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Chapter I

Introduction '

This report is based on field work
done in the summer of 1934 by the Geologi-
cal Section. It forms the second of a se-
ries of bulletins on the mineral deposits
of Newfoundland, the chief purpose of
which is to supply precise information of
a geological nature on the possibilities
which the island offers for mining devel-
opment,

As 1n the case of the chromite de-
posits of Newfoundland, which are described
in Bulletin No. 1, so also this report
deals with a mineral resource which has
been of mlnor importance as regards pro-
duction. At the present time, however, due
to the enhanced price of gold, new inter-
est 18 being manifested in investigating
known gold prospects and in search for
others.

The purposes of the present inves-
tigation by the Geological Seetion, conse-
quently, are threefold: (1) To make a
preliminary appraisal of gold mining pos-
sibilities in view of current prices of
gold, which in many instances may make ore
of what was hitherto rock; (2) To act in
some measure as & guide. to intelligent de-
velopment of known deposits which may be
economically available; and (3) To develop
1 1teria of service to the prospector in
and beyond the known regions of gold miner-
alization.

The first purpose has been served
partially by the publication of an Informa-
tion Circular on "Results of Sampling New-
foundland Gold Deposits."l The present
bulletin supplements Information Circular
No, 1, and 1s a geological contribution to
the purposes mentioned.

The scope of this work is re-
stricted to those deposits, occurring in
the island of Newfoundland, whose sole or
chief potential value 1s gold. (Fig. 1) No
reference 1s made to Newfoundland Labrador,

the mineral deposits of which are still

largely an unknown quantity and awalt sys-

tematic investigation.

The field observations were con-
fined almost entirely to the surface of
the areas examined. In those prospects
which have been somewhat developed, under-
ground workings were inaccessible for the
most part at the time of examination. For
this reason, and the reconnaissance char-
acter of much of the work, the prospect-
ing criteria as described herein are to
be regarded merely as tentative guides to
ore until better ones present themselves.

This report presupposes the read-
er's familiarity with ordinary geological
terms. No attempt has been made to de-
scribe the origin and mode of occurrence
of gold ores in general.

History
the first reference to Newfound-

land gold deposits in the literature is
that by Murray in 1867. The area re-
ferred to is Mings Bight, on the north-
east coast, which was worked nearly forty
years later.

In the last decade of the mnine-
teenth century, auriferous antimony and
arsenic ores were worked on a small scale
at Mortons Harbour, northeast coast.

Gold mining, per se, began in
1903, when the Sops Arm mine, White Bay,
began a short period of production, to be
followed in the two succeedling years by
the Goldenville mine at Mings Bight.

However, most of the gold produc-
tion credited to Newfoundland was derived
as a by-product from copper ores. The lo-
cal copper mining industry, chiefly in
Notre Dame Bay, northeast coast, flour-
ished between 1870 and 1918.

Since 1932 several auriferous de-
posits have been discovered in Newfound-
land, notably at Simms Ridge in Sops Arm,

1. Information Circular No. 1, Geologicel Section, Dept. of Natural Resburces, 1934.
2. For information of these subjects, the reader is referred to "Gold Occurrences of Canada" (Price
20 cents), and "Prospecting in Caneda" (Price 50 cents), both published by the Geological Survey of

Canada, Ottawa.

5. "™ineral Resources of Newfoundland”, Geol. Surv. of Nfld., Reports, p. 106 (1881); reprinted from

Journal of the Society of Arts, October 11, 1867.
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White Bay, and at Little Bay, Green Bay.

Production

" Owing to inadequate and conflict-
ing records, the total gold production of
Newfoundland can be estimated only rough-
1ly.

The figures quoted in Table 1 are
compiled from two main sources: (1) Re-
ports of the Geological Survey of New-
foundland, 1864-1909, in which mineral sta-
tistics are based largely on Customs' re-
turns, and (2) "The Mineral Industry", New
York, yearly 1893 to date.

The gold content of copper pro-
duced at the Tilt Cove mine, Notre Dame
Bay, ayeraged 2 ounces per ton of copper
metal. The copper of Terra Nova and York
Harbour mines contained a like proportion
of gold, It is improbable, however, that
the gold content of these copper ores was
detected or recovered previous to 1890.8
On the assumption that all of the copper
produced in Newfoundland averaged 2 ounces
of gold per ton of copper metal, it may
be computed that the total quantity of
gold mined with the copper ores between
1861 and 1917 (but not necessarily recov-
ered) approximated 163,647 ounces, valued
at $3,382.583. (with gold at $20.67 per
ounce).d

Mr. Henry Edwards, late of the Cape
Copper Co., Ltd., estimates that during

the period his company operated Tilt Cove
mine, Notre Dame Bay, over 50,000 ounces
of gold were produced.4

Acknowledgments

The field work upon which this re-
port is based was facilitated in many ways
by the co-operation of claim holders and
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Particular acknowledgment is made of
courtesies received from Morton's Harbour -
Antimony Mining Co.; Mr. Thomas Hearn,
Little Bay; Mr. Fred W. Chalmers, at
Mings Bight; Mr. W. F. Hutchings, Manager,
Professor G. V. Douglas, Consulting Geol-
ogist, and Mr. E. P. Sheppard, Field Engi-
neer, of Sops Arm Mining Co. Ltd.; and
Burgeo Mines, Ltd.

