent that some¢ are massive, some are pillowed,
and some arc vesicular,

‘ The mcet common type is the pillow lava, particularly

" excellent examples of which arc exposed at Betts Cove Head, Beaver
Cove, and other points along the coast as well as at many places
inland, Some of the individual flows are more than 200 feet thick,
and are pillowed throughout. Some of the pillows are bun~ghaped,
but more commonly they are ellipsoidal or elongated, with local
flattening, They are from 8 inches to 5 feet long, In most pillows
the cores arc much more ogarscly crystalline than the margins, which
arce usually aphanitic and in some places show amygdules and vesicles,
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Similar massive pillow lava units have been ob&&rved widely in Notre
Dame Bay as far edst as New World Island. Chert, usually of a
greenish or-greyish colour, occurs as lenses a few inches. thick .,
and also as 1rregular masses between the pillows, Sampson (79)
made a study of the pillow lavas and the cherts of Notre Dame Bay, .
and concluded that the chert was produced by chemlcal preclpitatlon
durlng the time of lava extru31on. 30
Snelgrove (82) 'showed that the ande51tes are composed of -
*nearly colourless auglte, plagioclase feldspar, and hornblende
crystals embedded in a microcrystalline or partly glassy groundmass.
Others show a tightly interwoven meshwork of feldspar laths. Flow
structure is not ordinarily well dewveloped. A '

The vesicular varieties are confined to the edges of the
pillows and to the top few inches of some of the massive flowse The
vesicular lava is commonly somewhat darker than the non~vesicular
parts, and may even be black, Quartz, epidote, and calcite are the
most common f£illings of vesicles,

o Slate shd Argillite T

' Black slates, which are a55001ated w1th the pyroclastlc
rocks in bhe lower part of the Snooks Arm group,. contaln graptolites
of early- Ordov1clan age, Fine-grained, red: arglllltes and slates
that occur ‘at the base of the group appear to have been deep-water
mudstones (83, pa 12). L
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ALTEﬁATION

Epldotlzatlon has affected all members of the Snooks Arm
group, but is more marked in the tuffaceous facies. Slliolflcatlon
is a common feature of some zones, notably those near. occurrences of
copper=bearing minerals, Chlorite is most common in ‘the plllcw '
lava members, where it is most notiseable along the margins of the
pillows and in thc spaces between them, Copper mineralization,
usually confined to shear zones, is almdst everywhere accompanied by

intensé chlorltlzatlon, wh;ch has altered the lavas to, chlorite
schiste e

‘The graptolites found by Snelgrove establish beyond
reasonable doubt the Ordovician age of the Snooks Arm group. The
lavas, pyroclastic rocks, and sedimentary beds follow upward
through the series without break, The age of the.slates and argillites
that underlié the Snooks Arm group at Tilt Cove is, doubtful. The
unconformlty that separates these fine~grained, metamorphosed beds
from the overlying lavas, interbedded pyroclastlc rocks, and coarse
sedimentary strata indicates that they were folded and eroded before
the beginnirig of. the volcanism (28, pe 107). .These earlier rocks
may, therefore, be regarded as-possibly pre-Snooks: Arm, pre=Ordovician,
or- Precambrian, It séems improbable that the.last is true, as other

: Precanbrian rocks in Newfoundland are of different lithelogical types,
and are more highly metamorphosed. Consequently, the writer believes
that the slates and argillites that unconformably underlie.the Snooks

k
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Arn group arc of Ordovician or earlier agzc.

' BAIE VERTE GROUP

TINTRODUCTTON

The namc Baic Verte was proposcd by Watson (100) for a
group of volcanic and sedimentary rocks that underlic about 120
square miles of Burlington Peoninsula, They consist of andesitic
lavas, greywackes, and tuffs, with thin, interbedded slates and
marbles, These rocks arec in contact on the southeast and south
with intrusive rocks and on the west with rocks of the Fleur de
Lys groupe To the nortl they lie unconformably on the gneisses
and schists of the Mings Bight group, and to the east arc overlain
by rocks of the Cape St. John group,

The rocks of the-Baie Verte group have been folded into
a serics of anticlines and synclines that trend northeast., Some
of these folds arec overturncd, and most of. them plunge northcaste

GENERAL DESCRIPTTION

The Baic Vertc group consists largely of altored
andesitic lavas to which the gencral term 'greenstone! may be
applied, Interbedded with thesc rocks are fine-grained grey-
wackes, tuff beds, agglomerates, ferruginous chert,. slate, altcred
sandstones, and thln zones of marble,

The lowest part of the assemblage is largely'lava flows
now altered to rocks grading from pyroxene~bcaring lavas to crenulated
chlorite schists, A few thin beds of greywackes and tuffs were
seen, The rocks arc best exposed ¥n the region south of Mings
Bight, and in the Baie Verte area to the weste :

The middle part of the group is also largely altered
ilava flows, but interbedded tuffs, agglonerates, greywackes, pillow
lavas, and beds of ferruginous chert are more numerous, Amygdaloidal
- and variolitic lavas and flow breccias are also charactcristic.
This middle part of the Baie Verte group is the thickest of the
three, and has the widest -distribution, Sections are exposed along
the shores of Baie Verte and the western shore of Mings Bight, The
best exposures of the chert beds are near the Goldenville prospect
and along the western shore of Mings Bight,

In the uppermost part of the group, grecnstone is again
the most common rock type. At the extreme top, thin zones of slate,
sandstone, marblc, tuffs, and greywackes are common,

LITHOLOGY

Most of the lava flows of the Baie Verte group have been
s0 altered that little remains of the original minerals or structures.
Pyroxenewbearing lavas were obscrved by Watson (lOO De 22) and Rose
(78) in the Baie Verte map=area, and by the writer at several places
-in the arca to the east, In thin section they are similar to other
greenstones of the district except that they contain fragments of
recognizable pigeonite (RVE350) as corés of larger crystals of hormblende
{uralitc) in a much altered groundmass,

Amygdaloidal lavas werc observed at several localities. The



amygdules commenly cohsist of calcite, but epidote and quartz are
also common, In many of the amygdules a concentric banding was
noted, in which quartz formed the outside rim, epidote and calcite
the next 1ayer, and calcite .the .centre. -Most of the amygdules are

to % inch in longest dimension, though much smaller and much

rger ones were seen, In some of the more altered zones of the
greenstones, elongated and broken clots of calcite, quartz, and
epidote were interpreted as deformed amvgdules.

. Variolitic lavas bccur on the western shore ot_Mings
Bight, but were not observed elsewhere by the writere The
variolites form grey or greenish knots about é inch in dlameter,

and are set in a dark .green groundmass cen51st1ng of chlorite,
epidote, and albite, .Watson (100, p, 24) found that the variolites
themselves now censist of epildote and clinozoisites

Finely banded, greenish grey tuffs and greywackes are
common in the Baie Verte group, but are particularly abundant in
the nﬁddle part, In many places, such as the excellent exposures

"about 1% miles south of Weodstock on a read to Beaver Pond, they
are very finely banded, with as many as twenty-five bands to 1 inch,
In other occurrenees, individual layers may be as much as 8 inches
thick, The difference in coleur of the various bands is primarily
the result of variations in the proportions of hornblende to other
and lighter coloured constituents, The light bands are composed
almost’ entlrely of quartz, albite, and epidote, with minor amounts
ef hernblende,:chlorite, and magnetite, whereas the dark bands
consist largely of altered hernblende needles and fragments. of
andesite, with smaller amounts of quartz, albite, epidote, and -
chlorite, In many of the individudl bands a progressive decrease
upward in the proportion of hornblende to lighter constituents was
noted, and with it a decrease in the size of the fragments, Banding
in these tuffs is persistent «= even the thinnesb bands can, be.
traced for distances of 10 feet or more, In most’ OCTUTTENCes

banding is much more evident on weathered surfaces than en fresh
rock exposures,

At sevéral places in the area, coarse agglomerates, w1th
some finer tuffaceous layers, are interbedded with the lava flows.
Good, exposures occur on the western shore of Mings Bight.and on
the road from Woodstock to Beaver Pond, The fine facies are crystal
and lithic tuffs, which contain abundant fragments of hornblende
(possibly after pyroxene) about 4 inch long, and andesitic rock
fragments of about the same size, in a fine-grained groundmass of
epidote, chlorite, and calcite. Some fragments of greenish and

reddish chert, w1th darkened margins were also observed in these
bedS. < R K -

The coarse facies consists of angular thunks of altered
lava, as much as 1 foot long, in a fine-grained groundmass
similar to the fine~-grained tuffaceous facies, The lava fragments
that appear to be altered andesite consist of albite, chlorite,
hornblende,. and epidote, and are set in the groundmass with their
longest dimensions parallel, Some of the fragments are of -
porphyrltlc lava, with much altered phenocrysts of plag;oolase or
uralitized pyroxene, as much as % inch long, in a fine=-grained.!
groundmass of hormblende, alblte, epidote, chlorite, and calcite,
In & few instances, amygdalojdal lavas, with amygdules of calcite,
epidote, and quartz, were observed inkercalated with the.agglomerates.

R
\
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Slate was observed at four places in the area; the most
comnon type consists of a very fine-grained aggregate of sericite,
quartz, chlorite, epidote, altered feldspar, and a disseminated,

. black, carbonaceous powder, In one locality, magnetite occurs in

. the slate as discrete octahedra about = inch long. In several
zones. near the southwest end of the Du%amagon granite a slaty rock
of the Baie Verte group is composed largely of sericite, with
minor amounys of quartz and albite and no dark minérals, About ¥
mile south of Wobdstock on the road tb Beaver Pond,a black glate
bed contains a hematite-rich layer abbut 8 inches thick, The
hematite shows slaty cleavage parallel with that of the rest of the
rock, and is composed largely of fine scales of hematite with
-chlorite, sericite, and other accessory minerals.

On the south side of a pond about 3% miles south of
. Woodstock, a thin'zone of what appears to be dark slate is exposed
-in a road cute In the hand specimen, it is seen to consist of 'a
fine~grained groundmass in which are scattered flakes of specularite
about 2 mm, in diameter. Thin sections exhibit a groundmass of
" biotite, chlorite, quartz, and albite grains, which average abouyt
. 0,05 mm, in diameter, and porphyroblasts of ‘common green horhblende
0¢5 to 1 mm, longs The groundmas is strongly foliated and crumpled,
~and micro-folds, which average about 1,5 mm, -from crest to crest,
. oceur throughout the groundmasss Individual flakes of biotite are
" commonly twisted, . bent, and even broken, Quartz, both in the ground-
mass and as occasional grains as large as 0.5 mm,, characteristically
contains trains of minute inclusions and strong strain shadowse
Albite (An.) occurs sparingly through the groundmass and also as
porphyroblasts up to 0,25 mm, long, Biotite and chlorite occur as
wisps and shreds throughout the rock, Accessory minerals are epidote
and opaque minerals (mostly magnetite, with some hematite), which
..occur as discrete grains and as a fine dust throughout the rocke

In Rattling Brook, on the west side of Baie Verte, a
lenticulay bed of sandstone composed of mylonitized quertz grains in
a groundmass of feldspar, chlorite, actinolite, and celcite cccurs
interbedded with the usual Baie Verte greenstones (100, pa 25)a

Grey, green, and cream~coloured marble, as lenses and
irregular, non=persistent beds less than 3 feet thick, occurs with
some of the altered lava flows, and similar limestones, in places
fossiliferous, are common in other parts of the Notre Dame Bay
districte They usually occur at the tops of flows or between flows,
and are commorly the only sedimentary rocks in-thick volcanic
sequencess Beds of ferruginous red chert, and lenses and nodules
of grey, black, and green chert were observed at several places in
the middle part of the Baie Verte group; they reach their maximum
thickness and persistence in the exposures at Big Head on the west
side of Mings Bight, and westward near the Goldenville prospecte
The average thickness of individual layers is 8 inches to 1 foot,
~although thicknesses of & feet are reached locally at Big Head,

Specularite, magnetite, and pyrite are visible in the chert
and-are concentrated on the margins of the individual beds. Thin,
persistent bands, the result of slight differences in the amount of
hematite present in the chert, are characteristic in some occurrerces,
Quartz veins are very common in the chert beds, and apparently £ill
fissures caused by deformation of the brittle chert beds, which are
interbedded with less brittle greenstones,
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Co Greensch:.s’c. Fac:.es, The lavas and pyroclast.:.c rocks of
the Baie Verte group have undergone reglonal retrograde metamorph:.sm,
which has changed them to chlorite schists in extreme cases and to
many intermedlate types that, may be called greenstones.

A

In ’oh:x.n sectlon, all .stages in ’c«he degradatlon o£ pyroxene
through hornblende and. actmol:.’oe to biotite ‘and chldrite were.
observed, and in'turn the .development of hornblends. i‘rom chlori't.e and
biotite. The ubiquitous presence of chlorite, albite, epidote, and
sericite in the greenstones that lie beyond the ::mmedlate inf once
of the intrusive récks of the region places them in the greenschist
facies of Eskola (1920), and approximately.in the chlorite zone of
Harker (1952). J'.n the region newly mapped by . the wrlter, the principal
exposures of the greenschist, facies are south of Mz.ngs B:Lgh’o, in the
inberior-of, thé peninsula around Flat Water Pond, a.nd in the reg:x.on
south of Baie Ver‘be. r" . wom :

- Locally’ along the margins of ‘thé granlte a.nd dn,orite bodies
of {',he area, hornblende porphyroblasts are visibly developed at t.he

LI
NN

'expense of chlorite and biotite s and thus :ndlom.te that the greenstones

have reached the ampha.bdli‘te stage of progress:.ve metamorphlsm- The
amphibolite facies prevails in the Iong .finger of Baie. Verte rgcks,

.wh:.oh lies between the Dunamagon granite and the Ca.pe Brule -grapnite
'Southwest o.t‘ Pa.cquet in the wedge-shaped area of Baie Ver:te rocks

at Ca‘pe Cagne'b s and in the small patches along the shore oi' Coni‘usion
BaY- : : : : : ‘

LW

and weather to a neutral grey. They are s’orongly fol:.a.t.ed :m m.ost.
exposures and in extreme ‘cases are crenulated and: crumpled. The loosely
packed pyroclastic members of the.series wexe apparently the most
susceptible to alteration, as shown in the exposures a.long the :western
shore ‘of Ivu.ngs blgh‘b sou,th of Big. Head, where -the andesite mexqbers »
though’ chloritlzed remain massive whereas “the tuffaceoua .faoies ‘have
giver ‘Way “to ‘Srenulated chlorite schistsa

: The ayerage chlorite schist. con‘ba:.ns 30 to %0 tper cent. chlorite,
20 to 30° per‘ ¢ent, epidote, 10 to R0 per cent. q:uartz, “and. vanable
amounts of pale’ blue-green actinolite, biown biatite, calc:.t.e, and.’
opa.que mmerals* mostly. ma.met:.te and hemat:x.te. it -

T e

A

In general the rooks of the greehschist facies are less’
n.n’c.ensely aJ,tored than the chlorlte schists descrlbed above. The
averagé mineral assemblage “includes chlorite, epldote, calc:x.te, albite,
horriﬁlende (ural:.te) »-and act:.nollte, a .

Partly a.l‘oered pyroxene-bearing lavas have been rei'grred} b0
a.boVe. 'l‘hey cons:.st of crystals o.f' pigeonitic aug:.te wh:_ch are almost
completely alteréd-to uralité. y in a grourdmass of chlor:.te s albite,

.epidote, biotite, and quartz. In some. thin sections, uralitic
“hornblende constltutes as much as 30 per cent.'of the rock, but in ..

others’ it has g:.ven way comgpletely to. actinollte, ch],ox:ite, epidote,
ook, 3 . ,_;: fer ok Jmanon atl

5 _‘,.'!“ . ‘} RVRE
hibolite Fac:x.es. In. tho xe,ngn ea.st oi‘ Ba:!,e Verte 3y the

rocks of tHe Baie Verte series have been ;:,mgzess:.vely me‘ba.morphosed to

the amphibolite facies of Eskola a]most m‘bhout. exception, In hand
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specimen, the following types of this facies are recognized:

(a) Massive amphibolitic greenstone
S (b) Banded gneissic greenstone
¢ - (¢) Hornblende-needle schists.

