DE CLAJT]F]EB

NTIAL

MINERALOGY OF A SULPHIDE

meva =k

S DATE
| 5] : b AUTHORIZED BY
QO = e
~Z £
108 |2 CANADA
\ €3] | o
™) a | b
=
! -~ g DEPARTMENT OF MINES AND TECHNICA
X ¢ '8
l L o - OTTAWA
N 5

L SURVEYS

MINES BRANCH INVESTIGATION REPORT IR 63-67

TIN-SILVER

ORE FROM BOLIVIA FOR
PROSPECTION LIMITED X

by

Pept. Mines & Technical Surveys
MINES BR ANCH

Gt -;_91355
LIBRARY

OV A
OTTAWA, CANADA.

W. PETRUK

MINERAL SCIENCES DIVISION

NOTE: THIS REPORT RELATES ESSENTIALLY TO THE SAMPLES

e 2

This document was produced
by scanning the original publication.

COPY NO.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

Hp

AS RECEIVED. THE

REPORT AND ANY CORRESPONDENCE CONNECTED THEREWITH SHALL NOT BE
USED IN FULL OR IN PART AS PUBLICITY OR ADVERTISING MATTER.

JULY 11, 1963

(- 77 70006


eburgoyn
Black


Declassified
Dé;lass_iﬁ

Mines Branch Investigation Report IR 63-67

MINERALOGY OF A SULPHIDE TIN-SILVER ORE FROM
BOLIVIA FOR PROSPECTION LIMITED

by

3
Ww Petruk

SUMMARY OF RESULTS

The sulphide tin-silver ore from Bolivia is very
complex mineralogically, as an unusually large number of
metallic and non-metallic minerals were found in the samples
studied. The most abundant metallic minerals are pyrite,
galena and boulangerite. Most of the tin occurs as cassiterite,
but a small amount is also contained in the mineral stannite.
Silver occurs in freibergite, stephanite and possibly also in
galena. The freibergite occurs as relatively large grains,
whereas the stephanite occurs as minute inclusions in galena.

% )
Scientific Officer, Mineralogy Section, Mineral Sciences Division,

‘Mines Branch, Department of Mines and Technical Surveys, Ottawa,
Canada.
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INTRODUCTION

Samples of a sulphide tin-silver ore from Bolivia were
received from G.O. Hayslip of the Mineral Processing Division in April,
1963, Mr. Hayslip stated that the ore was submitted to the Mines Branch
by Prospection Limited, 80 Richmond Street West, Toronto, Ontario,
who requested a mineralogical investigation. As received,the samples
consisted of hand specimens, a head sample ground to about ~10 mesh,
and a galena concentrate ground to about -100 mesh,

METHOD OF INVESTIGATION

Polished and thin sections were prepared from the hand
specimens and the minerals were identified by means of microscopical
and X-ray diffraction studies,

The head sample and the galena concentrate were analysed
spectrochemically. They were also sized and separated into fractions
by means of heavy liquids and the micropanner. The resulting fractions
were studied microscopically and analysed by X-ray diffraction. Some
of the fractions were analysed chemically and spectrochemically.

RESULTS OF INVESTIGATION

Chemical Composition

The elements present in the head sample, as determined
spectrochemically, are given in Table 1.



TABLE 1

Elements Present in Head Sample of Sulphide
Tin-Silver Ore from Bolivia*

Approximate
amount present
(see legend)

Element

Fe
Si
Al
Pb
Sn
Mg
Na
Sb
Cu
Ti
Ba
Mn
B _
Cr
Ag
Ca
v
Bi
Sr
Ni
Zr
Ga
Mo
" Zn
Co
As
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Semi-quantitative spectrochemical analysis by E.M. Kranck,

Report SL-63-077, Analytical Chemistry Subdwiston, Mine‘ral
Sciences Division, Mines Branch.




Mineralogy

General Mineralogy

The metallic minerals found in the ore are cassiterite (Sn0,),

stannite (CuZFeSnS4), galena (PbS), boulangerite (PbSSb4Sll)' bournonite
(szcqubzse)’ stephanite (AgSSbS4), freibergite ((Cu, Fe’Ag)IZSb4SI3)’
sphalerite (ZnS), pyrite.(FeSz), marcasite (FeSZ), pyrrhotite (FeS),

arsenopyrite (FeAsS), and goethite (Fe 03.H O). These minerals occur
as masses and disseminated grains in a porphyritic tuff or fragmental
volcanic rock (see Figure 1). ‘

The non-metallic minerals are quartz (SiO_), feldspar
(X, Na)AlSi308), tourmaline (B3Al3(AlSi209)3(O,OH, Ff'4), topaz ((AlF)ZSiO
fluorite (Can), mica (KAlz(AlSi3010)(OH)2), pyrophyllite (HZAlZ(SiO3)4),
chlorite ((Mg,Fe)6(Al,Si)4010(OH)8), rutile (TiOZ),, svanbergite
(Sr2A16011P205(SO3)2. 6H2.O) and jarosite (KZFeé(OH)Z(SO4)4).

o

Métallic Minerals

Cassiterite

Cassiterite is the principal tin bearing minerals It is commonly
buff to yellow, but occasionally may be colourless. Polished and thin
sections show that it occurs as inclusions in gangue, galena, boulangerite
and pyrite (see Figure 2), and is frequently intergrown with kaolin; .
svanbergite and tourmaline., Some of the cassiterite grains are single
well-developed crystals, but usually the mineral does not show well-developed
crystal forms and sometimes occurs as aggregates of irregular grains,

The single crystals range from about 5 to 150 microns in size and the
aggregates are up to 1 millimetre in size.

