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Introduction

This report describes statistical derivations of geochemical and agéay da ta froh

cores of two drill holes (R75—02 and R75¥065 on Discovery Mines Ltd.‘s Laforma Pkoperty,

which lies about (50 km northwest of'Carmacks. The core is stored in Whitehorse, and

had been partially assayed for gold and silver by Whitehorse Assays Labs Ltd. in 1975

by standard fire assay techniques; and check—assayed by two other labs. <

‘The core waslrelogged; quarteredand reanalyzed in 1980, using the 1975 _

samplelihtenva1s;where‘approprjate andAgfive-footfjnteryals for. previously z‘

unsampled core. Precious‘metals were_determ1nédinsihg,ha1f assay—ton samfi]es‘_

(abqut-15 g) by geochemical and fire assay techniques for silver and neutrbn

activation analysis and fire assay for gold. The core sections were also geoéhemica11y

analyzed for those elements determined for the surface soil sampling (discussed in the

1980 Freegold Project Report and Addendum. ), namely: Cu, Mo, Pb, Zn, Ag, As, W, Hg, Sn,

Sb, Bi and Te. All of the 1980 analyses were done at: Chemex Labs Ltd.'in North Vancouver.

Results are tabulated in Appendix I.

Statistics

Weighted means, standard deviations and correlation coefficients were calculated

on both the original. and log—transformed data, since most geochémists agree that trace

element concentrations are log—normally distributed. Histograms of normal and log—normal

data (shown for Au by neutron activiation ‘on Figure f) demonstrates the better behaviour

of the log—normal data. A theoretical normal curve, derivedfrom the population parameters

(mean, standard deviation) is aTSb plotted for comparison. >

Weighteg means may be interpreted as grade, since the weighting factdrs in this case

are the lengths of each sample interval. The standard deviations quantify the spread



Figure 1

Gold Histograms

(Negfiron\Activation Analysis)
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TABLE I

Weighted Means/Standard Deviations

 

Element Units < R75—02 ({n=144) _ R75—06 ({n=112)

_ MEAN — STANDARD — MEAN STANDARD

O DEVIATION _ DEVIATION =~

Normal Log Normal L09(0 Normal Log Normal Logm

 

Cu ppm < 134.9 58.26 461.7 2.344 59.24 46.99 45.61 1.921

Mo ppm 3.020 2.369 2.565 1.959 1.260 1:164 0.658 1.419

Pb ppm 66.45 51.16 52.18 2.064 . 51.85 40.57 48.48 1.964

Zn ppm 176.3 129.0 161.3 2.193 127.7 105.7 99.86 1.792

Ag ppm 1.821 1.228 1.684 2.559 6.874 1.678 19.69 4.642

As(2) ppm 365.0 347.7 105.4 1.385 312.2 288.8 111.8 1.517

W ppm 4.503 2.909 4.554 2.585 3.535 2.731 +~2.394 2.119

Hgts) ppb 38.24 22:74 51:27 2.557 69206 60:86 38762 1.610

Snt#® => ppm — — ~> — 2.566 2.327 1.235 1.556

Sb ppm. 19.38 12.56 19.35 2.663 15.99 11.10 16.28 2.270

Au (NAA)ppb 513.9 343.2 585.5 2.396 301.0 184.1 339.4 2.647

Ag(1980){(oz/T)x10~% 9.820 5.110 11.73 . 3.186 31.56 12.74 60.84 3.924

Au{1980){oz/T)x107% 16.55 9.480 24.89 2.917 9.449 5.314 11.31 2.912

Bi ppm 4.609 2.482 8.516 2.761. 2.712 0.927 6.511 3.963

Te‘® ppm 1.529 1.374 0.823 1.5450 1.276 1.185 0.6250 1.413

“0Ag(1975)(oz/T)x10—= 8.100 6.694 4.863 1.915 17.93 11.50 17.56 2.658
16.93 11.61 146.3 2.102 14.85 10.71 21.14 1.960

 

Notes: 1) Multiplication factor, not addition term, for 109—transformed data
(i.e. mean +3 std. dev becomes meanx:{std. dev)®for anomalous‘
level using 1ogtransforms) , —

2) Most As values reported >500 ppm; these values for As <500 ppm only;
n= 11 for R75—02, n= 15 for R75—06. See text.

