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MEMO

TO: Ron Short; ce Carole O:;;;;H:>Anthony Budge

FROM: Don White
DATE: March 20, 1989
SUBJECT:  Ash Peak Diamond Drilling Plans

Accompanying is a topographic-based map of the Ash Peak Mine area showing
the trace of the attached cross section. The section is in the plane of the
Hardy shaft and proposed drilling as Ron and I most recently discussed.

That drilling will serve two purposes equally well. It will test the
down-plunge end of the Commerce/Shamrock/Hardy trend of en-echelon bodies
and it will provide successively deeper data with which to evaluate the
merits of a manto target.

More specifically, objectives of the pending drilling are:

1) To test down-dip and down-plunge vein mineralization at about 1,000 feet
beneath the Hardy shaft collar, site of the third projected lobe in the
ore body sequence.

2) To check the Ash Peak fault and vein geometry (splays, convergences, etc.)
for hints of deeper mineralization trends.

3) To sample for geochemical zonation that may be indicative of mantos at
depth (Ag:Au ratios, precious metal:base metal ratios, etc.).

4) To search for alteration indicative of mantos at depth (such as varying
degrees of silicification versus sulfidization with depth).

5) To test drill hole curvature in the Tertiary volcanics prior to much
deeper/costly holes.

The present plan is to start with the 1,000 foot intercept beneath the Hardy.
That will be followed by an intercept of twice that depth, about a 2,000 foot
hole. Those results will be scrutinized carefully to determine whether a
deeper hole should be attempted, and if so, where.

The initial hole of 1,000 feet will take about 5-8 days, double shifting.

The next hole of 2,000 feet will require a little over twice as long.

Allowing for breaks (drill crews on 5 day on, 2 off or 10 on, 4 off rotations)
the first two holes could both be completed by early May if all goes well.
That will leave nearly four months for followup holes within the 6-month
option period.

The final items accompanying are descriptions of the rock types anticipated
in the holes. They comprise the Tertiary volcanic stratigraphy which we ought
to log carefully in order to Tearn how it may control mineralization.

A separate memo describes the permits being obtained andyéupp]ies and contrac-
tor issues pending. .
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CORRELATION OF MAP UNITS
SURFICIAL AND BASIN FILL DEPOSITS
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—. RHYOLITE DOME-FLOW-CONE COMPLEX OF ASH PEAK (MIOCENE)
" Tar “ Massive, crystal-poor rhyolite flows. Pinkish-gray, light-gray, and light-
s brownish-gray, flow-laminated rhyolite generally with coarse brecciated
bases consisting of rhyolite blocks cemented by similar rhyolite, and
locally including lenses and inasses of dark-gray to gray vitrophyre
(stippled) and conspicuously spherulitic phases (small circles) with
spherulites as much as 10 crh in diameter. Rhyolite typically contains a
few (<1 percent total) small (<1 mm) crystals of quartz, sanidine,
clinopyroxene, and opaque minerals in a matrix composed of laminae,
as thin as 0.5 mm, of spherulit¢s and microspherulites alternating with
laminae of cryptocrystalline aggregates of quartz and feldspar and ir-
reqular lenses of tridymite and tridymite-quartz all dusted with fine
opaque minerals and locally with fine red hematite. Upper parts of some
flows have a gray marbled appearance due to high concentrations of
opaque minerals and fayalite. In general, rhyolite flows are younger
than pyroclastic cone breccias (Tab), however, included in unit are
crystal-poor rhyolites that preceded, or were concurrent with explosive
eruptive activity. Maximum thick .ess about 180 m

Biotite rhyolite flow. Pale-red, moderately crystal rich rhyolite with dark-
gray vitrophyric base. Rock contains crystals (0.5-3 mm) of sodic
plagiodase (Apis 25) (6-9 percent), sanidine (3 percent), biotite (2
percent), and trace of quartz, clinopyroxene, and opaque minerals in a
cryptofelsitic-spherulitic groundmass with tridymite locally filling in-
terstices between spherulites. Exposed in two known localities (sec. 18,
22.T.8S.,R. 30 E.) underlying pyroclastic breccia (Tab). K-Ar date on
biotite from locality C in sec. 22 yields age of 23.2 m.y. Maximum
exposed thickness about 30 m

