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SILVER MINERALIZATION AT GREAT BEAR LAKE, CANADA
(Fig. 1—10

Abstract: The mineralogy ol U-Ni-Co-Bi-Ag deposits mostly at Eldorado
Mine, Feho Bay Mines, less al Cansell Biver and Contaet Lake in the Grent
Bear Lake aren in Canada was stadied, Besides helore determined native silver.,
anthite aod stromeyerite the Tollowing silver minerals have been determined
polyhasite, pearceite, pyeaceyeite, Freibergite and  mekinstexvite. These  silver
minerals do not Torm one association in the last stage of primaey mineradization,
as was regarded hefore, hut weree deposited duving theee stiges of mineralization,
Their position is compared with known thermodyoamical studies,

i

Peawme: Bouaa usysena munepanorus U-Ni-Co-Bi-Ag MECTOPOMKIEHHIT Taas-
tbint 06pasom Dapnopano Maiin, Oxo Beit, B Mensuteit Mepe Kamaea Pusep u Kon-
ragr Jleitw v oBaacriu Tpeiir Bap Jleitk 8 Kanaze. Kpome paunce onpenesennors
caMoponuoro cepefpa, aKaHTHTa M CrpoMedepurta Oblii OHpenencHE caenyioue
MitHepaasl: noiubasnt, neapuewrt. nupaprupur, ¢paiibeprur, Mexuuerpuur. i
MIUIHEPAIBI HE |<pllt"fil.|'la'lIlSIlpOBZI.TIH BMECTE BO BPEMA MOCHEIHEH CTaliuu NEPBHYMHOM
Mllllcp(!ﬂl[:](llll[ll, KK [peinonarajock PaHee, HO OCKAAJAHNCE M3 |'J|'IL"E'B(JPUB BO
BpEMH Tpex CTi auni MHUHEDAJTHIAWNH, FIOL‘J'IE."ICI“ii'{'eJIbTiUL’Th HX OCaMIeHUHA CpaEHH-
BAETCH U MABECTHBLIMI ;:H\‘(.'TIEPHMC}ITHJIbiibiMIl HCCHAEIMOBAHIAMIL,

U-Ni-Co-Bi-Ag deposits ot Eldorado Mine. Eeho Bav. Caomsell River and Contacl
Lake he on the eastern shore of Great Bear Lake within the Bear Provinee of the
Coanadian Shield (AW D el TifTe 19480, The area contains voleanic and sedimentary
rocks ol the Feho Bay Greonp 1800 mo v, old (BW., Robinson 1971 in .. I, N,
Badham etal 19720 These rocks are intraded by granitoid rocks and dinbuses, Al
rocks exeept dinbases are eut by svstem ol ore-henring Tenctures. most members of
which trend northeasterly. The vein mineralization oceured after the Tast of the granitic
and porphyey intrusions (L7000 me v and before (LAOD wme v the main dinhase
intrusive activity L PC NS Bad ham of al, 19720 The souree of metals in ore were
by o PONC Bad leaome or al (19720 originally enriched rocks of the Feho Bav Group.

The Tiest detail mineralogical examination of the Great Bear Lake ores is thal one
of D1 Kidd and MU Hayeoek (19350, These authors distinguished four
characteristie Ivpes of ore mineralization:

I Piehblende with Co-Ni minerals
20 Co-Ni minerals

S0 Ph Zonand Coosullides

Ao Native silver, Co oand Ne o sullides.

DoDe Camp he (19550 distinguished Tive principal stages of mineralization s

follows:

Lo Hematite-gquartz

20 Pitehiblendse

G0 Duartze cobalt-nickel arsenides and sollides

Ao Copper sullides

S0 Silver. hismuath and chaleopyrile,

The ohserved assemblages and paragenetic sequence of ore minerals are in eenernl

TN L BojRkovies Csel Gealogieal Tostitute of the Slovalk Neademy ol Seienees,

l‘i|';l|i.‘\|fl\'.'l, I’i!l'.‘llll'll\' ||Iil':'|| ’l]_
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agreement with above mentioned authors, Five stages of mineralization were observed
in this study:

