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PETROGRAPHY OF SAMPLES OF MAGNESITE ROCK FROM 
:NORTHWEST GANDER RIVER, NEWFOUNDLAND 

by 

James A. Soles* 

ABSTRACT 

The petrographic study showed that the rock is principally fine- 

grained magnesite, with abundant talc dispersed . in the carbonate or 

concentrated in bands. Quartz is common locally, and chromite, 

magnetite and pyrite are'minor accessory minerals. Iron is also 

present in the ma.gnesite structure. Beneficiation of the magnesite to 

rneet requirements for refractories may be difficult. 
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ANALYSIS Two areas of the carbonate were an.:_lysed for Fe and also  Hg, and Ca.(althow,t 
the latter two elements were not requested). The two areas selected were a white to 
yellowish white (see arrow)carbonate and the other a darker greyish carbonate (Circled). 
The  Fe ,Ca and Mg content of the greyish carbonate were more constant than those  frein  
the lighter coloured carbonate. The results obtained are listed below. It should be noted 
that those results were calculated without reference to standard corrections for 
absorption fluorescence, atomic number etc. 

Carbonate 	Htejo Fe 

Yellowish white 	5.0 to 10.2 

Medium groy 	6.2 to, 7.4  

St !  ..Mg 

13.1 to 17.4 

•1600 .  to 16.7 

Ift`i;«, Ca 

0.1 to 1.1 

0.1 to 04 
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INTRODUCTION 

A shipment of about 50 pounds of carbonate rock reported to be 

frorn the Great Bend area on the Northwest Gander River, Newfoundland, 

was received in November, 1971, from Mr. A. M. Frew, senior geologist 

of Newfoundland and Labrador Corporation. The geology of the region has 

been studied by  Cooper 	others, who report that magnesite bodies are 

common within the serpentinized ultramafic mass which intrudes Silurian(?) 

clastic rocks in the Great Bend area. 

The company is interested in developing the deposit as a possible 

source of  magne site  for refractories, so a petrographic study was under-

taken to assist the company in determining the suitability of the rock for 

this purpose. 

PROCEDURES 

Three specimens were selected from the supply to represent rock 

of different texture and color. Thin sections were cut from each for 

petrographic study, and X-ray powder diffraction patterns were obtained 

from slices and from individual particles to check their mineralogical 

compositions. A microprobe analysis* for iron in magnesite was made 

on one polished section to determine the approximate iron content. 

RESULTS 

The selected samples are rnineralogically similar, differing only 

in the proportions of the principal minerals as shown in Table 1. The rock 

is a talcose magnesite containing variable amounts of chron-iite, magnetite 

and pyrite. 

Magnesite in the samples is fine to coarse-grained (0.1 to 3.0 mm), 

occurring as relativelifinely crystalline rnonomineralic masses, as small 

individual crystals scattered thickly in a talc matrix, and as larger cyrstals 

in talc seams. Talc is'uniformly fine-grained (1 to 5 ilm) in the matrix, but 

*By Mr. D. Owen, Mineral Sciences Division. 



it also 'odcUrs  as  scattered larger "crystals in . ,,veinlets and areas of dark 

impure magnesite., Slickerisiçling" of talc is:common, indicating that the min.eral 

has been the locus of stress relief of the rodk. Quartz is"present as large 

discrete monocrystals dispersed randomly through the rock, as masses of 

fine aggregated crystals, and in veinlets; it is,rarely free of undulatory 

extinction, also suggestin.g that the rock  has been deformed. Pyrite occurs 

mostly as euhedra in quartz-rich areas; and grains of chromite are 

TABLE 1 

Mineralogical Composition of Northwest Gander River Mal,„inesite  

Minerais 	 Proportions 	 Grain Sizes  

Talc 	 50  th  10% 	 1.0 to 50 	,um 
Magnesite 	 4511  80 	 0.1 " 	3 mm 
Quartz 	 25 	5 	 0.1 	" 	1 	11 

Chromite . 	 1 " 	 0.1 " 	2 	" 
Pyrite 	 < 1 	 0.01 " 	1 	11 

Magnetite 	 > 2 	 0.01 " 	0.5 " 

scattered throughout the rock, in euhedral form where shearing is minimal, 

or fractured to pulveri zed where movement has taken. place. Chromite is 

magnetic and probably contains much iron. Rather large (1 to 5 rnm) dark 

areas, scattered through all the specimens, consist principally of magnesite 

with minor talc, dusted with dispersed magnetite, pyrite, and unidentified 

materials. The various petrographic features are shown in Figures 1 and 2, 

The results of the microprobe analysis are given in Appendix 1. 

The magnesium analySes are considerably low, as one would expect from 

uncorrected data. 

DISCUSSION 

The magnesite weathers to a buff tone, suggestin.g 

• that it contain.s iron in moderate amounts. The X-ray pattern obtained 

fits that of pure (synthetic) rnagnesite, but gives a slightly smaller cell; 

however, no information waS found in the literature (2)  on the change in cell 

dimension of magnesite when iron substitutes for magnesium, so the iron 

-.sr-4re 	ry 	 kt 



content cannot be estimated from diffraction data. The semi-quantitative 

microprobe analysis indicated that it may range from 5 to 10 per cent. 

Figure 1. Photomicrograph of Northwest Gander River magnesite rock, 
showing fine-grained magnesite (light, high relief) with 
intergr~nular talc (grey); banded, coarser-grained magnesite 
imbedded in s chistose talc; two black chromite grains, one 
deformed by shearing; and dark areas, predominantly 
magnesite, containing minor pyrite, oxides(?) and unidentified 
material. Magnification 1 OX. 
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Figure 2. Enlargement of area near to Fig. 1; magnification SOX. 
Top: finely granular mass of magnesite with streaks of 
intergranul ar talc and smeared chrom.ite 
Bottom: coarser magnesite in seam of talc (grey, low relief). 

Processing of this rock to obtain a refractory magnesite concentrate 

would be difficult. Fine grinding would be necessary to release dispersed 

talc from magnesite, thereby reducing the effectiveness of a gravity 

separation technique. A flotation technique may be more effective in 

reducing the talc content, and magnetic separation could be used to rem.ove 

the discrete magnetic iron minerals, but iron in the magnesite structure 

would remain in the concentrate. Chemical analyses of beneficiated samples, 

treated elsewhere (3 ), appear to support these conclusions. 
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CONCLUSIONS 

Tantalite and wodginite are the principal Ta-bearing minerals. 

Cassiterite and wodginite are the Sn-bearing phases. All the minerals are 

well liberated. The concentrate would be upgraded towards the desired 

Ta
2
0

5 
content by floating the sulphides out of it. Tin is significant in the 

ore and it ought to be determined in all the product analyses. 

tere .aili-7,Wekl,s,SteM 
..s.wreeMvgteee 



6 

Figure 1. Photomicrograph of the coarse tantalum cleaner concentrate 
to illustrate the content of sulphides (white) and degree of 
liberation. 
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