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HECLA MINING COMPANY

ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY:

Sample Population =41

Looo [ @Y

May 24, 1985

ALLUVIUM/COLLUVIUM (Qal)

. Element Units  Detection ' Minimum = Maximum = Mean

i Limit Value Value

| Au opt | 0.001 | 0.0005 0.004 0.001
Ag opt ‘ 0.01 0.005 0.12 0.014

\ Au ppm 4 2 2| 2.0

‘ Ag ppm 0.5 0.25 4.9 0.90

* Al % 0.01 4.40 | 8.73 | 6.74
As ppm 0.1 2.4 90.8 33.4,
Ba ppm 1 107 | 2337 | 1021.9]
Be ppm 1 2 4 2.7
Bi ppm 0.1 0.05 0.4 0.17,
Ca % 0.01 0.17 2.52| 0.95
Cd ppm 0.4 0.2 1.5 0.43
Co ppm 2 11 7 4.2
Cr ppm 2 6 140 37.2]
Cu ppm 2 8| 64 20.7|
Fe % 0.01 1.68 3.565| 2.67|
Ge ppm 0.1 0.05 0.3 0.09]
Hg ppb 5 15 765 119.5]
K % 0.01 0.57 3.68 2.67 |
La ppm 2 13 35 22.6|
Mg % 0.01 0.05 0.71 0.43|
Mn ppm 5 48 1042 | 441.4
Mo ppm 2 1] 9| 2.9
Na % 0.01 0.05 | 2.40 1.13]
Nb ppm 2 9 21 13.6]
Ni ppm 1 2 15 9.1
P % 0.002 0.011 0.073 0.046 |
Pb ppm 5 11 106 30.7]
Sb ppm 0.1 1.4 20.6 5.05]
Sc ppm 1 4 9 6.4
Se ppm 0.1 0.05 10.3 2.90|
Sn ppm 2 1/ 7| 2.7
Sr ppm 2 47 264 | 179.6]
Te ppm 0.1 0.2] 0.5 0.26 |
Th ppm 2| 1 21 9.6
Ti % 0.01 | 0.08 | 0.26 | 0.19,
6] ppm 10 5| 45 | 10.8
V ppm 2 11| 47 31.0!
W ppm 4 2 14 6.5
Y ppm | 2 8 19 13.1
Zn ppm | 2 11 266 | 80.4
Zr ppm 1. 50 170 101.8

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.
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HECLA MINING COMPANY

ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY:

Sample Population = 364

May 24, 1995

CHOCOLATE TUFF (Tct)

Element | Units  Detection Minimum Maximum | Mean
~_Limit | Value Value | 1
Au opt 0.001| 0.0005 0.597 0.005
Ag opt 0.01 0.005 7.23 0.0711
Au ppm 4 2| 20 | 2.1
Ag ppm 0.5 0.25  296.8 3.7]
Al % 0.01 3.70] 10.563| 6.73 ||
As ppm 0.1 1.0 738.1 60.2
Ba ppm 1 104 6863 774 .1
Be ppm 1 0.5 8| 3.3
Bi ppm 0.1 0.05 5.20 0.18]
Ca % 0.01 0.005 3.47 0.70 |
Cd ppm 0.4 0.2 9.4 0.68
Co ppm 2 1 57 2.0
Cr ppm 2 1 106 | 25.9
Cu ppm 2 1 494 | 15.6
Fe % 0.01 1.05 6.01 2.63
Ge ppm 0.1 0.05 0.50 0.09
Hg ppb 5 2.5 1720 112.8
K % 0.01 0.82 5.35 3.10
La ppm 2 5 59 20.5
Mg % 0.01 0.03 0.62 0.21
Mn ppm 5 2.5 1573 412.8
Mo ppm | 2 1 109 | 3.6
Na % | 0.01 0.02 2.71 0.67
Nb ppm | 2 8 26 16.3
Ni ppm | 1 2 32 3.3
P % 0.002 0.01 0.098 0.035
Pb ppm 5 12 178 36.1
Sb ppm 0.1 0.5 308.8 10.1]
Sc ppm 1 2 8 5.3
Se ppm 0.1 0.05 43.90 7.69
Sn ppm 2 1 30 2.8
Sr ppm | 2 13 453 122.3
Te ppm 0.1 0.2 1.0 0.24
Th ppm 2 1 28 9.5
Ti % 0.01 0.04 0.26 0.14 |
U ppm 10 5| 90 | 9.3
V ppm 2] 1] 26 9.7
W ppm 4 2 1049 8.9
Y ppm 2 1 33 13.0
Zn ppm 2 7 536 104.8
Zr ppm 1 7 210 78.0

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.




HECLA MINING COMPANY
ROSEBUD PROJECT

May 24, 1995

GEOCHEMISTRY SUMMARY:  BUD TUFF (Tbt)

Sample Population = 241

i; Element Units {;Detection Minimum Maximum | Mean
* | Limit Value Value
Au | opt \ 0.001 0.0005° 0.092 0.004
Ag \ opt 0.01 0.005 2.14 0.061
Au |  ppm 4 2 | 5| 2.0
Ag ppm 0.5 0.25 27.0 1.65
3 Al % 0.01 3.37| 8.97 6.58
As ppm 0.1 0.9 230.8 49.6
__ Ba ppm 1] 150 | 3622  755.1
Be ppm 1| 0.5 5| 2.8
Bi ppm 0.1 0.05 44.3 | 0.53
Ca % 0.01| 0.02 3.1 0.65|
Cd ppm 0.4 0.2] 3.4 0.57%
Co ppm 2 1 16 2.4|
Cr ppm 2 4 157 31.7]
Cu ppm 2] 1] 81 11.5|
Fe % 0.01 1.21/ 4.43 2.34 |
Ge ppm 0.1 0.05 0.5 0.09]
Hg ppb 5| 2.5 2105 | 130.7
K % 0.01! 1.36 5.19 2.91|
La ppm 2| 7] 39 20.9||
Mg % 0.01 | 0.04 | 0.73 0.29]
Mn ppm 5 22 1942 369.6
Mo ppm 2 | 1 23 2.2
Na % 0.01 0.02 2.6, 0.39]
Nb ppm 2| 5 23| 14.0
Ni ppm 1 2 23 3.8 ‘
P % 0.002 /! 0.008 0.103 0.029 ‘
Pb ppm 5| 8| 103 24.9|
Sb ppm 0.1 0.3] 241 10.6 |
Sc ppm 1 0.5/ 8 3.7|
Se ppm 0.1 0.05 112.3 11.0
Sn ppm 2 1 9 2.5
Sr ppm 2 23 548 106.6 |
Te ppm 0.1 0.2 1 0.25
Th ppm 2| 1 21| 8.1
Ti % 0.01 0.03 0.31 O.12‘3§
U ppm 10 5 55 | 8.3
\Y) ppm 2 1 47 | 9.8
W ppm 4 2 194 4.6
Y ppm 2 4 47 12.6/
‘ Zn ppm 2 17 285 92.1
L Zr ppm 1 21 219  101.6

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.