1. Quarlz veins with hematite

2. Pitehblende

30 Ni-Co arsenides and sullarsenides with native silver L

A Sulfides, sulfosalts and native clements with dolomite and ealeite,

a) Native silver 1T and sullides
L Native bismuth and Bi-minerals
el Acanthite with Ae-sullosalts
) Native silver HE with stromeserite and Cosullides
O Supergene minerals
. D, Camp be T 11950) lists breeeinton alter deposition of hematite with quoartz

and alter arsenides, Fragmentation of pitehblende was observed by Do Kidd and
AL L Haveoek (1933) as well as by Do Do Camphell (1055 [Fragmentation

of pitehblende and its veining by arsenides and sulfides and si

ar relation of arsenides

and sullides were observed also in this study, Differenees with the previons authors shows
post-arsenide mineralization. Silver minerals were not deposited during the last stage
of ore mineralization. but during the last three stages of ore mineralization. T the
pecent paper of 0 PC NS Bad hoaome et ale (19720 s mineralization of silvier explained
similaely during last three phases: Ag-nesenide intermediate sullide and sullosalt phase.

Parngenctic sequence was deseribed more detaily inother papers . Rojkoyvae
170, 19721, Tere will be deseribed the Tast three stages velated 1o silver mineraliza-
tion., In the thivd stage native silver T oeenres with the Ni-Co arsenides and sullarsenides

S Native silver ddendentes Vel with i, 2 Cross-shaped native stlver
caolite tnet, rammelshereite o=l hier! anl niceolite (nel, l'.'||11|1||‘|.—|u'1';_"i11' il o] salllo-
salllorite fsl-darkert vims, Carbon eoated s one vite s eims, Cacbon coated, one nicol, 16O X,

nivol, SO, Phote 1, Bojkovid, Photo 1. Bojkovie




SILVER MINEBALIZATION 327

I Dojkovie 19700 In the Tourth stage occeurs native silver 11 with tennantite,
wilena and sphalerite. in the association with l'|l:|1|'n|1)'r’i1l~ oceur acanlile, |1{||_\'|1:|:-ii1|'.
pearceile. pyrargyrite and Treibergite and tog

ther with hornite. chaleopyrite, tetea-
hedrite. chaleocite and wittichenite oceur native silver T and stromoeserite, There s
anly one silver mineral associated with the supergene minerals — mekinsteyite.

Silver minerals are widespread and important at the deposits stadied especially al
Feho Bay Mines and Camsell River Mine, Besides hefore determined native silver.
acanthite and stromeyerite the following silver minerals have been determined @ poly-
hasite. pearceite. pyreargyrile. freibergite and mekinstevite,

Native silver Ago The earliest native silver T owas deposited with Co-Niarse-
nides. Ocenrs as cubie eevstals, as cencilorm and dendreitie agaregates or as irregular
arains enclosed and rinmed by rammelshergite, salflovite, skatteradite. niecolite and
weesdorlfite g 1020 Aesenide and sullarsenide rims sugoest that this portion of
native silbver cevstallized  mainly helore arsenides. TTowever the oceurence of native
stlver within varvious arsenide rims, and as small deregular inelusions i niecolite.
suggesl ervstallization ol some silver within at Teast the earliest part of the arsenide
deposition

ge. Native silver has undergone some deformation and  remobilization.
Thin veimnlets of remobilized silver cut the surrounding aresenide and sollarsenide rims
fig. ). Lader native silver T was T'l'|:l|ill‘l'l] b acanthite and stlver sulfosalis, [‘u[nlnl}nl}
as psendomorphs reti

the shapes ol silver eevstals and dendeites g 4) Loeally

silver was completely removed. leaving dendeolorm negatives which are now oceupicd
by quartz (T, 500 This s in disagrecment withe the sueeession proposed by DL K G d

S0 Deloremed cevstals sond veinlets of I Avcantite tael andd polybasite (plh) Tor-
mative silver CAx with nieeolite net and  ming pseadomaorphs alter silver dendrites with
versdorlTite el vims. One nieol, 160 X, vims ol aesenides mainly niceolite fner. One

Photo 1. lojkovie nicol, 80 . Photo 1. Bojkovid
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and ML Thayeoek (10550 which places native silver as the Latest ore mineral
aceompanicd by carbonate gangoe with quartz as oo carlier gangue mineral,

