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GRADIENT HOLE NO.
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DATE OF SURVEY
DEPTH °C °F DEPTH | °C °F DEPTH °c °F DEPTH °C °F
0 28.2 [82.76 460 37.5] 99,5 920 57.5/135.5 1380 55,71132.26
10. 18,2 | 64,76 70 38.01100. 4 30 58.01136. 4 90 55.7
20 16.8 | 62,24 8a 38.51101.3 Lo 58 41137.1 1400 85.7
30 17.1 [72.78 - 90 39.04102.2 50 58.71137.6 10 55.7
4o 17.3 |63.14 500 39.41102.92 60 58.9]138.02 20 55.6]132.08
50 17.8 |64.04 10 39,81103.64 70 59.0]/138.2 30 55.6
60 18.5 |65.3 20 4o.2(104,36 80 59.9]138.38 Lo 55.6
70 19.1 | 66.38 30 40.8]105. 44 90 59.0] 138. 38 50 55.6
80 ] 19.7 167.46 4o 41.1]105.98] 1000 59.0|138.3 60 85.6
90 20.3 | 68.54 50 41.5]106.7 10 58.9] 138,02 70 55.6
100 20.7 169.26 60 41,9{107.4 20 58,31137.8 80 55.6
10 21.0 169.8 70 42.31108.14 30 58,51137.3 90 55.5{136.9
20 21.3 {70.34 80 42.6(108.68 ) 58.21136.7 1500 55.50 1
30 21.6 170.88 90 42,9]109.22 g0 57.91136.2
4o 22.1 |71.78 600 43.2(109.76 60 57.6]135.68
50 22.4 172.32 10 43.5{110.3 " 70 57.31135.14]
60 22.8 {73.04 20 43.8]110.84 80 57.0{134.6
70 23.2 [73.76 30 44.1]111.38 30 56.8]134. 24
80 23.7 |74.66 4o Ly, 41111.92{| 1100 56.6]133.88
90 24.1 {75.38 50 45.0(113.0 10 56.4]133.52
200 24.6 |76.28 60 45,8114, 44 20 56.2{133.1§
10 25.1 [77.18 70 46.1[114.98 30 56.2{133.1§
20 25.6 {78.08 80 46.41115.52 4o 56.3]133.34
30 26.1 178.98 90 46.91116.42 50 56.3]133.34
Lo 26.6 179.88 700 47.41117.32 60 56.3[133.34
50 27.1 |80.78 10 47.9]118.22 70 56.21133.14
60 27.6 |81.68 20 48.4]119.12 80 56.11132.98
70 28.1 |82.58 30 48.9(120.02 90 56.1]132.98
80 28.6 |83.48 Lo 49.40120.921] 1200 56.01132.98
90 29.0 |84.2 50 49.91121,82 10 56,00132.98
300 29.4 184,92 A0 50.4(122 20 55 91132 4
10 29.8 |85.64 70 50.9{123.62 30 55.9{132.6
20 30.2 [86.36 80 51.4{124.52 Lo 55.9/132.62
30 30.6 |87.08 90 51.91125.42 50 55.9
Lo 31.1 {87.98 800 52.41126.32 60 55.9
50 31.6 [88.88 10 52.9}127.22 70 55.9
60 32.1 189.78 20 53.3[127.94 80 55.8(132, 44
70 32.8 |91.04 30 53.71128.66 90 55.8
80 33.3 {91.94 40 54.11129.38{] 1300 55.8
90 33.9 }93.02 50 54.51130.1 10 55.8
400 34.5 94,1 60 54.9{130.82 20 55.8
10 35.0 |95.0 70 55.31131,54 30 55.8
20 35.9 195.9 80 65.71132.26 4o 6.8
30 36.0 |96.8 90 56.1{132,98 50 55,.71132.2
Lo 36.5 {97.7 900 56.5]133.7 60 55.7
50 37.0 {98.6 10 57.0]134.6 70 55.7
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SUMMARY OF LITHOLOGIES AND ALTERATION IN SR-4
DIXIE VALLEY, CHURCHILL COUNTY, NEVADA

M. J. Sweeney, September 1980
INTRODUCTION

Samples of washed, rotary cuttings taken every ten feet from drill-hole
SR-4 were examined under a stereomicroscope. A thin-section of the cuttings
was described from every 100 feet throughout the 1500 foot length of SR-4.
Detailed descriptions of the cuttings and thin-sections are attached to this
report. Photomicrographs of the thin-sections are also attached. X-ray dif-
fraction patterns of two tuff samples are enclosed.

LITHOLOGIES

SR-4 intersects 900 feet of rhyolitic, vitric-crystal-lithic tuffs and
600 feet of carbonate rocks, limestones and dolomites, which are interbedded
with narrow intervals of calcareous siltstones and sandstones. The tuffs
overly the carbonate rocks. :

Rhyolitic tuffs: The tuffs were originally composed largely of volcanic
glass which was deposited as vitric shards, dust and pumice fragments. Shards
and dust occurring in about subequal amounts usually comprise 75 to 85% of the
tuffs and pumice fragments 5 to 15%. Devitrification of the volcanic glass is
variably developed throughout this volcanic section.

Crystal clasts of sanidine, plagioclase and biotite occur throughout the
tuff section. The abundances of the crystal clasts are variable; biotite is
very rare in some intervals. Sanidine clasts usually comprise 5 to 7% of the
tuff, plagioclases 1 to 5% and biotites 0 to 3%. Quartz crystal clasts were
seen only in the samples at the bottom of the volcanic section. The feldspar
crystal clasts usually range between 0.5 and 2 mm in length. They were ori-
ginally subhedral to euhedral in shape, but most have been broken prior to
deposition. The biotites, 0.2 to | mm across, exhibit very dark brown pleo-
chroism, suggesting that they are very Fe-rich. Magnetite is locally exsolved
from biotite.

Lithic clasts comprise 5 to 20% of the tuff; their abundance is variable
throughout this section. Clasts of andesites, basalts, latites, quartzite and
carbonate were seen; the first three types are the most ubiquitous. The lithic
clasts observed are less than 10 mm in diameter,

The entire 900' section of this volcanic unit is very similar. Primary
mineralogy and textures were virtually identical., One of the major variations
seen in the tuff now is hardness. Most of the tuff is relatively soft and
also gritty to the touch. However, between the depths of 520' and 640' the
tuff is hard, exhibits a vitreous luster and fractures conchoidally. Examina-
tion of the thin-section at 590'-600' shows that the vitric components have
been well compacted and welded. Devitrification to Kspar and quartz is com-
plete. This well welded interval may be the base of a thick ignimbrite unit,
Other intervals in the tuff have also been well devitrified, but no other
intervals appear to have been as intensely compacted as the interval between
520 and 640 feet.




Dolomites, Limestones, Sandstones, Siltstones: Beneath the tuffs, SR-4
intersected dolomites, limestones (both of which are locally cherty), and
calcareous sandstones and siltstones.

Cherty dolomites occur in the first 150 feet below the tuffs, Limestones
occur in the next 60 feet, calcareous siltstones and sandstones in the next
110 feet, and then silty, locally cherty or argillaceous, limestones occur in
the lowermost 280 feet of the drill hole.

The dolomites and limestones are dominantly fine-grained; they are micri-
tic. Fossils were seen rarely.

The siltstones and sandstones are well sorted; the calcite in them is of
detrital origin.,

ALTERATION
Rhyolitic tuffs: Hydrothermal alteration in the tuffs is seen mainly in

the glass and in the mafic minerals in the lithic clasts. Only rarely have
crystal clasts suffered any alteration.

The volcanic glass has been replaced most commonly by clays and lesser
calcite. Local occurrences of jarosite (90'-100'), gypsum (40'-50', 90'-100"')
and manganese-oxides (10'-20', 180'-240') were observed. Trace amounts of
hematite and goethite occur throughout the tuff, These limonites replace dis-
seminated and vein magnetite and sulfides; it was not often possible to deter-
mine which of these was the precursor of the limonites. Trace amounts of zeo-
lites may occur in vugs in the upper portion of the tuff,

The extent and type of clay replacement is highly variable. Replacement
may range between 5 and 100%. The most intensely clay-altered intervals are
easily identified by observing the degree of rock disaggregation during washing;
easily disaggregated rocks are intensely clay-replaced. The clay types present
appear to be variable. X-ray diffraction analysis of clays in the sample at
590'-600' gives a strong 12.6A° peak possibly indicative of the presence of a
mixed layer clay or possibly of hydrobasaluminite. X-ray analysis of sample
930'-940' indicates that the abundant white clay is montmorillonite; this rock
disaggregates completely on wetting.

The present color of the tuffs is controlled by the type and distribution
of limonites and/or clays present. Red, pink and orange colored tuffs are the
result of limonite staining. Bright green tuffs contain a bright kelly-green
clay mineral, probably celadonite.

In the interval between 860' and 900', the tuff has been brecciated.
The spaces among the fragments have been filled with microcrystalline quartz,
celadonite (?) and calcite.

Only rarely was fresh pyrite seen in the tuffs (at 520' to 530').
Slickensided chips derived from fault zones are sporadically present

throughout the tuff; the gouge chips are usually white and weakly stained
with hematite.




Dolomites, Limestones, Sandstones, Siltstones: Evidence of hydrothermal
alteration in the carbonates and sandstones is largely confined to veins.
Thin calcite veins, less than 1-2 mm wide, with and without pyrite occur
throughout this interval., Pyrite also is disseminated in these rocks; it
usually occurs as very fine-grained crystals forming less than 0.2% of the
rock. This disseminated pyrite may be syngenetic in origin. Traces of
magnetite also occur as disseminations. Total pyrite content throughout
the carbonate-siltstone interval never exceeds 0.3 volume % and is usually
less.

Evidence of faulting occurs throughout the carbonate-siltstone interval.
Slickensided chips are present in nearly every sample of every rock type.
Weak hematite stains are present on these slickensided surfaces,




THIN-SECTION DESCRIPTIONS

OF SR-L4 SAMPLES




SR-4 90'-100' Devitrified Vitric-Crystal Tuff

This tuff contains sanidine crystal clasts, 0.3 to | mm long, most of which
are angular, broken fragments; they form 5-7% of rock. These sanidines are
totally unaitered. A few phenocrysts of albite-twinned plagioclase are
present, 1-2%; they are unaltered. The groundmass is composed of devitrified
glass shards; the shard outlines are preserved by axiolitic devitrification
structures. Spherulitic devitrification structures occur occasionally.
Traces of zeolite minerals may be present in some vugs.

Jarosite occurs in this tuff; it pseudomorphically replaces individual shards
and occurs in irregular blebs disseminated throughout rock, Jarosite chips
as large as 0.5 mm across are present. There is no evidence as to the origin
of the jarosite; it does not occur in pyrite-like pseudormorphs., Jarosite
also lines vugs.,

Traces of hematite occur as disseminations (after magnetite). A few, free
chips of gypsum occur in the section,

PRIMARY MINERALS:

Quartz 10-30% Anhedral to subhedral; occurs only in groundmass.
Grain size 0.01 mm or less.
Sanidine 5-7% Crystal clasts: 0.2 to ! mm long; unaltered.

50-70% Groundmass: anhedral to subhedral; grain size
0.01 mm or less.
Plagioclase 1-2% Crystal clasts: 0.2 to | mm long; unaltered;
albite-twinned,

SECONDARY MINERALS:

Jarosite 3-5% Pseudomorphically replaces vitric shards and bio-
tites?; also in irregular blebs disseminated
throughout tuff, Very fine-grained crystals,
0.005 mm or less.

Gypsum tr Free crystals in sample.

Zeolites?? 1-5% In vugs; minerals with birefringence up to first-
order red occur in vugs. Colorless; lath shaped.

Hematite tr Disseminated.

SR-4 190'-200' Devitrified Vitric-Crystal Tuff

This tuff originally was composed largely of vitric shards; it also contains
crystal clasts of: sanidine, 0.3-0.6 mm, 5-7%; plagioclase, 0.3-1 mm long,
albite-twinned (An30-h0)’ 2-3%; and of biotite, 0.3-1 mm, very dark brown
pleochroism, 1-3%.” “The phenocrysts (crystal clasts) are unaltered. The glass
shards have devitrified to quartz, Kspar and clays., Irregular aggregates of
Mn-oxides are distributed throughout rock; they form 2-3% of rock,

PRIMARY MINERALS:

Quartz 10-35% Anhedral to subhedral; occurs in groundmass inter-
grown with Kspar.

Kspar 5-7% Sanidine crystal clasts: angular, crystal frag-
ments.

50-70% Groundmass: anhedral to subhedral; grain size
less than 0.01 mm.




Plagioclase 2-3% Crystal clasts: unaltered.
Biotite 1-3% Crystal clasts: very dark brown pleochroism,

SECONDARY MINERALS:

Clay 5-20% Very fine-grained; occurs in matrix.

Mn oxides 2-3% Black reflecting; brown streak, disseminated
throughout tuff in clots up to 0.1 mm across.

SR-4 290'-300' Vitric-Crystal Tuff

This tuff is composed of: glass shards and even finer-grained, glass dust
both of which form 80% of rock; glassy pumice fragments, 0.5 to 4 mm, 10% of
rock; crystal clasts of sanidine, 0.1-0.5 mm, 5-7% of rock; crystal clasts of
plagioclase, 0.1-0.5 mm, 1-2%; and crystal clasts of very dark brown biotite,
0.1-1.5 mm across, 2-4%. A very few, tiny lithic fragments of very fine-
grained basalt are also present. Magnetite is disseminated throughout rock;
magnetite replaces some of the biotite phenocrysts.

The glass particles have been less than 50% devitrified. Devitrification of
pumice fragments is more advanced than that of vitric shards and ash. Spheru-
litic devitrification structures occur most commonly in pumice fragments.
Devitrification products .include Kspar, quartz and clay.

Calcite occurs in narrow veins (less than 0.1 mm wide); it also replaces feld-
spar phenocrysts, pumice fragments and vitric shards. Traces of celadonite
(bright green) are disseminated throughout rock.

PRIMARY MINERALS:

Quartz 10-20% Groundmass: devitrification product of glass.
Very fine-grained.
Kspar 5-7% Crystal clasts.

10-20% Groundmass: devitrification product of glass.
Very fine-grained.

Plagioclase 1-2% Crystal clasts: 0.2-1 mm long; 10-90% (average 15%
replaced by calcite).

Biotite 2-4% Crystal clasts: very dark brown; 0.1-1 mm across;
locally, partially replaced by magnetite,

Magnetite 0,5-1% Disseminated; also common in biotite sites.

Glass 30-40% Vitric shards, ash, pumice fragments.

SECONDARY MINERALS:

Celadonite tr-1% Bright green; disseminated throughout groundmass.
Calcite 3% Vein and disseminated.
Clay 5-20% Alteration product of vitric clasts,

SR-4 390'-400' Vitric~Lithic-Crystal Tuff

This tuff is composed mostly of glass which includes shards, pumice fragments
and very fine-grained vitric dust; glass forms 65 to 75% of the tuff. The
fine dust has been altered to illite/sericite. Most of the shards and pumice
fragments are unaltered. Crystal clasts of sanidine are present; they are




completely unaltered and form 7-10% of rock. Crystal clasts of unaltered
plagioclase comprise 1-2% of rock. Crystal clasts of biotite constitute 2-4%
of the tuff; the biotite exhibits dark brown pleochroism and is not altered.

Lithic fragments of andesite, basalt(?), quartzite(?), latite and carbonate
occur; they are listed in order of abundance. The lithic fragments form

about 10-20% of the tuff; most of these fragments are less than 5 mm across.
The plagioclases, both phenocrysts and groundmass laths, are unaltered in
these fragments. Original mafic minerals, excepting biotite phenocrysts,

have been replaced by Fe-oxides and clays (montmorillonite?); biotite pheno-
Ccrysts are unaltered. Primary magnetite is disseminated throughout the lithic
fragments; it forms 0.5-1% of the fragments.

