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AssrRAcr

The native silver deposits of the Cobalt area represent major concentrations of

Ag, Ni, Co, As, Sb, Bi, Cq Hg, and a number of other elements. Analyses are given

*iii.l r"gg.tt that theie otu at d gangue elements may have had their source in Kee-

watin imlkow sedimentary beds. with minor mntributions from certain volcanic flows.
The veins appear to be "entracts;', derived probably by difiusion from these metal-rich

rocks.

INrnorucrron

The origin of native silver deposits containing nickel-cobalt arsenides

hqs long been an enigma mainly because these particular types of deposits

occur in such a variety of geological settings (Boyle 1968a). Yet they all

show similar chemical and mineralogical features, and one would think

that the processes of their formation and the source of their ore and gangue

elements would show some uniformity. Correlation of the Cobalt deposits

with those in difierent parts of the world suggests that such a uniformity

does exist, especially as regards the source of their constituent elements.

This source in many places is pre-existing sulphides either in massive

deposits or disseminated throughout sedimentary and/or volcanic rocks. In

paiticular at Cobalt, we have concluded that the native silver veins are late

extracts derived principally from the Keewatin sulphide-rich interflow sedi-

ments, with minor contributions of some elements lrom the volcanic flows

(Boyle 1968b; Boyle et al. 1969; Dass 1970)'

THs Souncr oF THE Vrrw ErrvrENTs AT Cogarr

Analyses of the various rocks at Cobalt are given in Tabls 108 and

109. It will be noticed that the rocks ridtest in the vein elements, particu-

larly As, Sb, Ag, Hg, Bi, Cu, Pb, Zn, Ni, and Co are the Keewatin interflow

sediments. Certain of the volcanic flows may also have been an adequate

source of Ni and co. The Nipissing diabase, which has been traditionally

' Geological Suwey o[ Canada.
' Geological Survey of India ; formerly graduate student Carleton University, Ottawa.
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thought to have provided the ore and gangue elements, is remarkably low
in some of the essential vein elements, particularly Ag, fu, Sb and Hg.

Mercury is a unique element in the Cobalt deposits, being universally
present in the native silver and allargentum in amounts as high as 5 per
cent. The only rocks in the Cobalt area containing anomalous amounts
of rrrercury are the Keewatin interflow sediments. We consider this fact
more than fortuitous and suggest that the most likely source of the mercury
in the silver veins is the interflow sediments.

ConnsrarroN oF TrrE CosALr Dnposrrs wrrlr rrlosE m Ornnn AnsAs

Support for our thesis that the vein elements at Cobalt were derived
from pre-existing sulphides in the intedow sediments is found in the
relationships of native silver deposits to rocks containing pre-existing sul-
phides in other areas of the world (Boyle 1968a).

The native silver veins of Kongsberg, Norway cut fahlbands that are
heavily impregnated with pyrite, pyrrhotitg chalcopyritg arsenopyritg
cobaltite, and galena. Those at Jachymov in Czechoslovakia are also closely
associated with heavily pyritfzed' phyllites and schists, and .a similar situa-
tion prevails at Annaberg in Saxony where the rich native silver veins
intenet gneissc containing an abundance of finely disseminatslstrbhids"
trnluihng pyrite ancl dralcopyrite.

Tanr.r l@. ReNcs rrv Er.sIvrENTAL Corvrmrr oF THE Sur.prupn-Rrcn Pants
oF rtra KnswarlN INTERFT-ov SrorupNrs

Percantage

Fe

s
c
Cu
7.n,
Pb

Ni

Ag
Au
Hg
U

5-16
5-30

0.r-5
0.1-1.5

1-8
0.3-6

0.01-0.02
0.45-2oz/an
0.0!0.4 ppm
up to 50 ppm'
(03 pp6

' Mercrary analyse by LR Joarasson.
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The silver veins in the Thunder Bay district of ontario cut diabase
and pyritiferous phyllites and sch.ists, and those in the Great Bear Lake
area, Northwest Territories are localized in areas where pyritiferous tufis
are abundant.

one particularly significant occurrence of native silver veins cutting
massive sulphide deposits is that described from Broken Hill, Australia by
Lawrence (1968). There, mercurian antimonial silver and allargentum,
Ni-co arsenides, and other sulphosalts and sulphids @cur in a siderite
vein that cuts the great lead-zinc lodes. Lawrence cpncluded tlat the silver
vein was derived by leaching of its constituent elements from the pre-
existing sulphides, sulphosalts, and other minerals in the Main Iode
Horizon.

CoNcr,usloNs

our view of the origin of the native silver veins at cobalt is that the
ore and gangue elements were derived principally from the Keewatin
sulphide-rich interflow sediments, with minor contributions from the iol-
canic flows. The veiru appear to us to represent late extracts derived
proba$y by difrusion- from r-hpqe nefal.rich .ral**[Aehiliarrg:a d *€
elements probably took place as a result of the injection of the Nipissing
diabase.

support for our thesis comq from the fact that a metal source is
readily available stratigraphically below the deposit at Cobalt, and that a
number of other similar deposits throughout the world show a close genetic
relationship to pre-existing sulphides.
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