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GRADIENT HOLE NO.

8/7/80
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. 57.50135.5 1380 55.7]132.26
Jjo. . ]18.2 |64,76 70. 38.0l100.4 30, 58.0{136.4 90 55.7
20 }16.8 |62.24 80 38.5]101.3 bo | 58 u137.14] 1400 55.7
30 17.1 {72.78 290 39:0{102.2 50 58.71137.64 10 55.7 ;
Lo 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 40.2]104.36 80 59.9/138.38 4o 55.6
70 19.1 | 66.38 30 40.8]105. 44 90 59.0| 138.38 50 55.6
80 19.7.{67.46 4o 41.11105.98] 1000 59.0/138.3 60 55.6
90 20.3 [68.54 50 41.5{106.7 10 58.9]138.0 70 55.6
100 20.7 169.26 60 41.91107.42 20 58.8[137.8 80 55.6
10 21.0 [69.8 70 42.31108.14 30 58,5/137.3 90 55.5{136.9
20 21.3.170.34 80 42.6]108.68 40 58.21136.76] 1500 55.50 1
30 21.6 170.88 90 42.91109.22 50 57.91136.2
4o 22.1 171.78 600 43.2]109.76 60 57.6[135.68
50 22.4 |72.32 10 43.5{110.3 70 57.31135.14
60 22.8 |73.04 20 43.8(110.84 8a 57.0[134.6
70 23.2 |73.76 30 L. 1[111.38 90 56.8[134. 24
- 80 23.7 |74.66 40 L. 41111.92]] 1100 56.6{133.8§
90 24.1 175.38 50 45.0]113.0 10 56.4]133.52
200 24.6 {76.28 60 45,8114, bk 20 56.2(133.1§
10 25.1 [77.18 70 46.1{114.98 30 56.2]133.16
20 25.6 [78.08 80 46.4(115.52 4o 56.3[133. 34
30 | 26.1 [78.98 90 46.9(116.42 50 56.3|133.34
4o 26.6_|79.88 700 47.41117.32 60 56.31133.34
50  |27.1 180.78 10 47.9]118.22 70 56.2|133.16
60 27.6 |81.68 - 20 48.41119.12 80 56.1/132.98
70 28.1 {82.58 30 48.9(120.02 90 56.1/132.98
80 . | 28.6 [83.48 Lo 49.4{120.92{] 1200 56.0]132.98
90 129.0 |84.2 50 49.9(121.82 10 56.0]132.98
300 29.4 184,92 60 50. 41122 .72 20 55 91132 A2
10 29.8 {85.64 70 50.9(123.62 30 55.9]132.62
200 {30.2 |86.36 80 51.40124.52 Lo 55.91132.62
~ 30 30.6 |{87.08 90 '51.9(125.42 50 55.9
4o 31.1 187.981} 800 ~52.41126.32 60 55.9
50 31.6./88.88 10 52.9]127.22 70 55.9
60  132.1 [89.78 20 53.31127.94 80 55.8]132. 44
70 32.8 191.04 30 53,7]128.66 Q0 55.8
80 33.3 |91.94 4o 54.1[129.38]] 1300 55.8
90 33.9 193.02 50 54.5[130.1 10 55.8
4oo 34.5 |94.1 60 54.91130.82 20 55.8
10 35.0 [95.0 70 | 55.3]131.54 30 55.8
20 36,5 -199.9 __8a 5. 7113226 40 558
30 36.0 [96.8 90 56.11132.98 50 59.71132.26
Lo }36.5 {97.7 900 56.5(133.7 60 55.7
e} 37.0 {98.6 10 57.0[134.6 70 55.7
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SUMMARY OF LITHOLOGIES AND‘ALTERATION IN SR-&
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 gquartz 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 sultstones

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 lTowermost 280 feet of the drill hole

The dolomites and limestones are domnnant]y f|ne -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: 'Hydfotherma] alteration in the tuffs is seen mainly in

the glass and in the mafic minerals in the VTithic 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 |ntense1y 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 farely was fresh pyrite éeen in the tuffs (at 520' to 530').
'S1ickensided 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- 511tstone 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-—SECT!ON DESCR!PTIONS :

OF Sp-4 SAMPLES



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

This tuff contains sanidine crystal clasts, 0.3 to 1 mm long, most of which
"are angular, broken fragments; they form 5-7% of rock. These sanidines are
totally unaltered. 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- dlssemlnatlons (after magnetlte) A few, free
chips of gypsum-occur in the sectlon. ’

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. o
.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 50 ), 2-3%; and of biotite, 0.3-1 mm, very dark brown
pleochroism, 1-3%, R 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 . o 10-35% Anhedral to subhedral; occurs in groundmass inter-
- I grown with Kspar. :
Kspar : 5-7% - Sanidine crystal clasts: angular, crystal frag-
c ments. '

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



Plagioclase . 2-
T

% Crystal clasts: unaltered.
Biotite %

Crystal clasts: very dark brown pleochroism. -

SECONDARY MINERALS: :

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

Mn oxides : 2-3% Btack 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.

Calcité 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.
S o ' Very fine-grained.
" Kspar o 5=7% Crystal clasts. :
- 10-20% Groundmass': devitrification product of glass.

Very fine-grained. : : .
Crystal clasts: 0.2-1 mm long; 10-90% (average 15%
replaced by calcite). : c
Biotite 2-4%  Crystal clasts: very dark brown; 0.1-1 mm across;
locally, partially replaced by magnetite,

1
N
3

Plagioclase

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.

thhxc fragments of andesnte, basalt(7), quart2|te(7), 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-
crysts 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 rep]ated-by epidote.

SECONDARY MINERALS:
I11lite/sericite 10~
" Montmorillonite? - 5-
Fe-oxides ]
(goethite/ '
hematite)

-30% . Alteration product of glassvdust.
7% ‘Alteration:product of pyroxenes/hornblendes.
% Alteration product of pyroxenes/hornblendes.

“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
‘Tess 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; local]y devitrified shards exhibit axiolitic structures. . Original
vitric dust is locally replaced by fine-grained clays, celadonlte7(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:

IMtite(?) 10-30% Replaces glass in matrix.
Celadonite , 5% Occurs in groundmass; also fills vugs and may
: o replace biotite phenocrysts.
Carbonate - 1-3%  Occurs in irregular patches throughout groundmass.

SR-L4 " "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 pleochr0|sm - 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 gquartz,
feldspar and very fine-grained disseminated magnetite., Clay also (celadonite?
=green; montmorillonite?=orange) occurs in the groundmass, clay spottlly
replaces 10 to 40% (average 20%) of groundmass. : '

SECONDARY MINERALS: ‘ , B
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 maf:c minerals; some primary
, S " magnetite is partially oxidized.

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

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

This rock was formed as a welded vitfic—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%
Celadonite 3-5%
- Quartz 1-10%
Calcite . 1-2%

‘Hematite/goethite 1-2%

SR-4---890'-900'

Replaces plagioclase clasts,
Replaces mafic minerals; fills vugs; occurs with
chert in interbreccia spaces.

"Fills-spaces among breccia clasts; microcrystalline

or cherty .
Occurs in lnterbreccla spaces, occurs in post-
brecciation fractures

‘Stains rock.

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.
clase about 1%

Crystal clasts of sanidine form about 10% of rock;
Biotite phenocrysts occur in trace amounts.,

those of plagio-
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,
- (sericite/illite) of groundmass -is weak ‘to moderate.

-Clay alteration
Trace -amounts of magne-

tite are disseminated throughout groundmass.,

Calcite and rarely microcrystalline quartz occur as fracture-fi]lings.

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

SECONDARY MINERALS:

Ser|C|te/clay 10-25%
Calcite - 3-7%
- 1-3%

Quartz

SR-4 990'-1000"

-Carbonates (limestones/dolomites),

Very fine- gralned material occurs in groundmass
Vein and disseminated.

Microcrystalline; occurs in fracture fll]lngs with
calcite.

‘Cherts .and Devitrified

Welded Tuffs

This thin-section contains chips of fine- to medium-grained,
carbonates; these chips form 50-60% of the section.
contain disseminated chert.

chips.

The next most abundant rock type is chert;

recrystallized
A few of these chips
Pyrite fills fractures in a few of the carbonate

most of these chips are carbonate-

- free. - Chert .comprises -30-40% of rock c¢hips 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 t
Hlite o~ - - 2

"Fills or coats fractures in carbonate rocks.

Alteration product of tuff.



SR-k 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-

:j ‘tized to medlum-gralned 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 oceurs: in cherty lxmestones. - ' ‘

,‘,Thln calc:te ‘veins occur in all of the above described chips,

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

SR44 1]96'*]200" CaLcareoUSSSTltstone

. _This rock is composed largely of angular, detrltal quartz graxns 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 magnetlte) up

to 0.1 mm across are disseminated through the sandstone,

'SECONDARY MINERALS:

Pyrite. tr » o |
Calcite = 1-2% In veins by itself and with quartz.
1-2%

Quartz In veins with calcite.

SR-4 1290' 1300' ,Sllty L:mestones, Argillaceous Ca]careous Siltstones and
o . ..Limestones o S

Silty limestone is'thelmost-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. : ‘



‘-'Ca1c1te

' 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 calcnte chips: are present The calcite in these chips is mostly
. very flne gralned (mlcrltlc) and colorless. :

- Traces,of;pyrlte, both fresh and oxidized, occur in siltyrlimestones and argiT-
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'comoosed 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 presentfin small amounts.

Trace amounts of magnetlte are dlssemrnated throughout the 1|mestones ~ Pyrite.
occurs .in trace amounts in ca1C|te veuns ' -

'SECONDARY MINERALS

, _ 1-2% «~  Occurs in veins. :
Pyrite " tr . Occurs in veins with calcite.