In one latite fragment, the feldspar phenocrysts have been replaced by epidote.

SECONDARY MINERALS:
Illite/sericite 10-30% Alteration product of glass dust.

Montmorillonite? 5-7% Alteration product of pyroxenes/hornblendes.
Fe-oxides 1% Alteration product of pyroxenes/hornblendes.
(goethite/
hematite)

SR-4 490'-500' Clay-altered Vitric-Crystal-Lithic Tuff

The tuff contains crystal clasts of sanidine which occur as either broken
crystal fragments or euhedral, Carlsbad-twinned crystals up to 3 mm in length;
they form 5 to 7% of rock. These sanidines are completely unaltered., Biotite
crystals are rare, forming less than 0.5% of the rock. Plagioclase crystal
clasts, up to &4 mm in length, form less than 1% of the tuff; they are com-
pletely unaltered. Lithic fragments of other tuffs and andesites are usually
less than 2 mm across; they form about 3% of the tuff,

The groundmass or matrix of this tuff was originally composed of vitric shards
and dust. The original glass is now composed mostly of fine-grained quartz
and Kspar; locally devitrified shards exhibit axiolitic structures. Original
vitric dust is locally replaced by fine-grained clays, celadonite?(green) and
illite(colorless). Celadonite also occurs in aggregates filling gas bubbles
and possibly replacing primary biotites. Minor amounts of carbonate are ir-
regularly distributed throughout groundmass.

SECONDARY MINERALS:

tite(?) 10-30% Replaces glass in matrix.

Celadonite 5% Occurs in groundmass; also fills vugs and may
replace biotite phenocrysts.

Carbonate 1-3% Occurs in irregular patches throughout groundmass,

SR-4 590'-600' Devitrified Welded Vitric-Crystal-Lithic Tuff

This tuff contains crystal clasts of: sanidine, 0.2-2mm long, 3 to 5% of rock;
plagioclase, 0.2 to 1 mm long, 1-2% of rock; and of biotite, 0.1-0.5 mm

across, 0.5-1% of rock, exhibits very dark brown pleochroism. None of these
crystal clasts have suffered any alteration.

The groundmass was once composed of flattened pumic fragments, vitric shards




and dust. The glass has been devitrified to fine-grained, anhedral quartz,
feldspar and very fine-grained disseminated magnetite. Clay also (celadonite?
=green; montmorillonite?=orange) occurs in the groundmass; clay spottily
replaces 10 to 40% (average 20%) of groundmass.

SECONDARY MINERALS:

Celadonite 7-10% Alteration product of glass; bright kelly green,
Montmorillonite? 7-10% Alteration product of glass; dirty orange.
Pyrite 0.1% Vein and disseminated. Occurs in a vein in an

intensely clay-replaced chip.

SR-4 690'-700' Vitric-Lithic-Crystal Tuff

This tuff is composed dominantly of vitric shards and dust. The dust has

been partially devitrified to clay(sericite) and to very fine-grained ortho-
clase and quartz. It also contains crystal clasts of: sanidine, up to 2 mm
long, 3 to 5% of rock; plagioclase, up to 2 mm long--these plagioclase crystals
are strongly zoned, they form 5 to 7% of rock; and of biotites which exhibit
very dark brown pleochroism--they form 1-2% of rock. None of the crystal
clasts has suffered any alteration.

Lithic clasts, fine-grained andesites/basalts?, are usually less than 2 mm in
diameter. Such clasts form 5-10% of the tuff, The feldspars are unaltered;
mafic minerals have been replaced by clays (montmorillonite?, illite?) and
Fe-oxides (goethite, hematite).

SECONDARY MINERALS

Sericite/clay 5-20% Replaces glass dust; also replaces mafic minerals
in lithic clasts.

Goethite/hematite 0.5-1% Alteration product of mafic minerals; some primary
magnetite is partially oxidized.

Carbonate 2-5% Locally floods rock--replaces all components.

SR-4 790'-800' Devitrified Welded Vitric-Crystal Tuff

This rock was formed as a welded vitric-crystal tuff. The glass has been
completely devitrified. Spherulites, usually about 0.5 mm across, are common
devitrification structures, Axiolitic structures developed in shards are also
common .

Crystal clasts of sanidine form 3-5% of rock; they are unaltered. Clasts of
plagioclase(?) formed 1-3% of rock; they have been replaced by celadonite
and illite. Biotites have also been replaced by celadonite. Primary magne-
tite is disseminated in trace amounts. A weak stain of hematite/goethite is
disseminated throughout many chips.

Lithic clasts of latite/andesite form less than 50% of sample,
This tuff has been subjected to cataclasis or brecciation prior to devitrifi-

cation. The breccia fragments are 0.1 to 2 mm across. The spaces among the
fragments have been filled with microcrystalline quartz, celadonite and calcite.




SECONDARY MINERALS:

Sericite 2-5% Replaces plagioclase clasts,

Celadonite 3-5% Replaces mafic minerals; fills vugs; occurs with
chert in interbreccia spaces.

Quartz 1-10% Fills spaces among breccia clasts; microcrystalline
or cherty.

Calcite 1-2% Occurs in interbreccia spaces; occurs in post-
brecciation fractures.

Hematite/goethite 1-2% Stains rock.

SR-4 890'-900' Devitrified Crystal-Vitric Tuff

This is the first tuff sample from this drill hole to contain quartz crystal
clasts. Several of those present are rounded and embayed by resorbtion. The
quartz clasts are usually about 1 mm in diameter; they comprise about 5% of
the tuff. Crystal clasts of sanidine form about 10% of rock; those of plagio-
clase about 1%. Biotite phenocrysts occur in trace amounts., None of these
phenocrysts have suffered any alteration,

The groundmass once composed of vitric shards and dust is now composed mostly
of anhedral quartz and Kspar; spherulites occur occasionally, Clay alteration
(sericite/illite) of groundmass is weak to moderate, Trace amounts of magne-
tite are disseminated throughout groundmass.

Calcite and rarely microcrystalline quartz occur as fracture fillings.

Lithic fragments of andesites/basalts form less than 5% of this rock.

SECONDARY MINERALS:

Sericite/clay 10-25% Very fine-grained material occurs in groundmass.

Calcite 3-7% Vein and disseminated.

Quartz 1-3% Microcrystalline; occurs in fracture fillings with
calcite.

SR-4 990'-1000' Carbonates (limestones/dolomites), Cherts and Devitrified
Welded Tuffs

This thin-section contains chips of fine- to medium-grained, recrystallized
carbonates; these chips form 50-60% of the section. A few of these chips
contain disseminated chert. Pyrite fills fractures in a few of the carbonate
chips.

The next most abundant rock type is chert; most of these chips are carbonate-
free. Chert comprises 30-40% of rock chips in this thin-section,

Quartz "eye' tuff constitutes 5-10% of the chips., The matrix and plagioclase
phenocrysts are weakly clay (illite)-altered.

SECONDARY MINERALS:
Pyrite tr Fills or coats fractures in carbonate rocks.
ITlite 2-5% Alteration product of tuff.




SR-4 1090'-1100' Limestones, Sandy Limestones and Cherty Limestones
This sample contains pure limestones, sandy limestones and cherty limestones.

About 30% of the chips are composed of pure carbonate, mostly calcite judging
by how reactive the rock is to cold, dilute HCL. The calcite is mostly very

fine-grained (micritic). A few chips contain relict fossil structures (bryo-
zoans?, shell fish). A small proportion of these chips have been recrystal-

lized to medium=-grained marbles.

About 50% of the limestone chips contain 10-15% silt and fine-sand sized
quartz. Disseminated pyrite occurs most commonly in these chips; pyrite
occurs in trace amounts up to 0.5 volume %.

About 15% of the limestone chips contain chert which occurs as microcrystalline
quartz or fibrous chalcedony. Chert occurs in limestones with and without sand.
Pyrite also occurs in cherty limestones,

Thin calcite veins occur in all of the above described chips.

SECONDARY MINERALS:
Pyrite 0.5% Vein and disseminated.
Calcite 2-3% Vein,

SR-4 1190'-1200' Calcareous Siltstone

This rock is composed largely of angular, detrital quartz grains which average
0.04 mm in size, Quartz comprises about 50% of the rock, Silt-sized ortho-
clase grains form about 5% of the rock. The remainder of the rock is composed
of calcite. This calcite is also fine-grained; it is disseminated throughout
the sandstone. The calcite is usually orange or brown in color, presumably
from exsolved iron. Locally illite is common as a matrix for quartz grains;
it may form 5-15% of rock.

Thin calcite and calcite-quartz veins crosscut the sandstone. Vein calcite
is colorless. Euhedral cubes of hematite-replaced pyrite (or magnetite) up
to 0.1 mm across are disseminated through the sandstone,

SECONDARY MINERALS:

Pyrite tr
Calcite 1-2% In veins by itself and with quartz.
Quartz 1-2% In veins with calcite,

SR-4 1290'-1300' Silty Limestones, Argillaceous Calcareous Siltstones and
Limestones

Silty limestone is the most common rock type in this sample. Angular, silt-
sized, quartz grains comprise 5 to 30% of these limestones, Most of the cal-
cite in these chips is colorless in thin-section; however, orange or brown-

" stained calcite constitutes up to 30% of some rock chips.




The argillaceous rocks contain 10 to 40% clays (illite? and kaolinite?). Silt
and fine-grained calcite, present in subequal amounts, are the other constituents
of the clayey rocks; such chips comprise about 25% of this sample.

A few pure calcite chips are present. The calcite in these chips is mostly
very fine-grained (micritic) and colorless.

Traces of pyrite, both fresh and oxidized, occur in silty limestones and argil-
laceous siltstones. Pyrite occurs in veins and as disseminations.

SECONDARY MINERALS:
Pyrite/hematite 0.1-0.2% Vein and disseminated.

SR-4 1390'-1400' Silty Limestones

These rocks are composed dominantly of very fine-grained calcite. Angular,
detrital, silt-sized grains of quartz and feldspar form 5 to 20% of these
limestones. Clay (illite, kaolinite) can comprise near 15% of the limestone;
usually clay are present in small amounts,

Trace amounts of magnetite are disseminated throughout the limestones. Pyrite
occurs in trace amounts in calcite veins.

SECONDARY MINERALS:

Calcite 1-2% Occurs in veins.
Pyrite tr Occurs in veins with calcite.

SR-4 1490'-1500' Limestones

The rocks in this sample are micritic limestones which contain 2 to 20% silt.
Clay comprises 5 to 25% (average 10% or less) of these limestones.

Thin calcite veins, some with goethite (after pyrite?), occur. Traces of very
fine-grained pyrite and magnetite are disseminated throughout these limestones;
these disseminated minerals are probably syngenetic.

SECONDARY MINERALS:

Calcite 2-3% Veins, sometimes with goethite (after pyrite?).

Pyrite/goethite 0.2% Vein and disseminated; the disseminated pyrite
may be of syngenetic origin.
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ELEVATION, ‘ oEPTH, O 19 _L50
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K
SAMPLE DESCRIPTION
DEPTH | COLOR PRIMARY . SECINOARY
feet
IMettied ﬂ.ff: Rock containg crystal clests of samidine gud Rare veins  I-Zmm wide,
) fda. g70en] pigtite; they remge between 1L and Bmem inm Siaf-. Comtain & 30ft, pink
and pale F'c.ll:farjf form 5 te 210 veluwme *fo of rockj biatites Mingral == a Zeslite 7
orenge-pink| 4 - 3%, The jr-uanu.u is  Soft and Jrc’é(, o the teuch. L&.41‘5,.'4[-; dceurs in L 2Zumm
10 nge-p Dark  grecm “3pets 0.2~ Lmue across) ari pessibly Concurtrelag wide Veins; i1 afso occurs
eb cuidduniie which lscally replisces phenocrysts as disseminations (after -3*/?%
Fale pink 'ﬂ# V¢f7 sims lar Te above Sample . Less ctladeuite m..,.}u‘ oxides coat
J . Some fractures -- this
10 pale grun | Oceurs there fore  less gres e A ‘m‘:" ,
Fine- grained . It has a Srows
Streak Traces of qecthite/
20 hensatit ﬂs’J;tJer;nnffon:.
Vcr.’,ulu. Taff: VLI'7 similar 1o aboue Sample. Mn-onides , traces,
20 Pinkisk Trnces of disseminated
butf goathite / hamatite.
30
rl.r7P¢I¢ ‘I;#: )/Lr.l Similar To «boue Sample . Rock contarns [Traces of j-:ﬂu'ﬂ/
30 buff; crqstel clasts of Senidine awd bistite in & seft |hematite occur s
tied . disgeminations and as
pate goun matrix, Coatings om Fractures.
4y l-l,ink Disseminatid exides may
be im madic miniral $itCs.
Pale Tl ff ng./ Similer Yo above Sampie. Traces ';f ;tﬁu’-h. in
S . Fa¥ spar
‘/0 ]’ll‘t v“rnm. :r stajs =wre
prisent ; They are """
50 (Dflllmiua.f“a ,al-.Juun
righ reca Cla occurs.
le I Tuff: same  as above . As /n  &all previeus Samples K andfor hematite
Pa P P, | e (b
50 jr““ the Samidine crystals arce  ver clear ; ﬂuy havt Joccurs in wwgs, 0.2-0.5%
et Suffered an alteration. A Fow prum :r,n‘.,(.
60 ° # 7 are fr;:l..f.
Pale Tuﬁ‘: Some reck as above. T aggre ates of
60 green ' Coystalline gectite and of
Larth haimatits are
dissawirinated threwghout
70 rock , 0.5~ 4.75‘/-.1
Pale Aﬂ: Same reck as above. Crystal clear clasts |Tracas of disseminated
70 reém of Sanidine are resemt .Z'— 15 velase *fa *f gectiite and hewat te.
j reck ; clasts oFf ver black 5[01"4“!:( ‘o¢¢ur in o clots of grecn
trece Amounts. So0.mme ors i-n.:.l bietite rray ccledouite alse octur
80 hrave beem replaced by celadonite anmd (imonctes. |as disseminations.
g 7/(,f7 Tadff: Similar Te abeve Samplc. Same as abouwe.
0 pals

90

]fl “w

Contains almast

150

V¢r7 Hiﬁ(: Lowtains phews crysts of Sawidiac, Ne o
90 pale bistite present, Seo Thin- section description.. |9ecthite or hematite;
:5446( and | Origqimal bietites ffaﬁqbl Pt./;lq:tJ b jar-:-'f’l.; That Prt.u“t o«ac.ar: a.s“/
jfu-. Jearesite alse replaces Wiric shards. x:.f‘jngo:‘{:;.ihrlnvr/d
100 Jisstiminated Jaresite.
szz Fﬁ.f/ Sawme as  absve. Mo bistite present. Traces of gecthite/
200 pel w hematite, Traces of
;:f:: celadoncte.
110
Ver Tulf: Same as above. Same as above
210 d ,
pPe Z
bu#aul
120 jrum
[Pais T.ﬁt: Same as aboue, Traces of hematite
220 buﬁ‘ disseminated fﬁm.‘jh,,‘f
reck,
130
“Pale T Same as odove. Fcnfa,‘n, Lry.rf‘.l clasts of Traces of Nematite.
130 bu{[w:-f; samiding , 0.5 Ao Tmm in leugth, 5"t (6% of reck. |pis of calete,
Tinges o .
4 40 7rl7u(.
ale F’l# Same as above. Rock r‘fiJJlj disLjfnj..fa.\' om |Lonteins +races of
140 pink w¢H;n7. Sanidines are umalbersd. caleite, traces of hewatite.

[Rock rapidly divegpregates

o wWetlin -jron-luqn ‘s

cldi—‘ridu
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— SECONDARY
j;o '}/?‘.‘/‘tk' Taff: FPiak Tuff J"‘;;';z_"j"f” 'o.;- wdf:;z,- # s Very (Traces  of Aewatte,
cmaing inTact, Traces of Clay replactwent of

jf‘l“

<I¢7- rl'clv.,' green tu
unexidriacd »1..7 netibe ramaia. )

Vitric Shards (s Joca 1/7
intense.

