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ABSTRACT
The Stiriing property at- Springdale in north-central
Newfoundland is one of many pyritic copper prospects
found in the dominantiy pillowed Lower Ordovician Lush's
Bight Group. The nearby Whalesback and Little Bay mines

within the Gfoup A4re recent past-producers of copper.

The at-arca 1s und;rlaln by a 3800-foot thlck seq~

ucnce or L onts Bight Group volcanics which has been
divided nto tour mappable units: tuffaceous éChistspand
siliceous tut faceous schists; chloritic metabasalts; )

volcanic breccia; and epidote basalt and . isolated pillow

-

basalt. Numerous maflc lntru51ves are considered to be

feeder dykes and sills to the volcanlc pile. Ten waLe
gock analyses support the interpretation that‘tpe Lush's
-Bight Group is a low- potash tholeiite that formed &n the.
upper part of layer two of ancient oceanlc crust.

‘THe volcanic units and the related intrusives ha&e
been metamorphosed to tﬁe'greenschiSt facies and have one
goad penetrative, steeply dipping Sl fabric proqugd by
the ‘main ragional deformation - Dl' Thisudefdrmation
produced veryﬁlarge—scale folds such that thelentire

 map-area is underlain by part of one limb of a major

Fl‘fold. Small-scale Kink bands and crenulations are

evidence for a locally developed 02 deformation. Two sets




of faults trending 030° and 060° have been recognized

in the subsurface drilling and they correspond to strongr
topographlc linears.

TwO separate zones of pyrite and chalcopyrite
“mlnerallzatlon with minor pyrrhotlte and sphalerite have
been desxgnated "A" and "B". fThe sulphides occur as

mas;ivé or nearly,massive lénses, pods and as a stock-
work of stringers. Disseminated sulphidés are oommon
throughout the Zzones. In the "A" zone, the sul?hldes
occur in the chloritjic metabasalts similar to man\ of

the pyritic copper deposits “¥n the Group. In the "B"

zont, the sulphides occur in the siliceous tuffaceous

schists and to a lesser extent in the chloritic meta-

basalts. The minora}ized_zones are steeply dipping and
' 'generaIly conformable w1th the stratigraphy and structure

Primary sulphide textures are absent due to recrystalllz—

t - .

ation and remobilization during the Dl deformatlon.

The present dlstrlbutlon of sulphides resembles the
dlssemlnated stockwork -.zone 1n the 'Cyprus type' ophiolite

mlnerallzatl9n.

¢
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CHAPTER I

INTRODUCTION ;

~

Location and access ; .

?he Stiriing property of British NewfoundlanddExpior—
ation Limited (Brinex) is located aboué ome mile northwest
of the town of Springdale (population 3,500) on Halls Bay,
Notre Dame Bay, Newfohndland.z,This property is an original

Fee Simple grant optioned by Brinex. The area studied is e

about 9,000 feet long and 5,060 feet wide (Figure 3). There
are two distinct mineralized zones -~ 'A' and 'B' that have

been exten§ively tested by diamond drilling. The 'A' zone -

’

lies approximately 600 feet nortﬁ.of Stirling Pond and the

'B' zone is immediately north of 'Lower Twin Pond. |
Access’ to the property is by several footpaths and

tractor roads from the Brinex Base Camp and from the town.

of Springdale.

Topography
Maximum relief in the study area is abq%p 300 feet.

The hills and valleys are strdngly aligned in an east-north-
s
easterly direction, although in the central.part of the area

this grain is transected by a strong photolinear, trending

north-northeastward. This alignment reflects }he general

strike of the volg¢anic rocks. The low areas, such as lakes

(










and swamps are underlain by non-resistant schists and fault
zones. The ridges and hilltops are underlain by more
' massive and resistant volcanic rocks and eplidotized pillow

lavas. Drainage is ‘generally from west to east with Stir-

ling Pond draining into Upper Twin Pond. Along .the above-

montioned'photolinlear, however, drainage is soqt-hwestward
frdm Island Pond tc Lower Twin Pond and then to Upper Twin
Pond. Upper Twin Pond drains into Sulliskan Pond which
eventua‘r Arains into Ha_lls Bay (Figure 1) . The map-area
contains numerous swamps.

The best bedrock exposur;zs arc on the hiils and on the

shores of the ponds. Overburden is general ly less than

1

ten feet thick.

Mining in the Halls Bay Area

The'e Little Bay mine was‘ the main copper producer in
the Halls Bay area prior to 1900. This mine produced
continuousi} for fifteen years _form 1878 to 1893. Numer-

: —
ous other smaller copper deposits have had sporadic prod-
uction over the same period. 1In 1961, the Little Bay mine °
was re-opened by Atlantic Coast Copper Corporation Limited
and produced until 1969. 1In 1965, Brinex's Whalesback
mine came kinto production at a rate of about 2,000 tons

per day. This mine closed in June, 1972. The Gullbridge

mine, twenty miles south of Springdale, produced from




. ’

1966 to 1971 at a rate of 2,000 tons per day.

History of the Stirling property

During the period from 1880 to 1882 the Betts Cove
Company sank two mine shafts and four test pits and‘jprod—
¢ !

uced 240 long tons of Copper ore concentrate. Inte_&:est

in the Rroperty waned until the early 1960's when Brinex

began the process of acquiring exploration perlIQgeS
from the present fee simple owners.

) In 1967, Brinex carried out a geochemical soil survey
on the property. Several anomalies were dellneated and
41ave. 51nce been tested by drilling. 1In 1968, Sander
Ggophysics Limited (Sander, 1969) was contracted to carry
out a combined helic'op;er—borne electromagnetic (E-M)
and magnetic sSurvey. The E-M survey ;hovyed on;y a few pos-
itive in-phase anomalies approximately overlying some of = '
the magnetic anomalies. The E—MA anomalies -are probably
caused by mafic rocks, rather than sulphidé mineralization.
The magnetic anomalies were: interpreted as indicating
structural changes, probably block faulting, which transgress
the genéral easterly strike of the rock units.

In July; 1968, Inspiration Limited was contracted by

Brinex to begin diamond dril-li‘ng on the property.‘u A total

of 31,816 feet of core was recovered from 51 drill holes.

The holes range from 186 to 1500 feet in®length and give

4










near the Whalesback and Little Bay mines. A study of the

ore mineralogy and textures at the Whalesback mine by K.
Kanehira and D. Bachinski (1968) showed the sulphides
have undergone structural deformation and regional meta-
morphism. : | .
Recentl;, Memorial University graduate students:have
studied a wide range of problems in the Lush's Bight Group.
G. Gale (1970) stﬁdied the primary dispersion patterns.of
_copper, zinc, manganese and sodium in the wall rocks of
three sulphide deposits: the Lady Pond prospect, Little
Deer mine and Little Bay minme. B.E. Marten (1971) mapped
the Western Arm area of Green Bay, and definéd the Western
Arm Group previously considered to be part of fhe Lush's
Bight Group. U.A. Sayeed ‘studied the tectonic setting of
the Colchester plutons on Southwest Arm. J.R. DeGrace
(1971) noted ihat sulphide deposits near King's Point occur
in chlorite échist zones that have a composite schist-
ose fabric. J.M. Bird and J.F. Dewef (1970) proposed a
model for the evolution of the Appalachian orogen based on
the new concepts of the Plate Tectonic Theory. In their
model .the Lush's Bight Group was considered to be oéeanic
crust. W.G. Smitheringéle (1972) presented the results
and interpretations of 81 chemical analyses of Lush's ‘ : ;“'
Bight volcanics. The exploration effort of Brinex and

other minipg companies in the area has contributed much

"




geologlcal 1nformatlon about the Halls Bay area in the form

of unpublished assessment reports and maps,

-

Previous studies of the Stirling Pond ared

MacLean (1947, p. 35) described the Stirling dep051t
4S a quartz-sulphide vein replacement in a chlorite schist
leés which strikes 070° and dips 75 north in a sheared,
metabésalt pillow lava country rock. He observed pyrite,
chalcopyrlte and sphalerite in the ore and quartz and cal-
Cite as gangue mlnerals. MacLean noted that the pyrite grains
are rounded and intensely fractured, and that the large
grains crushed at their margins indicate post- pvrite
deformatlon. He also stgted that there is no evidence of
any commercial quantity of ore, and that most of the chlor-
ite schists in tﬁe vicinity iﬁg’pgfren a% the surface. .

In 1967, wW.G. Smi theringale cafried out preliminary
mapping of the Present map-area and‘the surrounding area
at a scale of 1 inch to 400 feet. His initial interpret-
ation favoured éently dipping volcanic strata, possibly
some type of stratigraphic control of mineralization, and
pyrltlferous zones of greater lateral dlmen51ons than
vertical dimensions .

H.D. Lilly, J.E.S. James (1967, 1967a), and D, Morris
(1965) have mapped areas adjacent to the Stirling property

for Brinex.

L}




Purpose and scope of the present study-

This study wasruﬁdertaken to aétempt to define and
céfrelate volcanic-stratigraphic units in the vicinity of
the mineralized zone; and to elucidate the structure,
especially the scale of folding. The prqblem was suggested
to the writer by Mr. H.R. Peters of Brinex who considered

stratigraphy and structure to be the keys to pnderstending

the control andépistory of mineralization in the area.

He observed tha the diamond drill holes 1ntersected a
number of tuffaceous units and that these unlts were
suff1c1ent[y distinct from éhe common pillow lavas to make

feasible an attempt to establish a stratigraphic succession.

Method of study

The writer mapped the Stirling property at a scale of
1 1nch to 400 feet, from July to October, 1969, using air
photographs anfl a grid for base control. Also, more than
20,009 feet of diamond drill core were examined and
appropriate samples collected (Figures 1 and 2).

Most of the holes_were drilled at inclinations be-
tween 45° and 65° south at a bearing of 155° north., Most
collar locations have been surveyed and the flattening of
the drill holes has been deéermined by acid dip test or
by Tropari surveying, génerally at 100-foot intervals.

At Memorial University of Newfoundland, the writer




¥

~
examined thin sectioné, polished thin sections and ppl—
ished sections of the samples collected. As well, some
of the, drill core samples were sawn, 1ightly polished,
and varnished and examined under a zoomhsterebscopic

micrescope. Ten whole-rock chemical analyses were made
. _ p

using an atomic absorption spectrophotometer.
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"CHAPTER 1II
REGIONAL GEOLOGY AND COPPER DEPOSITS
: b
The "Stirling property is Qﬁfirely underlain by
volcanic rocks of the Lush's”ﬁiqht Group. This group
forms. a part of the Central Mobile Belt of Newfoundland.