Y 1&90' 1500' Limestones

4“Pyr|te/goethlte

The rocks in thlS ‘'sample are micritic limestones which contain 2 to 20% silt.
} Clay comprlses 5 to 25/ (average ]O/ or less) of these llmestones

Thin calcite veins, some with goethtte (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?).
2% Vein and disseminated; the disseminadted pyrlte

may be of syngenetic origin.



we, SR-4 GEOLOGICAL REPORT PAGE. _L of /0
LOCATION, Dixie l/aHu;Lchh"// Lo, WELL CUTTINGS SAMPLE DESCRIPTION DATE, _September- 1930
Yevada R . . . -
ELEVATION: QEA BEPTH, 0 10 _ 150
HOLE SIZE, : WP EXAMINED BY, 2L J. Swegned
SAMPLE QESCRIPTION
DEPTH COLOR FRIMARY SECONDARY
Feet . :
Mottied | Taff: Rack comtaing érystal clasts of samidine and Rare veins, L-2mm widi,
o pole green| b pite they range between L and B in Size. Contain @ Soft, pink
and pale ,_—,_,‘,,/,.,’, form 5 te 10 velwms e of rock bilotites |mimical - a zeslite?

omn,ufi-k

round mass s Fo Fhe Touch.

soft

spots (0.2 =1 mar across) are

and jr—a'ﬁ’j

- 3%. Th
Z-3%. The pediisi

cancentyating

L[m(ﬂu’*t occurs im 2 2w

wide Veing; 4 also sccurs

90

jf‘ .

) 10 e;ﬂ:n .,':‘..‘z:; lihich  locally replaces 5 heno cry St as disseminations (after ni'}/P;
Pale pink, ’fuﬁl: Very similar 7o above Sompie. Less ctladonite |Man 4;<sc ox/des coat
o less reent. Sowi fractures -- this
1 pale gretn sccurs there fof‘ Vi biack mateciel 11 vors
Line - qrained . I+ has = brewn
20 Streak. Traws oF goe thite/
hematite a3 disseminations.
VLn’ pele 774,Cf Vcrn; similar 1o aboue Sample. Mn-onides | traces.
20 Pinkish Traces of disseminatid
b fF ) P .
. ja:.thn‘c JAematite,
30
Yr.r7 pate VTugl )/tf./ Sim/lar to above Samplt . Rock Camtajns [Tracs of juﬂn‘ét/
30 buf ;. Crystal clasts of Sanddine and bistite (n a Soft |hematite occur a»
e tHled rater disgeminations and as
pele greew sEL coatings on Fractures.
5‘0 A.J,n'nt Dbissqu;na\((.{ e.x/dg.j r;aj
. < el LA Bl rA setes,
Pale TeH - )/Ln, similar to above sample. :'fac:s . ;ff-j:’c :h[f-: in
Coe redsn . . “ . im a
40 j psum cr7xf- s arc
Presest They are rare.
¥ Disseminated celadosucte
20 (oright areen clag) occurs.
Palc 'Tuﬁ“: same as abowve . As in  all previsus Samplos |yt te andfor Atwatite
50 7ﬂ““ Hhe -samidine <r stals . arc ver cl;nr}- ﬂu7 have becurs .in Quqs, 0.2 -0.5%
mot suffered  dny alferation. A few gyprum crystals
éo o . are ff‘:‘“tv
. Pale Tu/f; Same reck as a«bove. -7 agqre wtes of
60 jrtcn N crystalline 'goethte and of
o Layrﬂq h:.Z‘-f-i-h. are
Ndissedipated 7hraq]hcu+
¥O . roek , 0.5« 0. 35,
Pale 'f':t,é{f Same reck as above. Cr};s('o./ clear clasts |Traces of disscminated
70 7ﬂ.ek lof sanme dine - are resent, - '/5‘ Voluse */a _ﬂf Feethite and Hewat fe,
. reck ; clasts oFf ver b/‘.‘k( .éz nf;‘fjc ‘actur‘ Je 7 clots of grecu
trace @meunts. Some origiasl fetite may celadonte. alse occur
80 hrave beew rep laced bZ celadoncte amd (imanites. . |as Fis sermminations.
. Ver ﬁ# Simitlar To aboue S&mr/z. Same asx aboue.
80 Pc.la. . .

Loutainms Sanidine.

Contajms alwost

140

'jruq.

Ver '71# : pPhewo ;r7sf: a/ Ne- o
90 pale bretite presext; Ste Fhin-section deseription, | gecthite or hewmatite;
buff and | 0,/ qinatl  bietites predably replaced 67 Jaresite; That  preseet °““,‘:_" “fd y
retn Jaresite also replaces Wteic shards. Thin Ailims o 3lickens ded
100 ¥ . P Sarfaces. Coutains .
disstvminated Jarosite.
_ I/tr‘Z Talf: Same as above. o biotite preseat. Treces of gacthite/
100 P! ! Aematite, Traces of
buff ond . .
celadanite,
-7f¢ln .
210
Ver Tuff: Same as above. Same as abave,
110 | v
. buﬁf and
7 z 0 Jreen
. . (Pale T‘ﬁ: Same. 45 @bove, Traces of hematite
120 Auﬁ! : disseminated ‘fhr&ajhcuf
rock,
130 _
: Fo-le - Tul: Same as above. Contains cryspral clasts of Traces of Atwmatite,
1 30 buff with | sacidine , o5 to Tmrm  in /4»-71“1) 5t (o0 Y of rock. Tiwces of coloite.
‘tinjl.; of . . . ; P

140

| Fale
f}nk

250

‘71_,[/ Same ar above. Rock rLF;J/u dl's.g.jzn;gfc; on

are unalferzd.

we ‘Hiu; © Samidives

Lontains traces of

calcite, traces of hewatide.

ok ra -'417 Jisaj7r¢7a+erf
_jfaundmtss, ‘3

om wetfinm

clag-rich.
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WELL: , PAGE,
LOCATION: ?/,;;,-, 5“”‘1 , Churchil Co.,  weiy cUTTINGS SAMPLE DESCRIPTION WATE, _Segtember /980
cvada . B
ELEVATION: ‘ /N DEPTH, 150 19 300’
. HOLE SIZE % } EXAMINED BY, M) Sweeney
SAMPLE DESCAIPTION '
3EPTH | GOLOR
- PRIMARY SECONDARY
et
) Fale Tuff: Pink Tauff disaqgregetes om wetfing; i s Uer Traces of Atwatite,
Wi pink, ¢/¢7- r:':lt;' 7r¢‘;. “+u remaias inTact, Temces of C/n7 replactment of

viteie Shards (s Joca 1/7
fattuse.

160
Pude Fou s Sawme as aboue. Same as absve. -
160 |, [
gresa.
Z 70 ’
170 iﬂ-lé 7:// fasks very vd;ﬁr",l“{ Fhan Prlc.l/cus Fdmple. . Traces o f jotTh{tc
s [This  reck  remains ‘ntaet on wetfing. Growndmass 5 | 0 iiarty “disstminated
i . with f&/L' brown- pink w(th reenish  patehes. Lontaing A ot rock.
280 T crystal clasts of ~ SamidiFe , 0.2 -Zomnn lomg, 5-10% and of roughou ‘
| Tpetehes. bistite , S-F % , the Sawe crystel clasts s presint in abeue Sa»vz/{s
Pule '//'L.é(: Similar Fo  above Sample. Traces of oeThite.
280 rtem : . .
h i Mn oxides ((black) infergroan
with Frnk i ' 7
hbe with gqreem < ;Zx
190 |fndaw dissedinatid Threughont
ibiviod ro<k ; Mn ovides = 1%

190

[Fate
J"l"

“Tuff: Sawe rock as aboue,
See Fhin- sSectionm Jll‘f"/"t"/'ﬂn,

ij , Mn-oxide dtmdrites
dissemnated ﬂyran;lm.d‘
rock; M -oxides Llsa

coat fractaves. Traces oF

210

]/u-t

<

200 disserminated qeethite,
nuf/ TuHf: Same rock ar  aboue. Mun- o X, des disseminated

200 white o . . ' ‘r‘hr.ujh'ou'{' rock. H dark
pa/t jrun wicaf ela occurs

in veing, somedt mes 2

A is associated with Maax

l/zry pale

290

riLn B

300

See ' “Pthin-section description.

ﬂﬁ{; Same Crock as | aboue, Sawme a5 abovec.
210 browm - e -
v oramqe
tun'fhjfltn
2 2 0 Fan‘r.l-u'
V;ry;a/z Taff: Same reck  as aboue. Ccnfa:'fas “trace amounls |Lantaing snily Fraces
220 ordnge- of disse i nated ’f"-]"‘t‘{" of M oxides.
,p;‘nl: ) ’
230
Ve ﬂﬁ( Vew Simllar o previous Samfn’t‘, Countarns Contar trace af
23 1€ pink ’ S Sdnidime and biotite. T T o
0 peie p crystal <lasts of S.‘".‘ e an totite. “Traces of | disseminated Mu oxides
. ax dissem imated mag netite presewt, and of caledte.
240 whete L Hematite (red) stains
. fractuves,
7"/" 7;/7: ‘ S m,‘ as above. Disseminated m‘j netite 7;'4 ces of disseminated
2 40 gff:j Pre semt Iz} Trace amounts, P jO‘th"fL / hermatite.
white
250
Pale Tuff: Same as above. Traces  of
250 ) jrty +o disstmrinated 8 ethite
white and  caleits  Sresesct.
260
’ Lignt VTuff: very Similar~ e ' .above sample. Greenm “Tr o disrem;m
) i 5 J ) : ¢ ) aces £ i nated
2,60 'j’“"' color, dAuc 2o dissem wated | aeladoxite(7). M ax:‘Jc:, c’_/.‘c/ou,'f‘(fj
240
L/'j/-;t‘ '774%,- Savme 43 above. S ame as  above.
270 jrun : ’ V
280 .
280 Light N Tuff:  Saime x5 abooe. |Cetadonite (= Brignt
w’;‘;: N reem mics [ clay ) occurs
/,m,d'-“ both as dissew;mations
290 of ‘and ia peinlets , Jess |
Jarkjmq . “Fhan 0./ e wide.
[Pale Tuff: Same. as above. Contains calcite both as
disseminations anmd in