(d) Porphyroblastic greenstone

- (a) Masslve amphibolitic greenstoné occurs widely through
the area. It results from the metamorphism of .massive lava flows,
which have resisted deformation to a considerable degree. In thin
section it can be seen to.be composed of a mediume~grained,. grano-
blastic aggregate of hornblende, actinolite, albite, epidote, biotite,
chlorite, and accessory minerals, IFoliation is usually faint-even
in thin section, - In some places, such as along the shore of
Sackerys Cove, in Pacquet Harbour, massive amphlbolltlc greenstones
. include abundant irregular knobs of albite, calclte, and epidote,

which are- probably deformed amygdules. -

(b)) Gne1581c amphlbolltlc greenstones are marked by
alternatlng layers that are,. respectively, amphibole~rich and quartz-
albite-rich,- In some sections, microcrurpling is- evident, - In the
‘hornblende~rich layers the hornblende occurs as an interlocking .
meshwork of anhedral crystals that average about 0,5 mm,.in greatest
dimensions Albite is accessorys In the guartz-albite~rich:layers
albite (An,) and some duartz occur in a mosaic of interlocking
- erystals- Zgout 0.25 M. in diameter, wlth numerous. 1nclusions of
epidote. : : y APV A

(c) Hornblende-needle schists-areithe most~common.df:the
-amphibolite facies., lany variations occur along the northeast .and
southeast shores of Pacquet Harbour, and southwestward to Side Pond.
They are all markedly foliated, and in some localities show a strong
lineation. Hornblende,:which is commenly actinolitic, constitutes
. 40 to 55 per cent of,the rock and occurs as slender Jprisms and -
elongated masses up to 8 x 0,5 mm, . Albite: (An ), which comprises
85 to 50 per -cent of the rock, occurs as a. background mosaicé of -
interlocking anhedral grains and as scattered interstitial -grains
among the hornblende needles, In some sections, lenses composed of
a mosaic of albite grains have hornblende :needles ‘flowing! around
them like logs: around a boulder. Quartz is an abundant accessory
mineral in some slides, and may constitute as much as 10 per cent
of the rock, Other accessory minerals 1nclude epldote, biotite,
zois;te, calclte, and. magnetlte.__‘ ~.” ﬂ

M

. _ (d) Tn several amph;bolltlc areas, a dlstlnctlxe type

of greenstone. is. found to be composed 6f slender, euhedral” - iv:
porphyroblasts of green hornblende, -or actinolitdic. hornblende set
in-a granoblastic groundmass of albite,-epidote,'biotite,'andnlchlorite,
. which average approximately 0,25 mm, in lengthe: The porphyroblasts
~of . hornolende, which may be as large;as 4 X 0.5 mme and comprise as
much as 40-per, cent of -the rock commonly)contaln p01k110blastlc
.1nc1vsions of epldote and alblte..

In some epe01mens of the: amphlbolltlctfa01es, the grounds

mass constituents, particularly well shown by the blotlte, are set
. at an angle to the composition banding, which is wisible in both thin
‘seetlon and hand specimen and which probably represents the original
bedding, The porphyroblasts are oriented im.all: direetions, regard-
less of either the composition banding-or the-orientation of . the:
groundmass crystals., This:clearly suggests that the rock underwent
at least twoperiods of metamorphism ~~ the first, during which the
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groundmass minerals developed at an angle to the beddlng, was a
result of regional dynamic metamorphlsm' and: the second, during
which the unoriented porphyroblasts developed ‘was caused by
thermal metamorphism, #elated to the-intrusidén' of the nearby
granite masses. ‘ ‘ . )

Tee 4

0 ; Another” type Lof pbrphyroblastlc horﬁblende gneiss oceurs

" at the.log-chutd on Southwest’ Porid ‘Brook, - In thin section, ‘it is

~found ,that the porphyroblasts are uralltlzed ‘Piroxeéne phenocrysts
from-an origindl pyroxene-bearlng lava, which have been added to
when changing.conditions made %he- amphlbollte f301es stable. The
large actinolitic hornblende crystals are sét in'a faimd Iy foliated
groundmass of albite (40 per cent)y “ealeite (5 per Gent), epidate
(3 per cent), and small needles of’hctirolitic horhblende,  In a

" few crystals, pigeonitic augite is still’ rebognlzable at the core,
but most of the crystals are uralite. The outer rims consist of
irregular series of needle~like proaectlth'of darker and more.
strongly pleochroic hornblende, which cluster about the maln masses
of the. crystals like tfeks ofi-a magnet,. These large cryepals are
evidently the -result 6f the uralltlzatlon of, phenocrystsl )
pigeonitic augite and the addition of ‘a- s&cond generatlon“ B
hornblende during the'thermal metafiorphism that raises the' ;T?"
greenschlst rocks ‘of ‘the reglon to" the amphibollte fac1es." N

gta\(r

ﬂydrothermal Alteration., In several places, close £0 the
outerop of the Cape Brul? granite, zones of -solicification occur in the
" Baie :‘Verte group. The “introduced quartz ‘occirs” as, dlffuse replacements
and as' intricate networks of veins that’ ebmmonly*weather out a8,
boxworks on the surface of “thé greenstohes.' Ser1c1tlzatlon accampanled
311101flcat10n at ‘some place p S = N il

. NLfe) It
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. "Carbonabization of the’ greengtones 1s 1n SOme 1nstances
very 1ntense, and hag préduced-in some: plages’ frbm the altered volcanic
rocks of the series a distinctive rock type that may contaln as much
as. 60 per:cent brewnish ‘ferrodolomite. CarbonatiZatloﬁ and steatltlzatlon
'of tke vreenstones oceur near the contacts of’the ultrabq51c rocks.

, Epldotlzatlon is localij 1mportant, as for example on the
southeast shore cof Pecquet Herbour, where 1t Is gntlmately assoc;ated
with the quarts veins,: h
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Foliation and Bedding, In many 1oca11t1e§ in Burlington
Peninsula, the principal follatlon was Found to ‘be parallel w1th)the
bedding, Near Big Head, on the western side of" Mlngs Blght, beds of
ferruginous chert are vnslbly parallel with the foliation in the
" adjacent. greenstones ‘ofithe Baie Verte group., The folletion 1n the
upper part of the group,’ west: of Bale Verte, is parallei with’ the
conspicuous horizon markers, such as marble lenses, slape beds,. and
greywacke.- beds, - -In' iy places, southwest of Pacquet, in. the-areas
underlain by the rocks of the Baie Verte' group, foliation parallels
the finely bedded greywackes, the contacts of the slaty'members with
-~ the volecanic un1bs¥ and-the -contatts of the coérse pyxoclastlc layers
“with the fine—grained green 1ava floWB. LA
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Ebllatlen parallel Wwith the’ bedding g not a iocal phepomenon,
but is characteristic throughout Burllngton Penlnsula and, 1ndeed,
in much of -theé northern part of Newfo&ndlanﬁ. In' the Fogo, district,
*. the writer has dbserved thick sections of 0rddv1¢1an and Siluriar
slates and quartzites in which slaty ¢leavage is parallsl with the
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obvious bedding planes, except in limited areas on the crests of
anticlines and the troughs of synclines, Twenhofel (personal
communication, 1546) and the writer have found that similar
parallelism of foliation and bedding is characteristic of much

of the.Gander Bay~Fogo district. In the Bay of Exploits region,
Heyl (53, pe 16) found considerable isoclinal folding with
consequent parallelism of slaty cleavage and bedding, In the

rocks of the Baie Verte group, even in the more open folds, cleavage
was found to parallel the beddingj which indicates mimetic types of
foliation in addition to flow cleavage developed in isoclinal folds,

AGE

No fossils have been found in the rocks of the Baie Verte
group in spite of careful search, Any appraisal of the agé of
rocks of this group must, therefore, be made from lithological and
structural-evidence, The only fossils yet found in the rocks of
. .Burlington Peninsula are graptolites from the léwest part of the
Snooks Arm group on the coast of Notre Dame Bay., They were identified
by Ruedemann as Loganograptus logani and Didymograptus gracilis of
the second and third Deep Kill zones of the Ordovician, and rocks of
the Snéoks Arm group are, therefore, considered to belong to this
period,

In Notre Dame Bay, from New World Island to Snooks Arm,
thick lavas and pyroclastic rocks of intermediate composition, with
thin, interbedded, fossiliferous marine strata are characteristic
of the Ordovician (Heyl, 53; Lspenshade, 33; Maclean, 69; Bair, 7;
etcs)e They are the result of both fissure and central type ,
eruptions, and were, apparently, partly submarine, The proximity of
the Ordovician volcanic rocks of Notre Dame Bay, and their ,
lithological similarities to those of the Baie Verte group would
indicate that the rocks of the latter group are also Ordovician
in agee

: The particular part of the Ordovician system to which the
rocks of the Baie Verte group belong is not distinguishable, DMNetam
morphism has altered the lava flows, pyroclastic rocks, and minor
sedimentary strata to a monotonous succession of greenstones from
which details of the section are difficult to obtain, In addition,
wide variations within small geographic limits would be expected
in this region of volcanic activity, which was periodically under-
going limited submergence, Thus, detailed comparisons of the Baie
Verte section with others in the region are of little velue, Both
the Baie Verte and Snooks Arm groups immediately underlie the

Cape St, John group in different localities, This fact, together
with their general lithological similarity, might suggest that the
Baie Verte, group is the equivalent of the Snooks Arm group.

NIPPERS HARBOUR GROUP

INTRODUCTION

Nippers Harbour is proposed as a name for a group of
altered volcanic and sedimentary rocks lying to the southeast of
those of the Snooks Arm group, and separated from them by a belt
of serpentinized peridotite, Although they are unlike the Snooks
Arm rocks in many minor respects, they may, wholly or in part, be



their correlatives, That part of the assemblage lying between Nippers
Harbour and thé peridotite belt was included by Snelgrove in the Snooks
Arm group (83), - Outliers to the southwest, at Burlington and Middle
Arm, were -included by Maclean in his: Iushs’ B:.ght group (69). “AS

the rocks of this proposed group ‘appear to have many features in
common; as they appear t0 be dissimilar in some respects to ’ohOSe of
the Snooks ‘Arm group, ‘and'as their relatn.onsh::.ps to other pock

groups are ‘obscure they are grouped separately under 'Ehe proposed
!Nipperfs Harbour’

- TocaTTon - S O

The Nippers Harbour group is composed of greenstones,
dark volcanic rocks, amphibolites, altered dykes, and sedimentary
rocks, They extend along the coast, lying between the interier
granite and the sea, as far south as'Southwest: Arm and ‘nowhere
occupy a belt w:.der than 2 miles, - Fiom’ Stock:nﬂg Harbout' +to - ‘Southwest
Arm of Green Bay, the rocks of -this group 'occur as small outln.ers 3
usua.lly cut by gran:_th.c dykes.
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N:Lppers Harbour rocks &re in many respects Unlike" ‘Ghose
of the Snocks Arm group to the northeast, Most of the latter‘dre E
representatives of the greenschist facies, whercas those of the
Nippers Harbour group more closely resemble rocks of the amphibolite
zene .of metamoxﬁhism. “The Snooks Arm group is -charaéterized by -
numiercus, ‘thick pillow-lava members, v\rherea.sr $uch structures are
rare in rocks of the: Nippers- Harbour groups ™ Pyroclastic and’
sedimentary beds dré'common in the Snooks Arm group, bu’o are a]:most
lacking among Nippers Harbour beds. o .

PR l s
The rocks of the Nippers Harbour group’ ﬂave a wide" ;'é.nge
in composition, ‘The most common types consist of hornblende
iorphyryoblas’ns, y2varying from minute needles to prisms as muich as =
inch in diameter, set in a feldspathic groundmasse. The
propor’o:.ons of the plagioclase and the hornblende vary cons:.dera.b],y,
and many of the rock types of .the group differ only in’ grain SiS@r..
and : :m the proportions of these two essentlal const:rbuen‘bs.
RiChis

- In thin section, massive amphibclite was found to consist
of a_porphyroblastic aggrega’c,e of hornblende and actinolite (50 per
cent), saussuritized plagioclase feldspar (%5 pér cent), and quartz
(15 per cent) R together with accessory minerals, - The p].agmoclaSe
feldspar occurs in altered, subhedral crystals of andesifle” (Ansa}
commonly zoned, with alb:_te margins, The original plagioclase
crystal is commonly obscured by an aggregate of albite, "epidote,
calcite, sericite, and an unidentified snaly altermiation producte The
quartz occurs as arhedral, interstitial masses as much as & mm, in
diameter, which, if adjacent to actinolite, are penetrated by slender
needles of this minerals Common green hornblende occurs as irregular
subhedral masses, Accessory minerals include: magneﬁi'be, hematite,
epidote, mscovite, albite, and alteration products. In some of the
rocks, pale actinolite or tremolite -constitute as much as 40 per cent

of the rock, The orlglnal rocks were proba_bly d:.»or:::bes or thick
andesit:t.c lavase

The chlorlte schists and obther green sch:x.s-bs correspond in
general lithology with those of the Baie Verbe group previously
described. Chlorite comstitutes up ‘to 40 per cent'of these rocks,
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and the remainder is composed of varylng amounts of albite, epidote,
quartz, and accessory minerals, ,

. Coarse gralned conblomerate occurs--on the: northwest side
' of Rouge Harbour. It is composed largely of -voleanic rock fragments
in a red, carbonate~rich cements The pebbles and boulders are
angular %o subangular, and average'about 5 inches in -dibméter, with
a maximum of about 1 foot. .The fragments commonly include vesicular
black basalt or andesite, dark, carbonate~rich rock, and massive
green lavas (andesite), Some . sedimentary rocks occur as lens-shaped
masses, and appear to occupy'scour channels in the tops of lava
flows. PP ' \'
Ihny'dykestof various compos1t10ns and forms intrude the
“yocks of * the Nippers Harbour group, and in many plaoes are with
"difficulty distinguished from them, Pyroxenité am peridotite dykes
were observed at several localities, and are commonly serpentinized
and weather light brown., Dense, dark grey;: diabase dykes, and fine=
grained meta-dlorlte and lamprophyres, which’ weather to a’ khaki—brdwn
+cplour, are cohmonly intrusive.into the rocks:éf* ‘the" group neay
StOcking Harbours: . ‘They wrill. be- descrlbed in detall 1ater.w:ﬂ.‘

CAPE STA,JOHN GROUP cos skl

b . . . PR I £ E

gni3\ o INTRODUCTION ' : e

The ‘writer proposes the name lCape St. John group! to
include that sequence of lava flows, with interbedded sedimentary
.and pyroclastic rocks, that overlies the Snooks Arm groups
" Snelgrove (83) and Douglas (28, pa 106) used the terms tGoss Pond
volecanics! and 1Red Cliff volcanlcs’ toidescribe what they thought
were lower and upper members. - These writers worked in'a very
restricted area near Tilt Cove, where the lower part of the succession
is dominantly tuffaceous and the upper part is'largely lava flows,

The writeér has found, however, in tracing:the beds-northwest toward

~ Confusion Bay ‘and northeast toward Cape St. John that what was
formerly called the !Goss Pond volcanics! is only the lowermost of

a series of tuffaceous sedimentary strata interbedded with a’ series

of ‘thick lava flows, From the excellent exposured‘along the coast

frem Shoe Cove to the tip of Cape Ste John, it is evident that the .
entire sequence of rocks represents one period: of ‘¥olcanic activity, and
that it can best be considered as -one- stratigraphlc unit.:w‘