[
+

‘wush's Bight Group

.

Definition

This group was first defined by Espenshade (19&1,
p. 13) in the Pilleys Island area. MacLean, (1945, p.3,4)
mapplng in the Little Bay map-area to.the west of Eépen—
Ashade's area; recognizéd similar lithologies and subdivid-
ed the Lush's Bight Group into three "sections": the
Little Bay Head section, the Wegtern Arm section, and thé
>Halls Bay_Heag section. The latter two were correlateable
and overlay the Little Béy Head section. Recently, -
Marten(1971) defined the Westérn Arm Group as‘including
all but the lowermost basalt member of MacLean's Western
Arm section. This basalt meﬁber is placed by Martenjin
the Lush's Bight Group. Tt is believed that the Halis
BayLHead section{is lithologically similar to the Western
Arm Groub and therefore it also should no longer be in-
cluded in ghe Lush's Bight Groupf Hereafter, in this

thesis the terminology o6f Marten (1971) will be used

Chae ¥
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°

unless otherwise specified.

Distribution and thickhess.

The Lush;s Bight Group occurs on the Springdale
Peninsula between Southwest Arm and Halls Bay and on
parts of Sunday Cove Island, Pilleys ;sland, and Triton
Island; MacLean (1947, p.4) estimated the thickness of
the Little Bay ilead §ection to be 15,000 feet, despité
the fact that the group outcrops on the-Springdale gen—
insula fo£ approximately 10 miles across strike.

‘Lithological description

The Lush's Bight Group has been described as con-

A}

'sisting of great thicknesses of greenschist facies, pale

to dark green, pillowed, mafic to intermediate volcanics

and some interfingering lenses and thin beds of tuffs

and agglomerates.

., The pillow lavas and pyroclastics are intruded by a

wide range of dykes, sills and plutons, many of which
may be comaymatic with the extrusives (compiled from
Maclean, 1947; Neale in preparation; Smitheringale, 1972).

.- Structure and structural relationshigs

In most places these pillow lavas strike northeast
and dip steeply from 70° to 80° northwest. Using care-
fully selected pillow tops, Neale stated that 1soc11nal

foldlng produced a repetltxon.of the strata and that

the true thickness of‘the group was probably considerably




lesg than MacLean's estimate of 15,000 feet. Numerous
high-angle faults subdivide the group into several blocké
which show structural discordance with adjoining blocks.
The base of the group is not known. The group is
conformably overlain by the recedtly defined Western Arm
Group (Marten, 1971) which is briefly. described below.
The group is faulted against suspected Silufiau rocks in
several places and the contact is commonly intruded by
sills and dykes of rhyolite and feldspar'porphyry (Neale
in Prep.) . The Lobster Cove fault (defined by Espenshade,
1937, p. 20) is a high-angle fault fhat Separates thes rel -
atively undeformed Siluriqn {(2) Springddle’Groué from Lush's
Glght Group volcanic rocks ThlS fault appears to be
offset 2% miles (rlght handed lateral displacement) by - the
Davis Pond fault (Neale and Nash, 1963). The Lobster
Cove fault is part of the Lukes Arm Fault system extending-
from eastern Notre Dame Bay. Along its length, this fault
system separates mainly Lower Ordovician volcanics on the
northvest from Middle Ordovician to Sllurlan rocks on the
Ssoutheast.

Age and origin

There are no known f0551l Oc¢currences in the group,
however the age is inferred to be Early Ordovician or
older, as the base of the conformably .overlying Western

Arm Group Has been dated on the basis of one brachlopod
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v . ' ‘.
shell (MacLean, 1947,.p. 4). Bird and Dewey (1970, j)
’ figure 5) intetpret the age’ as érecampfian.‘ ‘
., . _Traditionally, the group has been considgred to be
the product of subagueous ngcanlsm due to the predomrgL
ance of pillow lavas,_ With the recent developments in
plate tectonics, a more precise statement of the enviren—
ment of origin is desired. Bird and Dewey (1970, p. 1045)
‘interpreted this‘group as ia?er 2.0f_the oceanic crust.
Much later in the Earxly Ordovician, a complex island arc
was formed and the Lush's Bight Group was upthrust as’
wedges behind a trench which is boétulated to be delineated
by the Lukes Arm'fault.\\ ) ~ .
N .
The analytical resulte presented by émithefihgale
(1972) show the group chemlcally to be malnly a lag- potash
tholeiite typlcal of mld -ocean rldLé tholeiites. A few

alkalic analyses allow an alternatlve suggestion that the

group may be related to the formation o} an 1sland arc.

Western Arm Group - -

| This group has recently been defined by Marten-(1971).
It conformably overlies the Lush's Qight Group. The
Western Arm‘Group consists of three formations; a 'lower

tuff formation (2,400 feet), a middle pillow basalt

formation (2,200 feet), and an upper formation (3,600 feet),

subdivided into a lower tuff and an upper agglomerate.




P

Gabbroic sills and a small gquartz diorite plug are .

believed to be genetically related to the volcanism. The

degree of alteration, deformation and metamorphfism is

considerable less intense in the Western Arm Group than in

-

the Lush's,Bight Group. MacLean (1947) d:ated the Western

‘Arm- Group as Early Ordovician, Canadian, based on thé

identification of a single brachiopod shell - Discotreta -

from a shale lens near the base of the group. The West-

ern Arm Group may be equivalent to the Snooks Arm Group

and to part of the Cutwell Group on Pilleys Island (Mar-
"ten, 1971). | ‘

It is thought that the base of the wastern Arm Group
marks the change from deep-—water .oceanic vo-lcam.sm to
explosive island arc volcanism of dacitic ;qnd andesitic
composition.: This volcanism took pl‘&ce in much shallower

water .with, some perlods of emergencg 1nd1catgd by probable

ignimbrites (Marten 1971, p.22).

Copper deposits

Metallogenic province ’

It has long been recognized that there is -an unmistak-

able spatial relationship between .the numerous pyritic

copper ;-sulph'ide occurrences and‘volcanii: host rocks in

the Notre Dame Bay fea (Snelgrove and Baird, 1953, p.37)

'_such that the area may be described as a copper metal logenic

¢




. fn

1. Simple py,rite-chélcopyrite'mineral'ogy predominates . ¢
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province. The mines and mineral occurrences in the Halls
Bay arca of Western Notre Dame Bay are shewn on figure 4.
It should be ‘noted that most of the depositg occur'nvorth
of the Lobster Cove-Lukes Arm fault zone as does the
Stirling deposit. Therc appear to be characteristic
differ}enccs in the mineral deposits on each side of the
fault sys-tem. To .the north thc'deposits, such as Whaleé—
back, are typically small, simple,- pyrite-chalcopyrite
mineralized zones in Lower Ordovician, mafic, tholeiitic
pillow lavas and pyroclastics. | <»_,.‘ ‘ |
To the south.of the fault the deposits have a more
complex- polysulphide mineralogy in a host of more acidic
an@ calc-alkaline co_mpos,j.t‘&?n. The rﬁain depo-sits south s
of the fault are Buchans,’Gullbridge and Pilleys Island.
These types of deposits will not be considered furhter in
this thesis.

Description of pyritic copper deposi ts

Most of the deposits and occurrences have the follow-

ing common characteristics:

with locally minor concentrations of pysrhotite,
sphalerite, magnetite and marcasite with quartz,

calcite, chlorite and epidote as the gangue minerals. \

¢







The mineralized zones consist of lenses of low-grade
.disseminated sulphides, stringers and veinlets, as

well as a few higher grade, massive bodies.

. . )

The mineralized zones typically occur in ‘'chlorite |
w i

: i

schists' or 'shear zones' which are derived from

pillow lavas and pyroclastics.,

Most mineralized zones are steeply dipping as are

the host rocks.

Mineralized zones are cut by numerous dykes of a wide

compositional range.

The deposits, in general, do not hdve a close spatial

relationship to plutonic rocks, however, the Colchester

2

and Whalesback déposits are exceptions to this-

(MacLean, 1947; Peters, 1967; Fogwill, 1970; Smither-

ingale, 1972).

Origin of the deposits. ™

H. Williams (1963) briefly summarized the early
ideas on the genesis of these occurrences such as being
deposited by Tagmatic hydrothermal fluids from dioritic
intrusions (Snelgrove, 1931), granitic intrusions (Heyl,

1936; Baird, 1948),and being deposited in faults and <
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shear zones (MacLean, 1947, Baird, 1956).- Williams noted

the widespread’distribution of the pyrite-chalcopyrite-
)

type depos;ts SO consistently found in Ordovician volcanic

rocks. He suggested that the base me tal mineral dee/g;i
and volcanlc rocks were genetlcally related and that the
sulphldes originated with the volcanism. He further
suggesteé that the local features noted by the earlier
authors controlled the latest emplacemnt or remobiliz-
ation of the sulphides as a censequence of structural
defofmat;on.

| Peters (1967), in a summary paper of .the sulphide )
deposits of Halls ﬁEy area, also stated thet the suiphides
were probably directly related to the vOicdnism but later
were remobilized into structural and stratigraphic traps,
péssibly in'conjunctien with'emplaeement of ‘granodiocrite
lplutons. | .

In 4 detailed study of the ore minerélogy and text-
ures in. the Whalesback deposit, Kanehira and Bachinski
(1968, p. 1391) described primary colloform pyrite text-
ures and the replacement of pyrite by chalcopyrite. " The
present distribution of sulphides post-dates the formation
of the host volcanic rocks and is a consequenee of struc-

tural deformatlon. Sulphlde mlnerallzatlon and shearing

overlapped, in part at least, w1th chalcopyrite re- depos-

Ltlon continuning to later stages. . Porphyritic dykes cut
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the shear zone and sulphide ore, with the whaole being
regionally metamorphosed® They c0ncludéd that the sulph-
ide mineralization must bevpost—volcanic lavas, in part
pre-shearing and'pro—regional mefamorgbism;

. Although in the case‘of Whalesback and other dépogits
the evidence for the exact relationship of the sulphides
to the Volcaﬁic host rocks has’ becn obscured by deformation
and metamorphism, the mid-ocean ridge environment is
considered avlikely énvironment for the formation of sul-
phiée deposits., Orcvflulds may be expelled by volcanic
exhalations or produced by magmatic hydrothermal or
metamorphic hydrothe rmal processes and‘sulphides deposit-~
ed in skratigraphic traps formed by aquagene tuffs,
pillow brecciasvand volcanically derived se¢iménts (Smi th-
eringale, 1972).

