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SAMPLING GOLD ORE BY DIAMOND-DRILLING 
IN THE HOMESTAKE MINE, LEAD, S. DAK. 

by 

George S, Koch, Jr., 1 and Richard F, Link 2 

ABSTRACT 

Several methods of calculating ore grades by diamond-drill sampling in 
the Homestake mine, Lead, S. Dak., have been evaluated by stat istical analyses 
of assay data. The natural distribution of gold particles, partly masked 
through sampling and assaying procedures , is probably lognormal. As a conse­
quence of the gold particles being clustered rather than randomly distributed 
within the ore bodies, (1) more mine samples are needed to obtain a specified 
precision of mean grade than the number predicted by the standard -error-of­
the-mean law; (2) the variance of gold values is not inversely proportional to 
sample volume, and, therefore, small-diameter drill core yields samples nearly 
as good as larger diameter core; and (3) sampling at 5-foot intervals provides 
nearly as good results as sampling at shorter intervals. 

INTRODUCTION 

The Homestake mine, Lead, S. Dak., is the largest gold-producing mine in 
the United States and one of the larger mines in the world. Diamond drilling 
is the principal way of sampling in order to determine grade of ore and bound­
aries of ore shoots at the Homestake mine. This Bureau of Mines report pre­
sents the results of an investigation by statistical analys is of diamond-drill 
sampling at the Homestake mine to appraise this method of sampling and to sug­
gest improvements in sampling procedures. 

The most important purpose of thi~ study is to determine in detail how 
gold is distributed in the ore body; this is the basis for devising a sound 
sampling program for any type of ore deposit. Once this distribution is suffi­
ciently well understood, a reliable sampling plan can be devised to calculate 
average gold content to a specified accuracy, Gold distribution, as defined 
and used in this report, means the size distribution of the gold particles, 
the purity of the gold-bearing particles (whether native gold of a certain 
size and fineness or gold of submicroscopic particle size entrapped in another 

1Supervisory geologist, Division of Mine Systems Engineering, Bureau of Mines, 
Denver, Colo. 

2 Vice President, Artronic Information Systems, Inc., 155 E. 44th St., New 
York, N. Y. 10017. 
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mineral, such as pyrite or arsenopyrite), and the distribution of these parti­
cles through the ore. While another gold ore body is unlikely to have a macro­
structure similar to that of the Homestake deposit, its microstructure may be 
similar. Therefore, the microstructure can be useful in devising sampling pro­
cedures elsewhere for a similar ore body. Not all of these details of gold 
distribution are directly analyzed in this report, but they form a framework 
for a study of this type. 

The second purpose of this report is to investigate some statistical meth­
ods that are applicable to the evaluation of assay data obtained for diamond­
drill cores from the Homestake deposit. Just as the mining engineer chooses 
from various methods for mining an ore body, so the statistician chooses from 
various procedures for collecting and analyzing data, By illustrating the 
application of several statistical methods to the assay data in this report, 
we demonstrate which of these methods are likely to be suitable for analyzing 
assay data from similar ore deposits. 

The third purpose of this report is to suggest changes in sampling meth­
ods that can be applied to sampling the type of ore found in the Homestake 
mine and types of ore found elsewhere. For instance, these procedures can be 
applicable to sampling other ore containing coarse gold, such as that found in 
South African mines. 

This report presents the partial results of a larger Bureau of Mines 
study on sampling gold mines. The authors' previous work Ci) 3 on a designed 
sampling experiment at the Homestake mine suggested the work in this report, 
while a report on sampling in a South African gold mine Cl) suggested a mining 
strategy. Other relevant literature includes a report on the Getchell mine Ci) 
which investigates sampling of fine-grained gold deposits and a discussion C~) 
of applying the lognormal frequency distribution to gold data. 

The problem treated in this report developed from suggestions for further 
work made in our previous report 4 on gold distribution in the Homestake mine. 
For mining practice the two most significant conclusions from that investiga ­
tion were: 

"l. Most of the variability [ in gold assays ] is associated with 1-foot 
and wider [sample] intervals, rather than with narrower intervals. 

2. Because high-grade material contains most of the gold, and is also 
the most variable, a good sampling plan must investigate a larger fraction of 
the high-grade material than would an ord inary random or systematic sample." 

We further suggested that, "Because the basic variability is ass ociated 
with 1-foot intervals, samples at narrower intervals are not necessary; 

3 Underlined numbers in parentheses refer to items in the list of refe rences 
preceding the appendix. 

4 Koch, Georges., Jr., and Richard F. Link. Gold DistributioninDiamond-Drill 
Core From the Homestake Mine, Lead, S. Dak. BuMines Rept. of Inv. 6897, 
1967, pp. 25-27. 
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because it is desirable to localize ore fairly closely, there is no apparent 
advantage, at least in potential ore areas, to take samples at intervals wider 
than 5 feet. Therefore, the sample interval should be between 1 and 5 feet." 
We proposed an experiment " ••• to test the consequences of taking samples at 
1-foot interval s in c ontrast t o the present practice of taking samples at 
5-foot intervals, to determine whether the increased precision of estimate 
would be worth the additional expense of sampling and assaying. From this 
experiment, the effect of using intermediate sample intervals, 2 feet, for 
example, may also be derived." 

"Besides comparing the current 5-foot sample interval to a 1-foot inter­
val, the proposed experiment would test a further modification suggested by 
the conclusion about the desirability of investigating a larger fraction of 
the high-grade material than would an ordinary systematic sample. Particu­
larly, if a basic 5-foot sample interval were adopted, additional samples 
might be taken only where initial assays were high grade, and estimation made 
with appropriate statistical methods. Thus , the amount of work and expense 
would be increased less than the fivefold increase associated with a change 
from a 5-foot to a 1-foot sample interval." In the earlier report we 
described specific plans that could be used to sample diamond-drill core from 
the Homestake mine, gave the advantages and disadvantages of each , and sug­
gested details to be specified for the particular experiment. 

After the proposed experiment was devised, G. C. Mathisrud, former assist­
ant chief geologist, Homestake Mining Company, brought up an additional point 
that had been raised within the company: the proposed substitution of XRT 
diamond-drill core of 0,75 inch diameter for the EX diamond-drill core of 
0.9375 inch diameter currently obtained. Thus _, this report considers specifi­
cally the following changes that could be made in diamond-drill sampling at 
the Homestake mine: 

1. XRT core instead of EX core could be taken, 

2. The sampling interval c ould be reduced from 5 feet to a narr ower 
width, and/or 

3. Sampling could be modified in order to take additional samples only 
where initial assays were high grade. 

ACKNOWLEDGMENTS 

We gratefully acknow ledge the cooperation of the Homestake Mining Company , 
in particular for changing their usual sampling procedure in order t o provide 
assay data from 1-foot intervals of diamond-drill core. G. C. Mathisrud , for­
mer assistant chief geologist, was especially helpful in discussing the inves­
tigation with us in detail. 
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FIGURE 1. • Longitudinal Sections to Show Locations of Diamond-Drill Holes Yielding 
900 Assay Values for Experimenta I Sampling Study, Homestake Mine, 
Lead, S. Dok. 



5 

DATA 

Three sets of data are discussed in this report: 1-foot data, 5-foot 
data, and 1-inch data. The first set, for convenience designated the 11 1-foot 
data," comprises 900 assay values for gold obtained specially f or this study 
by the Homestake Mining Company on 1-foot-long samples of EX diamond-drill 
core. The locations of the drill holes are plotted in figure 1, and the 
assays are listed in the appendix. Because of core losses, 363 intervals were 
less than the full 1 foot; however, the statistics in table 1 show no evidence 
that the gold content was different in the short core intervals than in the 
full core intervals (statistical tests indicate that the correlation coeffi­
cient of 0.049 is not different from O and that the correlation coefficient of 
0.120 is not very different from 0). 

TABLE 1. - Summary width data for 1-foot-long intervals of EX diamond-drill 
core from the Homestake mine, Lead, S. Dak. 

Total number of width measurements .....................•.......... 
Number of width measurements of less than 1 inch •••••••••••••.•••• 
Mean width, feet . ................................................ . 
Standard deviation ............................................... . 
Correlation coefficient between gold and width values ••••••••••••• 
Correlation coefficient between logarithm of gold and width values. 

900 
363 

• 95 
.080 
.049 
.120 

The second 
values for gold 

set of data, designated the "5-foot data," comprises 
obtained from holes drilled in the regular course of 

297 assay 
the Com­

pany's mining operation nearby the holes that provided the 1-foot data. The 
third set of data, designated the "1-inch data," comprises 219 assay values 
for gold obtained on 1-inch-long segments of EX core from holes drilled at the 
Homestake mine for the Bureau of Mines in a previous sampling study(~). 

In table 2, summary statistics for the three sets of data are recorded. 
The methods of calculation are explained in an earlier report (£), and the 
significance of the various statistics are discussed later in this report. In 
table 2 and throughout this report, gold values are reported in grams per met­
ric ton (parts per million), for the several reasons. Because the Company 
records assays in dollars at the rate of $20.67 per troy ounce, a change to a 
unit that would be easily interpreted by other engineers seemed advisable. 
Because the grams-per-metric-ton unit is used nearly everywhere, except in 
some English-speaking countries, and is the most convenient unit for calcula­
tions, it was adopted instead of troy ounces per short ton. The values in 
grams per metric ton can be converted to dollars at $20.67 per short ton by 
multiplying by 0.60287; to pennyweights per short ton by multiplying by 
0.58333; and to ounces per short ton by multiplying by 0.029167. 
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TABLE 2. - Summary data calculated from two sets of gold assay data 
from the Homestake mine, Lead, S. Dak. 