HECLA MINING COMPANY May 24, 1995
ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY:  LBT (Tibt)

Sample Population = 481

Element  Units | Detection Minimum Maximum  Mean
| Limit | Value Value .
Au opt l 0.001 0.0005 3.748 0.062
Ag opt 0.01 0.005 14.41 0.473
Au ppm 4 2 126 | 3.0
Ag ppm | 0.5 0.25 410.1 13.44
Al ! % | 0.01 3.42 9.52 7.27
As . ppm | 0.1 1.3 612.7 76.7
Ba . ppm | 1 95 2779 755.0|
Be ppm 1 0.5 8.0 2.5
Bi ppm 0.1 0.05 127 1.29/
Ca | % 0.01 0.02 9.94 1.14
Cd | ppm 0.4 0.2 2.5 0.38|
Co | ppm 2 1| 9 3.1
Cr _ ppm 2 5 104 28.0
Cu | ppm 2. 1| 324 10.8]
Fe % 0.01 | 1.34 5.07 2.82
Ge ppm 0.1 0.05 | 0.6 0.09
Hg ppb 5 2.5 1060 117.9
K % 0.01 1.3 5.31 3.00
La | ppm 2 5 51 20.1
Mg = % 0.01 0.07 0.88 0.29
Mn | ppm 5 18 | 4300 356.0 |
Mo | ppm 2 1] 400 5.5
Na % 0.01 0.02] 3.33 1.12]]
Nb ppm 2 8 21 14.0
Ni | ppm 1 2 25 3.0
P % 0.002 0.007 0.114 0.056
Pb ppm 5 2.5 468 20.3
Sb ppm 0.1 0.4 1125.6 13.38
Sc ppm 1 0.5 8 3.4
Se ppm 0.1 0.05] 119.1 11.99
Sn | ppm 2 1| 18 2.3
Sr . ppm 2 24 705 144.3
Te | ppm 0.1 0.2 2.6 0.29
Th ppm 2 1 15 6.0
Ti ‘ % 0.01 0.04 0.38 0.20
U . ppm 10| 5 125 7.5
V ppm 2| 1 44 | 15.8
W ' ppm 4 2 554 | 7.9
Y  ppm 2 4 32 12.7
Zn ppm 2 16 327 79.9
Zr . ppm 1 35 259 119.4

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.




HECLA MINING COMPANY May 24, 1995
ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY: OSCAR SEDIMENTS (Tos)

Sample Population = 14

| Element | Units Detection = Minimum  Maximum = Mean
? | _Limit  Value Value _
Au | opt 1 0.001 0.0005 ' 0.080 0.012
Ag opt 1 0.01 0.005 0.52 0.077
Au | ppm | 4 2 2| 2.0
Ag | ppm 0.5 0.25 | 15.5 | 2.09]
Al l % 0.01| 6.09 8.53| 7.66 |
As |  ppm 0.1 12.4 116.3 47.80
Ba . ppm | 1 136 | 1391 756.6
Be | ppm | 1 2 6 3.9
Bi ppm | 0.1 0.05 0.3 0.19]
Ca % 0.01| 0.16 6.68 2.54
Cd ppm 0.4 0.2 0.8 0.36
Co ppm 2| 1 15| 3.6
Cr | ppm 2| 5| 102 | 33.0
Cu ppm 2| 1 36| 12.2
Fe % 0.01 | 2.04 | 3.94 | 2.80
Ge ppm 0.1 0.05 | 0.2 0.07|
Hg ppb 5| 20| 4595 | 405.0
K % 0.01 2.15 3.92 3.14
La ppm 2 9 37 26.1
Mg % 0.01 0.30 0.60 0.44 |
Mn ppm 5 77 1486 693.8|
Mo ppm 2 1 8 2.6
Na % 0.01 0.06 1.46 0.61
Nb ppm 2 6 19 14.1
Ni ppm 1 3 83 13.4
P % 0.002 0.024 0.073 0.047
Pb ppm 5 8 24 17.8
Sh ppm 0.1 0.9 68.1 8.69
Sc ppm 1 3 13 4.4
Se ppm 0.1 0.9/ 20.3 6.92
Sn ppm 2 11 5 2.0
Sr ppm 2 81 340 237.1
Te ppm 0.1 0.2 0.6 0.24
Th ppm 2 1] 14 7.7
Ti % 0.01 0.08 | 0.45 0.19
\ U ppm 10 5 45 11.6
v ppm 2] 7] 134 25.9
W ppm 4| 2| 17 5.3]
, Y ppm 2| 12 16 14.2]
ﬁ Zn ppm 2 65 238 98.0
E Zr ppm 1 47 178 124.4

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.




HECLA MINING COMPANY
- ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY:

Sample Population = 168

May 24, 1995

DOZER TUFF (Tdt)

Element  Units  Detection | Minimum | Maximum = Mean

|  Limit Value Value L
Au ‘ opt | 0.001 0.0005 0.514 0.021
Ag | opt | 0.01 0.005 5.14 0.183
Au | ppm 4 2| 9 2.2
Ag | ppm | 0.5 0.25 237.9 6.63
Al | % f 0.01 3.87 9.68 6.67
As ppm | 0.1 1.3 475.9 67.11
Ba ppm 1] 124 1585 741.3
Be ppm 1] 0.5 5 2.8
Bi ppm 0.1 0.05 2.1 0.13
Ca % 0.01 0.03 6.63 0.57|
Cd ppm 0.4 0.2 2.5 0.46
Co ppm 2 1 16 1.4
Cr ppm 2 1] 150 41.8
Cu ppm 2| 1 95 | 16.1]
Fe % 0.01 ]| 1.03 4.59 2.04
Ge | ppm 0.1 0.05 0.4 0.07
Hg ppb 5 2.5 1220 | 111.8
K % 0.01 1.41 5.44 3.43
La ppm 2 9 77 48.3
Mg % 0.01 0.05 0.4 0.15
Mn ppm 5 18 1837 355.7|
Mo ppm 2 1 84 6.6
Na % 0.01 0.02 4.07 0.85
Nb ppm 2| 7 24 17.0
Ni ppm 1 2 13 3.3]
P % 0.002 0.005 0.094 0.014
Pb ppm 5 6 109 29.9)
Sb ppm 0.1 0.4 205.0 12.76
Sc ppm 1 2 8 4.1
Se ppm 0.1 0.05 35.0 | 9.73/|
Sn ppm 2 1 8! 1.7
Sr ppm 2 13 387 88.1
Te ppm 0.1 0.2 1.1 0.24|
Th ppm 2 1 26 13.3
Ti % 0.01 0.03 0.22 0.07
U ppm 10| 5 85 19.9
V . ppm 2] 1 26 | 2.3
W ' ppm 4 2| 242 | 7.2
Y | ppm 2| 5| 29 | 12.0
Zn | ppm | 2| 48 166 | 90.8
Zr . ppm | 1] 17 219 112.1