veins (1ess Than

rave
Ol wide). Greem color
due. to resSence o

ce/adonite,
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WELL: . PAGE.
LocaTioN, Diri¢ JV“”‘ (Churchill Co.y ey cutTings SAMPLE DESCRIPTION ATE, September (956
. cvada . "
ELEVATION, 4 /4 DEPTH, 300" T %S0’
HOLE SIZE -4 } examinen sy, M. S Sweency
DEPTH COLOR SAMPLE DESCRIPTION:
. PAIMAAY SECONDARY
Feet .
?n./g ﬁﬁ( Contdins crystal <lasts of Samidime and C/a..? rgf,/.,‘,,.,e,(-t of
300 . 97ty to | bistide, vﬁl'” /55t nated very finz«;n_»‘nu{ m-jm.z‘-'ft. vitrie, matrix s
white |Matrix 5 s0 5147. ik, ot d,‘:‘gf/;ga,«s darin fatensae .
370 Sample Luash:.’nj, e ' 7
1./71(1‘ : ’7;74/ ver ;-,‘m,'ll,- Fo  abouve s:.-—-/:/< , but net  as C V
: </ .
310 Jrey e Strongl. c/47- altered, Dots. no? disa 7r<jaﬂ“¢ So ,47, ‘H“r‘.ho” of
white. 9ty ) ) ) . ; vitr/e jr-um{mur of
) Completely daria washin . -
w .
320 Da/kjrtj. Dark grey ,-[,7,1,’f,, pocphgry chips Comprise 36% of 7
X this Sawiple s 'rbyelite = dike 2, flows 7, Xemal P 7, welded ;nr(ruu/?
320 L/j‘ﬂ‘* ﬂff: Sqame as abouve, Same as <bove;
rey To .
Z’hZ{‘. l::rl,’ grey r47-/,7‘< far/;h7,-7 Forms [0 = 15% of :/Se -z‘facz:f Jaf
s i3 - .u»-/:/‘. FsSewt nale
33p D;.rkjrl7, . : celadowcte
43 ‘l/Lr7 ’ruff,“ Sdare Frock as eobove, Traces o f disseminated .
4] pati. . ’ .
. leete.
‘brown. | Only « few: chips , less Than 1% of sawple, calecte
340 are froea The dark greq rhydlite perphyry preset
> i Previous o Sa~mples.
34 ‘ 07(7-4 'Tuff: '/L'7 5:’@//4/ to  aboue Sawmples. Lomtains CI¢7 replaced
) j”_“‘ crystal clasts of Sauidiae and bistite. Trace j""“‘"’”""-‘s; cpidate
§ Ao wmts of dissewm; rated Mmagret b Sccur, preset 72
350 The Growmdumass 15 colored ke €pidate  or Traces of disstmimated
VIomtromcte Mn ox,des.
350 6..“7_ _’("uﬁf: Sdmme s “\‘500"’ Same as abowve.
: jrun o .
360
‘ Cve Tufl: Contains ¢r7'_:f“/ celasts  ef Samidine Mn-ox ' des ‘ocewr
3@0 7 and ‘ b('OfrfL . Trace anmounts ."7( dissemr. nated’ Flr(.lj_ A ft.u' Jeese
Ynaqmeolite Presedt. Pumta ceous 7 Thic f’ﬂjp«{»«{s p7m'f< 5r7:~/'a/:
370 form  S-is%  of reck. presemt i This
. . S et pla, .
G—ftlf Tuff: Same as aboue, Minsr duounmts of @
370 . pale  liwme
’ —j""(
clay . repleces wmatrix;
7 ‘/.7 G. J
dCCurs tn Irre farm
350 : patchies. 2
G-}¢7+a Tuff: Same rock 43 above. Groundmass is moce |Pale lime grecw <la
380 greg- elay - attered Than - "“"“’“‘ Sample; rock . o re adbundent 7
; reqa “ i . .
disiggreq tes  a ot T durd washin TuH ceataia h .
Jreen pumiie HFra paets amd  (thic  Afragminmts of andesite “ o previeus
-370 which fori ” less Than 0% of re 4_{?:;{:5:"‘{;“{?‘" mgterich Sarmple,
G'r'f.y Tuff: Same as abouve., Growndumass disaggrega®| Same as aboue,
370 to on wc.ff,'nj- ' ‘ .
rey : . .
) See Fhia - SeetSon stcr,,:‘t/'on.
retn
oo J
C—rc7 7'“/6/? Same «s above. D""‘jjﬂ"j“,h‘ & o Sawme as abave.
%DA t"‘ wcffin7,
i )
“+1o I
‘ : G-n7 tol| Tuff: Sawe rock as ‘absve. This sample Patehes of
410 9re3- remained inatact duf:'w W‘-“‘fﬂj. S LAThie Pranslucent [ime-
Jretu. fraqg memts of Andesites, etz are commrom; Green <lay .
420 Th¢.7 are . more mag wetic  tae. 7““76[.
420 L"jA't‘ 7175(; S ame r‘ock“ as C above. Grouwndmass 5+row717
limes Rock dis <99 rt.j-‘fl-: whte wet. rcP/chd b o
remm - : . am .
j o . . Frams lucent /lmg-jrzuq

.f./qy_

430
30

"

Tuﬁf_:‘ Same rock Tas absve; 'dfs_d.ﬁerj.x'f:s

Grroundmass Stronm Iy

450

tarthy on W('#I."?' ‘ "—/”f‘(d:‘bj -5"'7 c/.\j_

red Trveqular stains of

4710 . Rewratite ‘Uyroajlu.d" rock,
White. Tuﬁ[: Same a5 adocve, CLosntarins <rystal Specks o f <arth

47‘0 dnd clasts’ o f Sam. d e amd biot/Tte . LiTh.c Aematte disstimmated
f"’v"‘k' Sfrrag ments ok andesdte For m 5% of N throughout roct. Cround rass

S‘l‘roq;/n, cla y- rep leced,

Sa..-.."/:lz, .RZ:Ck_ _‘/I';‘jjrtjﬁflr o w¢ﬂ,‘...7, C
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WELL: PAGE: :
LocaTion, Dixie Yalley, Churchil) (o) weiy cuTTINGS SAMPLE DESCRIPTION WTE _September 1950
Yevada . - 4 ; /
ELEVATION, . 45‘ 0epTH, S0 10 _&00
HOLE SIZE. vg} EXAMINED BY, M d Sweeney
SAMPLE DESCRIPTION
DEPTH | COLOR PRIMARY SECONDAAY
fret i : -
,Dz.tp %/‘/ Cantains cry:f'al clasts of samiding and bistite Croumdmass (= vitrie Shasds
4/50 Mmarson in abum/anc(__r Simailar To pPrevcous)y  described Samples. has beem c/ny-‘/ﬂru/ @]
— red Fuff alre contains' andesite 10 PG fr-.jmmtr_, Flroded with urf/.y hemeatte
460 ‘ '
White '7146{ Similar to abeue 5""’/’/4‘ Weak hemetite stain f"j.
oo and palt . Weak 1o moderate
(nrﬂ‘j d 4/47—4//'<ra.+/an 07[
B ]fnum/nvd!)ﬂ
420 : .
] L,'jin‘ 7:]{/‘ Sawe as aboue. Lithie fr.;mmfr Sorm 3-5% of Weak Aematite Jfar’m‘n7 ou
Yy . fractures. Groumdmess

450

. 7'!7- ]ﬂfn

rock.

replaced b 77401- rey 5/47.:';4
'tn'.,/ :f.fs ,jf <¢/‘Jen}7f¢
(67iqut gren) alse presest.

(rrey-
jrzZn '

Wi
435

Tuff: Similar T above Samplc.

. jrmm—/»mss.

C/a, of

- alferation

4y

Light
/<U/j ’

500

7« (13

ﬁf{: Contains Crystal clasts of Sawidine and bistite,
Loroundmass 4”"5]"]‘{“ when  rock 75 cwetted.

Sce “thine stction J:su.'f»‘t'ian.

. (= ﬁr.’h# jra.. 5/47/1-024)_

Clay - & /e ration of

Vifric Companments ; Same
celadsnite (2) preseat

500

L7h%

5/0

(L//Z
er "

ﬂf Same - as  Aabsve,

Same as above.

=Yy

L;7A7‘
K_zllj :

520 . |

jr{lu

ﬂﬁf: Same

L as  above,

Same as abave.

Traces of disserminated
j,aTh.'& /9/4.“»1'5.

S

(‘//7 ]ﬂmv.

; - . » e - -

eﬂ;f j"j Tuﬁl‘ " f”f”" :j(bnﬁc ! #// d:L/Z(J ab:’r are ::;‘l:aw Celadouste /cla replaces
520 4 ortions were P WL ” roundumass. Po'rite

.’::‘h“ Clay -aitered. Rock confaing <r7:f41 clasts .f San;/diae 1 fresh) coats ' fractures-
_{3 ;‘/{7 7’{:»« amd  of bietite. Tace - amounts L m‘]””‘l te occur only Trace Amoumts

o as d/sseminations, satum,
T | Derk g7tq 7;_/{ Sdme as above., These rock chips are Leladomite / c/47

530 ;Z:d of hard; jn] ceolared portions bbb e witrcous laster | gigiration A,fjraunJmaﬂ,

Traces ./ calerte presext.

@uk j'v‘j

774{7( Sawe as above, Hard.

Leladencte | <la

boo

brown. -

5‘/0 ;:r'::‘h:s of ‘ replacement. ;f rowsd s,
_I.';hf]f[ut Trace Aamounls of
550 d/sseminated ot 7h/te
(after p,,,'fc)j
5 N Gretar |Tuff: Same as  above.  Hard, S are | ms  aboue.
50 j”7
560
Greem= ’ﬁtff: Saeme as aboove.’ Hnrd. Samme s above,
560 . jruj
)
54 Grcen- |Toff: Samie  as dbouve. Hard. S amre as abooe,
b g7y . '
530 , A
55% 0/4./»4- 7:][/(.“54»«; as wbove, Hard. S ame as wbowe.
grey . . .
S |
» Greanish ﬁﬁ[ Same &S @baue. Harg. Clu, replacemaent a-f
570' . 3#17‘ Saee  Fhia- section A‘Lscri/‘l‘;on 2«/ )('_,.,7 J’.,ﬁ(’"ﬂ‘n . (:-1;2,;.5/’. ‘°*r"""‘*‘ averages

P*#“"’ main 5147 /;uk at /2.6

RPN

7'@:( of . f?."vf‘
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610

V(ry ::m,/a,« # f/(duu:/7 desars 15«/.54»,/:&

WELL: GEOLOGICAL neponr © PAGE:
LozATION: D:\/’c U;H%L’ Churchill C" WELL CUTTINGS SAMPLE DESCRIPTION OATE, _epfember /780
. evada : . ’ [
ELEVATION, : qu_ oepry, __ 629 nn _750
HOLE SIZE, VAP Examines sy, AL Sweeney
SAMPLE DESCRIPTION
DEPTH £OLOA -
PRIMARY SECONDARY

7"441’.‘ ) i

- Brownish ﬂﬁf Contarns <crystal clasts °f, 5‘*’“.&""‘-, 32-5% of Cl/lJon:fz /5/47 alteration

600 9y~ rock; bistites are’ wery race. Rock rs hard; it was of  groundmass,

jrun. /orabuS/ well welded  and s mews Jar 4./7 deur fr.'/fi«/. [7races a/juﬂv e amd

ca /a te.