DeGrace (1971) and Kennedy and DeGrace (1972)
concluded that the often mineralized chlofite schist zones
ithhe Lush's Bight Group represented early shear belts in
which an early foliation has been folded and transposed
by the later, regional, penétraﬁive deformation. fThe
sulphides’ are pre-tectonic to the development of the schist

zones and were later remoblllzed into these zones during

subsequent folding.




CHAPTER 111

GEOLOGY OF THE STIRLING PROPERTY

Gencral Statement

It is difficult to map distinct stratigraphic volcanic
units in many portions of t;he Lush's Bight Group. 1In the
S5tirling area, the difficultics~1ie in distinguishing.or
recognizing individual flows and their associated features
Sj.;Ch as brecciated or vesicular flow tops or flow bottoms.

It LS also difficult to determ.me in the field whether or
not a giyen greenish-grey, fine-grained, cleaved volcanic * /_/\
rock is an andesite or basalt, and in some cases whether | |
the rock is iﬁtrusive or extrﬁsive. Chlonte is present 1n
almost all the rocks in. this area and whether it is 10 per
cent or 50 per cent, the dark green chloritic colour appears
to mask other minerals and textures.

Both in field mapping and core logging ‘the writer used -
both primary and secondery features svuch as colour, meta-
morphlsm, hj?dpothermal alteration, banding, brecciation,

P .

cleavage, echlsépsi,ty, and pillow structure as criteria for
separating- the units in the vo_lcanic seqﬁence._ Amygdules, .
on the other hand, despite numercus minor occurrences, were

-not given much consideration as they were interpreted to

be restricted to localized pockets. In general, it is

e‘asier to identify rock types in the drill core than in

Pl . . *




weathered field samples.

Description of Map-units

In the Stirling map-area, the Lush's Bight Group is
.divided into four mappable volcanic units (Table I1I - 1).
Some of these are subdivided into sub-units mainly on the

basis of alteration and primary structures, Unit 1 consists

of>tuffaceous schists some of which are highly siliccous.
Unit 2 consists of several types of chloritic metabasalts.
Unit 3 is a localized bqt highly distinc;ive magnetic,
purple and greenish volcanic breccia. Unitr4 consists of

- 2 sub-units: an epidote basalt and an epidote-rich
- ’ ‘ isolated pillow basalt.

The maig clea;age or schistosity (Si) is usually . T

steepefithan or parallel to the lithofogical contacts,
therefore the volcanic éequence;is'believed to be upright
and unit l is considered to be the oldest unit in the map-

area. This will be further discussed in Chapter 1V.

Unit 1 Tuffaceous schists

Distribution and thickness f -

This unit underlies the low-lying areas in a belt

-

from Stirlihg Pond to Lower Twin Pond. It has been ‘

recognized extensively in the drill core from the ‘B’ ’ . -

zone and to a minor extent in the 'A' zone. The outcrops

[







of this unit are mainlyhconfined to small exposures on-
the shores of the ponds. This unit is approximately

600 feet thick.

Lithology
Unit 1 is“sub-divided into 2 sub-uﬁ&ts:la, tuffac- -

eous schists and 1b, a texturally similar zone of silic-
eous tuffaceous schists’, These sub-units are readily * .
distinguishable in the drill core although gradationai
varieties exist.. In outcrop} Sub-unit 1b is recognizable,
however, sub—ﬁpit la, being similarly chloritic to unit

2, may not bg clearly separated Erom unit 2 in_the erea
north of the Twin Ponds.

]

Sub-unit la is greyish to greenish in colour. It

_fg typically finely schistose, but there are a faw

coarser fragmental or streaky varieties of schists (Plate

“IIT -.A). Small amygdules may occur in this unit but

they are’rare.,'Sub-unit 1b is much greyer and less

g;;en in colour than la. This is due to the higher quartz

content which is readily seen in the hand specimen. |
This unit as a whofe consists of widely varying

proportions of the followiﬁg main minerals: plagioclase,

chlorite, quartz, sericite, célcite, and relatively minor -

amounts of disseminated epidote, magnetite, and-sulphides

-
.

(mainly pyrite). Plagioclase (albite Ans) laths are

5
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quite rare but they do occur as large relict pPhenocrysts
and as very fine microiites. Albite also probably
occﬁEs in its typical metamorphié<pnhedral form in which

it is very difficult to visually distinguish from'quart;,

Quartz has been_réadily;identified where it is mediﬁm—

to coarse-grained. In some ro¢ks theré'are large isolated
relict phenocrysts (Plate IV-a). Thefe is also abundant,
aphanitic, schert-like quartz in the matrix, soﬁétimes
occurring as quite diétinct laminations (Plate IV-B) .
Chlorite grain size is variable. ‘The finest grain size

is suggestive of volcanic ash. Chlorite tfpically

occurs as micaeous flakes that bend around coarse quartz
g;slns. Chlorite also occurs as coarse, irregular shaped
patches® that may be tuff fragments. 1In pPlaces the chlorite
is massive and coarse grained with some inclusions of
quartz, Ser1c1te occurs with chlorlte in some rocks and
w1thout chlorite in others, especially ih sub-unit 1b. In
a few thin sections, it was noted that sericite in the form
of thin, widely-spaced flakes defines a possible early
fabric (prevsi). ‘The angle between the two fabrics is
approximately 35° ({Plate v-B). Carbonate alteratlon
commonly occurs in coarse patches, disseminated grains gnd
in amygdules. . ~

J
All rocks in--this unit have one good penetratlve

‘fabric (S ), usually deflned by the parallel or augen







rjr:owth of chlorite and sericite (Plate. V). The age of
muc.h ot the quqrtz present in these rocks is be(/eved to -
be pmér~main dotormatlon as t_he,sl fabri’c often wraps
-around the coarser quartze grainixs. The chert-1like quurtz'
grains have a p;eferfed aricntation parallel to the chlor-
itc:al‘nd SL‘rLCitc_ (Sl') fabric. ‘Both types of varly quartz
have a 'dAirty' dppcardnco duo to numerous fine inclusiqns:
The quartz also shows unceven extinction. Mutual grain
boundarlcs alre' very irregular and show a cons‘ide"rablo
degree ot cmbayment.. There is somd mi‘r]or\cvidence for-u

T pr-5 silicification in the form of quart7 veinlets that

1
have bubboquontly boen deformed, possibly c;taclabtlcally.
Minor syn-t.m.tonlc growth of quartz is mainly secn in'

- Pressurc shadows around large pyrite grains or other
fragmor?ts([’late Ul-A) . The quartz has a. feathery
columnar impingement texture (Spry, 196-9, P. 161). Minor
Post-tectonic yuartz occurs in small patches and cross-

cmitting veln;}. Both the syn,— and post- tectonic types

l}a\ie a 'clean' appedrance with only rare'inclusions.

|
o~

’I‘he grain boundaries are stralghter and less embaye

‘Contact relations

© Unitl is believed to be the 0ldest unit in the map-

area. Although rocks of both unjts 2 and 4 occur to the
south, it is not known whether they are actually stratig-

raphically. kower or are repeated by faultihg and/or

3







folding. Unit 1 grades upward into unit 2. The contact
between la and lb is gradational and is arbitrarily‘ taken
in hand specimen by the writer where a siliceous appear-
ance 1s more dominant than a chloritic appearance. Sub-
RS unit lb in general underlies la and therefore ?s consid-
eredﬁ to be older but this relationship is not consistent

[ ]
everywhere,

. origin
The evidence for a tuffaceous origin is based on:

. i .

v 1. A few samples with textures con51st1ng 0of coarse
fragments of volcanlc ash or ragged patches of
laminated tuff. ’

2. Relic phenocrysts of quartz and plagiocdlase.

3. In a few drill holes there are bands generally less
than 2 feet thick, composed of almc;sr-‘ pure chlorite
Oof extremely fine grain size and not shoring intense
shearing, possibly representing thin beds of vol-

‘ canic' ash. - _

4. Numerous 1rregular shaped patches of mainly chlontez

and other dlstlnct compositions that may be tuff-

aceous in origin.

The origin of the peculiarly abundant quartz in sub-

unit 1lb is unknown except that it is mostly pre—sl.




There are several possible origins for the gquartz:
L . .
1. The primary chemical composition of this unit may
have been rhyolitic favouring the crystallization

of abundant free gquartz.

2. Chert may have been pfecipitated from sea water and
interbedded of incorporated with the pyroclastics
during their_diagenésis. R

3. Hydrothermal silicification, rising ih the complex

. fault 2zone underlying Stirling, Upper and Lower Twin
and Sullivan ponds, may have been acitve pefore the

main regqgional deformation.

The writer prefers either the second or third ment-
ioned possible origins.

.Unit 2 chloritic metabasalts

v

. This unit is sub-divided into two sub-units: 2a,
chloritic basalt and 2b, schistose chloritic basalt. “The
dominating characteristic of this unit is the abundance of

chlorite.

Distribution and thickness

Unit 2 occurs in a belt about 400 .feet thick,’ lying

between sub-unit 4a and Stirling and Upper Twin Ponds




and south of unit 3, In the 'A' zone it occurs in. inter-
fingering lenses within sub—unit_4a. A few small out-
crops southegst of Stirling Pond ﬂa; indicate a second
belt of this unit or, alternatively, additional inter-
fingering lenses.
| Lithology

The basalts and schists of this udit are, typicarly

fine-grainead and dark greeﬂfto greyish-green.in colour.

The chloritic basalts of Sub-unit 2a (Plarte VII-A) have a

N y

good penetrative cleavage but do not have m;neraloglcally
distinct layers as do the schistose chloritic basaits
of sub-unit 2b (Plate VII-B). )
ThlS unit consists of malnly plagloclase (alblte,

An ) laths (50%) and chlorlte (30%) .

l, is moderately abundant. Calcite is the main alterat- -
ion minerél occurring in both sub-units but it jis more
abundantly developed in_sub-hhit 2b within the chlorite-
poor layers. Ser{cite and epiaote are extremely rare‘in
this unit. Magnetite and leucoxene occur as disseminated,
fine grains and massive stringé}s. Zones of ore grade
and near ore grade chalcopyrite are associated with highly

chlorltlc host rocks’

The plagioclase laths are well preserved and .albite

twinning 'is very commoh. ‘The’grafﬁ,boundaries of the







‘piagioclase may be strongly altered giving a fuzéy
;ppearance. Fine inclusidns are abundant in the plag-
ioclase. Chlorite is the most common matrix mineral
filling the'interstitial spaces around the plagioclasei_
In sub—unitAZa }t has grown with a preferred orientation
but rarely does it- form a schistosity or banding as in :
sub-unit }b. The, schistosity ;h sub-unit 2b consists A
of alternatindﬁdﬂiériteurich layers with chlorite—pborl
and calcite-plagioclﬁse-rich layers that range in thick-
ness ness from 0.5 - 2.0 mm. In places the plagioclase
laths within the chlorite bands may be smaller and,have a
preferred orientation whereas the laths in‘the other
calcite—plagioclase—ri&h_layers are la;ger and have a
more random orientation.

