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PROPERTY NAME: Roadside Mine Lease

PRIORITY: high i COMMODITY: gold

EXAMINED BY: P.Oara. N

REPORT REQUESTED BY‘ Ivy Minerals [nc.
AMS SHEET& Kingman TOPOGRAPHIC MAP: Davis Dam 7.5'
. (AZ-NEV) |

Uttion Pass 7.5', Butns Spring 7.5' and
Spirit Mountairr 7.5' (AZ-NEV) (figure 1)

DISTRICT':‘K'atherinc ~  COUNTY: Mohave ~ STATE: Arizona

TOWNSHIP RANGE SECTION* TZlN/RZlW/SI 2,3, 10, 11, 2.0 13
L 14,24
T22N/R21W/S 25, 26, 27, 34,35, 36
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691 ROBINSON DRIVE ¢ PRESCOTT, ARIZONA 86303 o 602/778-5321

Tos Peter Kirwin

From: Pat O'Hara

Subject: Preliminary Results of the Geochemical Study of the Roadside
Mine Database.

Date October 9, 1989

Dear Peter:

Statistical analysis of the Roadside Mine database demonstrates

significant differences between the four preselected subpopulations;
namely:

l. mineralized

2. barren

3. above mineralization
4, rhyolite

One hundred-twenty samples were selected from the 1988 IVY reverse
circulation drilling program. Thirty samples, which characterize each
subpopulation, were chosen and then sent to Bondar-Clegg (Au + 33, INNA)
and ACME (ICP + Au + Hg, standard ACNC analyses) for analysis. One pulp
from the "above mineralization" subpopulation was lost. Therefore,
twenty-nine samples characterize this subpopulation,

Descriptive statistics (Table 1) were calculated for the whole
database. Each variable was analysed as an arithmetic population and as
a log 10 normalized population. The choice of population for further
analysis was made based upon lower skewness.

Figure 1 illustrates the relationship between Bondar-Clegg gold
analyses (INNA) and ACME gold analyses (acid leach/AA). Perfect
reproducibility (precision) is demonstrated by a straight line which
passes through the origin with a slope of 1.0 (illustrated by the line
in Fiqure 1), Although there is more scatter above 1.0 ppm, the results
do approximate the straight line. Therefore, the Bondar-Clegg results
were used to represent gold for the statistical analyses.

Discriminant analysis is a multivariate technique, which maximizes
the differences between two populations using a linear function. Table
2 illustrates the form of the computer printout. Table 2a lists the
variables in order of their contribution to the solution; in this case
between the mineralized and barren subpopulations. Table 2b illustrates

the actual equation which was calculated. This equation takes the form
of: :

D.F., = -.04 (Log 10 AS) = 025 (Log 10 BA)O..C.O

where As and Ba are the elemental concentrations reported by the
laboratory. Once the equation is deduced, a test is performed, which
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determines the usefullness of the equation. The test uses the sample
data set as knowns and applies the equation to each sample. The number
. of correct assignments is summarized pictorally (Table 2c) and in a
chart (Table 2d). Multiple runs were made using various subsets of .
elements inorder to determine the best "exploration" suits of elements

for each test between subpopulations. The functions are summarized
below (all results are in Appendix 1):

mineralized vs barren (95% reliability)

D.F. = .84 (Log 10 Au) - Log 10 Sb + .05 (Log 10 Ag) - .34 (Log 10 Hg)
+ .14 Hf - .17 (Log 10 La)

mineralized vs "above mineralization" (88% reliability)

D.F. =1.04 (Log 10 Au) - .23 (Log 10 Ag) + .35 (Log 10 Sb) - Log 10 Pb
- .09 (Log 10 Cu) - .50 (Log 10 Hg) + .36 (Log 10 Rb) + .18 Hf + 19 Na
+ .39 P - .29 (Log 10 B)

mineralized vs rhyolite (88% reliability)