610

Gﬂlﬂ—

jrt7

620

Taff: same as abave,

Hard.

‘wbove.

Same «s

ConTains ver

) Grtg - 7L . Simmilar 1o above .Sdmf/(. Hard. 1/ Hle
620 brown: ﬁ( : - celadowcte. Traces of
cal};fﬂ) ]“ﬂ”%‘ present.
630 .
Dark]nj ﬁﬁr, Sincilar to above Samples. Hard. Patchr celadomite,
630 witle - ’ s . Thin veins, 0.1 =0. Fmen wide,
rees i .
fitled with palc green and
atfehits .
é¢6 {patenes white minerals,
White g 'Tuﬁ‘ Containg  crystal clasts of Sanidime in & '?‘.,“A of czladon t
o |4 ) e gl e ] » it
él‘ll' ;,:;Aanl white, jnH.’ jr bmass w P fchl:s ‘ of grey @ er(ou. Cronndmass (+ vitric
rrem - : Components) partially
650 fnt‘fdlt.f replaced 57 c/ay,
G50 | [TeH vey sl rish T g Tar 2U09TINTES | breanduans viry
- //nu-jru. on ucét‘mr 5’7‘7‘0/_ <lasts same as . N 4/4.7 il tered.
fou les .
|pate red | previeas  Sawmplics. .
660 - :
660 Pale Tuﬁ! Same as.  abouve, Confdinms “crystal clasts Same as xbaue
A lime- of fans Jm¢ awd  biotite. Gru‘m!m-.sr d,,-gjjrfj.-la .
gree n_aJ,/7 an we l-é,.j
670 |7
6 ¥0 e ﬂﬁ( Samwe as aboue, _Sa.wvv_ s abowe.
fimea .
green
680
680 White Tmﬁ(.’ Sawre &5 aboud, Same as abouve.
with '
lp‘.lojtux
6 q 1) . ;:a.fdrt:
6 q0 5"“7,':1\ 7:4#': conmtaias crgstal alasts e_.{ samidine Weak) +o Modura:hl‘j
whete And biotite 1 = ish white, oty cley - b itered.
> growndmass. See  Fhin-section diseription. | pli, carbonate
00-: present,
c-flj,'sL‘ T H’-‘ ‘Same rack as ) abouve. Groundmass S aime as aboue.
?00 White d!sd.j’ rtja‘tl: G W‘-té'-ﬂj’ |
Fio
?/0 G-rc7"3k ’ru# Same as: aboue. Same as above.
white
720
. 720 L'ljh?t T“# Sieailar e .'“'b:m”’ so“'?l‘ 6147_4/&,“/_ S ame as aboue,
9rey-green, Vitric roundm wss d'sa reqotas o
73 black wethin Andesite [basalt " 1ith e -Fr‘aj,.,g..‘-l-_r
0 for B0t of this 4
7 ol . . 15 Tk ﬁf '54”"? le,
230 Lignt Tuff - Fiwiilas  Fo mbove - Samples. Comtains Same as dboue.
greq with irre wlar patches o F celadonite ( br;jAf— Ase  <Comtaims /:nfcﬁ.::
. veen 2L ; H'(rnﬁarl, . > celadownite.!
;Z%O F)n‘zku j/ “ L[‘7/M ea) Mo derate calcite
- — . aiteration.
) ‘Lijh‘f 7‘“#‘ Siom lar - to abovt samplc. CIQZ{-_.L/f(reJ Weak. 1o wmoederate .
?40 : jr‘7 Vitrie roundpiass ~disagare ates | on  we cla alberation lndu-/mj
. ; Lgthie " 7[,4_7”‘,‘1‘5 Com/or/'ﬂ [6-1S% o—f Fock, P“/‘c‘v celadonite.

Colcite present in
woderate

Ao unts,
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WELL, : PAGE, :
LOCATION: D"X('\'/f Valleg, Churetd! Lo weip cuTTINGS SAMPLE.DESCRIPTION aate, September /9]0
vada
ELEVATION, ‘ / DEPTH, _ 750 ta _Foo’
HOLE SIZE, 7|2 ExaMINED BY, M Sweeney
1 SAMPLE DESCRIPTION
DEPTH | COLOR
_ SRIMARY SECONDARY
Feet )

750

760

Light
Vit

Tuff: same as previsus Samples, .5/47-4'/-&)44/ matrix
"'"“‘jj"j"f” on wcﬂr'nj, . ‘

Moderate v:/¢7-s/f¢r¢ffdn,
Laleite m.,./,ut‘ly
abundant.

760

770

/_l'.Aé
7
7

- Siemilar o frzu/mu Samples, Contains coystal clasts

e

“Vof fitdspar and biatite, Arthic clasts of [atite] andesite

form 100 15T of Pff Matrin disaggregates om
wetting,

Moderete <lay alterat’/om
a,l vitric nZ-c/wa:.rA Lalete
Mchr&l‘g( abendant
Hewatte /J-d‘..‘h Frl:(.d‘ (w

lom wdt Teims (after pyrite?)

750

Fule ’fu(f: a/:‘s'ffncﬂj d ferent f’--—' above. Sample, Does neat Grazn watrin  <ontaras
?40 regn s 49r e whenw wet, Contains  crystal clasts o : wiiner | disséminated celadenite.
A s 99 <]-:f 'y : ,
pade T Sanidine! qud biotite n « reen - or @ redt eolored Red matsiv s L‘,,A[(/‘yJ
red roundueass. Flattened pumice” mtnts form  abeut 5% of hewmntite Stained,

ra
j"ack, ALithic  Frequmonts form Szc of reck (s amdesites | etc.),

Frraces of caleite presest.

Fale

7{./4’; Same a5 above, [rtin and red patohes

MA7 occur

Same  as  above.

1 %00

Z80 et N both im The same  <hip. :
red :
790 o |
) ?ﬂ/{. rrtn Toutl: about 38% o Thise <hips are very Simtilar To abeye Sarple, | Leladondte om rectures.
470 and Fewainder are puttled in celor; mstfling s om a Swall Scali, | Weak hematite stainism
P“’//‘ [7hisc chips are j"l“l-, creamy white or stted Purflijl, and pﬂsluf; caleite modirat,
abundant. Chtrt- celadonite.

apalorchest,

Creamy white <= this white has The appearsnce of
. 7% small -$cafe brecciation == reswét ine?
Mang Sbips ethibit. Fiatures of Smglseale, breccialion - reselt o fantng?

calelte fills spaces amenm
bracoia Jrqu’»u-d‘s, J

820

/-l’jh#iqu, 7:#5: A pale B bu#, j,‘»«.]) u«'f‘r.“—crj;ftl tuff f;r»-x ~S0% [Llay alteratiom s
?Do reem, of YAis  Sample. reem  on red  witric - {ithic Fuffs cach maderatel, well developed.
red form ~ LS% of sample. ) . - Caleite (s abundant.
XZO ) . 77'1:(: o f oeThite (éfflf
, pyllmat?)” occur :
e Greg - Tuff: contains crysfal clasts of f(/d:far and bistite Moderate clag -alfecatian,
8]0 jn?n, in  a. r;y-jrun (t/¢7-r{:l.) or red [himetite- ' lalcite 7[‘,;,, abundaxt .
red s‘f’ain(d')jjr'u-;ima:,(. ' . N 7 :

820

[Pale butf

7‘“# Contains crystal clasts of le./:fafs and brotite

rown Jwa.u

Same as above.

with n a /:4/( buff '- almest white- wi th
j"‘“’e’, vitresus Jr¢7 Strealcs (bands o ,Jl"«"/r:'f,‘«f,‘aq 7).
830 ‘ '
[Fale buff ’ful[f_- Same as abouvl. E xamiaitisn in Thin-section |Weak o moderate
830 P Shows That +he roundmass has beew totall 4/47— alteratiom of
jr¢7s'lmkr devitrified To Fime - 7r4in¢c]) anhedral Zu.&ff% round mass. Caled fe
B840 2ud Kspar ' © [dissemiaated  and i
. ) veias,
- . C’(; s 7;#'\ d.».;,u_f/7 vitric —= Contains ftw 'F"J‘f" Sdme as aboue.
B840 |white |aid . bistite phenacrysts.. : :
850 ,‘
- Grey- |Taff: sdme s above. Same as above.
850 whte
860 |
G-f“,_ tTu ff: Sawme as above, Exam;mation im Thinesectiom | Same as «boue.
860 white reveals that thisisa u.'fric-crysfal 414{7(, Glass Aas Calcite ocaurs Qo
beenm ca-v,flct‘cl rclpl‘ctd b {«'..¢-j’..;n¢d,_dnhtdfa/ Veins awnd /o:q//7 floods
) . stqf amd warte, Crys?al’ clasts 2f samidiae; roundimass .
870 r

F""7"°‘[“‘ md  biot/te are . presext,

icrocrystalling guarfa occur
o J{u.insj

670

870 6‘.“ . 7;«# Sawme " as abasve. Same< as above,
white
880 , .
Greg | Ta S Similar  Fo  abave .Samplc. Ratio of Same as aboovce,
880 white Feldspar clasts = To round eass s h:thrj .

rousdmars Mmay be n./a.fiue/7 mare promc” 7o

J:’sAjjfzja.{ion on  we ﬁinj.