‘ . . - ."
: . - o P P

...waﬂ?
AGENERAL DESCRIPTION . SRS
: - The' rocks of the Cape St. John group-are rhyolite flows, with

amall rhyolite intrusions, trachytes, andesites, -acidic pyroclastic rocks,
and waterwlaid tuffaceous sediments, They are exposed on the shore
of Cape 5t, John Peninsula from Beaver Cove to liddle Bill, and they
extend soutiward as far as the Sisters Ponds, The steeply dipping,
highly coloured beds of the group are conspicuous from seaward in this
region, Nuterous porphyritic offshoots.of the Cape Brule granite,
whlch underlles large areas to the‘west of thls group, 1ntrude theme
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An exdellent sectlon, about 8 000 1eet Lnlck, is -évposed along ‘the
coast south of Cape St., John, The lavgs are comnonlJ'bvown, with
some purple, green, and yellowegrecn: members,” The” pyroclastlc and
- water-laic tuffaccous beds are everywhere llght-ooloured, with -

yellow, llght grecn, and grey tints pfedomnnatlng. A~descrﬁpt10n
of the various roclk, typeu follows. ST Ish
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The rhyollte ‘lows of the dlstrlct are almost exclusivély
reddish brovm, although light red and greenish facies were also
observed,: On neithen. freshrnor’hlghly'w@a%hered surféCes are flow
structures readily seen,ibut they are strikingly displayed on léss

weathered eXPOBUKEBs; = .GV, . vt T i
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Hand spec;mens of the rhyollte eonelsts of numerous N
phenocrvsts of quarbz‘up to 2 e 1n dlameter éhd léss commonly;
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groundmass. .They contaan;abundant secondary mlnerals. Mlnute velns
of qnartz and calcite are comuon,

Vesicular fhyolite is rare, » 4 rhyelite section about 40
feet thick underlies massive andesite in the cliffs on the south side
of Cape Sts John; the uppermost 10 foet of this contains many
vesicular and amygdaloidal zones, The amygdules con31st of white,
cryptocrystalllne quartz.‘ . B
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Several zones of spherulitlc rhyolate bécur in‘the ﬁasslve
flows near10ape St John,: Spherulites! otcuitas séattered White 6r
greylsh Imots about. 2mms in dismeter. i@ the’ dense’ flne-grazhed i
reddish lava. o phenocrysts of quartz - og fe}dspaf were Seeﬁ.r Gl
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altered lavas to. erenulatediquartz~sericite schists, The tthk,
red-brow . rhyol;teame the Cape Cove fegion show the leest alteratlon.
Examples of amch altered rhyolites were observed: dn’ the-shor “*"
exposures near lan;ul Blght, and again farther‘%euth in ﬁhe Red
Cliff Pond distrlct. 2 b v o ‘ﬂ
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Sermclte is. abund&mb xnlﬁhe &ltered’ rhybllﬁes, ‘aHq may
°const1tute &s.yuch as 50 per cemb.of the vocks ‘Ch¥eite 4§ commOn
as disseminations and as tiny veinlets. Unaltered 'eyes! of
quartz and tiny quartz veinlets are characteristic, Locally,
orthoclase and quartz show an augen structure, which indicates that
crushing toolk place on a mimite scale during the severe folding
and faulting of the region, In some 1nstances, notably near faults,
the secondary foliation that has developed in the sheargd rhyolite
. is not parallel with the bedalng; andois usually v151bie even e?ter
. severe. alteratlona R A g S e .
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. The' absence of  quartz phenocrysts and‘the 5H%i&ﬁed
presence of orthoclasa phenocrysts in-gome of the darker facies: df
the lavas indicate that trachytes occur in the succession. They
may be regarded as phases of the rhyolite extrusions,



éggesite

Andesite flows occur throughout the section, but are
particularly abundant near Iiddle Bill of Cape St, John, Individual
flows are from 3 to more than 50 feet thick, and one massive bed
about 120 feet thick is exposed in the upper part of the cliff at
a promontory on the south side of Cape Ste John, The andesites of
this group, though similar in general appearance to those of the
Snooks. Armyare finer in grain and more massive,. Lack of pillow
structures and shear zones and the greater distance. from the
intrusive masses are believed to have precluded widespread -
chloritization of the type that is so characterlstlc of the Snooks
Arm groupP,

The andesite is light to dark green, or purple, Amygdules
and vesicles are found in many flows, but not everywhere, In places
where exposures are continuous, it was noted that vésicles are .«
equally plentiful on both the upper and lower margins of the flows,

"and their qccurrence was, therefore,’ of little value in’ determlnlng
© the: stratlgraphlc sequence.

o . o
“The thick, massive andesite flows exposed in the CllAIS
at Fishing Point, south of Cape St. John, do not show a proportionately
thick-layer of vesicles and amygdules, but, indeed, are almost
devoid of them, except in the uppermost foot of the flows,.

In thin sections, the andesites shcw felted aggregates of
plagioclase (An.,) microlites, which have been altered to epidote,
calcite, and somé sericite, Patches of chlorite and magnetite
suggest the former presence of mafic minerals. The abundant magnetite
throughout the rock is probably partly original accessory material
and partly the result of secondary alteration, Minute. veinlets of
quartz and calcite cut the andesite,

- Amygdules are of calcite, which fills the largest vesicles;
epidote, which fills vesicles of intermediate size and is easily
distinguishable in hand specimens; and mlxtures of. ca101te, epidote,

cand quartze .

Coafse Pyroclasfid Rocks o .
B fh : .

A coarse agglomerate is exposed near the north shore of the
westernmost of the Sisters Ponds, and occurs widely to the northe
Several similar beds were noted in the shore exposures of Cape St,
Johne

A bed north of the Sisters Ponds is about 100 feet thick,
but most others are less than 20 feet thicke ©Sharp, angular boulders
and irregular fragments of a variety of wvolcanic rocks oecur .in a
fine=grained matrix of angllar fragments of quartz, orthoclase,
plagioclase, and tuffaceous material. Hematite commonly coatse the
grains of the matrix, and in some places is altered to limonite, The
fragmental rocks include dark purplish amygdaloidal andesites 'rhyolite
porhyry, with quartz and arthoclase phenocrysts in a reddish aphanitic
groundmass; fine-grained, red-brown rhyolite, with good flow
structure; fine-grained, grey felsite, with microphenocrysts of
feldspar; veszcular andesitey red chert fravments up to 8 inches long;
and, rarely, fragments of brlght green, highly chlorltlzed volcanlc
rock. .
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These beds apparently represent the subaerial accumulation
of explosive volcanic debris. They lack evidence of water
transportation,. are irregular in their distribution, and consist of
heterogeneous angular material,.

Fine-grained, Rhyolitic and Other“Light-oolouredtTuffs

Beds of flne-gralned-pyroclastlc rocks are 1nterbedded
with the lavas and. sedlmentary formations along the shore .between
Shoe Cove and Beaver Cove, and along the _north side of Manful Bight.

The thickness of individuai units varies from 1 foot to
as much as 200 feet. The colour on fresh surfaces is usually greenish
yellow, but in some facies is bright yellow and in others dark green.
leatherlng produces brlght surface oolours, whlch.opntrlbute to .the
beauty of the ¢liff=lines in’ the Mother. Burke reglon of Cape St. “John,

. Withln 1nd1v1dual unlts, there 1s llttle ev1dence of bedding
beyond an indistinct ‘banding at some places. A secondary foliatlon is
common within the beds; it parallels the beddlng and may represent
primary incipient partlng. s : 2

a
s

. . Many Qf the tuffs are so.fine gralned that no 1nd1vidual
grains are visible to the naked eye., In others, angular fragments
of quartz, reddish chert and fragments of a bright green altered
lava are common. . 2" _ ‘ L v

' In thln sectmon the tuffs are seen to be composed of. falntly
... bedded, -crystal and lithic material, Secondary minerals, such as
epldote, Zolsite, serlclte, calcite, and.a fine, unidentified,-
scaly aggregate, almost oompletely obscure the original pyroclastlc
texture., Relict fragments are.in some instances outlined.by rows of
grains of epidote or magnetlte, by sericite grouped along the old
boundaries, .or by differences in texture between ‘the groundmass and
the altexred fragments, The -former presence of rare mafic minerals
. is suspected from the. occurrence of clumps of. chlorlte and magnetlte.
Angular to rounded grains of altered albite (An,) and angular grains
and fragments of quartz are scattered through the rock, IHxtremely
fine-grained rock fragments, probably the red, cherty material of
hand specimens, occur in irregular masses up to 3 mma long, Iron
oxides are locally abundant. T T

. v Lo S . i et

" Water-laid Deposits

Water-laid Ash Beds and Tuffs, In places on Cape St. John,

. extremely fine-grained ash beds and tuffs,. similar to those already

described, show stratlflcatlon and crossbeddlng, 1ndlcat1ng that they
were water-lald. The members are. usually not more than 10 feet thick.
They contain fragments of quartz, bright red, chert, rhyolite(?),.and
ande51te, as well as bright green specks thought to be chloritized
fragments of lava; and are similar in all respects to the tuffs’
described above, except that they show sortlng and other ev:denoes of
water dep031tlon. : .

“( ‘.'...‘ t', &

e Sandstone. In one 1oca11ty in Seal Island Blght 1n the
,. Cape St,. Jomm région, a-thin-bedded quartz sandstonse, with muddy
part1ng~planes, showsabundant mud-cracks and: r;pple-marks.. The
predominate constituents are quartz, muscov1te, and clayey material.
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suggest llle of some sort, even under the seVere condltlonsjof the timesa
No fossils, however, were found. N
Tuffaceous Sandstone. Water-laid tuffaceous sandstones,
which arc probably the equivalent of some of the fine-grained
rhyolite tuffs and ash beds described above, occur throughout the
Cape St, John group in the exposures of Cape S5t. John. The only
known exposure inland. is on a road about ¢ mile morth of Shoe Cove.
The tuffaceous sandstones are all -distinctly bedded, and -commonly
show crossbedding as.wells: The great abundance of very fine red
chert, the- fragments. ofirhyolite and andesite, and the lack of
detrltal muscovite, distinguish the tuffaceous. sandstones from the
sandstones described abeve, whereas the larger proportion of quartz
and the coarser grain distinguish thom,from the water-laid tuffs,
Mbderately'Coarse Pyroclastlc Rocks and Conglomerates.
Conglomerates in which fragments as mueh as 1 inch long are
embedded in a very fine-=grained grey-green matrix of quartz fragments
and tuffaceous material are of common occurrence in the Cape St,
John section. They commonly occur Just above.and below the
tuffaceous sandstone facies described above., The fragments vary
from rounded to angular, and include abundant red chert, dense,
greenish, chloritized, andesitic and rhyolitic lavgs, some minute
quartz graine, and a variety-of fine, unidentified dark. grey
particles, OConsiderable galcite is common in the -groundmass, and
many specimens effervesce in cold dilute hydrochloric.acid.. Cross-
bedding and sortlng are common features of thcse sedimentary rocks.
. Goarse Brecc1as and | Conglomerates. Gonglomerates with
- boulders up to 4:feet long were noted at several places in Cape St,
John Peninsula, <The boulders include rocks of the following types:
red rhyolite, with abundant quarteefilleéd:-amygdules; red-brown
rhyolites similar to those of, the. thick flows in therCape .Cove
region; fine-grained orthoclase porphyry; black, scoriaceous
andesite; massive green andesite; fine-grained grey felsite; abundant
red chert fragments; mottled purplish,laids, which are’in-part
porphyritic; and considerable. tuffaceous and fine sandy material.
Much of the groundmass and some of the boilders are.coated with a
- thin layer of hematite, whlch gives the rock.a. dark reddish brown
colour, :

‘ w1

Crossbeddlng on a large scale is common in.these coarse,
water~laid deposits.:” The boulders are commonly well. rounded,
although some angular fragments were seen. Imbrication was noted
in many Places, X o T

. - l.‘ (—‘.. Kl

Scoria Breccia, Brecolas, in whlch the fragments are all
of vesicular andesite embedded in a matrix of sandy and tuffaceous
material, occur immediately above the topsof some of the andesite
flows, In some beds, which may be up to 10 feet thick, the pebbles
and cobbles of scoriaceous andesite constitute as much as 50 per
cent of the rocke The proportion of scoriaceous material shows a
progre351ve decreaoe upward in the 1nd1v1dual beds. -

nt ’
Slate., In a reconnalssance traverse across the peninsula
- from Notre Dame Bay to the head of Confusion Bay, Snelgrove noted a
thin zone of slate and argillite (82, ps 73). This was not seen
by the writer.
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Quartz=bearing Conglomerate. Abundant white quartz
. pebbles occur with the usual assemblage of red chert and volecanic
fragments in the conglomerates at liddle Bill, Cape St. John,
The quartz pebbles are commonly well rounded, and constltute ‘as
much as 30 per cent of the rock,

_ Chert Beds

. Grey and green beds up to 1 foot thick and 100 feet
long occur in the liddle Bill region of Cape St, John, The rock
is a dense, homogeneous, banded, cryptocrystalline chert, and
breaks with a marked. conchoidal fracture. The beds-are composed
of many thin layers, each of which lenses out gradually along its
strike, The upper parts of several of the beds-weré& found to be
brec01ated and the fragments are recemented with ‘the same cherty.
material, In some instances, these angular fragments could be
fitted "into gaps in the layers below, indicating that they did not
travel far, The lower Parts of the beds are-undisturbed. One
" chert bed grades upward into a conglonerate. Near the boundary
between the beds, the pebbles and. ooulders of the conglomerate
are eubedded in a cherty groundmass. .
The orlgln of the chert in the volcanlc rocks of the Notre
Dame- Bay region has been discussed in detail by Sampson, who
concluded that the abundant lava flows were accompanied by silica~
bearing waters from which the chert was pre01p1tated chemlcally
l (79’ De 594:)

Collins and Quirke (19) deseribed banded silica in the
Michipicoten districte It is made up of a succession of thin,
non~persistent layers, and in some -places shpws _bvdceiation of the
type described above. These writers believe that the silica was
precipitated, probably by ewaporation, from pools: of magmatic waters
that emanated from fissurcs during the volcanic activity in the area,
The chert beds in the Cape St. John group are thought to have -
originated in much the same way as those in the Michipicoten
district. The shallew, crossbedded grits and water-laid tuffs that

'occur -in the group, ‘and the lack of pillow lavas in the flows
suggest that the place of deposition was subaerial or possibly
mgrglnal marine, The much-disturbed brecciated layers were more
probably disturbed by some subaerial agent than by a force operative
on the bottom of a gubmarine basin. The presence of conglomerate
boulders and pebbles in the uppermost layers of the chert in one
place also suggests that deposition took place in subaerial basins
or in shallow marine pools close to shore, ~The silica~bearing
solutions were probably derived by direct emanation from magmatic
sources or, perhaps, came from the flows themselves after

Tuex@;usion." :

AGE’

The writer considers the rocks of the Cape Ste John group
to be Ordovician in age. The sedimentary and‘volcanic rocks of the
group are lithologically more similar to the Ordovician-rocks of

_Notre Dame Bay than to any others in northern Newfoundland, and they
gverile “the unooks Arm group of known Ordov1c1an .age w1thout apparent
reaks, . .

= r-L.