Values reported below detection limit adjusted to mid-point

between detection limit value and zero.




HECLA MINING COMPANY

ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY:

May 24, 1995

CARBONACEOUS SEDIMENTS (Tcs)

Sample Population = 14
ij Element Units Detection = Minimum | Maximum | Mean
I Limit Value = Value | B
i Au opt } 0.001 0.0005 | 0.130 | 0.022
‘ Ag opt 0.01 0.005 | 2.60 0.659
| Au ppm 4 2| 5 2.4
Ag ppm 0.5 0.8 100.1 21.11
\ Al % 0.01 4.08 8.30 6.60
As ppm 0.1 19.0 | 270.9  108.01,
| Ba ppm | 1 86 3158 683.4}\
‘ Be ppm | 1 2| 5 3.0|
Bi  ppm 0.1 0.05 0.5 0.20]
Ca % 0.01 0.12 1.35 0.56
Cd ppm 0.4 0.2] 9.8 1.38
Co | ppm 2] 1 21 11.81
Cr . ppm 2| 29 141 84.7!
Cu  ppm 2 14 60 37.7|
Fe j % 0.01 1.13 4.67 2.90
Ge | ppm 0.1 0.05 0.2 0.07 |
Hg = ppb 5 2.5 2395 257.1]
K ! % 0.01 1.23 2.71 2.08
La  ppm 2 5 35 13.4
Mg % 0.01 0.24 0.87 0.45
Mn | ppm 5 39! 1023 300.5|
Mo ppm | 2 1 35 7.4
Na % | 0.01 0.02 | 0.09 0.06
Nb = ppm 2 4 11 7.6
Ni | ppm 1 7 109 53.5
P % 0.002 0.01 0.137 0.072
Pb |  ppm 2.5 25 14.9
Sb | ppm 0.1] 10.8 528.7 75.40|
Sc | ppm 1 2 13 9.2]
Se | ppm 0.1 5.0 28.2 15.63
Sn | ppm 2 1 1 1.0
Sr . ppm 2 57 358 111.9]
Te ' ppm 0.1 0.2 0.3 0.21
Th ppm 7] 4 15 6.9
Ti % ; 0.01 0.04 0.46 0.31]
U ppm | 10 5 80 15.4]
V ppm | 2 5! 224 105.0
W ppm 4 2| 19 11.6
% Y ppm 2] 4 16 8.7
i Zn ppm | 2 37 1814 232.1
? Zr ppm | 1 21 82 39.8

Values reported below detection limit adjusted to mid-point

between detection limit value and zero.




HECLA MINING COMPANY May 24, 1995
ROSEBUD PROJECT

GEOCHEMISTRY SUMMARY: AULD LANG SYNE GROUP (JTra)

Sample Population = 26

“1 Element } Units iDetection Minimum Maximum  Mean
I 1 ~ Limit Value = Value | ‘
 Au_ | opt | 0.001 0.0005  0.060  0.008
Ag = opt | 0.01 0.005 | 5.60 0.593
 _Au_ | ppm | 4 2| 2] 2.0
. Ag | _ppm | 0.5 1.6 172.1.  19.64
i Al | % 1 0.01! 2.54 | 7.19 5.27
’ As | ppm | 0.1 62.3 | 245.8) 117.54
Ba | ppm 1] 85 | 593  228.3
Be | ppm | 1 0.5 5 2.1
Bi . ppm 0.1 0.05 0.4 0.11
Ca % 0.01] 0.05 2.73 0.47
Cd ppm 0.4 0.2 16.1 9.15|
Co ppm | 2 3 56 10.6
3 Cr . ppm | 2| 75 | 234 122.0,
! Cu | ppm 2| 20| 199 56.0
Fe E % 0.01! 1.43 7.14 2.71)
Ge ppm 0.1 0.05 | 0.3 0.09]
Hg ppb 5| 25| 700 156.3
K % 0.01! 0.8 2.98 1.90
La ppm 2 | 15 9.6
Mg % | 0.01 0.24 1.45 0.46
Mn ppm | 5 25 1149 153.5]
Mo ppm | 2| 17 63 31.7]
Na % } 0.01 0.005 0.07|  0.03|
Nb ppm 2 1 6 2.7|
Ni ppm 1 36 110 63.0|
P % 0.002 0.046 0.12/ 0.068|
Pb ppm 5 2.5 23 12.2]
Sb ppm 0.1 12.2 111.9 38.79]|
Sc ppm 1 4 15 8.0
Se ppm 0.1 4.9 26.1 18.04
Sn ppm 2 1 6 1.3
Sr | ppm 2 24 541 118.2]
Te ppm 0.1 0.2 0.3 0.22]
Th ppm 2] 1 11 3.9
Ti % 0.01; 0.08 0.2 0.14
u ppm 10| 5 50 | 9.5|
V ppm 2| 60 415 230.0 |
W ppm | 4 2| 1139 60.0
Y ppm | 2 4 17 7.5
Zn ppm 2 137 1145 752.6!
Zr ppm 1 12 41 20.7

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.
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GEOCHEMISTRY LABORATORY, INC. $
1240 Redwood Blvd., Redding, California 96003 _ ..

May 10, 1995

Mr. Craig B. Wineteer

Senior Exploration Geologist
Hecla Mining Company

7000 Pitt Road

P.0O. Box 1861

Lovelock, NV 89419

Dear Craig,

I enjoyed our discussion at the GSN Convention in Reno. I
probably saw you in the hallway in the Mobil building in Denver
during one of my calls on the geophysical group - who Knows?