900

. G,’ruja ﬂﬁ‘ Containas Z)uad“«t 0 €qes //} oTherw ise Clag-alferation of grrendoms,
870 white | Similar, To prefious Samples.. : Veil and disstmiaated cudeite.
‘ / Micraceystalline warts occurs

SEE THIN. SECTIEN DESCRIPTION

in frdetures with caleite.
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WELL PAGE:
LOCATION, Df*/f\j ‘1/4th; Charchdll Lo, WeLL CUTTINGS SAMPLE DESCRIPTION 0ATE. September 1780
. cvadd y i
ELEVATION, ‘EQ peprh, 900" 10 1050
HOLE SIZE, : 'de examnen gy, ALJ Sweerey
DEPTH COLOR } SAMPLE DESCAIPTION
PRIMARY SECONDARY
2t )
05 '[';r‘j Tuff: Same as previous Sample. Gfaum/mas: (lay-aitered | Same «s aboue,
white | Wtoic shards and dust) disappears’ during waihing.
710 o
9]0 ﬂ::ﬂdﬂj C;'"f7 Dolomite : f':"‘_j"""‘d) Fubn 7“"*‘“""/' Pyn'ﬂ —fl/'//s fr¢<fuur/r
. “ . Py /.r——u ~0-5% a/rock,
720 jr(7-uhif¢ ’
?20 . S:a;ng‘ C/\L/i'7 Dolomite Saumee asr above.
above
730
Dark Datomite is dark qrey. ?,;e,.r occurs in
730 J’f‘): White rock (s a Sitric-ceystal fuff ; (T contains ,cz..‘m.;“ in delemite.
) white |erystal elasts of Sawidiné and biatite in wwhite] ciay deueteped in Fuh,
95(0 . Cléy= wich matrix which rsa reqates om wedtiw ’ ;
: l"‘d‘y, J,‘F[rsu‘ion aud?.ris cAadcates clay (s moatmer,llondy) )
76‘0 Same | Dolomite and Tuff: same as above. Same as &bove.
. as
abeve
750
950 5,:‘. Dolomite and Tuff: Same  as above. Same as above-
above -
76 Q.
?6 5::.: Polomite  aud ’r..f{‘: Sawme a3 abasve. Sa e as e bouve.
O above
990 | ‘_
Mettied | Doiomite : '/‘M‘.j rained <l14r-(7. Sawe as absve
re : ’
q?o 7nn7J : : . ’
white |Qbant 10 ta 20% of The chips in this 54.../1/4 are froms
?50 Tilgamwe white 5/47-r-f<l\ Fuff  desceibed  aboue, )
9 . ] Same DPolomite: Same as n.bo.u'., Teaces oF /’7”-*‘ .
80 as fractare Sarfaces,
a bove,
9790
Same Polomite: Same as "'b""‘--.v Same as obove.
7‘?0 ) as  |ske Twin-5EcTioN OEsSRIPT (0N
abouve
1000
- Mottled |Dolomite Same Aas aboove. - y -
1000 deck 3oty (Y T f/r.fc P 7[(;¢furrr.
a”; orms 0.1% of reck.
white '
1010
Same Dojomite: "Same as above, Same as above
1010 | 2 '
abovt
Wozo
102 Same Dolomite: Same as abeve . Same as above.
0 as - ’
abavt
1630 | |
T Mettied  [Dojomites are mottled grey awd white s Fhese chips )
1030 Ndark y forw Yo S0/ ‘7‘ s;»«fjlc..? ’ < chip ) ?7f.:c ,S?C"u”‘/a; y
an . . . ractor o olemcTe. )
. . Finemarained sSandstomes are buff, These Lhips Frerm . . -
' wiite <~ graine : 5 heps T Troces »f geaThite occurs o
10 4& b’#l . 25_ 50%5 “14 ;a—-f/h A Aetw ‘zluf: bave  Stickews ided Ef‘ﬂ‘"’“ j,‘,‘ Sandstones
. ] wrfactS. B :
' 1040 5::" ’1),,/»;«{-1‘:5’ And Saundstones: Same as  apove . :15.4”“. as. above.
above
poso




WELL:

SR-¢

GEOLOGICAL REPORT PAGE,

LocATION: Diyie Valley, Churehill Co.,

WELL CUTTINGS SAMPLE DESCRIPTION LOATE,

9 L 10

September /780

2130

butf

Nevada ‘ ’
ELEVATION, 4 / OEPTH: /054 10 /280
HOLE SIZE. "7 } EXAMINED BY, M. 5Wl.¢nl7
. SAMPLE DESCRIPTION
PTH COLOR
O€ PRIMARY SECONDARY
fu:f‘
_L:'jH' Limestone 75‘«.7»4,'.«{ FThin ( fess Pham Irm wide)
14050 j"‘7 Caleite veins occur.
7060
2060 Lf?k{ L imestone: #‘-'ﬂc-jf--'-'ti Thin  caleite wvein s,
6 9rey Traces of PyrFe im
fl"‘fuf(f,
li070 |
. Mottted Limestone: 7[-"‘1- reied. Same as above.
2090 [dork awd J _
/"7:‘)1';«7
1080
Sawme Limestone: Sawme as above. Same as abeve.
1080 4. : :
above
7090
Same  |Limestone: sand and Chl/\‘?!; f‘;’ﬂt-jf'diutd. Dissemtinated Qud vein
1090 .as SEE  THN-SECTIS DEScRIPTION P7r1'f‘¢.
a4 boudt T [Thia calefe veins.
17100
L.'7hf' 54uJ7 Limestome: rock contains a Seall P—n,ur{,‘an of Tracts ,{ vein and
7100 grey fine - sand. ‘ . d/;u»-;“fdﬁ e, beth
) . . ‘e ; o/t qow ccur in This | lresh and oxidized.
0 i 7['.0/‘ CL"/” ’c s/ . keusided 7(‘ / j 7‘ : ‘» i ’ f.f::u f7’/§4 is im 7u-rfe»
117 ampe: veins,
Light (alearcous Samdstome: Compestd of Fint saud awd caliite. |Traces «f pyr-ite.
1110 |, Sens tare sue e eried
grey- cHlow cCarbomate [Fe-rich? ] Coats &-;m:k —frac wre Surfeces- shl-fégus :d<d.¢{a.‘h‘ geuge
. . - ; ° rock. . chips resget,
120 budf b aso disseminated in parts + e -flw,{’b’chuJ, eventte
tained And ve€ined
SJ’-'Hsl:nlf :"!Ln:. .
- Light ’ Calecircous Sandstone: Same as above. Parite [ mesth oxrdited)
20 ey A alcurs im Trace Gmounts
11 7 ’ disceminatioms (0.1%),

as

Fault ]au7g cf\f;g frzsl.(ﬂ

1130

L/7h1"

Jred

1140

Calcarcous Sandstené: Same as above.

Traces of docsl awmd
oxidiged puyeite, mastly
Fhim Veins, less Thawm
L an
Less f,r:?c At (-

pPrevions Sample.

P

wide.

1140

L:'7h+
7r¢7

7150

Calecartous Sandstonc: Same as above.

Traces of ox.dimad
pyrite -= less Thau ia

abowe Sawmple.

1200

: Light  |Calcarcous Sittstone: finer-grained  Than above  Sawple. Containg tracas of -
1150 b oovie ’”ﬁ-‘l.’ . laminated. . axidined aud frech
. orﬂm)t d Ssemminated” pvf(éz.
1160
L:'7h1‘ Calcarcous Siitstome: Same as «beve. Containg less f:,r.‘h.
J-Z 60 browmn- Tham above Sampit.
4"‘-'7: Tawlt gange chips present.
1 ,}0 Li7h+' Calearcous Siltstene : Same as  above. Same as above.
brown - .
J 0"‘7‘
1180
) ’ L/jhf Calcareovs Sawdstene: Coarser- jr‘inld “Fhawn Previous Same ws abauve.
11 80 brown Sample. ”
7190,
E zzq ,L,'7L|[' Calcartous Saudstrne: Similar o previous Sample. Traces of oxidieed ,
(a} orange disseminated imaamette.
nge- | SEE . THIN - * )
! b.-aj.«. . f SECTION DESCRIPT/ION Thin caleite and ca/:h‘:/zfg.

Veiins.

Fa.u./f-;'au74 chips  presest. -




WELL: ‘S’e' 4
Divie Yalley, Chuvechill Co

GEOLOGICAL REPORT oage, o Tof 10

September 1930

LOCATION: - v WELL CUTTINGS SAMPLE DESCRIPTION BATE,

Nevada - ’ , ’
ELEVATION, - {:A pepry, /200 10 /350
HOLE SIZE, v‘> exaMINED BY, ALY Sweeney

SAMPLE DESCRIPTION
DEPTH COoLoR
£ oLe PRIMARY SECONDARY
fect §
: Tl Calcarcous Siltstones: Fine- 7rain¢.d) well ctmented.  |Traces of oxidived gt
1200 oranjtf R sacts Ul'7°f°u$/7 To cold , dilite HiL. awd Jor pyrite —= gome
pale . +o h(vval‘h/guﬂ-.‘ﬂ.
red Some fruh lp.r.'h. as
1210 Joose (r;.:fa/‘r-
127 ’P,’/L. | Calcartows Siltstoncs: Same as  above. Traces ‘of onidized mgt/py.
0 brown - Cb,‘,,, of limonite- starived,
1220 orange slickensided Fault gouge.
Medivm | Limestona: -,f;.,.‘-jrq.‘-«d/- not laminated. Thin ( limtan wide or lesg)
.ZZ«ZO 7r¢-1 . calcite veins,
. “Traces of fresh Ps,ru'h'
on ractures
2230 )
Medium |Limestone: Sawme as above. Sawme  abouc.
12,30 d+° ‘ave P alse” seen inm
ack 374 widtr (1-§mm) calelte
1240
Same | Limestone: Sawme a5 above. Same as a.bove..
1240 s
abouve
1250
Sdwe Livmestome: - Same as above. S awme az above.
1250 | s '
above
7260 |
Medium | Limestone: Same a5 abour. Thin  calcite veias,
2260 j"‘1 ’ N Traces of dissesminated
) pyrite (oxidized).
Stickens/ded ch/ps
.ZZ 70 L present. !
i Mediwm | Limestone: Same as aboue. Thin caleite Ueins occur,
.22.;10 “to a fgw contaiin P-’r"f¢.
dark Pyrite. also coats
2280 jﬂ‘7 z'n.c.éuns.
Medium | Ljomestonas: Same  as above. Sawme as aboue.
1250 j':j ?7m‘h_ oftt oxidized.
a Slicktmsided chips
1290 ;‘}Z;.‘ Prt.u.qf,
Mtdinwm | limestone: same as  above. 77».74 /fa.ff.’a//.’ oxrdized *o
1270 7:“5 SEE  THIN- SECTION DESCRIPTION Acwmatife) occurs im veime
9”;_ M lawd as dissemima Foms,
1300 |7 sewn
Mediwin | Limestome: same as above. T him  cafcite Deinspresemt:
1300 j"‘j ' Some Comfajnm jocﬁh.’ﬂ/
hewatite (Qf*l f.,r.'f(?).
Slickemsided <hips
1310 Presewt.
Medivm | Aimestane: Same as  above. |TAIA caleite veins presast.
1310 ey . Fresh pyrite St om a few
Iret ’1
fractare Sur faces.
' 1320 Slickensided chips presead.
Mediuem | Limestone: = Same  as abouve. Thin calcite Ueins occuw
1320 jf¢7 Traces .,f drissemn matod
L Joc.'f‘l«-'*!.
1330
1330 Med iumn Limd_,sf&n(: Same as above. . Thin caleite Veins sceur,
jr«.u’ Same off whick
. comtarsa F7r-'f<.
1340 - . ]
Med ivm L mestone: Same  as abeve. Same as  above.
1340 |qry |
1350




SR- ¢

GEOLOGICAL REPORT.

