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Witwatersrand High Ore Grade
Multi Element Reference Material
Supplementary Certification for the Major Elements

AMIS0029

Certificate of Analysis

Recommended Concentration and two “Between Laboratory”
Standard Deviations

Certified Concentrations
Al,O3 542 +- 0.22%
Ca0 0316 +- 0.016%
Fey04 5252 +- 0212%
K0 0.695 +- 0.042%

MgO 0.74 +- 0.04%
SiO, 84.08 +- 1.36%
S0; 3.78 +  0.39%

TiO, 0.237 + 0.018%

Provisional Concentrations
MnO 0.038 +- 0.006%

LOI 237 +- 0.24%
Indicated Mean
Na,O 0.16%
P,0s5 0.042%
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Intended use: AMIS0029 is suitable for monitoring the accuracy of a single analysis for the major
elements in siliceous material. The material can be used for instrument calibration.

AMIS0029, has at the time of preparation of this certificate, also been certified for Au, Ag, U, Specific
Gravity and the Rare Earth elements. This data is available on two separate certificates.

The recommended mean and "Between Lab" standard deviations for this standard reflect the average
results from the laboratories that participated in the round robin. Slight variations in analytical procedures
between laboratories will reflect as slight biases to the recommended concentrations and this is
acceptable. Good laboratories however will report results within the two standard deviation levels with a
failure of <10 %.

Origin of material: This standard was made from grade-sorted pulp rejects sourced from Anglo Gold
Ashanti mine assay laboratories in South Africa. It represents sample material from the basal contacts of
the Vaal Reef and the Carbon Leader Reef collected during routine underground sampling. This is
primarily a multi-element gold standard, but at the request of customers and because of it's unusual
character, it has also been certified for other elements.

Mineral and chemical composition: The other currently certified values for this material are:

Certified Concentrations*

Au (Pb Collection)  15.79 +- 0.80 g/t
U (T/ICP) 867 +- 72 ppm
U (XRF) 890 +- 28 ppm
Specific Gravity 2.78 +-  0.18 g/cc
Gd 8.98 +-  1.02 ppm
La 4293 +-  4.82 ppm
Nd 32.88 +-  3.75 ppm
Pr 8.77 +-  1.03 ppm
Sm 8.46 +-  0.90 ppm

Provisional Concentrations*

Ag (T) 2.1 +- 0.6 ppm

Ce 82.77 +- 13.76 ppm
Dy 10.45 +- 1.51 ppm
Er 5.57 +- 0.87 ppm
Eu 1.29 +- 0.17 ppm
Ho 1.96 +- 0.36 ppm
Lu 0.57 +- 0.09 ppm
Tb 1.66 +- 0.25 ppm
Tm 0.77 +- 0.16 ppm
Yb 4.74 +- 0.77 ppm

*Data for these other elements is available on separate certificates.



Method of preparation: The material was crushed, dry-milled and air-classified to 100% <54um. Wet
sieve particle size analysis of random samples confirmed the material was 100% <54um. It was then
blended in a bi-conical mixer, systematically divided and then sealed into 1kg Laboratory Packs.
Samples were randomly selected for homogeneity testing and third party analysis. Statistical analysis for
the consensus test results were carried out by an independent statistician. Explorer Packs are subdivided
from the Laboratory packs as required.

Methods of analysis requested:
1. Multi element XRF scan ( to include U & rare earth elements ).

Method of certification: Thirteen laboratories were each given eight randomly selected packages of
sample. The results from the twelve laboratories that issued results timeously were used.

The final limits were calculated after first determining if all data was compatible within a spread normally
expected for similar analytical methods done by reputable laboratories. Data from any one laboratory was
removed from further calculations when the mean of all analyses from that laboratory failed a t test of the
global means of the other laboratories. The means and standard deviations were calculated using all
remaining data. Any analysis that fell outside of the mean £2 standard deviations was removed from the
ensuing data base. The mean and standard deviations were again calculated using the remaining data.
This method is different from that used by Government agencies in that the actual “between-laboratory”
standard deviation is used in the calculations. This produces upper and lower limits that reflect actual
individual analyses rather than a grouped set of analyses. The limits can therefore be used to monitor
accuracy from individual analyses, unlike the Confidence Limits published on other standards. Standards
with an RSD of near or less than 5 % are certified, RSD’s of between near 5 % and 15 % are Provisional,
and RSD’s over 15 % are Indicated.