Tvoe of data 
Item Gold, grams per metric ton I Gold, logarithms 

No tation I Value I Notation I Value 
900 OBSERVATIONS ON 1-FOOT-LONG EX CORES 

- -Mean • •••••••••••••••••••.•••••.• w 7 .59 u 0.578 

Variance ........................ SW 2 327 Su 2 3.024 

Standard deviation •••.•...•....• SW 18 Su 1.739 

Geometric mean • ••••••••••••••••• eU 1.783 - -
Multiplying factor for geometric 

mean • •••••••••••••••••••••••••• '!'n (\su2 ) 4 .516 - -
Estimate of mean from logarithms m 8.1 - -

297 OBSERVATIONS ON 5-FOOT-LONG EX CORES 
-Mean • •.••••••••••••••.•.•.•••••• w 4.04 u 0.145 

Variance . .........•....•........ SW 2 64 Su 2 2.553 

Standard deviation ••..•••..••.•• SW 8.0 Su 1.598 

Geometric mean • ••••••••••••••••• ell 1.156 - -
Multiplying factor for geometric 

mean • ••.•••••••••••••••••••••.• \If· n (ks 2 )2 u 3.549 - -
Estimate of mean from logarithms m 4.1 - -

219 OBSERVATIONS ON 1-INCH-LONG EX CORES 
- -Mean • ••••••••••••.•••••••••••••• w 42.70 u 1.036 

Variance ........................ SW 2 28,609 Su 2 5.6555 
Standard deviation •..•..••••.... SW 169 Su 2.378 

-Geometric mean • ••••••.•••••••••• eU 2.817 - -
Multiplying factor for geometric 

mean • ••••••••••••••••••••.••••• \If' n (k 2 )2Su 16 .115 - -
Estimate of mean from logarithms m 45.4 - -

FREQUENCY DISTRIBUTIONS 

Frequency distributions of gold values are presented in table 3 for the 
1-foot data and in table 4 for the 5-foot data. These tables and figure 3 in 
the previous report (~) display distributions that are ex tremely skewed to the 
right. (In table 4, the upper 1 percent of the distribution recorded in 
table 3 is missing; perhaps it is not naturally present, or the samples are of 
larger volume,) Distributions like these characterize assay data from many 
mines of coarse-grained gold ore. 
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TABLE 3. - Frequency distribution of 900 gold assays from 1-foot-long intervals 
of EX diamond-drill core from the Homestake mine, Lead, S. Dak. 

Assay interval, Frequency Cumulative Relative cumulative 
grams per metric ton frequency frequency, percent 

0- 5 632 632 70.22 
5- 10 91 723 80.33 

10- 15 58 781 86.78 
15- 20 31 812 90.22 
20- 25 18 830 92.22 
25- 30 17 847 94 .11 
30- 35 14 861 95.67 
35- 40 3 864 96.00 
40- 45 7 871 96. 78 
45- 50 3 874 97 .11 
50- 55 5 879 97.67 
55- 60 2 881 97.89 
60- 65 2 883 98.11 
65- 70 6 889 98.78 
70- 75 1 890 98.89 
75- 80 1 891 99.00 
80- 85 1 892 99.11 
85- 90 0 892 99.11 
90- 95 0 892 99.11 
95-100 1 893 99.22 

100-105 1 894 99.33 

115-120 2 896 99.56 
120-125 1 897 99.67 
135-140 1 898 99.78 
200-205 1 899 99.89 
255-260 1 900 100.00 

TABLE 4. - Frequency distribution of 297 gold assays from 5-foot-long intervals 
of EX diamond-drill core from the Homestake mine, Lead, S. Dak. 

Assay interval, Frequency Cumulative Relative cumulative 
grams per metric ton frequency frequency percent 

0- 5 231 231 77. 78 
5-10 28 259 87.21 

10-15 19 278 93.60 
15-20 7 285 95 .96 
20-25 6 291 97.98 
25-30 2 293 98.65 
30-35 0 293 98.65 
35-40 1 294 98.99 
40-45 1 295 99.33 
45-50 0 295 99.33 
50-55 0 295 99.33 
55-60 1 296 99.66 
60-65 0 296 99.66 
65-70 0 296 99.66 
70-75 1 297 100.00 
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FIGURE 2. - Histogram af the Natura I Logarithms of 
900 Gold Values for the 1-Foot Data. 

For skewed data like these, 
it is customary to take loga­
rithms (§) and study their dis­
tribution, which may be nearly 
normal. Figure 2 is a histogram 
of the distribution of loga­
rithms for the 900 gold values 
whose frequency distribution is 
given in table 3. This distribu ­
tion is not normal, because t he 
assaying is not sensitive enough 
to differentiate the gold values 
smaller than 1 gram per ton 
(ln 1 = O). If the assaying 
were more sensitive, the distri­
bution of logarithms might be 
fairly close to the distribution 
in figure 3, which is a histo­
gram for 900 fictitious gold 
values from a distribution with 
the same mean and variance as 
the empirical distribution. 

GOLD CLUSTERING 

Frequency distributions of 
gold assays do not indicate the 
geographical distribution of the 
gold within the ore bodies; the 
geographical distribution is 
more important than the fre ­
quency distribution for devising 
a sampling plan. Particles of 
gold (or any other constituent 
present in minute amounts) may 
be distributed in a rock body in 
several ways. When gold parti­
cles are randomly distributed, 
the chance of a gold particle 
being present at one place is 
the s ame as the chance of its 
being present elsewhere. Or the 
gold particles may b e distrib­
uted in an orderly pattern; a 
f arfetched illust r ation would be 
dis t ribution in a three­
dimensional grid at specified 
grid points. However, the gold 
in the Homestake mine is evi ­
dently distributed in a third 
way: in clumps or clusters 
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rather than either in a random or an orderly pattern. Thus, at certain ill­
defined places in the Homestake ore bodies, gold is much more concentrated 
than the average. 

This clustering of gold is of great practical importance, because as a 
consequence, the standard-error-of-the-mean law does not apply. (This law 
states that sw = sJn, where sw is the standard error of the mean, sis the 
standard deviation, n is the sample size, and the observations are assumed to 
be randomly distributed.) Therefore, for clustered gold more mine samples 
than the number predicted by this law are required in order to secure enough 
samples that contain gold for a reliable estimation of the gold content of the 
ore. Although their boundaries are ill-defined, most of the gold is in the 
clusters, and although in principle they can be related to mineralogy and to 
rock type, the association evidently is too subtle and detailed to be taken 
account of in mine sampling. Therefore, clustering is an awkward, but clearly 
present phenonmenon, that must be accepted and provided for in sampling. 

The clustering of the Homestake assay data is demonstrated by the list of 
1-foot assay data in the appendix. The list for each hole shows distinct seg­
ments within the hole with much higher than average gold assays; each segment 
represents in one dimension the clustering present in three dimensions. For 
these particular data, the clustering is so strong that it is unmistakable. 
If it were less strong, clustering would be difficult to prove, because no gen­
erally accepted statistical test for recognizing clustering exists. However, 
one may test whether or not assays are randomly distributed throughout a hole, 
for if assays are not randomly distributed, they may, but need not be, clus­
tered. The test is a serial correlation test explained by Hoel (1, p. 341). 

Applied to the 1-foot data, the test yields the results in table 5. For 
correlations between gold values 1, 2, 3, 4, and 5 feet apart, the table shows 
by a "no" those cases for which (at the 5 - percent significance level) the 
hypothesis that the values are drawn from a population with uncorrelated 
observations is rejected. Table 5 lists 15 rejections, although only three 
(5 percent of 60 tests) would have been expected if there were no serial cor­
relation. These results confirm the fact that the gold values for intervals 
close together are indeed correlated and that the values cannot be randomly 
distributed geographically. 

In table 6, some statistics calculated for the 1- foot data are compared 
to those calculated for other data, in order to investigate the consequences 
of clustering. The statistics in the first part of the table are for 1- to 
5-foot intervals constructed by combining the original assays of the 1-foot­
long cores. The first column of values lists the number of observations, 
which is the original 900 for the 1-foot intervals, and then one-half of 900, 
or 450, for the 2-foot intervals, in which the assays are combined in pairs, 
and so on. The second column gives the mean which is equal to 7.60 g/ton 
regardless of how the assays are combined, and the third column gives the var­
iance. For the 1-foot intervals, the variance is 327.21 or about 320. If the 
standard-error-of-the-mean law applied to these data, the variance for the 
2-foot intervals would be a 2 /n, which is 320/2 = 160. However, the fact that 
the observed variance of 218.48 is larger than 160 shows that the observations 
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are not distributed independently and randomly. Rather assays of adjacent 
1-foot cores especially in the clusters are correlated, with a high assay 
tending to be nex t to high assays on both sides. The 3- to 5-foot intervals 
display the same effect. For the 5 -foo t intervals, the observed var iance of 
124.91 is about twice that of 64, which is predicted by the standard-error-of­
the-mean law. 

TABLE 5. - Results of tests of the hypothesis that assays 
are randomly distributed at various spacings 

in 12 diamond-d rill holes 

Hole Distance between intervals, feet 
1 2 3 4 5 

1 ..................... Yes 1 Yes Yes Yes Yes 
2 ••••••••••••• • ••••••• Yes Yes Yes Yes Yes 
3 ••••••••••••••••••••• Yes Yes Yes Yes Yes 
4 ............•........ No No No No Yes 
5 ••••••••••••••••••••• Yes Yes Yes Yes Yes 
6 ••••••••••••••••••••• No Yes Yes Yes Yes 
7 ••••••••••••••••••••• Yes Yes No Yes Yes 
8 ••••••••••••••••••••• No No No No Yes 
9 ••••••••••••••••••••• No Yes Yes Yes Yes 

10 ..................... Yes No No Yes Yes 
11 .................. .. . Yes Yes Yes Yes Yes 
12 •.••••••••••••••••••• No Yes Yes Yes No 
1 "Yes" indicates hypothesis is accepted at the 5 - percent 

significance level . " No" indicates hypothesis is 
rejected at the 5- percent significance level. 

TABLE 6 . - Estimates of means and variances from different sources 

Number of Gold g/ton 
Source of est irnate observations Mean Variance Variance based 

on 0
2 /n law 

Experimental data: 
1-foot intervals •••• 900 7.60 327.21 320 
2 -foot intervals •.•• 450 7.60 218 .48 160 
3-foot intervals ••.• 300 7.60 165. 77 107 
4-foot intervals •••• 225 7.60 141.44 80 
5-foot intervals •••• 180 7 .60 124. 91 64 

Standard mine data, 
nearby drill holes: 

Group 1 •••..•..•..•• 297 4.01 63.83 -
Group 2 ••••••••••••• 30 7 . 90 141.91 -

The last two rows of table 6 present calculations for the 5-foot data. 
Group 1 is for 297 5-foot intervals; group 2 is a subgroup of group 1, chosen 
to have a mean about equal to that of the 1-foot data, The variances for 
these 5-foot cores are about 15 times the means, as is the variance for the 
simulated 4-foot intervals constructed by combining the 1-foot data; for 
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group 2, t he variance is nearly i dentical with that of the simulated 4 - foot 
intervals . These facts suggest that mixing of the crushed and pulverized 
5 - foot cores during sample preparation was fairly good . 