The writer was ably assisted in
the field by Mr. C. K. Howse, Assistant
Government Geologist. Mr. R. H. Pumpelly,
Princeton '35, aided in the field and lab-
oratory study of Rose Blanche and Cing
Cerf areas.

The Department of Geology of
Princeton University generously placed at
the writer's disposal its laboratory fa-
cilities, and also field data collected by
numerous Princeton Geologlcal Expeditions
to Newfoundland, for purposes of compari-
son. Professors A. F. Buddington and
E. Sampson kindly read and criticized the
manuscript, and Dr. H. H. Hess contributed
some of the optical data.

1. Geol. Surv. of Nfld., Reports, p. 407 (1918).
2. Op. cit., p. 226.

8. Based on copper statistics in "Summarized Datas of Copper Production", Economic Paper 1, U. S. Bureau

of Mines, Washington, D. C., 1928.
4. Private communication.
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TABLE 1

GOLD PRODUCTION OF NEWFOUNDLAND
(Chiefly as by-product of copper ores)

Compiled from Geol. Compiled from "The
- Surv. of Nfld. Reports Mineral Industry" N.Y. REMARKS
YEAR Ounces Value Ounces Value
1890 Gold content of $1,200
worth antimony ore not re-
ported. (Mortons Hr.)
1891 $ 48,666. Gold content of $1,000
» worth antimony ore not re-
ported. (Mortons Hr.)
1896 3,000 62,010. 3,000 $ 62,010.
1897 5,000 62,010. 3,000 62,010. | Gold content of 125 tons
arsenic ore not reported.
(Mortons Hr.)
| 1898 2,783 57,525, 3,000# 62,010.
‘ 1899 2,075# 42,890, 2,600 53,742,
| 1900 2,400 49,608, 2,400 49,608,
1901 2,180.5 43,609, 2,110 43,613,
‘ 1902 4,000# 82,680, 4,000 82,680,
1903 6,844# 141,471, 6,844 141,477, | Approximately 149 oz. from
‘ Sops Arm Gold Mine.
1804 6,242 - 124,623, 11 209. 11 oz. from Goldenville
‘ Gold Mine, Mings Bight.
\ 1905 4,550 94,049,
| 1906 147 2,800, 4,475 92,500. 147 oz. from Goldenville
‘ Gold Mine, Mings Bight.
‘ Gold content of 100 tons
antimony ore not reported.
(Mortons Hr.)
| 1907 4,315 89,191.
1908 4,300# 88,881,
1909 2,438# 50,330.
1929 6,994# From Buchans Zinc-Lead-
| Copper Ore.
| 1930 7,444# Do.
1931 10,978# Do.
1932 17,829%# Do.
1933 15,846# Do.
1934 15,394# - Do.
TOTAL 107,156.5# 47,043# $972,310. ‘
#Estimated.

Production 1929-1933 compiled from "Milling Practice at Buchans Mine,
Buchans, Newfoundland", Hellstrand, G. A., and George, P. W., A. I. M. E.,
Tech. Pub. No. 573, p. 15 (1934).

Production in 1934 based on 1934 annual returns and 1933 assay values.
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Chapter II

GEOLOGICAL RELATIONS

Though the gold deposits of New-
foundland offer particular problems from
the geological point of view, they will be
shown in this chapter to constltute part
of a larger Appalachian metallogenetic
province which borders the eastern edge of
the North American continent. The gold
deposits of this mountain system have
certain community of characters.

THE APPALACHIAN GOLD BELT

Extending interruptedly from Nova
Scotia to Alabama and genetically related
to intrusive rocks of early Paleozoic age
is a series of gold-quartz deposits to
which the name "Appalachian Gold Belt" has
been given. The auriferous deposits of
Newfoundland may properly be considered
as the most northeasterly extension of this
belt. In order to compare the Newfoundland
deposits with those of the mainland, the
salient features of the Appalachian Gold
Belt will be reviewed briefly.

United States!

Previous to 1850 the greater part
of United States gold production was de-
rived from placers and veins in the states
of Virginia, Alabama, Georgia, and the
Carolinas. Since their discovery, about
1800, the placer deposits have yielded
gold estimated at $30,000,000. Although
the veins from which the placers were de-
rived proved less productive, they have
been worked profitably in places. Parsons
estimates the aggregate gold production
from these states between 1830 to 1934 at.
2,541,900 oz. Production from the south-

ern Appalachian states reached a minimum
of $7,000 in 1919.

The quartz occurs as lenticular
fissure veins which lie parallel to the
foliation of schistose crystalline rocks,
granites, or quartz monzonites, intrusive
into mica schists, clay slates, altered
volcanic tuffs and amphibolites. Sharply
defined veins cutting across the schils-
tosity also occur. The quartz is massive,
without banded or drusy structure. In ad-
dition, replacement deposits are found as
irregular bodies of silicified and pyritic
schist.