300

160

160 i‘,'i}' T“f/' Same as above. Same as absve.
green.

170

7 : -
120 i’:’:'_ '7:# leskts ver 'n/,ﬁ-r'u;f than revieus sample. | Traces of goeThite
oy’ L7his  raek remains ntoet om wetfing. Groewndmass (5 | iaularty “disseminated
Live pate  bremn- piak with greemith patehis Lontaing thrcrakeut roek

180 f«;-h Crystal clasts of Samidide ;0.2 «Zeae lang, 5-/0% end of rouglien '
patelss N pltite , S-3% , the Same crystul clasts 83 prestat in above samples

140 7’4”/:" Tugf: Similar o cbove  sample. Traces of goethite.

Lt ink M:Aauidu (b/.;k) infrryflllﬂ
it i reen  Clays

190 and white dissedimated Pveughont
patches %

rock ; Ma ovides = <1%

190 /f’a.’l‘:.m ’fu/{: Same reck as tbovf- ) Ting , Mn-oxide dendrites
J Sea thin- section deseription, dissemimated Thremghout

reck; Mn -ox;des alse

200 coat Fracturves. Traces of

disseminated qeethite.

2 )}4;;/7{ Tuff: Same rock a5  above. Mn. oXidts dissem/nated

00 w ‘I“ 0 ‘l‘"'cu"uu‘f‘ rock, H derk
P‘r resn  wicajcla occurs

210 J Cdn in veing, somct/imes

is associated with Madx.

210 ;/u”u/, ’ﬁ./[,- Seme, rock as abeue, Same a1 above.

row s - )
2range
w Tt green

2 2 0 patches

220 Vlr’f‘/t Taff: '_u,.." rock  as a;l;out- Containg trace amouuls {Lontaing anmly *traces
or-‘?“ of disseminated Mmagactie. of Mu oxides.
flﬂ

230
Very | Tuff: Vermy Similar do  previous Sampit. Contains Containg traces of

230 f‘:l; fmk crastal clasts of .ftw,:/u« and biotite. Traces of disseninated Mu oxides

i ditssem imated m;jntf:%g presewt. aud of caledte.
2—‘/-0 white Hematite (red) stains
Fractures,
240 77:,: ﬁﬁl‘; +5.,.." :L:‘ a.b:u¢. fsi.ru».:n-.tt..l magactite Traces of disseminated
e Sam [l €< PO Mt A . .
j‘faj P j“t"‘f4 / hematite,
hete
250 |“
2 Pate . Tuff: Same as above. T raits of
50 jr!7 d disstminated o ethite
white and calcite  preremt.

260

240 L/juf ’f,‘#, vtj Sim:'/.rd' “+s ‘n.b.oc. Slmflt. ' Greem Traces of disseminated
green Jeolor ue Te issem nated celadexite(7). Mo oxides , cetadourte (7)
230
240 L,'j/.{- "774#,- Same 4s above. S amme as above.
g reen

280
Light .

280 r'Zu- ’f“ﬁ( Sdme as  above. Celadonite (= bright
jwh‘k | green  mica/ clay) occurt
| patihes beth as dissewmy nations

ZqO Ju.kftrm, sud n veinlets , Jesst

Fharn 0./ wam wide.

29 (Pale /ﬁﬁ/: same as above. Contoins caleite both as

0 Jrean See  thia-scetion  description. disseminations amd ia
cave veins (less Than

O limem wide). Grean color
duc e presence o

ce/adoacte,
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Loeation, Dixie Veliey, Churchill Co., wg\ cutTiNGS SAMPLE DESCAIPTION ATE _September 1989
Nevada 7 -
ELEVATION ‘ A, oepTh, 450! T %00
HOLE SIZE, o examned oy, S Sweewey
SAMPLE DESCRIPTION
OEPTH coLor PRIMARY SECONDARY
Sfret
Du, uff: cantains <r7:f'al clasts of samidine and biotite Grewmdimass (# vitric Shards
450 mareon in abundences Similar To previcusly described Samples. hes  been </47-‘-’7‘"'4‘~/
red taff alse containg  andesite !'thic frtjp.t.n‘;, Flroded with t‘ff%y hematte,
440
White Iuﬁ: Similar to aboue -“"'f/l . Weak hematite Sfdiniﬂ]_
‘)(‘éo and f‘l‘ Weak To maderate
larﬂuj red clay- alferation o

470

Jnum/nu.rr.

440

L.'jin‘

450

e

mﬁf Same as abeve. [Lithic fnjnod‘: Sorm 3-5% of
reck.

Weak hematite :faim’., o
fradur:s_ Graundmaess y

replaced b reen-qrey clays;
'fi-., .f,o?s .j/ Z/d‘-g‘ft i
(biqlet gren) slse presest.

540

4 Grey- ﬁ/f. Similar Hb above Sample. Cla -J.Ifust:’on of
10 jf " jrmu mass,
499
Light [Tuff: contains Crystal clasts of Jlnt‘d‘;nt and bistite, C/.7_ elttration of
¢7A Kell Loroundmass dis “jJ’JJ‘f” Whem  rack i3 bieted, Vitria  compaments 5 Some
greix | See “thine sechion description. celadmite ' () preseat
500 (= ln'}hf 9o da,/n;«)_
5 L:’]k‘}“ 'ﬁf Same &5 abave. Same as above,
% (L//} :
retn
510 J
57 L:'jln‘ ﬁﬁ(: same 435 above. Same as above.
10 X s ,
. Traces -f "S'Mvﬂqf‘J
jrun goc Thite frgnm.‘.
520
 Dark are Tt srtions o Fhe tu are wite hard — These Cela dawce
520 with j s ‘:é‘hz:lz s uur: r[baé/ well welled and are net new :.:"3:‘::‘/"/; "'::rluu
patches clay -attired. Rock confaing crystal clasts of sam;dine. ( fresh) coats  fractures-
5 ;fi/,;a« “'J °7£ biatite - race ‘-'““t’. xd m‘]"‘*'& oecur 6‘117 Frace Amoumts
306 4s  dissemiaations. Setam,
Dack 97ty | Taa Same as aboue. These rock chips are Leladonite [ cla
. . . / .
530 with bard: gry -colersd ,oréion: exhibit o Oitrcous lustesr | giteration o[jnuu.l.«“:_
atrives of ard; j 4
;// Traces -/ caleite fftﬂnf‘.
(2 77rm'.

600

ack greg 1 Tuld: s as above, Hard. Celadanite | <la
5‘/0 ”i:‘:hj;s’of ﬁl . replacement of dreundnmss.
I}hfjﬂal Trace amounts ~ of
dissesminated eeThite
55a {a ff‘er Dyrite )7
Greem- |Tuffe Sime as abeve. Hard. Same as «boue.
550 |3
560
) Greom~ |Taff: Samc as above. Hard, Same a3 sbove,
560 grey
52
Gretu- |Taff: Same as above. Hard Same a3 <bouve,
540 jr¢7
580
Greem- 7—;# Same 45 wbpve, Hard. Same as above,
530 jr(n’
S ,
Gremish 7:"/7{" Same as wboue. Hard. CI-, ufh«—u-f .
590 rey- See -ﬁs.‘-‘-l;a.d‘ion Jtscn‘/{;;n sz )(.“7 4ifraction ':‘*z',f'.‘/. campoments “,‘n’u .
browin. | patteru. main 4147 peak af 2.6 A, Teace . of f7”'h in e uLia,
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WELL, GEOLOGICAL REPORT PAGE:
LOCATION: D';;:-':/:‘”fj: Churchill Co.,  wguL cUTTINGS SAMPLE DESTRIPTION OATE _depfember /780
s
ELEVATION: ‘ /N oepry, 699 n 250’
HOLE SIZE, v’ EXAMINED BY: M. J. 5«/(:»(:;
DEPTH coLoR SAMPLE DESCRIPTION
pope PRIMARY SECONODARY
| Brownish ‘ﬁ‘ﬁ’ Containg Crystal clasts of Sanidine, 3-5% of |C
: / -5% ladons ¥
600 gy~ rack; bistites are “try rare. Rock /s hard; i){' was o;" ‘r:;t‘n:’/»f-/.:z “Horation
| grean /;/robnu ' hf<// k;;/J‘J”:‘-J/rs J:‘N‘A/'er/., devitrified. [77aces -,fj.tﬂv,'ft and
610 4r7 Siwifar I frusly scr'bed .rd,,,//t, caleite.
610 ?’:“7"‘ Tafl: same as abeve. fard. Same «x «bove,
620
620 fﬂj— ’ﬁ.ff: similar To  above .ﬂ—vfl(. Hard. COnf!l'nJ. u;rz’ 1 #Hle
rewn cela donecte, races of
630 cateife 7“71“'1“ Fauut
630 D‘.r'k]ﬂj Tuff: similar to abeve Sampies. Hard. Patchy ctladomcite.
u:x‘f‘l: ‘:fv;;Ju:'-;/: 0./1-0'.\’-»—1 wide,
atches Hed with palc green and
é‘/—ﬁ I's white minerals,
White (Tuff : containg crgstal clasts of Sanidine a & .
él'/'o ;’;;“1.4 white, jriﬁ.’ juu-Jm.us with /u.fchzs o f ]"7 nuJJr«q. Z‘_J‘ch .f;‘i‘.j“"{?'
Youndwrass (* 1trie
J’“" :nn,oncnts) f"‘fillly
6 50 patches replaced b7 c/nj,
[50 |Pee [T very elycrich o graendmass diseggragates | Greandaass viry
lime ariem o webting, C’;t‘f-/ clasts same as [a R
/ 9 - " 7 ; clay -« ttered.
pale red | previous  saemples,
660
660 Pale Tuﬂ'g Same &5 abovt, Contarns <rystal clasts Same a5 abauve
lime= of Sanidine and brotite. Griwundmass 4:‘:.\jjr,,‘1¢.
é 70 jrct; r:.s/:‘/nl 6 we “;'j' .
6 ;0 Pate Tuff: Same a5 abowe. Same as above.
Jime -
Jfl‘ﬂ
680
680 ):}“:;:L Tuff: sawme as aboue, Same a5 absve.
Pd‘-jmn
6 7 0 patehes
690 G‘rt7r‘xk 714#': <fn+4'r'ns ] cry stal flust: -’f Sanm n'{:'»u. Weak/ +a -u.d:ra.hlj
white | and biotite v @ dregyish white, oty ey - o itered.
7,6“,4,"‘", See Fliim - section A‘l.scr/ff"”'- 7"1';7.‘.,- carbomnate
700 . presewt,
Grregish 'ruffr ‘Same rock o5 abeve. Ground
Z00 9] . e : undmass Same a5 abouve.
white J.ss;, rcja.fls o wettiag,
F/0
270 5-,:.};,;‘ ’ﬁ.f,ﬁ: Same as aboue. Same as above.
white
720
220 Light Tuff Sicmilar Fo  above Sawple, Clay-aitered | Same as above
9,‘7‘jﬂlﬁ Vitee rovndmeass d/sa regetes @n !
230 black wetfin Andesite Jbasatt ~1itRie .Ff‘j»"“+r
‘)cor... A~ 36/ o f this +uF/ .sq...,P/‘,
730 Lijk*'ﬂ, ’ﬁ‘ﬁl‘ Siem lar Fo above Saw ples . Comntaims Same as dbout.
grey P i rreqular patches of  <ela dowite ( brigut Also Contains f-f'clu;
reew P cefadomite.

F#0

F-{'c‘u:

| g7acn 4[‘.7/»'{&4) alteeation,

Mo derate calcite

alterationm,

740

Li jhf

750

jrlY

Tu.ff Siom lar 1o above sample. Cllay-altired
Vitric jroouwdé‘s disag greqates ' om u"&‘;ﬂj'
i Tl "SNP e T e

Weat b wmedtrete
clay  alferation imcludia
patch celadonite.
Calcite present in
moderate

Ameunts,
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WELL, GEOLOGICAL REPORT PAGE
Location Dixie Yalley, Churetdl Lo, weiy cuTTINGS SAMPLE DESCRIPTION ate, Seplember /9]0
Nevade ‘ )
ELEVATION, ‘ A perTH, 759 o 700
HOLE SIZE: w4 } EXAMINED BY. M. Jwttan:‘
SAMPLE DESCRIPTION
DEPTH | COLOR PRIMARY SECONGARY
Feat
L/‘j/!f ﬁﬁ, Same as previeus  Sasples, C/c;-x/'had matrix Moderate clay-aittrat an,
750 g7ey disagqreaates on weth ng. Caleite maderatal
2979 g . y
cbundent
260
7 Lf]/u‘ Z#‘-’ Similar To previous Samples, Contains crystal clasts ﬁ:‘adcah e/aj J-./{-u.fé'o;‘ )
J wd biotite. Lithic clasts of Jitite) amdescte|*f vitric grdamdmass. Calete
60 g%y |of fetdaper and bist: fIatite] andesite T odoritd bt ot

7%0

form 10 %o ISY% of tuff. Matrix J;;:jjt%](h: e
w:.ﬁ“r'n’,

Hewmatite

ecthite presest in
Im wdt Veins (after pyrite ?)

Sewmple, Dees net

Greew watrin  contaias

820

: distinetly dffecent Srom  above
F70 P‘;éfl‘-' Ziﬁfj i‘;‘.{: Lh,u{WLi, an.ins <erfn.l clests of minsr , disseminated cefadsncte.
pale Sanidiwe’ and biotite in "- ’““;3 ‘72’: f:i—g;l}r“/J o Red matciv iz “’“"’7
?30 red jrou-Jm,ss, Flattened pumice 7ag e 2 ‘J- . A hematite 51"4#341.
rock, hithic frequmnts form  S% of reck (s axdesé o5, efc.). Treces of culcite present.
Fale "ﬁ-//: Same as above. ffllu and red patehes may occur Same a5 above
730 :‘:: both im The same <hip. -
red
790
Fale Jeom ’7276’: abeut 30% of Thise chips ar w:r! ;i-wilnr Yo abdeve Sample, | Celadoncte on frectures,
?70 and Tewaindir 27¢ mittled in <¢/nri'>)¢n l;.,z. is 0w o Small Scale, | WeaX hcm-l.f{h stainim
- purle L chips arc greew, Creamy o te or ted purplich and presint ; ealeite modicately
Creamy White o This white “has The appiarsues ‘of "apalor chert. | abundant. Chert. celadonite-
300 Hony s exhibit Ficurs of omrenls bries Bl L e T it s g2
L/‘jh#h}fl ﬂﬁ(s: AR pale buﬁ‘, jn’ﬂ'], vitric -crystal tuff forws ~S0% [Clay alteration (s
?oo green, of this sample. Cree’ ond red  vitre - lithic Puffs each modirately well Jzu/ofgi.
red %pfﬂ ~25% 0/ -‘""”" Laleite is abundent.
810 Traces of )uﬂv/h (after
py?)mat?)” cccur
Grey- |Tuff: contains cr7szI clasts of flldsfar and bistite N‘Jlmf( cley ~atlteration,
810 "?:, ‘- “7-,7'“" (51‘7-”"“) or red [hematite. laleite ‘f,‘i’l7 abundant .
re . N

stained jnu-l--:.s.

820

[Pate bu #

with

830

Leoaks

7;#: Contains crystal clasts ‘7‘ fd/‘f’"-‘ and biotite
in & pale bulf - almest white- ronndmass with
vitresus grey streaks ((bends o JluHr,'f,'“f,;.. 7).

Same as above.