10 .f 10

1480

mater'a ‘s often s//<l<tu:/'d&d7f-ofms

I=3% of Sample.

WELL: PAGE, .
ocamion, Dixie_alley , Churchill Co.,  wgul cuTTiNGS SAMPLE DESCAIPTION oate, Depfember 19 30
: 'tva d , ’
ELEVATION N 4;‘ pepty, /350 To _1S00
HOLE SIZE, v‘} examinen gy, M Sweeney
. SAMPLE DESCAIPTION
DEPTH COLOR PRIMARY SECONBARY
feet .
Mcdium | Limestone: very {;m—jfa/au{,-euan Textured. Thin caleite viins presemd,
/350 grey . . Some of which contaraq.
. fraL p7r:ft
/360 Stickinsided chips oceur.
1360 Medium | Limmestane: Same as above. Sawme as abave.
er<7 )
/370
: Limestone: Same as adove. Hare caleite veing
/320 L/?h?" ~ Some of which coﬂf';iﬂ
9. Aematite /2« Fhite (after]
Py’ Jre? ). te in Thia
/380 {discomtinmans  seams (~0.1%)
Light Limestone: Sawe as aboue. Thin cCaleite weinsg
/380 Z . P,—g,,_,‘f'/- Sonre CoATAr A
J 1 Pyrite( ~0.2%).
/390 Siickiwsided chips
pPresem .
390 0_,<7 Limestome: Sawe as above. Calerte vejms contain
: SEE  THIN -SECTION DESCRIPTION Pyrte Sewme of which
' /s exidized P Ptumat i)
/%00 -
Lfmestome: Sarme as aboue . Same as ﬁﬁau‘tv
/%00 | Greq :
/410
/ . S ame as ab
Grre L/ mestone: Samt as above. cwve,
/410 7 : '
V420 ‘
Brown- | Limestone: Sdewe a3 <bove. Traces of fresh pyrite.
/420 Freq i
and Stickwrs/ded chps
y/43p Jrey P resent.
/430 S::L fui omes tome : Sawme as aboue. f:’:s' Phim, cale.te
above.
/440
4 £’rc7 Limestone: Sawe As aboue. Same as abooe.
/4406
1450
/450 Cve Lijmmestone: Same 43 abouve. Sawme as abooe.
7
Slickens ided chips
presewt.
1460
Gre Loivmes towe: Sawme as abouvc. Samme as above.
1460 7
/420
/17[4 C—n_v’ Limestome: Sawme as abede . RM‘/ Tl ) calete
0 . . Veins resemt , Soma
red | Faus 77«:-«.2( l\/?)t_h!m&‘)‘rft-/‘t_d’, elagye of u)hﬁ:"\ ‘o_:_‘;.“'-:
‘e

fresh and oxidized
Py rite.

/430

breeq, .

Loimestore: Sawme as aboue.

Rare , Thina | caleite

ULims ocenr

red. | Fanlt geuge(1): red; forms " 3-5 % of sample.
/4490 _
. G’re-'z Li;mestone: Sawme  as abeve. /97’,1‘(_ [/’nr“ -//.7 oxid zed)
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SHAI~OW TEMPERATURE "GRARIENT

< HOLE RECORD o ' 2
SR-3 - " Dixie Valley - A
GRADIENT HOLE NO. T PRaseecT | Southland.RoyaltyCompany
NWONE s 32 1 24N R 37E Churchill . Nevada

LOCATION 8 SEC. TOWNSHIP RANGE - COUNTY STATE
1/27/80 2/14/80 198.32 . 1472 . 4.83 .
SPUD DATE COMPLETION DATE BOTTOM HOLE '
TEMP. : sRADIENT 7011470
1,500' : ‘ R. Jodry ' Christiansen Bros. '
TOTAL DEPTH GEOLOGIST OR PERSON REAQING TEMP, COMPANY DRILLING HOLES

3I-5-806
< o o o [e] (e}

' A .
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0 “""'-»---J-.._“ . 1 , CoTemMp | | R R F
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: ' - - : , | TIME SINCE o
‘ : : N TET : compLeTion | 29 |20 [193
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40 \ : 300 S9-2 |139-4142.2
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SQ NT N Soo0 | &5 5 1maalisy
: . . , \ SERTREEE . N oo . | 487 wswmtlisal
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" 'DISCUSS "DRILLING PROBLEMS ON-ANOTHER SHEET




SR~3

GRADIENT HOLE NO.
3/5/80

BATE OF SURVEY

DEPTH | °C °F DEPTH | *C °F }| oepTH | C °F || DEPTH °C | °F
Q 104! 50.741 460 64.7.1148.46 920 78.41173.12| 1380 90.2 |194.3§]
10 | 19.6f 67.28| 470 65.01149.0 930 78.7/173.66{ 1390 90.4 }194.72
20 29.1| 84.39| 480 64.8[148.64 940 79.0{174.2 {| 1400 90.6 |195.08
30 - 33.5] 92.3 490 65.2 |149. 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 {195.98
50 39.61103.249| 510 66.01150.8 970 79.8175.64 1430 91.3 ]196.3
60 43.6{110.44] 520 66.4[151.52 980 80.0{176.0 {{ 1440 91.6 |196.7
70 44.7|112.44] 530 | 66.7[152.06|| 990 80.31176.54 1450 91.9 }197.06
80 45.81114.44! 540 | 67.1{152.78{! 1000 80.6]177.04| 1460 92.1 [197.42
90 46.9(116.44| - 550 67.41153.32|| 1010 80.9{177.62 1470 92.3 {197.74
100 .} 48.0]118.4 560 67.7|153.86(| 1020 81.2/178.14| 1472 - 92.4 [198.32
110 48.91120.03| 570 67.9|154.22[| 1030 81.5[178.7
120 49.8{121.64| 580 68.2(154.76|] 1040 81.81179.2
130 50.6/123.04| 590 | 68.5{155.3 1050 82.0[179.6
140 51.3{124.34! 600 68.71155.66{] 1060 82.3]180.14
150 52.0]/125.6 610 69.0]156.2 1070 82.5{180.5
160 52.6{126.68] 620 69.21156.56/| 1080 82.8/181.04
_170 53.21127.7 630 69.51157.1 11 1090 ! 83.11181.,5
180 . 53.91129.03] 640 69.81157.64/| 1100 83.4/182.
190 54.61130.28] 6530 70.11158.18{} 1110 83.7|182.66
2000 | 55.2|131.34| 660 70.4158.72|| 1120 83.9/183.032
- 210 55.71132.36{ 670 70.71159.26i 1130 84.1{183. 39
220 | 56.2{133.14] 680 71.0]159.8 || 1140 84.4/183.93
230 36.71134.04! 690 | 71.3}160.34{] 1150 84.71184.44
240 57.21134.94| 700 71.6160.88{1 1160 84.9(184.83
250 57.5/135.5 710 72.1]161.78/| 1170 .85.1/185.18
- 260 58.0/136.4 720 72.5/162.5 1180 85.4| 185.73
270 58.3{136.94] 730 72.81163.04]] 1190 | 85.6/186.0
280 58.8{137.84{ 740 73.0/163.4 (! 1200 | 85.8|186.44
290 59.2/138.58] 750 73.3]163.94]] 1210. 86.1] 186.99
__300 59.51139.11} 760 73.71164.66{] 1220 86.3]187.234
310° 59.8|139.64| 770 74.0(165.2 1230 86.5{187.7
320 60.0{140.0 780 - | 74.3{165.74{{ 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| 188.94
350 | 61.1/141.98{ 810 75.21167.36|| 1270 87.5{ 189.5
360 61.4{142.52| 820 | 75.4/167.72/| 1280 87.7] 189.84
370 61.7/143.04] 830 | 75.7{168.26{! 1290 .| 88.0[190.4
380 62.0|143.6Q! 840 76.0/168.8 1300 88.2| 190.74
390 62.41144.32] 850 76.31169.34]| . 1310 88.5(191.3
400 62.81145.04) - 860 - 76.6/169.88/] 1320 88.7] 191.6
410 63.1[145.58] 870 76.9]170.42]] 1330 88.9] 192.03
420 63.5|146.3 880 | 77.2{170.96/| 1340 89.1} 192. 34
430 63.8{146.84| 899 77.5{171.5 1| 1350 89.4| 192.97
440 64.1]147.38] 900 77.81172.04| 1360 89.7| 193. 46
" 450 64.4{147.921 910 78.11172.58| 1370 90.0 194,0




SHALLOW TEMPERATURE GRADIENT e q* ]
HOLE RECORD /N
SR-3 Dixie Valley | . C?A? |
GRADIENT WOLE NO. PROSPECT SouthlandROYalty mpan
NW_NE S 32 1 25N R 37E Churchill Nevada
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SR-3