Craig, Chuck Whipple has been in conversation with Charlie
Muerhoff, but I wanted to pass on some information to vyou. In
short I am confident you would be impressed with our accuracy,
plus finding our turnaround times and price an added advantage.
We can pick up at your drill sites in Nevada with our truck
scheduled to be in Nevada almost every other day. During the
heat of the season in 1994 we provided Santa Fe Pacific with 2 -
4 day turnaround for gold from the time we picked up the samples.
Whether you would consider us for a portion of your drill samples
or as a check lab we would appreciate the opportunity to be of
service to you.

I have enclosed some recommendation statements, a brief
description of our Buality Control Procedure, a Fee Schedule, and
some Sample Submittal Forms. An attached sheet gives some
typical prices. If you want an exact quote for a specific
project please let wus know. Also please feel free to call us if
you have any gquestions or would like more information.

Sincerely,

John S. Hansen
Sales Representative

(916) 244-4441 FAX (916) 244-4443




A complete Fee Schedule is enclosed but here are some typical
prices.

Analysis Price Per Sample, $
Drying 0.04/1b.
Sample Preparation

Up to 10 lbs. 2.50

10 to 15 lbs. 2.90

Over 15 lbs. 0.20/1b.
Gold Analysis

FA 1AT; AA/Gravimetric Finish G5Sppb 5.958
Geochem

Ag,As,Sb,Hy 5.00

Ag,As,Sb,Hg,Cu,Pb,Z2n 6.25

Note

Gold concentration results greater than | ppm have a gravimetric
finish, less than 1 ppm an AA finish.
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May 24, 1995

0.130 opt)

W L HD 00+l'w -
1}
S C S1,09° ?Pb ‘Detection | Minimum Maximum  Mean |
| Limit Value Value B
0.001 0.130 3.748 0.435
1 0.01 0.005 14.41 2.57|
4 2 392 15.4 |
0.5 1.8 883.5 85.0
| Al % | 0.01 2.16 9.05 | 6.90
As ppm 0.1 16.0 557.6 140.9
Ba ppm 1) 140 2709 650.1
Be ppm 1] 0.5 4 2.3
Bi ppm 0.1 0.05 2.3 0.21
Ca % 0.01 0.05 5.89 0.73
Cd ppm 0.4 0.2 1.3 0.32
Co ppm 2 1 20 2.5
Cr | ppm 2 6 111 38.4
Cu | ppm 2 5 597 42.2
Fe ? % 0.01 0.88 6.01 2.80
Ge | ppm 0.1 0.05 0.4 0.09
Hg | ppb 5 2.5 380 37.1
K 1 % 0.01 0.78 4.65 2.94
La . ppm 2 6 59 22.9
Mg % 0.01 0.07 | 0.44 0.22
Mn ppm 5 30 1554 235.5
Mo | ppm 2 1 116 11.3
Na % 0.01 0.02 2.32, 0.67
Nb | ppm 2 5 22 14.2
Ni | ppm 1 2| 162 5.3
P | % 0.002 0.007 | 0.114 | 0.045
Pb | ppm 5 6 55 21.7
Sb ppm 0.1 2.3/ 1548.4 65.9
Sc ppm 1 2 8 3.0
Se ppm 0.1 0.3 28.7 | 12.6
Sn ppm 2 1 10 2.4
Sr ppm | 2 22 705 133.3
Te ppm | 0.1 0.2] 0.9 0.30
Th ppm | 2 1] 16 7.1
Ti % 1 0.01 0.03 0.31 0.16
| U ppm | 10| 5| 50| 9.2
v ppm | 2 1 37 10.3
W ppm | 4 | 2 700 | 16.7
Y ppm 2| 4 24 12.7
Zn ppm 2\ 43 475 83.2
Zr ppm 1 29 218 114.6

Values reported below detection limit adjusted to mid-point
between detection limit value and zero.




" Shea Clark Smith

Minerals Exploration Geochemistry
P.O. Box 18325, Reno, Nevada 89511-0325 (702) 849-2235

TO: MNATE BREWER
~ LAC MINERAL EXPLORATION INC.

SQBJECT: SURVEY RESULTS AND BIOGEGCHEMICAL INTERPRETATION
FOR A SAGEBRUSH SURVEY, ROSEBUD PROJECT,
PEREHING COUNTY, NEV4DA, NCOVEMBER, 198%.

DATE : DECEMBER 30, 1989

CONCLUSTIONS

fhe bicgeochemica! response to deep mirmzralization in

P

the
Dozer Hill area ic strongly controlled by a water—}aden swstem of
east-west en echelon structures. The response ic wzakest on Line

iGE and intensit:es as the csystem steps at reqular 150 fcat
intervals to the southwest. The highezt gold zorcentration in
sagebrush (&F ppb) iz found on Line OW, Station 3136. However
the maijerity of the anomalous concentrations at Rozebud are
between ! and 2 pph. Consequently, gold concentrations in

sagebrush, and indicaticns of deep cro, are marginal if gold s
used scle2iy a5 its cwn pathfinder. The ability aof iogeochemistry

to locats orz a2t Roselud 1e areatly enhanced when arsenic,
antimony, cailium, and sjilver are used.

The courer of wignificant qold mineralization ic west-
southwest, and betwsen Lines 10E and 2W, intensifies in that
direction. At Line 2W, where there s2ems to be a fairly cComp e
structural intersection, the dirsction shifts abruptiy to a
south-southweet direction., This intersection is alza the terminus
for o weakK northwest mineral trend which appears as l=zakage fram
the footwall side of & mapped structure, to the south of which ie
dead ground. Between the northwest structure and the more
signitficant west-southwest gold trend is an area of intence
grsenic, antimony and gzliium enrichment. The geometry of Au to
As-Sb-Ga as the two zones converge at Line 2U cuggests that
significant gold mineralizati:cn lies deep and under the zone of
As—-5S0~-Ga enrichment.




DISCUSSION

This report includes biogeochemical profiles of trace metal
concentrations for Aq, As, Au, Ga, Mo, Sb and Zn in dwarf¥
sagebrush (Artemisia arbruscula) and big sagebrush (A.
tridentata) and an interpretation of the recults at a scale of
1:1200 (1 inch = 100 feet). The interpretive map includes survey
line location, major structures as implied by the biogeochemical
data, gold anomalies as interpretated from the profiles, and
areas of deep and deeper yet gold mineralization as determined by
structural relationships and the strength of the anomalous trace
metal pattern.