§70

[Fals b,ﬁ! 7'“1[7( Same as #bovl. E xamination in thia-section |Weak o moderate
8_30 wi'th shows That The reundnrass Hhas beew  totall ¢lay- alterat/on of
rjn75fmkq devitrificd To fin(-jr-./nldl anhedrai $..-.rf2 round mass. Calcite
[ Kl ’
dissem;mated and in
840 and Kspar $
veins,
Grreg- 7:4#: dimingntly vitric == Containg few -Fgldxf;r_ Same as abeve,
8*0 white And  bistite fh¢~.<r7sfs.
850
G—rt7- Tuff: sdme as above. Sone Ay wieoc,
850 whte
860
6’“7' ’ﬂ‘ﬁ; Sawe  as aboue. Examimatisa i~ TAin.sectiom [Same as  above.
‘860 white |reveals that thisisa vifric - erystal tuff. Glass has Cajeite occurs im
. becn completel rLr/l‘ld b7 _f',-.‘e_Jr~,",¢J,“,‘A‘J/‘I Vveins awnd (.“//7 £Lloeds
Kspar and Z\“'ﬂ' Cf7s‘h.l claste o f Sanidime, roundumass .
870 plagioelase wd Dist/te are presext. ..77,-”.‘, alling 7“4‘ sccur
. PENIFi
870 cfﬂ-7- Tuffs same as above. Same as above,
white
880
G—ﬂ_7. o Similar Fo  awbave Sample. Ratio of Same as above,
850 wh {te f;h‘: a,r <lasts +o round neass Is h:]lrur~

revidmars Miy be rn./a.-/'iut/7 mece prom” to

Ji54j7r<]at‘/on on wtﬂinj.

900

Grt‘l’ Tuff: contains uartt  “eqes?”  oTherwise Cley- alteration of groundmes.

87 0 white Siemilar o ;VLZJIM: Samples, /)\/;[n qu;l/di::lnin:t: ::-‘/m’tl.
¢ hicrs s7allin, “a, “
SEE THIN- SECTIN DESCR1PTi1eN in ;’:Zt‘:m ¢ui;h caleite.
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WELL GEOLOGICAL REPORT PAGE:
LOCATION, Dfl/f; UAZ!;L Churchill Lo, wELL CUTTINGS SAMPLE DESCRIPTION OATE, September 1930
Lvaaa u
ELEVATION, A oerty, 700" o L0950
HOLE SIZE, v’ Exanmes gy, U Sweeney
oePTh | colom SAMPLE DESCRIPTION
PRIMARY SECONGARY
Feet
bre ﬂﬁ(-' Same a3 predious Sample. Croundmass (da caltered | Same as abouve,
Fo0 7
white Vtric shards and /u.vl‘) :/r'xc./fur: Jur-'nj w4.rh,',,7'
710 '
?10 J/"’ozﬂci C‘urt‘7 Dolomite : /},,g-]ru‘-qu Cvtm Faxtured. Py"-,‘ 7‘6,-//5 fra.c?'urg;/»
14
a,. Y Py forme ~0.5% of reck,
9 20 Jr(rulu'h
920 S::nc Ch¢f£'7 Dolom te Same @z «bove.
aboue
730
930 Dn:f Dolomite is dark qreyq. Fpeite eccurs in
2 ‘7; White rock (s a Jitric-crystal tuff ; it comtains |fracturcs in delemite.
white crystal clasts of Samidin and bietite in & whifef clay developed in tuff.
9¥0 Clhyy~ rich matrit which iSaae reaates om wettive, 7
X-Fay J',ﬁ/rsct‘/on amalysis (~dateés lay s Muntmarillonit
71"0 Same Dolemite and Tuff: same a3 abewvd. Same as #beve.
as
abeve
950
750 5‘:‘ Dolemite and Tuff: same 4r above. Same as above.
above
760
76 5::-« Delomite oaud Tuff: Sawc ®_3 absve. S @ eme “t abeve.
0 abaove
970
??0 ;']'.‘t;ltl Do/omi+13 f}ng-jrah«.d; <h4f-\‘7. Same as sbeve,
and
white [Abowt /0 te 20% of The chips in This Sewple are Froemi
?60 same  white , c/nrrfcl\ tuff described abouve.
Same | Polonife: Same as abeve. Traces of f7n'h Py
?80 s frachare surfaces,
a beve.
790
Same slomite. Same as above. Same a5 abeve.
790 as SEE THIN-SECTION DESCRIPT a0
abeve
1000
Mottled |Dolomite- Same 4as abouve. Py it
4 rite on fr-cfun:
2090 :’f;'q ,Zm., 0.1% of reck.
white
1010
) Same Dofomite: Same as above, Samc as & bove,
1010 | ¢
abevi
7020
1020 S:‘:‘ Delomite: Same as  above. Same as aboue,
above
1830
Mottied | Dolorites are mottled aqrey amd white ; thes " X "
703¢ quk]ﬂy forw  Ho. S0 of s‘nfjlc.7 ’ © e ?h*:"';cj‘:ﬂJ‘} “de
& 1 ol me .
d::f:., Fine- ;ﬂia;tl 5;.-4.-1"";43-/‘:.“‘:;: ;67huc ’c'h;': 7:'7 FTraces of 9eathite occurs em
10 1)(0 3 # $5-50% » ;....,.Iq. - ¢ ave Slickiwside fracturs ” im Sandstonts,
“ Su.rfqut.
2104y 5;;« Dolomites and sandstones: Same as  abeve. Same  as adove,
above
7050
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WELL: GEOLOGICAL REPORT PAGE,
Locanion, Dixie Valley, Churchill Co.,  weLL CUTTINGS SAMPLE DESCRIPTION oATe, September 1950
Nevad,
Ludga
ELEVATION, ‘A vepth, 1050 10 /280’
HoLE size v} exammen ay, My Sweewey
SAMPLE DESCRIPTION
BEPTH coLon
PAIMARY SECONDARY
et
Light Limestone : 7/}“.774;.‘{ Thin { Jess Tham Jrmrm o ide)
1050 It Caleite veins occur.
7060
2060 L:’,A{' Limestone: f["ﬂl-jf"'"d- 7hin  caleite veins.
j"7 ;ﬂeet o/ f7"‘7‘¢ .
y ractures,
1070
1070 /Zolféug'd Limestone: f-"“-]"""“l' Sane as abeve.
ark aw
/t’;/‘)‘f]ny
1080
1080 Sawme Limestone: Same as abeove. Same as abeue.
as
aboue
Z090
Same Limestane: sandy awd cherty, /.'«_Jn.'.-ul. Dissemtinated awd wvein
7090 as SEE  TWIN-SECTION DESCRIPTION pyrite.
abeve hia cale/te weins.
1100
o L,‘7kf Sawdy Linestone: rock comtains a Small prepertisna of races of vein aad
110 re Line ~ sand. disseminated pyrite, bath
7 A {f.g chips -f slicktusided Lault go=ge sccwr sn This ;;fulc and .:l/./.lzil‘d, e
. » e ,7" L 13 m 1u¢
1170 samphe veins,
L;’Af Lalcarcaus Sandstane: Compased of Fine saud and calcite. |Traces of ry-ite.
1110 qrey- elow carbonate [Fe-rich ?) ceats Ssme -frad'urg s~-’f¢¢4~ Stickemsided fautd geuge
Y ; ; ; rock. . chips re sest
buff ¢ also disseminated in parts of A c-o,rbludud,hemdfh.
1120 Stained and weined
S Hstoues Présewt. .
L[jhf Calcarcous Sawndstent: Same as aboue. 77,;,‘ ("uﬂ7 exidieed)
1120 9°¢t and olcurs im Tricea Armeunts
61# as disgewminations (0.1%).
1230 Fault geuge chips preset.
.L/’hf Calcarcous Sandstone: Same as above. Taces of fresh amd
idiged eite, mastl,
1130 j"’ 7: Thiem CZ;—I/)ICC( Th:-
Lo e
Fa rite The ‘
11 40 P‘r‘:‘vwz: ‘Sam;lt."
Light Caleartous Sandsteume: Same as above. [Tracis of oxidizad
11 40 7r47 pyrite -= less Thaw i
Abeve sn.-«’lc.

1150

Lijk‘f
brown-

orange

1150
1160

Lalecarcous Siltstone: -fin:.r-’rniud Than abeve
"h-'ul.' ] sinated.

La »-rlg .

Containg traces of
exidincd and frech
disgeminated Pt’f{f‘.

1200

L:‘,‘l-{' Lalcarcous Siltsteme: Same as  abeve. Containg Jetr pyrite
11 60 brewst~ Thau aboot Sample.
,,,..7¢ Fantt gouge chipe present.
L:‘7h+ Cafcarcous Silfstene: Same as  above. Same as abeve.
1] ?-0 brown -
0’.ﬂ7‘
7180
L:’]H‘ Lalcareons Sawdstewe: coarser- Jr&in&d “than previous Same a3 aboue.
11 80 brown Sample. :
17790
qu L,'7L.I' Lalcartous Saundstrne: similar o previews  Sawmplic. Traces of oxidised ,
/o) PO sce T dissemivated maquitite
- HIN -SE )
bﬂ:ll ! ¢TieN  DESCRIPT /0N “Thian cadcite and “Iu'h/ifg

Veins,

Fastf- gonge chips presemt.
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WELL, GEOLOGICAL REPORT PAGE,
LOCATION: DA;/m lf;//«,, Chuvehill Co., WELL CUTTINGS SAMPLE DESCRIPTION At September 1930
tyada ’
ELEVATION, ‘A oepth, /200’ 10 /359
HOLE SIZE, % ’ EXAMINED 8Y, M. Sweeney
SAMPLE DESCRIPTION
PT COLOR
DEPTH PRIMARY SECONDARY
feet
Pale Calcarcous Siltstones: fime- qrained; well comented. [Traces of oxidized myt
1200 orange, Riacts vigorously To cold, dilite Hedl. andfor pyrite -= dend
pale to  htwa :'h/joc.‘rh.h.
red Seme fruh pyrite as
12‘10 Joose crztfa/.z.
7 Pale Calcareous Siltstones: Same as aboue. V;‘au; of oxidized myt/py.
'zz 0 brown- CA,',” n{ Jimoncte- S'f-:'-nJ,
; orange shickensided -fAuH Jouat.
1220
Mcdiom |Livmistone: finen qrained: not Jaminated Thim ( Iimton wide or legg)
7220 greq i 7 / caleife veins,
Traces of fresh ph"-'f‘l
1230 on fr—‘furcs,
Medium |Limestone: Same as aboue. Sawme abeve.
12—30 o i also s¢tm inm
dark g7eq wider (1- Guad) caleite
1217"0 veing.,
Same Limestone: Sawme 45  above. Same as abeve.
1240 as
abeve
1250
Same Liomastone: - Same as above. Same as abeve.
1250 “s :
abeve
1260
Medium | bivmestone: Same A5 abour. TRin  calcite veing,
1260 j"‘f Traces of dissermivated
pyrite (sridiwed)..
Slickensided chips
1270 preseat. ‘ £ )
Mediuem | Limestone: Samte as abewve. Thin caleite veing occur,
1270 “to a few contain P-,r:'ﬂ,.
dark Pyrite also coats
2280 |3y Frctares,
Medivm | Limestomas: Same a5 abeoe. Same as «bove.
1280 7 Pyrite offta oxidined.
j:"!‘ Slickemsided <hips
21290 brewn present.
Mtdiuwm | Limestone: Same as  above. @nh /Iurf.‘nll., sxidived to
1290 |7, SEE THIN- SECTION DESCRIPTION Moeatitry sccsrs in werms
oo Aud a5 disgeminetions,
1300 brewn
Medium |bimestone: same. as above. [Thin  calcite veins present;
1300 j""j Some <Lontajn :uﬂ-.‘fc/
hematite [afte f.,m'f‘?).
1310 Siickemsided <hips
pPresemt.
Medivem | Aiimestone: Same as  aboue. “Thin caleite Veins preset.
1310 grey. 77“1./7,,‘& St o a Few
- fracture Surfaces.
1320 Stickewsided <h"iu ,pﬂ.n«f.
Medium | Limestone: Same a5 aboue. Thin caleite Ueing oceur
1320 jn.-, Traces of dissconi natd
Joa.fh,'re,
1330
Medivmn | Aimestone: Sarme a3 aboot. Thin caleite veins sccur;
1330 j"'f Sime of which
Contarn P-’r “re .
1340
3y Medinm |kimestent:  same  as  abave. Same as <bave.
O jf{.7
1350
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WELL: SE- ¢ GEOLOGICAL REPORT PAGE, ‘zo ‘; 10
LocaTion, Dixie _UValley , Churchitl Co.p  weiy cuTTINGS SAMPLE DESCRIPTION OATE, epfember /9 80
‘tvada - , ’
ELEVATION, ‘A oEPTH, /350 10 _/S00
HOLE SIZE, v} exaumen oy, M Sweeney
QEPTH COLOR SAMPLE DESCAIPTION
7[ PRIMARY SECONDARY
¢t
Medium | Limestone: ver fim-jr-r'-td,'zun Textured, 7Ain caleite Uting Presest,
/350 gy 4 Seme of which contarn
fresh pyrite.
/1360 Stickewsided chips oceut,
1360 Medium | Limestone: Same as above. Samc as above.
I
/330
Light |Limestone: Same as abeve. Nare calcite veing
1370 7 Some »f which co—\'f';in
j”’" hematite /20(7"!\-’#(. {after
/380 ’7¢.'f¢ 2). rite in Thim
diseontinusuns seams (n0,]%)
Liaht Limestone: Sawe as abeve. Thia cale'te veing
/380 jz"f Prescat ; Seme contain
P41 mtel ~ 0. 2%).
1390 Siickensided chips
pPresent.
/390 Gr¢7 Limestone ! Same az  abeve. Calcite veins contain
SEE THIN-SECTION DESCRIPTION Ppyr-te Seme of which
/5 exidized To Ptumatite]
7400
/%00 &r47 Limestome: Samme as above. Same as «bove,
1410
/410 6-,¢,1 Limestone: sSame as above. Sawme as abowve.
1420
/420 grown- Limestone: Saeme 435 ebove. Traces of frash py-ite.
f‘|1
wd
a Slickwms/ded chips
J430 Trey P resent.
Sawe Saiimes tome : Same s abouve. Rare 74 n , cale. ' te
430 |78 eres
2 bovt.
1440
5'r¢-1 L mestone: Sawme ds abouve. Same as above.
1440
1450
4D Grc.’ Aimestome: Same as above. Same as aboud.
Sliclenerded elhrips
/4éo preseant.
/‘/éo Grt-., Limestone: Same as aboue. Same as above.
/420
/17[?0 [‘,,-‘.1, Limestome: Same as abeve. R“"‘: Thiv | cales te
red Fawk ;enzz (?): Atwatite- red, clage l:;“;he(:"b::";:?:‘
/480 materal which /s often sSlicktusided Forms fresh 4:J oxrdined
/=3% of sawmplc. g rite.
/45 Grrey, Limestone: Saeme as above. Rare , Thin | caleite
red. Fanlt j'“j¢ (1): red, -f.r—-vs 3-5% D‘F‘fﬁmr/m veins  oe&n”
/496
G Limestone: Sawme s abave. Byer te [,-r-f-kll ox,;cized)
- s g oxidie
1490 ;-«Z SEE TMIN-SECTION DESCRIPTIoNS 1 hin veins, less Tham
i i ' . [ wide.
/S00 j""l Fault gonge (7)- red forms 2.5% of S"—mp/t. Thi calete Veinas
red “lso frcsgq‘fﬂ
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SHAL*-~OW TEMPERATURE GRADIENT
HOLE RECORD

a
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SR-3 Dixie Valley
GRADIENT HOLE NO. PROSPECT Southland Royalty Company
NWNE - s 32 1 24N A 37E Churchill Nevada
LOCATION SEC. TOWNSHIP RANGE COUNTY STATE
1/27/80 2/14/80 198.32 1472 € 4.83 /100"
SPUD DATE COMPLETION DATE BOTTOM HOLE ’
TEMP. gRADIENT 70701470
1,500' R. Jodry Christiansen Bros.
TOTAL DEPTH GEOLOG!IST OR PEASON READING TEMP. COMPANY DRILLING HOLES
oo @
o o o o o -5
SO —
Q O © [} Q i, O O O [ Q
Ou': © ~ ©® & TEM—IBEEIAT_UR F © 5 X 9 < FOR HOLES 0-500"
hh-y-—-h-...___.._—‘-.‘N-‘ TEMP oc % °F °F
100 i N DATE OF 3520 |35 | 529
N SURVEY -8a
200 : TIME SINCE [ 5, | 5]
\ COMPLETION
300 4 a [0:¥ 15071252
\ Joo | 2.0 |13.92.5]
400 \ 200 |5572 ji3n3)1me
\ 300 1572 1139 2.2
500 Yoo £2- 8 |juso |97y
N 500 §5. 5 {1vaa)i52.4
N (oo | 7.7 hewi 57/
600 ‘\ 706 7.4 l6as| it
v N 8oo 748 Wid.gjuly
700 9do 72.8 yn.olimo
\ /000 | 8o.¢ 11724]1%.5]
800 A //80 3.9 [13221 130
/200 P38 1771269
- \ /300 88.2 |1%.7!189.5]
9003_} \ /Y00 Fa.¢ |195.4193¢
192Y 92. 7 /7231 9é.2
1000 & 3 2
= V\
1100
: \
1200F
w \
13000 “
1400
)
1500
LOST CIRCULATION ZONES:
WATER ENTRIES:150'~160"
USE OTHER SIDE FOR GRADIENT HOLES OVER 500° Static Water Level-140"
0ISCUSS DRILLING PROBLEMS ON ANOTHER SHEET