Clustering within holes is evident from the previous data. However, if 
within the individual clusters the gold was distributed more or less randomly, 
stratified random sampling would be feasible, But table 7 shows that even 
within the clusters the gold distribution evidently is nonrandom, Table 7 is 
constructed like table 6 for the 5 - foot data, except that the data are the 
higher grade grouped data , As in table 6, the variance does not decrease to 
the levels predicted by the standard-error-of - the-mean law which demonstrates 
that gold is not distributed randomly within the clusters . 

TABLE 7. - Estimates of means and variances from higher grade grouped data 

Source of estimate for Number of Gold, /:! /ton 
experimental data intervals Mean Variance Variance based 

on o-2 /n law 
1-foo t intervals ... .... . . . . . 463 13 . 29 422 . 74 420 
2-foot intervals • . ••• . ••.•• • 231 13.29 264 . 34 210 
3 - foot intervals •. . • •• ... • •. 154 13 . 29 202 . 00 140 
4 - foot intervals . • • .• . . . . . • • ll5 13 . 29 163 . 18 105 
5 -foot intervals •.• .. .• ... .• 92 13 .29 141.47 84 

Another consequence of the clustering of gold in the Homestake ore bodies 
is that the variance of observations i s not inversely proportional to sample 
volume as predicted by the theory of sample- volume variance (l_) . In table 8, 
the gold assays for the 1- foot intervals are combined to simulate the assays 
that would have been obtained, assuming perfect sample preparation and assay ­
ing, from 2 - , 3 - , 4 - , and 5 - foot intervals. The observed variances are not 
inversely proportional to the sample volumes, although there is a tendency for 
a small decline, Therefore, using the current procedures of sample prepara ­
tion and assaying, XRT drill core of smaller diameter than EX drill core prob ­
ably yields nearly, if not exactly, as good a sample. 

TABLE 8 , - Sample-volume variance in the 1- foot data 

Item 
Interval length (ft) .. • ....•. 
Volume (cc) .••. • . •• •••...• ••. 
Observed variances (g/ton) .,, 
Theoretical variances (g/ton) 

Volumes and 
1 2 

129 258 
327 218 
320 160 

variance ratios 
3 4 5 

387 516 645 
166 141 125 
107 80 64 

AUGMENTING HIGH VALUES 

As the extremely skewed frequency 
Homestake mine samples contain most of 

distributions 
the gold, and 

demons trate, a few of 
the gold content of 

the 
the 

high - grade ore shoots within the ore bodies also is highly variable and diffi ­
cult to estimate, This phenomenon usually occurs in most gold ore bodies, and 
it would be desirable to develop a sampling plan to sample more of the high ­
grade and less of the low -grade ore than would ordinarily occur in a random or 
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systematic statistical sample. In practice, the rock to be sampled more inten­
sively might be ident i fied in one of several ways: for instance, by scann i ng 
the core or other rock sample wi t h some quick -measur ement devi ce, such as 
X-ray or neutron activa t ion, or by making additional assays when an initial 
assay identifies high-grade ore . 

One sampling me t hod which we have named "augmenting" obtains more samples 
of the high-grade ore by making one or more additional assays of a sample that 
initially yielded a high-grade assay . For instance, the central 1-foot sec­
tion of each 5 - foot length of core might be assayed and then additional assays 
made only i f this f ir s t assay were h i gher than a specified grade . In this sub ­
section, the consequences of app l ying this procedure to the Homestake da t a are 
discussed . Although the procedure was unsuccessful for these data, it may be 
useful for other depos i ts' data . 

For the 1-foot data we invest i gated the properties of statistics obtained 
by augmenting high assays by two additional assays from the 1- foot cores on 
either side of the high assay samples, or, alternatively, by four additional 
assays, two on each s id e . I n t h i s way, the or i ginal assays wer e augmented if 
they were higher than one of the specified values or cutoff grades listed in 
table 9 . The specified values were chosen so that the percent of high - grade 
cor es ranged from 81 to 6 . The t able lists the percent of augmented assays at 
var i ous s pec i fied gr a des . The five r ep l i cat ions were ob t a ined by defini ng 
5-foot - long interva l s s t a rting fr om t he fir s t , second, third, f ourth, and 
fifth foot, with the data lists from the several boreholes arranged sequen ­
t i ally in a single l i s t. The spotty di s tribution of t he gold i s demonstrated 
once again by t he small di ff erenc es among r eplica ti ons. 

TABLE 9 . - Percent of a ugmented assays at var ious s pecified grades 

Repl ication numb er Specif i ed assay g/ t on 
0 .25 1.00 5 . 80 16 . 60 29 . 90 

1 ..................... 82 59 27 13 6 
2 ••••••••••••••••••••• 82 62 29 11 5 
3 ••••••••••••••••••••• 80 60 28 10 4 
4 ••• • ••.•••••••••••••• 81 57 26 14 9 
5 ..................... 81 63 29 11 5 

Average . ...... . ....... 81 60 28 12 6 

NOTE ,--The specified assays are not integers, because they were 
or i g i na l ly def i ned in do llars at $20 . 67 . 

As the specif ied assay incr eases, the pe r cent of augmented values 
decreases (table 9) . Al l five replication numbers as well as the average dem­
onstrate the fluctua tion in the es t imated percentages depending on which assay 
is p i cked as the starting poin t. If the f r equency di s tr i bution (table 3) 
applied t o the ent i r e mi ne or t o a clearly defined par t of it, a particular 
assay could be specified, and the fraction of high assays could be calculated 
f r om theo r y r a ther than being empirically estimated . 
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The principal drawback to augmenting is that the resulting means are 
biased. Table 10 shows the percentage biases that are introduced on the aver­
age; the entries are the percentages of the unweighted means corresponding to 
the augmented means. For instance, if assays greater than 16.60 g/ton were 
augmented by 4, the estimated grade would be divided by 0.68 to remove the 
bias. If these estimated biases held for the entire Homestake mine, they 
could readily be eliminated, but unfortunately the biases may vary with the 
grade of ore, its distribution in the mine, and other unforeseen factors. 
Therefore, these results cannot be used for the mine as a whole. 

TABLE 10. - Estimated percentage biases of augmented means 

Augmentation Specified assa1 , g/ton 
basis 0.25 1.00 5.80 16.60 29.90 

2 ••••••••.•••• 0.98 0.96 0.86 0.81 0.83 
4 ••••••••••••• .78 .77 .68 .68 .74 

Because augmenting may be useful in sampling deposits other than Homestake, 
it is of theoretical interest to estimate which cutoff and augmentation schemes 
provide estimates with minimum variance. If the fraction of high assays 
(above a specified value) and low assays were known, an estimate of the grade 
would be given by the formula, 

where f is the fraction, x the mean grade, and the subscripts Land H stand 
for low and high, respectively. An estimation of the variance of estimate 
would be given by the formula, 

2 2 
0 0

Variance = ft L + f~ H , 
I\_ nH 

where 0 
2 is the population variance and n is the sample size. An estimation 

of the variance of the unbiased estimate would be given by the formula, 

Variance of unbiased estimate= variance/bias 2
• 

Table 11 gives the variances of unbiased estimates for each of the cut­
offs and each of the augmenting schemes. The table shows that an augmentation 
by four observations at a specified assay of 16.60 g/ton leads to a minimum 
estimated variance. The results are insensitive to the cutoff grade but are 
rather sensitive to the number of assays used to augment. 

TABLE 11. - Estimated variances of unbiased estimates 
from augmented means 

Augmentation Specified assa 1 , g/ton 
basis 0.25 1.00 5.80 16.60 29.90 

2 ••••••••••• 0.85 0.80 0.63 0.55 0.52 
4 ••••••••••• • 72 .66 .50 .44 .so 
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CONCLUSIONS 

From this investigation, we draw the following conclusions: 

1. The frequency distribution of the 900 1-foot gold values is skewed to 
the right but is not lognormal, probably because the assaying is not sensitive 
enough to differentiate among gold values smaller than about 1 g/ton. 

2. As gold particles are clustered throughout the ore shoots, more mine 
samples are needed to obtain a specified precision of estimated grade than 
that precision predicted by the standard -error-of -the-mean law of statistics. 

3. As a second consequence of the clustering, the variance of gold val­
ues is not inversely proportional to sample volume as predicted by the theory 
of sample-volume variance . Therefore, XRT drill core should yield nearly as 
precise results as the more expensive EX drill core yields following present 
sample preparation and assaying procedures. If present methods of sample 
preparation were modified to obtain better mixing, XRT drill core should yield 
more precise results than present EX core yields . 

4 . As a third consequence of the clustering, sampling at 5-foot inter­
vals yields nearly as precise results as sampling at 1-foot intervals. Signif­
icant correlations are found among assays as far apart as 6 feet. Therefore, 
with the attendant increase in cost, there is little or no advantage to sam­
pling at a narrower interval than 5 feet. 

5. Augmenting high values, by making one or more additional assays of 
samples that initially yielded a high-grade assay, i s an unsatisfactory method 
for the Homestake ore bodies, because the resulting biased estimates cannot be 
adjusted reliably. However, this method may have application in the sampling 
of other ore bodies. 
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APPENDIX.--LIST OF 1-FOOT DATA 

Serial number I From To I Width 2 feet GoldL-...8,/ton 
DRILL HOLE NO. 1 

1 ................... 0 1 1.00 5.97 
2 ................... 1 2 1.00 1.99 
3 ................... 2 3 0.75 1.99 
4 . •.•.•.•........... 3 4 1.00 11.94 
5 ................... 4 5 1.00 2.32 
6 ................... 5 6 1.00 0.66 
7 .•••........•....•. 6 7 1.00 18.25 
8 • ..•.•.•....•.•.•.• 7 8 0.83 2.65 
9 ................... 8 9 1.00 0.66 

10 . .................. 9 10 1.00 11.94 
11 . .................. 10 11 1.00 12.27 
12 ................... 11 12 1.00 1.33 
13 ................... 12 13 1.00 1.99 
14 . .................. 13 14 1.00 10.28 
15 ................... 14 15 0.83 1.99 
16 .................. . 15 16 1.00 3.32 
17 . .................. 16 17 1.00 33.34 
18 . .................. 17 18 1.00 104 .17 
19 ....•.............. 18 19 1.00 5 .14 
2 0 • ••..• . ..•...•.••.. 19 20 1.00 1.99 
21 ................... 20 21 0.92 1.00 
22 ................... 21 22 0.83 2.32 
23 . ................. . 22 23 0.79 0.66 
24 . ••..••.•.........• 23 24 0.79 1.66 
25 ................... 24 25 1.00 0.66 
2 6 • ......•..••....•.. 25 26 1.00 0.66 
2 7 ••••••••••••••••••• 26 27 1.00 0.17 
2 8 • •...•...•...•..... 27 28 1.00 0.66 
2 9 ••...•••.•...•.••.. 28 29 1.00 0.33 

