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Table 1. Analytical results, Cassiar mine tailings samples, British Columbia. 
 

 
 

 
 

 
 

 
 
measured on a Faraday cup. The standards employed 
were synthetic and natural minerals. The data were 
reduced using the Merlot correction (φ). 

Silicate minerals 
Serpentinite mineral aggregates at Cassiar consist 

mainly of the mixture of chrysotile and antigorite 
(O`Hanley et al., 1992). The XRD results of tailings 
samples confirmed the presence of these minerals, the 
chrysotile being both ortho and clinochrysotile. This study 
identified the presence of baumite 
(Mg,Fe,Mn,Zn)₃Si₂O₅(OH)₄, caryopilite (Mg,Mn)₃Si₂O₅ 
(OH)₄ and jamborite (Ni⁺²,Ni⁺³,Fe)(OH)₂(OH, S,H₂O). 
All these silicate minerals together with magnesite and 
stichtite (Mg₆Cr₆(CO₃)(OH)₁₆.4H₂O) were reported 
previously (O`Hanley et al.,1992) and are serpentinization 
products. Other studies of the serpentinization on ore zone 
samples showed it was so pervasive, that no primary 
constituents like olivine or pyroxene have been preserved 
(Gabrielse, 1960, O`Hanley et al., 1992). 

Opaque minerals 
Sample #002 was processed on magnetic separator 

for a further study. The resulting magnetic concentrate 
contained the Cr-magnetite Fe(Fe,Cr)₂O₄ and magnetite 
(Fe₃O₄) only. Because of increased Ni content in the 
analysis of the magnetic concentrate it was expected to 
find a presence of trevorite (NiFe₂O₄) component in 
magnetite or Ni-Fe alloys awaruite (Ni₃Fe) or taenite 
(NiFe). However, petrographic and x-ray analysis did not 
identify the presence of nickel minerals. A possible 
explanation for absence of awaruite may be its usual 
association with antigorite (Eckstrand, 1975). Antigorite 
is a higher alteration temperature mineral product then 
chrysotile. 

MICROPROBE WORK 
Microanalytical study was made on polished rock 

samples collected in 1990 from the ore zone as well as 
polished grains of magnetic concentrate. Nickel in these 
samples was found to be primarily in three main 
minerals–Cr-magnetite, magnetite and heazlewoodite. 
The chemical compositions are presented in Table 2. 

Cr-magnetite and magnetite, both magnetic minerals, 
are the most common minerals in the samples with 
significant nickel contents. In magnetite, 9 out of 16 
measurements show Ni contents between 0.03% and 
0.6%, the remaining 7 between 0.87% and 1.57%. Similar 
values are reported for magnetite from a Western 
Australia serpentinized dunite (Donaldson, 1981). Nickel 
content in Cr-magnetite is of similar values. Out of ten 
measurements six average 0.24% and the remaining four 
average 1.07% nickel. As expected, Cr-magnetite 
contains Al, Mg and Mn, while these elements are low or 
practically absent in the magnetite.  

The third nickeliferous mineral from Cassiar - 
heazlewoodite (Ni₃S₂) is considerably less common in 
studied rock samples and is present in grains of very small 
size around 25 to 100 μm. The chemical compositions of 
the opaque minerals are shown in Table 2. 

As shown on the microphotographs (Figures 2a, b, e), 
Cr-magnetite predates the magnetite. Donaldson (1981) 
describes similar age relationship between magnetite and 
chromite from Archean dunites in Western Australia. Cr-
magnetite is less resistant to alteration (Figures 2c, d), 
which can be particularly noticed where in contact with 
magnetite (Figures 2a, b, e). 

Sample   M o  ppm  C u ppm  P b ppm   Z n ppm   A g ppm   N i ppm  C o  ppm   M n ppm   F e %   A s ppm    U ppm A u ppb

CAS 001 0.3 2.6 1.9 17 <0.1 3131 207 921 18.24 1.3 <0.1

CAS 002 0.2 0.9 1 14 <0.1 2230.9 84.3 562 5.21 <0.5 <0.1 <0.5

  T h ppm   Sr ppm   C d ppm   Sb ppm   B i ppm    V ppm    C a %    P  ppm   La ppm   C r ppm   M g %   B a ppm    T i %

<0.1 1 <0.1 <0.1 0.5 38 0.11 <0.001 <1 1594 14.45 3 0.004

<0.1 2 <0.1 <0.1 <0.1 30 0.08 <0.001 <1 1372 21.48 4 0.004

  B  ppm   A l %   N a %   K %    W ppm    H g ppm   Sc ppm   T l ppm    S %   Ga ppm   Se ppm

<20 0.29 <0.001 <0.01 <0.1 0.02 7.7 <0.1 <0.05 <1 <0.5

32 0.38 <0.001 <0.01 <0.1 <0.01 13.3 <0.1 <0.05 <1 <0.5

ACME Analytical Laboratories Ltd.

Method 1DX
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CONCLUSIONS 
• More attention should be paid to the potential for 

non-sulphide nickel minerals. 
• Serpentinization has been documented to 

produce secondary sulphide and non-sulphide 
nickel minerals. 

• British Columbia has considerable distribution of 
serpentinized ultramafics with a number of 
proven and suspected awaruite showings. 

• Cassiar mine tailings have low grade nickel 
present in Cr-magnetite and magnetite. 

• Cassiar tailings are a potential low cost source 
for heavy media suspension material that could 
be used for coal deposits, like the Groundhog. 
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