Within unit 2 are‘narrow lenses ranging from a few
. ¢ - )
inches to several feet thick of dark green chlorite
schist éohsisting almést entirely of chlorite. The
chlorite schist in the drill core tends to break easily in-
to thin wafér—like plieces. Pyrite-chaICOpyrite mineral-
ization occurs within the chlorite schist. -

Contact relations

~

Unit 2 is in gradational contact with units 1 and 3.

In the 'A' zone it occurs as interfingering lenses within

unit 4.




Origin
This unit was probably formed by a succession of .

]
massive to fingly flow-banded basaltic flows. The fine- .

FAY

grained and often mineralized narrow zones of chlorite -

" sciist within this unit may be minor tuff beds or inter-

bedded volcanic sediments.

v

Unit 3 Volcanic breccia

'This.unit contains distinctive, reddish, magnetic,
volcanic fragments. These fragments are not similar to
any other volcanic rock in the map-area. . ) -

Distribution and thickness

- ’ e

This unit has been recognized southwest of Island
Pond in drill holes SP-26,30,31,37,39,40 and 45. This

.

'unit has not been positively recognized in outcmop, however,
. . : i .
some of the schistose outcrops on tﬁe shores of Island
- Pond may be part of this unit. This unitxhas been traced
along strike for about 800 feet. The thickness is about
"700 feet. ’
Lithology
The volcanic‘breccia_;onsists of up to 70 per cent
\ reddish and purplish volcahic fragments ranging up to two

inches in diameter set in a schistose quartz-chlorite

matrix. The fragments vary from angular and quite un-

deformed to highly deformed with an augen shape (Plate
1







VIII-a). Small quarti angdules.afe weakly scattered' in
some of the coarser fragments. In drill hole SP—37L69
an unusual variety of this breccia had coarge but highly
irregular patches of epidote alteration mostly confined
to the matrix. The fragments in this case were greyish-
gréen rather than reddish or purplish.

The typical reddish and purplish fragments,
especfally the coarser ones {(Plate IX), consist of well

preserved ophitic plagioclase microlifgs‘(75%) from 0.1
to 0.2 mm. in length, interstitial chlorite (15%) and ..
felatively abundént,'fine, disseminated eulledral grains
Aof.magdetite (10%) . The matrix of the breccia consists
of very fine-grained aggregates of chert-like quartzv
patches and streaks of chlogite and patches and grains
of secondary calcite, thin‘flakes of_sericiﬁe, dissemin-
ated magéetite and minor pyrite.

Both chlorite and seficite have grown in the planes
of schistosity that mainly wrap around the ffagments.
In a few rocks the sericite fab;lc is well deve10ped
through the fragments. The matrlx quartz in places shows

]

a slight preferred orientation.

Contact relétioﬁs

The lower contact zone of this unit rapidly-grades

from augen schists and échists into basalts and schists

of unit 2 over an interyal of two to three feet. The







nature of th:;zpper contact is not known as it is .

obscured by(\ es. As this unit was not‘positively

*

identified in'd crop, its relétionships with the other
units along strikd are not known,'

Origin

The bccurrence of coarse, volcanié breccia ;uggeéts

close proximity to an explosive, submarine, volcanic (

centre. Alternatively this unit may be a pililow bfeccﬁa.

/
!
|

Unit 4 Epidote basé;t‘and isolated pillow basalt

Unit 4 is a disﬁi tive, epidote-rich, méfic, vol-
canic rock. It has been sub—diviaed on the basis of the
presence or absencegof possible pillow structures into
epidote basalt (Sub-unit 4a) and isolated pillow basalt
" (sub-unit 4b); ‘ |

Dis4eribution and thickness

Sub-unit 4a outcrops in a belt north of Stirling
énd Upper Twin Ponds. . Its thickness is approximately 800
feet. In a belt parallel to sub-unit 4a, sub-unit 4b
1s well exposed, uhdérlying the fesistaqs hills on' the
no;th side of the map-area. I£ ié also Qell éxposed on
hills south of Stirling andnwesi of Sullivan Ponds. 1In
drill holes SP+41 and SP-42, a 530-foot thick section of !
4b (down the Hole) was intersgcted.. It is believed

T F
that this sub-unit outcrops for.a considerable dis@gnce







north of the area mapped and its thickness is unknown
Maximum thickness in the lap-area is about 1, 300 feet
‘Lithology |
Unit 4 is typically a fine—grained, faintly éleaved,
mafic, volcanic rock; Its colour ranges from greenish-
grey to green to yellowieh-greeﬁ. Epidote alteratiorn
occurs in a wide range of forms from a pervasive flne—
grained dissemination throughout the basalt to
veins, patches, clots and occasional amygdule fillings ;
(Plate X-a).
Within sub-unit 4p are dlStlnCthe greenlsh -yvellow
epidosite* bodies (Plate X, A and B) They have a bun
"'shape and are generally about 12 inches in maximum dlmen-_
sion. It is thought that these bodies repre‘snt replaced .
1solated Pillows or pillow cgres. Typically, they are
*quite widely separated (1-20 feet) and rarely are two of
these bodies ever in contact thus pillow tails are not seen.
Also they are 1nvar1ably rdunded rather than angular
and thus they are probably not a pillow brecc1a An
alternative lnterpretatlon that is not favoured by the
author is that they may be volcanlc bombs replaced by . .
epidote and quartz. . _ .\ . | |
Chert and jasper occur as small patches and lenses

ranging from a few inches to 2 feet long. Jasper was -

seen in drill holes SP-32 ang Sp-45. »
* ! posed essentially of

Epidosite is defined as a “rock com
epidote and ~quartz" (from A.G.I, Glossary of Geology and
Rel. Sci.).




In the field the epidote bas'alt_.(sub-—unit 4a) has
° the same appearance as l:he matrix of the isolated pillow
basalt (sub_—unit 4b)f : - A ‘ /
Sub-unit 4a anG the matrix of 4b‘ consist of chlorite ‘ (

(40%), plagioclase {20~30%) , epldote, sphene, leucoxene,

' *ilmenite and/or magnetlte (25% but qulte variable) and

mmor actlnollte, calc1te, pyrite (each generally 5% or

1 : ' less) Chlorite is the dominant mineral occurring around
and 1nterst1t1al to thin altered phenocrysts. ‘The micvro-
lites are typlcally small, about 0.1 mm. long. Generally,
the primary texture is still recognizable as ophitic or
éub-ophitic. ‘Epidote,v\sphéne and lencmcene are dgenerally
S C more abundant in‘this unit' than in any other.. The epldote
may be either typically yellow or very cloudy and gran=-
ular and,ranges from less than 0.1 mm. to several mrd .
Dark brown to blackish sphene is usually abundant and is
‘often altered to leucoxene. Fine, black, granular 1nclus-
ions occu‘r;‘ing within‘the sphene are prébably ilmenite or
., Magnetite., Actinolite is present as small, greenish,
fibrous c¢rains that are usuqlly hlghly altered along their
margins. = They are usually‘,lnters’titial to the plagie-
clase microlites. Ca‘rbonate alteration occurs in fine
‘veinlets a‘nc‘i as very fine grains scattered throughout the

’

matrix.  Pyrite is diss@gminated as fine, anhedral grains,

o

generally less than 0.3 mm.




In hand specimen thig unlt has a fine cleavage that
is spaced 1-3 mm. apart It is most ea51ly seen on the
. weathered surfaces. 1In thin section this cleavage is in
Places only faintly developed, but where it is developed
it con51sts of irregular cracks that are marked by a fine
growth of chlorite ang minor rusty staining a‘.n‘near )
surface samples. The pillows are flattened in the pl'ane

of the fabric.

Contact relations

Unit 4 lslin contact with units 1, 2 and 3. The'
contacts 'between units 1 and 4, and 3 and 4 are probably
sharp but they are very poorly ‘exposed. The contact:
between units 2 and 4 is more gradational and in places
’1nterf1nger1ng. No volcanic unit has been recognlzed to
lie stratlgraphlcally above this unit within the map—-:"
area. The contact between sub -unit 4a and 4b has been
arbltranly drawn by the wnter where Pillow structures

become rare or absent.

Origin ‘

It is théught that tais unit was extruded in sub-

marine condltlons because of the presence of the ep1d051te

bOdleS interpreted as plllows Similar structures clearly

are pillows or related to plllOWS &l sewhere. in the Lush' s
®

Bight terrain. fThe w;Lde distribution of Pillows in the

Lush s Bight Groap has led many workers to conclude that

- A

M a’s.-a whole is submarine in origin.




Unit 5 Rhyolite

Distribution and thickness

Rhyolite is a rock unit of very minor impo:i:ance
in the map—area.. Oﬁly a few, apparently unrelated
occurrences Wez;e noted in the drill core. In drill hole
SP-10-68, rhyolite was 1ntersected from 103 ‘to 179 feet
(measured down the hole). Three drlll holes-on a section
100 feet to thg east failed to intersect this unit. This
may indicate that it pinches out abruptly or it is faulted

of f. Thus the true thickness of this unit cannot be

de termined.

Lithology N )

In the drill core the rhyolite is light grey, nassive,

L 4
aphanitic and very hard. It is moderately fractured with

fine coatings of calcite and chlorite filling the

~ fractures. Pyrite occurs as fine veinlets and disseminated

blebs. A visual estimate of the minerals present ip

. .

thin section is as follows:

- ‘ 4 " . .

feldspar 10-15¢%
quartz ' 10-15%
chlorite 109 )
felsic groundmass - mainly- quartz 60%
calcite and minor white mica 2-3%
pyrlte 1-2%

Microphenocrysts (1 mm.) of feldspar and quartz are
scattered throughout an aphanitic groundmass of probably
devitrified glass, with mnor inclusions and intergrown

patches, threads and specks of chlorite. Very minor

/

/
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carbonate alteratioq Js disseminated throughout. Dissem-
ihated dnhedfal pyéite grains are génerélly 1-2 mm. There
is a weak 1nd1catlon of a fabric consisting of a preferrcd
orlcntatlon of inclusions and the groundmass quartz. It
is also p0551b1e that the main deformatxon has produced
'the fine, chlorxte—fllled fracturing.