A later generation of native silver (HH was deposited inassociation with ehialeapyrite,
~.|)h:||t'|'iln-. ;_f:lll-ll:i and tennantite. The main |mr|iur| OCCUTS T VeIns s .-'|1.'||u-ii-.~'.~a irregular
masses intergrown with chaleopyreites sphalerite. tennantite and galena. Tnovugs b Torms
wires or plates, bt these can not he regaeded s supergene. so T as the samples
studiod e coneerned, sinee thes also contain intergrown chaleopyreite, galena and are
replaced by aeanthite, This silver olten veins other sallides of this assemblage, mainly
chalcopyrite as well as earlicr Tormed arsenides and sullarsenides.

The voungest native silver D oceurs as smadl ieregolar inelusions in bornite o the
assemblage: hoenite, ehaleocites stromeyerite and  wittichenite,

Antimony and mercuey-rich phases within the teenaey svstems Ae-Sh-le suel as
Liave heen deseribed Trom Cobalt (G0 Thalls et al 1967 have not bheen Tound in the
samples studied. where mative silver shows only very low contents of antimony aond
mereney fwith Shoup 1o 0.3 and e up o 04 weight pereent, This relatively low
content ol antimony. as compared with that inosilver o the Cobalt ores.is parallel 1o
the dilTerent mine

al assemblnees, |’;t'1'ill|:lilplilr' associnled with silver ore ot Cobalt.
has ot been Towmd among the arsenides associated with native silver T at Great Bear
Lake. and the Tater silver 11 as associated with tennantite eather than with tetrahedrite.

Acanthite NS s associnted with such silver sullosalts as polybasite, peareeite.
|ll\'l':ll';:'\'l"lll' anl |'!‘1'i|u'r‘;_fill'. as owell as with 1’||.'1|r‘:|]||\'l'ili‘, I is the most abundant silver
mineral in this assemblage, 10 ocenrs mainly as large ageregates of grains. commonly
mtergrown with silver sulfosalts (Mg, G0 as veinlets and as pseadomorphs alter native
silver. Perfeetly developed ealiedel cevstals ol argentite™ occeur in vugs g 700 but
under the microscope. distinet twinning lomellae can he seen i them g 80 and the
Ny powder diffeaction are those of acanthite fab, Tl Te replaces native silver T to
form cubic. eraciform or denteitie psendomorphs Ties 40 Teregulae grains and veinlels
of native sibver 1 are enclosed and replaeed, Neanthite is also very closely associated

and intergrown with chaleopyeite. Some chaleopyreite arnins within acanthite show
fretbergite along the geain contact. Aeanthite replaces galena and along with silver
sullosalts and chaleopyrite. veins hoth arsenides and the earlior sullides such as pyrite
aned H]l|1;||l-rill~.

Microprohe analvses of acanthite show slight departures Trom stoichiometey. These
seemt Lo e due to loss of sullur doring analvsis, For this reason. the Towest possible
beam current 15 KV, and the longest possible counting time 200 seconds were used,
TFven so. shight deliciences in sulloe content were obtamed ab. 20,

Polvbhasite (Aw CalygshaSy is mueh Tess abundant than acanthites but i is the
ninsl \\'i|11'9-:||l':'.'1|| mineral anony the silver sullosalts. Tis oceurence p.'!r.'!“:'!.-«' that of
acanthite. and these minerals are olten intergrown. hothe in veinlels and in psendo-
morphs after silver dendeites (e, 40 G,

Studies of svntheti

iese Two minerals are end-members ol two dis

as well as natural |m|_\h:1.~:ill' and |Il'|‘1l‘!‘l‘i-|l‘ have established that

nel series: polvhasite-arsenpolyhasite
Hi |u'.'|!'m'i1l'-:|llli|||:!|1|n-. ceite. which are charaelerized l:_\' a dilferent unit cell (ML AL
Peacoek I G Beres 19470 Co Frondel 19650 T T Hhall 19670, The
apper il Tor arsenic members of the both series wias proposed by G0 Frond el
A0G3 al 30 atomie pereent ol antimony ol the total As=F=Shocontent, TLOT 1T al s
AOGT experimental study has proved that copper is anessential component ol these

phases and has delimited contents, These mineeals are homogencous at 200 200 oves

a compositional interval which extends Tor copper as Tollows tn weight pereent
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B
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Fie, 50 Quartz gz Torming psendomorphs  Fie G, Laths of polybasite (plh! intergrown

alter sthver dendeites, One nicol. 80 X, Photo with acanthite e One nicol, 1600 X . Photo
. Bojkovig, Lo Bojkovie

