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FROHBERGITE, MONTBRAYITE, AND A NEW Pb-Bi TELLURIDE

Joulv Rucrr-rncn1

AssrRAcr
The composition of frohbergitg, FeTes, has been confirmed from the originar localitya1 forp Montbrav, Quebec, qra "!*qq; 

pr"t" 
"l"ai* n""" i""*r}"##*ro"iution.w-ith chalcopyrite and melonite._ rrortuqgite h"s at* been found in materiar fromNoranda-, Quebec, and Lindquist Lake, B.i Vlontbrayite has been analysed, and foundto contain small but probably essential u*ooG-ot'6i 

"rJ-pu 

- e'Er,*u'

This note describes.new data, acquired with the electron probe, on some
rare telluride minerals from three Canadian localities.

samples have been taken from the peacock collection at the university
of Toronto and for the most part have been studied previously. often
r-ray identifications have been performed by earlier investigators, and inthis study only information accessible through the erectron irobe and oremicroscope has been collected. An ARL, model Etux, probe has been used,
and the data processed by computer by a programme written for thepurpose at Toronto (Rucklidge, Lg6z) .standardslor the most part have ofrDept. of Geology, University of Toronto.
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necessity been pure elements, though Dr' L' J' Cabri' Mines. Branch'

ottawa,waskindenoughtoprovidesynthet icphasesintheAu-Ag-Te
system, and these have 

-been 
invaluable in improving the accuracy of the

analyses.
. ' 1 | | 5 1 { | : i } r r r h l r r : r y i t r g n { l l t e I o n i t . ' . R . r | r b } | r r r r l l r r * r r . ( } u * [ r l * .

Rarl+ *or*red rltrtro*

Frc. 1. Frohbergrte and melonite, Robb Montbray, Quebec'
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F6t Fr.lhb{*rgitu, Srilt' ir* and Sylvanite" l'indqui*l l 'akeo B't"

B€sk Frduclsd elertruoe

l " i
. {g  Le

Frc. 3. Frohbergite, stutzite and sylvanite' Lindquist Lake' B'C'

Theuniqueoccurrenceof te l lur idesatRobbNlontbray,Quebechas
lorrg U""r, the subject of investigation (Thompson' 1949)' The minerals

froibergite, FeTez,and montbrayite Au'Teg have only been found at this

io"rtityln.ohbergite usually o"".rr" as a hard pinkish rim to chalcopyrite,

Fe l{.s
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Tesr-o 1. Er,rcr:nor Mrcnopnosp Alvar,vsns on Fnosssncrre FeTeg-

713

Fe
Te

17 .94
82.06

1 8 .  1 +  . 3
82 .7+ .5

1 7 . 1 + . 3
80.4: t .5

1 8 . 3 + . 5
82 .5+ .5

100.00 100.8 97 .5 100.8
1.
,
3.^

FeTez, theoretical composition.

i,'Jf,,H:';li::'#d:G".
Noranda, Quebec.

and this rim is rarely more rhan 20 microns wide. consequently earlierinvestigators could not gather sufficient material for quantitative
chemical analysis, though by a combination of. *-ray po."a", work andsynthetic studies Thompson (rg4z) was able to zuigest the correctformula FeTez for this phase. probe studies have 

"oonr*ea 
this directly

and at the same time have revealed more detail in the frohbergite-charco-
pyrite relationship than was hitherto observed. Figure 1 shoJs scanningphotographs which demonstrate the existence of melonite Nireg occurring
as a.thin band only 2 or B microns wide, between the frohbergite and charco-pyrite. This is frequently but not always present, and melonite also occurs
as large independent grains elsewhere.

Frohbergite has also been found in sampres from Noranda, euebec andLindquist Lake, B.c. Figure 2 illustrates former o<amples ihere it isassociated with petzite which it rims in much the same way that it rims
chalcopyrite at Robb Montbray. At Lindquist Lake only orre grain wasfound and this a discrete entity;ather than a rim. This is shown in Fig. B.The association here is with sylvanite and stiitzite (Ag6-oTe). The com-positions of frohbergite from these three occurrences are shown in Table l,
and are identical within the limits of error.

Montbrayite, the other unique occurrence at Robb Montbray, has beengiven the formula AuzTea by peacock and rhompson (1g46). A phase ofthis composition has {efied synthesis though mosiother nat.rral phases inthe system Au-Ag-Te have been produ"ced artificially (C.bri, 1965).
Electron probe studies of this mineral have shown that it contains small
amounts of Bi, Pb and sb. The content of sb is difficult to define as itappears to vary from point to point. The anarysis of the phase is given inTable 2 where it can be compared with that of peacock and rhompson
who ascribed the presence of Bi, pb and sb to impurities. Another gold
telluride, calaverite, AuTez, has been found in intimate association with
the montbrayite. This has not been recorded before even though it wasfound in one of the original sections examined by peacock and rfrompson,
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T.e.sl.p 2. Er-ecrnoN MrcnornosB ANer'rsss or Gor-o TBr'rumoes
rnoM Ross MonrnnAv, Quennc