SR-3

GRADQIENT HOLE NO.
3/5/80

DATE QF SURVEY

DEPTH | °C °F DEPTH | °F DEPTH °C °F DEPTH °C °f
0. 10.4] 50.73| 460 64.7 (148.46 920 78.4(173.14| 1380 90.2 [194.36
10 | 19.6) 67.29| 470 65.0[149.0 930 78.71173.66] 1390 90.4 |194.72
20 29.1) 84.34] 480 64.8/148.64 940 79.0{174.2 || 1400 90.6 |195.08
30 33.5| 92.3 490 65.2149.36]] 950 79.2/174.56 | 1410 90.8 |195.44
40 36.8] 98.24| 500 65.5[149.9 960 79.5{175.1 || 1420 91.1 |195.99
50 39.61103.284! 510 66.01150.8 970 79.81175.64| 1430 91.3 |196.34
60 43.6/110.49| 520 66.41151.52 980 80.0{176.0 || 1440 91.6 |196.7
70 44.7{112.4d4} 530 66.7|152.06 990 80.3/176.54| 1450 91.9 }197.06
80 45.8{114.44| 540 67.11152.78{| 1000 80.6]177.04] 1460 92.1 }197.42
30 46.9{116.44( 550 67.4]153.32{| 1010 80.91177.62| 1470 92.3 {197.78

100 .| 48.0(118.4 560 67.7|153.86]| 1020 81.2(178.1d| 1472 92.4 }198.32

110 48.9/120.04( 570 67.91154.22]] 1030 81.5]178.7

120 49.8({121.64| 580 68.2]154.76{| 1040 81.8{179.24

130 50.6]123.04| 590 68.5]155.3 1050 82.0]/179.6
140 51.31124.34] 600 68.71155.66{1 1060 82.3[180.1
150 52.0/125.6 610 69.01156.2 || 1070 82.5/180.5
160 52.6/126.64] 620 69.2[156.56{] 1080 ' 82.8/181.04
170 53.21127.741 630 69,51157.1 11 1090 83.1[181.5

180 53.91129.04| 640 69.81157.64]1 1100 83.4/182.14

190 54.6/130.28| 650 70.1{158.18{{ 1110 83.7]182.66

200 55.2/131.34| 660 70.4]158.72{{ 1120 83.9/183.02

210 55.7/132.36) 670 70.71159.26l] 1130 84.1}183. 39

220 56.2/133.14| 680 71.0]159.8 1140 84.4]183.93

239 %6.71134.04] 690 71.31160.34{] 1150 84.7]184.4

240 57.21134.94| 700 71.61160.88]| 1160 84.9]184. 82

250 57.5/135.5 710 72.1}161.78l| 1170 85.1| 185.14

260 58.0]{136.4 720 72.5]162.5 1180 85.4|185.72

270 58.31136.94| 730 72.8(163.04]] 1190 85.6( 186. 08

280 58.8(137.84| 740 73.0]163.4 1200 85.8| 186. 44

290 59.2]/138.56| 750 73.3[163.94|] 1210 86.1] 186. 99

300 59.5{139.1|} 760 73.71164.66(] 1220 86.31187.34

310 59.8{139.64| 770 74.0(165.2 1230 86.5(187.7

320 60.0{140.0 780 - | 74.31165.74]] 1240 86.8] 188.24

330 60.3{140.54] 790 74.6(166.28/| 1250 87.0| 188.6

340 60.7/141.24{ 800 74.8/166.64]| 1260 87.2| 188.96

350 61.1/141.94| 810 75.21167.36[] 1270 87.5| 189.5

360 61.4(142.53| 820 75.41167.72/{ 1280 87.7/ 189.84

370 61.7/143.04] 830 75.7/168.26(] 1290 88.0[ 190.4

380 62.0]/143.6 840 76.0/168.8 1300 88.2| 190. 7¢

350 62.4/144.32! 850 76.31169.34]| 1310 88.5{191.3

400 62.8/145.04] 860 76.61169.88/| 1320 88.7! 191. 66

410 63.1|145.58| 870 76.91170.42]] 1330 88.9] 192. 03

420 63.5{146.3 880 77.21170.96]| 1340 89.1{ 192. 3¢

430 63.8146.84] 890 77.51171.5 1350 89.41 192.93

440 64.1] 147.38] 900 77.8/172.04| 1360 89.7] 193. 44

450 64.41147.92] 910 78.1{172.58| 1370 90.0] 194.0




SHALLOW TEMPERATURE GRADIENT N A

HOLE RECORD

S

SR-3 Dixie Valley
GRADIENT HOLE NO. PROSPECT Southland Royalty Compan
NW _NF, S 32 17 25N R 37E Churchill Nevada
LOCATION SEC. TOWNSHIP RANGE COUNTY STATE
01/27/80 02/14/80 196.2°F ; 1474 . 4.38°
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TEMP. gRADIENT00 70147
1500 Richard Jodry J. D. Christiansen Drilling
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SR-3
GRADIENT HOLE NO.

5/29/80
DATE OF SURVEY

DEPTH °C °F DEPTH °C °F DEPTH °C °F BEPTH °C °F

0 24.0 75. 410 |64.4 | 147.9 810 75.51 167.9]] 1210 85.4 |185.7

10 24.8 76. 420 164.7 | 148.4 820 75.7] 168.2)1 1220 85.6 [186.0

20 26.0 78. 430 165.0 ]149.0 830 76.0] 168.8]] 1230 85.9 1186.6

30 33.3 91. 440 [65.2 | 149.3 840 76.2] 169.1]] 1240 86.1 ]186.9

40 37.8 | 100. 450 165.4 |149.7 850 76.41 169.5]] 1250 86.4 |187.5

N IO 1O 100 IOy | D)

50 42.0 | 107. 460 |65.6 ]150.0 860 76.7] 170.0]] 1260 86.6 |187.8

60 45.2 | 113.3 470 |65.9 | 150.6 870 77.0 | 170.6]] 1270 86.9 |188.4

70 46.4 | 115.5 480 166.2 |151.1 880 77.31 171.1}1 1280 87.1 1188.7

80 47.6 | 117.6 490 166.6 | 151.8 890 77.6 1 171.6{] 1290 87.3 1189.1

90 48.7 | 119.4 500 |66.9 | 152.4 900 77.81 172.0j] 1300 87.5 189.5

100 49.7 | 121.5 510 |67.1 }152.7 910 78.11 172.5]| 1310 87.7 1189.8

110 150.7 | 123, 520 167.3 §153.1 920 78.3) 172,911 1320 87.9 1190.2

120 51.6 | 124.8 530 |67.6 | 153.6 930 78.64 173.4}! 1330 88.2 (190.7

130 52.4 | 126.3 540 ]67.8 §154.0 940 78.8] 173.8|] 1340 88.4 1191.1

140 53.2 | 127. 550 |68.0 | 154.4 950 79.11 174.3]] 1350 88.6 |191.4

150 53.9 | 129.0 560 }168.2 | 154.7 960 79.31 174.7]1 1360 88.9 1192.0

160 54.4 | 129.9 570 168.7 | 155.6 970 79.6| 175.2}] 1370 89.1 1192.3

170 54.9 | 130.8 580 169.1 | 156.3 980 79.9] 175.8|! 1380 89.4 1192.9

180 55.7 | 132.2 590 169.2 | 156.5 990 80.11 176.1]] 1390 89.6 {193.2

190 56.5 | 133.7 600 [69.5 | 157.1j] 1000 80.3| 176.5]{ 1400 89.8 |193.6

200 57.0 ] 134.6 610 169.8 |157.6]} 1010 80.6) 177.0|| 1410 90.0 |194.0

210 57.5 | 135.5 620 170.1 1158.111 1020 80.81] 177.4]1 1420 90.2 1194.3

220 58.0 | 136.4 630 [70.4 |158.7]] 1030 81.1] 177.9{] 1430 90.4 [194.7

230 58.5 | 137.3 640 170.7 |159.2]| 1040 81.5| 178.3|| 1440 90.6 [195.0

240 58.8 | 137.8 650 170.8 | 159.4}! 1050 8l.61 178.811 1450 90.8 |195.4

250 59.3 | 138.7 660 |71.1 |159.9]] 1060 81.8] 179.2]| 1460 90.9 1195.6

260 59.7 | 139.4 670 171.4 ]160.5]| 1070 82.11 179.7|] 1470 91.0 j195.8

270 60.1 | 140.1 680 171.7 |161.0}] 1080 82.5| 180.5|1 1474 91.2 [196.2

280 60.5 | 140.9 690 172.0 |} 161.61} 1090 82.61 180.6

290 60.9 | 141.6 700 172.3 1162.1}1 1100 82.8] 181.0

300 61.2 | 142.2 710 172.6 | 162.61} 1110 83.01 181.4

310 61.5 | 142.1 720 172.9 1163.2]! 1120 83.2 1 181.7

320 61.8 | 143.2 730 _173.2 {163,711 1130 83.51 182.3

330 62.1 | 143.7 740 173.5 |164.3|| 1140 83.7] 182.6

340 62.4 | 144.3 750 173.7 1164.6]f 1150 83.91 183.0

350 62.7 | 144.8 760 |74.0 |} 165.2]]| 1160 84.21 183.5

360 63.0 | 145, 770 174.3 1185 1170 84.41 183.9

370 63.2 | 145, 780 174.6 | 166.2]] 1180 84.7] 184.4

380 63.6 145.% 790 174.9 [166.8]] 1190 84.9| 184.8
390 63.9 | 147.0 800 |75.2 |167.4]] 1200 85.2] 185.4

400 64.1 | 147.4
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WHITE—DIVISION OF WATER RESOURCFS .-
CANARY~—CLIiENT’S COPY B
PINK—~WELL DRILLER’S COPY =

WELL DRILLERS REPORT

Please complete this form in its entirety

STATE OF NEVADA -
DIVISION OF WATER RESOUR/{] S

OFFICE USE ONLY
Log No.
Permit No
Basin

OWNER Southland Royalty Company. ... ADDRESS. 1A00Q.F First. . National Zank Building
Fort Jm“the Texas. 76102
2. LOCATION.. 3. . 1 NE 4 sec.32 T . 2824 NXR..37. E Churchill County
PERMIT No..Thermal. Gradient Hole No. SR=3
3. TYPE OF WORK 4. i PROPOSED USE 5. TYPE WELL
New Well X Recondition Domestic [J Irrigation [J Test = Cable [J Rotary @
Deepen g Other 0 Municipal [J Industrial (3 Stock O Other []
6. LITHOLOGIC LOG 8. WELL CONSTRUCTION
" H - O
Material 3?;3 From To %, Dxafneter hole..... Q= 7‘;8 - ..inches Tota.ll c‘ijegth. 3..,5 0. .feet
Casing record =5
Roulders & Gravel Q150 150 eight per foog.‘zooL,?vo ...... e Thickness ........................
*La.r,_er_ﬁc_irinc Gravell X 150 160 10 asine, ol m? To
& lay 160 220 60 Q"l./li— ............... inches 165 feet 820 feet
mMm&vel 220 LLO| 220 f.1/82 inches 820 . feet| 143500 . feet
e & Li'}' LZ.LO Qz 3—8 0 inches feet feet
d Raeck 820 8[&0 420 inches feet feet
Bonlders & Clay 8L0 1500 6K0 o hes fent foet
inches feet feet
Surface seal: Yes X No[] Typelement . ..
Depth of seal..... 32, feet
_ Gravel packed: Yes [J No
Cx Gravel packed from feet to feet
g Perforations: None
Type perforation
Size perforation
From feet to. feet
- From. feet to feet
From feet to. feet
From feet to feet
From feet to feet
9. WATER LEVEL
Static water level....... 240 Feet below land surface..m&Q.......
Flow. G.P.M
Water temperature. 27™M.° F. Quality.
January 27 20 10. DRILLERS CERTIFICATION
Date started........................... Y. R 11 1= 3 19 . . .. .
This well was drilled und d th Tt is true t
Date completed February 1 hg 19 80 T b:,s: g knofv lel;x;e.cr my supervision and the report is true to
7. WELL TEST DATA NamedJerrold D, Christiansen . .
Pump RPM G.PM. Draw Down After Hours Pump
Address.557. Ely. Ave., Ely, Nevada 89301
Nevada contractor’s license humber 14790
Nevada driller’s license number.
Signed. /M/L«%{/O “..MW& ...............
Date...Eebruary. 26, 1980

0-627
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SUMMARY OF LITHOLOGY AND ALTERATION [N SR-3,
DIXIE VALLEY, CHURCHILL COUNTY, NEVADA

M. J. Sweeney, July 1380

{NTRODUCTION

Samples of washed, rotary cuttings taken every ten feet from drill-hole
SR-3 were examined under a stereomicroscope. A thin-section of the cuttings
was described from every 100 feet throughout the 1500 foot length of SR-3.
Detailed descriptions of the cuttings and thin-sections are attached to this
report. Photomicrographs of the thin-sections are also attached.

LITHOLOGIES

SR-3 is in gravels for its entire 1500 foot depth. All the gravel was
derived from a common source. It is of nearly uniform composition for 1500
feet, i.e., the same types of clasts occur in about the same proportions
throughout the entire hole. Metasandstones and phyllites are the most common
lithic clasts. Locally the gravels are cemented by a mixture of clayfcalcite
containing sand-sized lithic and crystal clasts; this clay-sand material may
be derived from volcanic ash.

The rock types present in the gravel are listed below.

1) Limestone: Black, foliated, very fine-grained, carbonaceous, locally
phlogopitic limestone.

2) Phyllites: Black, foliated, carbonaceous phyllites composed of varying
proportions of biotite, sericite and silt-sized quartz and feldspar. Occas-
sionally porphyroblasts of biotite or of clinozoisite occur in some of the
phyllite particles. Often disseminated anhedral magnetite is present. Pyrite
was observed rarely.

3) Diorite: Dark grey to dark grey green, fine-grained diorite or diabase.

The original mafic minerals in this rock type were pyroxenes; in some particles,
unaltered pyroxene remains, but most often it has been replaced by chlorite
and/or montmorillonite or sericitefcarbonate. Black Fe-oxides, most probably
mixtures of ilmenite/magnetite, are present in the diorite; locally ilmenite/
magnetite is oxidized to earthy red hematite. Pyrite was not observed in any
diorite fragments.

L) Metasandstones: White, buff, pale pink, orange and greenish., These parti-
cles are well indurated and never friable. A small proportion of the meta-
sandstones in most every sample contain goethite pseudomorphing a disseminated
cubic mineral (pyrite??). Only rarely was unoxidized pyrite observed in meta-
sandstone particles.