DRILL HOLE NO. 2 
30 . .................. 0 1 1.00 1.33 
31 . .................. 1 2 0.92 0.50 
3 2 ................... 2 3 0.92 1.33 
33 ................... 3 4 0.92 20.90 
34 ................... 4 5 0.92 0.33 
35 ................... 5 6 1.00 9.29 
3 6 ................... 6 7 1.00 0.33 
3 7 .•................. 7 8 0.92 0.66 
3 8 . .................. 8 9 0.92 0.33 
3 9 ................... 9 10 0. 92 6.63 
40 . .................. 10 11 1.00 139 .33 
41 ................... 11 12 1.00 32 .51 
4 2 ................... 12 13 1.00 5.31 
43 . .................. 13 14 1.00 17.91 
44 . .................. 14 15 0.92 21.56 
45 ..................• 15 16 0.92 27.87 
4 6 . .................. 16 17 1.00 21.23 
4 7 ................... 17 18 1.00 1.99 
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Serial number 

48 ....... ............ 
49 . •..•......•....... 
50 . .................. 
51 . .................. 
5 2 ••.•••••••••••••••• 
53 . .................. 
5 4 ................... 
5 5 ......•.••.•.•...•• 
5 6 . .................. 
5 7 • .•••.••.•...•..•.• 
5 8 . ................•. 
5 9 • •.••.••.........•. 
60 ..... .............. 
61 . .................. 
62 ................... 
63 . .................. 
64 . .................. 
65 . .................. 
66 ................... 
6 7 • .••••••••••••••••• 
68 ...... ............. 
69 . .................. 
70 . •..•....••.•....•. 
71 . .................. 
7 2 ••••••••••••••••••• 
7 3 • •••••••••••••••••• 
74 ....•.............• 
7 5 ••••••••••••••••••• 
7 6 ....•.............. 
7 7 . .................. 
7 8 . .................. 
7 9 ................... 
80 . .................. 
81 ................... 
82 ................... 
83 . .................. 
84 • .................. 
85 . .................. 
86 . .................. 
8 7 ...............•... 
88 . .................. 
89 . .....•............ 
90 ....... ............ 
91 . .................. 
92 . .................. 
93 . .................. 
94 . .•................ 
95 ................•.. 
9 6 ............•...... 

I From I To I Width, feet Gold:......E_/ton 
DRILL HOLE NO. 2--Continued 

18 19 1.00 3 .15 
19 20 1.00 23.89 
20 21 1.00 27 .53 
21 22 1.00 4.64 
22 23 0.92 11.61 
23 24 0.92 0.66 
24 25 1.00 0.66 
25 26 1.00 40.80 
26 27 1.00 14 .18 
27 28 1.00 12.61 
28 29 1.00 11.61 
29 30 0.92 12 .61 
30 31 0.92 15. 92 
31 32 0.92 17.08 
32 33 1.00 10.95 
33 34 1.00 1.99 
34 35 1.00 7.30 
35 36 1.00 12.27 
36 37 0.92 11.61 
37 38 0.92 21.90 
38 39 1.00 14 .60 
39 40 1.00 17.67 
40 41 1.00 67.01 
41 42 1.00 21.31 
42 43 1.00 13 .27 
43 44 0.92 25.79 
44 45 1.00 1.99 

183 184 1.00 22.56 
184 185 0.92 40.97 
185 186 0.92 26.54 
186 187 1.00 8.04 
187 188 1.00 15 .09 
188 189 1.00 18.08 
189 190 0.92 28.61 
190 191 0.92 16.01 
191 192 1.00 5.97 
192 193 1.00 54.32 
193 194 1.00 50 .59 
194 195 1.00 55 .5 7 
195 196 1.00 9.45 
196 197 1.00 25.05 
197 198 1.00 29.11 
198 199 1.00 4 .15 
199 200 0.92 32 .10 
200 201 0.92 25.38 
201 202 1.00 8.96 
202 203 1.00 20.57 
203 204 0.92 13.10 
204 205 0.92 31.18 

9 7 ................... 205 206 1.00 19.24 



100 

105 

110 

115 

120 

125 

130 

135 

140 

145 
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Serial number { From To I Width 1 feet Go ldL.....&/ton 
DRILL HO LE NO . 3 

98 . ................. 0 1 0.92 1.99 
9 9 .................. 1 2 0.92 1.66 

. ................. 2 3 1.00 14. 60 
101 . ................. 3 4 1.00 9 . 79 
102 . ................. 4 5 1.00 3.32 
103 . ................. 5 6 1.00 3.65 
104 . ................. 6 7 0.92 6.30 

.................. 7 8 0.92 3.98 
106 . ................. 8 9 1.00 7. 96 
10 7 .................. 9 10 1.00 7.63 
108 . ................. 10 11 1.00 18 .58 

DRILL HOLE NO . 4 
109 .................. 0 1 1.00 1.00 

. ................. 1 2 1.00 2.32 
111 . ................. 2 3 1.00 0.66 
112 . ................. 3 4 0.92 6.63 
113 .................. 4 5 0.92 0.66 
114 . ................. 5 6 1.00 4.64 

.................. 6 7 1.00 0.66 
116 .................. 7 8 1.00 0.17 
117 . ................. 8 9 0.92 1.33 
118 . ................. 9 10 0.92 0.66 
119 .................. 10 11 1.00 6.30 

. ................. 11 12 1.00 0.66 
121 .. •..... ...•...... 12 13 1.00 23.97 
122 ... ............. .. 13 14 1.00 32 .51 
123 .. ................ 14 15 1.00 12 .94 
124 . ................. 15 16 0.92 4.98 

.................. 16 17 0.92 4.31 
126 . ................. 17 18 1.00 1.99 
12 7 . .............. , , , 18 19 1.00 13 .44 
128 . ................. 19 20 1.00 1.00 
12 9 ••••••••••••••• , , , 20 21 1.00 0.66 

. ................. 21 22 1.00 0.66 
131 . ................. 22 23 0.92 0.17 
132 . ................. 23 24 0.92 0.17 
133 . ................. 24 25 1.00 0.17 
134 .... .............. 25 26 1.00 0.17 

. ................. 26 27 1.00 0.17 
136 . ................. 27 28 1.00 0.17 
13 7 .................. 28 29 1.00 0.66 
138 . ................. 29 30 0.50 0.17 
13 9 . ................. 30 31 0.50 0.66 

. .•............... 31 32 0.50 1.33 
141 . ................. 32 33 1.00 1.33 
142 . ................. 33 34 1.00 2.65 
143 ..•............... 34 35 1.00 31.27 
144 . ................. 35 36 0.83 47 . 44 

.................. 36 37 0.83 5.97 
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Serial number From I To I Width 1 feet GoldL....&/ton 
DRILL HOLE NO. 4--Continued 

146 . ................. 37 38 0.83 2.99 
14 7 . ................. 38 39 0.92 12. 94 
148 . ................. 39 0.92 3,98 
149 . ................. 41 1.00 7. 96 
15 0 . .....•........... 41 42 1.00 11.61 
151 . ................. 42 43 1.00 6.30 
15 2 •••••••••••••••••• 43 44 1.00 8.96 
15 3 . ................. 44 1.00 16.92 
154 . ................. 46 1.00 10.95 
155 .................. 46 47 1.00 2.65 
15 6 .•.••............. 47 48 1.00 10.95 
15 7 • .•............... 48 49 1.00 5. 64 
15 8 . ................. 49 1.00 2.99 
15 9 . ................. 51 1.00 0.66 
160 . ................. 51 52 1.00 1.33 
161 . ................. 52 53 0.92 0.66 
162 .................. 53 54 0.92 1.00 
163 . ................. 54 1.00 1.33 
164 . ................. 56 1.00 3.65 
165 . ................. 56 57 1.00 1.66 
166 . ................. 57 58 1.00 1.99 
16 7 ................•. 58 59 0.92 3.65 
168 . ................. 59 1.00 8.96 
169 . ................. 61 1.00 1.99 
170 . ................. 61 62 1.00 2.32 
171 . ................. 62 63 0.92 0.66 
17 2 •.••.......•.....• 63 64 0.92 1.66 
17 3 .•................ 64 1.00 0.66 
174 . ................. 66 1.00 15 .43 
17 5 .................. 66 67 1.00 8.29 
17 6 . ................. 67 68 0.92 31.60 
17 7 . e 68 69 0.92 1.66• e e • e e e e e • e e e I I • 

17 8 e 69 1.00 5.31•• e e • • e e e e • I e I e • I 

• I e e e • e e e e e I e e I I •17 9 I 71 1.00 31.35 
e e • I e e I e I I I e e I e I180. e 71 72 1.00 18 .41 
I • e I I I e e e e e e e e e e181 .. 72 73 1.00 98.11 

182 . ................. 73 74 1.00 62.04 
183 .................. 74 0.92 1.33 
184 e 76 0.92 26.04• I I I e e I e I I e e • e e • I 

e I • I e e • e I • I I I • e e e185 e 76 77 1.00 6.97 
186 . ................. 77 78 1.00 4.64 

• • • I e I 1 1 I e I • I • I I •18 7 I 78 79 1.00 6.63 
188 . ................. 79 1.00 66.51 
18 9 .................. 81 0.92 13.93 
190 . ................. 81 82 0.92 12 .94 

I I • e I • e • I I e • • I e •191. I 82 83 1.00 4.98 
192 .................. 83 84 1.00 20.32 
193 . ................. 84 LOO 9.62 
194 . ................. 86 1.00 2.99 
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Serial number IFrom To Width, feet Gold, g/ton 
DRILL HOLE NO. 4--Continued 

195 .................. 86 87 1.00 3.98 
196 . ................. 87 88 0. 96 0.66 
19 7 .•.• . ....•...... , • 88 89 0.88 0.17 
198 . ................. 89 0.92 0.66 
19 9 . ................. 91 0.92 0.17 

. ................. 91 92 1.04 0.66 
201 . ................. 92 93 1.00 0.17 
202 . ................. 93 94 1.00 a.so 
2 03 . ................. 94 0.92 0.66 
2 04 . .••.....•...•.... 96 1.00 0.17 
2 05 ....•.•.....••.. , • 96 97 0.92 0.33 
206 . ................. 97 98 1.00 0.33 
207 . ................. 98 99 0. 96 0.66 
208 . ................. 99 0.92 0.17 
209 e I e I I I e e I I I e I I I e I e 101 0.92 0.17 