GRADIENT HOLE NO.
5/29/80

DATE OF SURVEY

DEPTH | °C °F DEPTH | ¢ °F DEPTH ° °F DEPTH °C °F
o |24.0 | 75.2]] 410 [e4.4 {147.9|] 810 75.5| 167.9|| 1210 [85.4 [185.7
10 |24.8 | 76.6]| 420 |64.7 |148.4|| 820 75.71 168.2|| 1220 |[85.6 [186.0
20 126.0 | 78.8]] 430 |[65.0 [149.0{| 830 76.0] 168.8{] 1230 |85.9 |186.6
30 [33.3 | 91.9(| 440 [65.2 | 149.3{| 840 76.2 | 169.1|| 1240 |[86.1 [186.9
40 |37.8 | 100.0]] 450 l65.4 |149.7{| 850 76.4| 169.5|| 1250 |86.4 [187.5
50 {42.0 | 107.6{] 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 |e6.2 |151.1{| 880 | 77.3{ 171.1]{ 1280 87.1 |188.7
80 l47.6 | 117.6]| 490 |66.6 | 151.8{] 890 77.6 | 171.6{| 1290 [87.3 [189.1
90 [48.7 | 119.6]| 500 |e66.9 | 152.4[1 900 77.8| 172.0{{ 1300 |87.5 [189.5
100 {49.7 | 121.5/| 510 {67.1 [152.7|] 910 78.1] 172.5[| 1310 |87.7 |189.8
10  50.7 123.2] 520 167.3 {153 920 78.31 172.9{1 1320 187.9 {190.2
120 |51.6 | 124.8/| 530 [67.6 |153.6{| 930 - | 78.6| 173.4|| 1330 |88.2 {190.7
130 |52.4 | 126.3| 540 |67.8 | 154.0)] 940 78.8] 173.8]1 1340 |88.4 [191.1
140 [53.2 | 127.71] 550 |68.0 | 154.4f| 950 79.1] 174.3{| 1350, | 88.6 |191.4
150  153.9 | 129.0/] 560 [68.2 |154.7|| 960 79.31 174.7({ 1360  [88.9 [192.0
160 [54.4 [ 129.9/l 570 |68.7 | 155.6{{ 970 79.6 | 175.2{{ 1370 |89.1 {192.3
170 |54.9 | 130.9] 580 [69.1 | 156.3]| 980 79.9| 175.8/] 1380 |89.4 [192.9
180 {55.7 | 132.2 590 169.2 1156.5{| 990 80.1] 176.1}! 1390 189.6 [193.2
190 [56.5 | 133.7] 600 [69.5 | 157.1|] 1000 80.3] 176.5|| 1400 |89.8 [193.6
200 |57.0 | 134.6]] 610 |69.8 |157.6]! 1010 80.6] 177.0!| 1410 |90.0 [194.0
210 |57.5_1135.5]] 620 |70.1 |158.1{| 1020 80.8 | 177. 1420 190.2 [194.3
220 |58.0 | 136.4| 630 |70.4 | 158.7]1 1030 81.1]-177.9{ 1430  |90.4 [194.7
230  {58.5 | 137.3{ 640 (70.7 | 159.2{| 1040 81.5| 178.3|| 1440 | 90.6 {195.0
240 58.8 137.8 650 70.8 | 159,4 1050 81.61 178.8 1450 90.8 [195.4
250 © }59.3 138.7 660 71.1 159.9 1060 81.8] 179.2 1460 90.9 |195.6
260 59.7 139. 670 71.4 160.5 1070 82.11 179.7 1470 91.0 1195.8
270 . [60.1 1140.1 680 71.7 1161.0 1080 82.51 180.5( 1474 91.2 ]196.2
- 280 |60.5 | 140.9] 690 |72.0 |161.6|| 1090 82.6| 180.6 -
290 ]60.9 | 14l.6{| 700 |72.3 |162.1{| 1100 82.8 181.0
300 _|61.2 | 142.2 710 [72.6 | 162.6]{ 1110 83.0 181.4
310 |61.5 | 142.1| 720 [72.9 |163.2|| 1120 83.2 | 181.7
320 61.8 143.2 730 73,2 163. 711 1130 83, 182.3
330 [62.1 | 143.7({ 740 [73.5 | 164.3{] 1140 83.7| 182.6
340 162.4 | 144.3| 750 173.7 1164.6|] 1150 83.91] 183.0
- 350 |62.7 | 144.8| 760 |74.0 |165.2]| 1160 84.2| 183.5
_ 360 63.0 145.4 770 74.3 165.7 1170 84,41 183.9
370 |63.2 | 145.71] 780 |74.6 | 166.2{| 1180 84.7{ 184.4
380 163.6° ] 145.4/] 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 RESOURLF ) o STATE OF NEVADA OFFICE USE ONLY

. PINKWELL DRILLER' CoPY - ;. DIVISION OF WATER RESOURSL S | Logwo ;o
N : o = _ Permit No .
Lo , E -WELL{ DRILLERS REPORT B R TY Tt S
P Pl lete this form in its entirety . '

: {‘: | ) 4 ) easf comp: e‘ ] orm in 1is enhire

{ T~ owNER Southland Eoyalty.Company... ADDRESs.1A00Q. First National Bank Buildine

Fort Worth, Texas 7@102

2 LOCATION... SW._ 14 NE 14 Sec.32 TS24 NER..37.E Chur.c_hill._-.....-....'....cOumy‘
_PERMIT No..Thermal Gradient. Hole No. SB=3: ' : :

EX .~ TYPE OF WORK C 4. _ PROPOSED USE ) 5. TYPE WELL
~ NewWell -® - " Recondition’ [] .| Domestic [J Irrigation [J ‘Test = [® | Cable [J Rotary -®
: . Deepen - [ Other - 0 Municipal [J Industrial [T Stock ' [J |. Other O
; 6. . LITHOLOGIC LOG s 8. ELL CONSTRUCTION
" - ; Water | Thick- Diameter hole......2: od 7./ 8. inches Total depth l 5! OO .feet
Z’ ' Matertal : .| Strata From To ness Casing record 7“;/ 8’" Q.=.15% t‘
e Boulders & Gravel : QL1501 150 eight per fcftf\f ........... T ..... Thickness
Water Beari‘ﬁa Gravel| X | 150 160 10| Casing o1 NYCE
f - : G avel & Clay 160l 2201 60 Q-l_/b— ............... inches 165 feet 820 feet
; . :Enulder"s‘ '?‘: QVPI S . 220 L"l"o 220 L 6-1 /8 inches . 820 A feet 1,500 ...... feet
; QY'lQ f" a . l_&l . }4[&0 820 380 inches faet feet|
'Z ’ Veary 43?‘(‘ Sork = 820 SLLQ 20 inches. _feet feet
2 "Bonlders & Clay | 1 8L,0°1500 660 inches o feat feet
‘\ ' : - ) i : ! inches o oot : feet
i . . Surface seal: Yes® No [  Type Cement -
f ' - Depth of seal 32 : . -..feet
L " - Gravel packed: Yes [ No X o , Lo
b — 4. Gravel packed from........... B, T R .. feet
; e ) B N I
' Perforatxons 1\'01'16
Type perforatinn .
- 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
4| Static water level..... 3.0 ... Feet below land surface.. 140
Flow G.P.M
Water temperahue..?llam; °F. Quality
_ , J ary 27 : 20 10. DRILLERS CERTIFICATION
Date started ; anuary ? 19 {t This well was drilled under my supervision and the report is true to
: Date completed... : Febru_ary 1k, , 19 _ the best of my knowledge : :
©* WELL TEST' DATA- - -~ .. " | Name Jerrold D, Christlansen
i * Pump RPM GPM. - | Draw Down . After Hours Pump
- — — - Address 557 l:{ Ave. . El ,Nevada89301
Nevada contractors hcense number 1[4-790
— — - Nevada dnllers license number....: 611-1
#BAILER TEST' . . * =
i Draw down feet:}d: 'hours
& Draw down.... ' ... Zhours:.
3 Draw. éown_ hours
USE' ADDITIONAL SHEETS IF NECESSARY :




SUMMARY OF LITHOLOGY AND ALTERATION IN SR-3,
DIXIE VALLEY, CHURCHILL COUNTY,.  NEVADA

"M. J. Sweeney, July 1980

INTRODUCTION .

‘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. |t 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.

‘l) 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

“4) 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 ¥) 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, m and st in the depth éolumn 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 déciding 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- ]xthlc 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-crysta]sfclay: 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 drll]lng rotary ho]es and these same assemblages are removed
.from the sample by washing.

Pyritlzatlon. 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 pyrltlzatson
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
ﬂsurfacé 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. DOrill 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 pOSS\ny was
: deposnted initially at the source area of these clasts

The only alteration definitely re]ated to the site of the drill hole is.
weak calcite as well as opal-quartz veining developed in the sand-clay matrux
materlal

Oxidation of pyrite is fatrly 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. DOrilling 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"

o v - Number
Rock Type _ A of

Percentage
of

Particles

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 i the limestone chips contains a véin 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 replaced 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 c]eavage).'

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

Silicified Cataclasite: Original. rock type not known; 1
now composed of subhedral quartz of variable grain T
~ size.- Patches of brown clay (montmorillonite?) form

-.5-10% of chip.. S

33

1

10

14

- Total Number of Chips Examined 21

100%



190" -200"
: ‘ o : . Number
Rock Type - of

' Particles

Percentage
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.

Varlable amounts of very fine- gralned 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 4
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 magnetlte/

ilmenite forms | 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

11

Total Number of Particles Examined . 37

100%



1290'-300"

_ Number .Pércentage

Rock Type of of
: ; Particles Sample
Limestone: 'Very fine-grained; foliated. 1 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 . ] ]
“Clayey Siltstone ' 2 2
Mudstone: Compqsed 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 L
Chert: Recrysfa]lized. Composed of very fine-grained, 16 T4
feathery crystals of quartz; contains variable pro-

portions of silt-sized quartz grains.

Vein Quartz 2 2

Total Number of Particlies Examined 113 100%



390" -400!