The principal gangue mineral 1is
quartz, often glassy and semi-transparent,
which may be accompanied by calcite, dol-
omite, apatite, chlorite, ilmenite, mag-

‘netite, tourmaline, albite, and sometimes

zinc spinel and garnet. The ore minerals
are free gold, pyrite, arsenopyrite,
pyrrhotite, molybdenite, more rarely
galena, sphalerite, chalcopyrite, and
cassiterite. Enargite, and several tel-
lurides are recorded, but are rare. The
pyrite is always the oldest sulphide, and
the gold fills minute fractures in it, or
in the quartz.

Lindgren classifies most of the
deposits as of the deep-seated type, but
states that some were formed at lntermedi-
ate temperature and pressure, and others
seem to be related to pegmatite dikes.

Thé alteration of the wall rocks
of the deposits shows considerable varia-
tions. The most intense action is shown
by some quartz-tourmaline veins; the ad-
jolning amphibolite is altered to garnet,
tourmaline, and magnetite. In some of the
veins the included amphibolite, as well as
the adjacent wall rock, is altered to well-
developed crystals of pale red garnet and -

1. Mineral Deposits; Lindgren, W., 4th edition, pp. 660-662 (largely quoted).
Gold fields on the southern Appalachisns; Becker, G. F., 16th Ann. Rept., U. S. Geol. Surv., pt. 3,

1895.

The Gold Resources of the World; International Geol. Cong., Pp. 398, 1929.
Ore Deposits of the United States and Canada; Kemp, J. F., New York, 1906.
2. Parsons, A. B., Gold in the Land of Cotton, Mining and Metallurgy, Vol. 16, No. 342, p. 251, (1935).

5
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a dark green mica. The garnets contain
visible gold. In other veins a chestnut-
brown biotite is the only mineral result-
ing from metasomatic alteration; in places
both muscovite, in comparatively large
foils, and blotite are present, sometimes
with calcite or dolomite, besides more or
less pyrite or pyrrhotite. Amphibolite is
the most easily attacked of the various
kinds of country rock. The alteration of
granite is usually slight.

The replacement bodies are gener-
ally in the acidic schist derived from
voleanic fragmental rocks; these are ex-
tensively silcified and contain also both
sericite and biotite as products of alter-
ation.

Nitze and Wilkens have described
pyrophyllite which occurs in association
with gold mineralization at the Brewer
Mine, Chesterfield County, South Carolinal

In the Southern Appalachian gold
area the rocks have been deeply weathered.
The name "saprolite"™ has been given to the
clayey material composing the topmost oxi-
dized zone which may extend 50 to 100 feet
below the surface. According to Pardee,
"The saprolite adjoining the gold-bearing
lodes retains much of the gold that was
released from the rock by weathering, and
in addition it has generally been enriched
by gold descending from higher layers that,
in course of time, have been worn away."2

Eastern Canada®

In southeastern Quebec, south of
the St. Lawrence River, is the Canadian
extension of the folded Appalachian Moun-
tain System, but here no primary gold min-
eralization of importance has been discov-
ered. In the Chaudieére River area placer
gold was mined in the latter half of last
century, especially between 1875 and 1885.
Approximately 13,500 ozs, were produced
between 1877 and 1900.4 The placers appear
to have been derived from quartz veins in

the vicinity. Apparently some or many of the
veins contain free gold, in some cases fair-
ly coarse, but no vein large enough or rich
enough to mine has so far been discovered.

The veins are of two general types:
one, barren quartz veins, extremely numer-
ous; the second type consists of quartz ac-
companied by some or all of the sulphides
pyrite, marcasite, arsenopyrite, chalco-
pyrite, galena, and sphalerite. The sec-
ond type of veins generally shows at least
traces of gold.®

Nova Scotia lies to the east of
the true Appalachian Mountain Province and
geologically is related more closely to
eastern Newfoundland than to any other part
of the Atlantic border. Western Newfound-
land, on the other hand, has many geologi-
cal affinities with southeastern Quebec.

Gold was first discovered in Nova
Scotla about seventy years ago. Between
1862 and 1933 the province produced
974,439 oz. of gold.® The total recorded
production is less than half that of On-
tario in 1931, alone.

In November 1934, six gold dis-
tricts were producing, 14 were being de-
veloped and 1A were being prospected in
Nova Scotia. .

The ores occur in quartz veins in
the so-carled "Gold-bearing series!" of
Nova Scotia, a monotonous succession of
quartzites and slates, folded into long
east-west anticlines and synclines. This
series is of either Pre-Cambrian or Cambrian
age; it is invaded by numerous large and
small masses of granite of Devonian age.

The following description of the
regional setting and the character of the
Nova Scotia deposits is taken from Cooke
and Johnston.8

"The Gold-bearing series is more
than 30,000 feet thick, occupies that half
of the province lying along the Atlantic
coast, and extends the full length of Nova
Scotia peninsula. The beds commonly dip

1. North Carolina Geol. Surv., Bull. 10, pp. 144-145,
Cf. also Shepard, C. U., On Lazulite, Pyrophyllite
Arts., 2nd series, vol. 27, pp. 36-40, 1859.
2. Quoted by Parsons, op. cit.

1897.
and Tetradymite in Georgia; Amer. Jour. Sci. and

3. Gold occurrences of Canada, Summary Account; Cooke, H. C., and Johnston, W. A.; Canada, Geol. Survey,

Economic Geology Series No. 10, 1932.