. ................. 101 102 1.00 0.17 
211 . ................. 102 103 1.00 0.17 
212 . ................. 103 104 1.00 0.17 
213 . ................. 104 0.92 0.17 
214 . ................. 106 0.92 0.17 
215 . ................. 106 107 1.00 0.17 
216 .................. 107 108 0.92 0.17 
217 I I ■ I I ♦ I I I I e I e I I I I I 108 109 0.92 0.17 
218 . ........... , .. , .. 109 0.92 0.66 
219 • ................. 111 0.92 0.66 

. ................. 111 112 1.00 0.33 
221 . ................• 112 113 0.92 0.66 
222 .................. 113 114 0.92 0.17 
223 . ................• 114 a.so 0.17 
224 . ................. 116 0.67 0.17 
225 .................. 116 117 0.67 0.17 
22 6 . ................. 117 118 a.so 0.17 
22 7 . ................. 118 119 0 .58 0.17 
22 8 . ................. 119 0.83 0.17 
22 9 . ................. 121 1.00 0.66 

. ................. 121 122 0.92 0.66 
231 . ................. 122 123 0.92 0.17 
2 32 . ................. 123 124 1.00 0.17 
233 . ..•.............. 124 1.00 0.17 
234 • ..........•.... · · 126 0.92 0.17 
235 . ................. 126 127 1.00 0.17 
236 . ................. 127 128 1.00 0.17 
23 7 . ................. 128 129 1.00 0.33 
238 . ................. 129 0.92 0.17 
2 39 . .•............... 131 1.00 0.17 

. ................. 131 132 1.00 0.17 
241 . ................. 132 133 0.92 0.33 
242 . ................. 133 134 0.96 0.17 
243 . ..........••..... 134 1.00 0.17 
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Serial number From To Width, feet Gold, g/ton 
DRILL HOLE NO. 4--Continued 

244 . ................. 136 1.00 1.33 
245 • ..••••....•....•• 136 137 1.00 1.33 
246 • •••••..........•. 137 138 1.00 0.66 
24 7 • ••••••••••••••••• 138 139 1.00 0.17 
248 . ................. 139 1.00 2.32 
24 9 • ••••••....••..••• 141 1.00 1.00 
25 0 . ................. 141 142 1.00 1.00 
25 1 . ................. 142 143 0.96 0.33 
25 2 . ................. 143 144 0.92 0.33 
25 3 . ....•...•........ 144 1.00 0.66 
254 • .••••..•••.....•. 146 1.00 0.66 
255 .................. 146 147 0.83 0.66 
25 6 . ................. 147 148 1.00 0.33 
25 7 • .•............... 148 149 0.96 0.17 
25 8 . •................ 149 1.00 0.66 
25 9 . ................. 151 1.00 1.33 
260 . ................. 151 152 1.00 1.33 
261 . ................. 152 153 0.87 0.66 
262 ......•........... 153 154 0.92 15. 92 
2 63 . ................. 154 1.00 1.00 
2 64 • •••.•.••.•••••••• 156 1.00 1.00 
265 . ................. 156 157 1.00 0.66 
266 . ................. 15 7 158 0.92 0.66 
2 6 7 • •.••••.....•.•... 158 159 1.00 0.66 
2 68 . .......••..•..... 159 1.00 29.69 
2 69 . .....•........... 161 0.92 2.32 
2 70 . ......•.......... 161 162 0.87 1.99 
2 71 .........•........ 162 163 0.83 2.32 
2 72 • .••..••••..•..... 163 164 1.00 1.99 
2 7 3 •.....•••.••••..•. 164 0.92 4.64 
2 74 . ..•.......•....•. 166 0.92 4 .64 
2 7 5 •••....••..•.•.••. 166 167 0.92 4.31 
2 7 6 ..••..•....••...•• 167 168 1.00 21.65 
2 7 7 ..•••..••.•..•••.. 168 169 0.83 6.30 
2 7 8 . .•..•..••..•..... 169 0.92 6.63 
2 7 9 •••.•.•...•.••..•• 171 1.00 9.62 
280 • •..•••.•••••••.•. 171 172 1.00 10.95 
2 81 .••........••....• 172 173 1.00 12.94 
2 82 •.•••.•..•••.•..•. 173 174 1.00 1.00 
2 83 . •.•.......•...... 174 1.00 13 .27 
284 . ....•........•••• 176 0.92 8.63 
285 •••.••.•....••.... 176 177 0.92 4.64 
286 .•••.••••...•••.•. 177 178 1.00 1.99 
2 8 7 .•..•....•........ 178 179 0.92 4.31 
288 . ••.•..•.••.••.•.. 179 1.00 0.66 
2 8 9 • .•••....•..•.•.•. 181 0.92 4.64 
290 • •••..•••..•••.•.. 181 182 0.92 5.31 
2 91 •.••••..••.••....• 182 183 0.92 2.32 
2 92 ......••••........ 183 184 1.00 1.99 
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Serial number I From I To I Width, feet Gold z.___8,/ ton 
DRILL HOLE NO . 4 --Continued 

2 93 • .•............... 184 185 0 .so 2 . 32 
2 94 • •••••..••.••••••• 185 186 0 . 50 1.33 
2 95 ............... • .. 186 187 1.00 5 . 14 
2 96 . ................. 187 188 1.00 6 . 97 
2 9 7 •.•••••••••••••••• 188 189 0 . 92 1.33 
2 98 . ................. 189 190 1.00 0 . 17 
2 99 . ................. 190 191 1.00 0 .17 

.. ................ 191 192 0 . 92 0 . 66 
301 . ................. 192 193 0 . 92 0 . 33 
302 . ................. 193 194 1.00 0 . 33 
303 ...•.............. 194 195 1.00 0 . 66 
304 . ................. 195 196 1.00 0.17 
305 . ................. 196 197 1.00 0.17 
306 . .............. , .. 197 198 1.00 0.17 
30 7 • ................. 198 199 1.00 0 . 17 
308 . ................. 199 200 1.00 0 . 66 
309 . ................. 200 201 1.00 0 . 17 

. ................. 201 202 1. 00 0.17 
311 .. ................ 202 203 0 . 92 1.33 
312 .................. 203 204 0 . 92 65. 85 
313 . ................. 204 205 0.83 1.33 
314 . ................. 205 206 0.92 0.17 
315 .................. 206 207 0.83 1.99 
316 . ................. 207 208 0.92 200 . 71 
317 .................. 208 209 0.92 18.74 
318 . ................. 209 210 0.92 29.19 
319 . ................. 210 211 1.00 71.99 

. ................. 211 212 1.00 4 7. 77 
321 . ................. 212 213 1.00 31. 85 
322 ....•............. 213 214 1.08 41.80 
323 . ...•..•.......... 214 215 1.08 8.63 

DRILL HOLE NO . 5 
324 . ...............•. 0 1 1.00 12.61 
325 .................. 1 2 1.00 6.47 
32 6 . ..•.............. 2 3 1.00 4 . 98 
32 7 .................. 3 4 1.00 2 .32 
32 8 .................. 4 5 0.92 14 .26 
32 9 • ................. 5 6 1.00 2.65 

. ................. 6 7 1.00 1.00 
331 .................. 7 8 1.00 3.65 
332 ...•.....•........ 8 9 0.83 4.64 

• • e • e e e • e • • • e • • I333 • e 9 10 0.92 5.31 
334 • • • e 10 11 1.00 28.53• • • • • • I • e I • • • • 

I • e e • e e I • • e I e e • • e335 • 11 12 0.92 5.31 
e e e • e e I • • • • • I I e e33 6 • e 12 13 1.00 2.65 

• e • I • I I e • e • • e • e • •33 7 e 13 14 1.00 2 .99 
• e ••• I • e e e e e I I e •338 • e 14 15 0 . 92 0.17 

339 e 15 16 0 . 92 9.62•• e • • • • • • e e • e I e • • 

. ..•.............. 16 17 0.92 4.31 
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Serial number From To Width, feet Gold, g/ton 
DRILL HOLE NO . 5--Continued 

341 . ................. 17 18 0.92 3.65 
342 . •••...•....•.•.•. 18 19 0.83 3 .32 
343 . ................. 19 20 0.92 0.66 
344 . ................. 20 21 0.96 0.50 
345 . •..•••....•...... 21 22 0.92 1.00 
346 . ................. 22 23 0.96 0 .66 
34 7 .•••..•.•••..••••. 23 24 0.92 0.17 
348 . ................. 24 25 1.00 0.66 
34 9 . ................. 25 26 1.00 1. 99 

DRILL HOLE NO. 6 
350 . ................. 0 1 0.92 0.17 
351 . ................. 1 2 0. 92 0.17 
35 2 ••.••••••••••••••• 2 3 1.00 0.17 
35 3 • •••••••••••••••.• 3 4 0.92 21.81 
354 . ...•.....••.....• 4 5 1.00 4 .31 
35 5 ..•.........•.•.•. 5 6 1.00 0.17 
35 6 . .....•.......•.•• 6 7 0.92 3.98 
35 7 • ••••••••••••••••• 7 8 0.92 1.99 
35 8 . ................. 8 9 1.00 3.32 
35 9 .................. 9 10 1.00 4 .31 
3 60 • .•.•............• 10 11 0.92 6.30 
3 61 .................. 11 12 1.00 8. 96 
3 62 . ..........•...... 12 13 1.00 7.30 
3 63 . ................. 13 14 0.83 1.99 
364 •••...•........... 14 15 0.92 0.17 
365 . ................. 15 16 0.83 0.17 
3 6 6 •••••••••••••.•••• 16 17 0.83 0.66 
3 6 7 •••••••••••••••••• 17 18 0.92 0 . 17 
3 68 . ................. 18 19 0.79 3.32 
3 6 9 .••••.••.•.••••.•• 19 20 0.83 0.66 
3 7 0 • .•.•.•....•...•.• 20 21 0.83 0.66 
3 71 . .•.•.•.....•..... 21 22 0.83 1.33 
3 7 2 .•••.••...•••••.•. 22 23 0.92 3.98 
3 7 3 .••..•.•••.•....•• 23 24 0.83 3.65 
3 74 . .•.••.....•.....• 24 25 0.79 1.33 
3 7 5 ...........•...... 25 26 0.83 0.66 
3 7 6 .•....•.•.•..•.... 26 27 0.83 0 . 66 
3 7 7 ...•••....•......• 27 28 0.83 1.33 
3 7 8 .........•..•..... 28 29 0.83 0.66 
3 7 9 . ........•...•.... 29 30 0.88 2.32 
380 . ..............•.. 30 31 0.83 0.66 
3 81 . .•......••.....•. 31 32 0.83 0.66 
382 ............•.•... 32 33 0. 83 1.66 
383 . ....•............ 33 34 0.83 1.33 
3 84 . ••..•.........•.. 34 35 0.92 1.33 
3 85 •..•........••. 0 •• 35 36 0.92 1.66 
386 ..•••...•..•. 0 •••• 36 37 1.00 0.66 
3 8 7 •.•.•.••••..•..... 37 38 1.00 0.17 
3 88 . ...•.•........•.. 38 39 1.00 1.00 
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Serial number IFrom I To l Width, feet Gold1--&L.ton 
DRILL HOLE NO. 6--Continued 