5 ?'V'TAﬂi' £ Rhyolite. Light-brownish-gray to pinkish-gray, moderately crystal rich

rhyolite that apparently both intrudes and overlies pyroclastic cone
breccias (Tac) and massive rhyolite flows (Tar). Rock contains small
(<2 mm) crystals of sanidine (5 percent), sodic plagioclase (1 percent),
embayed quartz (1 percent), and a trace of biotite and opaque minerals
in a cryptofelsitic-spherulitic groundmass of feldspar and quartz
Rhyolite vent plug. Pale-red to pinkish-gray, flow-laminated and brec-
ciated, moderately crystal rich intrusive rhyolite. Rock contains about
10-15 percent crystals (as large as 3 mm in diameter) including 6-11
percent sanidine as euhedral crystals and crystal clots, 3-6 percent sodic
plagioclase (Angzo_25), and between a trace and 1 percent each of quartz,
. biotite, basaltic homblende generally replaced by black iron oxides,
fayalite, and opaque mineralsin a cryptofelsitic-spherulitic groundmass
locally containing tiny needles of hematite and dustings of opaque
minerals. Plug intrudes pyroclastic cone breccia (Tab) and cone crater
breccia (Tacc)
Tace Pyroclastic cone crater breccia. Very pale orange, massive and structure-
less, pumice lapilli breccia. Rock consists chiefly of nondeformed
pumice lapilli and ash, devitrified to microspherulites and locally altered
to clinoptilolite, containing small crystalls (<1-3 mm) of sanidine (8
percent), sodic plagioclase (2 percent), basaltic hornblende (1 percent),
and traces of quartz. biotite, fayalite, and opaque minerals. Cryptocrys-
talline material and tridymite occurs locally between lapilli. Breccia
apparently fills crater of complex pyroclastic breccia cone
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Pyroclastic breccia cone and related deposits. Chiefly very pale orange to

pale-yellowish-orange pumice-lithic-crystal coarse breccias in layers
<0.5 to 3 m thick with local interlayers of fine-grained ash, accretionary
lapilli, and epiclastic beds. Breccias contain nondeformed, block to lapilli
pumice (0.5-10 cm) altered to clinoptilolite, fragments of spherulitic and
flow-laminated crystal-poor rhyolite, rare andesite fragments, and angu-
lar crystal fragments (<5 mm) of quartz, sanidine, and rare biotite
dispersed in a cryptocrystalline matrix consisting chieflv of clinoptilolite.
Blocks commonly exhibit impact structures. Unit is best developed, and
atleast 200 m thick, on Ash Peak where it comprises most of a dissected
complex pyroclastic cone. A marked angular unconformity in the wall of
the cone suggests at least one major change in the site of the principal
vent during the course of cone construction. South and west from the
Ash Peak cone the unit thins and the breccia fragments are progressively
finer grained. The breccias appear to be the product of explosive activity
that gave rise to voluminous air-fall deposits and locally thin pyroclastic
flow sheets from the complex Ash Peak cone prior to emplacement of
the massive rhyolite flows (Tar). Interlayered epiclastic beds are due to
reworking by wind and water

Rhyolite dikes. Flow-laminated (vertical) and brecciated, short (<400 m),

thin (2-5 m) rhyolite dikes generally intrusive into pyroclastic breccia
(Tab) near Ash Peak cone. Rock is petrographically similar to crystal-
poor rhyolite in massive flows (Tar)

OLD AMYGDALOIDAL FLOWS (OLIGOCENE)—Typically dusky red to

grayish red, thin to moderately thick (2-10 m) flows that are generally
conspicuously amygdaloidal. The rocks are sparsely porphyritic contain-
ing small (<1 mm) phenocrysts of olivine, altered to iddingsite, «...(or)
microphenocrysts (<0.5 mm) of plagioclase (Angs_so) in a pilotaxitic to
intergranular groundmass of feldspar microlites, abundant (10 percent)
euhedral to blotchy opaque minerals, and rare clinopyroxene. Films of
red iron oxide are locally very abundant coating plagioclase microlites,
and calcite is commonly present in veinlets und as interstitial masses.
Amygdule minerals are: quartz, chalcedony, chlorite, zeolite minerals
(probably clinoptilolite and heulandite) and clay minerals (celadonite?).
Outcrops generally subdued with development of characteristic
reddish-brown to mauve-colored soils. Partial chemical analyses of 7
flows from unit north in the contiguous Guthrie quadrangle show a
range in SiO; content between 51 and 57 percent indicating composi-
tions of basalt to andesite. Total alkalis are relatively high (5.4-9.3
percent) suggesting that either the rocks have alkaline affinities or have
been subject to alkali metasomatism. Maximum thickness about 90 m
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MEMO
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TO: <:§Eﬁ»5hort- cc Carole 0'Brien, Anthony Budge
FROM: Don White
DATE: March 20, 1989

SUBJECT: Ash Peak Diamond Drilling Plans

Accompanying is a topographic-based map of the Ash Peak Mine area showing
the trace of the attached cross section. The section is in the plane of the
Hardy shaft and proposed drilling as Ron and I most recently discussed.