Gold in Canada, Robinson, A. H. A., Canada, Dept. of Mines, Mines Branch, Publication No. 750, 19352.
Gold Fields of Nova Scotia, Malcolm, W.; Geol. Surv. of Canada, Memoir 156, 1929.

4, Robinson, op. cit,, Table 38, p. 83.
5, Cooke and Johnston, op. cit., p. 31.

6. Nova Scotla, Dept. Public Works and Mines, Ann. Rept. on Mines, 1933, p. 180.
. Nova Scotia, Dept. of Public Works and Mines. Circuiar No. 10, 1934.

8. Cooke and Johnston, op. eit., pp. 31-33.
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at high angles, and the anticlines are
more or less regularly spaced about 3 miles
apart. Many of them are of great length;
some have been traced for 100 miles. The
anticlines plunge east and west at low an-
gles, so as to form a series of domes, the
crests of which may be 10 to 25 miles apart
on any one anticline. Towards the west
end of the province the folds become broad-
er and less tightly compressed than in the
eastern part, a change that has seriously
affected gold deposition.

"Fairly important amounts of gold
have been produced from more than a score
of fields, and of these all but four or
five occur in the eastern part of the prov-
ince, east of the great granite mass which
comes down to the Atlantic coast at Hali-
fax. The others are fairly closely grouped,
In the northeastern part of Queens and the
adjoilning part of Lunenburg counties. No
deposits of importance have been found in
the western fifth of the province.

"The gold occurs in quartz velns,
most of which lie in thin slate beds be-
tween bands of quartzite. The veins are
found near the crests of plunging anti-
clines, and in many instances pass complete-
ly across a crest from one limb to the oth-
er, Because of their habit of thus strad-
dling the anticlines, they are termed sad-
dle veins. In some anticlines a whole se-
ries of parallel saddles 1ls developed,
many of which, mining operation have shown,
do not come to the surface. Many veins ap-
pear to have been formed before the folding
processes were completed, because the vein
matter is wrinkled and thickened at the
noses of the anticlines, as if dragged be-
tween the quartzite walls. The corruga-
tions in many cases are quite large and
are then known as barrels.

MAs a general rule the veins are
limited to those parts of an anticline or
dome in which the strata have a pronounced
curvature. Thus little or no vein materi-
al 1s found on the flanks, where the beds
maintain a uniform dip in depth, or at the
summits of anticlines that have broad,
flat tops. This is the reason that veins
are few and poor in the western part of the
province, where folds are broad and open.
The best veins are found at the crests of
fairly sharp folds, in which the two limbs

‘formation.

enclose an angle of 45 degrees or less., In

such anticlines the veins form saddles,
curving around the crests and extending
down the limbs until the strata cease to
bend. In short domes, veins may run com-
pletely round the dome. In broad anti-
clines, there may be no quartz at the
crest, but some may be developed at a dis-
tance from the axis, where the beds bend
from their nearly horizontal position on
the axis to the normal steep dip of the
limbs. In some districts vein formation
is closely connected with subordinate
flexures on the limbs of a fold. In others
the anticlinal axis itself is curved or
bent, and where this occurs veins are more
numerous on the convex side. _

A1l these facts indicate an inti-
mate connection between folding and veln
The accepted theory is that
the slipping of one bed over another dur-
ing folding produced opening along the
bedding planes, which were wldest where
curvature was sharpest. As the slipping
was concentrated in the beds of easily de-
formed slate, the openings were formed in
the slate. Into these openings the vein
matter was introduced by solutions.

"The principal gangue mineral is
quartz, but calcite and sulphides occur
locally, usually in subordinate amount.
Pyrite and arsenopyrite are the principal
sulphides, but galena, sphalerite, pyrrho-
tite, and chalcopyrite are also found. :
Auriferous stibnite is mined at West Gore,
chiefly for the antimony. In some instances
the sulphides are distributed more or less
evenly throughout the quartz, but more gen-
erally they are concentrated along the
walls and in the wall-rock for a few inch-
es from the vein. Films and fragments of
the slate walls form a minor part of the
vein matter. The chief constituent of eco-
nomic value is native gold, much of which
1s very coarse; but some gold is intimate-
ly combined with the sulphides, from which
it cannot be separated by amalgamation,

"For the most part the veins rare-
ly exceed 2 feet in width, and many that
have been worked are less than 1 foot. 1In
places, however, especially where a vein
has been thickened by corrugation near the
apex of a fold, the width greatly exceeds
this figure. The gquartz in many of the
narrow veins was very rich, carrying $50
to $60 in gold a ton. The common method
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of mining has been to stope Just the width
of the vein as far as economically possi-
ble, then to blow down the wall to a work-
ing width, leaving the waste in the stope.

"Some of the wider beds of slate
carry several quartz veins, which may be
so small that they cannot profitably he
separated from the slate. Such belts!,
as they are locally termed, attain widths
of 10 to 20 feet. ©Some of them are suf-
ficiently rich to be worked as a whole and
furnish large bodies of low-grade ore.M

Malcolm! notes that the "Gold is
very commonly associated with arsenopyrite,
and almost invariably with galena."