3 8 9 • •••••••••••••.••• 39 1.00 0.66 
390 . ...•.•......•..•• 41 1.00 0.66 
3 91 • ..••..•.....•..•. 41 42 1.00 0.17 
3 92 •.....•......•..•• 42 43 1.00 2.99 
3 93 •••....•.•...•...• 43 44 1.00 6.80 
394 • •••••••••••••••.• 44 1.00 29.03 
3 95 ••••••••.•••••.••• 46 1.00 11.28 
396 . .•............... 46 47 1.00 118. 76 
3 9 7 •••••••••••••••••• 47 48 1.00 124. 74 
3 98 • ...•.......••...• 48 49 1.00 40. 72 
399•••••0•••••••••••• 49 1.00 13.27 
400 . ................. 51 1.00 9.29 
401 . ................. 51 52 1.00 1.99 
402 • •••••••••..•••••• 52 53 1.00 4.98 
403 . .....•........... 53 54 1.00 16 .59 
404 . ................. 54 0.92 0.66 
405 .............•.... 56 1.00 1.33 
406 . ................. 56 57 0.92 0.17 
407 • ••••••••...••..•. 57 58 1.00 0.66 
408 . ................. 58 59 1.00 0.66 
40 9 • •••••••••••••••.• 59 1.00 5.64 
410 . ................. 61 1.00 14.26 
411 . ................. 61 62 1.00 2.99 
412 ..•............... 62 63 1.00 2.32 
413 . ................. 63 64 0.92 3.65 
414 .................. 64 1.00 0.66 
415 .................. 66 1.00 51.25 
416 . ................. 66 67 1.00 1.33 
417 .•................ 67 68 1.00 2.32 
418 . ................. 68 69 0.92 1.66 
419 . ................. 69 0.92 0.66 
420 . ••............... 71 0,96 0.33 
421 . ................. 71 72 1.00 0.17 
422 .................. 72 73 0.92 0.66 
423 .................. 73 74 1.00 1.33 
424 . ................. 74 1.00 0.17 
425 .................. 76 1.00 0.33 
42 6 . ................. 76 77 1.00 0.17 
4 2 7 .................. 77 78 1.00 0.66 
428 . ................. 78 79 1.00 2.65 
42 9 . ................. 79 1.00 1.00 
430 . ................. 81 1.00 6.14 
431 . ................. 81 82 1.00 0.66 
432 . ................. 82 83 1.00 5.31 
4 33 .................. 83 84 1.00 51.50 
434 • ••••••••••••••••• 84 1.00 67.10 
4 35 .•.•.............. 86 1.00 4.64 
4 36 •••••••••••••••••• 86 87 1.00 2.65 
43 7 .................. 87 88 1.00 1.00 
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Serial number I From To Width, feet Gold, g/ton 
DRILL HOLE NO. 6--Continued 

438 . ................. 88 89 1.00 1.33 
43 9 . ••....••••.•.•••• 89 90 1.00 0.66 
440 . ................ , 90 91 1.00 0.66 
441 . ................. 91 92 1.00 1.00 
442 . ................. 92 93 1.00 0.17 
443 . ................. 93 94 1.00 0.17 
444 . ................. 94 95 0.92 1.00 
445 .................. 95 96 1.00 0.17 
446 . ...••......•.••.• 96 97 1.00 2.99 
44 7 •••••...•...••..•. 97 98 1.00 1.00 
448 . ................. 98 99 1.00 2.82 
449 . •.......•..•..... 99 100 0.92 1.16 
450 . ......••..•...... 100 101 1.00 1.00 
451 . ................. 101 102 1.00 1.33 
452 • .......•..•..•... 102 103 1.00 2.32 
453 . ...•.....••.•.... 103 104 1.00 1.33 
454 . ...............•. 104 105 1.00 1.33 
455 •..••••.•.••.•..•. 105 106 0.92 0.33 
45 6 • •••••••••.•••••.• 106 107 0.92 0.66 
45 7 • •...••...•.•...•. 107 108 1.00 0.33 
45 8 . ...•...•.••.••... 108 109 1.00 0.33 
45 9 • •..•....•..•••• , . 109 llO 1.00 0.66 
460 . ............... , , llO lll 1.00 0.17 
461 . ................. lll ll2 0.92 0 .17 
462 . •..••.•.•....•..• ll2 ll3 0.92 0.66 
463 • .•.•...•..••.••.. ll3 ll4 0.96 3.32 
4 64 . ...•.•.....•.•..• ll4 ll5 1.00 2.99 
465 . ••..••..•........ ll5 ll6 1.00 0.33 
466 • .•.....••....••.. ll6 ll7 1.00 0.66 
4 6 7 •••••••••••••••••• ll7 ll8 0.92 1.00 
4 68 . ................. ll8 ll9 0.96 0.17 
46 9 . .....•..•...•..•• ll9 120 0.92 0.66 
4 70 • •.••...•.•...•.•. 120 121 1.00 0.66 
4 71 . ................. 121 122 1.00 0.66 
4 72 • ••...........•..• 122 123 1.00 0.66 
4 73 • ••..••...•....... 123 124 0.92 0.33 
4 74 • ••••......•.....• 124 125 1.00 0.66 
4 7 5 •••••••••••••••••• 125 126 1.00 0.17 
4 76 • •.••......•..•..• 126 127 1.00 0.17 
4 7 7 •••••••••••••••••• 127 128 1.00 1.33 
4 7 8 • ••••••••••••••••• 128 129 1.00 0.66 
4 7 9 • •••••.••.•••••••• 129 130 0.88 0.17 
480 . ................. 130 131 0.92 1.33 
481 . ................. 131 132 0.92 1.33 
4 82 • •....•.•••..•.••. 132 133 1.00 0.66 
483 . ..••...........•. 133 134 1.00 0.33 
484 . •......•.•....... 134 135 1.00 0.17 
485 . ................. 135 136 0.92 0.17 
486 • •..•.•.•••.....•• 136 137 0.83 0.33 
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Serial number ! From ! To ! Width, feet Gold ,_g/ ton 
DRIIJ, HOLE NO. 6--Continued 

487 • ••••••••..•..•.• • 137 138 0.88 0.66 
488 • ..•....•......... 138 139 0.92 1.33 
4 8 9 • ••••••••••••••••• 139 0.83 0.17 
4 90 • ••••.••••••..• • • • 141 0.96 0.17 
4 91 .................. 141 142 0.83 0.17 
4 92 • •..•••••...•.•••• 142 143 0.83 0.17 
4 9 3 •••••••••••••••••• 143 144 1.00 0.66 
4 94 • .••.••..••.•••••• 144 1.00 0.17 
4 95 •.••••••.••••••••• 146 1.00 0.17 
4 96 • •••.•••••.•.••.•. 146 147 1.00 0.17 
4 9 7 •••••••••••••••••• 147 148 1.00 0.17 
4 98 . .•............... 148 149 1.00 0.17 
4 99 •••••••••••••.•••• 149 0.92 0.17 
500 • ..••.••••••...•.. 151 0.92 0.17 
501 .................. 151 152 0.92 0.17 
5 02 . ................. 152 153 0 .92 0.66 
5 03 .................. 153 154 0.92 0.33 
504 . ................. 154 1.00 7.30 
5 05 .•.............••. 156 0.92 23.80 
5 06 .................. 156 157 0. 83 32.93 
5 0 7 ••.•••.•.•..••••.• 157 158 0.92 2.99 
5 08 . .............•... 158 159 0.92 0.66 
5 09 ...............•.. 159 0.92 3.65 
5 10 .................. 161 0.83 2.99 
5 11 .................. 161 162 0.83 3.32 
512 . ................. 162 163 0.92 2.99 
513 . ................. 163 164 0.92 1.33 
514 . ................. 164 0 .83 0.66 
515 .................. 166 0. 92 0.66 
516 .................. 166 167 0.92 0.17 
517 .................. 167 168 0.92 0.66 
518 . ................. 168 169 0.83 1.00 
5 19 .................. 169 0.96 0 .17 
5 20 . ....•............ 171 1.00 0.17 
5 21 ....•.....•.....•. 171 172 1.00 1.33 
5 22 .•................ 172 173 1.00 0.66 
523 ..••.............. 173 174 0.92 0.66 
524 . ...•............. 174 1.00 1.33 
5 25 •...•............. 176 0.83 0.66 
5 2 6 ..•........•....•. 176 177 0. 95 1.00 
5 2 7 ••..•............. 177 178 0.50 0.17 
5 28 . .•............... 178 179 0.50 0.66 
5 2 9 • •.•.•............ 179 0.50 1.00 
5 30 . ................. 181 0.50 0.17 
5 31 ...•.............. 181 182 0.50 0.33 
532 . ..•.............. 182 183 0.50 0.17 
533 . ................. 183 184 0.92 258.10 
5 34 . ........•........ 184 0. 92 35.33 
5 35 •................. 186 1.00 2.99 
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Serial number I From To Width, feet Gold, g/ton 
DRILL HOLE NO. 6 --Continued 

5 3 6 . .•..•...•.......• 186 187 0 . 92 3.32 
5 3 7 ••••••.•••...••.•• 187 188 0.92 1.33 
538 . ................. 188 189 1.00 0.17 
53 9 . ................. 189 190 0.92 0.33 
540 . ................. 190 191 1.00 0.66 
541 . ................. 191 192 0.96 0.33 
542 • ......••••......• 192 193 1.00 0.66 
543 . •..••..........•• 193 194 1.00 0.33 
544 .................. 194 195 0.92 1.00 
545 . .••.•.....•••..•. 195 196 0.92 0.66 
546 . ................. 196 197 1.00 0.33 