Origin - .

Dué to -the restricted nature pf the occﬁrrence of
‘this unit it is very, dlfflcultfa? discuss its. orlgln oIt
'{s not' known whether this unlt is extrusive or intrusive.
As it is_compositionélly‘quite different from other vdlcan—
ic unitgn its beha?iéu;:during deforﬁation‘would be expected
to also be differentfr The. faint fabric possibly indicates
;hat_it ig-pre—deformétion (Di). It ﬁay represent a small
lbcal centre of éilicic,volcaqism within the Lush's Biéht
Group or it could reéresent post—Lush's Bight, but pre-

‘de formatioh igneous activity. It is not known to be cut

by any other intrusive rocks.

Unit 6 Mafic intrusive rocks ' '.!!H‘" .
[ : .

Most of the intrusivé rocks in the Stirling map-area

are mafic in composition. ' They have been sub-divided into
three types of sub-units, based on the presence or absence
of phenocrysts and grain size: Feldspar porphyry (sub=-unit

6a), medium-grained gabbro ‘and diorite (sub-unit 6b), and
4 ‘
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fine—grained to aphanitic diorite and diabase (sub-unit
"6c) (Plate, XI).

 pistribution and thickness

Feldspaf porphyry occurs in both éhef“A“ and "B" zones.

It is generally thefthickest of the mafic intru§ives,: In

drill hole SP-31-69, -it was intersected foi_Qsout 190 feet.
Correlation with a ;ﬁgface outcrop suggests<th§t‘it is very
steeply dipping and coﬁformable.with the.host'vblcagig~
rocks. Thus,‘ité true thicknesé is about 120 feet, thevér,
this is interpreted to'be(é.loéal thickening of the
intrusion and its normal thickness is 60 feet or less..
Dykes of sub~-units 6b and 6c¢ éccur abundantly in the ‘drill
core and overAmoét of the grea mapped. in the whole map-
area ihtruéive rocks‘comprise 10-20 per éent of the_total
‘rock vblpme. In some outéfops( dykes account for upﬂto 40
per cent. The authbr has re-visited some of fhese outcrbps
to. check if thesé ou£c§opsfwere sheeted dykes. "Field évia—
ence indicates that this possible interprétation is not
warranted. Although a great many dykes are parallel and
sub-parallel with a portﬂerly trend, they were not seen to
intrude or se in contact with each other. |

. : Dykes ‘of sub-uqfté'Gb and 6c :ahge in thickness form

.5 to 20 feet.

Lithology

'Fe;dspar'porphyry in’hand specimen is dark ‘green,

’

- -




fine-grained, with 15-20 per cent large, altered, Qink
'feldspar phenocrysts ﬁp to 7 mm. in diameter (Plate XI-a).
The phenocrysts appear to be stretchéd and ‘the grain
boundaries are strongly altered. The groundmass has a
strong fabric. Microscopiqally, deformation has oblit-
erated nearly ali the primary minerals and textures.

Epidote, sericite, chlorite and sphene are the main al-

teration minerals abundantly present throughout. They

are coarser in grain size where'they are replacing the .
phenoérysts than in the groundmass. Very fine-grainéd,
syn-tectonic quartz has grown in’ pressure shadows behind
and within the remhant~phenocrysts, -Few hornblende grains
are recognizable that have not'been‘severely altered.
Sub-unit 6b, medium-grained gabbro anfi diorite, is .
generally faintly fo distinctly porthritiL, however, the
Phenocrysts are much smaller than in 6a.. Some medium-
' grained, non—borphyritic dykes have been included in this-
sub-unit. The colour of this sub-unit is’typicall} dark.
greenish to greenish;grey (Plate XI). Plagioclase,
chl&rite, hornblende, pyroxene, epidote, célcite, quaftz,
sphene and leucoxene are the main.minerals present in thin
' seciton, in highly varying proportions. Pyroxene phen-
ocrysts are sometimes preserved. but more dommonly‘they
“have Béen replaced by hornblende. Hornblende has been

partly altered to chlofite.‘ Plagioclase ranges from 25

v .
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to 60 per cenﬁ.‘ Epidote alteration is highly variébie ;
from sample to sample, rahging between 5 and 20 pei ce %.
Original ophitic and sub-ophitic”téxfﬁres are‘éohéﬁiﬁ s‘
recognizable where thermetamorphic alteration is not ftoo
strong. | |

Sub;aniﬁ 6c is mainii_composed of fiﬂe;gréiﬂéd to
aphahitic diabase that i%,generally non-porphyriti¢,
mas§iVeiand greenish-gfey in colpur. The drain sjze is
0.1-0.2 mm. (Plate XI). Mineralogically, sub-units 6b
and 6c are similar. Original textures are gene liy not
" well preserved while a chloritic foliation may pbe quite

. e

well preserved.

Contact relations

. : o
Mafic intrusive rocks cut all of the .wolcanic units

(1-4) . _The main’ foliation (Sl) in the volé ic rocks
similarly cuts the intrusives. Numerous inStances of
dragfolded dykes indicate that.they have siffered the
same deformational history as the volcani s.“chilléd
margins are cbmmonly seen in outcrop and iﬁ the drill
core and they range from a few inches t¢ more tha; 2
feet in thickness. .
The compositioﬁal simiiarity an ‘the pre-main

deformation age of most of these dykpes in#icate that

they are probably feeder dykes to e volcanic pile.

4 - .
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Unit. 7 Lamprophyre \

Distribution and thickness

Possible lamprophyre dykes occur in drill holes
SP-5-68 ;id SP-7-68 ('A' zone). 1In eaoh hole there are

several ort 1-5 foot intersections.

_ Lithology

In hand spe01men these rocks are a dull chocolate

-

brown colour. They " are hard ma551ve, sometimes porphyr-
itic, flne gralned and magnetic. One thln_sectlon shows

the follow1ng modal analysis:

hornblende phenocrysts (pr1mary°) 15%

- plagioclase 55%
hornblende in groundmass .- '15% -
magnetite - 5%
chlorite, calcite and epidote : 5-10%

Hornblende phenocrysts range in size from 0.3 to 1.0 mm. .

Their cores are generally partly replaced by chlorite-and

some calcite.  Very f1ne hornblende gralns also occur 1n

: the groundmass. They have an ac1cular shape and are about

0.2 mmi‘long. Some albite twinning is present. The plag—
1oclase contains abundant fine 1nc1u51ons. The magnetlte
grains - are typically less than 0.1l mm. in siZe and uniform-

ly disseminated throughout. Some'fine-grained, oloudy

" epidote is also scattered in the groundmass. ‘There is. a

-

preferred ‘mineral orientation of the acicular hornblende

and some of the plagioclase laths. .This appears to be a

primary lineation rather than a metamorphic fabric. The

4




mlneralogy and texture 1nd1cate this is probably a

spessartite lamprophyre.

Age

The unusually - fresh texture of these rocks suggests

that they are the most recent intrusive event in the

| map-area but their actual age is unknown. Elsewhere .in
Notre Dame Bay, Poole (1967, p.42) reports three K-Ar
dates ranglng from 115 to 144 m1111on years on undeformed
lamprophyres that cut 0rdov1c1an and Silurian rocks. H.

. Peters (pers. comm. ) reports a K-Ar date of 385 million'
Years. on a biotite lamprophyre from just east of the'

Stlrllng area.

Petrochemlstry

Major element analyses-of ten representative 'drill
core samples are presented in Table IIi-Z. No trace ,?.
element analyses were made, The results of only ten |
samples necessarily limits any interpreta(}en or the
drawing of any f1rm conclusions on the Petrochemlcal

‘ origins of the Lush's Bight Group The. results do allow,‘

however, simple comparlsons with each other and with
analyses of rocks elsewhere in the Lush's Blght Group

¢

Three analyses from 5111ceous members of unit 1 show
a range between 64.1 and 69.7 per cent SJ.O2 suggesting -
perhaps a rhyolltlc comp031t10n, however, other oxides

such as Fe203, MgoO, Na20 and K20Ado hot give values typical -
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_Snup;:\\ - '
SP-T-69-4sT! !pldot.-riQh basalt
) L - Sub-unit bka {"A" zane)
L - CP-15-£8-206' Chloritic basalt '
< Bub=unit 2a {("B" zore)
. BP=23+69-18%" Cardbonate-rich chlorite

schist, sub-unit 2bv
{"B" gene) :

Tuffacecus sehiogt .
sub-unit le ("®" zone)

Chlorite schist
sub-unit 2a ("A" zone)

fceous tuffaceous
schi from uanit 1

Siliceous tuffececus
schist, unltrlj ’

AT us tuffaceots
ist, unit 1,
zone)

. . .
5F=10-68-306' Gabbro yke, med.-gr.
cunit 6b ("A" zone)

SP-11-68-4]15"* Feldspar p
: unit 6 ("a

fPo23-69-285"

Average Vhaleaback Voleanics
(Fapezik sand' Fleming , 1967}

. - Average St, Petrick Yolcanics
(Papezik and Plemiag, 1967}
Chemical Rock ‘Analyses ot
« ferongly altered dansalt (MacLean,
13.7) Morris Cove, Little Bay Head,:
Green bay N

~

-

L .
These silice results are vithis the rense.of .
of €9.75 zay be as.lov as 67.6§
1% or less.

slightly lov, le. a silica
siddle range shown have an’ error

of &

®Total Fe (1] 70203 vhere only one value is listed

sto, 110, AL,0,
uL.3 2.26 15.5
56.9 e.65 r2.6
53.3 0.73 14.0
55.8 0.30 15,0
»
55.9°  0.15 12,5
€9.7 0.5 . 9.k
€5.2. . =11 12.1
64,1 0.86 12.5
=
51.8 - 0.65 -15.7
8.3  0.81 18.:
50.83  0.75 15.54
53.13  1.13 14.07
¥6.92 1.72 632
& 0-3%.

20.0

9.8
978

11.1

Thoee above

. MnO

0.13
8.11

9.16

TBLE 111-2  CHEMICAL ROCK  AWALYSES'

MgO . Ca0
6.6 11.8
7.2 0.3
6.2.' &.&
7.8 1.h
Sk 0.3
3.7 1.8
3.0 1.8
3.4 1.1
6.0 8.8
6.0 11.2
7.30 9.33

Y
v 3.2 4,60

[}

505 are on the high side.