D.F. = .48 (Log 10 Au) + j.90 (Log 10 Sb) - .20 (Log 10 Ag) +
.45 (Log 10 Hg) - .61 (Log 10 Ba) + .57 (Log 10 HIE)

barren vs "above mineralization" (80% reliability)

D.F. = .79 (Log 10 Ce) - .26 (Log 10 La) - .34 (Log 10 Sm) +

.32 (Log 10 S¢J) + .60 (Log 10 Sr) - .15 (Log 10 Sb) - .90 (log 10 B)

- .08 (Log 10 Pb) + .31 (Log 10 Ag) - .37 (Log 10 Cu) + .43 (Log 10 zn)
+ .25 (Log 10 Mo)

barren vs rhyolite (97% reliability)

D.F. = .96 (Log 10 Sb) + .81 (Log 10 Zn) + .26 (Log 10 Au) +
.31 (Log 10 U) - .05 (Log 10 Ni) - .53 (Log 10 Ba) + .17 (Log 10 La)
+ .51 Na + .17 (Log 10 Ca) + .28 (Log 10 Hg) + .37 HE

"above mineralization™ vs rhyolite (90% reliability)

D.F. = .90 (Log 10 Sb) - .02 (Log 10 Au) + .37 (Log 10 Pb)

+ .80 (Log 10 Ni) - .10 (Log 10 Cu) + .38 (log 10 B) - .49 (Log 10 Mo)
- 1.12 (Log 10 Ba) - 3.39 (log 10 La) + 1.69 (Log 10 Ce) + 4.01 (log 10
Sm) - 1.66 (Log 10 V) + .18 Hf - .20 (Log 10 Hg)

Factor analysis using Principle Component Analysis with a varimax
rotation generates elemental assocaition within a database. This
procedure was run on the entire databasae, on each of the four
subpopulations as well as on a subset of "all samples minus rhyolite.,"
The varimax subroutine was unable to generate a satisfactory conclusion
for the sample set "all samples minus rhyolite" after 25 iterations,
Therefore, a quartimax rotation was used to generate favorable results.

Table 3 summarizes the results using the entire database (probably
an apples and oranges type situation). Gold and silver are related and
together are weakly inversly related to mercury plus rubidium (Factor
3). Factor 1 appears to represent the various mineralogical changes



ALL

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7
LOG 10 AS 0.71
LOG 10 BA 0.74
LOG 10 CE 0.89
LOG 10 FE 0.76

HF 0.79
LOG 10 LA 0.91
NA 0.8
LOG 10 RB -0.62

LOG 10 SB -0.67

LOG 10 sC 0.85

LOG 10 SM 0.95

LOG 10 TH 0.63
LOG 10 U 0.87
LOG 10 W

LOG 10 MO =-0.72

LOG 10 CU 0.7

LOG 10 PB -0.6

LOG 10 ZN 0.63

LOG10 AG- 0.8
LOG 10 NI 0.93

LOG 10 CO 0.79

LOG 10 MN 0.71

LOG 10 SR 0.81

LOG 10 V 0.81

LOG 10 CA 0.74

P 0.89

LOG 10 CR 0.93

LOG 10 MG 0.79

LOG 10 TI 0.54

LOG 10 B
LOG 10 AU 0.83
LOG 10 HG 0.57 -0.6

Table 3



associated with alteration. Ba (barite or substitution in feldspar?),
LREE + P (monazite?), Hf (analog for zircon?) are associated with Fe
(most likely dominated by FeOx), Mg (dolomite-ankerite with Ca + Fe or
with Fe as a ferromagnesian mineral?). Na may be related to the
destruction of feldspar with a Na for K exchange. It is interesting to
note that all these potential alteration effects vary inversly with
antimony, molybdenum and lead.

Table 4 summarizes the factor analysis results on the mineralized
subpopulation. Gold is weakly inversly related to tungsten. Ba, Hg, HE
and LRRE (La Ce + Sm) are inversly related to Sb (Factor 2). Aside
from the LREE partial partitioning into Factor 2 with Hf, Factor 1
remains similar to Factor 1 for the entire database.

