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INDUCED POLARIZATION AND
RESISTIVITY SURVEY
BUCKSKIN PROJECT
DOUGLAS COUNTY, NEVADA

FOR

CONTINENTAL OIL COMPANY
MINERALS DIVISION

INTRODUCTION:

During the period of May 10-31, 1976 an induced polariz-
ation and resistivity survey was performed on the titled prop-

erty. The field survey was under the direction of Adam L. Sotelo,

technicijan; the interpretation by W. Gordon Wieduwilt, geophysi-

cist for Mining Geophysical Surveys.

Three lines recon' an area of known mineralization at the
south end of the Buckskin Range. The district is known for its
widespread alteration and associated sulfide mineralization in

Cretaceous intrusive rocks.

SUMMARY :

Anomalous IP response occurs within an E-W trending eliptical-
shaped zone. (Kennecott survey of September 1974 confirms the
finite shape from seven lines crossing the zone.) Higher response
occurs along the east and west boundaries of the trend. The
anomaly characteristics reflect a relatively flat lying trend with
response beginning at an average depth of 350' extending to 1000'
to 1500' from surface. The response decreases rapidly below that

depth. The IP response is likely variable within the zone,
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reflecting a higher volume % response material at the east and
west margins. The higher response areas also appear closer to
surface than average and this results in locally higher apparent
IP response trends,

The IP trend occurs in relatively high resistivity rock of
150-250 ohmmeters, which reflects little of the "typical" low
resistivity alteration characteristics of the classic porphyry
copper systems of the Southwest. Low resistivity alluvial cover
occurs E'ly and W'ly adjacent to near-surface bedrock boundaries
defined by resistivity contacts. There is no suggestion of bed-
rock resistivities at depth west of the area, but high resistiv-
ity values at depth to the east suggest bedrock Ties at a depth
of 1000'-1500'. The bedrock under the alluvium has a moderate
to strong IP response characteristic.

A word of caution about the interpreted decrease in re-
sponse with depth, The limited size of the zone and the line
layout are such that lateral effects outside the zone will be
observed in the data. The east-west lines are within 1000' of
the north and south boundaries; therefore, at larger dipole
separations the response will be reduced as we are seeing a
greater percentage of the adjacent non-responsive rock in the
total volume sampled. Therefore, while we feel that the layer
interpretation is the best fit, a stock-1ike body of response

material extending to depth cannot be completely ruled out.
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SURVEY PROCEDURE:

The induced polarization and resistivity measurements are
made in the time-domain mode of operation using a DCS model IPR-2
receiver and EGC model 45A transmitter. A conventional system of
measurements which uses a time cycle of 2.0 seconds "on" and 2.0
seconds "off" - 2.0 seconds "on" and 2.0 seconds "off" (current
reversed) was employed.

The commencement of the measurement of the secondary voltage
is delayed by 0.45 seconds to avoid coupling and other transient
effects. The integration is performed during the period from
0.45 seconds to 1.10 seconds after the cessation of current.

To conform to a standard presentation, the integral time
constant is adjusted to give induced polarization readings equi-
valent to those obtained with transmitter cycles of 3.0 seconds
"on" and 3.0 seconds "off", with integration of the secondary
voltage during the first second of the "off" period.

Throughout the survey a conventional inline dipole-dipole

array of seven current electrodes was used, with dipole length

"a" equal to 1000'. Line C-20N was read using 2000' dipoles

with data every 1000', Measurements were made for dipole separ-
ation factors "n" of 0.5, 1 to 6. The potential-electrodes occu-
pied positions on both sides of the current-electrode spread,
thereby providing a line coverage of approximately nine times

the dipole length for a standard Tine of seven electrodes. The

total length of 1ine is determined by the number of spreads or
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additional current-electrodes used.

Apparent polarization response is in units of millivolt-
seconds-per-volt, or milliseconds (ms), and apparent resistivity
is in units of ohmmeters. The data from each line is plotted in
quasi=-section to facilitate presentation of data at all spacings
used.

Data Acquisition:

A series of consecutive apparent induced polarization read-
ings are obtained and entered in the field notes. Usually if
three to five consecutive readings are of the same value, the
average reading is considered acceptable. In areas where signal
levels are not sufficient to override telluric noise, the readings
will have considerable scatter. When this occurs, each reading
is entered in the data sheet and also in a histogram form. The
class interval for our histograms is five units. Consecutive
readings are acquired until the density of readings about a par-

ticular value results in a "bell-shaped" display. This shape

indicates to the operator that a sufficient number of readings

have been taken to produce a reasonably accurate average value.
A word of caution when using the histograms--in noisy conditions
an operator may use a less sensitive instrument scale value to
reduce the apparent scatter. Unfortunately, this increases the
class interval to the product of the attenuated scale value
multiplier times the original class interval of five units. The

increase in the size of the class interval produces an immediate
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high density of readings about a point; however, the accuracy
of the average value is not improved.

The quality of the data for this survey is considered quite
good, as although telluric noise interference was experienced
lthe average values produce a good pattern of IP response.

The standard deviation and the standard error of the mean

of the IP data is shown in the two columns to the right of the

average IP response ("m") column on the field data sheets.
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DESCRIPTION OF DATA:

LINE C-0, "a" = 1000

Resistivity contacts occur at station 90W and at station
60E. Low resistivity material of less than 30 ohmmeters lies
west and east of these contacts, respectively, and is believed
to reflect deep alluvial cover well in excess of 1000'. The
variable high resistivity material of 100 to 300 ohmmeters+
between these two contacts indicates shallow bedrock. The
changes in rock type and/or variation in alteration of the
rocks is believed to cause the complex variable resistivity
pattern.

Anomalous IP response occurs over a broad area from about

stations 50W to 60E. The response averages 55-65 mst, with

zones of extremely high values of 150 mst in an irregular layer

from stations 40W to 10E. The layer characteristic may be partly
due to lateral effects of the line being closely parallel to the

response contact on the south side of the body.

LINE C-20N, "a" = 1000’

Resistivity contacts occur at stations 85W and 65E with
low resistivity alluvial material west and east of these con-
tacts, respectively. There is a suggestion that bedrock may
continue east at depth under alluvial cover east of the resis-
tivity contact at 65E. The variable high resistivity values of

150 to 250 ohmmeters between these two contacts is interpreted
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as representing bedrock of varying rock and alteration charact-
eristics.

Variable anomalous IP response lies within the high resis-
tivity block. A dike-like response of 100 ms+ occurs from 35W

to 55W at the western boundary of the anomalous zone. A second

dike-1ike trend of 100 mst lies near the east boundary of the

zone. Rather uniform response of 55 ms+ lies between the two dike-
like zones under background response of less than 20 ms in a

surface layer of variable thickness.

LINE C-20N, "a" = 2000’

A detailed study of Line 20N was made with a 2000' dipole.
The larger dipole data confirms three important characteristics
about the area: 1) the marked decrease in response at depth
which we estimate as a bottom depth to the zone at about 1600't;
2) a definite bedrock characteristic under alluvial cover east
of the resistivity contact (60E). This rock has anomalous IP
response characteristics that could reflect a significant volume
% sulfide content; 3) The dike-like zones of high response at
the boundaries of the anomaly. The apparent dip of these zones

should be viewed with caution as a reflection of the body shape

rather than true dip.

LINE C-10E, "a" = 1000'

Variable resistivities of 100-300 ohmmeters suggest the 1line

is entirely in bedrock. Anomalous IP response occurs in a zone
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whose characteristics reflect a buried layer of response ma-
terial. The top of the layer is estimated at 350', with a
bottom depth in the order of 1600' or less below surface. The
true response for a layer of this size is in the order of 150
ms. Dike-like characteristics are, unfortunately, similar in
shape to the finite layer and some question may remain as to
whether these anomalies reflect dike or layer patterns. We
feel, however, that much evidence supports the layer character-
istics, but a stock-Tike body extending to depth cannot be

ruled out.

Respectfully submitted,

S Moo g2

W. Gordon Wieduwilt
Geophysicist :

June 18, 1976

Tucson, Arizona
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Interoffice Communication

To: G. L. Pine

R. N. Schnepfe

From :

Date : November 25, 1981

Subject : BUCKSKIN IP

A Conoco crew completed a dipole-dipole IP survey of the
Buckskin area in 1976. Lines 30W, 10W, 10E, 30E, and 50E
were surveyved using 1000-foot dipoles and Line 10W was sur-
veyed using 2000-foot dipoles. This data has been inter-
preted qualitatively in the past, but important questions
have remained unanswered. Recent discovery of flat faults
in this area has heightened speculation that the effects of
these might be recognized in the IP data, and so assist the
geologic evaluation of the prospect. Analysis of this sort
can only be undertaken with computer support.

Fortunately, a number of computer routines have been developed
and are available to us through outside agencies. Most of
these assume that the source of the anomaly is two-dimension-
al; that is, that its cross section extends sufficiently far
in either direction from the survey line that the effects

of the ends of the body can be ignored. This restriction is
not severe at Buckskin, as the anomaly is suggestive of a
two-dimensional source. The program selected actually per-
forms an inversion of the observed data, using it to deter-
mine the parameters of the source. One restriction on this
is that the body must be rectangular in shape.

Initially, the contractor was asked to invert the induced
polarization portion of the 1000-foot dipole data from Lines
30w, 10wW, 10E, and 30E and the 2000-foot dipole data from
Line 10W. This inversion, without the benefit of geéologic
input, produced a more or less standarized interpretation
with a non-polarizable surface layer overlying the target;
the results are tabulated in the summary sheet provided by
the contractor. Note that the resistivities of both the host
and the body were assumed to be 150 ohm~-m, i.e., there is no
resistivity contrast.

One immediate criticism of these results is the large depth
to the top of the source. Drilling in this area shows sul-
fide mineralization as shallow as 100 feet beneath the sur-
face. A second item of concern was the large difference
between the interpreted parameters of the source for the
1000-foot and the 2000-foot dipole data on Line 10W. One
explanation of this, of course, is that the cross section
of the source differs markedly from a simple rectangular
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shape. Also note that the thickness (depth extent) of the
interpreted sources were either fixed, poorly determined, or
overly large. In all cases, these were greater than two
dipole lengths, which is generally credited as the limit of
resolution of the dipole-dipole method.

These results suggested that further analysis of the data
should be undertaken, this time using the known geological
parameters to constrain the solution. The induced polariza-
tion portion of the 1000- and 2000-foot dipole data on Line
10W was selected for this purpose because of the presence of
the two sets of data as well as the fact that this line
passes near to the center of the anomaly, thereby insuring
that the source is nearly two-dimensional. A number of in-
versions were performed on this data using different initial
assumptions about the nature of the source. 1In all of these,
this source was envisioned as a body of one polarization
surrounded by a host of another, i.e., no surface layer of
zero polarization. The resistivities were maintained at

150 ohm-m as before. The results of these inversions have
been tabulated in the appendix.

An initial attempt to fix the top of the anomalous zone of
100 feet was unsuccessful. This was surprising inasmuch as
sulfide mineralization is known to occur at this depth.
Following this, the top of the source was fixed at 200 and
500 feet. It is readily apparent that the goodness of fit
as measured by the RCSV (reduced chi-squared value) is much
better for the deeper models. Plotting RCSV vs depth to the
top of the source suggested that an optimum depth (mininum
RCSV) might lie in the range between 600 and 700 feet. How-
ever, no readily identifiable geologic discontinuity between
lesser sulfide content above and greater sulfide content be-
low was apparent in the drill logs.