Participating laboratories: (Not in same order as in the table of assays)

ACME Analytical Laboratories Ltd., (Canada).

ALS Chemex South Africa ( Pty ) Ltd.

ALS Chemex, (Vancouver, Canada).

Assayers Canada, (Vancouver).

Genalysis Laboratory Services ( Pty ) Ltd., (Australia).
Geoservice Centre, Geolaboratory, (GTK. Finland).
Pt Intertek Utama Services (Intertek, Indonesia)

Set Point Laboratories ( Pty ) Ltd (South Africa)

SGS Lakefield Research (Canada)

10 SGS Lakefield Research Africa ( Pty ) Ltd. (Joburg, South Africa)
11. SGS Welshpool (Australia).

12. Ultra Trace ( Pty ) Ltd. (Australia)

CoNOOA~ALWNE



Assay Data: Data as received from the laboratories is set out below. A proficiency report has been sent

to the managers of the participating laboratories.
AMIS0029 Major element analysis results
Lab Code | Percent | percent | Percent | Percent | percent | percent | percent | percent | Percent | percent | percent | Percent

Al203 CaO Fe203 K20 MgO MnO Na20 P205 Sio2 SO3 Tio2 LOI
4.838 0.311 5.004 0.711 0.713 0.039 0.162 0.037 87.065 0.200
4.744 0.369 4.904 0.711 0.696 0.039 0.162 0.039 85.140 0.200
4.952 0.362 5.190 0.711 0.729 0.039 0.162 0.041 90.060 0.217
4.952 0.404 5.147 0.687 0.729 0.039 0.148 0.039 88.777 0.217
5.027 0.397 5.233 0.723 0.729 0.039 0.148 0.039 88.349 0.217
4.876 0.347 5.047 0.699 0.713 0.039 0.162 0.041 87.493 0.217
5.122 0.389 5.318 0.699 0.746 0.039 0.162 0.041 91.772 0.217
5.405 0.372 5.390 0.699 0.779 0.039 0.148 0.039 92.841 0.234

5.640 0.330 5.420 0.730 0.740 0.040 0.160 0.060 83.600 4.017 0.240
5.560 0.320 5.410 0.720 0.730 0.040 0.160 0.050 83.890 4.117 0.240
5.540 0.320 5.530 0.710 0.720 0.040 0.150 0.050 83.630 3.968 0.240
5.510 0.330 5.310 0.720 0.730 0.040 0.160 0.050 84.120 3.968 0.240
5.540 0.340 5.410 0.710 0.730 0.040 0.160 0.050 83.800 3.943 0.240
5.520 0.320 5.470 0.720 0.730 0.040 0.150 0.060 83.750 3.893 0.240
5.540 0.320 5.460 0.730 0.730 0.040 0.160 0.040 83.850 4.067 0.240
5.540 0.330 5.470 0.730 0.740 0.040 0.160 0.040 84.060 3.893 0.240

5.370 0.320 5.270 0.695 0.730 0.040 0.170 84.590 3.780 0.240
5.350 0.320 5.240 0.694 0.730 0.040 0.170 84.400 3.760 0.240
5.370 0.320 5.260 0.695 0.730 0.040 0.170 84.610 3.750 0.230
5.380 0.320 5.280 0.696 0.730 0.040 0.170 84.740 3.730 0.240
5.370 0.310 5.250 0.690 0.730 0.040 0.170 84.590 3.720 0.230
5.400 0.320 5.260 0.694 0.730 0.040 0.170 84.590 3.740 0.240
5.370 0.320 5.280 0.695 0.730 0.040 0.170 84.710 3.730 0.240
5.370 0.320 5.270 0.693 0.730 0.040 0.170 84.640 3.780 0.240