DRILL HOLE NO . 7 
54 7 • •• • ..••...•.•.•.. 0 1 0 . 92 8 .63 
548 . ................. 1 2 1.00 9.29 
54 9 • ........•...•..•• 2 3 0.92 9.29 
550 . ................. 3 4 1.00 8.96 
551 . ................. 4 5 1.00 8 .29 
55 2 . ................. 5 6 0.83 14 .60 
553 . ................• 6 7 0.83 13. 93 
554 . .••••.••...••••.. 7 8 0.83 4 . 98 
555 .................. 8 9 1.00 4 .64 
55 6 . ................. 9 10 1.00 3.32 
55 7 • ••••••••••••••••• 10 11 1.00 3.32 
55 8 . ................. 11 12 0.83 2 .32 
55 9 . ................. 12 13 1.00 2.32 
5 60 . ................. 13 14 1.00 18.91 
5 61 . ................. 14 15 1.00 9 .79 
5 62 .................. 15 16 0.92 27 .37 
5 63 . ................. 16 17 1.00 15. 92 
5 64 . ..••••..••.•••..• 17 18 1.00 15 .43 
5 65 ...•........•..... 18 19 0.92 23 .06 
566 . ................. 19 20 1.00 65.02 
5 6 7 •.•••••.••.•••..•• 20 21 1.00 16.42 
5 68 . .............•..• 21 22 1.00 8.04 
5 6 9 • ••••......•.•..•• 22 23 1.00 43 .79 
5 70 . ................. 23 24 1.00 6.30 
5 71 . ................. 24 25 1.00 3.32 
5 7 2 .•••••••••••••••.• 25 26 1.00 1.00 
5 7 3 . ••......••.....•• 26 27 1.00 1.33 
574 ..•...••••.•..•.•. 27 28 1.00 0 .17 
5 7 5 •••••••••••••••••• 28 29 1.00 4 .31 
5 7 6 •••••••••••••••.•• 29 30 1.00 1.99 
5 7 7 • ••••••••••••••••• 30 31 1.00 6.97 
5 7 8 •.•••.•...•.••..•• 31 32 0. 92 10.62 
5 7 9 • .•..••....•.•...• 32 33 1.00 2.99 
5 80 . ................. 33 34 1.00 2.16 
5 81 . ................. 34 35 1.00 7.63 
5 82 .................. 35 36 1.00 1.33 
5 83 .................. 36 37 1.00 1.33 
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Serial number From I To I Width 1 feet Gold1..,_g_/_ton_ 
DRILL HOLE NO. 7--Continued 

584 ..•....•.......•.. 37 38 0.92 2.32 
.................. 38 39 0.92 0.33 

586 .................. 39 40 0.92 2.99 
587 .................. 40 41 0.92 1.33 
588 .................. 41 42 1.00 32.01 
589 •....... . ......... 42 43 1.00 10.28 

.................. 43 44 1.00 30.02 
591 ... . .............. 44 45 1.00 4.31 
592 .................. 45 46 1.00 2.65 
593 ................•. 46 47 1.00 6.97 
594 .................. 47 48 1.00 8.29 

.................. 48 49 1.00 2.65 
DRILL HOLE NO. 8 

596 .................. 0 1 1.00 32.35 
597 .................. 1 2 0.92 41.97 
598 . ................. 2 3 1.00 12 .11 
599 •..............•.. 3 4 0.92 13 .44 

•................. 4 5 1.00 18.41 
601 •................. 5 6 1.00 48.93 
602 ..•............... 6 7 0.92 29.03 
603 ....•............. 7 8 0.92 40.31 
604 •.•.....•......... 8 9 1.00 3.98 

••................ 9 10 0.92 2.32 
606 .................. 10 11 1.00 3.65 
607 ••................ 11 12 0.92 8.63 
608 .................. 12 13 0.92 1.33 
609 ...•.............. 13 14 0.96 1.66 

...........•...... 14 15 0.96 3.98 
611 .................. 15 16 1.00 17 .42 
612 ........•......... 16 17 1.00 8.96 
613 .................. 17 18 1.00 10.62 
614 .•................ 18 19 1.00 9.62 

..••..•........... 19 20 1.00 18.41 
616 ..••.............. 20 21 0.92 8.96 
617 •................. 21 22 1.00 13. 77 
618 •................. 22 23 1.00 5.31 
619 •............... · · 23 24 1.00 6.63 

•................. 24 25 1.00 11.94 
621 . ................. 25 26 1.00 1.99 
622 ...............•.. 26 27 0.92 17 .08 
623 .................. 27 28 0.92 3.98 
624 .................• 28 29 0. 92 7.63 

..•.........•..... 29 30 1.00 5.64 
626 ...•.............• 30 31 1.00 1.99 
62 7.•..........•..... 31 32 1.00 1.33 
628 .................• 32 33 0.96 0.17 
62 9.......... • ....... 33 34 1.00 0.50 

..•..... . ......... 34 35 1.00 0.66 
631 ............•..... 35 36 1.00 0.66 
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Serial number J From I To I Width, feet Gold 1-....&(ton 
DRILL HOLE NO. 8--Continued 

632 ......... ......... 36 37 1.00 0.66 
633 ..•............... 37 38 1.00 0.17 
634 .. ................ 38 39 1.00 1.00 
635 . ................. 39 1.00 2.32 
636 . ................. 41 1.00 7.63 
63 7 . ..••..•....•.•••• 41 42 1.00 5.97 
638 ...•..•........•.. 42 43 1.00 20.40 
639 .................. 43 44 1.00 14 .43 
640 ...•.............. 44 0. 75 2.99 
641 .•..•...•......... 46 0.75 76.47 
642 ....•............. 46 47 0.75 11.53 
643 .................. 47 48 0.75 50.43 
644 .................. 48 49 0.75 57. 72 
645 ...•...•.... ...... 49 0.75 9.95 
646 . .•............... 51 0.75 5.97 
64 7 ..••.............. 51 52 1.00 3.32 
648 .................. 52 53 1.00 1.33 
649 .................. 53 54 1.00 0.17 
650 .................. 54 1.00 0.66 
651 .....•.......•.... 56 1.00 0.33 
652 . ................. 56 57 1.00 0.33 
653 . ................. 57 58 1.00 0.66 
654 ....•.••.......... 58 59 0.92 1.33 
655 . ................. 59 0.96 1.33 
656 ..... ............. 61 1.00 0.66 
65 7 . ................. 61 62 1.00 1.33 
658 .................. 62 63 1.00 2.32 
65 9 . ................. 63 64 0.92 1.99 
660 .................. 64 0.92 3.65 
661 . ................. 66 0.92 1.99 
662 ............•...•. 66 67 1.00 5.97 
663 .... .............. 67 68 0.92 20.73 
664 . ................• 68 69 1.00 10.70 
665 . ................. 69 1.00 15 .26 
666 ...••............• 71 0.92 65 .85 
66 7 • •.••.•.....••.•.• 71 72 1.00 16.09 
668 . ................. 72 73 1.00 7.63 
66 9 . ..•........•..... 73 74 0.92 a.so 
6 70 . ...•............. 74 0.92 1.00 
6 71 . ...•............. 76 0. 92 8.29 
6 72 ...............•.. 76 77 1.00 11.61 
6 7 3 . ..•.............. 77 78 1.00 119.59 
6 74 . ...............•. 78 79 1.00 38.65 
6 7 5 ...•...•.......... 79 1.00 39.48 
6 7 6 . .••.............. 81 1.00 11.94 
6 7 7 . ...........••.•.. 81 82 1.00 80.45 
6 7 8 . ......•.....•.... 82 83 1.00 13 .35 
6 7 9 . .•............... 83 84 1.00 4.64 
680 . .............•... 84 1.00 8.29 



85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

90 

95 

100 

105 

110 

115 

120 

125 

130 
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Serial number ! From ! To I Width, feet Gold .,_g/ ton 
DRILL HOLE NO. 8--Continued 

6 81 .................• 86 1.00 17.83 
6 82 ....•...........•. 86 87 1.00 15. 92 
683 . ................. 87 88 1.00 16.26 
684 . ................. 88 89 1.00 13.85 
6 85 .................. 89 1.00 10.45 
686 .................. 91 1.00 24.22 
68 7 .................. 91 92 0.92 27.04 
688 . ................. 92 93 0.92 60.38 
6 8 9 ••••.•.•.••.•..•.. 93 94 0.92 8.63 
690 . ................. 94 0.92 6.30 
6 91 ............•..... 96 0.92 2.32 
6 92 ..........••....•. 96 97 0.92 0.66 
693 • .••..••...••.•••• 97 98 0.96 0.66 
694 •••••..••...•••..• 98 99 1.00 0.17 
695 .................. 99 0.92 0.17 
6 96 .................. 101 0.92 0.17 
697 • ••••••.••••....•• 101 102 0.92 0.17 
698 . ................. 102 103 1.00 0.66 
6 9 9 ••••..•.•..••.•..• 103 104 1.00 0.66 
700 •••.....•...•...•. 104 1.00 1.99 
701 . ................. 106 1.00 1.33 
702 • ................. 106 107 0.92 0.66 
703 . ................. 107 108 1.00 0.66 
704 . ................• 108 109 1.00 0.66 
7 05 •••••••••••••••••• 109 1.00 1.33 
706 . ................. 111 1.00 3.65 
70 7 . ................• 111 112 1.00 0.17 
708 • ................. 112 113 0.92 0.17 
709 . ................. 113 114 1.00 0.66 
710 . ................. 114 1.00 0.17 
711 .................. 116 0.92 0.66 
712 ...•. • ............ 116 117 0.92 0.17 
713 .................. 117 118 0.92 1.00 
714 . ................. 118 119 1.00 0.66 
715 .................. 119 1.00 0.17 
716 .................. 121 1.00 0.66 
717 ..•....•.......... 121 122 0.96 0 .17 
718 . ................. 122 123 0.92 0.17 
719 ............•..... 123 124 0. 92 0.17 
720 . ................. 124 1.00 0 .17 
721 .................• 126 1.00 0.17 
722 . ................. 126 127 1.00 2.32 
7 23 .................. 127 128 0.92 4.64 
724 . ................. 128 129 0.92 2.65 
7 25 ...........•...... 129 0.88 8.96 
7 2 6 . ................. 131 0.83 1.33 



32 

Serial number 

72 7 . •.......•..• • ..•. 
7 2 8 • •.•.•.....•..•.•. 
7 2 9 • •.•....••.••.•.•. 
7 30 • ................. 
731 ...........•...... 
7 32 •••••••••••.•••••• 
7 33 .......••.•....... 
7 34 •••••••••••••••••• 
735 •••••••••••••••••• 
736 . ................. 
7 3 7 ••••••••.••••••••• 
7 3 8 • ••••..•.•.•.••.•• 
7 3 9 •••••••••••••••••• 
740 • .••••.••.•.••.... 
74 1 . ................. 
74 2 ..••.••..••.••...• 
743 . .••...•...•.•...• 
744 . .....•..•..••.... 
745 ••.•••...••••.•.•• 
746 • .•••••..•..•..••. 
74 7 • •••.•••.••••••••• 
748 . .•••.•..•.•..•.•. 
74 9 • •.•••.•••..•.•.•• 
7 5 0 ••.••••.••••..•.•• 
751 . ............•.••. 
7 5 2 • ••••••.•••••••••• 
7 53 ••.••••••••••••••• 
754 • ..•.............. 
755 . .••.............. 
756 . ................. 
7 5 7 •••••••••••••••••• 
758 .................. 
7 5 9 • ••••••••••.•••••• 
760 . ...............•. 
761 . •.•.............. 
762 . ................. 
763 . ................. 
7 64 ..••.•.....•...... 
7 65 .....•............ 
7 66 • ................. 
7 6 7 .................. 
768 . •...............• 
7 6 9 . ................• 
7 70 • ................• 
7 71 .................• 
7 72 • ....•............ 
7 7 3 ....•.....•....... 
7 7 4 •............•.... 