» & silica of kN,35 may be as high

- vhere tvo values sre 1isted re o3 is firet and Fe0 second.

% Totel of P,0

+ coz * lzo.

.

: ae
K2° Lose on Total
Igoition
0.0k 2,78 100.00
0.04 5.3 102.5
0.0k 6.0 99.54'
) - ' \\ -
0.i5 5.9 100.05
0.12- 4.8 99.39
0.12 5.7 100.55
8.82 5.3 99.73
~0.15 1.6 99, b7
0.67 3.3 29.91
0.15 3.6 78.70
°.12 3.2 100.00
L
0.06 - 13.5% 100.00
0.23 2,96

Those belov 50§ may be
s 45,68, Those in the

Analyet’: C. Andreve

100.78°
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of‘rhyolites: The fact that this unit does not chemlcally
resemble any major 1gneous rock group suggests that thls
unit hae been severeiy chemlcally altexed.

Sub-unit 4a appears to be 51milar to the "Average
Whalegsﬁck Volcanlcs" (Papezik and Flemlng, 1967) | This
sub-unit is probably a low—potash tholeiitic basalt, how-

ever, its 5102 cententvie qdite low at 94[3 per cent.
Unit 2, especially ehﬁ-uhit-Zb, shows strong sinil-

arities to the "Average S5t. Patrick Volcanics" (Papezik
‘and Fleming), 1967). The St. Patrick Volcanics are “spill-
itic in.coméosition In ‘the Stlrllng area sub-unit 2b
'shows both chlorltlc and carbonate alteratlon ' .

~ The intrusive rock sub-unlts 6a and 6b are cemposit-,
ionally similar to units 2 and 4 which suppotts the con-
c1u51on made by most other workers in the Sprlngdale

area (Smltherxngale, 1972 Marten,-l97l; Sayeed, -1970; *
Peters, 1967) that they: are comagmatic‘with'the volcanics‘
and feeder dykes to the volcanic pile.

' The analyses of units 4 and 6 support the conclusion
by Smitheringale (19723 that the Lush's Bight Group is
predominantly a low-potash tholeiite. fle favoured the
origin of the Group to be the "upper (domlnantly volcanlc)
part of layer 2 of oceanlc crust' in support of Bird's

and Dewey's (1970) conclusion. ThevStirling area, there-

fore, is part of this volcanic environment. The occurr-

”0




ence of isolated pillows and the widespread abundance of
dykes indicates the Stirling area is stratigraphically

above the ‘shected dykes' in the ophiolite stratigraphy.

/
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CHAPTER 1V

sTROCTURAL  GEOLOGY

General Statement

The Stirling map-aréa ha% some of the mgs;fintEnse-
metamorphic alteration and structural deformgﬁion'of any -
of the Lush's Bight:areas. . The primary features of
indi#idhgl volcanic flows or pyrociastic units ' tannot be
recégnized in outcfop due to this alteratidn and defor- -
mation. For’thig reason{ true bedging cav29t\be measured.
The pillob structures are invariably altefeéiégd replaced

by epidote and quartz and therefore tops cafnot be

determined by pillows, as can be done in some other areas

' of Lush's Bight volcanics.

As primary attitudes of tbé volcanic flows and'
';pyroclastics cannot be rgébgnized in outcrop, it .is

L
necessarv to assume for purposes of sfructural interpret-
ation, that contacts between the lithological units as
diqwn on a few drill cross-sections {(with two or more
holeé) are roughly parallel to the primary.stratigraphic
contacts. The outcfop pattern pf the volcgnic units
lf;ends approximately 060° and tﬂé dips on the drill cross-
sections ;énge ffbm 530_t0.750‘ndrthwest.

With the exception of unit 7, all units have one

good fabric - Sl, This fabric is penetrative, with the

4




ll’ond’?,s. underlain by one limb of a major F

':by D

exception of‘thc pillo'w structu:ee of sub-unit 4b ‘and the
coarse volcanic frggments of unit 3. The Sl febric
strikes 060° to 070° and dips between 50° aod 85% north-
west; With most between 60° and 75°, By comparing the_'
o;ientatlon of the lithological contacts WJ.th the angle
between bl and the core axis, as shown on the drill cross-
sections (Flgure 2), with two or more holes, it is seen 5
that Ain most lnstances Sl is eithér slightly steeper than
or nearly parallel to the. llthologlcal contacts. From
Ahis, it is ‘assumed that the volcamic units are upright
with tops facing northwest. 'I‘hejarea north of‘S.tirling

1 ‘fol'd‘ |
Locally, &lnk bands, small scale Crenulatlon folding,

dnd strdln Sllp cleavage, all affectlng Sl’ give evidence

for a second dtformatlon - D2.

In. a few thln SLCtlonS of ser1c1te SChlStS from un.Lt

1, a falnt pre Sl ser1c1te fabrlc was seen to be cut by

the main sericite schlstos.Lty (Plate v-B), The an’gle

) bet_we'en_ the early fabric ang Sl was Seen in some sections

. to be about' 359, _As .this p-re--sl -fabric was not seen ih

tm chlorlte—rlch unlts nor in OQutcrop, 1t is’ possible
that thls_ﬁabrlc was only locally developed Or a penet-
ratlve early fabric has been almost completely obliterated

o l.,g'-’

s

Two sets of faults trending 030° and 060° have been




recognized which correspond to strong topographic-linears
(Figure 1). v ' ot

_Units 1 to 6 have "been regionally metambrphosed to

the greenschist faci’es,‘with 'epidote, chlo}rite, albite,

carbdnate » quartz and sericite the ‘.cOmmon me tamorphic

minerals present. |
"

D, deformation

' The S; fabric consists of a moderately well developed

cleavage in units- 2a, 4 and 6, and a schlstomty in unlts

~

1l, 2b, and the matrix of the’ volcanlc brecc;La, unlt 3
"In Some outcrops of unlts 1b and 3 the schlstOSJ.t,y

consists of 1ntersect1ng foliations that appear as, a

%
mcroaugen texture with chlorite and/or sericite wrapplng

around. apparently siliceous grains or clasts. LT

Microscopically, -the cledvage consists of closely

spaced planes with chlorvite growing with a ‘pr‘e;ferred

orien.tation. The SChlStOSlty is composed of elther

chlorlte bands or ser1¢1te carbonate bands separated by
bands of mainly quartz and/oxslalblte

Major E‘l folds are believed to have been formed by Di

on a scale that is as large as or. 1arger than the map- area. .

All the area lylng between Stlrllng and Bucksh@e Ponds

Lt

is believed to be a volcamc Sequence forming part of

one limb of a. very large fold. South of Stirling Pond










the area undérlain by unit_4b may represent another llmb
~of the major fold with a fold axls striklng through
Stlrllng and both of the Twin Ponds. . Alternatlvely, .
- this area of 4b Mmay represent part of the same volcanic
sequence as north of Stlrllng Pond but exﬁhsed by faultlng.

Minor Fy folds occur as drag-folding in dykes (Plate
XII). North of Stlrllng Pond, several drag-folds all

have the same "s" shape and are steeply - Jlunglng The ”S"

£ *

shape would indicate that the closure of the related major
l fold ls to the west- southaest of the map-area. Only

one drag—fold in a dyke was seen. south of Stlrllng Pond and

it has a "g" shape OppOSlte to thé others.. ThlS would be

‘expected if the area south of Stlrllng Pond is the other

'llmb of a major F, fold and—therclosu;e is indicated to

be in the same direction,

~ Boudinage is developed in a few pPlaces and is best seen

in cliff faces (Plate XIII a). Epidosite bodieSWQ§Ve T

been stretched into boudins parallel to the dip of 5,

1nd1cat1ng stretchlng in a steep dlrectlon during Dl

&eformatlon.

X v

D, deformatioa
Kihk bands; small ~scale crenulatlon foldlng and
Strain—sllp cleavage occur locally in only a few places.

Klnk bands were seen both in outcrop (Plate XIIIB) and in”

4




‘the drjj] core, while c

slip cleavage were seen

In each case these stru

‘they are F, folds._

2
are closely related spa

zones.

- Faults

Numerous intersect
in ‘the drill core';re‘a
ance of- faults in the'm

fault breccia or goﬁgq

by

"bleacheg" alteretio

inches to (rarely) about 100 feet (core length - Plate

XIV).

related"fault intersection, however,

_ctures‘ have ‘deformeg S

ap-area.

intersections are accompanied

- 64

renulatibn folding and strain- °

only in the drill core (Plate X1iv).

and thus

Most Occurrences of these structures

;

ially to faults or assumed fault

»

ions of fault breccia and gouge

direct indication of the abund-

Almost invariably the

N zones ranging in width from a few

Some of these "bleacheg" zones' occur without a

from experience it 1s

probably a safe assumptlon that a fault is nearby.

In the "B" zone (Figure 1) where the drill holes

are closely spaced

correlation from hole to hole of many

of the fault intersections is possible. The two main

_directions of faults ére 060°, 45° NW and 030°, 55%.

I

" Faults

Fa, Fb and Fc belong to the 060 trend and Fd and Fe

belong to’ the 030° trend. To the southeast of Fc are more 4

faults that are possibly part of the 060° trend, but they

have not been intersected inienough holes to be -confirmed.







These two sets of faults underlie the two main topo-
graphical linears mentioned in Chapter 1. The apparent

displacement along any given fault plane is probably
LA . . ,

small, however, cdllectively,'the combined displacements

of several parallel faults may be ‘considerable. Tngre

is no direct ev1dence from elther drill core or outdrop
as to the relatlve ages or the dlsplacenent of the two
trends. The writer lnterprets that the 030° trend is
later than and offsets the earlier 060° trend. -Here it
is assumed that the fault zone nnder Stirling and Twin
Ponds once continued dirgctly on strlke with the fault
zone which was interegcted in holes SP-43 and SP-44
underlying Sullivan Pond. Sullivan Pond, therefore,
appears to be offset by the 030° trend. 1If this assumpt-
10n is correct the apparent offset at the surface along
the 030 trend is in the order of 1500 feet of dextral
movement. » o |

Numerous other faul¢ intersections’efsewhere on the

property may be part of these two. main trends. Late

cross-faults are probably present and fault Ff 1n the "B"

zone is possibly one,

4

Discussion ’
The sScant evidence from thin section of a pre—Dl

deformation allows comparison with the pre-regional

7




deformatlon in the area-south of King' s Poxnt where the
'schist zones have two fabrics, Sl and 52 (DeGrece,
1971) . He was able to clearly sho& minor Fl‘fo}dsfcut
by 52’ the reglonal ‘foliation. The Dlldeformation'of
hthe Stlrllng map-area is equlvalent to'?z in DeGrace's
uarea. The 1ntersect1ng follatlons or mlcroaugen
‘texture mentloned prev1ously are belleved to be a sxngle
fabrlc that developed around small fragments in’'the pyro-
clastic unlts rather than the product of two deformations.
At the present level of evidence one can only speculate
about a pre- Dl deformation in the Stlrllng map-area..