5.550 0.330 5.150 0.660 0.840 0.030 0.180 0.050 83.530 3.918 0.210 2.440
5.520 0.320 5.130 0.650 0.830 0.030 0.190 0.040 83.530 3.868 0.200 2.440
5.520 0.310 5.150 0.650 0.820 0.030 0.180 0.040 83.440 4.042 0.210 2.430
5.500 0.310 5.170 0.650 0.820 0.030 0.190 0.040 83.530 3.893 0.190 2.450
5.530 0.310 5.140 0.660 0.820 0.030 0.190 0.040 83.390 3.943 0.210 2.450
5.500 0.310 5.130 0.650 0.820 0.030 0.190 0.040 83.550 4.067 0.190 2.450
5.550 0.310 5.150 0.650 0.820 0.030 0.180 0.040 83.420 3.793 0.200 2.460
5.520 0.320 5.160 0.640 0.820 0.030 0.180 0.040 83.580 3.893 0.200 2.440
5.310 0.310 5.280 0.690 0.740 0.040 0.150 0.050 83.900 3.790 0.240 2.230
5.330 0.310 5.280 0.690 0.740 0.040 0.150 0.050 84.100 3.790 0.240 2.180
5.310 0.320 5.280 0.700 0.740 0.040 0.170 0.040 84.100 3.760 0.240 2.240
5.330 0.310 5.280 0.700 0.750 0.040 0.160 0.040 84.000 3.700 0.240 2.200
5.310 0.310 5.270 0.700 0.730 0.040 0.160 0.040 83.900 3.810 0.240 2.220
5.340 0.310 5.270 0.690 0.740 0.040 0.170 0.040 83.900 3.780 0.230 2.210
5.310 0.310 5.250 0.700 0.740 0.040 0.170 0.040 84.000 3.720 0.250 2.210
5.300 0.310 5.260 0.700 0.740 0.040 0.160 0.040 84.100 3.760 0.230 2.220
5.380 0.320 5.250 0.700 0.730 0.040 0.110 0.050 83.590 3.688 0.230 2.080
5.420 0.320 5.330 0.700 0.750 0.040 0.120 0.051 84.240 3.725 0.240 2.360
5.410 0.320 5.310 0.700 0.750 0.040 0.120 0.051 84.070 3.716 0.240 2.270
5.420 0.320 5.300 0.700 0.750 0.040 0.120 0.051 84.220 3.713 0.240 2.340
5.390 0.320 5.280 0.700 0.740 0.040 0.110 0.050 83.800 3.711 0.230 2.820
5.370 0.320 5.250 0.690 0.740 0.030 0.100 0.050 83.420 3.673 0.230 2.220
5.400 0.320 5.270 0.700 0.750 0.040 0.120 0.051 83.760 3.693 0.240 2.350
5.370 0.320 5.250 0.690 0.740 0.040 0.120 0.051 83.560 3.683 0.240 2.340
5.410 0.317 5.273 0.686 0.735 0.036 0.106 0.040 85.600 3.441 0.246
5.420 0.314 5.284 0.687 0.725 0.035 0.103 0.043 85.600 3.431 0.249
5.420 0.315 5.300 0.691 0.731 0.035 0.109 0.042 85.600 3.429 0.248
5.410 0.314 5.269 0.682 0.722 0.036 0.096 0.038 85.300 3.426 0.246
5.440 0.311 5.316 0.693 0.728 0.037 0.104 0.041 85.700 3.449 0.249
5.390 0.318 5.287 0.687 0.730 0.035 0.105 0.042 85.500 3.429 0.246
5.400 0.314 5.297 0.686 0.728 0.037 0.108 0.042 85.600 3.439 0.244
5.450 0.314 5.298 0.686 0.732 0.035 0.111 0.042 85.800 3.446 0.247

—l=1=1=1—=l=|=|—|=|x=|z|xz|Z[xz|z|T|o|o|o|o|o|o o ||| |n|n|n|n|[n|m|mm{m|im|m|m|{m|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|O|w|w|w|wm|w|o|w| @ | > | > > > > | > >]|>

5.400 0.310 5.340 0.690 0.730 0.040 0.070 0.030 84.300 0.250 2.490
5.380 0.300 5.330 0.690 0.710 0.040 0.120 0.050 84.900 0.240 2.530
5.460 0.320 5.340 0.700 0.740 0.050 0.130 0.040 84.500 0.240 2.490
5.370 0.320 5.390 0.690 0.710 0.030 0.110 0.040 84.000 0.250 2.590
5.380 0.310 5.340 0.700 0.680 0.040 0.090 0.040 83.800 0.240 2.600
5.410 0.320 5.310 0.690 0.710 0.040 0.150 0.050 83.700 0.240 2.570
5.400 0.310 5.420 0.670 0.700 0.040 0.050 0.040 84.100 0.250 2.490
5.390 0.310 5.220 0.680 0.740 0.040 0.120 0.050 83.300 0.250 2.520