—37-

ENVIROV“UNT (05} DA OSTTION

It is evident from the occurrence in the Cape St. John
_vgroup of breccias that contain abundant fragments of scoriaceous
< andesite derived from the lava flows, and from the occurrence
of breccias and conglomerates with fragments of rhyolite and
‘ande81te in the same bed, that active-erosion was in progress in
this region- contemporaneouslj'w1th voléanic activity. The
appearance of detrital quartz and muscovite'in the sedimentary
facies suggests that the streams that fed sediment to this area
were eroding crystalline rocks as well as volcanic rocks, The
lack of pillow lavas in the andesites of the group suggests that
subaerial conditions prevailed during at least part of the time of
lava extrusion;y and the occurrence of ‘crossbedded and well=stratified,
. coarse-vralned water-laid deposits indicates that streams were
- active, and that ‘deposition was’ taking place in ‘basins &t or near
the marine shoreline,: Ripple-marks and mud-eracks, which were
observed in several of the finer grained sedimentary members of the
- ~groyp, .show that at some time durlng.thelr perid& of dep031t10n
the sedlments were exposed to the alr.- .
It is ev1dent from the foreg01ng that the reglon must have
been one .of considerable relief, and that the sediments of the Cape
. Ste John group must have been dep051ted in shallow ‘subaerial basins
or in marine basins.near shore, near the mouths of streams.

Little is known of the topographJ of Newfoundland in

. Ordowvician time, and thus there is little to suggest the place of
origin of such detrital material as:the quartsz pebbles. Precambrian
highlands have existed in'.the Western part of Newfoundland at least
since Carboniferous times, as shown by the pebbles of igneous

and metamorphic rocks in the Carboniferous strata of the west coast,
but whether or not there were exposures of such crystalline rocks
in Ordovician times is not known. It is probable that the
metamorphosed sedimentary rocks of the Fleur de Lys and Mings Bight
groups were gneisses at this “time, but whether or not they were
exposed to erosion is uncertain, -

In summary, -the Ordov1c1an topography of the reglon probably
was one of rugged mountains, with volcanoes cf the central vent type
-in periodic violent eruption, emitting lava flows and abundant
pyroclastic material, large streams carried detrital material from
more distant crystalline highlands, and abundant pyroclastic material
from this area, depositing their loads at the margins of the sea
or in inland basins near the seae.



SERPENTINIZED AND STEATITIZED ULTRABASIC ROCKS

DISTRIBUTION

’ .
Serpentinized and steatitized ultrabasic rocks have been
observed at.several localities in Burllngton Peninsuwla, The individual

.. intrusive masses vary from such as are dykes 20 feet wide and R00 feet

long to one mass that is nearly 12 mlles long and 200 feet to % mile
wides Most of them are tabular bodies, concordant with the rocks

T‘that they invade.

- GENERAL LITHOLOGY

‘ The ultraba310 rocks of the- penlnsula were origlnally
peridotite and pyroxenité, “In places’ they are little altered, but

.-{ generally they:are largely or almost Gompletely, altered to serpentine,

H
H
-

i)

. ory. less. commonly, e talc with a55001ated carbonatec

W

‘&_””zta. Where relatlvely fresh, they are dark green, medlumpgralned

.rocks/ consisting &f'-olivine and pyroxene, with some accessory chromite

and magnetite, Ol1vine ‘predominates in the perldotite.. The pyroxenite
contains 75 to 90 per ¢ent pyroxéne, which: may be enstatite alone or
may include some monoclinic pyroxene.a;ln the pyroxenltes, the olivine
is included in the pyroxene and is commonly more or less:completely
alteredito serpentine, whereas the pyroxene is, comparatxvely fresh

(cf. Watson, 100, P 46~ SnelgrOVe, 83, De 96).

The perldotltes show all stages of serpentinigation, from
rock in which the pyroxene has surv1ved, more or less unalbered, and
in which there aré remnants of olivine ‘grains, to rock-that is more

. than 90 per cent serpentlne.' The serpentine occurs as matted

aggregates of mirmyte: flbres, sheaves, and bundles .of larger flakes,
and in places as conoentrically banded aggregates “of radiating fibres.

-In some partly alteéred rocks, the’ ollv1ne remnants appear as isolated

islands and rounded aggregates se varated by networks.of serpentine,
Arrangement of the- serpentlne in Dastite structures. 1nddcates

- derivation from pyroxene, and meshworks of secondary magnetlte indicate

the former presence of 011v1ne., One variety of serpentlne, which is
especially common in the Red Cliffs occurrence and in the eastern part
of the Mings Bight mass, contains abundant, . irregular, alined dark

" patches that in“thin section are seen to be..clots, of. flnely divided,

secondary magnetlﬁe. ' N
ar . D A P

¢7L . DESQRIPTION OF OCCURRENCES, -
The followmng brief description’ "8 ocourrences of ultrabasic

rocks in Burlington Peninsula is given to point out individual
peculiarities,

In the Fleur de Lys area, Fuller (39, pe 15) has described
an elongated mass of serpentinized peridotite that intrudes the gneisses
of the Fleur de Lys groupe Along the margins of the mass, particularly
along the foot~wall, and along faults, talc occurs as wveins and,
together with actinolite, as a general alteration product of the
serpentinized rock, Iron-stained magnesite occurs as veins and
scattered crystals through the talc facies.

The Duck Island Cove Brook mass is about ZE miles long and
about a mile wide. The Butlers Pond mass is about 13 miles long and
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averages less than % mile widees Both masses.are composed of partly
serpentinized though recognizable peridotites’ Indistinet primary
banding or 'pseudostratification'! is characteristic of some parts
of these masses. .Serpentinization has.altered about 50 per cent.:
of the olivine and about 20 per ccent of the pyroxene crystals
(Watson, lOO, DPe 40),

A mass of much. altered ultrabasic rock lles noar “the north
‘tip of the peninsula between Baie Verte and Mings Bight.- " Serpentiniza=-
tion is complete. Talc and carbonate facies are common, though no
systematic arrangement with relation to the boundaries can be
established, At the eastern end of the mass the rock is more than

80 per cent carbonate. . .

The Mings. Blght mass, whlch extends from the head of Mings
Blght southward for about 3 miles. to Three Cornér Pond, has a maximum
width of about 2 miles. Alteration of the original peridotite is
nearly complete: the central part of the intrusive body is massive
serpentine, but this has been altered to talc~carbonate along the
margins and along several fault zones within the masss, The relation
of the ulbrabasic intrusive rocks to the intruded rocks is well
illustrated in the.bed of the ‘South Brook of Mings Bight about % mile
from its mouth, Oarbonatlzatlon is' pronounced in the southeast corner
of this 1ntru51ve bodye : .

The Red Gllffs mass on. the castern shore of Mings Bight is
p0531bly'part of a larger mass beneath the bay. The bulk of the -
rock is serpenting. . Some. partly altered peridotite, with remnants of
olivine crystals separated by networks of serpentine, was dvscived at
the north end of the exposures, where alteration to talc~carbonate
is also prominent, The mass is sheared and faulted. '

In the Betts Cove-Tilt Cove area,'serpentlnlzed ulbrab331c
rocks occur 1n a sweeping arcuate belt about 12 miles long, and friom
R00 feet to 4 mile wide., In this belt are found peridotite, pyroxenite,
~and gradations between these rocks and completely serpentinized equiva-
“lents. Alterabion to talec-carbonate is locally'promlnent, and primary
,bandlng is well displayed in many outcrops.

Along the shore of Notre Dame Bay, southwestward from Nippers
Harbour to Stocking Harbour, the altered volcanic rocks of the Nippers
Harbour group are intruded by irregular dykes of serpentinized °
peridotite, which are nowhere more than 20 fect wides, The volcanic
rocks themselves show serpentinization in irregular patches from 2-to
100 square feet in outcrop. Occurrences similar to these were alsq
noted in the Snocks Arm group to the northeasts These dykes are nob
mapped. "

SERPENTINIZATION )
Local evidence bearing on the process of serpentinization
may be summarized.as followss

(1) . Serpentinization is confined to the ultrabasic ihtrusive
rocks except in rare cases where tuffs, pillow lavas, and other
volcanic rocks have undergone serpentinization, as described prev1ously.
This suggests that serpentinization was effected mainly by solutlons
held within the mass, and not by introduced solutions,



() The uniformity of serpentinization throughout any cnc
mass suggests that alteration came from within, Otherwise,
localization of the alteration along margins or along faults would be
expected, In any serpentinized mass, the relict olivine crystals are
uniformly spaced and show approximately the same degree of alteration
throughout.

(3) The alteration of the intruded rock is negligible,
suggestlng a low temperature of intrusion, 4 10 to 15 per cent water
content in the original magma could account for the low temperature.
of intrusion and the. serpentlnlzatlon as well (Dresser and Denis,

29, . 457, et segs)e : : .

Thus, it is concluded that the peridotites were attacked by
residual solutions present .in the.original magma rather than by
introduced solutions entering:along fissures and channelways, In
many other areas 51milar evmdence has 1ed to the -same conclusionse.

MY
o

Lo . smEATITIZATION AND CARBONATIZATION :

s Steatltlzatlon and. carbonatlzatlon have affected every
"~ ulbrabasic mass in Burlington Peninsula except. the two that lie
west of Baie Verte, Talc and carbonate, the latter of which is
usually a ferrodolomite, with varying proportions of iron, calcium,
-and magneésium, occur.as.followss (1) talc schist containing abundant
knots of carbonate, hereafter referred to as talc-carbonate ropks,
(2) massive ‘balg, .and massive garbonate; (3) veins of pure talc or
pure carbonate; and (4) carbonatlzed greenstones, not accompanied by
steatitization, . * L : .
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(1) Talg-carbonate rocks that occuf along the margins of
‘ultrabasic bodies and.in.fault zones are usually sheared and slicken=-
sided, The talc is white or greenish, and the carbonate occurs embedded
in it as brownish crystals 043 inch te 3. inches. longe Talc—carbonate

" - rocks grade inbo.serpentine rocks. Quartz veins are common in talc-

‘carbonate: rocks .and are usually rich in carbonate. In thin section,
the carbonate appears as.irregular masses and partly formed crystals,
and the talc in bundles and sheaves of fibrous crystals replacing the
carbonate. ¢

() Pure talc and pure carbonate rocks may be con81dered
as the end members: of a continuously gradational series. In some = °
' gones of the marginal -talc-carbonate schists, lenses of nearly pure
tale occur. They consist of aggregates of nodules of nearly pure,
fine-grained, light green talce The talo in such lenses does not
usually show shearing to such an extent as do the schists in which
the lenses occurs The Trimms Brook talc prospect, on the eastern
side of the Mings Bight mass about a mile southwest of the village
of Mings Bight, occurs in a series of such lenses,

- Rocks whose .composition is-80 to 100 per cent.carbonate
are found along the eastern border of the. Mings Blght ultrabasic
mass, in the Devils Cove Pond dlstrlct, and at varicus points alohg
- the Betts Cove~Tilt Cove serpentine belt,. .Most easily accessible
is the exposure at Red Cliffs, Here, along the shore, the bright
reddish brown weathered surface of the carbonate rock is conspicuous
against the dull grey-green of the rocks'of the Baie Verte group and
the meta~dioritess: The rock is composed almost entirely of carbonate,
with little or no talc. Quartz occurs as small grains, which replace



the carbonate; on weathored surfaces they stand out in relicf and

produce a sand-paper effecte Quartz also forms conspicuous veins
and irrcgular masscs, some of which are vuggy and contain clear
quartz crystals with abundant needle-like 1nclu51ons of rutilc.

(3) Veins of purc carbonatu and puro twlc arc cxposcd in

a few places along the contacts.of the altcred ultrabasic rocks, In
the valley of the South Brook of Mings Bight, about half a mile from
its mouth, several veins of talc and carbonatc cut the gneiss and
slate of the Mings Bight group. The central parts of the veins are
pure tales the margins contain knois, and ¢rystals of brownish
carbonatc, which cxtend bcyond the walls of the veins into the
- wall-rocks Along small faults and slip zoncs in the talc-carbonate
facies of the altercd peridotites, veins, as much as 6 inches thick,
of sea-green tale in cleavable masscs up to 3 inches in diameter

are commone Veins of carbonmate penetratc all the rocks of the
dlstrlct except the later intrusions, Masses of actinolite schist
4 to 6 fect long, which are exposed in the bed of the brook, bear an
, unknown relation to the serpenbinization and steatitization in this
area, but presumably represent a high temperature facies of alteration,

(4) Carbonatization is characterlstlc of the mctamorphlsm
of the rocks of all types in the region between Baie Verte and
Pacquets Carbonatized parts of the Baie Verte formations are cofmonly
chloritized, and in many places arc crumpled and schistose. In such
rocks, which weather brown, the carbonate occurs as disscminations
and as irregular veinlets. Carbonatization has also affected the
meta~-diorites, particularly along shear zones., The most strongly
carbonatized rocks, however, are the ulirabasic rocks described aboves
They were thus cither more susccptible to-alteration, or were closer
to the channelways of migration of solubions, which brought about the
alteration, or both. The formation of carbonate in the ordinary
processes of regional metamorphism is distinct from this floeding

. of cerbain arecas with carbonate,

RELATION‘OF THE ULTRABASIC ROCKS TO'STRUCTﬁRE

Bach of the masses of ultrabasic rock-in this region is
concordant with the formations it intrudes. In other regions similar
concerdance is characteristic (Hess, 56, pe 659- Dresser and Denis,
29, pe 415, et al.).

- The Fleur de Lys serpentine body is a concordant, 3111—11ke
.mass that parallels the gencral strike and dip of the Fleur dc Lys
groupe It is not, apparently,; related to any'of the major structures
of the peninsula,-and is offset by the cast-west foults of the
dlstrlct. .

The two masses of serpentlnlzed peridotite wcst of Bale

. Verte are essentially concordant, and occur neaxr the axial part of
an irregular synclinc in the Baie Verte group. Several small, dyke-
like bodies of serpentine ncar the Terra Nova mine at Baie Verte’
arc necar the axis of the same syncline. All the masses are cut by
later faults,.

The serpentinized and steatitized peridotite on thc peninsula
between Baic Verte and Mings Bight may possibly be an inclusion in a
large meta-diorite sille The few strikes available in the adjacent
greenstone indicate that it is a concordant intrusion,

[



Lo The castérn and western margins of the Mings Bight mass

parallel the general trend of the Baie Verte and Mings Bight rocks.
- The western end of its southern bounda¥y is a serics of interfingering
lobes most ‘of which are concordant with the trend of the formations.
The castern part is more complex. Here the mass has becn intruded by
meta~diorite, and its eastern boundary is apparently a fault. The
- alinement of clots of magnetite in the serpentlne, mentioned above,
is parallel with the boundaries of the. mass, and- further suggests
that the intrusion is concordant. This large mass occurs near the
axial zone of an irregular. syncllne in-the Baic Vertc groupe The
. small Red Cliffs scrpentinized peridotite mass is not far from the
axial part of an anticline in . the-Mings Bight group. It may, however,
be .an apophy31s of a larger mass that once occupied Mlngs ‘Bight and
that was contlnuous with the Mlngs Bight; mass.

. o+ el -

The 1ong, arcuate, serpenblne belt in the Tllt Covc-BettS

Cove region is for the'most part a concordant intrusion,” The ultra-
.basic rocks were 1ntruded along the boundary'between theé tlghtly
* folded Snooks Arm group on ‘the south and. cast, and- “the +Cape Ste John
group on the north and west. Toward its southorn end, however, the
serpentine belt swings across the belt of greenstones near the
boundary of - the - Snooks Arm.and Nlppers Harbour grOups, and may
follow a major fault..