: ] l 1 l " l l
1 2 3

Figo 70 Isometrie ervstals of NS, Senle in o Fiee 8 Twinning lomellae in aeanthite, Cross
Photo I Bojkovi il niealss TGO X, Photo 1. o Jhovid,

v,
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Table 1o Xeray powder diffraction on acanthite

|
‘ | 2 3
| -
i [ l | d I d
| 1A l ' 344 | 1 ! 3.45
| 3.5 | 339 0,5 | 3018
3 D08 3 | 3,00 | 3 .00
i 2,85 ) 284 ! 283
| 2 2067 ) R 2 2067
I 2060 I 204 10 2,60
7 L A4 b 244 h 245
() 28 0 238 o 2358
2 2,21 2 2.1 i 299
2 200 2 208 A 200
| 2014 | 204 0.5 204
0.5 200 0.5 196G 0.5 200
|Gl | 1960 | 1,961
1.0 | 1.910 | 1.010
2 [ 2 | .86G7 | 1.870
3 1718 3 1716 3 1,719
(1) 1.6H0 — — 0.5 .65
| | .08t | |.580 o |.580
[} 533 1.300 S o R
I 1,534 | | .40 | 1,542
| 15172 | 1510 | 1,312
0.5 1483 0.0 1481 1.5 1484
0.5 1ATT 0.0 1ATH 0.5 | ATD
| 1454 | 1404 2 14D
- (' 1AL [ 1.412
- | 12506
| H:IIIIF"I': B2V -
2 Sample: 1-11-60-5
Jho Go Berery — oM Thompsaon (1062

arsenpolvhasite Teom 3.0 10 5,20 polvbasite from 3.0 10 7.6 peareeite from 5.5 1o 197
and antimonpeareeeite Trom 7.9 1o 192, On the conteary 1o the above mentioned
vesults DL Tarreis er ale (1965 suggest o retuen 1o the original classilication in
which pearecite and polyhasite are the As and Shoend-members ol one series.

Fable 20 Electron nlil'l‘uprl:ln' resulls on acanthite

o . | = .
Wedght 'y, Naomie "y, ! NMomide proportion
.\-li ==
A 5 Total A bl Ay S
B i
\ieaS 871 1240 100,00
I 872 I 125 i (7.0 325 2 0,06
3 H6.7 123 09.0 077 2. 3 0,495
s hYRE BN aih 1y A 200 2 0,495
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Table 3. Eleetron microprobe results on polybasite, peareeite and  pyravevrite

Weight L
No . | 1 | T
Ag (1] | sh As S Total
|__ — —
[
AtryShaSy) 74.32 - 1049 = 100,00
I plh 70 249 3.8 LB 4.0
2 plh ThA 3.0 AA $:7 1004
a3 oplh FREL 18 4.6 3D 8.5
4 plh (SN o8 i2.0 — | 99,1
AieiiidsaSiy 7746 s = 03.72 100,00
I pe (.8 sS4 - 7.0 |04
LS ()2 8.2 — .7 ; 99.0
Ayshis, MLI6 — — 17.76 10,00
Fpe (0.2 0.3 156 | 984
NMomie "y, [ Momie proportion
.\”
A (1] Sh As S '\"'fr+ '\f+ (Ag, Cul As. Sy S
. (M1 Sh B
I plh 2 3.6 HE 29 K AT It. S A ) 16,00 0,85
2 plh b 3T 28 1.8 R{IN| YIS I 1 1 G000 (KRNI
3 oplh T 3.0 S0 3T BN 572 | 5.7 16,00 10,10
A plh 488 7.2 7.8 - A6.2 a0 T8 16,00 1034 |
I pe Au I —_ 1.4 30,2 YR 6.5 16,00 | .74
2 ope 4.8 0.6 - .7 360 | A7A 6.7 | 16,00 .03
I A — 4.4 0.3 Ma | AK3 15,2 a3.00 00 2.62