Lab Code | Percent | percent | Percent | Percent | percent | percent | percent [ percent | Percent | percent | percent | Percent

Al203 CaO Fe203 K20 MgO MnO Na20 P205 Si02 SO3 TiO2 LOI

J 4.800 0.294 4.904 0.663 0.680 0.035 0.175 0.037 4.242 0.102

J 4.895 0.294 4.990 0.675 0.696 0.036 0.202 0.037 4.292 0.117

J 4.725 0.294 4.818 0.650 0.680 0.035 0.202 0.034 3.793 0.105

J 4.744 0.280 4.804 0.638 0.680 0.035 0.202 0.034 3.768 0.117

J 4.611 0.280 4.661 0.626 0.647 0.034 0.189 0.034 3.668 0.107

J 4.819 0.280 4.932 0.650 0.680 0.035 0.189 0.037 3.918 0.108

J 4.763 0.280 4.890 0.638 0.680 0.035 0.175 0.037 3.992 0.110

J 4.611 0.280 4.789 0.638 0.663 0.035 0.175 0.034 3.843 0.102

K 4.773 0.321 5.216 0.629 0.810 0.036 0.120 0.023 83.595 2.895 0.214 2.390

K 4.806 0.331 5.225 0.629 0.810 0.043 0.120 0.023 83.450 2.994 0.209 2.340

K 4.559 0.308 5.062 0.604 0.810 0.028 0.130 0.018 83.450 2.969 0.195 2.320

K 4.650 0.307 5.102 0.606 0.790 0.071 0.120 0.019 83.775 2.994 0.196 2.320

K 4.461 0.314 4.993 0.595 0.790 0.033 0.110 0.017 83.760 2.969 0.189 2.290

K 4.582 0.310 5.099 0.608 0.800 0.031 0.110 0.017 83.250 2.969 0.195 2.290

K 4.611 0.325 5.057 0.630 0.770 0.029 0.110 0.032 82.765 2.895 0.194 2.330

K 4.553 0.313 5.042 0.618 0.750 0.028 0.150 0.020 83.855 2.795 0.188 2.350

L 5.210 0.380 5.240 0.723 0.730 0.040 0.135 0.046 84.100 3.793 0.220

L 5.300 0.400 5.270 0.723 0.730 0.040 0.135 0.041 85.600 3.818 0.230

L 5.220 0.300 5.190 0.723 0.700 0.040 0.121 0.039 84.000 3.643 0.220

L 5.140 0.270 5.090 0.723 0.680 0.040 0.135 0.044 82.700 3.818 0.220

L 5.040 0.240 4.990 0.723 0.660 0.030 0.108 0.039 80.700 3.518 0.210

L 5.360 0.500 5.270 0.723 0.740 0.040 0.148 0.039 85.600 3.793 0.230

L 5.290 0.410 5.200 0.723 0.740 0.040 0.135 0.037 84.400 3.568 0.230

L 5.310 0.350 5.390 0.723 0.710 0.040 0.121 0.032 85.800 3.219 0.230

M 5.632 0.322 6.562 0.735 0.746 0.040 0.202 83.800 0.133

M 5.632 0.322 6.634 0.747 0.763 0.040 0.189 83.700 0.150

M 5.783 0.322 6.605 0.759 0.763 0.040 0.202 83.900 0.150

M 5.764 0.322 6.634 0.759 0.763 0.040 0.202 84.000 0.150

M 5.745 0.322 6.591 0.747 0.763 0.039 0.189 83.800 0.133

M 5.783 0.322 6.634 0.747 0.763 0.040 0.189 83.800 0.133

M 5.859 0.322 6.648 0.759 0.779 0.041 0.202 83.600 0.133

M 5.896 0.336 6.648 0.759 0.779 0.040 0.202 83.900 0.133

Availability: This product is available in Laboratory Packs containing 1kg of material or in Explorer Packs
containing client specified weights of material from 50g up to 250g. Laboratory Packs are sealed bottles
delivered in sealed foil pouches. Explorer Packs contain material in standard geochem envelopes placed
into foil pouches that are nitrogen flushed and vacuum sealed.

Legal notice: This certificate and the reference material described in it have been prepared with due care
and attention. However AMIS, Set Point Technology (Pty) Ltd, Mike McWha, Dr Barry Smee and Smee
and Associates Ltd; accept no liability for any decisions or actions taken following the use of the reference

material

6 June 2007
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