A detailed report on all factor associations will be prepared at a
later date. The following description will demonstrate the elements
associated with gold in each subpopulation.

In Table 5, which summarizes factor loadings for barren rocks, gold
is associated with silver and arsenic. The rhyolite subpopulation
illustrates a gold + arsenic association (Table 6). Table 7 illustrates
that gold and arsenic are also associated in the "above mineralization"
subpopulation. In the "all granodiorite" group (mineralized + barren +

"above mineralization™) gold and silver are associated and are inversly
related to rubidium.

Sincerely,

PtOgf

Pat O'Hara
PO'H/mab

Appendix 1. Discriminant Function results

a. mineralized vs barren

b. mineralized vs "above mineralization"
c. rhyolite vs mineralized

d. barren vs "above mineralization"

e. barren vs rhyolite

f. "above mineralization" vs rhyolite



MINERALIZED

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7

LOG 10 AS 0.81

LOG 10 BA 0.66

LOG 10 CE 0.82

LOG 10 FE 0.9

HF 0.83

LOG 10 LA 0.84

NA 0.76

LOG 10 RB -0.76

LOG 10 SB -0.89

LOG 10 sC 0.91

LOG 10 SM 0.62 0.74

LOG 10 TH -0.6

LOG 10 U -0.84

LOG 10 W 0.63 =0.61
LOG 10 MO -0.75

LOG 10 CU 0.58

LOG 10 PB 0.69

LOG 10 ZN 0.6 0.67

LOG10 AG -0.74

LOG 10 NI 0.73
LOG 10 CO 0.94
LOG 10 MN 0.73
LOG 10 SR 0.89

LOG 10 V 0.94
LOG 10 CA 0.66
P 0.79

LOG 10 CR 0.67

LOG 10 MG 0.92

LOG 10 TI

LOG 10 B

LOG 10 AU 0.87
LOG 10 HG 0.81

Table 4



BARREN

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7

LOG 10 As 0.55
LOG 10 BA 0.6 0.65

LOG 10 CE 0.87

LOG 10 FE 0.77

HF

LOG 10 LA 0.91

NA 0.73

LOG 10 RB ~0 4«75

LOG 10 SB -0.58

LOG 10 SC  0.76

LOG 10 SM  0.89

LOG 10 TH | 0.68
LOG 10 U -0.81 -
LOG 10 W 0.55

LOG 10 MO -0.67

LOG 10 CU -0.67

LOG 10 PB -0.62

LOG 10 ZN 0.79

LOG10 AG: 0.73
LOG 10 NI 0.92

LOG 10 CO  0.78

LOG 10 MN 0.82

LOG 10 SR 0.76

LOG 10 V 0.75 0.56

LOG 10 CA  0.84

P 0.82

LOG 10 CR 0.94

LOG 10 MG 0.73

LOG 10 TI 0.74

LOG 10 B 0.69

LOG 10 AU 0.74
LOG 10 HG 0.84

Table S



RHYOLITE

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7

LOG 10 AS 0.66

LOG 10 BA 0.74

LOG 10 CE 0.92

LOG 10 FE 0.65

HF 0.83

LOG 10 LA 0.91

NA 0.69 :

LOG 10 RB -0.64

LOG 10 SB -0.8

LGG 10 SC 0.78 0.56

LOG 10 SM 0.91 '

LOG 10 TH -0.91

LOG 10 U -0.85

LOG 10 W ’ 0.83
LOG 10 MO -0.57 -0.61

LOG 10 CU 0.84

LOG 10 PB =055

LOG 10 ZN

LOG10 AG.