Thirty-seven samples from three drill holes were submitted
for laboratory measurements in an attempt to discover if

some unknown factor was affecting the IP response. The re-
sults of these measurements are attached to this memo. Again,
there is no obvious discontinuity in the IP response down the
holes. Thus, we still have no explanation for the IP anomaly.

One possibility is that we are seeing a change in the water
saturation in the ground, with the region of higher satura-
tion corresponding to the stronger IP response. (Remember
that the IP phenomenon is dependent on a change from ionic




G. L. Pine
Page 3
November 25, 1981

to electronic conduction. If there is only weak or no ionic
conduftion, there will be very little IP effect). This would
placé&%op of the anomalous zone at about the top of the water
table in the surrounding valleys, and may be reasonable.

The models all indicate that the source has a very large
thickness, in all cases greater than two dipoles. Since we
cannot discriminate thicknesses greater than two dipoles,

the thickness is effectively indeterminant. What is certain
is that we are not seeing the effects of flat faults in the
IP data. This part of the exercise, then, must be considered
unsuccessful.

The IP data were filtered and contoured in a further attempt
to quantify the anomaly. The resistivity pattern resulting
from this operation is not too interesting, showing mainly a
resistivity high of greater than 300 ohm-m lying on the north-
ern ends of Lines 10W and 30W and a broad area of approxi-
mately 150 ohm-m in the vicinity of the IP anomaly.

The filtered and contoured IP data shows an oval-shaped anom-

aly peaking at 60 milliseconds on Line 10E. Analysis of the
gradients on the flanks of this anomaly suggests that the
source is on the order of 4000 feet wide, which is in accord
with the results of the inversion. This revised anomaly out-
line confirms the two-dimensional nature of the source,

=,

R. N. Schnepfe
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PARAMETER SUMMARY
IP INVERSION
LINE 10W

1000-FOOT DIPOLES CORRELATIONS

Free running

Depth
width
Thickness
IP body
IP host
RCSU

I+ 1+ 1+ 1+ 1+

fixed at 200

width 8.8% width/thickness
Thickness 32.4% width/IP host

IP Body 12.0% thickness/Ip host
IP host 6.8%

RCSU

fixed at 200 thickness at 6000 feet

wWidth 471.5% width/IP body
IP body 24.7%

IP host 23.9%

RCSU

fixed at 500

Width 1246%
Thickness 1094%
IP body . 8.9%
IP host 0 52.5%
RCSU

fixed at 500 feet, thickness at 6000 feet
width 2960 * 33.9%
IP body 40.9 = 8.2%

IP host 203 £711.:3%
RCSU 59.0

2000-FOOT DIPOLES

Free running

Depth 750 T 20.4% width/IP host

width 5200 £ 7.7%
Thickness 4600 £ 32.0%
IP body 40,4 * 23,9%
IP host 18.6 * 4,9%
RCSU 26.6




Depth fixed at 200

Width width/IP host
Thickness

IP body

IP host

RCSU

fixed at 500

Width
Thickness
IP body
IP host
RCSU

1+ 1+ 1+
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ELLIOT GEOPHYSICAL COMPANY
=4huMg é;u#ﬁydmd4fhgaumu

4653 EAST PIMA STREET TUCSON, ARIZONA 85712 TEL. (602)323-242|

26 October, 1981 Pef., CI28P

Gordon L. Pine

CONOCO INC.

1755 E. Plumb Lane, Suite 160
P.O. Box 760BZIP

Reno, NV 89510

Dear Gordon:

RE: Physical Property Laboratory Determinations

The 37 samples that were received on 10-12-81 have been run in the
physical property laboratory of ELLIOT GEOPHYSICAL COMPANY to de-

termine the requested physical properties. The following physical
property methods were run:

—Induced Pclarization Response in the Time Domain Mode
-Resistivity Values

The physical property procedures were performed following conventional

technigues of laboratory analysis and are described in the attachments.

The resulting data with the specific parameters and units employed are
presented on the accompanying tables.

The samples are being returned to you via United Parcel Service.

Sincerely vours,

ELLIOT GEOPHYSICAL COMPANY

__________ £.E

Charles L., Elliot

ATTACHMENTS: Tables

Physical Property Procedures
cc: R. Schnepfe

CHARLES L. ELLIOT REGISTERED PROFESSIONAL ENGINEER




ROCK PHYSICAL PROPERTY LABORATORY DETERMINATIONS
CONOCO INCORPORATED

26 OCTOBER, 1981 REF. CI28P

SAMPLE IP RESPONSE RESISTIVITY
DESIGNATION millisecs ohm-meters

BC=-3-147-muv 3900.
BC-3-300.5-Bhp 26 . 2200.
BC-3-473.5-muv 26. 2100.
BC-3-637-muv 29. 1100.
BC-3-834-P1 13% 8300.

BC-3-1035-Fbhp 13, 2100.
BC-3-1225~-Gbhp 6.9 10000.
BC-=3-1375 34. 76000.
BC-3-1575-a 41, 6700.
BC-3-1766-bhp 9.8 44000.

BC-3-1823-BMgd 15, 17000.
BC-3-1924-Fbhp 18. - 9500,
BC-3-2125-BMgd 20. 8900.
BC-3-2274-BMgdbx 12. 2700.
BC~-3-2459.5-BMgd 125 5400.

BC-4-279-muv 235 5100.
BC-4-834-Blp 25. 840.
BC-4-1103-Bmgd 200. 3100.
BC-4-1456-d 31. 1700.
BC~4-1615-Bmgd 15. 2500.

BC-4<1791~hd 17. 6700.
BC-4-1875~-hbp g 1900.
BC~-4-2150-hd 20. 11000.
BC=4-2435-bhd 9.l 3800.
BC-5-133-muv 18. 3800.

BC-5-329-bhp 25 1200.
BC-5-555-muv 59. 2400.
BC-5-750 -bx 66 . 280.
BC-5-902-muv 18. 1700.
BC-5-1100-bhp 27,

= VERY UNSTABLE SAMPLE - DATA IS APPROXIMATE.

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA




ROCK PHYSICAL PFOPERTY LABORATORY DETERMINATIONS

CONOCO INCORPORATED

26 OCTOBER, 1981 REF. CI28P

REF. SAMPLE IP RESPONSE RESISTIVITY
DESIGNATION millisecs ohm-meters

BC-5-1140-muv
BC-5-1350-d
BC-5-=1555-4d
BC-5-1700-d
BC-5-1900-bhp

BC-5-2158-d
BC-5-233%5=4

ELLIOT GEQOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA




PROCEDURES FOR THE DETERMINATION OF INDUCED POLARIZATION
RESPONSE AND RESISTIVITY VALUES

The induced polarization response and resistivity determina-
tions performed in the physical property laboratory are made in
the conventional time domain mode of operation. The induced
rolarization responses of these samples are determined utilizing a
technigue develoved by Newmont Exploration, Ltd. This technique
is commonly employed and results in standard units for nresenta-
tion of the data.

The results as reported are the average value of the inte-
grated decay voltage for a complete 8.0 second time period (two
transmitted pulses). The laboratory procedure utilizes a time
delay from turncff of the transmitter of td = 500 milliseccnds
followed bv an integration window c¢f tw = 1200 milliseconds. The
data has then been transformed to the normalized standard Newmont
Exploraticn, Ltd. induced rolarization unit (M331). The resis-
tivity values are reported in ohm-meters to two significant
figures.

If the samples, as received, are moderately dry, such as sur-

face samples, vacuum impregnation with tap water is performed
before determination of the electrical properties. As a conse-
cquence, the reported resistivities for these samples may therefore
not be truly representative of the rock in situ but will depend on
the amount of tap water ingested into the rock pores. 1If the
samples are saturated with interstitial water upon receipt they
are run without impregnation with tap water.

Rock resistivities as measured by laboratory techniques are
normally not indicative of the macroscopic resistivities as
inferred from surface resistivity measurements. Normally labora-
tery resistivities are much higher than the observed field resis-
tivities. Laboratory measurements on small core samples do not
adeguately sample the large volume averagde resistivities which are
grossly influenced by fractures and faults containing mineralized
sclutions. Fresh drill ccre samples which have not been exrosed
to the air or elevated temperatures will sometimes yield in the
laboratory representative rock resistivities.

The induced polarization values as determined in the labora-
tory are not similarly affected. Laboratory measurements on small
core samples are more truly revresentative of the macroscopic
induced rclarization resmonses and should normally ccrrelate very
well with surface measurements.

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA
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INDUCED POLARIZATION SURVEY
BUCKSKIN PROJECT

DOUGLAS AND LYON COUNTIES, NEVADA

INTRODUCTION

The purpose of this report is to present the results of induced
polarization surveys carried out at the Buckskin Project, Douglas

and Lyon Counties, Nevada for Continental 0il Company.

The work that will be described was done for the company in two
stages; the first by a contractor, Mining Geophysical Surveys, and
the second by a company I.P. crew. Prior to these surveys, other
I.P. work had been done in various parts of the Buckskin area by

Phelps-Dodge Corporation and Bear Creek Mining Company. The results

of the work by these two companies are not completely available and

are nout described.




CONCLUSIONS AND RECOMMENDATIONS

The results of the I.P. work at the Buckskin project area show
the existence of various geologic conditions. In order to describe
these conditions, the following terminologies have been defined and
used:

anomaly
moderate anomaly
strong anomaly

The anomalous area has dimensions of about 9,000 feet north-
south and 12,000 feet east-west. However, the limits of this area

have not yet been defined on the east and north. The depth extent

of this anomaly is expected to be at least 3,000 feet.

A moderate anomaly lies within the anomalous area, and is 2,000
feet north-south and 5,900 feet east- west, and possibly extending
to 9,700 feet east-west. The causitive geologic mass is within a

few hundred feet of the surface and has a depth extent of at least

2,000 feet.

Within the moderate anomaly, a strong anomaly is present.
Lateral dimensions of the strong anomaly are 1,000 feet north-south
and 4,000 feet easterly-westerly. The geologic body causing this

response 1s near the surface and has a depth extent of about 1,500

feet.




Drilling that has been done by Conoco and others has shown that
sulfide mineralization is widespread. Therefore, the various I.P.
responses would seem to be due to this mineralization which may vary

in quantity, form, or extent.

The results of the I.P. work can be important in helping to
understand the total geologic picture at the Buckskin area. To
accomplish this end, the results should be considered, evaluated,
and correlated along with all other geologic information. As new
information becomes available, perhaps through drilling, the I.P.
results should then be looked at anew. Such procedure will lead to
maximum effectiveness of the geophysical results and may assist in
pointing in the most favorable direction for the location of potential

economic mineralization.




SURVEY STATISTICS

The initial work done in the area was carried out by Mining
Geophysical Surveys of Tucson, Arizona during May 10-31, 1976.
Surveying was completed on three lines:

Line 10E

Line O

Line 20N
Line 10E was oriented north-south while Lines O and 20N were oriented
approximately east-west. Dipole spacing on all lines was 1,000 feet

and, in addition, measurements were made on Line 20N using a 2,000~

foot dipole spacing. The total coverage was 17.8 line miles.

I.P. work was done by Conoco during October-November, 1976 on:
Line 30W
Line 10W
Line 10E
Line 30E
Line 50E
All lines are oriented north-south. The dipole spacing was 1,000 feet
and Line 10W was also surveyed using a 2,000-foot dipole spacing. A

total of 20.5 line miles was covered.

The complete coverage by both surveys is 38.3 line miles. All
measurements were made in the time domain, and a dipole-dipole

electrode configuration was used throughout.




