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Abstract 

Taking advantage of the sympathetic variation of magnetite content with that of 
(i) total heavy minerals, (ii) ilmenite, and (iii) pyriboles in sand samples drawn from the 
Ni-zampatnam deposit along the south Andhra coast, regression equations relating 
magnetite with others are calculated. Using the wt. % of magnetite and these equations, 
thewt.% of total heavies, ilmenite and PYI'ibolcs are calculated, which closely agree with 
the observed data, within a difference of 5%. The content of other important but 
minor heavy minerals like zircon, monazite and rutile need to bl;! estimated by separation 
and microscopic grain-counting of only two fractions (i .e.) + 200 anc -200 mesh-sizes, 
since these minor minerals are confined in these two fractions. By this method, 
consumption of heavy liquid and microscopic grain-counting can be substantially reduced 
by 70%, without sacrificing the accuracy for estimation of reserves of heavy minerals in 
this deposit. 

Introduction 

During laboratory investigations on the samples collected from the sand deposit 
.along the Nizampatnam coast (Fig. 1), it was observed that the weight percentage 
of magnetite varies sympathetically with the weight percentage of (i) total heavy 
minerals, (ii) ilmenite and (iii) pyriboles (including micas), As magnetite can be 
-easily separated with a low-power magnet, an attempt is made to find out whether 
the observed sympathetic variation can be made use of in estimating other heavy 
minerals so as to reduce the time-consuming and costly separation techniques involv
ing heavy liquids, and painstaking microscopic grain-counting of a number of 
fractions for each sample. Further, such a method of estimation will facilitate in 
delineating the workable heavy mineral zones in the field itself, without waiting for 
laboratory study. The details of this method and its advantages and limitations are 
-discussed in the present note. 

Results 

Tbe weight percentage of magnetite is plotted against the weight percentage of 
(i) total heavies, (ii) ilmenite and (iii) pyriboles (including micas) (Fig. 2). It may 
be observed that with increase in the magnetite content, there is a general increase 
in all these three constituents, thus demonstrating a positive correlation between the 
magnetite content on one hand and the rest on the other. 

Linear regression equation is calculated taking magnetite content as X and 
o()ther parameters as Y, and these are as follows: 

Y (Total heavies) -;0-= 3.1889 X + 5.9304 .... (1) 

Y (llmenite) = 1.4973 X + 2.6401 .... (2) 
Y (Pyriboles) '-;0 0.6831 X + J. 7305 .... (3) 

• Present address: 628/14, 4th Cross, 2nd Block, Banashankari 1st Stage, Bangalore 560050. 
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Using the above equations, the regression lines are drawn (Fig. 2), and it may 
be observed that most of the plots in Figure 2 show only a little scattering from 
these lines. Further, the co-efficient of correlation (r) between magnetite content and 
other parameters is calculated, and found to be significant at 99.5% or more level of 
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-confidence. The standard deviation for each of the three cases is estimated, and is 
.given in the following together with corresponding coefficient of correlation (r). 

Magnetite vs total heavies 

Magnetite vs ilmenite 

Magneli te vs pyriboles 
(+micas) 

Co-efficjent of Standard 
correlation (r) deviation 

0.7795 

0.6603 

0.4833 

1.700 

1.557 

0.0084 

Number of samples (n) : 38. 

As the correlation between the magnetite content and that of zircon and monazite 
is found to he poor, no attempt was made to calculate the regression equations for 
these. 

Discussion 

When once the magnetite content in any sample is known, the content of (i) 
total heavies, (ii) ilmenite and (iii) pyriboles ( -t micas) can be estimated using the three 
regression equations. As the deposit under investigation contains ilmenite, magnetite 
.and pyriholes as the major heavy minerals, the method suggested here helps in 
evaluating aU the three major heavy minerals. Subtracting the sum of the weight 
percentage of these major heavies from the weight percentage of total heavy minerals 
()btained by using equation (1), it is easy to know the total content of all other minor 
heavy minerals like zircon, monazite, rutile etc. It is observed that most of the 
zircon and monazite of this deposit is present in + 200 and -200 mesh (A.S.T.M. stan
dard), and in order to arrive at their amounts in each sample, it is sufficient to do the 
microscopic grain-counting on only these two heavy fractions (non-magnetic). By 
this way consumption of bromoform can be substantially reduced as only two frac
tions are to be subjected for heavy liquid separation. Thus, using the above equa
tions and grain-counting only + 200 and - 200 mesh heavy fractions, all the data 
required for reserve estimation of the deposit can be obtained. The significance of 
these equations for this deposit can be evaluated when the observed and calculated 
values of (i) total heavies) (ii) ilmenite, and (iii) pyriboles (including micas) for th~ 
entire deposit are closely agreeing, as shown in the following: 

Total heavy minerals 

Ilmenite 

Pyriboles (including 
micas) 

Others** 

Observed 
wt. % 

-)6.34 

7.37 

4.01 

1.72 

Calculated wt. % 
using regression 

equations 1. 2 and 3* 

16.26 

7.49 

3.94 

1.59 

* Using average magnetite cor:tent (3.24 wt. %) of all the 
samples (38). 

** Include monazite. zircon. rutile, garnet and silli
manite. 
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Summary and Conclusion 

The equations given here are applicable only to the deposit under Investigation. 
However, the relationship between magnetite and other heavies, as is seen in the
present deposit, appears to hold good for other deposits along parts of the Andhra 
coast, since the provenance rocks for the sands of south Andhra coast are similat. 

As the investigations on other coastal sand deposits are under way, the suitabi
hty of this method can be verified, and if found valid, it is possible to arrive at 
similar equations that will be generally applicable to this type of deposits, particll
larly so when detailed work involving close-spaced sampling is required. 
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