Aunadyses ol the Great Bear Lake polyhasite show  substitation of antimony by
arsenic. bhul antimony prevails over arsenie. Copper contents range from 2.8 1o 5.8
weight pereent (tab, 30 which corvespond o the compositional limit of copper in
polybasite according to LT TEall (1967). As with acanthite. the silver sullosalts
vield microprobe values Tor sulfur slightly below stoichiomelvie requirements. due 1o
foss ol sulfur during analvsis, However, the analvses serve 1o distingnish betwoeen
pearceile and par

avrite from polybasite (ab, 300 The identification ol polybasite.
was also conlirmed by N-riv powder dilfeaction (ab. 4).

Pearveeite (e ColpgAsoSy ocenrs only rarely. and s nol as intimatels inter-
grown with acanthite as polyvbasite. However, like polvhasite. it is closely associated
with chaleopyrite. No antimony was detected in the pearecite analvzed (ab. 3. The
content ol copper varvies from 8.0 1o 84 weight pereent. which corresponds more 1o
pearecite than arsenpolvbasite. aceording 1o TLT Hall (19670, The small size of
the pearceite grains did not permit. N-ray powder dilfeaction study,

Pyrargyveite AgSbsy ocenrs only rmrely at Feho Bay Mines properiy. 1t
oceurs intergrown with polvhasite and was determined by the microprobe analvsis
tah, 31,

Freibergite (Coo Ag Zn. FelpaShe As1,Sp is one member of the vomplex
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Tab e A Neray powder dilfeaction on polyvhbasite

| | 4
| il | il
|

I | I
{h.:» 0.
— = | 1.5

30 S0 | 0

[} B 10

' ; 288 |8
- 0.5

i) 3

¥ [

it 4

| i L

bt 2 2
.5 2 ()

| 2 3

- |

| 2 i
= - 0.5

| | s ' |

o | .80 [
— 0.5

|

- |

| .70 5

- pl

- |

o

- |

| s A

I Smwmple:s 1-11-60-5
2ol Herry 1M, Thompson (1062

teteahiedeite series deseribed ot deposits studied (L Rojkovie 1720 Freibergite
oeenrs intergrown with the above mentioned silver sulfosalts and - chaleopyrite, Where

chideopyrite is enclosed in acanthite. freibergite Torms o thin vim along the contael.

Anadvsed Treibergite contains up 1o 218 weight pereent ol silver Mah. 5 This s
substantinlly higher than the maximum of TR pereent silver reported by CPalache
ol al, (19440, Towever 1S, Boorman (19631 veports Freibergite associated with
silver sulfosalts as containing up o 22 pereent ol silver,

ont assemblage Teom that just
deseribed, T oeeurs o the last stage of hypogene mineralization, which is represented

Stromeverite CoppoNe o8 ocewrs inoa diffe

v the assemblage: hornite, ehaleopyrites chaleoeite i teteahedreite, Stromeyerite s the

mineral most closely associated with chaleoeite. TE Torms agaregites with erains up 1o

S0 mierons aeross with tvpical bivefleetion and strong anisotropy g 910 To the Contact

Lake deposits stromeverite occurs mosthy as ievegular or tongne-like elongated agee

wrales
in chaleoeite, associated with boenite, native silver TH andd wiltichenite,
N oSu b (1955 and S0 D jurle (1058 have Tound that stromexerite is more
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Table 50 Electron microprobe vesults on Teeibereite

Weight

NII
L I JATl Ag Sh As S Total
. |
|
CupaShySys - - — 00,0
| 1.3 a8 20 2 11,2
2 1.3 1,2 21.8 0.4 1on.2
3 1.3 G2 | 24| 0.5 1005