,
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Snelgrove qon51dered “that the perldotltes ‘and pyroxenltes
of - the serpentine belt of the Betts Cove-Tilt Cove arca weré part of
the same cycle of 1gneouu action as werc the other intrusions of the
region (83, pp. 10-15), He classified the whole complex as of
Acadian age, but adduced no evidence cither for the grouping together
of 'the various intrusive rocks or for the assignment of an ‘Acadian
age. By analogy with the similar regional geology of the Easbtern
Townships of Quebcc (R9) the ultrabasic intrusive rocks might be of
Taconic ages. The age of the other altered peridotites and pyroxenites
in Newfoundland are also not definitely known, On the west coast they
arc known to be pre-Mississippian, but Cooper (23) suggests that they
were intruded at the close of the Ordov101an, whereas Ingerson (59)
suggests a DeVonlan ages

The Baie Verte and the Snooks Arm groups, both of which are
intruded by the ultrabasic rocks, are probably of Ordovician age. The
serpentinized peridotites must, therefore, have been intruded in post-
Baie Verte time, which could be late Ordovician or post~Ordovician,

If the carbonatization and steatitization of these rocks were
accomplished by solutions from the main granitic intrusions of the
area, the ultrabasic intrusions arc pre-late Devonian in age. The
serpentinized masses have been involved in the later mountain.
building processcs, as they are tilted, faultedy, and sheared heavily
on the margins, It is, therefore, concluded that the serpentinized
wltrabasic rocks are post-Baie Verte (Ordovzcian) and pre-late
Devonlan in age. -

DIORITE, META~DIORITE, AND META-GABBRO

INTRODUCTION

In the northeastern part of Burlington Peninsula, numerous
small dykes, sills, and irregular masses of diorite, meta~diorite, and
meba-gabbro intrude the rocks of the Baie Verte group., The largest



masscs lic west of Baie Verte, between it and Mlngs Bight, and north-
‘cast of La Scie. Several amall, irregular masscs arc cxposed south
of Mings Bight in the Three Cormngr Pond dlstrlct.."

: Mbst of the inbrusive bOleS arc concordant, 5111-11ke

. masscs in genoral outline, although locally their boundarics may cut
across the foliation of the intruded groenstones. They range from
narrow, transgressing dykes to well-defined, wholly concordant sillse.

The sills commonly Shcw well-defined composition banding
or pseudostratification, it some places the rocks of this group can
be distinguished only with difficulty {from the greenstones derived
from the alteration of lava flows, but in most oxposures the intrusive
rocks. arc more massive and much morc coarse grained..

.

- |, LITHOLOGY

The weathered surfaccs of these ba51c rocks arc usually
grecnish grey. * On fresh surfaces, such as those’ exposed along the
sea~cliffs northeast of Ia Scie, the rock is darker, and the contained
B feldspars stand out in sharp con trast,

These rocks consist of saussuritized plagioclase feldspar
and uralitized pyroxene or hornblende in about equal proportions.
The plagioclase, which occurs as subhecdeal laths as much as 1 inch
long, showing albite and Carlsbad twinning, commonly constitubes from
25 to 40 per cent of the rocke Its composition varies between albite
and basic andesine; at onc place in the sill that lies northeast of
La Seie strongly zoned crystals have cores of and081ne (Anzg) and rims
of alblte-ollgoclase (An ) . The plagloclase is usually a% ercd to
‘2 mass of albite, epldote 201site, calcite, and an unidentified
scaly aggregate, In most’ of these”rocks no recognizable pyroxene
remains., Hormblende, pleochroic in greens or blue-greens, and
largely a product of the alteration of pyroxene, comprises 35 to 60
per-cent of the rock; some.of it is altéred to aghinolite and-chlorite.
“The ~amphibole commonly occurs as anhedral masses. bhat occupy the
spacés between the feldspar 1aths, in a- roughly sﬁb—ophltlc
arrangement that is somewhdh obscured by later elteration products.
Biotite, straw-ycllow to dark olive-brown, occurs in twisted lamecllae
and scattered flakes that constitute as much as 10 per cent of the
rocks, [ficcessory minerals include calcite, apatite, epidote, magnetite,
and calcite. Introduced quartz, with strong undulatory extinction
and rows of inclusions, was observed in one thin section, A zone in
which magnetite constitutes about 30 per cent of the rock occurs in
the meta~diorite sill just east of Rettis Cove, necar La Scie. Pyrite
is sbundant in some exposures. . .

¥
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Pegmatitic Pacies

Pegmatltlc facles are common, and may best be observed in
the cliff. exposures near Rettis Cove, east of La Scie. The. coarse-
grained facies occur as sharply defined, dyke-like masses or irregular
bodies, with gradational contacts, within thé finer facies. At
several places, particularly near Rettis Cove, crystals of
saussurltized feldspar and uralitic hornblende are. as much as & inches
‘long. In some places in the same region considerable dlfferences in
grain size mark the’ prlmary'bands, S0 that it is not uncommon to find



layers of mediume~grained neta-diorite alternating with layers of
_pegmatitic meta~diorite. Nor, in the pegmatitic zones, is it
uncommon to find that differentiation is more marked than in the
ordinary zones, so that light-coloured layers, which consist almost
exclusively of saussuritized plagioclase feldspar, alternate with
dark layers consisting almost entirely of coarse hornblende crystals.
It is probable that the boulders of pyroxenite and hornblendite
-observed in places in this region are fragments of the dark, massive,
‘hornblende~rich bands of the meta-diorite and meta-gabbro. '

ALTERATION

The original pyroxenes of the meta-gabbros are almost =
everywhere uralitized to actinolitic hormblende, In the meta-
diorites, the hornblende may be altered to actinolite and chlorite,
The feldspars arc invariably saussuritized, and are obscured by a
fine-grained mass of albite, zoisite, epidote, and an unidentified,
fine, scaly aggregates In the Baie Verte region, local alteration
has produced a zoisite-prehnite rock that has been described by
-Watson (100, pe 57). Silicification occurs in some areas, and near
the ultrabasic masses the meta-diorites and meta-gabbros are locally
alterced to carbonate and talc.

INTRUSION BRECCIAS
. :

_ At Rettls Cove, a swarm of dykes, veins, and more massive
bodies of irregular outline intrude the coarse-grained dioritic rocks
and form what is termed intrusion breccias, Their order of intrusion
is: dlorlto, pegmatitic diorite, diorite %aplite!, diabase, quartz-
rich’diorite, quartz porphyry, granlte, granlte apllte, and quartz
veins,

The diorite pegmatites and aplltés do not form breccias
with the intruded diorites. Fine-grained quartz diorite, whether
in minute stringers or thick masscs, almost invariably penetrates
and splits off parts of the wall-rock, :

AGE

.. The ba61c intrusive rocks are younger than the. ultrabaSLC
.rocks of the regiop. .This is shown conclusively at several localities
by the océurrence of dykes of meta-diorite intruding serpentinized
perldotlte. At the Red Cliffs on the east side of Mings Bight, a
dyke of altered diorite about 130 feet wide cubs the ultrabasic rocke
The meta-~diorite is veined by carbonate, which suggests that the
diorite was intruded before the ultrabasic rock had been carbonatized
and steatitized. A zone of aggregates of radiating talc crystals,
varying from 1 inch to 1 foot in thickness, commonly lies between
the diorite and the unaffected scrpentinized ultrabasic rock, and is
the result of later alteration along a contact that affbrded access
to rlslng solutions, . :

The common occurrence of dykes and sills of méta-dioflté
and meba-gabbro with chilled edges in the Baie Verte, Snooks Arm,
and Nippers Harbour groups shows that thesc 1ntru51ve rocks post-
date the wvolcanic rocks.



The granitic rocks of the region are younger than the
meta~diorites and meta~-gabbros.  In the Baie Verte region, an
offshoot ‘of the Burlington granito complex has altered the meta-
diorite within its contact zones., At Scal Island Blght near the
tip of Cape St. Johy, a small mass of granlte porphyry'has offshoots
that cut meta-diorite. At Rettis Cove, a complete serles of granitic
satelllte rocks 1ntrude the neta—dlorlte.'

BURLINGTON GRANITIC ROCKS

INTRODUCTION : U

The name 'Burlington' is herc proposed for thosec medium-
‘grained’ granltes and granodiorites that are ecxposed in ‘the .southwest
part of Burlington Peninsula and that extend southwestward ‘beyond
the map-areas. The actual boundary betweon thése rocks and the Cape
Brulé granite porphyry is not defined.

LITHOLOGY

" The Burlington granite 1s generally'ma351ve, light coloured,
and‘medlum~gra1ned, and weathers a light colour. It is commonly
stained greenish yellow where exposed on the coast, duc to the action
of ééa;ﬁater. In other places a green colour is due to epidote,

In hand specimens, the granite is seen to be composed of
white and pink feldspar, clear glassy quartz, black or dark green
hornblende and biotite, irregular masses of brown sphene, and
epidote. Foliation, though uncommon, is faintly developed in placese.

In thin sections, the following minerals have been noted:
feldspar, 50 to 65 per cent; quartz, 10 to R5 per cent; hornblende,
5 to 15 per cent; biotite, 5 to 10 per cenbd; and accessory minerals,
5 to 7 per cent.

Etching with hydrofluoric acid and staining with sodium
cobaltinitrite indicates that more than 75 per cent of the feldspar
is potassic, and largely orthoclase, but some microcline was noted,
Plagioclase is albite, Any to Anjs, and is not prominently zoned. '
Quartz. occurs in irregular interstitial masses, and in places shows
undulatory extinction. Swarms of needle-like inclusions of rutile(?)
occur in the quartz of some specimens. Hormblende occurs through
the rocks as subhecdral masses as much as 3 mm., long. Biotite
occurs in clumps and aggregates up to 2 mm, in length. It is commonly
partly altered to chlorite, and in such places contains abundant
magnetite in fissures and along the cleavage lines, Inclusions of
zirgon arc commonly surrounded by pleochroic haloes, Abundant,
needle-like inclusions (possibly rutile) are arranged along two
crystallographic directions in the biotite massese In places,
alteration of the-feldspars has produced a scaly aggreggte in which
some sericite is recognizable, ’

Various facies of the bathellth have different composmtlons,
and granite, biotite granite, hornblende granlte, granodiorite, and
guartz diorite have been recognized, The great bulk of the mass,
however, is granite as described above.



REIATION TO INTRUDED ROCKS

‘The general trend of the known part of the outlines of
the Burlington granite complex indicates that 1t conforms in
shape to the general northeast: structural trend in the o
peninsula, although many small apophyses.and offshoots of the '
main mass cut indiscriminately across the structural trend of the-
intruded rocks, The small peninsula between Stocking and’
Burlington Harbours is about .half underlain by gltered volcanic
rocks of the Nippers Harbour group and about half by intrusive
rocks, which are largely granite but include many dykes of
diabase, aplite, lamprophyre, ‘diorite, fine felsic.rocks, and
rhyolite, The northwestern boundary of'thE'granlte complex
conforms to the general trend of the greenstones of the area,
though many minor masses of granite occur interfingered with
the greenstones. ' The Burlington granitic complex is, consequently,
considered to be mainly. concordant, with mlnoz'apophyses that
may be either concordant or dlscordant
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Inclusions are uncommon -in the main body of Burlington
granite, In some of the small offshoots, however, as for
" example along the “shore between Burlington and, Stocking Harbours,
inclusions may couprise as.much as 50 per cent of the rock, and
the mass has the appearance of a bre001a. The 1nclu81ons are
mainly of the adjacent, pre-granltlc ‘rocks, but:in one- outcrop east
of Garden Cove several inclusions of pink ranlte-wneiss, of a
type common in Precambrian areas and unknown in pluce on this
pPeninsula, were observed. These may be fragments of the basement
complex brought up from depth durlng intrusion, and ‘thus may
- indicate the nature of the basement in this dlStrlCt._;" Loothes

STRUCTURE S A “k
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The foliation in the interior of the Burlington granitic
mass is not mapped. Vhere observed, it appeared to‘strike north=
east, except in the region:south of Burllngton where the general
trend is about north 80 degrees west. The mo&t prominént set of
-joints in the latter area parallels this foliation, which. dips
sbeeply to the northe In the interior of the mass little indication

. of foliation was obeerved but -thin sections: 1nd1cate a slight

preferred orientations.. -In many of the small masses cutting the
greenstones,  foliation. parallels the contacts, though 1n most .
. outcrops 1t is only falntly developed. . L
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Along the coast of Notre Dame Bay*from Reuge Harbour ;| -
southward, to the - southernmost limit of mepplng, at “the -mouth of
‘the Southwest Arm of Green Bay, a complex of intrusive rocks is
associated with those of the Burlington ‘granite complex. .. The order
of intrusion of the dykes and small‘ intiusive massés appéars to be
‘as follows, beginning with. .the ,oldest: (1) gabbro, pyroxenite,
and peridotite; (R) diorite; " (3) granodiorite; (4).granite and
quartz=rich varleties of granlte- (5) rhyolite porphyry series;.
(6) aplites; (7) pegmatltes- (8) dlabase- end (9) lamprophyres.

'1
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. Gabbro, Pyroxene, and Peridotite

Small dykes and masses of these rocks, which are similar
to those described elsewhere in this report, are ekposed along
the shore of Notre Dawe Bay, particularly just north of Stocking
Harbours Some of these small masses have been serpentinized,

. Diorite .

Diorite occurs in sills and small dykes, cutting the rocks
of the Nippers Harbour group. It is a greyish green rock composed
largely of white plagioclase feldspar (Angg) with a small amount
of chloritized hornblende, It is 81m11ar o the altered diorites
of the Mings Bight~Baie Verte district, which were prev1ously
describede - oy - ot . in - . R
© Granodiorite, Granite, and Quartz-rich Granite . -~

A
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These are part of the main mass of the complex which has
. already been described in detail,  They occur commonly as dykes and
: small stocks without chilled marglns. TR R W L Jnee
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: . Rhyﬁllte and Rhyollte Porphyry

. A varlety of reddish or brownlsh flne-gralned 1ntru81ve

rocks occur dn dykes and irregular stockqllhe masses from a:few feet
wide.to half a square mile in area., They cut all the rocks of the
region except the minor dykes, The rocks of this class, which are
common at, and near, Burlington, are usually conspicuous.owing to
their bright pink colour.

The fine=grained texbure of these rocks indicates
emplacement at shallow depths, Some masses contain calecite~filled
amygdules. .Grain size varies from those with {iny phenocrysts barely
visible to the naked eye to others that are entirely cryptocrystalline,
Coarger types resemble the porphyries of -the Nippers Harbour district
in that they show partly resorbed phenocrysts of.-quartz, orthoclase
. feldspar, and albite in a finee=grained, reddlsh groundmass.

‘North of Burllngton and near Mlddle Arﬁg some of the
rhyolitic rocks have the appearance of flows, Reconnaissance indicates
- that there is a .gradation from porphyries containing’ abundant
bhepocrysts and not conspicuously banded to very fine~grained, reddish
and brownish rocks with no phenocrysts and showing conspicuousi:flow
_bands, .The rock commonly splits easily parallel with these.bands, and
the fact that no intrusive relations between the banded,  flow-=like rock
and the intrusive porphyrles were observed-suyggests the p0351billty
that the former represent flow equivalents of the intrusiorseriSome of
the flne-gralned rhyolites in Cape St, John Peninsnla possibly -
représent the intrusive equivalents of the rhyolite masses that are
known to be flows in that area. More detailed field work in both
these areas will be necessary before definite conglusions regardlng
the relatlons of these rocks can be drawn.A : L e
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Aplites

Very fine-grained, light pink dykes, with visible feldspar
crystals, are tentatively termed aplites, Some of them carry small
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1nc1u31ons of the adJacent intruded rochs. Pyrite.is common as
.small 1rregu1ar masses and . cubes. '

-

Pegmatites

On a small point southwest of Stocking Harbour, several
small pegmatite dykes were observed., They are composed of quartz,
“orthoclase feldspar, albite, muscovite, and clusters:of garnets.
The average’ graln size is not more than R 1nches.

i

Diabase Dykes .

Diabase dykes are not common as part of the Burlington
granite complex except in a small area along)the shore of Notre
Dame Bay between Rouge “Harbour and Widdle “Arm, Where they are
abundant, The dykes, all of which are nearly vertical, show a
marked parellelism, and trend north 35 to 60 degrees east throughout
the dlstrlct. o oy, I.g; . R T AN .