3) n= 4 for R75—06

4) R75—02 not analyzed for Sn; n= 108 for R75—06

5) n= 89 for R75—O2; n= 33 for R75—06

6) n= 37 for R75—06

 



~ of data around the mean. Anomalous populations are usually designated as values above

three standard deviations plus the meén (A >'£+3$, or the mean times thé cube of the

standard deviation (A;>§.\g3) for log—transformed data. The corre1atiofiAcoefficient

is a measure bf how closely two sets of data match, sample—for—sample, and good correlation

implies that-one set of data (eg.arsenic) predicts another (eg. gold). The correlation

coefficient 1.0 for perfectly—correlated data and 0.0 for completely uncorrelated

(independent) data. A negative coefficient implies negative correiation (—1.0 gives

perfect negative correlation).

Formulas used are:

   

Weighted Mean: X =Zwix1/N for i = 1,2.....n

A where N z=22w1 & the sum of weights (core—lengths in this case)

Standard Deviation: 5x = _2§mi (xi_'x)2 f

~

Correlation Coefficient: r = ;§£xj-x) (y1_y) for two sets of data , x and y 

IE

Weighted Mean of Log—transformed Data (Geometric Mean) : |

it. = antilog Fw- (log x-)] for x. > 0
+ N — L

 

In cases where the lab reportéd assays greater than some threshold, such as As>500ppm,

_ those values were not-ih¢]uded;1h)theica1cu1ations. Unfortunately, this biases the «> pf;f

statistic and too many_such~unkfiowh va1ue§ (as‘in the case of arsehic.w see Appendix I1) lxj 

yie1d-unre11ablepre$ults, Assaysv,rep0rtedlas tracerwere,§reatedfés Zerog'and accbrdinjfy L

‘not included fluthé_]og-tfahsfbkmed-ca1cu1atiohs.'(Ihisfiéftitu1akiyéffeétéTefcombé}fi§oné)h

Means and standard deviations for both orifiina] and log—transformed data are reported

in Table I. |

Correlations were calculated for selected pairs of elements, mainly gold or silver

with other elements. Results are represented on linear scales (0.0 to 1.0, negative

values shown in parentheses) in Figure 2. The two columns on the left side of the page
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represent correlations between gold (by neutron activation) and silver with other elements

for both drill holes combined , and the two columns on the right represent correlations

for each drill hole independently, for selected element—pairs. Both normal and log—trans—

formed coefficients are shown.

Assaying

Since fire assay data fof gold and-si1ver were available for the same core interyals

from both 1975 and 1980 assaying, the calculated grades have been eompared, along with |

equivalent goldvalues by neutron activiation analysis. These grades are graphically

illustrated in Figure 3. Note that although neutron activation analyses are-origina11y

expressed in ppb, they have been converted tb oz/T. Two sets of data are represented

on this figure: the first comprises Au grades for all samples, and the second comprises

Au grades >0.02 oz/T. The 0.02 cutoff for the second set is indicated by a dashed line.

In almost all cases, the 1975 fire assay results are highest, and those from neutron

activation are 1owest; ranging some 14% to 22% lower than the 1975 assays. The grades

calculatéd from 1980 assaying coincide remarkably well with th 1975 results, generally

returning va1ués within 6% of each other. —

In 1975, thirty—six samples wére cheék—assayed at Loring Labs Ltd. (Calgary), which

reported "sharply higher" resuits than Whitehorse Assay Lab, about 30% higher for the —

pulps and 47% higher for the rejects. ‘Chemex tab‘s 1980 assaying (by fire assay

and neutrdn'activation) does not support those results, but shows Whitehorse Assay Lab‘s

values to be somewhat high. In general then, the following ordering prevails:

