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Quebec, January 5, 1972.

Dr. Roger Hope,

United States Geological Survey,
Middlefield Road,

Menlo Park, California,

U.8.4,

Dear Roger:

I am writing you on Christmas Day, but this letter will
reach you only early in January after the secretary gets back from
her holidays to type it.

I have checked the points you raised in your letter concer-
ning my map of the southern HD range.

1).= Circled "1". You are right here. Ov should be under
Pbf. I have mapped this spot two or three thimes and each time I arrived
at different conclusions. Exposures are low, much too low, to be sure
about anything. The position of the tan-weathering Ov chert, shale and
other "western facies" has never been easy to figure out here, except for
a few spots.

2).- Circled "2". Pbm-cg is under Pbf and right side up. In
reality Pbm-cg at this point is more Pbm ss. than Pbm-cg. I will redraw
the Pbm-cg-Pbm boundary a bit more to the east. All Pbm beds are badly
folded. A fault must pass, however, under the Th cover to explain the oc-
currance of IPs (Strathearn) at the base of the ridge. You are right about
this. I had overlooked this point or interpretation, having been absorbed
in the east-west normal faults.

Distinctions between Strathearn, Quilici and IPw (Winecup)
1l.- Strathearn. Limestone, fairly thick-bedded, in part conglo=-

meratic, cross-bedded, sandy, with Vifgilian fusulinids. Lithology quite
similar to type sections (there are several parts to them) to the southeast
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of Elko. I spent about two weeks in this area running down Dott's sec-
tions with a set of instructions and maps directly from him. His paper
is not enough to trace all parts of the Strathearn.

2.- Quilici. Limestone with a basal chert pebble conglomerate
and minor conglomerate beds in lower half. Limestone forms good ledges,
5.6 feet thick, with sandstone beds again in lower half. Near the top
is a coral bioherm of Caninia trojana and Syringopara. It is topped by
Pbm. Strathearn is missing, so IPC-Pbm contact is disconformable. Fu=-
sulinids are like those of the Tomera or Des Moines. The Quilici is ol=
der than Strathearn, not quite like it. It resembles the Tomera of Dott,
but it is far less conglomeratic and ledgier. Color is also a darker blue.
No Moleen under the Quilici which instead, unconformably lies on Agart Chert.
It could well be a continuation of a Tomera overlapping or transgressing on
Western Facies, but where that happened it is an unsolvable unknown. Hence
the new name.

3.- Winecup (or IPw). Massive limestone with basal conglomerates,
on Vinini. Age® Missouri-Virgil, so it could be called Strathearn, but beds
are massive: one is 50 feet thick, and not sandy or cross-bedded as in the
typical strathearn. In the top part of the Winecup there are two good Cani-
nia bioherms. Colour: a good grey-blue. I believe that both you and E.R.
Larson agreed that this unit was unlike the typical Strathearn. Type sec-
tions are at IW and IaW.

Looking at the list of fossil identifications,I see you wondered
in the case of cell. E 12 (Melanelco Quad.) from Oversby's area who could
have identified his fossils. Wellg he did at first and later I helped him
out. Fusulinids are, perhaps, the ease@st fossils to identify to the gene-
ric level. I first started doing research on these things with the Permian
stratigraphy of the HD Range (M.S. Thesis, Univ. of Nev., 1957; Larson and
Riva, 1963). It is boring work, though, hence my interest in tectonics.

Oversby sent a paper to G.S.A. in July or August, I believe. Do
you know what happened to it? I read it first, but have heard nothing about it
since. It had to do with his work in the Windermere Hills.
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Has the U.S.G.S. Topographic branch finalized their topo maps
on the area north of Wells?T As soon as they come out with clear copies
I would like to publish on the geology of the southern HD range.

The best of everything for the New Year.

Sincerely Yours,

A%

John Riva

P.S. I have asked the Board of Stratigraphic names in Washington, D.C.,
to reserve me the names Wilkins and Winecup te=mame two formations
in the southern HD range. -ﬁ-”‘w

Enc.: Map of Southern HD range.