INTERPRETATION

The results of the induced polarization work show the presence
of various geologic conditions. A number of these conditions can be
defined on more than one survey line and so are mappable as discrete
geologic entities. 1In order to describe these geologic conditions,
certain terminologies or "names" must be used. This usage is
simply a method of differentiating between the geologic conditions
and is not intended to be a rating system that indicates any certain
condition to be 'better" or of greater exploration value than any

other.

The terminologies used are:

strong anomaly or strongly anomalous
moderate anomaly or moderately anomalous
anomaly or anomalous

It is not the '"names" themselves that are important but, rather,

the definitions that are specified:
strong anomaly: chargeability values
create a similar pattern and are greater
than 50 milliseconds
moderate anomaly: chargeability values
create a similar pattern and are greater

than 40 milliseconds

anomaly: chargeability values are greater
than approximately 20 milliseconds

In defining & geologic condition as strong or moderate, the

chargeability pattern is the most important criterion.




Geologic conditions indicated by the I.P. results must be
considered along with all other geologic information. Further, as
additional geologic data is obtained, the I.P. results should be

reviewed and revaluated.

Strong Anomaly A strong anomaly is present at:

Line 10E: O0-10N
Line 10W: O0-10N
Line 30W: 1ON-20N
The chargeability pattern on these lines indicates a geologic
body that may be within a few hundred feet of the surface with a

depth extent in the order of 1,500 feet. Lateral dimensions are

1,000 feet north-south and at least 4,000 feet easterly-westerly.

The strong anomaly is also seen on Line O at 10W-30W and on
Line 20N at LOW-50W. However, these lines are about parallel to
the long dimension of the geologic body as shown by the three
north-south lines. Because of this, the responses on these two
east-west lines are not considered as diagnostic as those from

the lines crossing normal to the long dimension of the body.

The strongly anomalous response lies within a moderately

anomae.lous zone.

Moderate Anomaly This response is located at

Line 30E: 10N-20N
Line 10E: 0-20N
Line 10W: 0-20N
Line 30W: 10ON-20N
Line 50E: O0-10N 1?7
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The geologic body responsible for the moderate anomaly lies within
a few hundred feet of the surface and has a depth extent of at least
2,000 feet. The four lines, surveyed with 1,000 foot dipoles, that
best describe this moderate anomaly do not indicate that the lower

limit of the causitive body has been reached.

Laterally, the dimensions of the moderate anomaly are 2,000 feet
Borth-south and 5,900 feet east-west, with the latter dimension

possibly extending to 9,700 feet.

Surrounding the moderate anomaly is a much larger area that is

anomalous.

Anomaly The limits of the anomalous area have been defined on
the south and west, but not on the east and north. Lateral dimensions

of this anomaly at present are 9,000 feet north-south and 12,000 feet

east-west.

Resistivity data on Line O show a strong contrast at about 60E,
while the data on Line 20N show a similar contrast at 60E-TOE. East
of these locations, low resistivity material is present while to the
west, the material is of high resistivity. These contrasts reflect
the contact between bedrock and alluvium. On both lines, the
contact is construed as being quite steep, meaning that the bedrock
has been down-dropped; no pediment is indicated. Chargeability data

on Line 20N, with 2,000 foot dipoles, show that anomalous conditions




continue within the bedrock beneath the alluvium.

Chargeability patterns on the north ends of the lines indicate
that anomalous conditions are sharply cut off near the ground sur-
face, but then increase again as the depth becomes greater. At cer-
tain locations in this area, topographic relief increases rapidly.
The termination of anomalous conditions may be due to the increase
in elevation, or to a down-drop in the causitive geologic body, or
to some combination of these conditions. Irregardless, the anomalous

conditions are not yet closed off to the north.

Line 10W was surveyed with 2,000-foot dipoles specifically to
try to obtain a view of the entire volume of anomalous conditions.
Results along this line suggest that the anomalous conditions extend

to a depth of at least 3,000 feet, and possibly further.

/9"”‘7 24 ;/ Sl

: Joseph R. Anzman
February 1k, 1977
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Minnesota mine, de
deposit in dolomitic

The meta-
€r greenschist grade, are Predominantly intermediate
flow rocks, although tuffs, tuff-breccias, and agglomerates are locally
present. Metasedimentary rocks, confined to the northwestern portion of
the range, comprise limestone, dolomite, shale, siltstone, and sandstone,

Metamorphic rocks in the range are cut by a variety of Cretaceous plutonic
and hypabys sal rocks. Oldest among these, but of limited distribution, are
‘fine-to medium-grained granodiorite and qua

st certainly related t

cia (Kib) -- the P
Southwest.

blende (Thrt) -- can be traced
roughout west-central Nevada. The tuff Seéquence is uncon-
formably overlain by Mio-Pliocene andesite (Ta), dacite (Td), and semij-
consblidated, fluvial and 1acustrine, tuffaceous sedimentary rocks (Ts);
feeder vents for the andesite are €Xpressed as small dikes and Plugs (Tap).

Quaternary surficial deposits conceal the flanks and much of the interior

of the Buckskin Range. Gently—dipping pediments, consisting e€ssentially

of dissected pediment gravels (Qoal) and younger pediment and stream

gravels (Qal), i i i . Pre—Quaternary

geology within is commonly masked by stream gravels, talus (Qt),
Qfb).
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The Buckskin Range is a tilted, structurally complex Basin-Range fault
block, tipped 35-50° westward along its western normal rotational boundary
fault. Mesozoic metamorphic rocks in the range strike generally north-
south, and dip 60° or more eastward or westward. Tertiary volcanic rocks
show a similar strike, but usually dip westward at greater than 25° to
vertical. All rocks in the range are cut by north-south-trending Basin-
Range normal fualts; the southern Buckskin Range is modified by numerous
east-west-trending wrench and normal faults, dikes, veins, and jasperoid
reefs along the prominent Buckskin-Yerington structural belt (Hulen, 1971,
p. 16). Gravity-slides are present in the extreme southern end of the range,
where blocks of hornblende-bearing ash-flow tuff (Thrt) have slid eastward
over subjacent earlier tuffs and Mesozoic rocks.

The Buckskin Southwest prospect is situated on the extreme western edge
of a broad "'sea' of pre-Tertiary alteration and mineralization covering
roughly 15 square miles in the southern and eastern Buckskin Range. This
large altered area consists of small (<300' in diameter or long dimension),
interlocking, and erratically distributed patches of clay-sericitized, pro-
pylitized, quartz-sericitized, and silicified Mesozoic metamorphic and
intrusive rocks. Alteration zoning is absent except at Buckskin Southwest
and a similar area near the Minnesota mine.

The Buckskin Southwest prospect and its Minnesota mine alalog are ex-
pressed at the surface as relatively large (2,000 feet in diameter or long
dimension) expanses of intense quartz-sericitization and weak stockwork
quartz veining, with minor ""oxide' copper mineralization, developed on
thoroughly shattered Cretaceous intrusive breccia. Both areas grade
sharply westward into essentially barren rock, and eastward into the Buck-
skin alteration ''sea.' Drilling in 1972 at Buckskin Southwest revealed the
broad quartz-sericite zone there to be vertically zoned above primary por-
phyry-type copper mineralization. One deep drill hole (BSW-7) penetrated,
beneath 780' of quartz-sericite rock, a 510' zone of potassically and quartz-
sericitically altered and quartz-veined material averaging 0.16% Cu as
chalcopyrite (including an 88' zone averaging 0.36%).

GEOPHYSICS

Line locations are displayed on Plate II which overlays the topographic

and geologic base map, Plate L. The complete survey comprises seven

lines or about 15 line-miles of 1, 000-foot dipole-dipole coverage and one
complete seven-spread of 300-foot dipole detailed work. Results of the
vector IP survey are presented as Plate III; an "apparent sulfide content"
calculated by the method of Van Voorhis (1972) is included. Considerations
of land control, topography, and the demonstrably tight sulfide zoning are
responsible for the tight, apparently haphazard layout of the survey lines.
Anaconda personnel apprehended us on their-claims twice, causing deviations
from planned lines and necessitating re-planning of others.
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As noted above, the examination is situated at the western edge of a broad
expanse of weak mineralization and alteration. Lines 1, 3, and 7 are placed
to test for westward extensions of the mineralization beneath the Tertiary
sediments and Quaternary alluvium. The primary purpose of Lines 2, 5,
and 8 is the delineation of the high sulfide system within the host rocks.
Line 2 should have been continued to the south, but this ground is controlled
by Anaconda. Their personnel were present at the time of the survey and
prevented us from working in that area. No one was around while we were
doing Line 5, so we trespassed to get the data. Line 4 details a highly -
responsive, small, near-surface body noted on Lines 1 and 2, thought to be
the extension of a chalcocite blanket encountered in drill hole BSW-2. Line
6 tests a shallow, structurally-covered area on the intersection of N-S
trending mineralized structures and the E-W Buckskin-Yerington trend.

The interpreted extent of the causative body (the "anomaly bars') shown in
Plates I and II is made with respect to a qualitatively assessed variable
background. Specifically, this means that bedrock to the northeast, east,
and south is presumed to have an intrinsic response of about 20 mils due to
the visible ''sea'" of alteration and mineralization. Correlating geologic ob-
servations with geophysical results suggest that the 20 mil response continues
for miles. The intrusive to the north and sediments to the west obviously

“ have near zero background IP effect.

DISCUSSION

The most impressive aspect of the survey results is the sharp contact be-
tween the highly responsive material evidenced in outcrop and the back-
ground. Steep gradients of hydrothermal activity noted in the outcrop are
not merely accidents of exposure, but have a through-going importance.

On the other hand, the fact that a normal sequence of peripheral alteration
is telescoped into a few hundred feet in the outcrops indicates that the sharp
gradients in the IP do not necessarily indicate fault contacts. Furthermore,
there is not a general correlation between low resistivity and high IP values
(Line 5 is an exception). Thus the eccentricities of the Buckskin Southwest
sulfide system are geophysical as well as geological, and interpretation must
not be over generalized from analogy with other systems.

An early objective in the IP work was to establish extensions of the sulfide
system under postmineral cover. The lateral limits of the Buckskin South-
west system, as determined by VIP, are indicated on Plate II. Lines 1

and 7 show sharp cutoffs to the west and northwest. Line 2 has no southern
cutoff, but none was sought due to Anaconda's land positon and presence
during the work. Windows of pre- and syn-mineral rocks are not so well
mineralized in this direction as are the equivalents in the area of the
drilling. A southern plunge of the well-mineralized rocks below Line 2 is
a possibility. The deep, weak IP response noted on Line 3 is interpreted
to be due to a lateral effect from the mineralization delimited by Lines 1

-5-
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and 7 and a high background in the lacustrine Tertiary sediments. Thus
we interpret no extensions beneath postmineral cover other than the
possibility on Anaconda's ground on the south end of Line 2.

The northern bedrock limits of mineralization are well established on
Lines 2 and 5. The responsive material does not extend beyond about 1.5
N on either line. Any plunge to the north would be quite steep. The sea
of alteration and pyritization which encompasses most of the Buckskin
Range seems to have an IP response of 15 to 25 mils and resistivity in ex-
cess of 200 ohm-meters, as evidenced by the eastern ends of Lines 1 and
8. It is encouraging that the mineralization of Buckskin Southwest stands
out against such a background; there may be other fish in the sea, and IP
could find them. —1

Line 4 was placed to test an apparent near-surface response detected on
Lines 1 and 2 which includes a small chalcocite blanket encountered in
BSW-2. The data are interpreted as indicative of a body buried 250 to 300
feet, being at least 3 dipole lengths (900 feet) long and having a limited

depth extent. A detailed study was made of the results of three theoretical
model cases calculated by Hohmann (1974) which are applicable. All of
these cases are for a conductive body at a depth of 1 unit; the high diagonals
only on longer separations were not found for resistive or neutral bodies,
nor for those at the shallower depth of 0.5 units included in Hohmann's
catalog. The resistivity data of Line 4 don't indicate a very conductive body,
and the data would seem to come from a slightly shallower source than the
model. Still, the agreement is good for the general aspects of interpretation.
We believe that the chalcocite in BSW-2 extends laterally over several hun-
dred feet. Additional short-dipole VIP may be warranted to further define
this zone, if the small blanket is deemed worthy of further search.