It is composed 1) of clay which appears in thin-section to be a montmorillonite,
2) of angular sand grains of quartz, feldspar, mafic minerals, and carbonate,

3) of very fine-grained calcite cement, and 4) of sand-, pebble- and cobble-
sized lithic clasts. The lithic clasts include all of the rock types described
above in this report.

The clay-sand-lithic material is locally abundant in the hole; its abundance
seems to correlate with how clayey the unwashed samples are. The letters,

n, s, mand st in the depth column of the stratigraphic log indicate how
clayey the unwashed samples are. The symbol ''n'' indicates that the sample
was fairly free of clay, '"s'" slightly clayey, 'm' moderately clayey and ''st"
strongly clay-cemented. The clay-sand-lithic material is compositionally and
behaviorly similar to the bentonite-gel drilling mud used in SR-3; there is no
definitive way of deciding which type of material, drilling mud or clay-sand-
lithic material, is dominant in the clayey horizons. Some of the clay-rich
samples, particularly those at 600', contain pyritic mudstone; the mudstone
may have been deposited originally as a lacustrian bed.

The clay-sand material may have originated as volcanic ash. This is suggested
by the heterogenity of the crystal clasts and by the possibility that the clay
could be a product of altered glass shards. The clay-sand material and the
lithic clasts are thoroughly mixed together; the clasts and ash were probably
transported together to the site of SR-3.

Thin (less than 1 mm wide) calcite veins were seen in consolidated fragments
of clay-sand-lithic material which survived the washing process. Only once
was a pyrite crystal seen in the calcite veins; the pyrite was attached to
the surface of the vein. No disseminated pyrite was seen in the clay-sand
material.

14)  Pyrite crystalsfc]ay: Loose pyrite crystals, which occasionally are
associated with a white clay (kaolinite?), very fine-grained sericite? and
calcite occur in all samples below 590 feet. Frequently these crystals are
oxidized. Possibly, these loose crystals were derived from pyrite deposited
in open fractures in the consolidated gravels.

Alteration

Unraveling the alteration history of gravels, especially those sampled
by rotary drilling, is not straightforward. The lithic clasts may contain
alteration assemblages developed originally at their sources and not at the
present site. Soft or friable assemblages and veins are easily disaggregated
by the process of drilling rotary holes and these same assemblages are removed
from the sample by washing.

Pyritization. Pyrite occurs 1) as loose particles of subhedral crystal
aggregates, sometimes associated with a white clay and calcite, 2) as loose
euhedral crystals 1 mm or less across, and 3) as disseminations in siltstone,
metasandstones, phyllites and mudstones. Nearly all of the pyrite? in the
metasandstones has been replaced by goethite. A smaller proportion of the
pyrite in siltstones has been oxidized and even less of that in mudstones
has been oxidized. The significance of the disseminated pyrite cannot be
evaluated without knowing if pyrite is present at the source area of these clasts.




The loose pyrite crystals are possibly from open veins or from a mudstone
disaggregated by drilling/sample washing. The total volume of pyrite in the
samples from SR-3 ranges between 0.1 and 0.5 volume % through the hole, includ-
ing both disseminated and loose pyrite crystals. There is a fair probability
that little of this pyrite was deposited as the result of hydrothermal proc-
esses occurring at the site of this drill hole, SR-3. The possibility that
little of the pyrite was locally deposited is supported by the following ob-
servations: 1) only a trace of pyrite was observed in a vein in the clay-sand-
lithic matrix material, and 2) no pyrite was seen in the diorite/diabase frag-
ments. Both of these lithologies are usually more susceptible to pyritization
than quartz-rich rocks.

Calcite Veining. Thin calcite veins occur in particles of clay-sand-
lithic matrix material. Only once was a small pyrite crystal observed on the
surface of one of these calcite veins. Very fine-grained calcite was observed
occasionally on the surface of lithic clasts; this material is possibly caliche.

Quartz Veining. Drusy quartz veins occur in metasandstones and phyllites.
Most probably this veining is related to events at the source area of these
particles.

Opal(?) Veining. Opal-quartz occurs in thin veins in clay-sand matrix
material. They were observed only in upper 600' of the drill hole.

Summary. Drill hole SR-3 has sampled 1500 feet of gravels locally cemented
by sand-clay-carbonate material that is possibly derived from volcanic ash.
Many of the clasts in the gravel are weakly pyritized; the pyrite possibly was
deposited initially at the source area of these clasts.

The only alteration definitely related to the site of the drill hole is
weak calcite as well as opal-quartz veining developed in the sand-clay matrix
material.

Oxidation of pyrite is fairly complete down to 1500', the total depth of
the hole.




Clay Analysis

An unwashed sample of strongly clay-cemented drill cuttings was prepared
for clay analysis. The sample selected for analysis is from the 1130'-1140'
interval. The sample of chips was washed in de-ionized water in a blender.
Sodium tripolyphosphate was added to peptize suspended clays. The suspended
material was then centrifuged at 1000 r.p.m. to remove larger than clay-sized
material. Suspended clay was dropped by centrifuging at 4000 r.p.m. A por-
tion of the dropped clay fraction was smeared on a glass slide and air dryed.
This sample was analyzed by x-ray diffraction. The clay fraction from the
1130'-1140' interval contains calcite, montmorillonite, illite and kaolinite
in order of decreasing abundance.

Clay analysis was also made of a composite of clay-sand fragments which
had survived washing. The sample consisted of fragments collected from through-
out the hole during chip logging. X-ray diffraction analysis shows that this
sample also contains calcite, montmorillonite, illite and kaolinite. Relative
peak intensities on this XRD pattern and the previously discussed pattern are
very similar. Drilling mud does not appear to have strongly affected peak
intensities obtained on the 1130'-1140' sample.

The two patterns are attached to this report.




DESCRIPTIONS OF THIN-SECTIONS FROM SR-3,
DIXIE VALLEY, CHURCHILL CO., NEVADA

100'-110"

Number
Rock Type of
Particles

Percentage
of
Sample

Limestone: Mostly very fine-grained; grain size 0.1 7
mm or less, usually 0.01 mm. Rock exhibits fine-
scale foliation. Contains porphyroblasts? or detri-
tal flakes of phlogopite; these mica flakes oriented
parallel to rock foliation. Very fine-grained carbo-
naceous? particles (=black dust) occur throughout
rock, distributed both inter- and intragranularly.

One of the limestone chips contains a vein filled with
elongate quartz crystals oriented perpendicularly to
vein walls. Ghosts of fossils are still recognizable
in most chips.

Phyllite: Very fine-grained. Composed of foliated 2
biotite, muscovite and silt-sized quartz and feldspar
grains.

Diorite/Diabase: One unaltered chip is composed of 3
unoriented plagioclase laths, and lesser pyroxene

and possibly olivine. In another chip, mafic minerals

have been replaced by chlorite. In another, montmor-
illonite has replaced mafic minerals, and kaolinite

has repltaced plagioclase.

Metasandstone: One grain composed of sand-sized 2
quartz grains and muscovite-chlorite porphyroblasts.

One composed of subangular to subrounded quartz

grains about 0.1 mm across; sorting good. Silica,

clay and calcite occur as cement.

Marble: Grain size about 1 mm; granoblastic. One 3
chip contains patches of chert. Another contains

patches of more coarsely crystalline quartz (re-
crystallized chert?). The latter also contains

patches of montmorillonite after an unidentified

mineral (low birefringence=first order grey; low

2V, 10-30°; opt +; good cleavage).

Chert: Recrystallized; quartz occurs as fine- 3
grained feathery crystals.

Silicified Cataclasite: Original rock type not known; 1
now composed of subhedral quartz of variable grain

size. Patches of brown clay (montmorillonite?) form

5-10% of chip.

33

10

14

Total Number of Chips Examined 21

100%




190'-200"

Number
Rock Type of
Particles

Percentage
of
Sample

Phyllite: This catagory also includes a few clasts 27
of hornfelsed muddy siltstones; the only significant
difference between hornfelses and phyllites is the

degree or complete lack of foliation of mica in the
phyllites.

Very fine-grained, metamorphosed clayey siltstones
and silty mudstones; usually composed of subequal
amounts of silt-sized quartz and feldspar and of very
fine-grained white micas, lesser biotite and of vari-
able amounts of chlorite (0-50%). Micas are usually
well foliated. In some chips, biotite occurs in
sparse, small clots of unoriented crystals; these are
spotted hornfelses. Porphyroblasts of clinozoisite
also occur in some biotite-spotted hornfelses.

Variable amounts of very fine-grained, black (= car-
bonaceous material?, magnetite?) are disseminated
throughout these rocks. Trace amounts of goethite
occur (after disseminated magnetite?, pyrite?).

Diorite: Composed of 0.3 to 1.5 mm long laths of L
plagioclase, interstitial chlorite-clay altered mafic
crystals which comprise 7 to 15% of rock. Interstitial
quartz forms 2 to 4% of rock. Alteration of plagio-

clase varies from chip to chip; sericite-clayfcarbon-

ate replacement of feldspar ranges between 20 and 70%.

In the least altered chip, disseminated magnetite/

ilmenite forms 1 to 2% of rock.

Metasandstones: Fine-grained; sand grains of quartz; 3
one contains 5-10% carbonate as cement; one is
moderately foliated.

Marble: Fine- to medium-grained. 2

Clay-Sand-Lithic Matrix Material: Clayey matrix con- 1
taining sand-sized, angular crystal fragments of

quartz, feldspar and pyroxene. This material is

attached to one of the phyllite chips; presumably, the
clay-sand material is the matrix for the alluvial clasts.

73

Total Number of Particles Examined 37

100%




290'-300"

Number Percentage
Rock Type of of
Particles Sample
Limestone: Very fine-grained; foliated. 11 10
Phyllite: Usually composed of foliated, fine-grained 20 18
sericite and biotite in variable proportions and of
silt-sized quartz and feldspar. Also contains very
fine-grained, disseminated, black material (=graphite?,
magnetite?). :
Diorite: Mafic minerals altered to chlorite, mont- 14 12
morillonite and calcite.
Metasandstone: Composed of fine-grained, well 25 22
sorted quartz; calcite cement present in some
particles.
Siltstone 1 1
Clayey Siltstone 2 2
Mudstone: Composed of very fine-grained sericite/ 14 12
illite, sometimes with biotite porphyroblasts. Traces
of goethite (after pyrite?) in a few chips.
Volcanics: Rhyolite?, composed of feathery feldspar 3 3
crystals and quartz.
Marble 5 4
Chert: Recrystallized. Composed of very fine-grained, 16 14
feathery crystals of quartz; contains variable pro-
portions of silt-sized quartz grains.
Vein Quartz 2 2

Total Number of Particles Examined 113 100%




390'-400"

Rock Type

Number
of
Particles

Percentage
of
Sample

Limestone: Very fine-grained; foliated; ¥mica;
contains abundant, fine-grained, carbonaceous?
material. Black or dark grey in hand-specimen.

Phyllite: Fine-grained; foliated; contains variable
proportions of sericite and biotite, as well as,
silt-sized grains of quartz and feldspar. Very
fine-grained, black material (graphite?, Fe-oxides?)
is disseminated throughout most clasts.

Diorite: Sericite-chlorite~clay altered.

Metasandstones: Such particles range in composition
from nearly pure quartzites to containing 30%
sericitetchlorite and/or calcite. Goethite/hematite
(after pyrite?) porphyroblasts({?) poikilitically
encloses quartz grains in one chip; no other chips
contained disseminated goethite and/or pyrite.

Clayey Siltstone: Contains abundant sericite/
illite as well as silt.

Mudstone: Composed of very fine-grained unfoliated
sericite and chlorite in varying proportions; also
contains 0 to 30% silt.

Granite

Marble: Fine- to medium-grained.

Chert: Recrystallized to feathery quartz.

Pyrite: Unoxidized; a free, 0.5 mm grain.

Chlorite Schist

43

65

33

50

Total Number of Particles Examined

131

100%



490'-500"

Number Percentage
Rock Type of of
Particles Sample
Limestone: Very fine-grained; usually foliated; 15 19
carbonaceous; rarely contains phlogopite flakes.
Phyllite: Very fine-grained; composed of variable 23 29
proportions of sericite, biotite and silt-sized
quartz and feldspar. Foliated. Contains very fine-
grained, disseminated black material, graphite?,
Fe-oxides?. Coarse~grained Fe-oxides, magnetitet
hematite, occur in trace amounts as disseminations.
Metasandstone 14 18
Siltstone: Very fine-grained; contains silt-sized 3 4
quartz and feldspar as well as variable amounts of
sericite/iilitefchlorite.
Marble 12 15
Chert: Composed of fine-grained feathery quartz with 10 13
variable amounts of carbonate and silt- and/or sand-
sized quartz grains.
Clay-Sand~-Lithic Matrix Material: Sand- and pebble- 2 3

sized clasts in a clay-rich matrix; this material is
probably the matrix of the alluvium.

Total Number of Particles Examined 79 100%



590'-600"

Number Percentage
Rock Type of of
Particles Sample
Limestone 5 6
Phyllite 28 36
Diorite ' 3 4
Metasandstones 26 33
Siltstone L 5
Mudstone: Pyritic; very soft; pale grey-green in 1 1
hand-specimen; disaggregates on wetting; forms
about 30% of washed sample, most chips were de-
stroyed in thin-section making process so they
are rare in thin-section.
Volcanics: Latite? 1 1
Marble 2 3
Chert 6 8
Vein Quartz 1 1
Clay-Sand-Lithic Matrix Material ! i

Total Number of Particles Examined 78 100%




790'-800"

Number Percentage
Rock Type of of
Particles Sample
Limestone 10 6
Phyllite: Composed of very fine-grained foliated L6 25
sericite, biotite (10-70%) and silt-sized grains of
quartz and feldspar. Contains 0 to 1% disseminated
pyrite. Rarely contains porphyroblasts of feldspar
and/or biotite. Almost always contains finely
disseminated black material, graphite?
Diorite: Mafic minerals have gone to montmorillonite. 3 2
Metasandstone: Goethite (after pyrite?) in a few 4g 27
particles.
Siltstone: Usually sericitic. 12 7
Mudstone: Composed of very fine-grained, clay- 26 14
sized material. Contains 0.1-0.3% pyrite (usually
oxidized to goethite); contains 0 to 15% silt-sized
quartz and feldspar.
Volcanics: Andesite, illite-replaced. 2 1
Marble 14 8
Chert " 6
Vein Quartz 1 1
Vein Calcite 1 1
Quartz and/or Feldspar Schist 4 2
Chlorite Schist 1 1
Sand-Clay Matrix Material 1 1
Total Number of Particles Examined 181 100%




890'-900"

Number Percentage
Rock Type of of

Particles Sample
Limestone 14 12
Phyllite 17 1k
Diorite 1 1
Metasandstones Lo 33
Siltstones 14 12
Muds tone 6 5
Volcanics: Andesite?, altered to clay and hematite. 1 1
Marble 10 8
Chert: Recrystallized. 5 4
Vein Quartz: One piece coated with limonite and 5 4
quartz; one vein cuts marble; one contains vugs"
filled with clay-pyrite.
Vein Calcite: Associated with hematite and quartz. 1 1
Schist 2 2
Clay-Sand-Calcite Matrix Material b 3

Total Number of Particles Examined 120 100%



990'-1000"

Number Percentage

Rock Type of of

Particles Sample
Limestones: Black; foliated; very fine-grained; 27 13
sometimes contains phlogopite flakes; contains
black, carbonaceous? material.
Phyllites 25 12
Diorite 1 0.5
Metasandstones 91 bs
Siltstone : 8 L
Mudstone: Occasionally contains large flakes of 8 b4
phlogopi te.
Marble : 27 13
Chert 12 6
Vein Quartz 2 1
Schist 2 1
Clay-Sand-Lithic Matrix Material 1 0.5

Total Number of Particles Examined 204 100%




1090'-1100"