Moimie 1y,

.\Ill
Cu I /n Aw Sh As S Cu4-Fe47Zn4Ag Sh4As
1.5 N 123 1 14.1 1.0 | Al | 15,1
2 15 | 60 | 18| o4 o3 A2 14.5
3 .5 1.1 J 12,7 4.0 LA A2 140
| | |
.\t'l]llil' rll'llfllll'lillll
Nll
G e Zo, Ae sh, s 5
| 12,00 Al 122,23
2 12,00 400 1159
3 |20 47 11,50

copper-rich than CoXeS. and the Tormuala proposed by 0 B0 Skinner (1966) is
Copp e g o oS0 where s ranges Trome zero Lo 001 The analyses of the samiples studied
are in good agreement with this Tormula and all show o higher matio oo Ne than |2 |
tah. G The association acanthite with stromeverite. veported Trom the Greal Dear
Lake ores by Do o vdd and Mo L Thaveock (19350 has been eriticized by

JoBo S Kinn e HO66T due o its desiquilibeivnm. As was mentioned. in this paper.
these two minerals oceur in different assemblages. which s in agreement with . B
Skinneres (1066 experimental study,

Mekinstryite CopgpeNe oS Tormula proposed by 1o B Skinner o al
19661 As was deseribed belfore hornite ocenrs in assemblage with chalkopyrite, teten-
hedrite. chaleocite and stromeverite. During loeal oxidation processes ehaleopyrite wis
partially altered 1o covellite and goethite. and bornite was Tocally almost completely
replaced by covellite. idaite and goethite. Instead of stromeverite, mekinsteyvite and
covellite are present Tie, 100 1ab, 7). suggesting the possible inve

an ol stromeverite
during supergene processes 1o mekinstevite and covellite (L Rojkovie 19700 Aecord-
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HO71 mekinstevite replaces chaleo-

pyrite and dolomite in late sulfide phase together with sphalerites galena (20, acanthite.
mative hismuth (200 native silver hefore deposition of chaleocite,

Cudes

8 L R

.\ll

No

Gy, Ay 05
I mek

2 mek

I mek
2 mek

G o A ealen

hile
Weieht "y,
(M1 A b
a2 5.8
J2.0 154
32,1 15,2
g2.8 15,5
(M1
102
102
1,053
i)][' 7.
Weleht Uy,
L A o
204 GONG 15,10
601 G034 1497
2400 0 S0A6 0 1476

.82 !
0.8 |

ltedl as G 4+ Ag =2,

Tutal

[RUARY]
o7

L5
]

Nomie ]H'Il]ull‘linll

008
0,08
047

I':Il‘l'll'li“ rl]il‘I'HlH'lilJl' |'l'.\'l|]|‘; on hll'lllkll'l\'l'l'iil’

Momie " m

0497
0,06
045

Ileetron mil‘l'lr;ll'nlw resulls on mekinsteyite

Momie Yy,

Total L N
|
1000
99,91 2739 | 3057
08,91 27.65 0 J0AD

Momie [ll’upm'liull'

Ay

oL oo

due 1o small Teak of S, presuming S

S Total

a0

99,4949
32,80

19,049

1.00
1,00

=1
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Stromeverite ageregate (steom with Fig, 100 Mekinstevite ekl with covellite (ev)
distinet pleochroism s o mmed by and partly  along grain boundarics amd around  aggre-
enclosing  chaleocite (eel. One nicol, 80 X, sales of mekinstevite, One nicol, 125 X, oil

Phow 1. 1 nj Ko, immersion, Photo L Bojkovie,

Paragenesis of ore minerals

Stage J Cobalt-nickel arsenides and sullarsenidoes,

Previous investigators (D0 10 Kidd — M. L Haveoek 1935 DD Cam -
b TTT955) vegarded deposition of native silver as the Tinal stage of primaey mineraliza-
tion. However. the present :-&11!:1}' suggests that the carliest native silver (10 was (|[']mh'ilt‘l[
with cobalt-nickel arsenides and sulfarsenides, With this change the Great Bear Lake
ares become strikingly similar in sequence of deposition 1o deposits such those al
Cobalt. Canada (W, Petruk 1962 or Jachvimov., Czechoslovakin (1. M orda —
Do Pavlia 1967). According to W Petruk (19680 deposition of native silver.
at Silverfields in the Cobalt area. may have been promoted by calalytie action of the
arsenide minerals,

Stage A Sullides. sulfosalts and native clements,

The carliest minerals of this assemblage are represented by pyrite and arsenopyrite or
with marcasite and sphalerite with the higher content of iron. These are Tollowed by
chaleopyrite. galenn and iron-poor sphalerite. The last theee minerals also oceur with
tennantite and native silver 11,