Newfoundland

The gold quartz deposits of New-
foundland occur in a variety of geological
assoclations, and are genetically related
to intrusives ranging in composition from
diorite to granite. The age of the intru-
sions 1s in most cases not definitely
known; the presumption is strong, however,
that they are of either Caledonian (at the
end of the Silurian period) or Acadian age
(at the end of the Devonian period). The
gold deposits of the Avalon peninsula,
southeastern Newfoundland, are more prob-
ably of Pre-Cambrian age.

The country rocks of the auriferous
quartz veins are commonly lavas or pyro-
clastics of andesitic camposition, but the
veins also occur in slates and quartzites,
quartz porphyry and granite porphyry, rhy-
olite and diabase, chert and pyrophyllite
schist. The auriferous veins and replace-
ments possess the characteristics of dé-
posits formed at high to intermediate tem-
peratures.

In Table 2 are summarized the
types of wall-rock alteration, hydrother-
mal mineral sequences, and supergene min-
eralization encountered in the Newfound-
land deposits.

While most of the auriferous de-
posits of the Appalachian Gold Belt are
roughly contemporaneous geologically, and
were formed in the same general tempera-
ture ranges, the relations as described
above permit noteworthy distinctions to
be made. .

The Canadian and Newfoundland de-
posits have suffered continental glacia-
tion; seconddry enrichment is consequently
of negligible importance as a rule, in
contrast with those of the Southern Ap-
palachians. The type of structural con-
trol of ore deposition, exemplified by
the Nova Scotian deposits, is of little
importance elsewhere in the whole belt.
Mineralogically, many of the Newfoundland
deposits are akin to those of Nova Scotia,
insofar as the commonly associated sul-
phides are concernhed, but coarse native
gold is extremely rare in the Newfoundland
veins. The auriferous antimony deposit of
West Gore, Nova Scotia, is partly anala~
gous to the Little Harbor vein at Mortons
Harbor, Newfoundland.

A further noteworthy resemblance
is found in the seldom-recorded type of
pyrophyllite alteration as at Cing Cerf
and Sops Arm, Newfoundland, and that de-
scribed by Nitze and Wilken® at the Brew-
er Mine, Chesterfield Co., South Carolina.
It 1s of interest also that copper sul-
pharsenides occur in this association at
both the Brewer Mine and Cing Cerf.

1. Cooke and Johnston, op. ¢it., p. 44.
2. Op. cit.
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Chapter III

All gold occurrences in the island
of Newfoundland which are known to the Ge-
ological Section are described in the fol-
lowing pages. The areas in which field
work has been done in connection with the
present investigation are listed alpha-
betically and described in some detail;
under "Miscellaneous Occurrences" will be
found a brief account of other areas in
which gold has been reported, but of which
less 1s known.

- DESCRIPTION OF GOLD AREAS
(1) BRIGUS

Location

Brigus is situated in Conception
Bay, Avalon Peninsula, southeastern New-
foundland.

In 1880, native gold was discovered
in this vieinity. It is the subject of a
special report by Murra‘y.1 No production
of gold resulted from these discoveries.

Geology
The Pre-Cambrian slates of Brigus,

in which auriferous quartz veins were
found, are referred by Murray to division
nCh of his "Intermediate system", supposed
to be the equivalent of the Huronian of
Canada. A detailed plan of the area is
included as a frontispiece in the col-
lected reports of the Geologlcal Survey of
Newfoundland, published in 1918.

Murray noted the similarity of the
slates of his division "C" to the gold-
bearing series of Nova Scotia and showed
that the local auriferous series was over-
lain unconformably by the "Primordial
group" (Cambrian).

No intrusive rocks have been re-
corded in the Brigus. area.

Character of Deposits

As described by Murray "A rough
and hummocky belt of country from three-
quarters to one mile wide, which forms
the nucleus of the peninsula between Bay
de Grave and Brigus Harbour, is thickly
intersected by reticulating quartz veins,
varying in thickness from less than an
inch to upwards of a foot, which often ap-
pear to ramify from a central boss or
great mass of quartz, often extending over
many square yards, and usually forming
low, isolated hummocks or hills. The gen-
eral run of the belt is as nearly as pos-
sible northeast and southwest from the
true meridian, having been traced in a
southwest direction from Brigus Lookout
as far as Fox Hill, and as I am informed,
can be traced for several miles more in
the same direction. Thus, although many
of the veins, both small and large, may
be seen for considerable distances to run
exactly parallel with the bedding, the
network of the whole mass runs obliquely
to the strike of the beds, which are al-
so minutely intersected by the smaller
veins crossing and reticulating in all di-
rections,

"Chlorite is profusely dissemin-
ated through the quartz veins, filling up
cracks and drusy cavities; and it was ob-
served that the visible gold was always
in or near a patch. of chlorite." Murray
also noted, in some specimens, the pres-
ence of small cubes of galena and minute
cubes of pyrite.

Howley, who visited the area in
1881, failed to discover any visible gold,
but observed pinkish barite and also chal-
copyrite in some of the quartz veins.2 The
veins rarely carry small amounts of car-
bonate.

* O K O ¥

1. Geol. Survey of Nfld., Reports, pp. 552-536 (1861).

. Op. cit., pp. 18-19 (1918).
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Assays

Six samples were taken during the
present cursory examination of this area,
within a radius of one and a half miles
from Brigus Harbour, at places referred to
by Murray as auriferous. All yielded neg-
ative results on assay.