That drilling will serve two purposes equally well. It will test the
down-plunge end of the Commerce/Shamrock/Hardy trend of en-echelon bodies
and it will provide successively deeper data with which to evaluate the
merits of a manto target.

More specifically, objectives of the pending drilling are:

1) To test down-dip and down-plunge vein mineralization at about 1,000 feet
beneath the Hardy shaft collar, site of the third projected Tobe in the
ore body sequence.

2)  To check the Ash Peak fault and vein geometry (splays, convergences, etc.)
for hints of deeper mineralization trends.

3) To sample for geochemical zonation that may be indicative of mantos at
depth (Ag:Au ratios, precious metal:base metal ratios, etc.).

4) To search for alteration indicative of mantos at depth (such as varying
degrees of silicification versus sulfidization with depth).

5) To test drill hole curvature in the Tertiary volcanics prior to much
deeper/costly holes.

The present plan is to start with the 1,000 foot intercept beneath the Hardy.
That will be followed by an intercept of twice that depth, about a 2,000 foot
hole. Those results will be scrutinized carefully to determine whether a
deeper hole should be attempted, and if so, where.

The initial hole of 1,000 feet will take about 5-8 days, double shifting.

The next hole of 2,000 feet will require a little over twice as long.

Allowing for breaks (drill crews on 5 day on, 2 off or 10 on, 4 off rotations)
the first two holes could both be completed by early May if all goes well.
That will leave nearly four months for followup holes within the 6-month
option period.

The final items accompanying are descriptions of the rock types anticipated
in the holes. They comprise the Tertiary volcanic stratigraphy which we ought
to log carefully in order to learn how it may control mineralization.

A separate memo describes the permits being obtained andféupp1ies and contrac-
tor issues pending. ,
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CORRELATION OF MAP UNITS
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RHYOLITE DOME-FLOW-CONE COMPLEX OF ASH PEAK (MIOCENE)
Massive, crystal-poor rhyolite flows. Pinkish-gray, light-gray, and light-
brownish-gray, flow-laminated rhyolite generally with coarse brecciated
bases consisting of rhyolite blocks cemented by similar rhyolite, and
locally including lenses and inasses of dark-gray to gray vitrophyre
(stippled) and conspicuously spherulitic phases (small circles) with
spherulites as much as 10 crh in diameter. Rhyodlite typically contains a
few (<1 percent total) small (<1 mm) crystals of quartz, sanidine,
clinopyroxene, and opaque minerals in a matrix composed of laminae,
as thin as 0.5 mm, of spherulites and microspherulites alternating with
laminae of cryptocrystalline aggregates of quartz and feldspar and ir-
regular lenses of tridymite and tridymite-quartz all dusted with fine
opaque minerals and locally with fine red hematite. Upper parts of some
flows have a gray marbled appearance due to high concentrations of
opaque minerals and fayalite. In general, rhyolite flows are younger
than pyroclastic cone breccias (Tab), however, included in unit are
crystal-poor rhyolites that preceded, or were concurrent with explosive
eruptive activity. Maximum thick .ess about 180 m

Biotite rhyolite flow. Pale-red, moderately crystal rich rhyolite with dark-
gray vitrophyric base. Rock contains crystals (0.5-3 mm) of sodic
plagioclase a.msa%) (6-9 percent), sanidine (3 percent), biotite (2
percent), and trace of quartz, clinopyroxene, and opaque minerals in a
cryptofelsitic-spherulitic groundmass with tridymite locally filling in-
terstices between spherulites. Exposed in two known localities (sec. 18,
22. T.8S., R. 30 E.) underlying pyroclastic breccia (Tab). K-Ar date on
biotite from locality C in sec. 22 yields age of 23.2 m.y Maximum
exposed thickness about 30 m

Rhyolite. Light-brownish-gray to pinkish-gray, moderately crystal rich
rhyolite that apparently both intrudes and overlies pyroclastic cone
breccias (Tac) and massive rhyolite flows (Tar). Rock contains small
(<2 mm) crystals of sanidine (5 percent), sodic plagioclase (1 percent),
embayed quartz (1 percent), and a trace of biotite and opaque minerals
in a cryptofelsitic-spherulitic groundmass of feldspar and quartz