The structural interpretation is based only on
biogeochemical relationships and has not been cross-referenced
with other geolaogical or gecphysical data. The evidence for a
structure is usually very convincing, however certain up-down
relationcships are cometime=z confusing. The structural
interpretation is important since favorable and unfavorable ore
environments can be identified in the context of the precious
metal anomaly.

Data quality is normally assessed by blind replicates,
standards, and non-blind controls. In addition, this survey
included an asseccment based on & randomized sample submittal. A
systematic error (see Appendix) involving the first 12 samplies
was discovered because of sample randomizatiaon and GS] was acked
to rerun the original digestates as well ac a second randomized
sample. This data is summarized at the end of the raw data
tabulation (Appendix). The results are not unequivocal, but they
do peint out that gold concentrations (and As, Fb, Ga) require &
rather wide error bar to capture replicate data. It is also
apparent that Bi, Cd, Hg, Se, Te, and Tl data is far too variable
to be used for biogeochemical interpretation. However, precision
and accuracy are excellent for Ag, Sb, Cu, Mo and Zn. Because of
the unsuually low precision of this data, the effects of drilling
dust as they may have affected the sagebrush should be
investigated and reconciled with respect to future surveys at
Rosebud, especially in undisturbed areas.

The biogeochemical pattern at Rosebud can be reduced to a
simple geometry problem where the divergence of Au anomalies from
its toxic pathfinders establishes a relative location and depth
to ore. The separation of two gold trends along an apparent axis
0f symmetry with an enrichment of As-Sb-Ga at the axis occurs
when water-laden structure sets converge in gold mineralization
at depth, and at shallower horizons converge in halos of As-5b-Ga
enrichment (see the schematic below).




Water table

If the sets are orthogonal, as an example, the depth to ore at
the axis is the distance between the divergent Au ancmalies
divided by 2. On Line 10E, the distance between the Au anomalies
is about 1200 feet and the depth to ore at the axis ic likely ta
be about 400 feet.

The =solution to thiz geometrical problem i< not linear zxe the
dizstance between Au anomalies converges, cince there i3 no
biogecchemical #vidence that gold occurs at the surface. Howewver,
relativeiy spealling, gQold appears to be closer to the surface at
G than it is at 1QE.

RECOMMEMDAT I ONS

This sagebrush orientation survey shows that deep ore can be
detected bicgeochemically and that the technique will probably be
useful in future workK at Rosebud. Relationships between
biogecochemistry and certain contingencies such as the structural
overprint, depth to ground water, and hydrologic pathways need to
be ecstablicshed, preferably with current and future drilling data.
Because anomalous gold concentrations in sagebrush are commonly
only 1 to 2 ppb, a coherent relationship between gold and As, Sb,
Ga, and Ag needs to be established to help determine location and
depth to ore. Finally, the results of this survey may have been
corrupted, in part, by mineralized dust incorporated into the
sagebrush tissue and not effectively removed by washing. The
effects of dusting should be studied and reconciled with respect
‘to concentrations of gold and pathfinder elements from less
disturbed areas.
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PANY: LAC MINERAL EXPLORATI(M
JECT: ROSEBUD, PERSHING COUNTY, NEWADA
L061ST: NATE BREWER

UEY: ARTBHISIA TRIDENTATA & A. ARBRUSCULA: NOVEMBER, 1989

J0RATORY: MEG (L18S004) GS) (L0A-9C1094): 2ERD LIMIT DRTA
JUENCE: ORDER OF AWALYSIS

SEQ NORTH EAST

wple
1130089
)
2 95
S i
4 9
) 50
L b 2
17 ¥4
18 144
1§ 47
16 70
11 16
112 133
130 145
R 1 495
Ris &
) 19
k1793
R 18 141
R19 44
R 20 102
R 21 14
R 22 142
3R 23 147
R 24 4
2R ZS 100
3R26 13
R 22 2
BR 28 121
21030889
BR 29 139
BR 30 42
BR 31 92
BR 32 30
BR 33 51
BR34 7
BR 35 40
BR 36 137
BR 37 122
BR 38 74
BR 39
BR 40 52
BR 41 134
BR 42 98
BR 43 43

3730
2530
2530
3230
3430
3430
3730
2430
3430
2930
2830
2430
2530
2930
2830
3930
4030
2630
3930
2730
3930
3430
2930
4130
2630
3730
2830

3730
2830
3430
4030
3030
3330
3030
3930
2930
3030

3130
4030
4030
2730

2340

1740
2140
1540

740

740
1740
2140
1540
1560

940

1140
1760
2360
1360
1960
2140
1260
1160

960
2140

1960
1160
2340
1760

Ag

R, B
o~ ]

~n o o O oD O
(%)
[~5)

ey COo
o
—

o . A
-~
L

T LD = el e N v ©

UL A

= - OO0 T
P

D
wn

Lhn LN O~ LN un o LD Lo

—
(=T 2]

~N LW o O~
won

O O ke OD
~ = o~

wn
wn
(=]

11.30
10.70
12,50
7.57
8.35
10.80
%.06
10.40
.41
7.24
5.49
12.10
11.%0
7.04
4.97
12.40

Au

4.700
0,494
1,110
i 4D
1,630
1,380
1.7%
2,350
1.760
1.470
1.480
0.267
£.200
{1,450
§.38%
§.572
0.881

0.711
0,589
0.739
0.922
0.906
0,547
0.559
0.328
1.030
0,622
1.010
4,050
0.556
0.806
0.856
2.450
1.240
0.933
0.583
1.060
0.328
0.356
0.344
0.747
0.428
0.328
1,060

Re

434.0
.2
89.4

$03.0

123.0
§7.2

153.0

§40.6

155.0

1180

147.0

49,0
96,8

104.0
U]
38.0
53.8

150.0
74.5
§8.7
93.2
787
15.6
43.4

26%.0
74.3
42.7
71.8

136.0

§76.0
7243

259.0
43.0

141.0

103.0

123.0

289.0
83.3

101.0
74.8

132.0

§185.0

109.0
83.8

344.0

Bi

~>
~

O~ N G —

.40
S
.99
a
.89
Al
A5
.60
12

' C
O

58
L4
.50
4¢
.51
A5
.99
-E(SI
00

3.20

4.30
13,40
10.40
4,10

5.82

4,54

.38

3.40

7.83
22.70
15,30
23.00
18.00
13.30
14.40
21.30
18.60
15.90
20.40
15,60
15.10
13.10
15.80
10.70
18.60

ra o~ L.