_ . Loring>Whitehorse>Chemex>‘Neut,ron Activation

For silver, grades are as follows (oz/T):

 Wh ta sus no © Geochem => 1980 — ©1975 1975/1980

R75—02 __ 143 0.053 0.099 0.081 . 82%
R75—06 112 0.201 __ 0.410 0.179 44%
COMBINED 255 0.118 _> 0.162 0.101 62%



HZFHI IYMBLyCoipam premanmmcom cn ym nna n c+

Fiqure 3

Comparison of Gsild Grades

Note— Grades shown betow dotted line are for oompkj'e céil'ytls),

while those above the doted line are from the gubset

of samples with qrades > 0.02 oz/T
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The 1980 silver assays average an'increase of 38% over the 1975. sitver assays.

Again, this contradicts Loringfis results, which report an 18% decrease.

Conclusion

Examination of the correlation coefficients in Figure 2 suggests that Bi is the

best indicator for Au, followed by Pb, Ag, Cu and As respectively, and that Sb and Bi

are the best indicators for Ag, followed by Cu, Pb, As and Au respectively. If normal<

(not log—transformed) data are used. As and Bi are the best indicators for Au, and As

and Sb the best for Ag.

Considering that the core was resplit in 1980, the 1980 reassaying correlates

remarkably well with'the 1975 assays for gold, as discussed above. This suggests a fairly

homogeneous distribution of mineral in the core, and supports the consistency of the

fire assay method. However, the gold results by neutron activation analysis give the

Towest results, by 14%. to22%. . These results are thought to.be mostireliable, because the |

lognormal values occur in a well —behaved distribution (see Figure1), . and the lower >

‘detection limit of. 1 ppb properly accounts for: lowvalued samples-. Therefore, the Au *

assay results reported byWhitehorse Assay: Labs,are:probably20%o 25% too high

Correlation,for silver between 1975 (Whitehorse) assays and 1980 (Chemex) assays 7“

is poor and. grades vary about 60%. Again, the geochemical method gives the lowest results,

and a histogram shows log—transformed values to be normally distributed, suggesting that

the geochemically derived results are more accurate than fire assay at low levels of

metal. However, this may reflect insufficient extraction of the silver by geochemical

methods (unlike gold by neutron activation, which does use a fire—assay prestage)and the

only conclusion to be drawn is that care must be taken when interpreting low Silver grades

Respectfully submitted,

ARCHER, CATHRO & ASSOCIATES LIMITED,

C . /Z‘ '(2>\~——f-——--

E.P: Onasick, P. Eng. A.R. Archer, P. Eng.
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RAW DATA
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APPENDIX II