LOG 10 NI 0.92 0.78
LOG 10 CO 0.74 0.56

LOG 10 MN 0.58

LOG 10 SR 0.76

LGG 10 V 0.84

LOG 10 CA 0.75

P 0.87

LOG 10 CR 0.87

LOG 10 MG 0.78

LOG 10 TI 0.57
LOG 10 B : 0.56
LGG 10 AU 0.8

LOG 10 HG =057

Table g



ABOVE ORE

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7

LOG 10 AS 0.63
LOG 10 BA 0.86

LOG 10 CE 0.9

LOG 10 FE 0.91

HF 0.86

LOG 10 LA 0.92

NA 0.89

LOG 10 RB 0.78

LOG 10 SB -0.88

LOG 10 SC 0.98

LOG 10 SM 0.97

LOG 10 TH 0.85

LOG 10 U 0.78

LOG 10 W -0.76

LOG 10 MO -0.82

LOG 10 CU 0.74

LOG 10 PB -0.56 0.61
LOG 10 ZN 0.61 0.7
LOG10 AG -0.56

LOG 10 NI 0.67 0.64

LOG 10 CO 0.93

LOG 10 MN 0.88

LOG 10 SR 0.96

LOG 10 V 0.96
LOG 10 CA 0.9
P 0.9
LOG 10 CR 0.77

LOG 10 MG 0.95

LOG 10 TI 0.84

LOG 10 B 0.81

LOG 10 AU 0.79
LOG 10 HG

Table 7 -



ALL GRANODIORITE

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7

LOG 10 AS 0.66
LOG 10 BA 0.79
LOG 10 CE 0.86
LOG 10 FE 0.83

HF 0.72
LOG 10 LA 0.88
NA 0.83
LOG 10 RB -0.67

LOG 10 SB -0.66
LOG 10 sC 0.92
LOG 10 SM 0.96

LOG 10 TH 0.55
LOG 10 U 0.85
LOG 10 W

LOG 10 MO -0.74

LOG 10 CU 0.78

LOG 10 PB -0.57

LOG 10 ZN 0.66

LOG10 AG 0.77

LOG 10 NI 0.92

LGG 10 CO 0.86

LOG 10 MN 0.61 0.63

LOG 10 SR 0.89

LOG 10 V 0.9

LOG 10 CA 0.79

P 0.94

LOG 10 CR 0.94

LOG 10 AU 0.78

Table ¢



a. mineralized vs barren
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Structure Matrix:
Fooled-withivn—groups correlations between discriminating variables

and canonical diserimivnant functions
(Variables ordered hy size of correlation within functiom)
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b. mineralized vs "above mineralization"
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Structure Matrix:
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Standardized Carnonical Discrimiviant Function Coefficients
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Structure Matrix:

Foazled-withirn—groups correlations between discrimivating varianoles

and carmonical discrimiviant functicons
(Variables ordered by size of correlation within functior)

LCE

LLA

.S 2

LER 1RGN
LeC -. 17676
LSR —-. 17484
LZN -. 16762
LN - Y0577
MG —-. 15027
HF —-. 14674
LEA —. 14548
LV -. 13640
= -, 1Z0E8
LHG5 -.1178%
LCO — 2 1E18
LE ' . 11326
LFE -, 1154
L —. 1RG0
_C= -, 29417
W —-. BAEAL
PR . BaEE
LAGG R7413
A — BTL G
LCL =518
LTl —. RSN EE
LMD W NG EE50
As - A3197
NI W DEESE
LAl AEETE
LLiRRE LATATR
LECR L B1LEEE
L.TH . QAL

Caricmical Discorimirnart Functions evaluated at Grouo Mearns (Erouo Centroids)
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Structure Matrix:

Sooled-withiv-pgrouns correlations between discrimiviating variables

and carnonical discriminant furnctions
(Variables ordered by size of correlation withiv functicorn)
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Structure Matrix:

Pooled-within—orouss correlations between discriminating variadles
and canonical discriminant Ffunotiones
(Variabhles ordered by size of correlation withivn functicor)
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Standardized Carnomical Discriminant Function Coefficients
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Structure Matrixs:

fooled-withivn—orouns correlations betweern discoriminating variables

and canonmical discriminant furnctions
(Variables ordered by size of correlation within function)
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