N R e

—

Ko

0.148
1.080
1.230
2,080
3.300
0151
0.982
1.540
2.990
0.000
0.808
1,730
1,130
{1,000
1.430
000
.000
080
.000

=

=

.554
20
000
L300
.000
A28
.000
0.000
0.000
5,870
2.330
3.440
4.770
1,440
2.030
5,400
5.240
2.250
4.090
3.450
3.440
2.880
4,280
1,530
3.490

.:'\\c'\ﬁccvcw

[T ~—

000

.,
28.4
3.2
124.0
K]
43.0
41.9
58.8
150.0
57.9
83.3
52.4
42.0
72,2
44.2
109.0
76.3
4.4
53.4
84.5
101.0
50.2
38.4
111.0

Te
.44

.50
7.8
8.27
g8
4.07
¢34
3.77
)

5
0

<
o

.64
4((
9.14

5.91
4.8
.43
&.00
3.91
1.40
3.90
8.29
6.64
B
2
?

o9
03
5.62
10,00
10.40
6.4
10.30
16,10
9.26
4,59
8.85
13.80
15.20
18.40
15.30
8.51
15.60
8.86
11.30
14,50
13.70

Cu

7128
8&e
9792
§07%
6074
8200
707
50532
6434
4098
7925
7502
@443
RN
5482
4724
3732
Iz
7609
8648
8013
4474
3879
4283
8452
a852
4345
7929
8356
7210
7482
9987
8104
7636
10000
8420
10400
9510
8375
8917
7811
8945
9939
4204
7404

Ho

790
732
957
361
544
27
967
1125
439
43
332
751
823
214
627
562
53
634
875
403
504
671
454
504
518
458
4932
446
697
794
531
1053
1208
859
529
887
648
594
1398
845
541
731
947
16
804

n

9448
15400
24300
$o200
10400
17900
14200
21100

8228
§2300
18400
{9200
21500

5877
13208
10700
12900
12400
20200
15400
11400
19400
14900
15200
19000
13000
13000
14900
18000

968%
18000
23300
17500
12400
17000
14300
18700
24300
18000
15300
27500
21400
21200
23400
14500

]
L —

37.
&,
51,
:l 7
o1,

27

Ldo

4t
19,
16.
41,
28,
3%
3.
3
21,
4Z.
51
25
30.
33,
41.
84.8
27.4
6.8
13.4
32.8
26.3
29.3
49.0
18.2
28.0
22.0
31.8
511
17.8

0.0
63.9

Q) e O

en O~ 2D OO

D L D N L LN O

o © N

m

4,70
7,90
.00
{00
0.00
1.4)
.00
@,
A0
L0
R

A
B

- o

L6
R

24

=R B

O~

0
.00
g.00
4,54
0.00
0.00
25.20
2.50
20,10
0.00

oo =

1,52
0.70
1.31
5.23
7:32
§.10
4.40
0.00
0.00
10.50
21.00
15.80
17,10
13,50
14,30
22,20
18.10
21.00

8.19
15.30




SEQ NORTH EAST

Sanple

BR 44 89
BR 45 12
BR 46 48
BR 47 137
BR 48 39
BR 49 11
BR 50 101
BR S) 131
BR 52 3%
BR S2 103
RE S 10
RN &7
-GR 56 13
Bk 57 ¢
pk 53 113
BROGC 130
BR i 9
YZ5030588¢
Br 41 5%
BR &2 25
BR 43 9
R4 g9
BR &5 %7
BE 44

BR 47 77
ER é& 8¢
BR 69 25
BR 70 41
BR 71 84
BR 72 U
BR 73 120
BR 74 143
BR 75 46
BR 74 49
BR 77 17
BR 78 43
BR 79 119
BR 80 152
BR 81 98
BR 82 45
BR 83 88
BR 84 18
BR 85 144
BR 84 4¢
BR 87 19
ER &R 48
BR 89 56
BR 90 29
V21030889
BR 91 154
BR 92 148
BR 93 20

2830
2530
3630
3%30
3130
2530
4030
2830
3230
34350
2630
2
413
4130
1430
3730
2720

3830
3830
394

R

2340
1540
1760

CAf
1260
1340
2140

§40
{740
140
1380
1240

240
2340
2150

cal
1350

194
1768
2366

RRdL

1740

2166
2340
1340
1940
2360
1540

940

760
1940
2160
1540
1240

940

740
1940
1760
2360
1540

760
1940
1560
1960
1960
1340

740
760
1540

Ag Au

5.95 0.483
5.08 0.244
12.20 0.5%4
340 0,233
16.00 1

8.43 0

10.10 0.572
12,40 0

3.79 0

NG I (CEE!
370760
RIS
00,5972
L0 BgE

[~ R

ke DN o O U 1A
Yo
=3

RN

PR
e CA e

v §LARD

<
wn

RN
r

“n U e L3 0D O MO L D O

A Nd
4O O D B D D e 0D

o0 = L O~ LD TN LD
2%

o

J oo
w S
o =
e
w N
[N
- O

4.90 0,461
7.85 0.561
10,40 0.444
5.72 0.528
6,57 0.589%
9.03 0.472
7.01 0.344
9.89 0.572
10.90 0.541
9,73 0.254
4,94 0,328
8.07 0.817
8.83 0.822
10.70 0.456
4,96 0.322
11,20 5.400
7,82 0,939
10,10 0.750
22,80 2,130

As

109.0

62.4
130.0

8.2
306.0
101.0
143.0

$6.0
139.0
§91.0
1910

-0

-
w
Eeaaiiie = JHE — T R S SN T S

40,
39.1
§7.7
167.0
129.0
80.1
9.8
134.0
116.0
118.0
254.0
58.9
68.7
167.0
219.0
119.0
30,2
633.0
124.0
142.0
493.0

Ri

25.30
15.40
12,50

§.88
15,70
15,90

12.80

i6.90

------

3
3.00
5.42
7.51
9.44
11,50
12,40
10,70
14,70
23.50
10.50
9.22
12.50
8.39
9.31
10.80
11.50
12.40
12.40
7.38
13.50
8.42
15.70
14,00
16,10
5.45
9.38
7.67

X
a0

o
>
=]

DN N Y o
RO I B

) = NJ O WO A O~ D LN O O

a o e s e e e e =
NN RO O~ D0 Lo = — OO LD

N Ee O O Y GO O D

------

Sb

95.4
134.0
91.0
3.8
114.0
7.3
$3.0
6.4
81.0
05,7
85.8
30.
49,
21
40,
58,
140,

DR £ I —— = o IR SR R DR — iy #6 e

~)