HOLES R75—02 & 06

FREEGOLD PROJECT

SAMPLING DETAILS
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R7Z5—02

SAMPLE NO FROM TO LENGTH RECOVERY

3526 11.0 18.3 7.3 2.3

27 18.3 22.0 3.7 2.7

28 22.0 26.0 4.0 3.0

29 26.0 30.0 4.0 _. 4.0

30 30.0 33.0 3.0 3.0

31 33.0 37.0 4.0 4.0

32 37.0 41.0 4.0 4.0

33 41.0 45.5 4.5 4.5

34 45.5 49.5 4.0 4.0

35 49.5 51.5 2.0 2.0

36 51.5 57.0 5.5 2.0

37 57.0 61.0 4.0 © 4.0

38 61.0 64.5 3.5 3.5

39 64.5 68.5 4.0 4.0

40 68.5 72.5 ~ 4.0 4.0

41 72.5 76.3 3.8 3.8

42 16.3 79.3 3.0 _ 3.0

43 79.3 82.0 2.7 2.7

44 82.0 86.0 4.0 4.0

45 86.0 89.0 3.0 3.0

46 — 89.0 _ 93.0 4.0 4.0

47 93.0 97.0 4.0 4.0

48 97.0 101.0 4.0 4.0

49 101.0 . 105.0 4.0 4.0

50 105.0 108.0 . 3.0 3.0

51 108.0 111.0 3.0 3.0

52 111.0 114.0 3.0 3.0

53 114.0 118.0 4.0 4.0

54 118.0 — 122.0 4.0 4.0

55 122.0 126.0 4.0 4.0

56 126.0 . 130.0 4.0 4.0

57 130.0 _ 131.9 1.9 1.9

58 131.9 135.9 4.0 4.0

59 135.9 — 139.9 4.0 4.0

60 139.9 143.9 4.0 4.0

61 143.9 — 147.9 4.0 4.0

62 147.9 151.0 3.1 3.1

63 151.0 155.0 4.0 4.0

64 155.0 159.0 _. 4.0 4.0

65 159.0 163.4 4.4 4.4

66 163.4 167.0 3.6 3.6

67 167.0 171.0 4.0 4.0

68 171.0 175.0 4.0 4.0

69 175.0 179.0 4.0 4.0

70 179.0 183.0 4.0 4.0

71 183.0 187.0 4.0 4.0

72 _ 187.0 . 191.0 4.0 4.0

73 191.0 195.0 4.0 4.0 ..

74 195.0, 199.0 4.0 4.0 ~

75 © 199.0 203.0 4.0 4.0



 

 

 

— 2 —

SAMPLE NO FROM TO LENGTH RECOVERY

3576 203.0 207.0 4.0 4.0

77. 207.0 211.0 4.0 4.0

78 211.0 215.0 4.0 4.0

79 215.0 219.0 4.0 4.0

80 219.0 223.0 4.0 4.0

81 223.0 227.0 A.0 — A4.0 —

( 82 227.0 — 230.0 3.0 3.0

i 83 230.0 232.7 2.7 2.7

; 84 232.7 236.0 3.3 3.3

85 236.0 249.0 4.0 ~ 4.0

86 240.0 244.0 4.0 4.0

87 244.0 248.0 4.0 4.0

88 — 248.0 252.0 4.0 4.0

I 89 252.0 256.0 4.0 > 4.0 .

{ 90 256.0 260.0 4.0 4.0

£ 91 260.0 264.0 4.0. 4.0

| 92 264.0 268.0 4.0 4.0

| 93 268.0 272.0 4.0 4.0

ad 94 272.0 276.0 4.0 4.0

i 95 276.0 279.5 3.5 3.5

; 96 279.5 283.4 3.9 3.9

| 97 283.4 288.0 4.6 3.6 —

I 98 288.0 292.0 4.0. — 3.5

{ 99 292.0 295.0 3.0 ~ 4.0

{ 3600 295.0 299.0 4.0 4.0

01 299.0 304.0 5.0 5.0

02 304.0 308.0 4.0 4.0

03 308.0 — 311.0 3.0 3.0

04 311.0 313.6 2.6 2.6

05 313.6 318.4 4.8 4.8

06 318.4 323.0 4.6 4.6

07 323.0 — 327.0 4.0 4.0

08 327.0 331.0 4.0 4.0

09 331.0 335.0 4.0 4.0 >

10 335.0 339.0 4.0 4.0

11 339.0 343.0 4.0 4.0

12 343.0 347.0 4.0 4.0

13 347.0 356.0 9.0 ~ 4.00

14 356.0 360.0 4.0 4.0

15 360.0 364.0 4.0 4.0

16 364.0 368.0 4.0 4.0

17 368.0 372.0 4.0 4.0

18 372.0 376.0 4.0 4.0

19 376.0 380.0 4.0 4.0

20 380.0 384.0 4.0 4.0

21 384.0 387.5 3.5 3.5

22 387.5 391.0 3.5 | 3.5

23 391.0 395.0 4.0 3.0

24 395.0 398.0 3.0 3.0

25 398.0 401.0 3.0 3.0

26 401.0 404.0 3.0 3.0

27 404.0 407.0 3.0 3.0

: 28 407.0 410.0 3.0 3.0

p
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SAMPLE NO FROM To LENGTH RECOVERY