In hand specimens, the diabase is a compact, fine-grained
rock of fresh appearance. In: thin section, it is seen to consist of
plagioclase feldspar and augite, with sub-ophitic texture, The
. Plagioclase feldspar laths,are strongly zoned, r&nging from basic

_andesine (An, in the cores Lo intermediate ollgbclase (Anlg' on
the rimé, ﬁ4 pyroxene is pigeonitic augite (2v=45°); Alteration
has produced abundant fibrous. actinolite,, chlorite, small amounts
. of calcite, -and a fine-grained, undetermined, scaly aggregate in
the feldspars. The accessory minerals 1nclude slender rods of
apatite, small subhedral grains of magnetlte, dark brown biotite,
and small grains of ep;dote.  wd

L R R Tt

o . The youngest dn rusive-rqcks of the Burllngton granltecomplaxana
1amprqphyre dyke 8, Wthh are. especlally abundant bebween.Stocking Harbour
and ihe entrance to Burlington Harbour. On weathered surfaces, they
are. light brown, Feldspar crystals, which are more resistant to
. weathering than the other constituents of the rock, are.etched out on

geathered surfaces and appear as a tangled aggregate of greyabrown
ibres, .

... The rqcks are oomposed of euhedral phenoczysts of augite,

" and some. hornblende in a groundmass of lathelike micralites ef
plagloclase feldspar, with abundant accessory minerals and con51derable
chlorite. -Augite (extinction angle, 51°) ocours in clear, colourless,
octagonal prisms up to 9 mme in length. Most of .the augite crystals
show ‘strong zoning, and some are twinned,. Common hormblende occurs
through ‘the rock as euhedral -and, subhedral grains, usually smaller
than the, auglte, but up to 3 mm. in length, The augite comprises
about 40 per cent of the rock and the hornblende about 20 per cent,

Peldspar microlites (An zg to An ) constitute most of the

groundmass, They display no regular. pattern except, in a few places,
a faintly developed trachytic flow structure, Accessory minerals
includewepmdote, magnetite in irpegular masses, chlorite as an

alteratlon product of the mafic minerals, sericite, calcite, and a
fine, scaly alteration product of the feldspars.
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*,  CABE-BRULL GRANITE. v

INTRODUCT IO

The name 'Cape Brulé granite!is here proposed for a mass
of mediume~grained porphyritic granite that occupies at least 75
square miles in the northeast part of Burlington Peninsula,
Snelgrove proposed the term Burtons Pond granite porphyry! for a
small part of the mass included in the extreme southwest part of
his Betts Cove~Tilt Cove arca (83), However, it is felt that the
new name is better, as.the granite is not exposed at Burtons Pond;
the exposures nearest to Burtons Pond are not readily acce351ble-
and rock more typisal of the whole is exposed at Cape Brulé and for
about 22 miles along the coasts

. The Cape Brule granite is part of an.intrusive complex
that extends from the northern part of the peninsula for at least
40 miles to the southwest, and possibly farther to join the granite
batholiths of central Newfoundland, The granite body is irregular

in outline and is about 10 miles long by 10 miles wide, It is
bounded on the north, northeast, east, and southeast by older
volcanic and sedlmentary rocks and on the southwest by Ouher rocks
of the intrusive complexs

' LITHOLOGY

The Cape Brulé granite is distinctive, and composed of
cloudy grey eyes of quartz and phenoorysts of feldspar, which
average o mm, in diameter, set in a fine~grained greyish groundmass.
It weathers light grey, and the phenocrysts stand out in relief
on the surface, Gneissic banding is prominent in some places near
the contacts, and has been cobserved as much as 1 mile from theme

Thin sections show that the phenocrysts of quartz and
feldspar are embedded in a fine-grained groundmass of quartz,
feldspar, chlorite, epidote, and calcite, and are generally embayed
by the minerals of the groundmass, The quartz grains are clear,
euhedral crystals, which average about 2 mm, in length and seldem
exceed .345 mm, ‘Strain shadows are not marked, Occasional trains
of minute; unidentified inelusions were observed, Phenocrysts of
orthoclase are.about the same size as those of quartz. Carlsbad
twinning is prominent. liicrocline phenocrysts, showing fine
grating structure, occur sparingly through the rock., Albite
phenocrysts ( showing good polysynthetic twinning are rare,
. Embayment of ¢ s%als ‘that were formerly euhedral has produced very
irregular outlines in some cases. Most of the feldspar phenocrysts
are altered to a scaly aggregate contalnlng some recognizable
sericite and calcite,

The average grain size in the groundmass is 0,05 to 0.0
mm, ‘in most specimens, but may be 0,25 mm, Chlorite and altered biotite
form small wisps and flakes in the groundmass, and vary in amount, from
a trace to 10 per cent, and sericite and calcite replace the groundmass
as well as the phenocrysts, . Epidote and calcite are especially
abundant in the border facies. :

Accessory minerals include magnetite, in well~developed
octahedra and irregular patches; some zircon, giving pleochroic
haloes to biotite and chlorite; muscovite, in irregular wisps and
patches; and apatite and an unidoubiﬁied brown accessory mineral,



- 50 ~

which occurs rarely. This last mineral is one of high relief, with
brown to almost opaque pleochroism, absorption greatest where the
long axis is parallel with the polarizer, and with a birefringence
not greater than low second order; it is.uniaxial and negative,

MARGINAL FACIES )

A distinctive marginal facies has been noted near the

" boundaries of the Cape Brulé granite at many "localities, and is
characterized by leyes! of cloudy, grey quartz in a strongly'follated,
. sericitic groundmass, The texture of this marginal granite is almost
completely metamorphic. A mosaic texture is dlsplayed by masses of

. serrate-edged quartz crystals in the groundmass.. The" marked follatlon,
produced by elongated shreds of muscovite and biotite and by ’
lenticular aggregates of quartz with minor albite, !'flows! around the
large quartz ‘eyes!, which probably were originally phenocrysts. It
is apparent, from the lack.of cataclastic structures and the

) parallellum between the foliation and the margins of the~ granite, that
_:shearlng took,place during the coollng stages of the granlte."

- "In thin section, qnartz, whlch occurs both ‘as grains up to
P2 mm, long, and in much smaller grains as part of the groundmass
' mosaic, comprises about 60 per cent of the rock, ~Biotite, which is
pleochroic in straw-yellow to dark brown colours, occurs as
irregular wisps, with dense pleochroic haloes around minute inclusions
of zircon, Albite, which rarely shows polysynthetic twinning, occurs in
crystals scattered through the rock as part of the groundmass
aggregate, . Calcite occurs in interstitial masses up to 2 mme across,
and rarely as minute veinlets., Accessory minerals include epidote,
apatite, opaques, zircen, and a fine scaly aggregate of alteratlon
products. .

’

RELATION TO INTRUDED ROCKS

Inclu81ons of intruded rock are common near marglns of the
. Cape Brulé granite, From Pacquet Harbour to the Rambler ‘district
the marginal facies zones of the granite carry many inclusions of
Baie Verte volcanic rocks, 'In the Confusion Bay area, inclusions
are so plentiful that the rock resembles a volcanic breccia. Some
of the inclusions are large and may p0581bly be roof pendants; .

the largest noted had an area of about g-sqpare nile and lay east
of Bedver Pond, .

The dip of the contact between the granlte and the’ invaded
rocks is variables at Gooseberry Cove, 4 miles southeast of Pacquet,
a vertical contact is visible; from the Beaver Pond district.
westward toward the Rambler- mlne the contact dips gently toward the
north; and in the Cape Brulé region the dip is steep to the weste

The numerous inclusions and roof pendants, the various
angles of dip of the contact, the fine-grained facies in certain
~ areas such as south of Confusion Bay, and the many small stocks and
bosses of granite porphyry intrusive' into the older rocks of the.

district along the margins of the mass, all suggest that the batholith
is not deeply eroded,

Foliation and lineation are marked in the marginal facies
of the Brulé granite in most places, and are more prominent on the
northern and western sides than on the eastern and southern sides.



The foliation commonly parallels the boundaries of the mass and the
__:trend of the rocks in the adjacent formations, suggesting that the
- batholith was intruded during the last stages of a period. of
. Folding affecting the volcanic and sedimentary rocks’ of the districts

L
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L STOCKS AND BOSSES

Numerous smill massés of granite porphyry bearing some
resemblance to the main mass, occur throughout the map-areas They
may be divided into two classesy those that contain much sericite
in the groundmass and in which the foliation is more pronounced than
it is in the main mass; and those in which the phenocrysts are larger -
than in the rock of the main batholith and are set in a dense,
fine~-grained, reddish groundmass,

Small masses of granite porphyry intruding the rocks of the
Cape St. John and Baie Verte groups in the La Scie district are
similar to the rocks of the main mass of the Cape Brulé granite,
except for a greater degree of sericitization of the groundmass,
Phenocrysts of feldspar and cloudy grey quartz are set in the
markedly foliated sericite~rich groundmass, Inclusions of the invaded
rocks are very common in some places, and are usually elongated in
the plane of foliation, Fragments of greenstone are commonly
chloritized,

A series of-small, concordant masses of mediumegrained
granite porphyry occur along a line joining Nippers Harbour to
Stocking Harbour., Clear, euhedral guartz crystals up to 5 mm. long
are corroded on the edges and deeply embayed along cracks and
irregular channels, All gradations were observed from euhedral
crystals with good boundaries to shapeless, octopus=like massess
Inclusions in the quartz are common. In some of the fluid inclusions,
minute bubbles were observed to be in constant motion, Euhedral
orystals of orthoclase feldspar up to 12 mm, long and commonly
showing Carlsbad twinning, are all altered to a scaly aggregate in -
which sericite, epidote, and carbonate can be recognized. Albite
occurs as altered, polysynthetically twinned crystals, and few
large microcline crystals were observed, late-stage.albitization
of the potassic feldspars is common, ILiyrmekite was,observed in
some thin sections, Quartz phenocrysts in sone places show .
perlitic cracks and a banding due to inversion from beta—quartz ‘o
alpha-quartz, which suggests that thé temperature of” consolldatlon
was above 575°C, The groundmass is fine~grained, and consists of
quartz and feldspar, with rare magnetlte, chlorite, and epidote.
The average grains size is 0.1 to 0,2 mi, JIrregular clumps of
chlorite, with magnetite and’ epldote,:may indicate the former
presence of mafic minerals. A minute veinlet of chlorite, epidote,
magnetite, and some muscovite was observed in one thin sections

" . Several dykes of greyish granité'porphyry cut, gneenstones
on the shore between La Scie and Seal Island Bight, Slmilar dykes
intrude rocks of the Cape Ste John group between the northwest side
of Seal Island Bight and-liddle Blll. "In hand specimens, equidimensional
phenoerysts of white feldspar and grains of "é¢lear quartz, averaging
about % mm, in diameter, visibly make up about 70 per cent of the
rocke Pyrite occurs uniformly distributed through.it, In thin
section, the phenocrysts are seen to be strongly.eﬁbayed .and the
feldspars, which are mostly orthoclase but include some.. albite (A ),
are, in addltlon, altered to a very fine-grained. aggregate,-whlch
is white in reflected light and probably accounts for the milky
white colour in hand specimens, The strong odour of the rocks
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uggests that the alteration is to kaolin in part, Aggregates of
mlnute reddish unidentified spots (probably hematite) occur in some
places. The groundmass of these dykes is.finer grained.than the
average for that of the other types of porphyry, being less than
0405 mms Chlorite is common in the groundmass, and its parallel
arrangement shows the strong foliation in the rock, Pyrite occurs
as masses of irregular outlines, and is usually associated with
zones rich in chlorite. -

.. In one reddish quartz-orthoclase porphyry near Red Cliff

i “Pond clouds of minute specks of hematite. occur throughout the rock.

The abundant hematite may'have orlglnated’as a result of resorption
of uhflc mlnerals in the manner described by Bain (5, Pe 579)
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DUNAIAGON GRANTTE.

e} « ;. INTRODUCTION . ﬁk
i “The name 'Dunamagon granite! is here»proposed for the
stock of medlumngralned pinlk granlte and its satellitic.bodies,
whlch,together occupy an area of about O square miles, and lie between
Pacquet Harbour and the head of Mings Bight., The granite mass stands
out above “the surroundlng country as an irregular highland., The
ridges are largely. bare rock, and 1arge accumnlatlons of granite
" boulders occupy many of the depressions. ga

The rock has .a.gcharacteristic pink. colour and a granitic
texture. In manw'places 1t is foliated. Usually: the colour is

, unchanged by'weatherlnb, except in a few places where the rock is

bleached a pure white to a depth of about, %
‘produced a.rough granular surface on most .
glaclal strlae are preserved. .

inch, - Weathering has
-outcrops; thus no
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The gran;te is, not unlform in texture or composition,
Feldspars may vary. from 5 mm,- in length to. as much as 15 mm,; the
groundmasa is composed of fine=grained quartz -and. feldspar, with
.no mafic mlnerals, whereas An others blotlﬁe may'constltute as much
as 20 per cent of the . roch, and fol;atlon may be gamked or almost
lacklng.,.A : . o HaE L .

v

',r“> The, follow1ng essential,, mlneralc are seen to ocour in thin

i’QECtlons ‘mierpcline. and orthoclase, 40 to 80 per:cenb; quartz,

,R5 to 40 per cent;

,”olotlte, 4, to R0. per cent‘ and alblte, 3 to 10
per oent.

ﬁsm . T

s
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Quartz occurs 1n aggregabes of 1rregularly 1nterlock1ng
gralns, 'which show conspicuous Boehm lamellae and undulatory
extinction,  Trains of. 1ncluszons, some of them liquid and some of
an unldentlfled dark mineral in- dust-like particles, occur cdmmonly
in some. ‘specimens, The quartz is 1nterst1t1al to. the 1arge feldspar

';

ot L

hhorocllne crystals as much 88 ;-inch 1n 1ength ‘and of
1rregular outline commonly show characterlstlc grid twinning on a
fine 'scale, Albite (An7 10) oceurs as minory smallucrystals.
Alteration of the feldspars has produced a scaly, aggregdté in which
serlclte and epidote -are. recognlzable. Perthitic intergrowths

ol T N - . e er —p
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.arc common, and tear-drop intergrowths of myrmekite were observed
in some bthin sections. Fissures in the large feldspar crystals
are commonly filled with secondary albite.

Biotite occurs in clumps and patches, which are attenuated
paralliel with the foliation, and characteristically shows many
pleochroic haloes. Apatite and titanite-are common accegsory
minerals, and arc almost always associated with biotite. Much of
the biotite is partly altered to chlorite, and the latter also
occurs scattered through the rock as irregular wisps and shireds,

Occasional patches of a brownish, gel-like material were
observed in thin sections, and probably represent an iron oxide.
Magnetite occurs as well-crystallized octahedra, and as abundant
irregular masses apparently developed during the alteration of
biotite to chlorite.

STRUCTURE .. .. .,

Foliation is promincnt at many places in the Dunamagon
granite mass, and is falntly developed in others; it bears no
relation to the proX1m1ty of boundaries, but may'be as common in
the middle parts of the mass as near its contacts., Nor does it
everywhere parallel the contacts of the bathollth, some observations
on the southern and western boundaries. indicating that the foliation
is at an angle to the trend of the contacts, Before adequately
discussing the general pattern of the follatlon a muph amore detailed
study of the mass woula be necessary.

A

t

-Foliation 13 marked in thin sections of the>gran1te by the
parallel arrangement Of the mafic ulnerals,bsuch as ‘biotite and
chlorite; by the’ &1rect10ns of elongation of the blebs in the interw
growths; and by ‘the’ directions of the trains -of. 1nclu51ons in the
quartz gralns.- : ‘

J01nt1ng in the granite is frregulares -One. set of prominent
 Joints is nearly parallel with the surface, whereas steep dips and
irregular strikes are characteristic of others.