Experimental data concerning the minerals deseribed are listed below

Minerals Temperature of stability Author
arsenopyrite-pyrile < A9 =120 Lo N Claek (1060
pyrite-mareasile 25 o BEG o Kullerad (1967)
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Accordingly the upper limit of this sulfide stage can be placed probably at 491 = 12°C
or 432 £ 300

The replacement of galena by aennthite and the veining of carlier sulfides by silver
aulfosalis, aeanthite and chaleopyrite suggest their later deposition. Silver sullosalls are
very intimately associated  with acanthite and ehaleopyrite, Native silver s mosty
I'I’|J||.'Il'1'l| by acanthite hul some portion enclosed in acanthite may he contemporaneons.
Fxperimental data coneerning these minerals are listed below:

Mineral Temperature of stability Author

aeanthitey 4+ Ao ZHF6: 2 DHPL I Krae ek (1946
argentile C\g-present] > 7008 = 0,500 oG Kraeek (194G
acanthile opremonitory™

polvsvuthetic twinning 15220 . A Tavlior (1960
stephanite <197 £ 5°0 oW, Keighin—NRo M

Honea (196D

pyrargyrile 4+ argealile > 1497 £ 5°C (W, Keiahin— R AL

Honea (1THGY
I rne ek (194G and Ao Freueh (157

Both investigators deseribe acinthite as o low-temperalure monoclinie polymorple of

The svstem Aw=S was studied by 1
Aeos. which inverls at above listedd temperatures o the hodv-centered cubic poly-
morph. argentite. The Great DBear Lak

as well s twinning lamellae s considered 1o have Tormed. ot least in part, throngh the

aeanthite. sinee it shows cubie morphology.

inversion of enbie argentite during cooling. 1t <hould be noted that the twinning pre-
viously regarded as prool ol this inversion and ol original deposition above 177 0
a helow this temperature
v —S Sueno 19670 while To A TaxTor 1964

LY .

ic of isell o doubtful eriterion. The development of Lwinnii

wis reported by B Sadana
reports thal premonitory™ polvsynihelic winning oceurs as low as 152 %0, Some portion
of Grent Bear Lake acanthite does not show Pwinning and may represent NS deposited
as aeanthite. implying Tormation below 177 O Bul muost of acanthite is twinned and s

associnted with polyhasite, Pyravgyrite is are hul ix elosely associated with the Tast two
minerals. The associntion pyrargyreite with aeanthite dinverted Trom argentiter suggesl

deposition above 107 26

Bornite and ehaleoeite with aecompanied minernls vein and replace pitehblende.
nickel-cobalt arsenides and sullarsenides and some earlier sulfides. The assemblage 15
more comples at Feho Bay Mines where is represented by bornite, chaleapyrite. tetra-
hedreite. ehaleocite and stromeyerite. A Contnel Lake the last assemblage s aecom-
panicd by digenite. wittichenite and native silver L

Foaperimental data relating to this assemblage are listed helow:

Minerals Temperature of stability Author
chaleoeite < s [0 Boseboom (1966
dioenite feovellite present! 76+ 2°C oL Boseboom (UGG

digenite ddpeleite present + 2.°(; o1 Baseboom (166
Alotmevetile 3070 1D Skinner (1966
stromeverite 4+ chaleocite i oD Slkinner (1H66)

Most minerals in this assemblage suggest equilibrimm temperatures Lelow 100 °C,

Sqawe oo Supergene minerals

Thee effect of supergene processes i the Corent Dear Lake arvea are very searee and
loenl (A W. ol liffe — personal communications!, Ohservalions on the samples
studicd support this view. The supergene minerals probably represent only the initinl
stage ol oxidation,
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The investigation was earvied out with the aid of a National Rescareh Couneil of
Canada grant. at Department of Geological Sciences. OQuneen’s University. Kingston,
Gratelul acknowledgements is made o Dec AW, Jolliffe for stuplyving speciniens
and goidance and Tor contributing Tiest-hand information on the geology of the oo
to s Ao T Clark and T Go Berry for numerons sugeestions anl hielpall
erilicism,
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