JR/am
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CONCLUSIONS

Gold at Trout Creek is present in two mineralized styles: broad
areas of detectable, low-grade gold values (10-200 ppb); and discontinu-
ous, narrow zones of high-grade gold (maximum value of 0.70 opt Au).

The potential zones of high-grade gold at the South Silicified Zone appear
to have been adequately tested by drilling as has the low-grade potential
at the Southwest Pediment.

The near surface (<300 ft) area of silicification at Opaline Spring
has been tested with broad-spaced drilling (Plate 2). Thick sections of
weak Au mineralization were encountered in most of the holes drilled at
Opaline Spring. However, the potential for discovering mineralization
minable by open pit methods at Opaline Spring appears limited.

The possibility of finding higher grade mineralization within the
silicified zone still exists. Gold mineralization in hole TC-91-25 is
increasing with depth. A major fault that was mapped using TDEM and hit
in the bottom of TC-92-27 may be a feeder conduit for the broad area of
low grade gold. The presence of a high-grade mineralized conduit in this
area still exists. The depths of such a zone are likely greater than 300
ft.

RECOMMENDATIONS

Based on the exploration results and the current gold price, it is
recommended that no further expenditures be made on the property. Despite
the presence of ore-grade float, gold mineralization discovered to date in
drilling is generally low grade (<200 ppb) or narrow and discontinuous.

The recommended option for continued exploration is to joint venture
the property. Untested extensions of mineralized areas are present at
Opaline Spring. Gold mineralization in holes TC-91-25 and TC-92-27 1is
increasing with depth and to the west. Reclamation costs for the project

are approximately $1,500.
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APPENDIX A

Geophysical Report by Kenco Minerals, November, 1991
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INTRODUCTION

During May 1991 and June 1991, KENCO MINERALS, 1INC.
conducted a time domain electromagnetic (TDEM) survey over
the Trout Creek Prospect for CHALLENGER GOLD using a 200
foot transmitter loop.

During October 1991, KENCO MINERALS, INC. collected more
TDEM data over the Trout Creek prospect. Two lines were
surveyed to the north using a 200 foot transmitter
loop(lines 11200N and 11600N) to determine the northern
extent of the siliceous zone. The strongest response on the
earlier survey had been on line 10800N, the furthest north
survey line.

In addition a portion of the grid over the silica zone was
surveyed with TDEM using a 400 foot transmitter loop if deep
structures might occur under the siliceous 2zone.

This report should be considered an addition to the earlier
report. Only the data collected as part of the 1later
survey, and adjacent data collected earlier over the silica

zone are include and discussed.

The purpose of the survey was to help map the geology using
geophysical methods, particularly to locate structures that
may contain gold or that are conduits for mineralizing
fluids. Gold bearing rocks in general have no specific
geophysical signature. However siliceous zones or jasperoid
zones which often contaip gold are often much more resistive
than the surrounding rock. Alteration which can occur with
gold mineralization generally reduces the resistivity of the
rock. Of equal or perhaps more important, geophysics is a
powerful tool for mapping structures that c¢an serve as
conduits for mineralizing fluids.

13
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CONCLUSIONS AND RECOMMENDATIONS

The survey area can be separated into three regions based on
the type of interpreted depth sections.

Region I is west of the interpreted fault. The region is
interpreted as layered sediments with little potential for
gold mineralization.

Region II includes the known silicification and the areas of
strongest silicification interpreted from the TDEM data.
The interpreted depth sections in the region are hard to
correlate Dbecause of 'many resistivity changes. The
resistivity changes are 1likely due to a combination of
brecciation, 'silicification, and alteration. The individual
zones are too small to be resolved with TDEM (or any other
geophysical method) .