Attempts at interpreting the VIP data in terms of sulfide zoning patterns
within the Buckskin Southwest system have not been successful. The high
sulfide zone is too small and too deep to permit resolution of variations
within. Lateral effects from the less responsive host rocks can easily
account for the apparent deep IP lows of Lines 1 and 5.(from Hallof, 1968).
The low IP response at depth in the center of the anomaly is not due to re-
duced intrinsic response at depth. Similar features are noted in the results
of Hohmann (1974) and Snyder (reported by Hohmann).

Line 6 reveals no anomalous response. The favorable area of structural
cover and intersecting structural trends is unmineralized.

It is tempting to attribute all mineralization and alteration in the BucksKin
Range to one phase of intrusive activity such as emplacement of early
Cretaceous quartz monzonite porphyry. Such a model would probably
assume the large Buckskin Southwest and Minnesota alteration areas to be
the surface expressions of hydrothermal centers, which in turn would be
responsible for the broad alteration '"sea' to the east. The writers believe

.
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that this model ignores several pertinent facts, and propose an alternate
hypothesis: the two apparent hydrothermal centers, localized in selectively
fractured Cretaceous intrusion breccia, are superimposed on the edge of the
Buckskin alteration '"'sea,!' probably developed during several previous phases
of igneous activity and related alteration and mineralization.

The Buckskin Southwest and Minnesota hydrothermal centers are the only
large, exposed areas of intense hydrothermal alteration in the Buckskin
Range. Both are situated on the extreme western edge of the Buckskin
alteration''sea,' conspicuously devoid of alteration zoning, and consisting

of myriad, relatively tiny patches of diversely altered, but pervasively
pyritized (a consistent 4-5 volume percent) Mesozoic metamorphic and in-
trusive rocks. Both areas grade sharply eastward into this broad erratic
alteration zone, and even more sharply westward into essentially barren
rock. It seems unlikely that these two apparent hydrothermal centers could
alter and mineralize great volumes of rock to the east while leaving similar
rock to the west virtually unaffected. It also seems unlikely that one pulse

of mineralization could result in a fairly uniform distribution of pyrite --
regardless of alteration -- within the Buckskin alteration ''sea. "

It seems more likely, rather, that the bulk of the ''sea' was fully developed
prior to generation of the Buckskin Southwest and Minnesota .centers, probably
in several phases, related to intrusion of various Mesozoic plutonic and
hypabyssal rocks, and perhaps, in part, to syngenetic pyritization associated
with extrusion of Mesozoic volcanic rocks. Sharp alteration gradients in the
two centers would reflect steep pressure-temperature gradients in selectively
fractured intrusion breccia.
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survey.  Tlrs lineament 15 directly o sirike with
. he yerington and Mickey Foss porphyry copper e —.
posits, and could be The subsuriface expression OfF
| The master wrencl rault zowe of Tire Bucksbiy -Yerr
Fou structural belt. Severs! wioderse- ampls e
. magnetic highs are aligwed 3long The lincament
_ south of the Buckstiv Eamge. These hLighs
__MUGNT originsTe frown mEGHETIE Plugs of dactie
Porphyry — imferred fo be responsible 1or cogper
Imeralization 37 Buckstint Souwtbwesr
@ravity a'ata show 3a//uyvial cover fo be »@/gf/w_/y
Thivn for somre distavce soiutls of 7he rapge .

@
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v Pre-wmrivers/ rocks nesrest 7ire prap&sed V/P

target sres are Thoroughly alferad. Iuleus/ty
of alteration varies from chlorife-epiofe-mague -
tite (Vernlet) 7o pervasive quariz-ser/cif1Zaiion.

A [arge mess of rnfeuswely quartz-sericltszed
1ntrusiomn breccra——Ebuswn fo have closely cou-

_ trolled minerelization aud a/teratiou at Buct—

- sbin Southwesr 15 exposad abous 30007 cortl

of the p/’ap:sea’ rarges ares a7 The soutirermn
. edge of pre- mmers/ exposure fu 1he soutlreru
 Buctsbin Ronge. The breccra mass— a [arge, dike -

- Nite body—rs stribing roughly worfl-soutl ) Arrectly

_Tor The 1arget ares.

. Smaly ss0/ated cogpper occurrences are preseu
throughout 1he soutrerns eund of 7lre rarige Iu
pre-wmersl. rock.

Thre /omd s/7eetion over, Z‘%fe proposed target sres
15 quite Ffavorable . Aﬂecoxfdﬂk pant Buckskin Bamge
claim block 1s 27 /eas'r' 2000 worttr of 7he soutlrervr
- Tip of The range. Muctr of 7Hre sr€d /s Therefore
_open for sisking. The rewmwrarnder (5 privere [smd—
probebly part of the sprew/ing 3-Z2— (7hres -Two-85r)

Ranch 1n Smith Valley. :

Anscouds epparently feels t1he exfrewte SouUtierd
Buckstiv Range and adgjacens pediment 15 wunworiiy
of ,exp/ara 7rom-  Why? I sy all 5/92641/5@. Thre
Southern end of The ramge 15 largely covered by
post-mmtneral ask-flow tuls, whith 2p westwam >é5.

@




G| ke (

N ome asswmres The Twits were ewp/acea/ /rar/'zaz»ﬂ‘a//y,
Then T1/fed westward alomd B-& rotatiomal faults, The
depth To an hyporheriza/, sub-volcami sulfide Systs
would certernly be prolibifive. I have s7rong reasou
To suspect, Trrougl, 1het The Tutts were emwp/aced
from the west as 2 gravity slide block, with 2 |
roughly horizourtal base. IF¥ owe acceprs #lys bypotte-
/5, The deptly 7o That sulfide systew becowres it
permissible. The following stetohes may befp o 1ilus-

traie w1y porur:
:E/zm_'

e,

FPEE-~MIVERAL

4
'/;// ehood
A

FOSS\EBLE ANACONDA
INTERPRETATION OF S.
BUOSSEIN RANGE SOB—
PEDIMENT GEOLOSN

My hypothesrs can be erfrcrently )24 getclly festad
WIith orte E-Ww ViP lime. The EE/-GLD VIP crew
Will be rn the ares durimg early NMovewber 7o
survey The Buctstriv Southwest su/fide = yisre, and
could comp/e/‘g a ltwe over 7he +/a7 target ares su
one or Two a'ays.

Geologie mappriug in the southeryt Buckskiv Rairge

S




" 7 (

. Is comnfrued fo a Terrible 1. 250,000 11180 59 Moore , and
3 1.2¢ 000 nr1gp comp/e/ed by a BCMC sumunter
geologys7. Both, bul especrally The [after, are 7o73/ly
Imédaguate. I 7herefore. propose 7 -5/52”47’ seyera/

a % prepering an adepusdle wsp with which

we'l/ tuterprer 7He /orabab/g pos1Trve resulfs of THe

VIP [rne.

XC > KE/I-6DPO— P.M. Wright, W.7. Framgos
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Interoffice Communication

To: Peter Kirwin
From ; Olaf Aiken
Date ; January 6, 1978

Subject :  Buckskin Project

Introduction

A Conoco geophysical crew, under the supervision of Olaf
Aiken, ran a gravity survey on the titled property. They
read 186 gravity stations. The survey began on October 24,
1977 and ended on November 13, 1977. This time breaks down
as follows: 12 production days, 6 travel days and 3 days
down due to seismic activity. The survey progress was re-
tarded due to periods of increased seismic activity, during
the daylight hours. Subsequently a portion of the survey had
to be conducted during the late evening hours.

The gravity survey was run to determine the depth to bedrock,
in the area of a moderate I.P. anomaly.

Discussion of the Data

The area of interest is a shallow shelf with 500' to 600' of
alluvial cover as shown on the interpretive map. The area is
bordered on the west and east by pediments, the northern bor-
der is a shallow ridge with 50' to 100' of alluvium. In the
south there is a deep basin, where the gepth to bedrock is
>1500'. A density contrast of 0.5 g/cm® between bedrock and
alluvium was used in all the depth estimates and the model
profiles.

Portions of the data were_recalculated again, using the den-
sity contrast of 0.2 g/cm®. This smaller density contrast
shows that the maximum thickness of alluvium in the area of
interest will not likely exceed 1000'. —

Data Reduction and Survey Procedures

The gravity survey was run with a LaCoste and Romberg Geo-
detic gravimeter model G-404. Elevation control was obtained
by surveying between known elevations with a stadia transit.
All the stations were tied to the World Relative Gravity Net-
work base station at the Yerington airport. The observed
gravity data were then reduced to the Simple Bouguer gravity
anomaly for a crustal density of 2.67 g/cm3 using the standard
formulae for latitude, free air, and Bouguer corrections.

Olaf)l Aiken
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Qal Qfc Alluvium and Ferricrete.

Qal: Undifferentiated, unconsolidated, unsorted to sorted
alluvial fan and fluvial gravels and sands.

Qfc: Bright orange limonite and manganese oxide cemented
alluvium.

Qls Landslide deposits. Composed largely of volcanic hornblende

biotite andesite porphyry with blocks of ashflow tuff exposed
near the toe of the slides.

Qoal Older alluvium. Fifty feet or more of coarse unsorted gravel

containing moderately rounded pebble to block sized clasts of
Tertiary and Mesozoic rocks including exotic granitic boulders.

Lake sediments. At least 250 feet of white to rarely green,

finely to thinly bedded shales, siltstone, and fine-grained
quatz arenite. Pliocene to Pleistocene lacustrine deposits

unconformably . .overlie Miocene and older rocks.

The following group of intrusions were probably implaced after

15 MY since they appear to intrude along high angle normal faults.

Tb Basalt. Black dense aphanitic pyroxene basalt intrudes along
Late Miocene or younger faults.

Thap Hornblende andesite porphyry. Dikes of dark green andesite

porphyry contain 40 to 45 percent phenocrysts of about 2/3

hornblende up to 10 mm long and 1/3 subhedral plagioclase up to




15 mm long grading into an aphanitic ground mass of hornblende,

plagioclase, and magnetite.

Tbhsdp Biotite hornblende Sanidine dacite porphyry. Plugs of dacite

porphyry contain about 60 percent penocrysts grading into an
aphanitic groundmass of plagioclase, sanidine, and glass. The
dacite contains 4 to 6 percent biotite up to 5 mm, 4 to 6 percent
zoned oxyhornblende up to 4 mm, 2 to 3 percent subhedral sanidine
up to 5 mm, and zoned calcic andesine to sodic oligoclase up to
10 mm, all as phenocrysts.

Thbgpap Hornblende biotite quartz pyroxene andesite porphyry. These

dikes contain 25 to 30 percent phenocrysts in an aphanitic ground-
mass of plagioclase, hornblende, and quartz. The andesite contains
as phenocrysts about 10 percent hornblende up to 2 mm, 2 to 3 per-
cent biotite in books up to 1.5 mm thick, 2 to 3 percent emoyed
rounded quartz up to 2 mm, 2 to 3 percent anhedral augite up to

0.5 mm, and zoned sodic oligoclase up to 3 mm.