(2) CAPE BROYLE

Location

Cape Broyle Harbour is situated on
the Avalon Peninsula, southeastern New-
foundland, and 13 30 miles south of St.
John's.

At Red Ridge, four and a third
miles northwest (magnetic) from Cape Broyle
Harbour, a prospect pit was sunk by Messrs.
Oxley and McColloch about the beginning of
the present century on a quartz vein in
which gold values were reported. The pit
is sald to have been 19 feet deep but is
now partly filled with debris. No further
work was done on this prospect. The area
was examined cursorily in connection with
the present investigation.

Geology
This prospect lies in the Pre-~Cam-

brian terrain of southeastern Newfoundland.
The country rocks in the vicinity of the
prospect consist of pyroclastiecs and
amygdaloidal flows, which strike approxi-
mately north-south (true) and dip steeply
west, Less than half a mile west of the
prospect this volcanic series is intruded
by granite porphyry.

The area is heavily covered with
glacial drift,

Character of Deposit

The deposit is a vein of milky and
partly drusy quartz which fills an arcuate
fissure in lava and terminates abruptly at
the contact of the lava with overlying tuff.
It 1s exposed over a distance of one hun-
dred feet and shows a variation of 40 de-
grees in strike, the dip ranging from 40 to
60 degrees westward.

The vein is rather evenly mineral-
ized with finely disseminated chalcopyrite
and galena; pyrite is comparatively rare.

Assays
Assay results on four samples from

the vein and dump are given in Information

- Circular No. 1 of this Department (Decem-

ber, 1934). A l-foot channel sample taken
in the shaft ylelded a minute trace of gald
and 3 ozs., 5 dwts., 8 grains of silver per
long ton.

Prospecting Criteria

Although the Avalon Peninsula is
the most populous region in Newfoundland,
the interior has been only slightly pro-
spected for minerals. Bedrock 1s obscured
in many places by glacial drift. The coun-
try rocks bordering the granite intru-
sions of the peninsula appear to warrant
close search for auriferous quartz veins.

(3) CINQ CERF

Location .
The mineral deposits of the Cing
Cerf area lie east and west of the lower
stretches of Cinq Cerf River (latitude 47°
42' N, longitude 580 8' W). Cing Cerf 1is
uninhabited; the nearest settlement and
port of call for the coastal steamship
service from Port aux Basques (western
terminus of the Newfoundland Railway, 45
miles to the west) is Grand Bruit, located
4 miles west of the mouth of Cing Cerf
River.

The Chetwynd fee simple claim, the
approximate location of which is shown in
Fig. 2, contains the principal deposit of
the area. Other prospects, chief among
which are Woodmans Droke and Hope Brook,
lie west and east of the Chetwynd claim.

2

History

The mineralization on what is now
known as the Chetwynd claim was discovered
about 1902 by John and Samuel Billiard of
Grand Bruit. Samples were taken to John
P. Chetwynd, who was then in business at
Grand Brult, and Mr. Chetwynd took out a
mining claim. The three shafts on the
claim were sunk between 1903 and 1905 by
Messrs. Kenyon, Devereux, Brown, and Fur-
long, who represented New York interests,
About the same time a Newfoundland

1. Except where otherwise mentiomed, all assays in this report were made by J. F. Newman, F. C. S.,

Assistant Govermment Analyst.

2. Many details of the local history were kindly supplied by Messrs. Gordon and James Miles of Grand

Bruit.
Reports, pp. 521, 539, 565 (1918).

The only published references on the mining history of this area are in Geol. Surv. of Nfld.,
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prospector, named Barnes, dug three pits
on the Woodmans Droke prospect at the
northwest corner of the map area (Fig. 2).

Work in the area was suspended
shortly after 1905. Several attempts have
since been made to re-open the Chetwynd
property, the latest dating from 1930 when
A. L, Reading of Toronto, representing
Canadian interests, made an open cut across
the main mineralized zone, immediately east
of the main shaft. In 1933, Mr. Reading's
assoclates formed the Burgeo Mines, Lim-
itedt this company received a concession
from the Newfoundland Government, granting
exclusive right to prospect and stake
claims in a large surrounding area, on con-
dition that certain sums of money were to
be spent on prospecting or mining. Burgeo
Mines, Ltd. brought in machinery, pumped
out and examined the main shaft, trenched
near-by outcrops and erected a cabin, but
their concession was revoked because of
non-performance of conditions. The prop-
erty was 1dle at the time of this examina-
tion (September, 1934).

Geology
That part of Cing Cerf River and

estuary included in Fig. 2 flows in a gen-~
tle valley with a gradient of 17 feet per
mile, The river banks are fringed with a
small growth of spruce; the valley floor is
marsh covered. To the north of the river
are parallel foothills of conglomerate and
granite, capped by a barren range of gquartz
porphyry which rises more than 700 feet
above sea level. The south slopes of the
valley rise more gradually to the low
coastal hills of granite.

The occurrence of well-preserved
glaclal striae in the river bed and on the
foothills, varying only slightly from a
magnetic west direction, indicates that
Cing Cerf River valley owes its origin
partly to glacial erosion. The drainage
is well adjusted to belts of less resist-
ant rocks; where Cinqg Cerf River traverses
the hard conglomerate and quartz porphyry,
waterfalls up to 30 feet high are found
with excellent examples of pot holes.