The strongest silicification interpreted from the contoured
EMF values is centered in the region. The silicification
here is at the surface which increase the strength of the
response. (lower EMF's, higher resistivity, generally more
silicification). One wonders if the area has been uplifted
resulting in the near surface exposure and the complex
resistivity response which is interpreted as being due to
brecciation and faulting.

Region III is in general east of the silicified zone, it
also wraps to the north and south. The region is
considerably more uniform having a moderate surface
resistivity (arkose?), énd a middle 1low resistivity unit
interpreted as a tuff. This has not been confirmed by
mapping or drilling.

A deeper high resistive layer occurs under the entire area
(region III) and continues to the south. See the sections
in the earlier report. Unfortunately because of the 1low
resistivity of the tuff unit it is not possible to determine
the resistivity of the lower unit. It is certainly greater
than 50-100 ohm meters, but it could be considerably higher.
It could be as resistive as the silicified zone. From the
measured resistivities it is not possible to determine if
the deep resistive unit is silicification, granite, or some
other rock unit, even a clean sand or conglomerate.

14
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The deep high resistivity unit continues to depth, even the
400 foot loops did not see a deeper layer. It would extend
to a depth of at least 600 feet, likely more than 1000 feet.
The importance of this unit cannot be determined without
more geologic input.

An alteration zone 1is interpreted based on a decreased
resistivity of the near surface rocks. In general the
interpreted resistivities of the surface arkose are in the
range of 10-15 ohm-meters, in the alteration 2zone the
resistivity is interpreted as being less than 10 ohm meters.
The stronger EMF values on the interpretation map are due to
the low resistivity.

I interpret the fault as being the conduit for the fluids.
The fluids would have migrated up the fault, then to the
east of the fault perhaps up dip. They may have silicified
only the area mapped as the silicified zone, but more likely
the entire area east of the fault. Perhaps the near surface
tuff acts as an barrier to prevent silicification to the
surface in most areas.

The center silicified zone may have been uplifted or faulted
to bring it to the surface. This could have been done
before or after the silicification, I expect after the
silicification. I am not aware of any geologic evidence of
faulting in the silica area.

In general with silicified 2zones I would expect that the
gold mineralization would occur beneath the silicification,
within an alteration zone. Here the silicification appears
to be too thick to drill through and have an economic
deposit. However I find the alteration zone to the west
interesting. I would recommend more testing of the
silicified zone, but I would be more interested in the
western portion nearer the fault than the eastern portion
where the silica is exposed.

I'5
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LOGISTICS

Two lines were surveyed in November 1991 with 200 foot in
loop TDEM, and six lines were surveyed with 400 foot in loop
TDEM. The survey required 4 1/2 days with a 3 man crew.
Portions of several days were lost because of inclement
weather, rain and snow.

For the original TDEM survey 200 foot transmitter loops were
used for in-loop TDEM soundings. Data was collected at 200
foot intervals on lines spaced 400 feet apart. The earlier
magnetic and VLF data was collected on lines spaced 200 feet
apart, the TDEM data was collected on every other line.

TDEM equipment manufactured by Geonics, an EM-37, was used
for the survey. The motor generator and transmitter were
moved along the survey line using a 4 wheel all terrain
vehicle and a trailer. The receiver was carried on a
backpack. For the survey a 3 man crew was used consisting
of Kenneth Sweet, senior geophysicist, Norbert Jerome,
senior operator/geologist, and Steve Williams, geophysical
technician. ;

COMMENTS ON TDEM

Time Domain Electromagnetics (TDEM or TEM) has been used
extensively for mineral exploration in Australia, Canada,
and the Soviet Union for many years (perhaps 20). It has
been used some in the Un}ted States for perhaps 10 years but
is not as common.

It can be used in several survey modes (in-loop, slingram,
and large loop profiling to name a few). The choice of
method depends primarily on the geologic target and of
course terrain and access.

TDEM has primarily been used for locating massive sulfide
targets at great depths, some claims for over 1000 feet. In
general the targets have been in very resistive rock, the
Canadian shield for example, covered by deep glacial cover.
Profiling using a large loop is the preferred method. Many
case histories of discoveries can be found in ° the
literature.