The following group of Miocene intermediate intrusions and flows
where emplaced from 18 to about 15 m.y. during the developement of
most of the Basin and Range faulting in the Buckskin Range. The
intrusions in the northern portion of the range may be somewhat older

than those in the southern portion of the range.




Tvhap Volcanic hornblende andesite porphyry. Greyish andesite

contains 30 to 35 percent phenocrysts grading into a trachytic
groundmass of plagioclase hornblende and glass. About half of the
phenocrysts are oxyhornblende up to 3 mm and about half are
andesine up to 2 mm. Occurs in anglor unconformity with ash-flow
tuffs north of Churchill Canyon. The same as the andesite of

Lincoln Flat (Proffett and Proffett, 1976).

Thbap Tvhbap Hornblende biotite andesite porphyry and volcanic

hornblende biotite andesite porphvry.

Thbap: Intrusive plugs contain 30 to 35 percent phencrysts in an
aphanitic groundmass of plagioclase, guartz, biotite, hornblende,
magnetite, and apatite. The andesite contains 4 to 6 percent
oxyhornblende, 4 to 5 percent biotite, and 20 to 25 percent
subhedral zoned andesine as phenocrysts up to 10 mm.

Tvhbap: Andesite flows that are essentially identical to the
intrusions but with locally strong trachytic texture.

Tbhap Biotite hornblende andesite porphyry. Dikes contain 45 to 50

percent phenocrysts in an aphanitic groundmass of plagioclase,
quartz, and glass. The andesite contains 7 to 10 percent biotite
in books up to 10 mm thick and 12 cm across, 2 to 3 percent horn-
blende up to 5 mm long, and 35 to 40 percent calcic anesine up to
10 mm, all as phenocrysts.

Tfhgdp Foliated hornblende quartz dacite porphyry. The dacite

porphyry contains 25 to 30 percent phenocrysts grading into a




groundmass of plagioclase, orthoclase, and quartz. The dikes
contain, as phenocrysts, 3 to 5 percent hornblende up to 2 mm,

1l to 3 percent rounded quartz up to 1.5 mm and zoned sodic andesine

to calcic oligoclase up to 3 mm. Both phenocrysts and groundmass

show strong flow floiation.

Tbglph Biotite guartz latite porphyry with hornblende. Latite

porphyry dikes contain 30 to 40 percent phenocrysts in a very fine
grained aphantic groundmass of plagioclase, orthoclase, and quartz.
Occuring as phenocrysts are 5 to 7 percent biotite in book 3 to

5 mm thick, 1 to 2 percent rounded and embayed quartz 1 to 6 mm,
and zoned subhedral calcic oligoclase 0.5 to 5 mm. The dikes

locally contain up to 2 percent hornblende 0.5 to 2 mm.

Tbhp, Tbhpg, Tfbhp Biotite hornblende porphyry, biotite hornblende

porphvry with guartz, fine grained biotite hornblende porphvry.

A related group of dikes in the southern Buckskin Range similar in
composition but with the abundance of quartz phenocrysts decreasing
from east to west. Tbhp: A dactic porphyry containing 25 to 30
percent phenocrysts in an extremely fine-grained aphanitic ground-
mass. The porphyry contains as phenocrysts 4 to 7 percent biotite
in books 3 mm thick and 3 to 5 mm wide, 3 to 6 percent hornblende
up to 3 mm, zoned sodic andesine to calcic oligoclase up to 3 mm,
and locally up to 1 percent rounded quartz phenocrysts up to 1 mm.
Tbhpg: Similar to above except containing 1 to 5 percent quartz
phencrysts. Tfbhp:. Similar to the biotite hornblende porphyry

- 4 -




except contains slightly more abundant but small phenocrysts and
very rare quartz phenocrysts. Biotite seperated from this porphyry
yeilded a K-Ar age of 15.7 * 1.5 m.y.

Tfgbp Fine-grained quartz biotite porphyry. These dactic dikes

contain 25 to 30 percent phenocrysts of 2 to 3 mm rounded quartz,

biotite books 2 mm thick and 4 to 5 mm long, and subhedral zoned

calcic oligoclase up to 3 mm. in a felted aphanitic groundmass of

biotite, quartz, plagioclase, orthoclase, and accessory hornblende
and sphene.

Thpdp, Thpap, Thppa, Timb Hornblende pyroxene diorite porphyry,

hornblende pyroxene porphyritic andesite, intrusive matrix breccia.

This group of intrusions form an intrusive complex of highly variable
textures but are similar in composition. Thpdp: Light to dark

grey diorite porphyry containing 10 to 40 percent phenocrysts.

The stocks have 5 to 25 percent euhedral to subhedral green and
brownish zoned hornblende, 3 to 7 percent subhedral ausite, 2 to

3 percent qguartz, zoned andesine, and accessory sphene and apatite.
Phenocrysts of hornblende are 5 to 10 mm and are locally up to 30 mm
in length. Plagioclase phenocrysts commonly reach 5 mm and are
locally up to 10 mm in length. The groundmass is 0.1 to 0.7 mm.

Flow foliation often occurs in the diorite. Thpap: Similar to

above except with a dark grey aphanitic groundmass, generally smaller
phenocrysts, and locally augite phenocrysts. Andesite contains

25 to 50 percent phenocrysts. Thppa: Similar to the andesite
porphyry but contains 5 to 25 percent phenocrysts. Timb: Intrusive

breccia having a matrix of hornblende pyroxene porphyritic andesite
..-.5_




with angular to highly rounded, pebble to boulder sized clasts of
related intrusions, oligocene ash flow tuffs, meta volcanites, and

granitic rocks.

Tpbd Pyroxene biotite diorite. Stocks of dense, black, fine-grained

diorite contains 7 to 10 percent subhedral augite, 5 + 7 percent

shreddy brown biotite, up to 2 percent quartz, and calcic andesine

0.05 to 2 mm.

The following sequence of oligocene ash-flow tuffs rest conformably
on one another and rest upon gently rolling ersional surface developed
on the Mesozoic rocks.

Tect Eureka Canyon Tuff. At least 50 feet of bright red-orange,

poorly to nonwelded, crystal poor ash-flow tuff containing sparse
pumic fragments and less than 5 percent phenocrysts of plagioclase,
guartz, sanidine, and trace biotite.

Tnht Nine Hill Tuff. Up to 100 feet of deep lavender to buff, poorly

to nonwelded, crystal poor ash-flow tuff and tuff breccia contains
less than 5 percent phenocrysts of plagioclase, quartz, sanidine,
and trace biotite. while flattened pumice fragments up to 20 cm
across are abundant.

Tst Singatse Tuff. About 2500 feet of brown to red-brown, locally

lavender, strongly to moderately welded, crystal rick ash-flow
tuff contains 30 to 45 percent phenocrysts of plagioclase, quartz,
sanidine, hornblende, and 3 to 6 percent biotite crystals up to

5 mm and sparse pumice fragments, and 1 to 4 percent lithic fragments.




Tts Tuffaceious sediments. About 75 feet of poorly sorted tuffaceous

sandstones and siltstones are bright red-orange in the lower portion
and yellowish~-green containing abundant fragments of petrified wood
in the upper portion.

Twht Tgmt Mickey Pass Tuff: Weed Heights and Guild Mine Members.

Twht: About 300 feet of lavender to reddish brown, moderately to

poorly welded, moderately crystal rich ash-flow tuff containing

15 to 25 percent phenocrysts of plagioclase, sanidine, quartz, and
1l to 2 percent biotite. Abundant large white pumice fragmented
are partially collapsed. Tgmt: Fifteen hundred to 2000 feet of
brown to lavender to buff, moderately welded crystal rich ash-
flow tuff containing 20 to 25 percent phenocrysts up to 2.5 mm of
plagioclase, sanidine, quartz, and 1 to 3 percent biotite and
moderately abundant pumice fragments. The upper 200 to 300 feet

is buff colored vapor phase tuff with uncollapsed pumice fragments.

The following two stocks are of undetermined age and may be either

Mesozoic or Tertiary.

Mtpxd Pyroxene diorite. Subequigranular dark green diorite containing
10 to 12 percent augite, 2 to 3 percent quartz, and subhedral
plagioclase 1 to 2 mm. The stock is partially altered to chlorite,
epidote, and actinolite.

A\ory Yo
Mthd Hornblende diorite. Subequigranular &iortse containing 3 to 5

percent hornblende, 3 to 5 percent interstitial quartz, and




plagioclase 1 to 3 mm. Parially altered to chlorite, epidote,

sercite, and clays.

All of the following Mesozoic igneous rocks are metamorphosed to
the green schist facies with varying intensities of partial replace-
ment by chlorite, epidote, clinozoisite, albite, quartz, and clays.
The following descriptions are given in terms of fresh rock but all
are metamorphosed.

Klp, Kglp Latite porphyry and quartz latite porphyry. Buff colored

porphyry contains 25 to 35 percent phenocrysts in an anphanitic
groundmass of plagioclase, orthoclase, and quartz. The dikes have

5 to 10 percent subhedral orthoclase 5 to 30 mm and 2 to 3 percent
hornblende, 3 to 4 percent biotite, 10 to 15 percent plagioclase,
and accessory quartz, sphene, and apatite as phenocrysts up to

2 mm. Kglp: Similar to above except with up to 5 percent partially

resorbed and rounded quartz phenocrysts.

UPPER PLATE OF THE BUCKSKIN THRUST.

KImgd Microgranodiorite. Buff colored subequigranular granodiorite

containing subhedral to anhedral calcic oligoclase up to 1 mm
but usually less than 0.4 mm, 15 to 20 percent anhedral quartz,
and 10 to 15 percent anhedral orthoclase. Age is uncertain but

may be pre-Buckskin Thrust.
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Khdp Khdpqg Kphd Kphdgb Hornblende dacite porphyry, hornblende

dacite porphyry with quartz, porphyritic hornblende dacite,

porphyritic hornblende dacite with guartz breccia. This group

of intrusions appear to be contained only in the upper plate of
the Buckskin Thrust. K-Ar ages on equivalent intrusions from the
Pine Nut Range are 146 + 8 m.y. and 124 + 9 m.y. (Castor, 1972) .
The textures and compositions on the intrusions are similar to
some of the flows in the Churchill Canyon Sequence and maybe in
part equivalent. Khdp: Greenish to lavender porphyry with 25

to 50 percent phenocrysts of oligoclase, hornblende, and locally
biotite grading into an aphanitic groundmass of plagioclase,
orthoclase, and quartz. Phenocrysts are up to 3 mm and rarely

up to 10 mm in length. Plagioclase phenocrysts commonly have

epidotied cores. Khdpg: Similar to above but with up to 5 per-

cent rounded and embayed quartz phenocrysts up to 3 mm.

Kphd: Similar to the hornblende dacite porhyry except with 15
to 25 percent phenocrysts. A few exposures in the southern
portion of the range may be Tertiary and are labeled "Kphd?"
Kphdgb: Similar to the hornblende dacite porphyry with quartz
but contains 15 to 25 percent phenocrysts or occurs as an

autobreccia.




The Churchill Canyon Sequence and the Artesia Sequence maybe, in
part, correlative to the Double Spring Formation of Noble (1962). The
age of the sequences are uncertain but maybe upper Jurassic to lower
Cretaceous.