L I
RN N

03 QO T

(&, LN B I~

O O == e W YO L VDO O LN Y R L

O DN N O DN U O LW B L

e & e & = s s s @
BN W s = O L = L3 O~ N

~N
wn <
© —

102.0
62.9
6.0
71.9
86.5
72.0
37.4

139.0
62.7
87.3

124.0

7.28
13.70
15.80
1¢.00
32.70

é.59
42.80
15.30
32.30

8.2!
§.20
.20
3.00

8.2
15.30
19,10
17.50
48,50
72.99)
84,20
40.89
86,50
2,80
8,7

88.50

éd.50

56.40

42,60

54.70
117,00

63.50

510

45.90

33,50

85.10

§7.%0

43.20

46.40

41.40

74.30

70.40

48.00

42.90

44,00

75.00

71.50

77.30

45.10

23.40

27.80

43.30

77.10

Te

12.70
12,00
16.50

2,00

2:.10
14,00
19.70

7.0

g.02
12,20
.49
14,40
1.0g

2.45
11,20
13.30
12,70
11.40
10,40
10.60
13,80

15,30
7.68
.96

10.70
4.57
4.18
5.95
3.94
8.92

14,40

10,40
8.34
9.88

12.90

10,40
0.00
0.00
0.00
0.00

Cu

7976
7912
9255
4204
9454
7439
6079
9450
9642
§477
7307
7544
4437
4398
13600
gliga
7832
7141
27138
094
9937
£34¢
2045

LRt
</

ey7s
3410
3408
9483
7428
5427
8244
9361
7457
7101
7152
8983
7564
9455
7343
8308
4459
4629
9624
7266
4724
7461
4785
7027
4040
6964
9113
7959
7049

Ho

1017
703
454
144
702
488
494
819
543
794
598
620
783
A28

1246
767
433
B0%
67
S
8¢

IBEIN
597

16y
834
75¢
440
457

- 592

483
1110
743
891
1383
345
316
822
830
485
358
1048
77
814
394
804
448
833
996
773
1167
691
750

Pb

413
397
419
443
434
470
416
a4
3335
408
378
308
449
410
946
309
325
456
341
314
3
44
411
438
435
435
233
376
271
472
357
289
347
431
435
412
389
313
346
323
424
492
M
493
352
380
335
195
952
355
445
410

in

14900
14200
20500
17500
21200
14300
15900
42100
21000
21800
13501
17100
19459
§8400
30300
17700
29400

7938
18406
27100
RSt
17400
26200
15200
$7700
17200
17400
16100
17100
21500
20000
14800
19900
17200
27100
17800
14800
15500
12900
17300
22800
15300
19100
20700
14400
17800
11200
10100
24700
18000
21200

ba

33.0
28.4
5.2
88.1
59.9
57.4

_n
o~
D w

40,

o
w
O O o~

L)

33,
X
¢3.

-
%

v

4,

10.
3,
16
8.
26
22,
29.1
48.2
89.8
33.6
40.8
32.8
2.9
47,9
31.6
74.0
45.8
33.2
36.0
34.4
74.9
31.7

109.0
70.3
84.9

143.0

r,)::'\)m.h.;.

N0

N

33.20
15.90
11.10
0.00
18.50
4.48
14.20
14.30
19.70
23,80
21,10
10,50
17,70
1a.20
24.40
19,40
14,80
15,70
10,70
1,627
§.98
y. 2
17,20
7.8
13.40
7.39
3.04
0.47
10.40
2.47
.03
(.00
0.00
9,26
0.00
4.07
13.50
0.00
0.00
0.00
0.00
4,02
8.58
2.84
18.00
3.40
16.90
14.80
12.40
5.40
20.10
11,50




SEQ NORTH EAST Ag Au As Bi Cd Hg Sb Se Te Cu Ho Pb n ta I

87 3030 2360 5.25 0.522 50,4 3.51 29.2 6.200 46.3 20,50 0.00 4131 1041 322 19300 47.6 5.73
53 3230 1960 14.90 1.290 223.0 4.21 25.2 3.140 91.0 62.70 0.00 9221 730 420 23200 94.8 9.04
116 2630 1140 10.00 1.320 {§7.0  7.57 17.0 2.8%0 97.4 17,20 0.00 7137 734 454 197200 R4 9.04
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ANY: LAC MINERAL EXPLORATION

ECT: ROSEBUD, PERSKING COUMTY, NEVADA

061ST: NATE BREWER

JEY: ARTEMISIA TRIDENTATA & A. ARBRUSCULA: HOVEMBER, 1989
JRATORY : MEG {L189004) GSI (L0A-9C1094): 2ERD LIMIT DATA
JENCE: ORDER (F EASTING & NORTHING
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030889 0 0 11.50 S5.300 597.0 21.40 718 5.430
030889 60 11.20 5.400 433.0 14,10 S9.® 1,350
030889 0 0 11.30 4.050 676.0 22.70 138.0 5.670
930669 00 10,50 L.900 4S0.0 23,30 834 2,430
1 ! | 5.27 0.494 B81.8 7.9 246 1.090
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55 g 0§ 19.40 1.600 371.0 12,80 E1.1 6600
169 9 2 7,95 9.505 254.0 18.49 9.5 0.828
103 156 7530 260 4,77 0.43%  B0.6 459 1l 1950
144155 2630 760 4,24 0.272 25.0 1540 393 #.000
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94.0
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112.0
42.0

103.0
157.0
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.7
112.0
73-5
203.0
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63.3
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2,30
12.50
12,40
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10.00
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337
293
338
392
444

2213

3%
263

1010

411
301
376
443
349
449

372
43
599
287
359
&47
312
341
985
408
243
428
309
388
367
292
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1340
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Ag

8.43
5.37
4,23
5.04
4,28
7.13

Au

0.811
0.700
0.350
0.772
0.672
0.583

15.10 68.900

11.30
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12.70
8.53
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Bi

15.90
16.90
13.40
8.17
0.07
2,53
0.85
0.00
16.40
7.45
0.83
6.18
0.00
1.32
0.00
13.30
14,00
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13,60
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7.87
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3.20
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124.0
245.0
19.7
9.3
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55.4
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4.4
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2.2
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29.0
28.0
152.0
28.3
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29.8
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§7.4
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33.6
3.1
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3.030
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9.8 28.20
58.8 17.50
0.4 16.70
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61.4 35.80
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3.2 18.30
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61,1 23.00
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é2.0 38,40
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134.0 13.70
43.0 0.00
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3.4 6.10
52,7 16.%0
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124.0 77.10
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48,8 22.30
3. 16,50
41.9 10.60
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5.2 42.20
27.5 19.00
56.1 46.00
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16.60
9.37
19.70
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0.00
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4.84
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4,59
10.60

12.00
3.62
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{00
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Cu
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6040
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3N
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9483
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7340
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Ho
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598
433
460
1274
783
410
570
924
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844
958
736
427
593
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703
493
671
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11
343
mn
604
750
865
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340
446
440
1182
612
454

Pb

470
398
325
1046
37
316
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846
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195
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261
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433
492
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410
472
445
263
28
253
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225
289

n
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19900
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32200
14300
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14500
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17200
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23.40

8.96

6.34

5.5

1.33

0.00
16.80

15.90
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ANALYTICAL GEOCHEMISTRY LABORATORY
1240 Redwood Blvd., Redding, California 96003

Chuck Whipple - Owner/Mgr.