16
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For mapping structures and the extent of different
lithologic units the in-loop method is preferable and most
commonly used. The in-loop method (which we used for Trout
Creek) is good for mapping the thicknesses and depths to
various formations. It is important that the resistivities
between the formations be different. The choice of survey
parameters, i.e. loop size and choice of equipment depends
on the geology.

For the first Trout Creek survey we chose a 200 foot
transmitter loop using the Geonics EM-37 TDEM equipment.
The second phase include 400 foot transmitter 1loops to
increase the depth of investigation. For each individual
reading a square loop 200 feet on a side was laid on the
ground using standard 16 gauge insulated wire. The loop was
centered over the measurement point. The transmitter was
then hooked to the 1loop. For the 200 foot loops, 23 amps
were transmitted through the wire. (The turn off time was
55 microseconds). For the 409 foot loops a current of 24
amps was used with a turnoff time of 95 microseconds.
Larger wire was used for the 400 foot loops.

The receiver coil, 100 turns of wire 1 meter in diameter
cased in a fiberglass frame, was located at the center of
the loop ( the measuring point). It is connected to the
receiver by a special cable. :

The transmitter energizes the loop with current for a short
period of time, then turns off. When the current is turned
off the earth is energized by the transmitted
electromagnetic energy and produces eddy currents. The eddy
currents quickly decay. The rate of the decay depends on
the resistivity of the earth. The receiver measures the
decay rate.

From the rate of decay the resistivity of the earth can be
calculated. From the calculated resistivities the depth of
various formations and true resistivities can be determined.
Each of the data points was interpreted (modeled) to
determine the depth to various 1lithologic wunits. When
geologic control is available (perhaps from drilling or
nearby measured sections) depths to the various units can be
determined. When little geologic control is available, as
on the Trout Creek project, interpretation can only

17
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determine depths and apparent resistivities, not geologic
units.

A better interpretation will be possible after more drill
hole data is available. The project geologist may also be
able to refine the interpretation based on Ggeologic
knowledge of the area. To go into the modeling is beyond
the scope of this report. For more information refer to the
earlier report or a good geophysical text book.

DISCUSSION OF SELECTED LINES

LINE 11600N

The eastern portion of the line is interpreted as being
three lavers, a surface layer of moderate resistivity
(perhaps an arkose), a second layer of 1low resistivity
(perhaps a tuff), and a third deeper 1layer of high
resistivity. The resistivity i1s high enough that it could
be a silicified zone or perhaps granite.

The character of the response is different than the silica
zone. It is more pervasive and continuous. There are no
breaks or indications of variation within the =zone. The
high resistivity 2zone extends more than 300 feet deep,
likely more than 600 feet. No indication of the bottom
occurs from interpretation of the TDEM data.

South of the silica zone, on line 8800N, a similar response
occurs. I don't interpret the high resistivity 2zone as a
siliceous zone. The TDEM data indicates that it could be a
broad silicified area or another resistive rock unit,
perhaps granite. It is not interpreted as granite because
‘of the lack of magnetic response.

At 2700W a change in geologic section 1is interpreted as
being due to the north south fault. West of the fault very
low resistivities are mapped about 500 feet deep. The
source is not known. Lateral changes can sometimes cause an
"apparent low resistivity", but it is not 1likely here
because it is seen on two stations.

18
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The only other explanation would be salt water or massive
sulfides. I interpret the low resistivity as being due to a
permeable rock saturated with brackish water. Perhaps
fluids are still coming up the fault.

LINE 11200N

The TDEM response on 1line 11200N is very similar to the
response on line 10800N. The siliceous 2zone appears to be
weaker, but the apparent weakening may be due to the zone
not being as close to the surface. A low resistivity rock"
unit covers the siliceous zone, on line 10800N no surface
layer was indicated based on the TDEM interpretation.

