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MINERALOGICAL INVESTIGATION OF A TITANIFEROUS IRON ORE
FROM TITAN IRON MINES LIMITED, NORTHERN ONTARIO

by

D. Owens*

SUMMARY OF RESULTS

Mineralogical studies of a sample of iron ore from Titan
Iron Mines Limited, in the Temagami district of Ontario have
been completed. The results show that the ore is composed
largely of feldspar and granular magnetite intimately inter-
grown with what appears to be ulv'c;spinel. Also present are
appreciable quantities of ilmenite, which occur as inclusions
in gangue and as inclusions and intergrowths with the magnetite~
ulvospinel. The ore also contains a small amount of hercynite
as fine-grained inclusions in the magnetite and to a lesser
degree in the ilmenite, as well as a small quantity of hematite,
goethite, anatase(?) chalcopyrite, pyrite and pyrrhotite, and
traces of bornite and violarite. The gangue minerals, in addi-
tion to plagioclase feldspar, include relatively coarse grains of
olivine and pyroxene, and small amounts of apatite, chlorite,

amphibole, biotite and graphite,
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INTRODUCTION

A sample of an iron ore was received from Mr. D. Raicevic of the
Mineral Processing Division on May 1, 1968, The sample was reported
to be from a deposit in Angus and Flett Townships in the Temagami Mining
District of northern Ontario, and had originally been submitted to the
Mines Branch by Mr. Arthur S. Bayne, Consulting Engineer, Suite 407,
80 Richmond Street, West, Toronto 1, Ontario. Mr. Raicevic requested
that the sample be examined to identify the minerals in the ore and to
determine their textural relationships,

The sample, as received, consisted of 7 small hand specimens, and
about 100 grams of head sample crushed to minus 10 mesh,

METHOD OF INVESTIGATION

One polished section was prepared from each of the hand specimens
and examined under the ore microscope to determine the identity and
textures of the metallic minerals. In addition, three thin sections were
prepared from the hand specimens and examined to identify the gangue
minerals. Polished sections were also made of the 65 to 200 -mesh sizes
of the head sample so as to permit a comparison of the minerals in the
head sample with those in the hand samples. The minerals in the ore were
identified by X-ray diffraction and microscopical studies.

RESULTS OF INVESTIGATION

General Mineralogy

The ore consists largely of granular magnetite and plagioclase feldspar,
with an appreciable amount of ilmenite, Most, but apparently not all, of the
magnetite, consists of a fine-grained intimate intergrowth of magnetite
itself, and a titanium-bearing mineral that could not be positively identified,
but which is probably ulvospinel,



Also present in the ore are small amounts of hematite, geothite,
hercynite (FeAlpOy4), chalcopyrite, pyrite, anatase (?), bornite, pyrrhotite,
violarite and an unknown phase.

The gange, in addition to the feldspar, consists of olivine and pyroxene,

as well as very small amounts of biotite, amphibole, apatite, chlorite and
graphite.

Detailed Mineralogy of the Ore

Magnetite

.As noted above, the magnetite occurs largely in an intimate inter-
growth with another mineral (Figures 1 and 2), which could not be positively
identified, but which, for reasons given below, will be referred to as
ulv'&spinel (?). This intergrowth occurs mainly as granular aggregates
(Figure 3) and individual grains in gangue and in combination with ilmenite
grains in gangue (Figure 4), The grains of the magnetite-ulv'o'spinel(?)
intergrowth range in size from about 0, 14 to 1.5 millimetres., (The word
"size' as used in this report refers to the greatest dimension of the mineral
grain being described).

The mineral intimately intergrown with the magnetite is too fine-
grained to permit its isolation for chemical or X-ray diffraction analysis.
X-ray diffraction patterns of the mixture show only magnetite lines, which
means that the second phase must have a diffraction pattern very similar
to magnetite, or that it is amorphous, which is less likely, Electron-probe
microanalysis of polished sections shows that the intergrowth has substantial -
titanium content, but was not able to discriminate between the two minerals
because of the fine grain size. Optically, the second mineral appears to be
is otrop1c. All these properties are consistent with the mlneral being
ulvospmel (Fep;TiOy4) or a member of the magnetite- ulvosp1nel solid-solution
serles For this reason, the mineral will henceforth be referred to as
ulvospmel (?) in this report.

The grains of magnetite- u1v08p1ne1 (?) contain numerous lath-shaped
and irregular inclusions of ilmenite (Figures 2 and 6). The irregularly
shaped inclusions are mostly from a few to 200 microns in size, while the
lath-shaped inclusions vary from 5 to 20 microns in width and from about
25 to 300 microns in length. In addition, the magnetite- ulv'o'splnel (?) con-
tains fairly numerous splndle shaped, orlented, inclusions of hercynite
spinel (FeAl 04) inclusions of gangue, and a‘ few inclusions and
veinlets of hemat1te and goethite, The hercynite inclusions rarely exceed
a maximum length of 35 microns, while the gangue, hematite and goethite
inclusions range from about 40 to 800 microns in size. The few hematite
and goethite veinlets that cut the magnetite-ulv'c;spinel (?) are from 10 to




60 microns wide. A few grains of pyrite and chalcopyrite occur as inclu-
sions in the magnetite—ulv'c;spinel (?), but these are generally few in number
and only a few microns in size. Where the grains of magnetite—ulv‘c;spinel(?)
occur in a massive granular texture, they are separated by interstitial
gangue (Figure 6).

Some of the magnetite shows no apparent intimate intergrowth with
ulv'c;spinel (?) (Figure 7). In these occurrences the magnetite either forms
a core bordered by ilmenite (Figure 5), or it forms a relatively coarse
granular intergrowth with grains of ilmenite (Figure 8), Similarly to the
intergrown grains, these grains of magnetite commonly contain inclusions
of the other minerals, including both lath-shaped and irregular grains of
ilmenite (Figure 5) and spindle-shaped inclusions of hercynite (Figure 7),
which are of a similar size range as those in the intergrowth. In some of
these magnetite grains the ulvospinel (?) appears as a very thin border
1 to 3 microns in width, on both sides of the hercynite inclusions. In these
cases, the magnetite also contains another unknown phase. It is white in
colour and is found in a parallel arrangement with some of the hercynite
inclusions in the magnetite. A few of these grains were also found in the
magnetite—ulv'c;spinel (?), but due to their extremely small size, which
does not exceed 3 microns, they could not be identified. In a few instances
the magnetite and ilmenite are partially replaced by what is tentatively
identified as anatase(7)The areas are very small and are not larger than
30 microns in size,




