- The boundaries of the Dinamagon granite generally parallel
the trénd of the intruded formations. The north and west contacts
of the granite follow closely the bedding of the lMings Bight group;
the southéast side follows that of the Baie Verte group; and the
southwest -@nd Zppears to lie in the axis. of an anticline that plunges
to the southwest at about 40 degrees,.

The Dunamagon granlte is believed to be a correlative of
the Cape Brulé granite, = Both granites pest-date the main folding
of . the Baie Verte rocks, and both are largely concordant. with:the
structures of the formations they invade. .They are .of generally
similar mineral composxtlons, and no other petrographlc -evidence
suggeots that they are of w1dely dlfferent agese L e,

i

GRANTTE NEAR L'ANSE OF PARDI

<A small, satellitic body of the Dunamagon granite, about
mile wide and-a'little more than 1 mile long, outcrops in the steep
hills on the east side of .liings Bight, north-of L'Anse of Pardi., It
© is similar in all respects to the main mass of the Dunamagon
granite described above, exnept that it is flner in grain, -Dykes



of the granite, which show no chilling and no effects on the
wall=rocks, are exposed on the shore of Iiings Bight about “~m11e
north of L'Anse of Pardi.

GRANITE AT PARTRIDGE POINT

Granite occurs at the tip of Partridge Point as a dyke-like
mass, about 1 mile long, with numerous dykes and offshoots, Micro-
cline is the most abundunt feldspar, with minor amounts of sodic
- plagioclase, Quartz and muscovite are the other essential minerals,
and garnet is the most common accessory mineral..- Granitic pegmatites
and aplites intrude both the granite and the adjacent older rocks.

PEGIATITE DYKES AND SILLS

Mumerous pegmatite dykes and sills occur in a zone 1%

. miles wide that extends northwest from Pacquet to Cape Hat, The
dykes are as much as 20 feet wide and 3,000 feet long, but generally
are much smaller, ' They are largely concordant with the formations
they intrude, but crosscutting dykes are not rares Only the largest
are showa on the map. _

These pegmatites are composed largely of feldspar and
quartz, with minor muscovite and biotite, and accessory garnet,
smoky quartz, and tourmaline. The composition of the dykes varies
considerably, and gradations exist from theose of nearly pure
feldspar to those that could be termed quartz veinss The feldspar
is orthoclase, microcline, albite, and parthite, and graphic
intergrowths of quartz and orthoclase were observed in some of the
smallest dykes of this region, Although conmonly distributed
uniformly, biotite has been noted in crystals up to 6 inches across
and may form as much as 30 per cent of the rock, Greenish muscovite
occurs in sowe dykes'ds trystals frou 1 inch to 3 inches across, Most
of the:quartz is. of the mllky'varlety, but glassy and smoky varieties
also occur, T

. . On the southeast side of Handy Harbour, a pegmatite dyke
from 8 to 15 feet wide is exposed on a small point, This dyke
contains fragments of the intruded rocks in which foliation is
parallel with that of the adjacent wall-rock gneisses, This may.be
taken to indicate that the intrusion of the dykes took place after
the principal period of* folding of the Mings Bight group.

_ A mass of pegmatite of irregular outline is exposed on the
north side of Handy Harbour, and varies in width from 40 feet near
the shore to 10 feet ‘inland, where it splits into several narrow
offshootse - In mineral composition it is essentially microcline and
perthite with muscovite and some garnets. The feldspars may be as
mich as R feet long. The body cuts indiscriminately across the
gneisses and has little visible effect on the wall=rock, It carries
fragments of the adjacent gneisses whose foliation is parallel with
that of the wall-rock,

An irregular mass of pegmatite outcrops about I mile south
of Teakettle Cove, The mass is about 1,800 feet long and varies in
width from R feet at the inland end to about 100 feet near the shore.
This body was mentioned by Snelgrove (82) as a possible source of
feldspar, It is of further interest inasmuch as a pocket of tourmaline
crystals was observed in it near its seaward extremity.



The pegmatite dykes are considered to be related to the
Dunamagon. granite, . Their mineral composition ~ mestly pink
microciine and orthoclase, quartz, and minor albite and micas = is
very similar to that of the granite, and their occurrence as near
as 500 feet to the granite contact also suggests a genetic relation.

GRANITE DYKES

At several localities.north of the Dunamagon granite,
fine=grained, light~coloured dykes composed of feldspar, quartz,
and accessory dark minerals intrude the rocks of the Mings Bight
groupes The 1argest of these with a maximum width of 30 feet, is
on the shore about % mile southeast of Teakettle Cove, where it
intrudes the iings Blght gneisses irregularly, Another similar body,
about 30 feet wide and 1,000 feet long, is exposed about 3,000 feet
northwest of Pacquets

These rocks are pinlk ‘on fresh surfaces, and weather to a
neutral grey. The average grain size is less than 1 mme, In thin
section, albite (Ang ;q) constitutes about 30 per cent of the rocke
Carlsbad twins of orthoclase are common, The feldspar crystals
are replete with swarms of minute, unidentified, opaque inclusions,
which are commonly irregular and rarely rod-shaped. Bent lamellae
were observed on one albite crystals Quartz, which constitutes
about 20 per cent of the rock, occurs as interstitial masses of
irregular outline, without strain shadows or Boelm lamellae, and '
with irregular inclusions. Calcite forms 15 to R0 per cent of the
rogky :and occurs as. irregular interstitial patches and as small
veinlets cutting ite lagnetite and apatite are abundant acdessory
minerals, Iidnute shreds and flakes of. chlorlte and some epldote
were observed, :

RELATTIONS OF THE GRANITIC INTRUSIONS

Though no positive proof can be offered, it is suggested
that the various granitic intrusions on Burlington Peninsula are
the result of progressive differentiation from a single igneous
source, The Cape Brulé granite porphyry, with its abundant
orthoclase phenocrysts and sericitic groundmass, represents a
stage beyond that of the main mass of Burlington granite that extends
far south of the limits of mapping to join the main batholiths of
central Newfoundlands, The Dunamagon granite and the Partridge
granlte, rich in potassic feldspar and poor in mafic minerals, are
the results of still further differentiation, and the pegmatites
and aplltes of the northern parts of the penlnsula are the end
products of the process. The general distribution of these rocks,
with progressive differentiation towards the northeast, suggests
that intrusion was from the southwest.

QUARTZ VEINS AND SILICIFICATION

{H Quartz veins are common in the rocks of thé'Burlingﬁéﬁ
Peninsula. The following types are recoﬁnized‘

»
[

D) Quartz-ser1c1te-magnet1te veins, usually related to apophyses
of the Cape Brulé granite,

' (8) . Quartz=pyrite-chalcopyrite veins, which are common in some areas

Wl : - *



close to the main granite mass or near small stocks, The
sulphides are usually more abundant near the walls of the
veins, These veins are the.only ones in the district
that carry minerals of economlc 1mportance, both. copper
and gold being present.

(3) Quartz-fucheite veins were found (78, p. 23) in some of the
carbonatized greenstones near the ultrabasic bodies in the
Three Corner Pond area, Fuchsite occurs both in the quartz
veins and in the adjacent wallerock.. These veins were noted
only in the region south of liings Bight, where abundant
ultrabasic rocks occur. It is suggested that the chromium
in the fuch31te may have been derived from the chromite
%hat occurs ‘as an accessory mineral in the ultraba81c

. intru31ve rocks.

(4) Quartz-carbonate veins, usually'W1thout sulphldes, are very

¥

common in the greenstones of the area. Epidote commonly
accompanies them. They are also found in the ultrabasic
rocks. ' :

(S) large, barren replacements, such as one on, the eastern side
of Mings Blght cohslst of massive quartz gradlng outwaxrd, .
into the’ adaacent gnelsses and schists, .

(6) Clear, glaSSy Quartz veins occur commonly in . the granites.
“  Most of the quartz veins of ‘the dlstrlct are undoubtedly
related to the intrusion.of.the granite masses.. Not only are they
more abundant near the contacts. of these masses, but they commonly
occur within them, Markedly Slllleled zones almost invariably -
occur within a few hundred feet of the contact of uhe main granite
masses or of apophyses from them, but certain 1rregu1ar masses
and clots of quartz, particularly commoh in the older gneisses and
in the Baie Verte group near Pacqpet, may be the result of
metamorphic differentiation: © - ‘ i e
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ECONOLIC GEOLOGY

INTRODUCTTION

Burlington Peninsula has long been known as a mineralized
area favourable for prospecting. In the period between 1870 and -
1910, four successful mines flourished, and although they represented

 small operations by modern standards, they:contributed largely to

making Newfoundland an important copper producing country of the -
time, The active mines and the-periodsof their overation were: the
Tilt Cove West mines, 1864 to 1912; the Tilt Cove East mine, 1888
to 191R; the Betts Cove mine, 1875, to 1883; and the Terra Nova mine
at Bale Verte, to the west of the map-area, 186 to 1907, In addition
to these copper mining operations, a gold mine was operated
unsuccessfully west of Hings Bight, between 1902 .and 1906, Large
sums have been spent in the past 5 years prior to 1947) on the
Rambler prospect east of Baie Verte, Surface work has been done

and shallow shafts sunk on most of the prospects shown on the .
map accompanying this report.

Each of the mines ceased operatlons when the hlgh-grade ore
had been mined, lMethods of extraction and transportation employed
at the time necessitated selective mining and hand-picking-the ére,
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and the productivity of each of the mines would have been greatly
iricreased if modern flotation methods of ore separation had been
available, At the Tilt Cove West mine, about 100,000 tons of 2 per.
cent copper ore lies on .the dumps, and 250,000 tons of similar ore
is untguched in the old Worklngs above sea—level (Williams, 102,

Pe 117)s ' .

GENERAL DESCRIPTION

" The copper dep051ts of . the reglon are mesothermal,
replacement deposits in greenstones derived from the alteratlon
of lava flows of Ordovician age. lMineralization is commonly in
evidence along shear zones where chlorite schist is- developed.
Pyrite, with chalcopyrite and lesser amounts of other sulphldes,
forms veins, irregular replacement lenses, and disseminations in the
sheared greenstones, and quartz and carbonates are usually present
in small quantities as gangue minersdlsy —Chloritization and
silicification commonly attended the - formatlon of the cqpper
depositbs,

Snelgrove has stressed the 1mportance of dlorltlc 1ntru31ve
rocks in the mineral deposits of the Betts Cove-Tllt Cove area. In
a classification of these deposits he has grouped them under two
headings, those associated with the dlorltlc rocks and those
associated with the granitic rocks, He suggests that the relatisonship
is "spabial and inferentially génetic", and that Mthe role of these
intrusive rocks is conceived ..e as that of a conduit for the
solutions which deposited the ore rather than as the parent rock
of the.ore solutions themselves" (83, pp, 36=39). In a later
publication (86, Pe-53) Snelgrove states. thatu"a genetic relatlonshlp
between the ‘diorites and the ore bodies is .ee ifidicated", The *
pPresent writer suggests that the copper mlnerals have been- derived
from emanatlons from the abundant granltlc rocks of the region.

quper minerals were observed 1n one plaoe near Burlington
in the granite itself, The granites and granodlorltes of" the area
occur within a surface distance of three-quarters of a- mile* -or “less
from every known copper deposit, Dioritic rocks and gabbroic rocks
on the other hand occur near only two mlnes, those at Betts Cove
and Tilt Cove,

The structural setting of the copper dep051ts of the Notre
Dame Bay coast of Burlington Peninsula has been’ clarifled by the
discovery that every prospect from Burlington to Snooks Arm 11es on
the Stocking Harbour fault or a subsidiary shear zone. -

”fﬁ WAIIARDCK ALTERATION

The most. common type ‘of wall-rock alteration is o
chloritizations Every copper prospect on Burlington, Penlnsula and,
indeed, in much. of ‘Notre Dame Bay, consists of lenses, velns, and
irregular replacements in such chloritized shear ZONES,

. Snelgrove, from a study restricted to the Betts Cove-Tilt
Cove region where dioritic rocks are common, stresses’ the importance
of these rocks in their relation to both chlprltlzation and ‘
mineralization, However, because chlorite, has formed at many places
where diorites are lacking, and because granlte bodies oceur throughout
the dlstrlet it appears more probable to, the, wrlter that '
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chloritization was accomplished by emanations from granitic magmas,

. ‘Silicification has affccted the wall=rocks at many places,

At the 'Gold Pit'! of the Rambler prospect, introduced quartz’
comprises more than 75 per cent of the rock; the principal ore
mineral is pyrite, and values are in gold, Other silicified, pyrite-
bearing zones occur along the shores of Confusion Bay.

Mild sericitization of the wall-rock has affected the
lead~-zinc deposits at Betts Cove and Walsh Cove, and sericitization
is marked at several places on the Ramblcer property. The specularite-
bearing quartz-vein deposits at the north end of Snooks Arm Western
. Pond are partly silicified and sericitized,

GANGUE MINERALS

Cengue minerals are prominent at very few of the copper
prospects of tne districte At the Rouges Harbour prospect, at
Rouge Harbour, the chalcopyrite is associated with a quartz vein
from 10 to 30 feet wide., At Burtons Pond, small quartz veins, most
of which contain some calcite, occur with the mineral deposits, In
the massive sulphide replacement deposits, such as Tilt Cove, Betts
Cove, and the Terra Nova mine at Baie Verte, late-stagc quartz veins,
with accessory carbonate, are common, but are rarely more than 1
inch wide,

In the lead-zinc deposits at Betts Cove and Walsh Cove,
quartz, calcite, and talc are the gangue minerals, Calecite, which
is not commonly abundant in the ore deposits of the region, comprises
more than half the vein material at Betts Cove. Fluorite was
observed at one place at the Rambler prospect,

In this report, detailed descriptions of prospects are
given only for those for which the writer has new information. For
detailed descriptions of the others the reader is directed to the
references shown in the bibliography.

STOCKING HARBOUR FAULT

The Stocking Harbour fault is believed to have a direct
bearing on most of the mineral occurrences’ on the southeast side of
Burlington Peninsula, and as reference will frequently be made to
it, a brief description of it will be given here.