3629 410.0 414.0 4.0 4.0

30 414.0 418.0 4.0 4.0

31 418.0 422.0 4.0 4.0

32 422.0 426.0 4.0 4.0

33 426.0 430.0 4.0 4.0

34 430.0 434.0 4.0 ~ 4.0

35 434.0 438.0 4.0 4.0

36 438.0 442.0 4.0 4.0

37 442.0 446.0 — 4.0 4.0

38 446.0 450.0 4.0 4.0

39 450.0 454.0 4.0 4.0

40 454.0 458.0 4.0 4.0

41 458.0 462.0 4.0 4.0

42 462.0 466.0 4.0 4.0

43 466.0 470.0 4.0 4.0

44 470.0 474.0 4.0 4.0

45 474.0 478.0 4.0 4.0

46 478.0 482.0 4.0 4.0

47 482.0 484.7 2.7 2.

4g 484.7 488.0 3.3 3.3

49 488.0 492.0 4.0 — 4.0

50 492.0 496.0 4.0 4.0

51 496 .0 500.0 4.0 4.0

52 500.0 504.0: 4.0 4.0

53 504.0 506.7 2.7 2.7

54 506 .7 510.0 3.3 — 3.3

55 510.0 513.5 3.5 3.5

56 513.5 517.0 3.5 3.5

57 517.0 521.0 4.0 4.0

58 521.0 525.2 4.2 4.2

59 525.2 529.0 3.8 3.8

60 529.0 533.0 4.0 4.0

61 533.0 _ 537.0 4.0 4.0

62 537.0 — 541.0 4.0 4.0

63 541.0 545.5 4.5 3.5

64 545.5 552.0 ‘6.5 . 2.0

65 552.0. 555.0 3.0, 1.0

66 555.0 561.0 6.0 4.0

67 561.0 564.0 3.0 3.0

68 564.0 567.0 3.0 3.0

69 567.0 580.0 13.0 4.0
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R75—06

SAMPLE NO FROM TQ LENGTH RECOVERY

3670 27.5 35.0 7.5 5.6 —

—— 21 _ 35.0 42.0 7.0 3.7

72 42.0 48.0 6.0 6.0

73 48.0 59.5 11.5 4.3

74 59.5 66.0 6.5 6.5 —

75 66.0 71.0 5.0 5.0

76 71.0 76.0 5.0 5.0

77 ( 76.0 — 82.0 6.0 5.0

78 82.0 — 85.0 3.0 3.0

79 85.0 88.4 3.4 3.4

80 . 88.4 92.4 4.0 4.0

81 92.4 96.4 4.0 4.0

82 — 96.4 101.5 5.1 5.1

83 101.5 Co > 106.5 5.0 5.0:

84 106.5 110.0 3.5 3.5

85 110.0. ' 116.0 6.0 5.0
86 116.0 120.0 4.0 4.0
87 120.0 . 125.0 5.0 5.0
88 125.0 130.2 5.2 5.2
89 130.2 135.5 5.3. 5.3
90 135.5 141.6 6.1 6.1
91 141.6 145.6 4.0 4.0
92° 145.6 _ 150.2 4.6 4.6
93 150.2 154.2 4.0 4.0
94 154.2 158.2 4.0 4.0
95 — 158.2 163.0 4.8 4.8
96 163.0 , 168.0 5.0 5.0
97 168.0 173.0 5.0 5.0
98 173.0 178.0 5.0 5.0
99 178.0 183.0 5.0 5.0

3700 183.0 — 188.0 5.0 5.0
01 . 188.0 _. vo 194.0 6.0 5.5
02 194.0 202.0 8.0 6.0
03 202.0 208.0 6.0 _ ~ 5.5
04 208.0 212.0 4.0 4.0
05 _ 212.0 > 217.0 5.0 — 5.0
06 217.0 222.0 5.0 5.0 —
07 222.0 227.0 5.05; 5.0
08 227.0 _ 232.0 5.0 5.0