KJccv Kjecs Churchill Canyon Sequence

KJcecv: Dacitic to latitic metavolcanic flows and crystal rich
tuffs at least 3000 feet thick. Tuffs are tan to greenish light
brown containing 20 to 50 percent subhedral and broken phenocrysts
up to 10 mm of plagioclase, orthoclase, quartz, hornblende, and
biotite. Locally contains flattened pumice fragments. Grey to
grey-green flows 5 to 30 percent are similar in composition to the
tuffs 5 to 40 percent phenocrysts in a trachytic aphanitic ground-
mass but rarely contain biotite phenocrysts. Rounded and embayed
and rarely bipyramidal quartz phenocrysts up to 10 mm are distinct
of the Churchill canyon Sequence although some flows lack quartz
phenocrysts. Kccs: Discontinuous conglomerate up to 7 feet thick
at the contact of the Churchill canyon Sequence and Artsia Sequence.
Contains clasts of both lithogies.

Jav Jas Jafb Artesia Sequence. Up to 6000 feet thick with the base

removed by thrusting. Jav: Green to dark lavender to red-
lavender andesitic to dacitic meta volcanic flows. Porphyritic

to aphanatic flows contain O to 40 percent phenocrysts of plagio-

clase, hornblende, pyroxene, biotite, and occasionally small

rounded quartz. Phenocrysts are usually less than 1 mm, locally

S 10




up to 3 mm, and up to 5 mm in the upper portion of the section.

Thick, discontinuous, strata form silicified flowscommon except

in the northern portion of the range. Jas: Interbedded volcanic
sandstone and conglomerate. Conglomerate contains rounded clasts
up to 100 mm grading into feldspathic sandstone forming graded
beds 10 mm to 1 mm thick. Jafb: White to buff felsic breccia,
up to 200 feet thick often flow banded and containing rounded

felsic gragments up to 20 cm.

LOWER PLATE OF THE BUCKSKIN THRUST.

Jgmb Quartz monzonite porphyry and gquartz monzonite breccia.

Jgmp: Pinkish brown porphyry contains 1 to 3 percent, 15 percent
quartz, 30 to 35 percent orthoclase, 50 to 55 percent plagioclase,
and 1 to 2 percent magnetite and pyrite. Phenocryst up to 5 mm
of plagioclase, orthoclase, and biotite make up 50 percent of the
porphyry grading into a fine-grained groundmass. The stock is
stockwork quartz-magnetite-pyrite veins. Jgmb: Clasts of quartz
monzonite porphyry up to 30 mm in an aphanitic matrix.

Granodiorite. Fine to medium grained, equigranular granodiorite

containing 2 to 5 percent biotite, 1 to 2 percent hornblende,
8 to 12 percent quartz, 10 to 15 percent orthoclase, and calcic
oligoclase in subhedral to anhedral crystals 0.5 to 0.9 mm.

Jd Diorite. Black fine-graned diorite with 5 to 10 percent augit,

1l to 2 percent quartz, and calcic andesine.

w3
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Jgs Jgl Gardnerville Formation. (of Noble, 1962). Up to 1200 feet

exposed in the northern Buckskin Range with upper portion removed
by thrusting. Jgs: Thin to medium bedded, grey to green-grey,
tuffaceous locally pyritic, calcarous siltstone. Jgl: Patchy
massive grey limestone, 1 to 20 feet thick interbedded with silt-
stones. Limestone locally contain abundant fossil fragments and
oolites and cross bedded calcarenite.

TRoc TRov TRol Oreana Peak Formation (of Noble, 1962). TRoc:

Carbonate member. About 200 feet of massive to medium bedded,

locally fossilferous and oolitic, grey limestone and dolomitic

limestone with grey and pink siltstone parting. TRov: Volcanic

member. Over 1200 feet of interbedded waterlain tuff, tuffaceous
sediments, and aphanatic amydaloidal basalt. TRol: Massive
grey limestone % to 25 feet thick interedded with volcanites.
Base is not exposed and relationship with underlying andesites
unknown.

Metavolcanic rocks. Greenish fine-grained porphyritic andesite

up to 6000 feet thick containing 5 to 15 percent subhedral
phenocrysts of plagioclase 0.1 to 5 mm, 5 to 10 percent phenocrysts
of augite 0.1 to 1 mm, and 3 to 5 percent phenocrysts of

magnetite. In some flows, glomoroporphyritic plagioclase laths

form cluster of 2 to 5 crystals resembling chicken tracks. Lower

and upper contact are not exposed. Unit strongly resembles

_12_.




Triassic meta volcanites in McConnel Canyon in the Singatse Range.

STRUCTURE

Normal Faults
The dominate structural style in the Buckskin Range is low angle
Basin and Range Faults. Originally high angle normal faults with the

east side down thrown, the range has been tilted sharply westward so

that the faults presently dip 5 to 15 degrees to the east although

some of the faults on the west side of the range dip up to 15 degrees
west. Fault planes are subparallel to one another with a northerly
strike and frequently intersect at low angles. Individual fault
blocks are 50 to 1500 feet thick and 1000 to 15000 feet long parallel
to strike. Dip-slip offsets range up to 6000 feet along a single
fault with displacement directed to the east. Less competent units
are often folded from near verticle dips in the center of fault
blocks to dips nearly parallel to the faults adjacent to the faults.
Up to 50 foot thick zones of fault gouge occurs locally along the
fault planes.

The low angle set of normal faults had initial offset about 10
to 17 m.y. (Proffett, 1977) and continued displacement to about 15
m.y. Biotite hornblende porphyry dikes dated at 15.8 m.y. in the
southern part of the range cut the low angle faults with little or

no later displacement, thus the present low angle set of faults
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probably ceased activity shortly after the emplacement of the dikes.
Westward rotation of the range followed, Probably by major down
dropping of the Buckskin Range relative to the Pine Nut Range to the
west.

Younger, high-angle normal faults have rotated the Buckskin
Range westward since the Plio-Pliestocene as reflected in up to 30

degree westward dips on Late Cenozoic lake sediments.

BUCKSKIN THRUST
The Artesia and Churchill Canyon Sequences are thrust over the
Gardnerville Formation and older units along the Buckskin Thrust.
The plane of the thrust generally subparallels the bedding in both
the upper and lower plate units although crosscutting relationships

are observable. Usually, there is little shearing or brecciation

along the fault plane. Local shearing in the Gardnerville Formation

suggests eastward directed thrusting.

The thrust has removed from the lower plate in the Buckskin
Range some 8000 to 12000 feet of stratigraphic section present in the
Singatse Range to the southeast (E. C. Bingler, written Comm.) and
the southern Pine Nut Range to the southwest (Noble, 1962).

Since the Lower Cretaceous hornblende dacite porphyry and related
intrusions are apparently contained in the upper plate, the Buckskin

Thrust is assumed to be middle to Upper Cretaceous.
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Gordon L. Pine

Robert W. Bamfo rd

Geologist/Geochemi

October 10, 1980

District Geologist

Minerals
CONOCO INC.

P. 0. Box 7608
Reno, NV 88510
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Dear Gordon:
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initial descriptions and interpretation of multi-
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for Buckskin Project DDH BC-5,5A (Figures 1/BC5-4/BC5
tabulations). The data are, as in previous work, based on
specific gravity concentrates from 100-foot composite
>sted, the interpretation provided is largely confined to the
d 1ncTudes comments on possible geochemical indications of
00 and 1000 feet depths in BC-5 and BC-4, respectively.
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Gordon L. Pine
October 10, 1980
Page Two

data groups are approximately equivalent. The large correction factor for the
bismuth values results from apparently systematic analytical problems which
shou]d be eliminated in future work. The repeat analyses suggest these BC-
5,5A bismuth data are meaningful, however. Relatively high iron values in the
UC 5,5£ data set compared to previous data sets probably reflect the incom-
plete removal of iron contamination caused by the use of steel pulverizer
plates during sample preparation.

Overall geochemical signatures for the BC-5,5A samples suggest that rock
penetrated by this hole was probably originally located much further from
higher-grade copper-zone type mineralization than rock penetrated by DDH BC-4,
which still remains one of the more encouraging holes drilled to date on thls
project (Re: my letter of 31 May, 1979). In the context of porphyry copper
system geochemical models, the BC-5,5A geochemistry is most like that of an
outer halo zone at a 1ocat1on near the outer Timits of lead-zinc rich parts of
this zone. Tellurium (adjusted values), bismuth (adjusted values of <15 ppm,
not plotted), copper, molybdenum, tin (adjusted values), and tungsten values
are either similar or lower in BC-5,5A than in BC-4 while manganese and
arsenic values are significantly higher. As with the BC-4 and other results,
however, these overall geochemical signatures are only definitive if related
to a single mineralizing event. If, for example, the manganese and arsenic in

-5,5A rocks were products of an event totally unrelated to that which gave
rise to the copper and molybdenum mineralization, the interpretation provided
above might be totally reversed.

] geochemical indications of flat faults at or near 1200 feet and

BC-5,5A and BC-4, respect ively, it appears that discontinuities

the element d1sbr1b| jons can be interpreted as being caused by

Molybdenum a1str ﬁ itions are the most convincing in this

both holes. In BC-5,5 r:iuﬁdenum contents are rﬂlht.vely Tow in

part of the hole, .nCre sharply at 1200 feet, and remain

erally higher in the lower peri 0 th hole (Figure 2/BC5 ). A similar,

1though less well defined, eometry 1is observed for the molybdenum

stribution in BC-4. Arsenic and possibly copper distributions in BC-5,5A

y) roughly mimic the molybdenum mf.tf‘bntion (Figures 2/BCS Lhd 3/BC5) and

tute *be only other r"..,‘i e geochemical evidence for the fault off-

The presence or absence of flat faulting in BC-5,6A or BC-4 does not

1n,,rprc:et1on of the relative proximity of these holes to a target

zone, Ssince interpretation is based on geochemical signatures
for the most f are developed throughout the holes.
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This, I believe, is all that can be usefully said about the BC-5,5A and
BC-4 geochemical data until after we meet for a project review. Please let me
know your selection of a meeting time a arly as possible.

Best regards,

Bamford
RWB:zrl

Enclosures
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ROCKY MOURTAIN GEQCREMICAL CORC.

1323 W. 7900 SOUTH * WEST JORDAN, UTAH 84084 * PHONE: (801) 255-3558

WEST JORDAN OFFICE ([[Br‘ﬁﬁtatg []f gnalgﬁiﬁ

4

PEER T Of iiiccvvvnnsrisionsiny ssnsns

RMGC Numbers:

Septenber 18, 1980 oceti b o BO=2 453 0=5L

Robert W. Bamford Foreign Job MNo......
1138 Gilmer Dr.
Salt Lake City, Utah 84105 tnvoice No:M.. 102003

Client Order No.: none
Report On: 23 Composite Samples
Submitted by: Robert W. Bamford

Date Received: 8/18/80

Analysis: Heavy Mineral Separation, Copper, Lead, Zinc, Cobalt,
Molyb@enum, Manganese, Sulfur, Silver, Iron, Antimony,
Analytical Methods: Arsenic and Tin.