Number Percentage
Rock Type of of

Particles Sample
Limestone ’ 13 8
Phyllite 20 12
Diorite 1 1
Metasandstone 87 51
Siltstone: Some are chloritic. 8 5
Mudstone: Composed of very fine-grained clay-sized 9 5
material.
Volcanics: Chlorite-carbonate replaced. . 1 1
Marble 13 8
Chert 12 7
Vein Quartz 5 3
Clay-Sand-Lithic Matrix Material 3 2

Total Number of Particles Examined 172 100%




1190'-1200'

Number Percentage
Rock Type of of

Particles Sample
Limestone 25 15
Phyllite 17 10
Diorite 2 1
Metasandstone 81 50
Siltstone 7 4
Muds tone 11 7
Volcanics: Andesite; plagioclase replaced by mont- 1 0.5
morillonite and calcite.
Marble 8 5
Chert: Recrystallized. 9 6
Vein Quartz 1 0.5
Quartz Schist 1 0.5

Total Number of Particles Examined 163 100%




1290'-1300"

Number Percentage
Rock Type of of

Particles Sample
Limestones 13 8
Phyllites 32 20
Metasandstones 65 b
Siltstones 9 6
Muds tones 7 L
Volcanics: Andesites, clay-chlorite and clay-hematite L 3
replaced.
Marble 12 8
Chert 9 6
Vein Quartz 7 4
Quartz-Feldspar Schist 1 0.6
Sericite Schist 1 0.6

Total Number of Particles Examined 160 100%



1390'-1400"

Number Percentage
Rock Type of of

Particles Sample
Limestones 13 7
Phyllites 38 19
Diorite: Primary pyroxene preserved in one chip; 5 3
in most, montmorillonite replaced mafic minerals.
Metasandstones 96 kg
Siltstone 17 9
Mudstone 14 7
Volcanics: Andesites; one replaced by hematite-clay; 2 1
another by montmorillonite-illite.
Marble 7 4
Chert 4 2

Total Number of Particles Examined 196 100%




1490'-1500"

Number Percentage
Rock Type of of

Particles Sample
Limestone 14 6
Phyllite 35 16
Diorite: Mafic minerals replaced by chloritet 8 L
claysZcarbonate.
Metasandstone 88 Ly
Siltstone 18 8
Muds tone Tl 5
Volcanics: Some are partially sericitized. 2 1
Marble 27 13
Chert 1 5
Vein Quartz: In phyllite 1 0.5
Chlorite Schist 1 0.5

Total Number of Particles Examined 216 100%




-

| s

2
wewe K-
£ S — GEOLOGICAL REPORT oage, — o= 10 paars
Location, hurehill Lo, Ma i
! = v4dA  WELL CUTTINGS SAMPLE DESCRIPTION oare, ~awie %20
ELEVATION, )
‘:A EPTH, 2 _tS5h’
HOLE SiZE. m... 8
) | EXAMINED BY, (7 ositerér
et | cowon SAMPLE_DESCRIPTION
. PRIM
= IMARY SECONDARY
Fazk, VEstimated propartions: 25° z :
0 fo whlte Fol ‘o tad . MICJ’LDUJ‘ /"\a,[:fpeyIL :wl;<l v?'ﬂ,c'_j(.m‘d'; Disrita , weakiy Fo
5;'1(7 qreen  dler 4(./ diabase - ‘%a) SO biaeg e Sh—o"j'“ ¢IA7-<‘,"(D";#<
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- - = S2nls
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aboue. a.jb....‘) 112l blgelk. ph 11i4e 5 2% stricite Traces octh te Ju
35 ¥ le;, fte ; 2%%% meta samdstote ; 5% marbla; d’°"*" Dj’
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;. ' P - ! / ’ . d ’
ol at eta Samdstome - 2 2 yy 5 ; > a n.-_c‘?.:\ .sa- agtares 2r2
0 n N alerde pieg '/'ao/./‘ ﬂ:arforgu::"' ;2o disr e, Duartd ueios
- . P
Zaged on IE2 partileles: , [ 3 -
“/O t | Same |micaceons l~m:5'/;a:(_ “‘/ A:f ° ::c'( 2 iamed | particles) 2 5o vain
as {40/ b k b j 2O fo T2 ='Abasx_' caleite | 1% vein
‘o e P 7// ‘te y b 2o warble %/ uartz,” Opo!l (") veing
SO " Abave, |Sericeite Hite : 17 % M¢+¢~sam<is+on¢_ -7/ oecur i alag-sand
eta s(l-l»s'fe_m, 2.5 latite porpbara i <” w-sard reateic | A
= y ! ar > clas-sar Fagrthite ' meteSany
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70 ﬁo a- Iim‘:‘tont . 13%a diorite | diabase f’c’/‘oo L‘l‘o,:.kd j*"“l’" Coafs & rew
=z 1’1’+‘, 30/, Sericite PL"‘!” te - 2/5_ iorite Pdfhclci
aboue /{ o ) ot Y ‘o Mafble,' Groeth'te - disrite,
0 . 'a Sawn one 1% JUzin wartz o)
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P I n 3 2 des 8/ bla -
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100 40| winide, |35 *1s black fliated, micaccons limestone, 5% Bisck |Quart2 -calete veins
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Locanion, Shurch !l Co. Nevada  wery cyutTingS SAMPLE DESCRIPTION oate, Jaly /7%
/ ’”
ELEVATION: ‘ /Y pepH, /SO 10 300
HOLE Sil¢. v} . EXAMINED BY, M. Sweened
SAMPLE OESCAIPTION
DEPTH | COLOA FRIMARY SECONDARY
fert
) Based on b3 particdes: 10% black , micaceous Diorite , weakiy +o
/S0 4o :dm(, limestone; 16 black fahyllr'fc} 2F°% diorcte moderately <hlorite -
160 rey anmd white, foliated marble, g %o clay altered. Traces
/6o zlaye MLZ&S(HS‘;‘OM:.} [§% greq owhite  bu#f of goeth.te (Afﬂrpy?)
n mekasandstone r 2% netacomalomrrate s 3% clay-sard |in Zretass mds+ane.
/66"4s| < Alluvinm, Particle distribution iorite, shiprTe-
Avreg . ’
PI +o Pr‘tu;bms]7 de seribed V(.r‘7 i warts/
! opal veinin jem
/70 n Samples, meta sand s¥one,
e, . Diorite | chlor te =
/70 4o S‘Mt. H\‘v\uuuw\. 50m4_ e.la‘.’ altered.
, .
186",

185 ¢y

Same

A’”uw‘nm. Same

Traces o+ gouth. e
(a_‘,f.f(, }:7?) "h Sewme
meta sawdstone chips.

240’74

ph.,/l.'fe/' /—’f"’/‘, du‘of[tcl’ 485 wmdrhle 5 43 8/,
meta samdstone ;1% vera quart? ; 2 clay-sand.

’ .
/90 m ] Diorite, Chi-clan aibered.
Based o= 80 particles (33 0m thin-secetion)t |Digrite, Sericite-
190" to | Same. 1%, black limestorne: 60%s black phyllites and claw = chior te —
. ; ! Py
, Sericite and chiarite Ph.,lhﬂs; 1°/o disrite; Cdn:’ban»\‘fg altered ,
Ao0 5 F%% marcble; 16% mitasandstines, 1% vein %u.«ﬂ.
Disrite, s4ronal Chie
R00740| S me. Alluvium . Samz. caleite »itered. Traces
of j,d;,,'+¢ (a,lfcrpyz}
’ ] sand. hee
210" G it e
Q/O{éu Same Aluvium. Sqee, Same,
220", .
3264, | Sawm,| Rlluviun. Sawme Same.
A306 n
’ <
A30 2. Same| Alluwivim, Same = am<n
4
240 s
’
. a .
Q#Oép Sdmt, H’II\AV!MM, S‘q’”(. S ~2
250 | ~
M
Rased on *3 Fdf‘b'dciz 1o black | £olisated S A
. <.
’25—0 /J_‘ Simz. limtstone: 30°/s bleck fL' Hite : &®le chlarte

SQML.

Rllayinm,

S armre .

300 ‘s

7
25070l Sgpme.

/
A707%,

!
27040 Same ,a/[m,.'u.m, Sam(. 5amz.

, —
A& m

1
280'&’ Sanme. Bl e vi o, Same. Same,
296" s

, 13 Pa«f-{alts 2xamined [ Thin- sections (0% Diorite, <hl= mont -
870 $ | Sam black , Faiiated limestome: (3% phyllite ; 2% caleite altered,

L2 JAme diorite ; #°/o marble ; 2% clayey siitstone; 1% | Traces o,lieurh.‘*e

Siltstore . 1% mudstone; Z2% metasandstone; |lafter py?) i

J4 % chert © 2%, viin auartam - ._.l?"/o

wudstone,

lat te,
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vocATion, Lhureh Il Co. Navada  welL CUTTINGS SAMPLE OESCRIPTION oate, Maly 780
ELEVATION, <=A septh, 300" 1o _4So’
HOLE SIZE: v‘} EXAMINED BY: M J Sweerco
DEPTH COLOR SAMPLE DESCRIPTION
PRIMARY SECONDARY
Feat
300! 40 |2 Ver Stmitlar Fo revious sample,
ol lame. Cld.‘-’— sand m‘&{-‘,—;&l ‘.S attacthed 1o 547\"L,
30 - Surfaze of =zZowe clasts.
, Sased on FE5 particles: §50% black, foliated
37046 | Savme. | PRqtlite ; 1% andesite; 5% diarite; 1S*/ Same
, re and white marble 3 59, Ghlgf{".‘/',:. .
Meth Sandstome | /8% meta sandst . by ba
‘320 it 2.8 92/ cla. v =~ Savd M.au‘r/';4 * 6"1—/ /"(, -n‘di
S )
320 sopme.| Rlluvium, Same as aboue. Same,
330/5‘ﬁ
230" Sam CAlluuiam, Same as above, Sawe,
‘o ame
3401‘0\
Stk Black, Based on .5'0 Paf‘t:'(/(-:: Z o/ A/“kfh,/l,'#q; Traces of qoethite
o b“#, 29/, cehlarite Pl«.,ll:f‘g} 2%, sericite Pb.vllv'fg') [df-l-q,— P7 7 s
S5 white, ©6% m(.t-d.S«ndsfon(.S 2%y Uein %uad%-l metasamdstone
f) 9 ' -
m 2%s chert. jg’::’:l'/*/t#g"'\ 9L Jtm S
350 % Same Alluvivm, Same as aboue. Same,
360" m
36040 | Same.| Alluvium, Same as abaue. Same.
3%6'm
’
370 20| Spme | Alluuium. Same as «bove, Some.
350" s
350’40 Same . Alluvinm. Same «as aboue. 54M¢
390 < .
131 particies axamiacd imthineseetionms 2% [ Ore freaament af
3901‘&’ Same blact, foliated limestone ; 33% black PM.,IIH'(./' N fresh P\.’j-."l(_“ seen.
2%, discite; 3% marble; 2% <layey Sihstene; 1 Thin warta veins
400’( 2%/ mudstowne; 50% metnsandstone }alechu— v e reck dypes.
= 2%, chlorite 'schist . 1% puyrite. ’ Y1 Tr doethite in mctatand st
s N
400% Same. Alluvium . Same «s aboue. Same,
Yo’
<
7’
41040 Same Alluuium, Save as above. Same.
420 St
“ap ‘> Same. Rlluvivm, Same as aboue. Same .
'¢30'<J-'
430 te Same.| Alluviem. Same as abouve, Sam~e.
440’ 5
' <
4490t Same | Alluvium. Sawme a2 abouve, Same ,
480’
’ $
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vocation, Chureh il Lo, fevada  weih cuTTINGS SAMPLE DESCRIPTION oate, ~July 1780
ELEVATION, ‘:‘ oepth, _£350 nn_boo’
HOLE SIZE, Vj} exammen gy, .od: Sweeney
oePTH | colo SAMPLE DESCRIPTION
'F PRIMARY SECONDARY
cet
, Buf, quc.‘{ on &3 partices: 30%s Black phyilite ; T% | Traces or goethite
450 black, ‘J'/o'fctc; 3o macble; 62%s buff), gqray 2~ Cafter py?) o
! white metasandstone ;. 20/ clay -somd metasand stome
ink 7 2%/ ‘7 N ;
%0, ? matei Jocthife also i
s at-i X, Frtven iem phyllite,
/ .
440 't Same, | BAlluviam. Sawme as abaouve. Same.
/
“H-75 <t
4?0,{0 Lame. Rlluuium, Same as «bove. Samra .
I3
485 "
’
#80'¢o Same, Alluviwm. Sawe as  above, Same.
H90 m
, Based on 39 particles examined im Thin-section:
#9040 | Same.] 19910 black | foliated limestome; 29% phyilite Same,
1S % marble ; #%e siltstone; /8% metasand-
500/M stone ; 13% chert 5 3°/s 4/¢-7‘5And matrr X .
R Traces oF jo:‘ﬂ-\{fc
/ .
5"pr Same| Alluuvium . Sare as aboue, (after poqritel) in
’ veta savd stares,
S/’ st
510" 4s Same.|] Blluvium. Saime  as aboue. Same., Quarte
’ veim 1 n Pl—-ﬂll-"fg‘
Fao’st
5204 Same AlHuuinwm, Same as above, Sawme .,
/
£30" ¢
53040 Same. Alluuiwm. Same a3z aboue. Same,
/
54 <
540" to Same,| Alluvium. Same as above, Sawe,
550’ st
556'¢ | Same | Alluviwim, Same as aboue. Same,
5560 <t
5604 Same. Allauiwe, Same as aboue, Samg"
5307
570 +. S ame Alluviun, Same ag above, Same,
520’5t
550't0 | Same | Alluwinm, Sawme as above, Lane,
590 <t
. Black, | Alluvium, Rbout 30%s of Sample iS5 Fresh pgrite
570:: Z’:{‘;‘-- Composed :1"' dﬂs/c‘ 2"“"- req raudstone | disscnminated in
¢dr Jwhich containg . s 0. veluwme */ -
LOO ‘et ;"‘ﬁ‘jll it Mudstone d-‘sajjrz tee on uctf.mq. mudstone,
2 ST Jwhete |'Pypma - Ader of sample 1 50va ,