Rhyolite vent plug. Pale-red to pinkish-gray, flow-laminated and brec-
ciated, moderately crystal rich intrusive rhyolite. Rock contains about
10-15 percent crystals (as large as 3 mm in diameter) including 6-11
percent sanidine as euhedral crystals and crystal clots, 3-6 percent sodic
plagioclase (Anzo_25), and between a trace and 1 percent each of quartz,

. biotite, basaltic homblende generally replaced by black iron oxides,

fayalite, and opaque minerals in a cryptofelsitic-spherulitic groundmass
locally containing tiny needles of hematite and dustings of opaque
minerals. Plug intrudes pyroclastic cone breccia (Tab) and cone crater

breccia (Tacc)
Pyroclastic cone crater breccia. Very pale orange, massive and structure-

less, pumice lapilli breccia. Rock consists chiefly of nondeformed
pumice lapilli and ash, devitrified to microspherulites and locally altered
to clinoptilolite, containing small crystalls (<1-3 mm) of sanidine (8
percent), sodic plagioclase (2 percent), basaltic hornblende (1 percent),
and traces of quartz. biotite, fayalite, and opaque minerals. Cryptocrys-
talline material and tridymite occurs locally between lapilli. Breccia

apparently fills crater of complex pyroclastic breccia cone

Tt %|%26.7, 28.7 m.y.
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Pyroclastic breccia cone and related deposits. Chiefly very pale orange to
pale-yellowish-orange pumice-lithic-crystal coarse breccias in layers
<0.5 to 3 m thick with local interlayers of fine-grained ash, accretionary
lapilli, and epiclastic beds. Breccias contain nondeformed, block to lapilli
pumice (0.5-10 cm) altered to clinoptilolite, fragments of spherulitic and
flow-laminated crystal-poor rhyolite, rare andesite fragments, and angu-
lar crystal fragments (<5 mm) of quartz, sanidine, and rare biotite
dispersed in a cryptocrystalline matrix consisting chieflv of clinoptilolite.
Blocks commonly exhibit impact structures. Unit is best developed, and
atleast 200 m thick, on Ash Peak where it comprises most of a dissected
complex pyroclastic cone. A marked angular unconformity in the wall of
the cone suggests at least one major change in the site of the principal
vent during the course of cone construction. South and west from the
Ash Peak cone the unit thins and the breccia fragments are progressively
finer grained. The breccias appear to be the product of explosive activity
that gave rise to voluminous air-fall deposits and locally thin pyroclastic
flow sheets from the complex Ash Peak cone prior to emplacement of
the massive rhyolite flows (Tar). Interlayered epiclastic beds are due to
reworking by wind and water ’

Rhyolite dikes. Flow-laminated (vertical) and brecciated, short (<400 m),
thin (2-5 m) rhyolite dikes generally intrusive into pyroclastic breccia
(Tab) near Ash Peak cone. Rock is petrographically similar to crystal-
poor rhyolite in massive flows (Tar)

OLD AMYGDALOIDAL FLOWS (OLIGOCENE)—Typically dusky red to
grayish red, thin to moderately thick (2-10 m) flows that are generally
conspicuously amygdaloidal. The rocks are sparsely porphyritic contain-
ing small (<1 mm) phenocrysts of olivine, altered to iddingsite, «..u(or)
microphenocrysts (<0.5 mm) of plagioclase (Angs_s0) in a pilotaxitic to
intergranular groundmass of feldspar microlites, abundant (10 percent)
euhedral to blotchy opaque minerals, and rare clinopyroxene. Films of
red iron oxide are locally very abundant coating plagioclase microlites,
and calcite is commonly present in veinlets and as interstitial masses.
Amygdule minerals are: quartz, chalcedony, chlorite, zeolite minerals
(probably clinoptilolite and heulandite) and clay minerals (celadonite?).
Outcrops generally subdued with development of characteristic
reddish-brown to mauve-colored soils. Partial chemical analyses of 7
flows from unit north in the contiguous Guthrie quadrangle show a
range in SiO2 content between 51 and 57 percent indicating composi-
tions of basalt to andesite. Total alkalis are relatively high (5.4-9.3
percent) suggesting that either the rocks have alkaline affinities or have
been subject to alkali metasomatism. Maximum thickness about 90 m
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