LINE 10800N

The center portion of the 1line, station 1700N, is
interpreted as being an extension of the siliceous 2zone on
Line A (line 1Q300ON). The resistivity is higher and the
extent is larger than on Line A. It is interpreted as being
more silicified, more continuous throughout the =zone. The
interpreted siliceous 2zone is associated with a soil gold
geochemical high.

The resistivity modeling indicates a depth extent of 200 to
300 feet. However in areas with complex structure, or big
changes in resistivity due to silicification depth
interpretations must be used with caution.

The resistivity modeling indicates that the silicification
may continue to the west under the surface rock.

At station 2600W a change in the interpreted lithology at
depth occurs. This change occurs along the entire length of
the surveyed grid. A magﬁetic low from a deep source is
coincident with the interpreted fault. The surface rocks
above the interpreted fault have a lower resistivity than
east or west of the fault.

It may be that the interpreted fault at 2500W is a conduit
for fluids. Fluids may have come up the fault and altered
the arkose above the fault, alteration in general decreases
resistivity. The fault could also be the c¢onduit for the
fluids which silicified the area to the east.
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Further east, east of 1500W, the resistivity models become
complex. It is likely that some silicification occurs but
is spotty . The interpretation software assumes that the
rock units are flat to gently dipping and each rock unit has
a reasonably uniform resistivity. When many large changes
occur in a short distance, vertically or horizontally, the
interpretation models are not very accurate.

West of the interpreted fault, west of 3300W, the lithology
is interpreted as being flat and having little change due to
either alteration or silicification. The only change noted
is that on the west end of the line, station 4500W, a deep
high resistivity layer occurs. It is too deep to determine
the true resistivity, or even an accurate thickness. T
expect that it would be a sedimentary layer, perhaps another
arkose and not an exploration target. It is first indicated
at station 3700W and not shown at station 3500W. I expect
that the unit occurs though the entire western portion of
the line, but is thinner and cannot be detected from the
surface..

Based on the geophysical interpretation line 10800N shows
the greatest potential for gold mineralization. The
silicified zone and the interpreted alteration zone should
be checked out. Both are related to the deep fault.

LINE A ( equivalent to grid line 10300N)

Line A was surveyed with ground magnetics, VLF, and IP in
the fall of 1989 before the main grid was put in. It covers
the strongest area of surface silicification and was used as
an orientation line. The location would be approximately
where line 10300N would have been on the new grid, and is
plotted in that position on the interpretation map. Both
sets of station numbers are shown on the TDEM interpretation
cross section.

The response along the entire line is similar to line
10800N. The high resistivity zone at station 500E (grid
1700W) 1is not as extensive as on line 10800N. It “is
interpreted as being several hundred feet thick, but may
have more zones within that are not silicified.
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The deep fault would be interpreted as occurring at 300W
(grid 2500W). The surface rock unit at 300W has a lower
resistivity interpreted as being due to alteration (feature
B on the interpretation map). The high resistivity =zone,
silicification, is interpreted as dipping to the west under
the surface arkose.

The surface outcrop of the siliceous zone was tested by
drilling at 550E. Based on the geophysical interpretation
more extensive silicification occurs to the west.

An interesting structural depression occurs on the east end
of the 1line, station 1500E (grid 700W). The structure
should be considered, but would not be expected to a target
for gold mineralization.

The earlier IP survey on line A also had some interesting
features. The high resistivity 2zone mapped with the 1IP
survey matched well with the interpreted silicified zone.
The TDEM response had better resolution. Interpretation of
both the IP and TDEM data over the silicified zone were the
same, i.e. the strongest silicification was west of the
drill hole and the silicification was dipping to the west.

A resistivity low, mapped as part of the IP survey, occurs
at depth at 900W (grid 3100W). It is interpreted as being
due to alteration at depth. The TDEM data also indicates a
resistivity low at depth. Based on the better resolution of
the TDEM data, the cause of the resistivity 1low is
interpreted as a structure, perhaps a fault. The
resistivity low is caused by a low resistivity rock unit
(tuff?) being closer to the surface.