Stannite
Only a small amount of stannite was found in the sections

examined, mostly as inclusions in galena (see Figure 3). These inclusions
range from about 1 to 100 microns in size.






Galena

Galena is the principal lead-bearing mineral, It occurs as
masses and as disseminated grains in gangue and pyrite, and contains
inclusions of boulangerite, stannite, stephamte, fretberglte, bournonite,
and sphalerlte.

The cell-edge of the galena was determined as 5.935 A,
This value agrees precisely with that of pure PbS and it would appear
almost certain that the galena cannot contain significant amounts of silver
or bismuth in solid solution. Spectrochemical analysis of the galena shows
that it contains at least spectrographic traces of In, Bi, Ga, Ni, and Ag .

A -100 mesh galena concentrate prepared by G.O. Hayslip,
and known to contain approximately 250 ounces per ton of silver, was
studied in detail. It was separated into a -200 mtesh fraction, a +200
mesh micropanner head fraction, and a + 200 mesh micropanner tail

fraction. These fractions were studied by microscopical and X-ray diffraction

methods and analysed chemically for silver. The results are given in
Table 2. '

TABLE 2

Mineralogy and Silver Content of Fractions Prepared
from a Galena Concentrate

Wt. % of Ounces Ii

Fraction Ton Ag 3 Minerals Present in Fraction

i\ Fraction

Sample supplied 100.00 250,00 galena, boulangerite, pyrite,
stannite, stephanite, freibergite,
cassiterite and sphalerite.

-200 mesh 88.90 239,14 galena, boulangerite, pyrite,
stannite, stephanite, freibergite,
cassiterite and sphalerite.

+ 200 mesh 5.82 116.34. galena, stephanite, and traces of
(micropanner pyrite and cassiterite.
head)
+200 mesh 5.82 680.86 pyrite, galena, freibergite,
(micropanner boulangerite, and traces of
tail) stannite, sphalerite, and possibly
stephanite.

* Analysis by E.M. Kranck, Report SL-63-094, Analytical Chemistry Sub-
Division, Mineral Sciences Division, Mines Branch.

%% Analysis by L. Lutes, Analytical Chemistry Subdivision, Mineral Sciences

Division, Mines Branch.









Pyrite

Pyrite is the most abundant metallic mineral in the ore. It
occurs chiefly as masses and contains inclusions of galena, boulangerite,
sphalerite, cassiterite, pyrrhotite, marcasite, and arsenopyrite. In some
of the polished sections the pyrite grains show pitting in linear or rectangular
patterns (see Figure 6). This may be due to zoning during the early stages
of crystallization of the pyrite. '

A relatively clean pyrite concentrate was prepared from a.
-65+ 200 mesh fraction of the head sample. This concentrate was analysed
chemically and spectrochemically. The results show that it contains 8. 94*
ounces per ton of Ag and traces of Sn and Ni**. The presence of Ag and
Sn is probably due to small quantities of freibergite and cassiterite in the
concentrate, but this could not be checked mlcroscoplcally because all of
the sample was used for analy31s.

Pyrrhotite, Marcasite, Arsenopyrite, and Goethite

Only small amounts of pyrrhotite, marcasite and ar sgnoiayrite
were found in the ore and these generally occur as minute inclusions in
pyrite. The goethite occurs as an oxidation product of pyrite.

Non-metallic Minerals ' ’ ' .
Quartz

Quartz is the principal constituent of the fine—gré.ined matrix
of the rock. It also occurs as inclusions in the matrix, some of which are
single crystals and some of which are crystal aggregates. A few of the

_single crystals are bordered by narrow reaction rims (see Figure 7). The
aggregates, on the other hand, do not have reaction rims, but occasionally
contain inclusions of tourmaline, mica, and topaz.

Tourmaline
The tourmalme occurs primarily as aggregates of minute

crystals (see Figure 8), some of which show intergrowths with pyrophyllite,
quartz and ‘topaz.

* Analysis by L. Lutes, Analytical Chemistry Subdivision, Mineral Sciences | .
Division, Mines Branch.

%% Analysis by E.M. Kranck, Report SL.-63-094, Analytical Chemistry
Subdivision, Mineral Sciences Division, Mines Branch.
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Figure 12. Photomicrograph of a thin section showing prismatic euhedral
rutile crystals in quartz.

Svanbergite

Svanbergite was observed in thin sections and in the heavy
fractions of the crushed ore. It is colourless and generally occurs as
rhombohedral crystals (see Figure 13). It appears to be most abundant
adjacent to masses of pyrite and galena. Some of the svanbergite crystals
contain remnants of pyrite, which suggests that the svanbergite may have
replaced pyrite.

Jarosite
A small amount of jarosite is present in the ore. It occurs

as inclusions of yellow powder in muscovite, fluorite, pyrophyllite and
chlorite (see Figures 7 and 10).