-
t 2 3 4 5 6

Au
Ag
sb
Pb
Bi
Te

44.32
0.55
0.90
1 .61
2.81

4,9.80

50.77

49.23

22.7)

$'! fza.a
0.6. ,

,1 ?)*'

43.2
1 . 5
0 . 1
0 . 0
0 .0

56.0

100.8

43.56

56.M

100.00

47 .7
0 .6
0 . 3
1 . 3
2 . 9

47.O

99.99 99 .8 100.00

1. Montbrayite' Peacock & Thompson, 1946'
i. Montbrayite' by^ electron probe'
3. AuzTes, theoretical composrtron'
i: tHti"l 

"l;:'."L1'h'""#Tfii:"il 

unit cell with volume 1568 Aa, G : e'e4'
5. Cabverite by electron Probe.
6. AuTes, theoretical compcsltron'

Itl{l }I*ntbmlite. Ilobb .l{ontl*ey' Quc$r
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Fro. 4. Montbrayite, Robb Montbray' Quebec'
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admittedly in minor amounts. The reason it was not found is that it isvirtually indistinguishable optically from montbrayite. only in the probe
was the distinction estabrished, and it is seen from the analysis that itcontains no Bi or Pb, an uncertain amount of Sb, and about L,5/p Ag.In Fig. 4 the optical distinction between caraverite and montbrayite mayjust be detected, and the differences in Bi and A*;;;;;;" are alsodemonstrated.

. 
Detailed microscopic investigation of materiar from Robb Montbray

also revealed the presence of minute white grains 80-40 microns in size
completely surrounded by chalcopyrite. The reflectivity of this material
is slightly lower than that of associui"d urtuit", pbre, 

"rrd 
highu, than that

of tellurbismuth. The hardness is quite low. Microprobinf revealed thepresence of Pb, Bi and re. No naturar compound containing these three
elements has so far been described and this fhu"",pp.rentllirepresents anel mineral. Quantitative anaryses have been perftimed on tt 

" 
Toronto

ARL probe as well as, through the kindness of Andrew M. clark, on the
cameca probe in university colege, London. The results obtained inthese two laboratories are shown in l|aute B and are seen to be in good

Tasr-B 3_. Er,acuon Mrcnopnose Awar_ysns or
a NBw Bi-Pb Tnr,r,unrDE FRoM Roni-- 

--

Monmnev, euanoc

Pb
Bi
Te

1 6 . 6 + . 2
37 .4+ .4
M . 6 + . 4

L5.2
40.2
45.3

9 8 . 6 100.7
Generalised formula (pb,Bi)aTea.
l. University of Toronto A.R,il probe.

u r1.Y il;?TlvA: 
od[eStrona on J J* "c p'oue'

agreement. The generalized formula (pb,Bi)aTea fits both compositions
closely. Insufficient material is present io, *-ruy work at present, but
"l!:{ 

evidence suggests,cubic symmetry, with an estimated refleciivity
of. 63/6 in white light and microhardness in the range 20_50 VHN.
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A WIDE FIELD TECHNIQUE FOR VIEWING ROCK TEXTURES

D. E. LewnrNcn
Geol,ogi,cal' Suruey of Canad'a, Ottawa

AssrRAcr

By manipulation of its optical components the low power magnitication range of the

p",.i,"..oi'-i"--icroscope ;;;;;ilaJ' rne. technique described allows a five to

ten times increase rr, *" iir?-ii.J"l-ln" a"rO oi'tiu*; in,aid to the interpretation of

small scale structures u"O 
"oui"" 

textures in petrographic thin sections'

Whenexaminingthinsectionswiththepetrograplr icmicroscopethere

is often the need to o<tend the field of view to facilitate the observation of

structuresandtoobtainarepresentativeviewofcoarsetextures.oneis
iit"i 

"a 
to a field of approxim ately 2-3 mm on most microscopes when

using the lowest power^objectives (2 or-3X)' even in combination with

wide_field eye pieces. This rllatively small field of view can be conveniently

e:r tendeduystol0t imesbyemployingthetechniquedescribedherein.
The interesting fact to keep ln mindls lhat the area ol view is a function

"iifr" 
square J the diameter of the field. Thus an increase in the diameter

of trru neta rv a factor of 5 gives a corresponding increase in viewing area

ot upp,o*i- ate|y 25 times.-By observation of these large areas the inter.

pt"r*i." of roct tet(tures may be greatly facilitated'
--ih" 

technique involves the iollowing manipulations. The objective lens

is removed from the microscope and the Amici-Bertrand lens is inserted;

*ian afti, new lens system focusing is by means of the Bertrand lens

focusing knob rather ihan the regulai focusing knob. The latter is now used

to control the extent of magnification. on microscopes with no provision

for focusirrg the Bertrand lelns one must bring the specimen into the plane

of focus Uy tf,e normal method; thus with this arrangement one cannot

,r" tyrf t"magnif icat ion.Thetechniqueal lowsonetoobserve'withina

"i"gf-n"fa, 
tie full width of a staniard thin section, or approximately

onJthird of the area of the large (7S X 38 mm) sections'