An increased IP response qccurred at depth at station 1500W.
The TDEM interpretation shows a structural break below the
source of the IP response. The IP response may be due to
sulfides at the structural break.
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LINE 10000N

The silicified zone continues south to line 10000N but does
not appear to be as extensive. Based on the TDEM
interpretation the silicification is not as extensive as on
line A and line 10800N.

At 1200W a strong magnetic response occurs indicating a west
dipping magnetic source. The source of the response is not
known.

Line 8800N

Line 8800ON has the three layer response similar to the
northernmost line, L1160ON. The deep high resistivity rock
unit extents to depth. With the 400 foot loops we would be
able to see deeper than 600 feet, likely greater than 1000
feet.

Kenneth~iiizidf424;27#

Senior Geophysicist
KENCO MINERALS, INC.
7420 S. Upham St.
Littleton, Co. 80123
(303) 9738253
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APPENDIX B

1992 Drill Sample Assays
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TROUT CREEK PROJECT, NEVADA - DRILL ASSAYS-HOLE

CHALLENGER GOLD, INC.
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APPENDIX C

1992 Drill Logs




CHALLENGER GOLD, INC.

DRILL LOG

Project _out Cieek State. _Kedsds County Lk Lol
Location La=lise ”,//’/"'"‘5 Coordinates /245 N 235209 E Elevation < 7o 5
Total Depth 200" Bearing— = Inclination pertical ;
Type Drilling 22__ T HH Hole Size _= s start __5-5-?2  Complete S-5-2
Drilled by —E/si2g Logged by _JtF Date, 5-5° 12
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CHALLENGER GOLD, INC.

DRILL LOG

Project _L(ov! Cieek State _Mewda  County _Elko Hole # 1C Q227
Location Cpaling "vgnwj Coordinates £2.2°c N 23eol'E F Elevation £ 7509
Total Depth 20"~  Bearing AAOE _ Inclination _—45

Type Drilling B¢ Yt Hole Size _ 2% Start 5512 Complete 56 73
Drilled by E\S"\‘i Delling  Logged by I.Lb Date &-§-92

GRAPHIC LOGS GELOGIC NOTES
ALTERATION Au (opt) Description
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CHALLENGER GOLD, INC.

DRILL LOG

Project Tt Cieek State _Nevop County Bl Hole # ¢ 93a-22
Location _COgaline <iting Coordinates LI74" N 2020 WK Elevation _£200)
Total Depth 475"~  Bearing — ~45° _ Inclination __S4SE

Type Drilling RC 8%\ Ticee Hole Size S5  Start _ 2113 Complete 52"
Drilled by E\':iwi Logged by _ <L Date &-IS"%3
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CHALLENGER GOLD, INC.
DRILL LOG

Project State ___ | County . Hole # Jc-72:3%
Location Coordinates N E Elevation .

Total Depth —— ________ Bearing ——_____ Inclination
Type Drilling —_______ Hole Size Start Complete .

Drilled by Logged by Date
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CHALLENGER GOLD, INC.

DRILL LOG
Project Tcont Cieek State A_}Q/QAL._ County Elko  Hote # 1¢92-29

Location Qpaline <o¢ Coordinates 10390 N ?0'-(‘3"(/.!& Elevation _ =200
Total Depth 550" ~  Bearing —_—_____ Inclination Vegtical

Type Drilling RC DM, Tciome Hole Size _Sa Start _Z-12°92  Complete & 11132
Drilled by Elsire Logged by _ ALY Date _6-15-9a

GRAPHIC LOGS GELOGIC NOTES
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CHALLENGER GOLD, INC.

DRILL LOG
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CHALLENGER GOLD, INC.
DRILL LOG
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CHALLENGER GOLD, INC.
DRILL LOG
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