On the Chetwynd claim near the
main shaft and also near the mouth of Hope
Brook are exposures up to 20 feet above
summer river level, of water worn cobbles
cemented by limonite; these are evidently
remnants of a river terrace.

Below the Chetwynd claim, Cing

Cerf River contains many islands and bars
of sand. ;

The bedrock geology, as shown in
plan and section in Fig. 2, reveals the
close relation of the physical features of
the area to the distribution and structure
of the underlying rocks. The Cing Cerf
district flanks a large granite mass which
lies along the sea coast; this granite, to-
gether with large sills of granite porphyr;
and quartz porphyry, appears to be intru-
sive into a series of dominantly sedimen-
tary, but partly volecanic, rocks which now
dip 60 degrees south and strike approxi-
mately east-west (true), and are all more
or less schistose.

The sedimentary series has not yet
been studied in detail. The most common
member 1s a schistose grit or sandy tuff
consisting of angular quartz and feldspar
clasts in a matrix which is altered to
sericite and chlorite but appears to be at
least partly of volcanic origin. This
clastic rock is in many places poorly bed-
ded, and where highly schistose resembles
closely the sheared quartsg porphyry and
granite porphyry of this area; in thin
section, absence of embayment of quartsz by
the ground mass was used as a criterion in
distinguishing schistose grit from the al-
tered intrusive rocks, although this was-
not always practicable. Typically 1ight
weathering, the grit is locally green and
more pronocuncedly volcanic.

This grit grades into a quartz
conglomerate with rounded white quartz
clasts several inches in diameter. A fur-
ther increase in coarseness gives rise to
an unusual conglomerate, with rounded and
squeezed lenticular cobbles of granite and
related acidic porphyries up to 30 inches
across and averaging half that size; one
thick and persistent bed of this coarse
conglomerate is represented on the accom-
panying map.

Finer-grained members of the clas-
tic series comprise finely bedded grey-
wacke and slate which are of limited dis-
tribution. Also included is chlorite
schist which is more common south of Cing
Cerf River and south of Woodmans Droke;
this rock appears to be an altered basic
tuff but may have been derived, in part,
from lava.

The clastic series as a whole shows
evidence of dynamic metamorphism in the
squeezed clasts and the development of
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foliation. In thin section, the quartz
clasts typically exhibit undulatory ex-
tinction. In the vicinity of the granite
of the coastal hills, the grits are quartz-
itie.

The intrusive rocks of the-area are
acidic in composition. The granite of the
coastal hills is holocrystalline and, where
examined, 1s chloritized and epidotized.
Quartz porphyry, which occurs as large and
small sills, is usually flinty in appear-
ance and contains relatively few pheno-
cerysts of quartz and orthoclase in a sili-
ceous matrix, Where the large sill com-
posing the high hill at the north of the
map area descends gradually to the level of
Cingq Cerf Brock, the quartz porphyry 1is
gritty in appearance, probably due to par-
tial assimilation of the country rock. The
small sills at the southwest of the map
area are more chlorifized. In thin sec-
tion, the quartz porphyry 1s seen to con-
tain quartz and orthoclase phenocrysts in
about equal quantity. Some microcline and -
albite are also present. Both feldspars
and ground mass are partly sericitized;.
some of the quartZ phenocrysts are granu-
lated. .

The fresh granite porphyry is brick
red in color, but on sericitization and
silicification, especially near sulphide
mineralization, assumes a waxy appearance,
resembling the quartz porphyry. As a rule,
however, the granite porphyry is readily
identified by its relatively abundant
phenocrysts of orthoclase and quartz. Rare-
1y the phenocrysts attain a length of one
Inch. Orthoclase 1s the predominating
feldspar; a little albite is present. The
quartz phenocrysts usually show undulatory
extinction and are embayed by the fine-
grained matrix. Accessory minerals include,
biotite, muscovite, titanite, and magnetite.
Chlorite, zoisite, and carbonate are secon-
dary products. In the groundmass are
spherulitic structures and graphic inter-
growths of quartz and feldspar. This rock
locally contains chloritized inclusions of
the clastic series.

On the accompanying map the zone

“along Cing Cerf River in which ore occurs

is denoted as sericite and pyrophyllite
schist. Because of the highly altered
character of this schist, the determination
of its origin is problematical; the pre-
sumption is strong, however, that it is an

alteration product of one of the acidic

porphyries rather than a replacement of a
sericitic member of the clastic series. In
sheared areas within the southernmost
granite porphyry sill, a similar sericite
schist is found and veinlets of radial py-
rophyllite also occur.

An analysis of relatively pure py-
rophyllite schist from Cing Cerf River
near the Chetwynd main shaft follows:

Pyrophyllite Schist* (290-132)

Sioz Seacen 57.50%
Alzos seecse 55.55%

Fezlgz seeae 0-17%
Mg0 .e.e.. 0.26%
Cad ..ees. 2.00%
Hz0% ...... 5.32%
H20™ eevee. 0.30%

*J, F. Newman, Analyst

The geological age of the rocks of
the Cinq Cerf area is unknown.