I From 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

To 
DRILL HOLE NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Width, 
9 

0.92 
0.96 
0.92 
0.92 
0.92 
0.92 
0.92 
0. 92 
0.92 
0.92 
1.00 
1.00 
1.00 
1.00 
1.00 
0.96 
0.96 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.92 
0.92 
1.00 
1.00 
1.00 
1.00 
1.00 
0.96 
0.96 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

feet Go ld, g/t on 

1.00 
0.17 
0.17 
0.17 
1.33 
3.32 

13. 93 
5.31 
6.30 
9.62 
8.29 
3.32 

23.06 
16.42 
5.31 
1.00 
0.66 
4.98 

11.61 
5.31 
7. 96 
2.32 
1.33 
1.33 
1.33 
1.00 
1.33 
0.66 
2.99 
2.32 
1.99 
1.00 
1.99 
0.66 
0.66 
3.65 
7.63 

12.77 
15 .09 
10.62 

1.66 
1.33 
0.66 
1.33 
0.66 
1.99 
1.99 
1.33 

-



5 

10 

15 

20 

25 

30 

35 

40 

45 

33 

Seria 1 number IFrom To I Width 1 feet Gold 1-...&L ton 
DRILL HOLE NO. 10 

7 7 5 •••••••••••••••••• 0 1 0.92 6.97 
7 7 6 •••••••••••••••••• 1 2 0,92 4.31 
7 7 7 •.•••..•.•.•...•.• 2 3 0.96 10.62 
7 7 8 • ..••••••.•••.•.•. 3 4 1.00 0.66 
7 7 9 • ••••••••••••••••• 4 1.00 26.54 
780 . .........•....... 5 6 1.00 0.66 
781 . ................. 6 7 0.92 1.99 
7 82 ................•. 7 8 0.92 0.66 
7 83 • ••••••••••••••••• 8 9 1.00 0.66 
7 84 • •••••••••••••.•.• 9 1.00 0.17 
7 85 ..•..•....••....•. 10 11 0. 96 0 .17 
7 86 • .••..•...•....... 11 12 1.00 0.66 
7 8 7 . •••••.••.....•..• 12 13 1.00 0.66 
7 88 • •.•.•••.••.•••.•• 13 14 0.92 0.17 
7 89 • ••.••••.•.•.••••• 14 1.00 0.66 
7 90 . •.•.••..•......•• 15 16 0.92 0.17 
791 . .•.......•....... 16 17 1.00 0.17 
7 92 •••••••••••••••••• 17 18 1.00 0.17 
793 . ................. 18 19 1.00 0.17 
794 • ••..•.•••.••••.•• 19 1.00 0.17 
795 •••••••...•••.•••• 20 21 0.92 0.66 
796 ••••••••••.••••••• 21 22 0.92 0,33 
7 9 7 • ••••••••••••••••• 22 23 1.00 0.17 
798 . ................. 23 24 1.00 0.17 
799 • ••••••.••••••• ••• 24 1.00 0.66 
800 .................. 25 26 1.00 0.17 
801 . ................. 26 27 1.00 0.17 
802 • ................. 27 28 0.92 0.17 
803 . ................. 28 29 0.92 0.17 
804 . ................. 29 1.00 0.17 
805 . ................. 30 31 1.00 0.17 
806 .............•.... 31 32 1.00 0.17 
807 . ................. 32 33 1.00 0.17 
808 . ................. 33 34 0.92 0.17 
809 . ............... · . 34 1.00 0.17 
810 . ................. 35 36 1.00 0.17 
811 . ................. 36 37 1.00 0.17 
812 . ................. 37 38 1.00 0.17 
813 . ................. 38 39 0.92 0.17 
814 . ................. 39 0.92 0.17 
815 . ................. 40 41 1.00 0.66 
816 . ............•.... 41 42 1.00 0.17 
817 . ................. 42 43 1.00 0.17 
818 . ...•............. 43 44 0.92 0.17 
819 . ................. 44 o. 92 0.17 
82 0 . ..... .... ........ 45 46 0.92 0.17 
821 . ................. 46 47 0.92 0.17 
822 . ................. 47 48 0.92 0.17 
82 3 .................. 48 49 0.96 0.17 



825 

830 

835 

840 

845 

850 

855 

860 

865 

34 

Serial number 

824 .................. 
.........•........ 

82 6 . ................. 
82 7 ...•.............. 
82 8 • ......•.......... 
82 9 • ••••••..•.••••••• 

. .......•......... 
831 .................. 
832 .................. 
833 . ................. 
834 . ................. 

.................. 
83 6 . ..•.............. 
83 7 ••••••••••••.••••• 
838 . ................. 
83 9 . ................. 

. ................. 
841 . .............. ... 
842 • •.......•..••...• 
843 . . ................ 
844 . ................. 

.................. 
84 6 •••••••.•••••••••• 
84 7 •••••••••••••••••• 
848 . ................. 
84 9 • •.••.••.•...•••.• 

. ................. 
851 ..••.............. 
852 . ...............•. 
85 3 .................. 
854 .................. 

.................. 
85 6 • ............. • • • • 
85 7 •................. 
85 8 . •..•............. 

85 9 . •............... • 
. ................. 

861 .................. 
862 ..•............... 
86 3 ...•.............. 
864 .................. 

...•........•.... • 
866 ..•.•............. 
86 7 . ................. 

From I To I Width 1 feet Gold1-..B.!'_ton 
DRILL HOLE NO. 10--Continued 

49 50 1.00 7. 96 
50 51 1.00 1.33 
51 52 1.00 0.66 
52 53 1.00 1.00 
53 54 1.00 2.99 
54 55 1.00 14. 76 
55 56 1.00 5.31 
56 57 0.92 2.82 
57 58 1.00 30.11 
58 59 1.00 5.47 
59 60 0.92 3.98 
60 61 1.00 1.00 
61 62 1.00 0.17 
62 63 1.00 2.32 
63 64 0.92 0.66 
64 65 0.92 3.32 
65 66 1.00 0.50 
66 67 1.00 2.32 
67 68 1.00 0.66 
68 69 1.00 1.33 
69 70 1.00 12.27 
70 71 0.92 10.62 
71 72 0.83 4.31 
72 73 0.92 10.62 
73 74 0.92 4.64 
74 75 1.00 0.66 
75 76 1.00 0.17 
76 77 1.00 0.66 
77 78 1.00 0.17 
78 79 1.00 0.17 
79 80 1.00 0.66 
80 81 1.00 0.66 
81 82 1.00 0.17 
82 83 1.00 0.17 
83 84 1.00 0.66 

DRILL HOLE NO. 11 
0 1 0.83 0.66 
1 2 0.83 0,66 
2 3 0.83 0 .17 
3 4 0.83 1.00 
4 5 1.00 0.17 
5 6 1.00 0.66 
6 7 1.00 0 .17 
7 8 1.00 0.17 
8 9 0.96 0.17 

8 6 8 • •••••••••••••.••. 9 10 1.00 0.17 



5 

10 

15 

20 

25 

30 

5 

10 

15 

20 

25 

30 

35 

Serial number From To I Widthz feet Goldz__g/ton 
DRILL HOLE NO. 12 

86 9 . ............•.... 0 1 1.00 2.99 
870 • ••••••••••.•••.•• 1 2 0.92 2.32 
8 71 ............•..... 2 3 1.00 1.33 
8 7 2 ••••.•••.••.••.•.. 3 4 1.00 2.32 
8 7 3 ••••••••.••••••.•• 4 1.00 1.00 
874 • ••••••.••.•••.... 6 1.00 3.32 
8 7 5 ••••••..•..•••.••• 6 7 0.83 3.98 
8 7 6 • ••••••••••••••••• 7 8 0.83 0.33 
8 7 7 •••••••••••••••••• 8 9 1.00 0.33 
8 7 8 • •••••••.•••••••.. 9 1.00 0.66 
8 7 9 • •••••••••••••••• • 11 1.00 2.32 
880 . ................. 11 12 1.00 1.99 
881 .................. 12 13 1.00 1.00 
882 ................ 0 • 13 14 1.00 0.33 
883 .................. 14 1.00 1.00 
884 • ...........•...•• 16 1.00 1.33 
885 .................. 16 17 0.92 0.33 
886 . ................. 17 18 0.92 1.33 
88 7 •••••••••••••••••. 18 19 0.92 0.33 
888 . ................. 19 0.83 0.17 
889 . ................. 21 0.83 0.17 
890 . ................. 21 22 0.83 0 .17 
891 . ................. 22 23 0.83 0.33 
892 • ..••.....•...•..• 23 24 0.83 0.33 
893 . ................. 24 0.83 0.17 
894 . ................. 26 1.00 1.33 
895 .....•.•..•••...•. 26 27 1.00 0.17 
896 . ................. 27 28 1.00 0 .17 
89 7 ...........•...... 28 29 1.00 0.33 
8 98 . ...•.....•....... 29 1.00 0.33 
8 9 9 . .•..........•• • • • 31 1.00 1.00 
900 • ................. 31 32 1.00 0.17 

INT,•BU,OF MINES , PGH ,, PA , 16044 