Sulfur determined by leco induction furnace. Arsenic
determined colormetrically. Remaining elements determined
by atomic absorption.

enc.
file (2)
GJIC/1lw

Std Samples

J - 19
J - 36
Beth - Con - 74

Loxrn - Con - 74

All volues are reported in parts per million unless specified otherwise. A minus sign (—) is to be read "less than' and o plus sign () “‘grecter
than.'" Values in parenthesis are estimotes. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND == None Detected 1 ppm = 0.0001% 1 Troy oz./ton = 34.286 ppm 1 ppm = 0.0292 Troy oz./ton

SALT ,LAKE CITY, UTAH RENO, NEVADA b TUCSON, ARIZONA




Robett W. Bamford 9/19 /80 Sabic Sob Mo BO=2 4=00~ST,

Page 2 of 4

; grams
Sample No. f Sample Wt separated

23-100 : 80
100-200 80
200-300 80
300-400 80
400-500 ¥ 80
500-600 80
600-700 80
700-800 80
800-900 80
900-1000 : 80

1000-1100 80
1100-1200 > 80
1200-1300 80
1300-1400 80
1400-1500 80
1500-1600 . 80
1600-1700Q . 80
1700-1800 80
1800-1900 80
1900-2000 80
2000-2100 80
2100-2200 80
2200-2338 80

ROGXY MODNTAIN GEOCHEMICAL BRRP. / Jim Cardwell :

SALT LAKE CITY. UTAH . REMO. NEVADA TUCSON. ARIZONA




client_Robert W. Bamford Date__ 9/19/80 RMEC Job No._ 80-24-30-SL

" Page 3 of 4

. ppm  ppm PPm ppm
&ampi.e No. Zinc Molybdenum Cobalt ' _Manganese

23-100 305 5 385 7120
100-200 24 10 235 2620
200-300 225 10 235 1920
300-400 140 25 400 1.10%
400-500 39 15 515 6250
500600 10 240 6250
600-700 10 225 1.25%
700-800 20 245 9620
800-900 20 415 1.66%
900-1000 15 360 8000

1000-1100 20 225 3880
1100-1200 25 230 3620

1200-1300 90 560 6380
1300-1400 60 395 7250
1400-1500 40 295 4620
1500-1600 25 255 3120
1600-1700 80 290 6500
1700-1800 50 300 1.18%
1800-1900 10 220 1.12%
1900-2000 290 8750
2000-2100 415 3620
2100-2200 500 1.16%
2200-2338 565 7250

BOCKY MOUATAIR SEQCHEMICAL CORP.

. RENO. NEVADA . TUCSON, ARIZONA




Robert W. Bamford 9/19/80 RMGC Job No._80-24-30~-SL

Client

' Page 4 of 4

» +

& .. BEM. S Y ppm
ample No. Arsenic Sulfur Tin

23-100 . 90 0.18
100-200 . 65 47.3
200-300 I 41.3
300-400 . 45.3
400-500 . 46.0
500-600 ‘ 2 44.7
600-700 . 45.3
700-800 3 44.7
800-9Q0 . 44.7
900-1000 . 45.3

1006-1100 . 46.7
‘100—1200 $ 46.0

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2338

By

im Cardwell

= ROBRY MODNTAIN GEOCREMICAL BORM.

BALT LAKE CITY, UTAM . REND. NEVADA TUCSON. ARIZONA




“ BC-5,5A

BUCKSKIN PROJECT
DOUGLAS COUNTY. NEVADA

T GALC. PY
10.00,

FIGURE 1/BCS S

SAMPLE TYPEt+ WHOLE ROCK
VERT. SCALE: 400.0 FT./IN.
(DEPTH SHOWN IN 1000 FT UNITS)

X +3.3
10.00,

A <.01
4.77
2.20
.59
1.34
2.56
1.87
2.77
1.63
2.14
2.43
1.56
2.55
1.52
1.52
1.04
1.89
1.15
.24
1.05
1.30
.58

.90

1 .s2

5.39

2.85

.69

1.55

3.06

2.20

3‘3'

1.95

2.52

2.78

1.81

3.01

1074

1.81

1.21

2.52

1.35
- 30
1.28

1.58

75
1.04




FIGURE 2/BCS

SAMPLE TYPE: +3.3 LESS MAG.
VERT. SCALE:s 400.0 FT./IN.
(DEPTH SHOWN IN 1000 FT UNITS)

'BC-5,5A

BUCKSKIN PROJECT
DOUGLAS COUNTY. NEVADA

PPM CU PPM MO PPM PB PPM 2N PPM AG

400.,

5000.,
865.
795.

810.

685.
1340.
960.
1070.
1320.
740.
920.
645.
840.

2590.

1720.

75S.
630.
1080.
680.
130.
1120.

1790.

3200.

1600.

T
10.
10.
25.
15.
10.
10.
20.
20.
15.
20.
25.
90.
60.
40.
25.
80.
50.
10.

10000.

680.
10S.

260.
365.
230.
23S.
170.
255.
900.
580.
325.
27S.
120.
200.
155.
175.
135.

| 1290.

1670.

j 450.
175.

1560.
235.

1

10000.,
5.
24.
225.
140.
39.
120.
115.
190.
250.
560.
170.
51.
35.

ot
SN BN =N BN

100.,




BC-35.,9A

BUCKSKIN PROJECT
DOUGLAS COUNTY. NEVADA

PPM AS PPM
500.,

FIGURE 3/BCS

SAMPLE TYPE: +3.3 LESS MAG.
VERT. SCALE: 400.0 FT./IN.
(DEPTH SHOWN IN 1000 FT UNITS)

PPM CO
800.,

Cilied 30,

65.

b0S.
375.
-1
| 50.
]
65.
55.
60.

65.
85.

| 8.
235.
235.

400.
515.




FIGURE 4/BCS

BC"’S v SA SAMPLE TYPE: +3.3 LESS MAG.

VERT. SCALE: 400.0 FT./IN.
ggggfﬁéNcgﬁgg$?TNEVADA (DEPTH SHOWN IN 1000 FT UNITS)

y PPM TE PPM SN PPM W
100.0, : 40., 100.,

L L}

.2 . ND 12.
47 .3 . 15. 3.

41.3 . . 2.
45.3
46.0

44.7




FIGURE #7BCS

SAMPLE TYPE: +3.3 LESS MAG.
VERT. SCALE: 400.0 FT./IN.
(DEPTH SHOWN IN 1000 FT UNITS)

- BC-3,5A

BUCKSKIN PROJECT
DOUGLAS COUNTY. NEVADA

% S PPM TE PPM SN PPM W
100.0, 100., 20., 50.,

1 L} | L}

.2 <10. [] L R
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(conoco)

Minerals Department Continental Oil Company
P.O. Box 7608
Reno, Nevada 89502
(702) 322-9164

TO: Files - BC-5A (Buckskin Project)
FROM: Gordon L. Pine
DATE: July 28, 1980

SUBJECT: DEVIATION SURVEY RESULTS - BC-5A

Two "deviation" surveys were made on BC-5A using hydrofluoric etching
of test tubes. Results are shown below.

Depth Angle
1700' 90°

2300' 82°

Gordon L. Pine

nm




Drill Hole Summary

Project: Buckskin
Hole Number: BC-5 and 5A

Location: BC-5 1660'S, 310'W, NE Corner 14, T13N, R23E
BC-5A 1620'S, 335'W, NE Corner 14, T13N, R23E

Elevation: 5465'

Date Started: Rotary: Core: BC-5 3-28-70

Rotary: BC-5A 4-28-80 Core:
Date Completed: BC-5 4-28-80 BC-5A 6-30-80

Oxide-Sulfide Contact: 82'

Purpose: BC-5 and 5A were drilled to evaluate porphyry potential
associated with alsic alteration. Geologic mapping suggested a tilted
porphyry system with a "cone-shape" zone of alsic alteration surrounded

by sericiticly altered rocks.

Assay Data:

Interval

23-100'
100-200'
200-300'
300-400'
400-500'
500-600'
600-700"
700-817'
812-900'
900-1000'

1000-1100'




Interval

1100-1200'
1200-1300"
1300-1400"
1400-1500'
1500-1600'
1600-1700"
1700-1800'
1800-1900'
1900-2000"
2000-2100'
2100-2200"
2200-=2300'
2300-2338'

Rock Types:

Interval

0-23'
23-286"

286-346"

346-1065"

1065-1125"
1125-1282'

1282-1777"

1777-1927'

1927-2165"

Remarks

Rock bit

Metavolcanics; rhyolite to andesite
(Jurassic Artesia Sequence).

Biotite hornblende porphyry
(Tertiary?)

Metavolcanics with occasional biotite
hornblende porphyry dike.

Biotite hornblende porphyry

Mixed metavolcanics, metaigneous, and
porphyritic hornblende dacite

Metaigneous with interbedded biotite
hornblende porphyry

Biotite hornblende porphyry

Metaigneous with minor interbedded biotite

hornblende porphyry




Interval Remarks
2165-2243' Biotite hornblende porphyry

2243-2338'TD Metaigneous

Alteration: The metavolcanic rocks above 1200f feet are characterized

by silica, pyrophyllite and sericite with minor chlorite. The metaigneous
rocks below 12007 feet are characterized by sericite and chlorite and
minor epidote (particularly at depth). Secondary biotite and K spar veins
are present. Occasional tourmaline breccia and tourmaline-pyrite veins
occur in the Towermost 75 feet of the hole. The biotite hornblende
porphyry is characterized by weak sericitic and chloritic alteration.

The alteration above 1200% feet is sericitic-alsic, below 1200%
feet is propylitic.

Mineralization: Pyrite is ubiquitous in the metavolcanic and metaigneous

rocks. Pyrite content averages about 3%, but may be up to 12% locally.
Disseminated exceeds veinlet controlled mineralization by 3 to 1. Oc-
casional traces of chalcopyrite are present.

The biotite hornblende porphyry contains only traces of pyrite.
Structure: Gouge and breccia zones are common throughout the hole.
Slickensides are also common. The dip of these is generally 10° to 40°.
These probably represent tilted faults.

The zone from 1186 to 1209 is a major fault zone with significant
changes in alteration and rock type below the zone.

Comments: It appears that BC-5-5A apparently has drilled through the
"plate" and into an underlying "plate" in the structurally complex area.
The alteration assemblage in the Tower "plate" has "root zone" affinities.
Based on structural offsets and tilting, the ore zone, if present, should
be west of BC-5-5A.

Sulfide geochemistry by R. Bamford for drill holes suggest a target




northeast of BC-4 and BC-5-5A rather than west of BC-5-5A. This dis-

parity will have to be resolved before any additional drilling is

commenced on the project.




100-200

200-300

300-400

400-500

500-600

600-700




Cools /SPECTRO-CHEMICAL LABORATORY

DIVISION OF COORS PORCELAIN COMPANY Mailing Address:
GOLDEN, COLORADO, U.S.A. P.0. Box 500
303-278-4000 Ext. 2302 Golden, Colorado 80401
Analylical Report

Cl—-1317-A

/" LABORATORY
NUMBER

TO: . Robert W. Bamford
1138 Gilmer Drive

DATE
Saelt Lake City, UT 84105

CUSTOMER
ORDER NO.

Client's Sample Designation: Ore

Sample I.D. Tin Bismuth
(ppm) (ppm)

% A
10
10
15
10

7
>
10
10
5
5
10
5
10
10

23-100
100-200
200-300
300-400
L00-500
500-600
600-T00
T700-800
800-900
900-1000
1000-1100
1100-1200
1200-1300
1300-1400
1400-1500
1500-1600
1600-1700
1700-1800
1800-1900
1900-2000
2000-2100
2100-2200
2200-2338

NN

ND=IwviviEFOFOFWMLDNDMDMPDPDMDNNONOVW O\ =

PN NI NN ININ NN

{ = less than

€o0ié/ SPECTRO-CHEMICAL LABORATORY

This report is rendered upon the conditions that it is not to be reproduced
wholly or in part for advertising or other purposes over our signature or in

connection with our nome without special permission in writing. BY_ s
LABORATORY MANAGER




T » (Egzg) PAGE 1_of 2 _

in!% . ! :Iﬁ@W'IS: _EE§£ﬁ£¥
" (Geo-Met Laboratories, cseia s vstatgioa naysss Ea

Salem Business Park ® 2562 19th St. SE. @ Salem, Oregon 97302 e 503-399-0779

Conoco Inc. %C = 5
1755 E. Plumb Lane

Suite 160 May 14, 1980

Reno, NV 89510 :

ATTN: Gordon Pine
Invoice #: 010009 REPORT OF ANALYSES

(Unless otherwise indicated, the results are expressed in PPM)

YOUR
SAMPLE NUMBER

BC-5 23-30

30-40

40-50

50-60

60-70

70~-80

80-90

90-100

100-110

110-120

120-130

130-140

140-150

150-160 29
160-170 87
170-180 126
180-190 130
190-200 123,
200-210 124
210-220 121
220-230 146
230-240 .50 89
240-250 417
250-260 T4 136
260-270 .62 119
270-280 1.4 175
280-290 .99 116
290-300 62,06 2647

¥Denotes avg. of duplicate det'n.
##Denotes avg. of triplicate det'n.