The Stocking Harbour fault is the most prominent fault
along the coast of Notre Dame Bay. It is marked along its entire
length by a sharply delineated depression, which is most conspicuous
in the Stocking Harbour-Rouge Harbour districte It has been traced
from a point just north of the head of Middle Arm of Green Bay
northeastward to a point northeast of Betts Cove, a distance of
more than 20 miles,

In the region south of the VWhite Hills of Burlington, a
gulch along this fault is followed for several miles by the stream
that enters Burlington Harbour from the southwest, The gulch is
steep walled and narrow, and the rocks in the walls show fracturing
and shearing but little other direct evidence of the faulte The fault
follows the two arms of Burlington Harbour, the elongated arms of
Stocking Harbour, and the southwest arm of Rouge Harbour, Sheared



and slickensided volcanic rocks were observed in the fault zone

near the copper prospect at Rouge Harboure At the head of a small

cove, three~quarters of a mile southwest of Walsh Cove, the fault

is exposed in a cliff.and displays a vertical sheared and mashed

zone about 30 feet wide, but from which the direction of movement

cannot be determined, The fault trace passes northeastward undér

the isthmus at Walsh Cove and across the mouth of Nippers Harbour,

along Burtons Pond, ‘and then follows a depression to where 1t disappears
north of Betts Covea :

Evidence from the field and from air photographs’ suggests
that a branch of this fault oontlnues aldng the band of serpentinized
ultrabasic rocks southwest of Betts Cove, Thé’ serpentinized rocks are
everywhere -sheared and in many places schisteds The topographic
breaks that mark.the p031t10n of the fault to the s6uth continue into
both the Betts Cove mine area and into the belt underlain by the
ultrabasic rockse

Sevexral copper.prospects lie along the Stocking Harbour
fault and its sub51d1ary shear zones, The Garden Cove prospect .
lies only a few hundred feet from the fault. An complementary shear .
zones, The Shiners Prospect at Stocking Harbour lies on sub51d1ary
ghear zones visibly related to the main fault, The prospect at
Rouge Harbour lies within a few hundred feet.of the fault, andipart -
of it is along the fault zonec itself, The Betts Cove’ ‘mineralized
area, which supported mining.operations for more than.lO years, lies
within 1,000 feet of the main fault, at the’ ‘intersectiqn of two shear
zones, one- of -which is parallel with the main fault, Another strong
topographic depression, which probably marks. another major fault,
parallels the Stocking Harbour fault about a, mlle ‘northwest of it,
betwsén Stocking and Nippers Harbours. ,

1

e DESCRI?TiONS OF OCCURRENCES
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ROGUES HARBOUR PROSPECT
‘The Rogues Harbour brospect, éo;called from tﬁe local

pronunciation of Rouge Harbour, where the prospect is located, was

first openod in 1899, The writer visited the property in 1945,

‘The deposit is a mineralized quartz vein, which ranges
from 10 to 30 feet in thickness and has been traced for about 2,700
feet, cutting’ amphibolites and altered volcanic rocks of the Nippers
Harbour groups It trends southwest from the head of the western
arm’of Rouge Harbour for approximately 1,000 feet, then swings
‘southward for about 1,700 feets It dips at a high angle to the
ecastward, Diamond drilling indicated that the deposit is not
persistent in depth, The ore minerals are chalcopyrite, pyrlte,
pyrrhotite, and a little galena, Assays by Douglas (28, p. 97)
showed traces of gold and up to 1leR4 per cent of COppers

The amphibolitic rocks in the viecinity of the deposit
are intruded by small plugs of quartsz porphyry; and silicified zones
were observed at several places. Near the veins these rocks Show
slickensides and shearing, The Stocking Harbour fault is close to,
or coincident with, the vein at its northeastern end, Some of the
movement along thls fault occurred after the intrusion of the granite
porphyry, as the small masses immediately adjacent to the fault have
been sheared, "'In the deposit itself the sulphide minerals are offset
by tiny faultse
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BETTS COVE MINE

- This gbandoned mine was visited by the writer in the

sumer of 1945, and again in 1946, The latest and most authoritative
descriptions of the mine are those of ‘Snelgrove (83, Pe 39) and
Douglas (28, p. 22). . .

The rocks in the vicinity are pillow lavas, massive
andesites, and pyroclastic rocks of the Snooks Arm group, These
trend northenortheast, dip steeply, and are intruded by small
bosses of diorite and quartz dlorlte. One small mass of olivine
gabbro outcrops about 2,800 feet- south of the mine, and 2,000 feet
"to the northwest is a mass of -serpentinized ultrabasic intrusive
rockse Dykes of lamprophyre, olivine diabase, and pyroxenite occur
w1th1n-l mile of the mine, and the main Cape Brule granite mass is
exposed 1 mile to the northwest,

The ore shoots occur in chloritized shear zones in the
pillow lavas. Pyrite, chalcopyrite, and sphalerite, which were
introduced in that order, replace the chlorite schiste The L
mineralization has, heretofore, been thoughtto be genetically related
to adjacent masses of diorite, which are slightly minéralized in -
places, but the writer.believes that the ore-bearing solutlons
prdbably came from the granlte. - ‘

The Stocklng Harbour fault passes through a small pond
withln 1,500 feet of the old Betts Cove mine, The small inget--
sketch appearing.on the accompanying geological map shows the maln
lineaments of the area as wviewed from air photographs, and, in
addition, the known fiults and shear zones. In one system the
lineaments cross the district from east to west; in another they
trend generally parallel with the northeasterly extension of the
Stocking Harbour fault. Both systems are prominently exhibited in
the immediate neighbourhood of the mine, and the trends of the known
shear zones of the region coincide with one or the other of the
lineaments of the two systems, establishing beyond reasonable doubt
that these llneaments are structural breaks in the rocks of the region,

There is little dlrect evidence near the Betts Cove mine
itself of the major Stocking Harbour fault, excépt the great
topographic lineament that continues to the southwest for some 20
miles, However, at the north side of the head of Betts.Cove a
considerable shear zone coincides w1th the 11neament, which 1s assumed
to be the trace of the fault, S

That most of the breaks of the region are steeply dipping
is indicated by the fact that they show little deviation.in direction
in spite of a topographlc relief of more than 400 feet, This is
partlcularly'well seen in the trace of the main .Stocking Harbour -
fault, which rises .from sea=-level at Bétts Cove to the adjacent hills
without changing direction appreciably. g .

- It seems apparent that the easterly trending shear zones
are related to the main Stocking Harbour fault, and that the - -
mineral deposite dre- situated at the junction of fractures of this
system with those of another system that parallel the main faulbe -

MOUNT. MISERY *

On the northeastern side of Betts Cove, éevefal barallel
shear zones in chloritized pillow lavas lie close to the assumed
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position of the Stocking Harbour faulte The schistosity in the lavas

trends about northeast and dips steeply to the southeast, Little

bedrock is now exposed in the mineralized zones, but in the dumps,

nodules and irregular lenses of pyrite and c¢halcopyrite, with some

pyrrhotite, indicate that the mineral deposits have the form of

. irregular replacements.of the chlorite schists in ‘the shear zones,

A -geophysical survey carried out by Douglas indicated that there

%s little %1ke11hood of findlng a 1arge body of ore in this prospect
28 Pe 64), .

.. The mineral deposzt 1ies 1n the Stecklng Herbour fault
zone, and is probably related:to. this ‘g jor fault system. Similar
mineralized shear.zones occur at the Lcwlands, about a mile south
‘of Betts Cove mine,

BETTS COVE LEAD-ZINC PROSPECT

A mineralized zone outcrops on a hillside west of a small
swamp about 6,500 feet due west of the head of Betts Coves The
deposit occurs in a lobe of altered volcanic rocks of the Snooks
Arm group, which is bounded on the west by a tongue of the Cape
Brulé granite amd on the east by altered ultraba81c rocks, The
volcanic rocks were originally of andesitic™ compositlon, but have
been partly.altered to chlorite, serpentine) and talc,

. Development work has consisted of‘about 300 feet of
trenchlng and stripping, and sinking a shaft about 35 feet deepe
The rdcks exposed at the shaft and trenches are sheared and broken
along a vertical zone that trends easterly, Slicken81des, and
crumpled chlorite and serpentine schists are ‘commons A fissure-type
vein, 4 to 6 inches wide,. lies in the suear zone, ard is approximately
paraIuilw1th the foliation of the schists, Pyrite and chalcopyrite
occur in the central part of the vein, and sphalerite and galena
are more abundant near the walls, Quartz and calcite are gangue
minerals, and may comprise-ap to 50 per-cent of the vein material,
Polished sections indicabe that pyrite, chalcopyrite, sphalerlte, and
galena were deposlted in gbout that order, A similar vein, about
$ inches wide and. dipping to the northeast at about 40 degrees, is
exposed near the level of water in the shaft, Scattered pyrite
stringers cut the volcanic rocks in the northeastern wall of the
trench that trends southeastward from the shaft., There is no
indication of other mineralization in the surrounding region.

. . Little wall=rock alteratiot addompanled mineral depositions
Serlcitizatlon 1s prominent near some parts of the vein, but it has
not affected the wall-rocks beyond a few inches from the vein,

. . On the dumps, there is’ nothing to 1ndlcete that larger
ve1ns or more abundant ore minerals were encountered dur1ng
~development, ; The prospect does indicate, however, that deposits
carrylng copper, lead and zinc are represented in the districte

. . . not
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BURTONS-POND PROSPECT

Loy o e
W Y. B

This prospect lies about 100 yards northeast of the outlet
of Burtons Pond, which is between Nippers Harbour and Betis Cove,
Work on the property has inéluded the sinking of four shallow shafts
and considerable trenching and stripping.



The mineral deposit is in altered volcanic rocks of the
Nippers Harbour group, with serpentinized ultrabasic rocks about
300 feet to the west, The volcanic rocks have been cut by a fault
that strikes about north 30 degrees east and dips steeply to the
northwest,

The prospect consists of disseminated pyrite, with some
chalcopyrite and sphalerito, in irregular veins and as replacements
of the chloritized greenstones, and associated with veins of quartz
and carbonate that are rarely greater than 1 inch thick, The.
lenses of sulphides are as much as 3 inches thick and 1 foot long.

A gradb sample taken by Rove (28, p. 33) contained some gold, silver,
and arsenic as well as copper.

The prospect is located oh a shear zone subsidiary to the
Stocking Harbour fault, whlch lies about 500 feet to the west.

SHINERS PROSI PECT

This prospect is on the northwest side of Stocking Harbour,
Deveiopment work includes a half dozen shafts, up to 40 feet deep,
and a con31derable amount of stripping and trenching, . .
The deposit occurs in rocks of the Nippers Harbour gruvup,
. which have been intimately intruded by several small, irregular
granite dykes. IlHneralization occurs along an 1rregular set of
shear zones that trend about northwest and lie within a fault block
between the Stocking Harbour fault and a parallel fault a little
less than a mile to the northwest., The mineralwbearing shear zZones
are apparently complenentary to the major fawltss .

The wall-rocks are not notably altered, but are partly
chloritized and silicified in places. The mineral deposits consist
of irregular veins and lenses of pyrite, chalcopyrite, and pyrrhotite,
with small quantities of sphalerite and galena in the chloritized

_schiste, A little quartz and calcite comprise the only gangue
minerals,

GARDEN. COVE (Jennings) PROSPECT

This small prospect, near the east entrance to Burlington,
was trenched and a shaft sunk about 40 years agoy, accordlng to local
residents.

The rocks are sheared and amphibolitized volcanic members of the
Nippers Harbour group, intruded nearby by abundant granitic dykes
and offshoots of the Burlington granite, The shaft is not more
than R0 feet deep and is now inaccessible. Rock on the dump is
slickensided and sheared, chloritized and partly silicified greenstone,
mineralized mainly by pyrite, but containing small veins of later
chalcopyrite and accessory pyrrhotite. It is not a promising
prospecte

PACQUET COPPER PROSPECTS

Copper prospects occur at several places at Pacquet
Harbour. The most important is located at high~tide level on the
east side of the harbour, near the southernmost houses of the village,



At the bacl: of a natural recess in the cliffs, an inclined shaft
was driven about 30 feet deep, some 40 years agos The shaft is
now completely filled with wave-washed shore debris. Iyrite,
chalcopyrite, and magnetite occur in pockets and lenses as much
as 'l inch thick and 6 inches long in an irregular zone about 25
feet long and 6 feet widen

The mlnerallzed rock is chlorlte and hornblende schist
of the Baie Verte groun, and is not far from the contact ‘of the
Mings Bight group. Iocally, the rocks strike ebout north and dip
at low angles to the easts The scliists have been invaded by aplite
dykes and are cut by quartz and calcite veins. The aplite occurs
as; irregular sills and dykes up to 8 feet thick, which are foliated
parallel with their wallses .They consist.of very flne-gralned .
aggregates of orthoclase.and quartz, and contain numeraus flecks
of pyrite and chalcopyrites The quartz ‘veins, which are as much
as 6 inches thick, carry chalcop{rlte and cut the aplite 1ntrusions.
The calcite stringers are up to 45 inch thick, and are the youngest
veinse D
On: the -south side of the harbour, a brecciated fault zone
in hornblende-chlorite-garnet schists is cut. by numerous . barren,
quartz veins,. which contain abungant chloritlzed fragments Qf the
schists, This locality is locally referred. to as ‘Nthe mlne" Nearby,
in the low cliffs, several quartz veins carry small amounts of pyrite
and chalcopyrite. Adjacent aplite dykes, which are strongly.foliated
parallel with their walls, carry numerous flecks of pyrite and
chalcopyrlte. The constant assogiation of the sulphide-bearing
aplites with the copper deposits.in Pacquet Harbour suggests that
they are related in origine, The Dunamagon granite, which is exposed
along the northwest shore of the harbour, is cut by numerous fine-
grained aplite dykes that were presumably derived from the main granite
mass, whereas the: Cape Brulé. granite, which is exposed, about 1,000
feet to the south of the mineralized zomes, has no aplites associated
with ite- The aplltesrare ‘thus believed to.have been derlved from the
Dunamagon .granite, T e ; ;

4‘"‘ ‘.{:"
These small, mineralized zones are important only in that
they show that some copper mineralization accompanied the intrusion
of the nearby granite masses,

NIPPERS HARBOUR PROSPECT

e The Nippers Harbour prospect is situcted in the hllls about onew
quarter mile north of Nippers Harbour. Ib is a mineralized zone
in dark, chloritized lavae of the Nippers Harbour group, and follows
a well-defined depression, that, from the abundance of slickensided
chlorite schist along it, probably marks the course of a shear zones
Mineralizmation has resulted in the replacement of the chloritized
lavas by pyrite, chalcopyrite, and some pyrrhotite. ©Small quartz
veins constitute the only gangue, Development consists of one shaft
about 20 feet deep and some trenching, No commercial quantities of
ore are in sighte _

WALSH COVE - S

At Walsh Cove, just south of Nippers Harbour, pyrite,
chalcopyrite, and galena occur in greenstones of the Nippers
Harbour group. The mineralized area is now coupletely covered with
beach debris, A flooded and caved shaft of unknown depth was sunk



just above highe-water mark near the east end of the beach.

Several dykes of quartz-orthoclase porphyry, whlch are
related to the main mass of rhyolite porphyry about 200 feet to.the
north, intrude the Breenstones), and may be responsible for the
minerallzatlon. Material from the dump 1nd1cates that the sulphide
minerals pccur in quartz veins less than an inch wide, as thin -
lenses replacing the chlorite schist, dnd as disseminations in the

wall-rock, Nowhere were 1pd1cat10ns of a large deposit seen,

ﬂKﬁDSTOCK BROOK

Small quartz veins intersect Baie Verte greenstones Just
west of ‘Woodstock in the bed of a small brook, - They carry pyrite
and traces of chalcopyrlte, but at no place is the concentratlon
of- sulphlde minerals sufflcienb to warrant development'work.

. oo
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Several veins and irregular masses. of quartz, averaging
about- 18 inches in total thickness and about 50 feet in length,
outcrop in the Mings Bight group just north of the flshlng shacks
at Mings Tickle, Pyrite and chalcopyrite occur on ﬁhe margins of
“the quartz veins and in the adjacent wall=rocke The.prospect is

"finot con31dered to be of economlc 1mportance.

1
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it _3 ' SNOOKS ARH PONDS

- Specularlte occurs at several places in the Snooks Arm
Pond-Red ‘Cliff Pond district. In each place guartz veins

-* inbersect altered lavas or pyroclastic rocks of the Snooks Arm
greup, ‘except near the norphern end of .Snooks’ Arm Western Pond
where they occur-‘in rocks of the ‘Cape St. John groups Pyrlte,

: chalcopwrlte, and small pockets of galena commonly -accompany the
specularite,

“TILT COVE ‘ o P Y
The writer visited Tilt Cove in the summer of 1945 and has
only to report that since the latest recorded visit, that of
Douglas in 1940, this once active mining town has almost completely
disappeared, The ramp leading down to the wharves from the East
mine, all the mine buildings, and the town that once flourished on
the shore of Windsor Lake, have been demollshed, : Cee

. . - g, R o
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TERRA NowA T -

Watson (100) has described in detall the copper-bearlng
pyrite ores of the Terra Nova mine at Baie Verte and to’ the west .
of this area. "The stockpile of ore, estimited as 20,000 tons by

-Rove (28, p. 18) and dommonly considered an asset to future mining
in the region, caught on fire in the autumn of 1945, and despite
repeated efforts to put it out has continued to smoulder. When t he
writer visited the site in the late summer of 1946 the ore pile was

nearly unapproachable due to the great heat and the sulphurous
fumes, ) N
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