. 09 232.0 236.0 — 4.0 . 4.0
10 236.0. 239.0 3.0 3.0
11 239.0 244.0 5.0 ~ 5.0°
12 — 244.0 249.0 5.0 5.0
13 249.0 254.0 5.0 5.0
14 254.0 — 259.0 5.0 5.0
15 259.0 264.0 5.0 5.0 —
16 __ ._ 264.0 267.0 3.0 3.0
17 267.0 272.0 5.0 5.0 —:
18 < 272.0 _. 277.0 5.0 5.0
19 277.0 — — 282.0 5.0 5.0

5.0 — 5.0:0 20 — ' 282.0 — 287.0
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SAMPLE NO 
FROM to LENGTH RECOVERY

3721 287.0 292.0 5.0 5.0

22 292.0 297.9 5.0 5.0

23 297.0 302.0 5.0 5.0

24 302.0 307.0 5.0 5.0

25 307.0 312.0 5.0 5.0

26 312.0 317.0 5.0 5.0

27 317.0 322.0 5.0 5.0

28 322.0 327.0 5.0 5.0

29 327.0 333.0 6.0 6.0

30 333.0 338.0 5.0 5.0

31 338.0 341.1 3.1 3.1

32 341.1 343.7 2.6 2.6

33 343.7 348.0 4.3 4.3

34 348.0 352.2 4.2 4.2

35 352.2 356.0 3.8 3.8

36 356.0 361.0 — 5.0 5.0

37 361.0 366.0 5.0 5.0

38 366.0 371.0 5.0 5.0

39 371.0. 376.0 5.0 5.0

40 376.0 381.0 5.0 5.0

41 381.0 386.0 5.0 5.0

42 386.0 389.5 3.5 3.0

43 389.5 408.0 18.5 4.5

44, 408.0 413.0 5.0 5.0

45 413.0 418.0 5.0 5.0

46 418.0 423.0 5.0 5.0

47 423.0 428.0 5.0 5.0

48 428.0 438.0 10.0 4.5

49 438.0 442.5 4.5 4.5

50 ~ 442.5 447.5 ©5.5 4.0

51 447.5 453.5 6.0 3.0

52 453.5 463.0 9.5 5.5

53 463.0 469.0 6.0 2.0

54 469.0 474.0 5.0 5.0

‘55 474.0 479.0 5.0 5.0

56 479.0. 484.0 5.0 5.0

57 484.0 ~ 489.0 5.0 — 5.0

58 489.0 494.0 5.0 5.0

59 494.0 498.0 4.0 5.0

60 498.0 504.0 6.0 5.0

61 504.0 509.0 5.0 3.2

62° 509.0 514.0 5.0 2.2

63 514.0 0 519.0 5.0 5.0 —

64 519.0 © 524.0 5.0 5.0

65 524.0 529.0 5.0 ~ 5.0

66 529.0 534.0 5.0 5.0 _

67 534.0 539.0 5.0 — 5.0

68 544.0 5.0 5.0, 539.0
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SAMPLE NO FROM TO LENGTH RECOVERY

3769 544.0 550.0 6.0 6.0

70 550.0 553.9 3.9 3.9

& 71 553.9 559.0 5.1 5.1

* 72 559.0 564.0 5.0 5.0

g 73 564.0 569.0 5.0 5.0

h 74 569.0 — 574.0 5.0 5.0
i 75 574.0 . 579.0 5.0 5.0

Uf 76 579.0 584.0 5.0 5.0
, 77 584.0 589.0 5.0 5.0
— 78 589.0 594.0 5.0 5.0
: 79 594.0 . 599.0 5.0 — 5.0
# 80 599.0 604.0 5.0 5.0
; 81 604.0 608.0 4.0 5.0
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APPENDIX III

REPRESENTATIVE LOG—TRANSFORMED

HISTOGRAMS FROM

DDH R75—O02
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