6/94

CLIENT ENDORSEMENT STATEMENTS

"I have successfully used Shasta for various drilling projects since 1991.
I have found that the rapid preliminary Au reporting to be of paramount
importance in the ever-changing day to day drillhole planning. Sample pickup and
lack of problems has been much appreciated." --Warren Thompson, Project
Geologist Site Manager, LTX Exploration and Development, Santa Fe Pacific Gold

"In the drilling programs, I have used other labs, blanks and duplicate
samples to check the quality of the results from Shasta and have been well
pleased with the results. The turnaround time on samples is second to none in
the industry..."--Kevin Downing, Senior Geologist, Santa Fe Pacific Gold

"We did a comparison of eight labs using coarse gold standards to determine
who was best suited for our coarse gold drilling project. Of the labs tested,
Shasta rated the highest, with the smallest deviation on repeat tests while
average results came the closest to actual grade values." --Randy Moore, Senior
Geologist, Cambior USA, Inc

"Shasta has been our primary core assay lab for the past seven years.
Shasta has consistently given us timely returns and their quality control is
excellent. Of the few problems we have had, they were quick to find the cause
and come up with a solution." --Charlie Tapper, Senior Geologist, Santa Fe
Pacific Gold

"I don't know that we've had a better comparison on a check assay program
than what we experienced in 1993 with Shasta. On 1300 check assays, the
correlation of results was excellent, and the mean difference was less than
0.4%.--Robin Hendrickson, Exploration Manager, Santa Fe Pacific Gold

(916) 244-4441 FAX (916) 244-4443
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Chuck Whipple - Owner/Mgr.

Shasta Analytical Geochemistry Lab Quality
Assurance Summary

Using one word to best describe the quality control
procedures at Shasta, one would use the word "interactive"™. An
interactive quality assurance program ensures that if a test
goes unsatisfactorily, the technicians know it (monitor &
evaluate), correct it (revise procedures), and rerun it.

Therefore, an interactive quality assurance program
continuously strengthens itself - reducing the incidence of error
rate, while improving accuracy and precision. Described below
are the procedures to: monitor and evaluate results; and analyze
samples with the greatest accuracy and precision.

Monitor and Evaluate

There are several checkpoints used to monitor analytical

procedures. Some crucial ones include:
1. Two gold-barren samples are run through each crusher
before any low detection sample run and are analyzed
for Au. Therefore, contamination of the entire lab --

from sample drying, crushing, fire assaying, digesting,
to analysis, is evaluated before job commencement.

2. During fusion, every sample is individually evaluated
for the appropriateness of the flux formula utilized.
Evaluation takes place by checking for "shotty" pours
of the crucibles after fusion, documenting slag color,
documenting button weights and malleableness. If
unsatisfactory, the sample is reassayed with a custom
flux suitable for that particular sample. An improper
flux can allow high levels of interfering metals to
remain in the lead button and therefore be present
during cupellation. If this occurs, these unwanted
metals will oxidize during cupellation, elevating the
temperature of such and volatilize unacceptable amounts
of gold.

(916) 244-4441 FAX (916) 244-4443




A fire assay blank and standard are run every 18
samples and a duplicate every tenth sample. There are
two types of standards for evaluating the accuracy of
two different processes: fusion (gold recovery) and AA
finish (precision).

A. There is currently a library of over 100
standards, where exhausted standards are
continuously replaced by new additions. Their
concentrations are generally over .1 oz/ton so
that the completeness of recovery can be
accurately assessed. Six standards are run every
eight hours and convey recovery performance in
nearly a real-time mode.

B. AA finish digestion precision is evaluated with
seven different concentrations of standards. These
range from 21 to 1146 ppb. Each rack of 21 assays

has one standard on it. These are charted daily
to monitor digestion and atomic absorption
performance.

Sample sequence is confirmed by verifying cupel color
after cupellation. Adding copper to a fire assay will
turn the cupel green during cupellation. Therefore, a
copper inquart is added to each odd numbered sample
before pulp weighing. This copper check is documented
at different stages of production to pinpoint areas of
failure. After both pulp weighing and cupellation, the
copper sequence is confirmed against the sample number
to ensure proper sequence.

Each sample pulp is evaluated for mesh size by no fewer
than two departments. This ensures proper mesh size
which most often is the factor that determines whether

an assay is accurate or useless in a coarse gold ore
deposit.

A minimum of 2 certified or verified rock samples of
different concentrations are digested with each
geochemical job and analyzed for each element run.




Analytical Procedures

1. High speed, low temp (60 C) sample drying to facilitate
quick turnaround and accurate results on volatile
elements.

2. Both mechanical and air cleaning of every sample

crusher/pulverizer between each sample. The jaw and
roll crushers are brushed and blown clean after each
sample, and the pulverizers are opened up, blown clean,
closed, run with barren material, opened again, and
blown clean after each sample.

3 Pulps are rolled 40 repetitions before subsampling.
This is the last in a series of sample prep procedures
that enables each sample to follow a statistical model
where each subsample represents the whole. The model
requires that at each subsampling phase enough random
occurrences take place in the sample that the subsample
taken is large enough to represent the sample.
Similarly, rolling the pulp alleviates the effect of
classifying the sample by specific gravity which
impedes random occurrences and the ability to take an
accurate subsample.

4, Only high litharge, in-house developed fluxes are used
to allow the highest gold recovery and reproducibility.

5 Empirical testing has shown that at over .035 oz/ton
the analytical precision of an isolated gravimetric
process versus the AA process is +/- 2% vs 10%. For
this reason, whenever Shasta processes samples
requiring an AA finish on gold results, any samples
whose concentration is greater than .035 oz/ton will
have a gravimetric finish.
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