The Dl deformatlon in the Stlrling map-area is the
main regional deformatlon common to the whole Cegtral
'Moblle Belt. Williams (1969) con51dered this regional
deformatlon to have been produced by th Acadlan Orogeny
durlng the Devonlan perlod Marten - (1971) also favoured
the same’ conclu51on, statlno ; "post- -Sil rlan, Probably
Devonlan age for the strong deformatlon i the Lush's -
Blght Group". Sayeed (1970) concluded th D, deformation
in the Colchester area resulted form the O;dov1c1an
Taconlc orogeny »

The varied dietribution of epidote, particularly
in unit 4, replac1ng Pillows, as velnlets, veins and

[N

1rregular clots, and as cloudy grains in thin section,

Probably indicates an early stage of metamorphism or




deuteric alteration. This was followed by the main
stage of greenschlst facies metamorphlsm of chlorite qnd
sericite alteratlon The main stage of metannrphlsm

was coxnc1dent w1th the main deformatlon - Dl
‘bleached’ zones assoc1ated with the faults are ‘a later

‘The

stage of hydrothermal alteration.

The major Fl folds were produced by NNW ~SSE short-

‘ening with a Steeply d;pplng stretchxng dlrectlon. This
strain may also have produced the 060° fault trend our—
ing the late stages of folding as the lithology, S1 fabric
and the fault trend all have apptoximately the same

strike.




CHAPTER V

ECONOMIC GEOLOGY

GeneralVStatementb

. .-,
Copper and very minor zinc mineralization has been

dLscovered in two separate zones desxgnated "A" and “B",

Zone “"A" is lodated under the o0ld shaft ndrth of St1r11ng
_ : s .

Pond. Zone "B" is located north of Lower Twin Pond (Fig-

ures ‘1 and 2). Both of these zones ‘have been. exten51veyy

tested by dlamond-drllllng to approx1mately 900 vertical

feet below the surface.
Pyrite, chalcopyrrte with minor pyrrhotlte, sphaler—
ite and marca51te are the sulphlde mlnerals 1dent1f1ed

in order of decrea51ng abundance Chlorlte;quartz and

'calcite are the,main gangue mineralsm

Mineralized zones

"A"-zone

‘The "a" zone mlneralizatlon is typlcal of many copper

dep051ts and Prospects in the Lush s Blght Group. The
mlnerallzatlon Occurs as massive or semi-massiwve bodies,
disseminations, serlngers and veins in syb-unit 2a.

Larée anéular fragments of massive sulphides consist-
1ng ‘of mainly pyrlte w1th 1nterst1t1al chalcopyrlte are

pxesent on the dump at the shaft. Good chqlcopyrlte




mineralization was obs&gyed in some of the pits on strike
with the shaft (Plate XV). Thp.pineralizéd zone strikes

060o and dips between 60° and 70° northwest which is

essentially parallel with the lithology and the main Sy

fabric. The strike length is about 400. feet. Hole
SP-68—l.inter$écted high+grade éhalcépyr;te mineralization,
5.5% Cu over 14.5 feet, under-tﬁe-shéft. .The best
potentially mineable ote'interse?tién is in-hole éP—G—GBh
1.7% Cu over 4§ feet (core length). 'Sectidn'i0,000E

(Figure 2) shéws goodtaer;ical continuity of the mineraliz~ .
ation to about 700 feet Vertieal depth. To the east, the

| ]
weak mineralization intersected on section 10,000E. To

mineralization appears to be pinching out, with only very

the west, several scattered, weakly‘mineralized intersect-

ions on séctiqn 9700E suggest pinching out 6}, alter-
natively, the main ﬁingralization.has been dispféced by
 faulting.
"The ecomonic‘potential of this zone is limited by

the combined problem of lack of continufty from hole to

hole and narrow lenses up to 5 feet wide which brobably
. \ S
have no ecénomic potential, Further drilling on this

zone is not warranted without first doing a "detailed

geophysical survey such as induced pollkrization (i.P:).

"B" zone

v

In this zone mineéeralization occurs in several lenses

rd
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within both units 1 and 2. The sulphides occur as diss-
eminated grains and blebs and very commonly as a stock-
work of narrow, massxve and semi-massive sulphide strlng-

ers that are both concordant and in rlaces obllque to

the main fabrlc. Near the shaft at the west end of Lower

Twin Pond massive pyrite and minor chalcopyrite' we re

seen on the dump. -Small, 6 inch pods of pyrite concor&ant
with the main S1 fabric were seen in an outcrop nééf the
shaftf

| The mlnerallzed zond strlkes 060° o 070° and dlpS
Lo

60 to 70° northwest which is again e;sentlally parallel

with the 11thology and the main Sl fabrlc The strlke '
length is approxlmately 1400 feet and the vertlcal depth
is greater than 900 feet. Several lenses of mlneral-
1zat10n comprise the glven length and depth dlmen51ons

ratner than one one continuous body. The width'is highly

variable throughout.

r

Section 13,900E (Flgure 2) shows the best Jmineral-
1zetlon in the "B" zone. The 1ntersect10ns are as foll-
ows: SP-27-69: 1. 3% Cu over 19 feet;” SP-23-69: o'_.57%_ Cu
over 40 feet; sp- 2@—69. 0.8% Cu over 100 feet; and
SP~39-69: 0.5% Co over 97 feet. The iast three inter-
sections are .probably wide enough for low cost under-

ground mining methods, however, thefgrade is a little

low and therefore wlll only be economlc during periods

-

'




of high copper prices.

'3

"It should be noted that the best mineralization

occurs within sub-unit 1b, siliceous tuffaceous schists.

This is not the typical host rock for copper mineral-

~ ization ¥n the Lush's Bight Group. The economic potent—>
. L2c . =con .

ial of the "B" zone is much greater than for the “A" zone.

“Again, further drilling on ihiszone is not warranted

without first doing a detailgd;débphysical»sqrvey such
as induced'polariz&tiqh (r.p.). - -

Other areas

Outside.of'the "A" and "B" zones, several other

fwidély separated holes were drilled. With the exception-

of SP-36-69, na significant mineralization was inter-
| . . .
sected. In this hole, low-grade‘copper mineralization

was intersected over .25 feet, which may indicate the "B"

zone is open for at least 800 feet west of holes SP-15-

68 and SP-16-68,

2 .

Mineralogx
Pzrite

Pyrite is the most abundant and widespread sulphide

mineral in the map-area. It is abundant in units 1-and 2,

and is disseminated in minor amounts in units 3,4,5,6b

“and 6c. Pyrite occurs.as;massive bodies (probably pod-

like), veins, stringers, and disseminated grains-and
. , ‘ i :

*
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blebs (PLate XVI- c.e,g ‘and Plate XVII- d) Y1t is- med1um~ o
to coarse—,gralned and granoblastlc to euhedral. Common —~ -
ly, the pyrlte has broken and crushed corners 1nd1cat1ng
that _lt has behaved brlttly durlng deformatlon The_
pyrate is strongly fractured and matchlng walls are common-

ly seen. ' nghly anomalous 1nterference colours are also

‘seen. k

~Ch al copy rite \

Chaltopyr:.te, the second most abundant sulphlde,

.'usuaﬂlly-,occurs inJcloze assoc1atlon with pyrlte Thls

‘ch‘alc0pyrite-9yr1te assoclatlon is malnly restrlcted to

4

unlts 1 and 2 The hlgh grade 1ntersect10ns (Plate XV—'B)

-con51st of maSSlVe or seml—massive chalcopynte w1th

[y
4

lesser amodnts of pyrlte, LLsually as 1nclu51ons (Plate

XVI—a,d,f and Piate XVIII-B) I.n the :low~grade 1ntersect— ,

L ions, and the mass.Lve pyrite bodles, chalcopyrite 1s malnly

present as fracture frlllngs w1thln and around the pyr‘ite=

gralns. Typlcally, ‘the chalcopynte is flne'gralned and
\\ -
.anhedral. Twi}med chalcopyr'lte was observed in oner

polished : ectlon.‘ _ b

L3

‘errhotlte : _ ‘ s ~

Pyrrhotlte occurs locally in min®r amounts in the B'

'zone.v In one outcrop of sub- unlt Qa, about 500 feet

north of Upper Tw1n Pond pyrrhotlte was seen as flne,

dlssemlnated qralns It has also beén reCOgniZed in the



















following holes; sp-21+-68, SP-23-69, SP-31-69, SP-37-69.
.In these holes it occurs as massiQe or semi—massive-veins
only a few inches thick,'and as intersti;ial grgins

around cogrse pyritevgrains (Plate I-e and Piate.kVII-a).

‘Within these massive veins are a few rounded and fractured

pyrite grains that are probably the unreplaced remnants of
.larger grains. Chlorite, gquartz and carbonate inclusions
are abundant and show a preferred orientation that is

fabric (Plate XVIII - A).

probably part ®f the 5,

e

Sghglerité

Sphalerite is a very minor'accessory:suiphide mineraf
that aﬁbears‘ta be restricted to.the "A" zone. In one .
polished secgion (SP-l-GB—léO) sphalerite was seen.as fine;
euhedral grains within massive chalcopyrite and also
borgering'and filling fractures in pyrite. Texturally,
the occurrence of sphalerite is much the same as chél—

>

copyrite and pyrrhotite with respect to .pyrite.
. .
. Marcasite
Marcasite was identified in one pdlishéd thin sect-

ion. 1Its micrbs¢opiq-texture is banded and pyrite inclus- -.

ions are abundant (Plates XVII =-c and XIX—A).