. PAGE 2 of 2
r’ T,

Geo-Met Laboratories, ceeia & vetangia Anayses

Salem Business Park e 2562 19th St. SE. @ Salem, Oregon 97302 e 503-399-0779

Invoice #: 010009 May 14, 1980

REPORT QF ANALYSES
(Unless otherwise indicated, the results are expressed in PPM)

YOUR
SAMPLE NUMBER

BC-5 300-310
310-320
320-330
330-340
340-350
350~360
360-370

®*Denotes avg. of duplicate det'n. ii%)f’ilﬁlklﬁ} :
CHIEF CHEMIS

%##Denotes avg. of triplicate det'n.




i

e —_

._?., |
- GGO—MGT LObOfCITOI'IeS, Geological & Metallurgical Analyses

Salem Business Park @ 2562 19th St. SE. @ Salem, Oregon 97302 e 503-399-0779

Conoco Inc.

1755 E. Plumb Lane

Suite 160 May 16, 1980

Reno, NV 89510 , Invoice #: 010010

ATIN: Gordon Pine REPORT OF ANALYSES

(Unless otherwise indicated, the results are expressed in PPM)

YOUR
SAMPLE NUMBER

BR-5 370-380
380-390
390—H00
40o-410
410-420
420-430
430-440
440-450
450-460
460-470
470-480
480-490
490-500
500-510
510-520
520-530
530-540
540-550
550-560

560-570

\
*¥Denotes avg. of duplicate det'n. % @Q“\&\

*¥¥Denotes avg. of triplicate det'n. CHIEF CHEMPST




PAGE 1 of 1

GeO‘MeT Labor Qfories, Geological & Metallurgical Analyses Cb:f

Salem Business Park ® 2562 19th St. SE. @ Salem, Oregon 97302 e 503-399-0779 no dupe

3

Conoco Inc.

1755 E. Plumb Lane W)
Suite 160 May 28, 1980

Reno, NV 89510

Invoice #010013 REPORT OF ANALYSES

(Unless otherwise indicated, the results are expressed in PPM)

YOUR
SAMPLE NUMBER

RC-5
BC 570-580

-590
-600
-610
-620
-630
-640
-650
-660
-670
-680
-690
700
=710
-720
=730
-740
-750
~760
~770
-780
-790

avg. of duplicate det'n. ,Eisi/:illklkgi]

avg. of triplicate det'n. _ CHIEF CHEMIST
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~ . Geo-Met Laboratories, ssea & vetatgics anyses ELF

e
Salem Business Park @ 2562 19th St. SE. @ Salem, Oregon 97302 e 503-399-0779 S

Conoco Inc. =
1755 E. Plumb Lane ?_‘)C’t)

Suite 160 May 28, 1980
Reno, NV 89510

Invoice #010022 REPORT OF ANALYSES
(Unless otherwise indicated, the results are expressed in PPM)

YOUR

BRC-S

BC 810-817

L
*Denotes avg. of duplicate det'n. \Lg /QQ)UUSW

*%*Denotes avg. of triplicate det'n. ‘ CHIEF CHEMIST




Page 1l of _1Remn |y
tConoco Inc. Date: _June 24, 1980
P.D. Bax 7608 Invoice No: 010026

Reno, NV 89510 fz/

REPORT OF ANALYSIS: (all results are expressed in ppm or as noted) ﬂxﬁ'g

BC-

Sample No: Ag Cu Mo Pb

BC-5A

812-820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020

D duis,

Chief Chemls‘r

Bh Reiner Laboratories
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456




GLP

. (o Hher
Conoco Inc. Date: _July 8,1980 Li:;ﬁﬂ)

P.D. Box 7608 Invoice No: 010038 é“ d
Reno, NV 89510

Page 1

REIE'ORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Mo Pb

BC5A
1020-1030
1030-
1040-
1050-
1060-
1070-
1080-
1090-

1100-
1110-
1120- 18 12 47
1130- 33 12
1140- ‘ y R 34 15
1150- " 72 35
1160- : 3.6 18 34
1170- g 3.6 9.3 64
1180- ; BDL 15 138
1190- 229 . 232 &) 28 |

1200- i

1210-
1220-
1230-
1240-
1250-
1260-

1270-

26 L1
20
59

O O O W0 0 W oo W P& oo

205 > I 32
29 13 97
22 15 80

8.2 69
25 10 58

3.6 k4 66

29 18 11

' R M.

Chief Chemist

= o= N W = NN N
- - L] . - - - - L
D W RN W= B

B I, Reiner Laboratories
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456




Page 2
Conoco Inc. Date: _July 8, 1980
P.0. Box 7608 Invoice No: 010038
henq4 NY 89510

REPORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Mo Pb

BCSA
1280-
1290-
1300-
1310-
1320-
1330-
1340-
1350-
1360-
1370-
1380-
1390-
1400-
1410-
1420-
1430-
1440-
1450-
1460-
1470-
1480-
1490-
1500-
1510-
1520-
1530-
1540-

B

Chief Chemist

Bh Reiner Laboratories
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456
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Conoco Inc. - Date: _July 8, 1980

P.0, Box 7608 Invoice No: 010038
Reno, NV 89510

RE-PORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Mo Pb

BC5A

1550~
1560~
1570-1580

B Vous,

Chief Chemis}

Bh Reiner Laboratories

1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456




Conoco Inc.
.P.0. Box 7608

Page 1

Date: July 18, 1980

Invoice No: 010048

Renao, NV

89510

REPORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag

Cu Mo Pb

&AA

2 -1at

BC5A 1580 BDL
1590-%e 6.1 1+¥
1600 -7~ BDL
1610-tc20:6.5
1620765+ 1.6
1630 BDL
1640 1.6
1650 6.5
1660 1.2
1670 1.6
1680 BDL
1690 BDL &
1700 $uB
1710
1720

1
Zs
1730 1.
4
2

1740
1750
1760 2.8
1770

1780 1.6
1790

6
4
6
2
0

1800
1810
1820

1830
1840

1 ppm = 0.0001 %
1 Tr.oz/ton = 34.21 ppm = 0.0034 %

*Denotes Replicate Determinations.

141
14019
121

55

28
143
139

20

16

B Voo,

Chief Chc-m'ﬂsrj

Bh Reiner Laboratories
2562 19th St. S.E.
Salem, Oregon 97302

503/363-2456
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Conoco Inc. Date: July 18, 1980
P.0. Bax 7608 Invoice No: 010048
Rena, NV 89510

REPORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Mo Pb

BC5A 1850 2.0 14

1860 1.2 12

1870 BDL 11

1880 BDL 13
geskele z.ooe) 32 \S

1900 @  BDL 19

1910-1923 BDL 18

B s,

Chief Chemfstl

Bh Reiner Laboratories
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456




Page 1 of
8/13/80

CONOCO INC. P.0.Box 7608
Reno, NV. 89510, Invoice No: 010056

REPORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Ma Pb

BC 5A
1920 - 30
40
50
60
70
80
90
& Z.UUD_,_... —
2010
20
30
40
50

BDL

1.7

20

35

12

14

BDL

QO 8oL

23

94 29
86 14
L1 20
101 26
60 270 Bt
70 1510 14
80 BDL 175 29
20 BDL 57 1474

BOL Q 130 ISk eoL \_6___-_

B[)”[; e e %.é_ B_..,.
Tl BDL
23 BDL
292 17
500 14
371 2 74
136 BDL

— = = 0O O = NN NN
Oy O W T W OOy VO RN DO 1NV

—
N

3 Mo,

Chief Chemist

Bh Reiner Laboratories, Inc.
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 5083/363-2456
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8/13/80

CONOCO INC. P.0.Box 7608
Reno, NV. 89510

; Invoice No: 010056
REPORT OF ANALYSIS: (all results are expressed in ppm or as noted)

Sample No: Ag Cu Mo Pb

BC 5A

2170 - 2180
190
2200
210
220
230
240
250
260
270
280
290
2300
310
320
330
34038

— = = N W
W WO W WU o

W o= NN
L. Y s o o

3 s,

]
Chief Chemist

Bb Reiner Laboratories, Inc.
1 ppm = 0.0001 % 2562 19th St. S.E.
1 Tr.oz/ton = 34.21 ppm = 0.0034 % Salem, Oregon 97302

*Denotes Replicate Determinations. 503/363-2456
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- WEEKLY DRILLING _PROGRESS REPORT

pATE _Z-5 59710 #-2-50 precTioN

INTERVAL TO
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SCALE

INCLINATION

STARTED,
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DEPTH_

NOTES BY
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COLLAR ELEV
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MINERALS DEPARTMENT - METALLICS EXPLORATION (3 755_,.:& o .
= THem \S

REQUEST FOR DRILLING

EXPLORATION [X)
DELINEATION [

PROSPECT BUCKSKIN DISTRICT Reno

BLOCK Buckskin Area #54 CHARGE NO. 8182-7071773

BUDGETED? YES[X NO[j s EXPENSE § CAPITAL, AFE'D?

CONOCO WI 100 % PARTNERS ' %

REQUESTED SCHEDULING February-March, 1980 PRIORITY Hiah

SPECIAL CIRCUMSTANCES

DRILLING PROGRAM

TYPE RIG Lorigyear 44 ANGLE 90 © HOLE SIZE H, N, B

TOTAL FOOTAGE 3500' MAXIMUM DEPTH 3500

NO. OF RIGS One NO. OF HOLES

SOURCE OF WATER__ | ocal ranch five miles south of project.

CONTRACT COSTS ; 131,000

CASING

ROADS, CULVERTS, AND BRIDGES 4,000

SITE PREPARATION 1,000

MUDPITS

DOWNHOLE SURVEYS

ENVIRONMENTAL 500

ESTIMATED PROGRAM COSTS 136,500

TOTAL

OBJECTIVES : Evaluate new idea of alteration zonina as a lead to concealed

porphyry copper deposit. Alteration patterns suggest previous

drilling has been too far north.

LAND CONSIDERATIONS: Conoco controls all claims in immediate area.

PERMITS REQUIRED? (identify)

REMARKS; ANTICIPATED DRILLING PROBLEMS; OTHER: None

el )
. 7
.qusn/W%l/ parr /- S —8© approven 4 E; SES %&Lﬂ _ pate_ =18 -40

Oriajnal + 2 copies to WAP, with 2 copies of location plat.
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BUCKSKIN PROJECT
Geologic Map
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EXHIBIT "D"

Attached to and made a part of
that certain PROOF OF LABOR

dated July 6, 1976 by Continental
0i1 Company covering the NEV 1-28,
75-78, and 130-136 unpatented

lode mining claims.
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