same ae
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on, JJ Co.\ Tleyaga  weLl CUTTINGS SAMPLE DESCAIPTION oare, aly 1780
ELEVATION, ¢ ’
e ‘? oepTH, £ DD n_F5>
| 2 exammed gy, .. Sweeney
DEPTH coLon SAMPLE DESCRIPTION
PRIM.
—— ARY SECONOARY
éOO"fg Sdomz BAlluuium. Same as aboue, Traces o»f jat‘)‘“‘n"f’&
o’ (after py 7] in
metasavd stones,
i
510 4o Same, | Allavium. Same clast types «s Samaz
éZD/ pn desevribed above, Skwc{—clﬂv- mater:al
altached +o A w particles
640t : | Same. A
Same. /?Il«u:uvm. Same as «bsoue c few
: L particles frow drusy
ree ,partially oxidined pd
’
630 to| Same) Alluvium. Some a: owbove . Am uroxidized pyecte-
’ Contains o -Few ,‘lr"l-z. or loosa ﬁuad? -{r&gwe.«t,'Pj
Lo . i crjsta/s_ ;I:;A f: Shers(?) .
weth.¥e i
) n.-g'fa:ﬁ:‘:‘stamgs\
6404 Same. Pliwviuwm, Same as above, Sawe.
LS50’
st
’
£567 1S e, | Bllwvium. Same  as  Kbove, Pyrite unoxidized
é I v Some vwetd -
Lo o sanditone Par—h’do.s,
Black Based on 6% Par“"v'de_s- 19/ &) k.
, - : o a< o >,
6460 4o rcu-) livmestone: [3% black qu.,llf'*c.' 3% dark red 4., o c‘ﬂt;t)' 3 /?
jr"‘ muds+one . 31978 d v'ar-:'+¢,/av\ es “fcj 62/, C-A7—Sﬂh matrix,
é?O,,y white, | marble; 2/ siHstone, +% clayey si ,+£+‘n4: Tr P in
d 25%s nietasamditove s 3% w.r;l.-c Sawdg tame - wadths &mdstome
, .
470 o Same. A”u\l'u""" Same as &boue, loose .P._’,.,"ft
o1 ST
clay = sand ratérial,
é?o'fo Same. Altuviem, S-"M‘L «s above, Same,
éqol .
n
690 4 | Same. Allu ol wm, ESSiA‘i-.'a.”v] Sawe as Calerre ugi—\;,.j
" - . . b c’a7~s¢nd
Seo’ s sve. ee imn=seztion Jggcf'.P-#.'o,,. material; trace of
. Py '» siltsts ne,
a ’
700 2o Same.| Alluviwm. Same as aboue. Marrow drusy
rta veivms in
716’ 5.
n dior~itea anmd
, VwmgtacamdSto e
10" to | Same. Alluviuam, Same as aboue, Goath/te (after Py7
in metasandatone:
720" n e ins
oge P~, jfams,
/ .
F20' Same, PRluvium, Same «sx above, Sawe az aboue;
also py iwn
’ ' ’
23p < S$r i ceous ?ar“h'dl;
e hers 2 ’
7
Z30 to | Same Atluvium, Same x5  above. Same
~1 /
746
h
7‘/‘0 to [ Same, Rllyvivm, Sawie as above. More loosa P1
I Crystals e T s
?50 " Sam?lc Than
Previous omes,
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WELL. /5}?’ 3 GEOLOGICAL REPORT e, _& of 10
, e
tocamion, Chureh !l Co, flevada  WelL CUTTINGS SAMPLE DESCRIPTION e, Lduly (780
ELEVATION, ‘:‘ oeprH, 750" n 302’
HOLE SIZEs VZ) exanines gy, Mo Sweereu
oepth | covon SAMPLE DESCRIPTION -
3 PRIMAAY SECONDARY
750]{0 Black, | Alluviam. Same as: abouve, Laa.w.,zuhza'r,.//g7m'+¢s,
b“f‘;cl /D7 alfa allached o
4é O ,<t N‘ufﬁ ;:-il::::;s 'Q:;flbc.::f"ua L‘J&
= dogthite w/ bqrx.gz’,
1
?éoft’ Same Alluvivm, Same Samg, :
220’
.
740 1o Sam( A[/u Vium Same Same. _P'j 'F"""":
, . about 0.5 Ya af
725 3 d waghed S“’“P’t ,
’
F80 to|Same | Alluvium, Same Same.,
7906 ' n
, Bleck Based om 181 particias examimed in Thin-section:|6% chaet ; py
790 4, 4"5‘_/" bl twmestare ; 25°% phyllite j 1% cla -.J-ui,_:" desto:;:- ;6/145“/;;
Jb # volcanies; 2% diorite ; &% marble ; /o cta ma'l'rf): mkn,;&;‘
4 “ITs s itstone: 23% mefasandstora ; (% vein querd) . . ‘
00 wilwhte l}s ; : ; 7 e ]
wh %o Uein éalcd:&: 2%, quactz - feldspar Sch;’s@; y n s Fstone.
]
800 fo Same. A”uuu‘um. SAmt, Sﬂ.mg_‘
'
310
8/0/{“ All ) Sa Same as absove.
0 SLML UVITUum . me ., Also Par-[,cll..f oF P?
, associated with calcife
?20 " and clag = from veins?
Transported [imepite also.
!
328 4 Same. | Rlluvium, Same. Some.
330" n
’
330‘[‘0 Same Alluviam, Same. Same.
40’ s
!
340 to Same. | Alluvium. Sama. Same.
1]
350 n
; B Fragqmeints of drus
830h Same Allavium, Same. ttj veins  more I
850' abundant Than usual.
m
!
Zéo to 5Am(.. A“MUI'HM- So.ma. SAML.
370's
t
Z70 to S ame Blluvium. Same. Same.
1
380" <+
S
]
880 +o Same, Allavium, Same. Same.
' - ’
890 'm
' 20 Ar:‘.i:jus be.zmi'\l.a’ in Thin- seetian: (2% i mestone| B} comtervt less dhan
870 to (ame Hs Fh1'|'+¢; 1 andesite § 192 diecite; B % marble, 17'/ ; '(rlj ents  of
- ‘ o - . o . © e
127 sittstone; 33% metasandstone ;) 4% chert L loacted limonites

200!

Koy vein ﬁ_““"
2 Sciist s

tz; 1% ven calaite XA mud stone
3%/s cloy ~corbonate ~ Sand matirial,

fn ULing.
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WELL: ~/7’~ = GEOLOGICAL REPORT oage, £ oL 10
weanon, Laurehill Co. Mevada  wew currings saupte nescaiprion oate, —wlu 1920
ELEVATION. ‘:A JEPTH 900! To [05-01
HOLE SIZE, i examingd gy, M. J Sweenes
DEPTH CoLOR SAMPLE DESCAIPTION
PRIMARY SECONDARY
300" 4 Black, | Alluvium. Same as previonsiy described [Most py 18 x o zed
- b butf, Sn.m/p/a, +o joa.ﬂntd. i
ap' whte compriset less Than
HO 0.5 vslume Yo of sample.
9,0 to Same. A/luv{um. Same. Same.
!
920’
- l:. 1
920 1o Same A”uvfum. Same Same .
, .
330 p,
?30'6,, . S F. Vs ehout Hul{:
SAM(. n“\n)num. ame . chlac:.J b‘j j'at‘Yhd‘e.
T40"
]
740 to |[Same ABlluvium. Some. Same.
’
956’ ¢
'
qSD{o SﬂML ./D‘”HVIQMVVL Sdmd. SGML
r
é0'+ lav: . Samc.
? °SGML H’mu wm Same.
ot
99D's
20’ ) ) Same.,
9 O'to Saml. g”m/lum Same
980 s
I3
780" 4o [ Same | Alluvium. Same. Same.
990" s
8 204 particles 2xamined im thin-section: (3%a black| P ot ;
290'1s ‘ﬁ‘ limestone | 12% black phyllite; 0.7, dierite; 13 . |onsdiied ;‘jm 1¢”
:;I ) ;- wh:h; And‘+ rey M‘;{“L;d 4-0/:‘:«'l+s+1no.)' '+;I° tﬂxns?orf)cc[ [tmonite
’ ack, |mudstone; 6 buff and white metasandstone - esen
(006 S L% ares ‘et 1% vein ate ;1% schist; o.;"/. c‘l’n:.i.m)_c wst P *
/000/{0 Same. Altuvivm, Same. Loose. P cm,shnls
are oxidized] otherwise
/D/D’ same as above,
3
!
1010 #s | Same. Altuvium. Same. Same.
/820" s
/025" o Same. | Alluuium. Same. Same.
/030
/9,30 7L9 50m¢ A‘Huu;um. Savvl(. Same_
/040" s
/0‘/0 s Samt A’quium. 5&»*-&. Same.

.,/05'-9,5
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~ .- Ve .
LocaTioN, Churer l Co.  N'auada WELL CUTTINGS SAMPLE DESCRIPTION oate, Huwle 9820
ELEVATION, ‘ /Y oeprh, L2507 19 /200
HOLE SIZE, | examived gy, 0ol Sweere
SAMPLE OESCAIPTION
COLOR
DEPTH PAIMARY SECONOARY
Feet
, Bleck, Alluviam. Cllast i 7‘[4,,1077 Stmailar To Zrethite [adter ,s:,_?’l
/050 to bud, , , , dissem - rated “.hfau:.’,
: description  of sampie  at 990 = 1000 |sictont mitasandstine,
! white ! sy .y .
/060" s Leose py Srasials axdires
(060t} Sppg | Alluvium.  Same., Same.
/
JOP0 s
-~ ' . 5
/0F0¢s{Same | Alluvium. Same. ama .
7
083" 5
P
708D 4s Same. A/luunlum. -SQMQ_ 54»-‘.
/090" s
, "2'4.-,‘?"’:"?"‘-" ,‘x’{’ﬂf.l"Ld' /‘r'.. 'r‘/v/n—sl.:.""a.n,' 8% | Traces s P.’rite_
(090 't | Same. | bi24K, Foi “ted imestonc: /2% black phyllite s /5(. i Siligtina  and
andesite (chisrite ~carbsnate alfered): % disrite:
’ 8% marble; 5% sildstone; 5% m*dsfgng)v =2/, )N mudstone.
/100" 5 metesandstone | Pe chert 3%, Ueic ausrta t 2% clov-send
., . Epme . Lovosa Py
/D0 <2 54""(, Bllu vium, Some. arains  and all
’ disg imated P
10" » auldlwed 7
’y , < Same. ‘qufrouJ calecite
///0 0 50,,_,‘. A//K(//I.Lm, ame. veing in elaw =Sand
/ 1ithiec waterial Sowe
//28 n frezn pu; mist oxidized.
/128 %0 | Same.| RHevium. Same. 7wl erdized.
735 m
. +! ‘dized
//30/fo 54,,,4‘ Blluv ivwmn . SR'”(. P'}' Tras v 2¥-2i3ed.
’
/740 st
, S ?7 mo:(/7 ox/diged.
4
150 40| Samel Fluvivem. Gre Coilaidal , Prinsserted
. }immomite "fl‘:wln""
/) n sl Y et o
’
//509525‘,”,!' /[7\//uv:'um, Same, Same.
1160 st
!
//60*0 5‘”‘(' P”HVU‘“M- Sawy(, Sdr\'\d.
/125 '
’
EIXD Samz. A//uwum. S ame. S a e .
/
/180 s
Trace of p i
' 7 7
118§ 2 jamc. Alluv i wm. 3 ame . thin calerte weina
, . on metasundstore.
/190 < Mot py sxidized,
, /62 particles tXamined Vw ‘ﬂ\/n—se_m‘ien:lO’krk\{/IH:.j Losse py crystals
7 ’ ; 4 ; . L - B B . T ! i
//‘,"D e ._,(O'r"‘c, 'T/’ dzomfc; 1o And‘né¢/ 5% marble; 4, and dissemimatesd
S\,+.§+on¢‘; 50690 wmeta sandstone: 0% <chert, P st
2 ; . ‘o =
J208" < 2:5%s vein Zuaﬂ‘% ; 9- 5% zfi—FclJ:fﬂf schi st D‘Z(I'&?-Eca'j
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WELL: SR-3 GEQOLOGICAL REPORT PAGE; ‘? o# 10
ocation, Churchill Co., Mevada  weLL cUTTINGS SAMPLE BESCAIPTION DATE, _—=ale (980
ELEVATION, ‘A oeprH, | 200" o /350’
HOLE SIZE, v} EXAMINED BY. M. S Swueeney
OEPTH COLOR SAMPLE DESCRIPTION
— PRIMARY SECONOARY
et
/2001& Buf, Bl vivnn. Clast 17 The /977 Simm lar Same as abouve,
b/’ack #b Pr‘g_ U"ONS SOMP/& .
/
/210 n
I A .
/2/0 fD 5am¢ A”uuium, Sam.c, s d&nud_, Mo st
‘ Py s ox.dized.
'
220 o
/22_:_0,{ Proportion of Fresh
2 Sdm;. A‘“uuium. Sam<. Py s/:';h#‘., "/j"“r',
. Py-9ts vein adached
/230'm #Z rets Semastorg .
24 ’d . S . Py Gowtenmt
/1220t Same, | Allavive, Samc, ame 1 -
) less tham 0.5
1240 5 volume Y,
'
/'?‘/0 75 Sﬂmc, A//uu:iqm, SGMQ. Same,
17 !
/250 n
e ’
/XS0 to Sawme. A‘//uufum, Samg, S&mc.
/260" n
202 .
/24. =2 .(4»14, I:‘//Kulurrg’- SQ'\"(. Samg‘
i ! Clay - Sawd  matrix material 1 d k. d
:/(?OM ‘fhal .'i Prgv.'|ous sa:Plglss, arker <
'
, ) )
/235 Yo Same. A“Mv'um. S avme ,Saw‘¢,
E ’ .
28 n
/‘/?50 ll’ Sa,.y,(’ A”u Un.um, SQML, S“’"‘C
/290 n
. , Euﬁf, 1606 ari':'.clts CX.QMI.n¢d in thine sectiom: &3 |Mest p ox/diged;
/29 1y black | foliated [imestone; 20%0 black phyllide; 39, | py ocevrs as loose
black. |<lay —altered andesites; $%a marbie 6% siltst A
/250" 4% mudstone ; /% »w:fasa-d:‘f‘on(i;6‘/°’¢::::-) 4:2:2‘3«/-‘,-4:'9{'545/)
= ld 4% ﬂt_'rz aua-tz - 1% schist. ! | bctssandetares sbullides,
- ', f
S0 0 Same Alluviam, Sawme . Same.
/3/6'n
. ', .
3/0 i 54‘m¢ A//Hl/fnm, SA—ML, 'S Qv 2
320
'
‘320 ied Same, f?‘//uufum, SQW‘L. Samz,
;?30,;4
/
’730:1 Samz Allmun‘um‘ -Samg Sa-—w,_'_
’
[ 34y )
'340'_'1 Zame ﬂ'“uvrum S“W\c. SQML_
- ]
>in h




wiw, _oR-3 GEOLOGICAL REPORT mee, /O of 1O
Location, SAurch il Ca. Nevada  WELL CUTTINGS SAMPLE DESCRIPTION oate, duly /980
7/’ s
ELEVATION, {A sepy, L2570 T _/Soeo
HOLE SIZE: v} examingd 8y, o Seueerey
SAMPLE DESCRIPTION
peEPTH | COLOR PRIMARY SECONDARY
Lot
//350/t0 .St(wt.: H//uufum, Samc . Sam<,
/3/00/n
/jéDI{O 5401-4. Blluwium., Sawme. Sqm‘,
;
1330 »
130" | Carnpl ANUvicm, Same. Same.
/386"
Py fresthh inm
‘ . 7
/385 <o 5"",2 F)“u\/vum. SQWC.‘ ""udS‘fon‘;)‘ ox'died
/395" iw metasandstomes,
/96 particles EXammined te Fhineseetion: 2% Same
/390,1‘0 Sama, black, 7/:’/["'/-"‘{ /"m"sf’"‘/‘ 19 %% fh7//"‘~') /%o
Clay - altered andesites: 3% digrite  wffresh Fx);
/. ’ 4% marble; 9%l siltstene: P mudstane;
£ob N 4920 e ta samdStone 224" ehert .
. . ’ Same. Somre cfﬁ
/%06% | Same| Aluviuig, Sanc. : -
leosSL PY 7rqi~r
/17(/0 ‘ " are {re;hl
/4/0'240 Same A//MUI“VV], SAM&. Same.
/420 "'n
/¢20’f° S awwe. Aluvivem, dez . San 2.
!
/420" 5,
; ) Mos+ Py
/4207, Sam(. Blluvivm. Samwa, oxidized.
/
/4(‘/0»\
/MO{“; Some, Allu v/ v, Sawme, Same .
/458"
’ ‘ Py
(¥ b Sqme Q/jMV'.MM, Samme . Sa2enz
/466" n
/460 # Some. Alluv)we, SQMQ Same.
?
/4‘70 n
1470 to| Aluiiam. S e Same.
- @2
’
/480 n
: . a Sam2.
/456 40 5‘,”‘- Allavium, Sawme
/490,
, . X6 particies exdvmned [n Thin-Seetiow: 4 1 e <chlorite scl.st,
J4G0 k| Same. |black | Foiiated limestone: (6% phyliite 1 /% | Some of Io0sa
clay —ajterad “olcamics: 4%/ dicrrte: |39 :
=an Marbley € sf/+s‘fan<j'/. 5% ,,..‘(Jgh,d‘-) «_:/o/’ Py ¢’7.S?A,S ave
200 n Petasamdrtone S % chopt - 1% Joir Guarta - urs e A2 e A,