Deformation of the sulphides

The main. deformation Dl has produted several small-.

scale structures in the sulphides indicating their re-

)

B




Chalcopyrite and other sulphides commonly fill fractures

massive pyrite about’6 inches lo g.are bounded by an

_and stratigraphy, however, this is to be expected in-a” . -

where in therLush'siaight terrane;(i.e.fthe‘Colchester_

mbbilization. Most commonly the euhedral pyrite gfa;ns
have crushed or broken corners and have many fractures

indicating their brittle behaviour during deformation.

in and around pyrite. Plate XIX-B shows a pyrité veinlet

that has been openly folded by the main Sl fabric. Plate
, . s
XVIII-A shows massive pyrrhotite with chloritic inclusions .

all with the same preferred orientation. 1In places the

» .

disseminated pyp?te grains show a jpreferred orﬁgntation ‘

that is part of e main §l fabrif. Rarely, pods of

augen~like schistosity.

In the "A" zone, the sulphides closely coﬁform to
the main structural and stratigraphic trends. In the "B" B
zone some narrow,‘massivé‘sulphidé stringers in places
show cross-cutt}nq relationships to the structure

sulphide zone that is predominantly a stockwoerk of, + °

+
b : b

stringers, veins and disseminations. . i:
The Dz'deformation is only loeally present as kink

. Ca PR i
bands and small-scale folds. 1In the drill.core, &n Fé

Y

fold is rarely seen in a sulphide intersection. Else-

I ~

.

property) the writer has seen .sulphides concentrateg
, folds.

or remobilized in the'nosés of F




Origin of the sulphides
The regional setting of the sulphide deposits in

the Springdale area, j.e. always occurring in the Lush's

¢

o

Bight Group, has led most workers since W1lllams (1963)
to genetlcally relate the sulphides to the Lush's Bight
volcanism. 1In the Stlrllng map-aree,@efinitive primary
sulphide textures, such as colloform pyrite were not
seert. The banded su}phides ehown'in.Plate XVIiI;B may’
be of'primary origin. “ |

There is ev;dence for local remobilization of the‘

sulphldes as a consequence of deformatlon and accom?fny-\

ing recrystalllzatlon, as dlscussed above.
There is no ev1dence noted within tRhe map area such
as 'foreign' intrusive bodies to question the wolcano- -

genic origin for the sulphides.

Comparison with other sulphide depoSits

The cupiferous sulphi@e deposits in the Troodos .
‘cemplexihlcyprus are used as.type examples' of ophiolite T
;suléhiee hineralijation (Hutchinson and Searle, 1971  and
'Searle,-1§72)' Upadhyay and Strong (1973) c1te the Betts
Cove copper de9051ts (app:oxfmately 25 miles north of the -

Stlrllng map- area as an example of ophiolite sulphlde

" mineralization..
. ) * R &, . .
Some workers such as Strong and Searle contend that

- - .. K )
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s A

these ophiolitic sulphide deposits occur at a strétig—
raphic level low in the volcanic pile;'at or above the
distinctive sheeted diabase-pillow lava contact.
Similarly the York Harboﬁr eopper—zinc deposits
‘in<Western Nleoundland are stratabound lenses accomp-
'énying underlying disseminated.aﬁd stringer sulphiaes
that occur near or at thewcontact between lower altered
billoW lavas with upper less altered and magnetite
bearing pillow lavas. Both‘these pillow lava units afe
part of the Blow Me Dewn layered ophiolite. The pillow
lavas are underlain by gabbro and peridotite {(Hutchinson
“and ‘Duke 1974). ' | |
The Stirling depositllies above the sheeted diebase,l 
however; its e*act leyei is not known as the sheeted
.diabases are not seen ih the vicinity. The abundance
' of‘dykes in the area suggests that the dep051ts may be

closau(ln a stratlgraphlc sense) to the contact.
)

The Stirling and many other sub ecpnemic deposits

‘in the Sprlngdale area have the same

v

mlneralogy of pyrlte and chalcopyrlte wi

imple sulphide
minor sphaler-
lte and pyrrhotlte.f They also occur in tholeiitic ‘
volcénlc rocks which are 1nterpreted as, ocean'c crust
(Sm;therlngale, 1972) .. Therefore, these depos;ts are
fundamentally Slmllar to the deposits near the contact4
of the sheeted diabases and plllow lavas.

The occur;ence of the pyroclastic rocks of unit 3
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signifies that local centres of explosive volc‘picﬂactiv—

[}

ity were present, as well as relatlvely qulescent fissure

+

eruptxons. Volcanogenlc sulphldes may haVe been produced

’ "

in elther env1ronment. . The wrlter prefers-the inter-

1 . . u

) pretation.that the culphides:were deposited from ore fluids

in Tithoiogically receptive host rocks such as unit 1

.

(tuffs) and, to a lesser extent, unit 2. The vafia§ion

LY

. from disseminated to maésive’shlphide’nineralization may

:to local variations in

}
the permeablllty of the host rocﬂs

be'attribdted, at least.in part,

--In their model of a Cyprus-type sulphlde deposzt,
Hutchinson and Searle.(l97l) show™ an upper sedimehtary/
lron rich zone, underlaln by the ma551ve sulphlde ;one,
'followed by a dlssemlnated sulphifde stockwork. The
Stirling deposits, especially the} "B" zene are eompar—
able, to the dlssemlnated sulphide sﬁockwork. It is not

~ known 1f the other zoneg were evek present or, if present,

have been dislodged or separated from the stdckwork éart

of the deposit-




CHAPTER. VI

€ONCLUSIONS . ‘ -

The Stirling map-area hef been mapped in detail- for

both bedrock and subsurface geelogy. From this mapping

‘and subsequent laboratory studles the writer has drawn

the follow{ng conclu51ons!r

1.

-

The map-area ig underlaln by a sequence of yol-
canic units’ of the Lower Ordovician Lush's Blght
Group. In this area the Group has been leldéd
1nto four distinct, mappablp volcanic units:
unit 1, tuffapeous sahists;'unit 2, chlorltlc
metabasalts; hnit'3, volcanlc breccia; and un1t
4, epidote basalt and lsolhted pillow basalt
Cutting the volcanic unlts are mafic, intrusive
rocks (unit 6) which are considered feeder dykes
and sills to the volcanlc plle. Un1t 5, rhyolite,
and unit 7 lamprophyre, are very minor units that
are seen only in isqlated drlll core 1ntersect10ns
The whole- -rock analyses of unlts 4 and 6 o«
have compositions that fit the thOlellth sulte
Therefore, the conclusxons df Bird and Dewey
(1970) and Smltheflngalq (1972) that the ﬁush's

Bight Group\is a low-potash tholeiite derlved

from layer 2 of ancient oceanlc crust is support— g

ed by this very llmlted amount bf Petrochemical

'
-

e




data.,

Analyses of altered samples of unit l par-
tlcularly from sub- unlt lb,” indicate a highiy
5111ceous comp051tlon, not typical of any generel

rock type.

‘/
The volcanic units anﬁ the related feeder

' 1ntru51ves have been deformed by thé main reg-

ional dgkormatlon (Dl) that has affected the
whole of the Lush's Blght Group, ThlS deformat-
ion has produced one good penetrative fabrijc
that is elther_a cleavage or a schistosity

depending on the rock type. 1It is 1nterpreted

from cleavage and llthologlcal contact relation-

ships, that this steeply northwesté'ipping

volcanic sequence is upright and facesg north.

The whole map-area is pProbably part of one limb

of a major F, fold.

1

There is rare evidence from a few thin

sections of schists that an early fabric may

"have been locally developed by a pre- Dl defor-

¥

matlon A few ‘kink bands and crenulatlons of the
S, fabric attest to a locally developed D€

deformation. Two main sets of faults trending

030° and 060° have been recognized in the drill

‘core and correspond to, strong topographical

\




-

Two- zones of pyrlte and chalcopyrite mineral -

¢

1zat10n with minor pyrrhotlte and Sphalerlte
have been d051gnated “a" and "3". The SulphldGS'

occur as ma551ve oT nearly m3551ve lenses podé

and ag a stockwork of strlngers Blebs of sul=~-

.

phidee.ate disseminated throughout the zones.
In the "aA" zoned the sulphides occur mainly-
within:unlt 2a; in the "B" zone the sulphldes

are found both in - unit 1 and to a Lesser extent:
. : :

in unlE{Z. Where the sulphldes Qccur in the

chloritic unlt 2, they are very 51m11ar to many o

other copper deposits in the Lush's Blght Group

> »

such aSIWhalesback, tht{e Bay, and Colchester

The octurrence of mlnerallzatlon in 11gh1y

-

5111ce0us, tuffaceous schists (unit 1) is Rot ‘near-
ly as/yp n elsewhere.

v . .

//The general outline of the mlneraifzed Zones
ﬁ;s Loughly eenrormable w1th the s:rat:graphy and'
strLcture, however, 1nternallj\w1th1n the zones,'
hlgh grade sulphlde strlngers locally exhibit

Crosg- cuttlng relaﬁionshlps .

The sulphldes are llkely related to volcanlc
a o
act1v1ty Prlmary textures have been obllterated

¢

. lr"




by recxystalliéation and remobilization during‘
the maim Dl deformation.
The present distribution of 'sulphide§

ciose_ly resembles thé <lowew disseminated stoc_fq_-
work zone in the thJ:.oliti;: ’Cy;;rus type' copper
depésit, and the 'stratigr'aphic s;tting or level:
of the Stirling copper deposits may be’similar
to the dissemirated parts~of the Cyprus, Betts
‘Cove and York H;rbour 7depo'sits.. - -
Within the Stirling map—ar’ea,' the,‘bestk,mineral-
ized section is 13,900E, in the "B" zone. The
T zone, and in partjicular sub-unit lb, is the
most favourable area for a‘dditiona‘l‘f‘sulphideé.
.It is recon]m.ended .tﬁat, before any drilling,
a geophysical survey be carried out over thé known.’
zones, and if a, f'iavourable respo;lsé 1s obtained,
then the survey\ should be extended to cover units
1 and 2.’ Induced polarization (I.P.) survey- .

ing may be the most useful type for this area

. Y 4 . .
due to its capability of detecting low-grade
— '

sulphide minéralization at depths down to 900 feet.

The ‘detailed exploration carried out by
Brinex on this property during the period 1967-

1970 coincided with the operation of their)

LN

W

s




L H

Whalesback mine. The Stirling property wa.s an
attractive exploration target during this period
pefaéuse of the’ close proxidmity to the Whales- "
back m111 and the relatlvel); hlgh price of copper.
The ¢losing of the Whalesback mine and the drop

in the price of copper, along with erratic copper

values from the drilling program,' undoubtably/ led

to the decision by Brinex to drop their option

on the property.

In the futlre, periods of relatively
- /‘ . 1
high copper prices and/or technological advance-

- e

ment may warrant a re-appraisal of the potential l‘

of this property. :
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