J

CHETWYND CLAIM

Character of Deposits

The main mineralized zone in this
claim is exposed along the south bank of
Cing Cerf Brook (Fig. 2) about two and one-
half miles above its mouth. An open cut
east of the main shaft affords a good cross
section. The width of the zone is here '
nearly forty feet, and dips steeply south-
ward. The zone consists chiefly of soft,
waxy, light gray pyrophyllite schist in-
terspersed with a dense siliceous rock
both of which contain disseminations and
veinlets of pyrite and bornite, etc. Im-
mediately west of the main shaft, the
hanging wall of chlorite schist is exposed.
This maln mineralized zone is exposed for
a length of over 500 feet east of the open
cut, and also extends for a greater dis-
tance west along the bank of the river.

IJn the middle of Cing Cerf River
several hundred feet cast of the main
shaft is a small island which is composed
of quartz mineralized with pyrite and some
native gold. The width of this quartz has
not been determined; it appears to paral-
lel the mineralized zone on the south bank.

Four hundred feet southeast of the
main shaft is a mineralized area known as
the "Iron Hat", also approximately parallel
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to the main zone. On the east end of this
outcrop a coarse quartz vein is mineralized
with specularite, chlorite, and a 1little
tourmaline. On the west end of the outcrop
the granite porphyry country rock 1is schist-
ose and impregnated with pyrite.

Mineralogy
This area has proven to be of ex-
traordinary mineraloglical interest. The

original country rock of the main ore Zzone
1s assumed to have been an acidic intru-
sive, probably granite porphyry or quartz
porphyry, but pyrophyllitization and sil-
icification have completely obscured the
original textures. The pyrophyllite schist
contains some sericite and also small grains
of a mineral tentatively determined as ei-
ther topaz or andalusite. The "Iron Hat"
outcrop represents the highest temperature
(perhaps pneumatolytic) phase of the ore
mineral sequence. The guartz 1is coarsely
crystalline, milky-white to glassy and
drusy. It contdins aggregates of flaky
specularite, which is associated with chlo-
rite and some tourmaline. Pyrite of the
hydrothermal stage is often found surround-
ing small grains of a hard mineral which
in part exhibits skeletal habit, is gray in
color, anisotropic, negative to the usual
etch reagents and gilves yellow to dark
brown internal reflections. It was sus-
pected that this mineral might be cassit-
erite but spectroscopic and chemical anal-
yses fail to show the presence of tin; it
now appears to be a titanium mineral. Fol-
lowing pyrite, and stated in their order of
deposition, are chalcopyrite (very little),
tetrahedrite, bornite, luzonite
(3CugS+As,Ss), native gold (observed only
in polished sections from the island in
Cing Cerf River), fluorite, barite, and
byrophyllite. A second generation of py-
rite, tetrahedrite, and bornite occurs in
druses and fissures along with the light
green radial pyrophyllite, purple fluorite
of cubic habit, and fine tabular barite
which are found only 1in cavities. Super-
gene minerals comprise chalcocite, covel-
lite, malachite, and limonite.

Native gold was observed only in
specimens from the island in Cinq Cerf River,
where the sulpho-compounds are absent. Its
position in the sequence, therefore, is not
definitely established. It occurs as fine
grains in fractured quartz. The rare min-

eral luzonite, a pink varilety of enargite,

1s seen only under the microscope as fair-
ly large grains in bornite.

Development
The underground workings were not

entered during this examination.

The main shaft (Fig. 3) is under-
stood to attain a depth of between 90 and
100 feet. At a depth of between 33 and 50
feet a cross-cut has been driven south for
45 feet.

Below the entrance of this cross-
cut, the shaft is no longer vertical but
is inclined southward. Near the bottom of
the shaft is a second cross-cut driven
north for about 40 feet. It is improbable
that the north cross-cut is sufficiently
long to intersect the -quartz zone which
outerops in Cinq Cerf River.

TIwo shallow shafts have been sunk
on the main mineralized zone 500 feet east
of the main shaft; their depth is sald tc
be between 25 and 35 feet.

Trenching has been done on the wes
end of the "Iron Hat" outcrop, 400 feet
southeast of the main shaft.

There is no recorded production
fronf the Chetwynd claim, and it is under-
stood that samples only have been shipped.

Assays

Assay results on a series of eight
channel samples taken from the open cut im
mediately east of the main shaft are give
in Information Circular No. 1 of this de-
partment. The greatest values over a 5-fu
section were 2 dwts. 14.72 grs. of gold pe
long ton, and the highest copper content i
a 5-foot section 1.09%. It should be
pointed out, however, that this outcrop is
weathered and that at least copper has

| been leached out. Local miners who worked

in the main shaft state that lenses of
bornite and other sulphides, several feet

in thickness, were encountered near the

bottom of the workings.

A grab sample of pyritized porphyr
from a trench west of the "Iron Hat" re-
vealed no gold on assay. A selected sampl
from the dump of the more northerly of the
shallow shafts contained half a pennyweight
of gold per long ton.

A grab sample of quartz containing
pyrite from the island in Cingq Cerf Brook
contained 16.128 grains of gold per long
ton (Ledoux and Co., Inc., New York, anal-
ysts).
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