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FOREWORD

This report is the continuation of the
geostatistical study of the HAT CREEK
DEPOSIT. In the first report, EBE.T.U.
variaticns were studied, In this one,
sulfur variations are analysed in three
different layers. It contains conclusions,

variograms and maps of kriging results.
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CONCLUSIONS

1. The purpose of this study is to analyze the fluctuations of the sulfur content
in the layers of the Hat Creek deposit and to estimate its average value in
regular blocks. '

The layers are horizontally projected and no tcnnage calculations have been
made.

2. Only three layers have been selected. They are Al-1, B1-2 and D1-3. They
have different economic values and they have been studied only in the western
part of the deposit. (PART 1 of Figure 1 of the previous report). The cdata
considered are the coordinates and average sulfur content of the intersections
in the three layers (no cut—-off made on BTU). They have been read on a tape
sent by MINTEC on May 27, and they are listed in Appendix 1,

3. Statistics ¢f the sulfur content values in the three layers are presenied in
Table 1. The apparent relationship between sulfur and BTU means has been
examined. Correlation coefficients and additional sulfur and BTU means (layers
A2-1, C2-1, D2-1) show that no simple direct relationship can be found between
sulfur and BTU (nor between sulfur and ash percentage or specific gravity, since
these variables are very well correlated with BTU).

4, It can also be noticed that no simple relationship exists between sulfur values
and depth.

5. However, a good proportional effect can be observed between the layers., The
standard deviation of sulfur contents in each of them clearly decreases with
the mean.

6. As a consequence of this effect, the relative standard deviation keeps almost
the same value. This allows to expect similar precisions in the estimation of
the three layers, despite their different average values.

7. ~Variogramg

All the experimental data have been used in the computation of the variograms
since their distributions do not show outliers.  Furthermore, because of the
good regularity of thickness, it is possible to compute the variograms on the
sulfur contents of the intersections. Different directions of the horizontal
plane have been investigated and the experimental curves are shown in Appendix
2.
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Number of Mean Standard [Relative Correlation
Layer intersections | (sulfur) |[deviation |standard |Minimum }Maximum |B.T.U.]Coefficient
analysed (Zy (Z) deviation (%) (7) with B.T.U.
Al-1 17 0.664 .18 277 0.43 1.06 5589 0.53
Bl-2 40 0.673 24 367 6.17 1.42 5730 0.13
D1-3 74 6.300 .10 347 .15 0.62 9570 - 0.08
A2-1 0.270 .12 1387
c2-1 0.427 .18 2982
p1-1 j0.274 11 | - | 5888
Table 1 Statistics of the distributions of three layers
under study and three additional layers.
|
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8. Unlike B.T.U., sulfur contents do not show any trend or any well defined
anisotropy. The poor definition of the variograms for the Al-1 and Bl-2
layers can be partly accounted for by the low number of intersections
available in these layers.

9. By selecting only well definzd points, and concentrating on the average
variograms, it is possible to adjust a spherical model in each case. The
parameters of models are shown in Table 2. '

10. The D1-3 layer definitely presents a better continuity than the two other
layers: the nugget effect is only one sixth of the total variability (sill)
and the zone of influence extends as far as 1000 m from each sample points.
The amplitude of the discontinuity at small distances (nugget effect) for the
other layers is much more important.

11. The average sulfur content of 75 x 75 m blocks has been estimated by kriging.
Blocks are the same as those estimated for BTU in the first study. Maps of
the estimated blocks have been produced on the plotter at the scale 1" = 300 m
and on the printer at the scale 1" = 75 m (Appendix 3). On both sets of maps,
only blocks which are within the outline of the layers are shown. In each
block, the estimated average sulfur content and the standard error of estimation
are given. As already noticed the average relative standard error or precision
keeps the same in the three layers (Table 2).
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level.

Nugget Average Relative
Layer Effect 8ill Range Standard error | Standard error
()2 (%)? (m) (%)
Al-1 0.0110 0.0240 550 0.077 127
B1~2 0.0225 0.0375 1000 0.085 137
D1-3 (¢.0015 0.0093 1000 0.038 12.5%
Table 2 Parameters of the models adjusted to-the variograms of sulfur

content in the three layers studied and corresponding averzge

error in the estimation of the average sulfur content of 75 x

75 m blocks. In all cases, the models are the sum of a nugget :
effect and an isotropic spherical component (sill + range).

The average standard error is the mean of the standard errors

for all the 75 » 75 m blocks estimated by kriging in the layer.

The relative standard error is the precision for a 68Z precision
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AFPPENDIX 1

For each layer, the intercept of an hole with the layer is characterized

hole nﬁmber,

three coordinates of the top of the intercept
the order: longitude, latitude and elevation),

average ash content (in percent),
average BTU,

average sulfur content (in percent),
average specific gravity,

true length of the intercept (in meters).

A zero for the sulfur content indicates that the value is not available or no
measurement has been made.
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APPENDIX 2

Experimental variograms of BTU in the layers

The variograms have been computed along the four principal directions

of the horizontal plane : N-S or 90, NE-SW or 45, E-W or 0, NW-SW or -45.
The MARECZ program (See David, p. 149) has been used with an angular
regularization PSI=45° and an interval for distances STEP=150m. The
average variogram (?SI=1800 same STEP) has also been determined (noted
0-180 on the diagrams). In the computation, the intercepts are localized
by the three coordinates of their top. Thus the distance is the true
distance between the intercepts and not the projected distance in the
horizontal plane. On the diagram, the horizontal line with SIGMAZ

indicates the amplitude of the experimental variance of the sample values.
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APPENDIX 3

Maps of the estimated 75 x 75 blocks

in the three layers

All the following maps have been obtained automatically, but
only blocks within the limits of the layers are shown. In
each block the estimated sulfur content and the standard

error of estimztion are shown (both in percent).
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