A Number Percentage
Rock Type of of
Particles Sample
Limestdne:'vV¢ry fine-grained; foliated; *mica; 2 2
" contains abundant, fine-grained, carbonaceous?
material. Black or dark grey in hand-specimen.
Phyllite: Fine-grained; foliated; contains variable 43 33
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. 2 2
Metasandstones: Such particles range'in'compositionA 65 50
from nearly pure.quartzites to containing 30%
sericitefchlorite 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/ 2 2
illite as well as silt. . -
Mudstone: Composed of very fine-grained unfoliated. 3 2
sericite and chlorite in varying proportions; also
contains 0 to-30% silt. :
Granite ] 1
Marble: Fine- to medium-grained. b 3
Chert: Recrystallized to feathery quartz. 6 5
Pyrite: Unoxidized; a free, 0.5 mm grain. 1 1
Chiorite Schist 2 2
" 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, magnetitef
hematite, occur in trace amounts as disseminations.
Metasands tone 14 18
Siltstone: -Very fine-grained; contains silt-sized 3 4
quartz and Feldspar as well as variable amounts oF
sericite/illitetchlorite.
‘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- v 2 3
sized clasts in a clay-rich matrix; this materlal 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 o : 5 6

Phyllite ’ o | 28 36

Diorite = . 3 b

Metasandstones ' _ o 26 33

Siltstone _ 4 4 5

Mudstone: Pyritic; very soft; pale.grey-green in. 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? R o 1 ]

Marble _ ‘ : 2 3

Chert . ' : ‘ ' 6 . - 8

Vein Quartz _ T 1

Clay-Sand-Lithic Matrix Material 1 - 1

Total Number of Particles Examined 78 100%



790'-800"

Total Number of Particles Examined

) Number Percentage
Rock Type of of
Particles Sample
Limestone 10 6
Phyllite: Composed of very fine-grained foliated Le - 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 L9 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: Andeéite, illite-replaced. 2 ]
Marble 14 8
" Chert N 6
‘Vein Quartz 1 1
Vein Calcite ] ]
Quartz and/or Feldspar S¢hist 4 2
Chlorite Schist- 1 1
Sand-Clay Matrix Material 1 1
181 100%



890'-900"

: S _ : : Number Percentage
Rock Type . ' ‘ of of
o ' ' Particles . Sample
Limestone = o S . _ A 14' 12
Phyllite - | 17 14
Diorife .7 I 1
vMetasandgtones ' o ) Lo 33.
Siltstones - . 14 12
Muds tone ' v o ' 6 5
Vo]canfcs:, Andesite?,‘altefed to clay and hematite. ' 1. | | 1
Marble o 8
. Chert: Recrystallized. ) ' -5 b
Vein Qﬁartz; One piece coated with limonite and .5 4
quartz; one vein cuts marble; one contains vugs® '
‘fillgd‘withvclayfpyrite.
Vein Calcite: Associated with hematite and quartz. '. ' 1 S i
Schist o o S
Clay-Sand-Calcite Matrix Material . 4 3

Total Number of Particles Examined N 120 - 100%



1990'-1000"

‘ . Number Percentage
Rock Type of of
L Particles Sample
Limestones: Black; fé]iated; Very fine-grained; 27 13
sometimes contains phlogopite flakes; contains '
black, carbonaceous? material. :

Phyllites 25 12

~Diorite 1 0.5
Metasandstones 91 L5

~ Siltstone 8 4
Mudstone: Occasionally contains large flakes of 8 4
phlogopite. - »

Marble 27 13
Chert ' 12 6 -
Vein Quartz 2 1
‘Schist. 2 [
“Clay-Sand-Lithic Matrix Material ] 0.5

Total Number of Particles Examined 204 100%



1090'-1100"

_ Number. Percentage
Rock Type ‘ of of
. Particles Sample
Limestone e ‘ 13 8
Phyllite | ‘ 200 - 12
Diorite o ' 1 | 1
' Metasaﬁdstone . ‘ - ‘ 87 . 51
Siltstone: Some are chloritic. ' 8 5
Mudstone: Composed of- very fine-grained cla?-sized 9 -5
material. :
Voicanfcs:- Chlorite-carBonéte repléced. 1 !
Marble . ' ', - | j3 | 8
Vein Quartz L _ - -5 3
vC]ay-Sénd-Lithic‘Matrix Materfél ‘ ' 3 2

Total Number of Particles Examined ' 172 : 100%



1190'-1200"

: Number Percentage
Rock Type ' - ' of : of
' ' Particles Sample -
Limestone | | - o ' 25 15
Phyllite o : , : 17 10
Diorite : ‘ - ' ' 2 1

~Metasandstone - 8] - 50

~ Siltstone _ ) , 7 . “:

' Mudsto&e _ ‘ : ._ | o 11 - 7
Volcan{cs: Andesite;-plagioclase replaced by mont- ' 1 : 0.5
morillonite and calcite.

Marble. S | o 8 5
Eﬁgﬁi;v Recrystal]izéd. : - . : ' 9 | 6
Vein Quartz ' -" - 'ul o . 0.5
~Quarfz?Schist - o ' , o 1  0.5

Total Number of Particles Examined , 163 i. - 100%



1290'~1300"

" Number

Total Number of Particles Examined

' . Percentage
Rock Type of of
; Particles Sample
Limestones 13 . 8
“Phyllites 32 20
Metasandstones 65 b
Siltstones 9 6
Mudstones 7. b
Volcanics:. Andesites,.élay-chlor{te and éiaY-hématite 4 ‘3 :
. replaced.
_M_aLbE‘ 12 8
Chert - 9 6
Vein Q&artz 7 _4
Quartz-Feldspar Schisf 1 0.6
Sericife'Schist | 1 0.6
160 100%



1390 -1400"

Number Percentage
Rock Type C of of
S 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 . 49
Siltstone 17 .9
. \ . S
Muds tone : 14 7
‘Volcanic¢s:. Andesites; one reblaced by -hematite-clay; 2 1
. another by montmorillonite-illite.
Marble 7 4
Chert A 2
196

Total Number of Particles Examined

100%



1490'-1500"

Number Percentage
Rock Type of - of ‘
Particles Sample
Limestone . 14 -6
Phyllite 35 16 -
- Diorite: Mafic mfnerals replaced by chlorite? - 8 4
claystcarbonate.
Metasandstone 88 4
Siltstone 18 8
~ Mudstone 1 5
Volcanics: Some are partially sericitized. -_ ' 2 1
Marble | 27 13
Chert 11 5
Vein Quartz: In phyllite 1 0.5
_Chiorife»Schist 1 0.5
Total Number of Particles Examined | .2]6 : ~100%
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Same.

oame

3 ,Pa’f‘/(,l:f 2xarmned ja Thin- section: /0%
Black faliated Jimestonme; /7% ‘DH //r'{c)— 12 %
diorite #°/o marsle 5 2% 4/474 siltstone; 1%/
siltstome; 2% mudstone; Z2% metasardstone;

2% viin quoriz

Drorite, <hl=mon? ~
caleite altered,
Traces of deerh. te
fS.r/'ﬁ‘r P7“§/ e

mudstone,

CNJFE L chert -

J
22/ latite,
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GEOLOGICAL REPORT . . PAGE, 3 2f /O
toeamion, _Churenn Il Co., Nlauada  WELL CUTTINGS SAMPLE DESCAIPTION- oate, Melo (780
= 7
ELEVATION, QVA oertH 300" 1 _¥tSo
HOLE SIZE, EXAMINED B8Y, M J. Swesnca
DEPTH COLOR SAMPLE QESCRIPTION
PRIMARY SECONDARY
Feat
350l 4|5 Ver Sthmilar o e Ulsus Sample.
00 2o |Jame ,'Q\T_ sand material is aftached o Same,
30! ’ Surfoce of Sowme closts.
o Based on F5 particles: 50% black, foliated
Z10 4o | Sqpma. | Phqllite | I andesize 5% diorite; 15°%0 Same.
griy and white mardle © 5% chioritic
lL etk Sandctome ¢ 18% meta sandstone : [ Cherts
320 St 2-5 2/ cla_y = Zawmd matri X, / ,’ : /
.N: ’A ’ . ' - .
320 4 Sama Alluvium, Same as absue, Same,
330/5t
3’30/%0 Same “,"‘-\:/lu‘\u/um,. Same a5 aboue, Same,
/
340" m
17L'/ Black, Based .on .50 Paf‘\‘.-:c'lcs: 2 5% ﬁ/ﬁ.ck/:h\,,,//l"fq; Traces of aseth te
.3 O 1o b“#l 2.2/, chlarite PL«VII:f'r_} 2%, zericite P‘"\,”HL') [d{+¢"/"7,7) i
, white b6 Yo m(,td:.sam.ds‘:onc.j 2% Wein %ua,(‘t%; meta samdstore
. . 20244 '4e S
350" 'm 2%s chercrt, -/gt:/?,i:‘gl.h 9 Jm [m
350 4 S ~,q-/|.uu:'um‘ .Sm_mc_ as .aboue. Sa\""\c,
- ame .
360" m . i
36040 | Same.| Alluuium, Samge, a3 aboue. Same,
) .
376 m
’
370 £o Same. Aluuviuwm. Same as «bove, 50"“4.
‘ !
380 s
3.?0,’50 Same . Alluvinm. Same @< &{bouﬂ.. SGML
390" < R
B < 131 particies axamined inthin-seatiom: 2% Ot fraqmeat oF
390 4o dme | black, foliated limestone 33%0 black thl/,'-n.)- fresh F‘{"’f’- seen.
- 22/ disrites 3% marble; 2% <laus SiHstene: [ Thin quartz veins
"[00/ - 2% mudsitone; 56% metas andstone ; g"’/, chu—&j‘ e o rack yees,
= 2% chiorite Schist 1% pyrite . Tr doethite in mctaiing Sthrzs,
I3 N
‘)L_OO{O Same. Aluv ium. S ame P above, Samwae ,
4
Y16’ <
’
#107t0 | gm, | Alluvium. Same as absve. Same:
‘
#20 o+
420" ¢, Sa-;vg Filuviwm, Sawe as aboue, Same .
[ 1 .
430 <t
4ot Rlluvi S - . Same
S0 | Came. waUvruym., 4m¢_‘ as abave, .
ddn’e, !l o Alluv: Same as abouve, Same
7 0| Same THiuviumw, ; ] .
URY,
A <
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: GEOLOGICAL REPORT PAGE, of 10
vocanion, Chureh Il Lo, fevada  well cuTTINGS SAMPLE DESCAIPTION oate, dele /780
ELEVATION, 4? seprh, 7350 e _£09’
HOLE SIZE, va exammneo 8y, 2l Susee ey
DEPTH anun SAMPLE DESCRIPTION
- - PRIMARY SECONDARY
¢e ‘ :
; Buff, 5‘?5'—‘{ on 63 pacticles: 30%e Black ph,ilite ; T% Traces s+ goethire
450@ black, JIDTLtL) F /o Mafb/cj' 2% buff) greq 2~ (after PY ?) i
ot white metasandstone . 29/, cldy -5anm metosand stome s
4o’ N7 g ' ! Soethite alse in
s at-i x. Frg wein  iem Dhyllite.
% / . -— - .
0% Same, | Alluviam. =& wme . &S aboue. Some.
/7&70/_51 .
P 7 . -
Y 25%, Same | Pluuinm, Same as above, Sanma .
. ; . :
455 "
’ .
6‘20{0 Sd CAluu v S advie as. above S.&W‘-z‘
e, ) .
4
G0
, . Based on 79 particles examined inthin-section:
'7£70 to | Same.] 19%/6 black , foliated limestone s 29%% phyllite s Same,
15 Yo marble ; #°s siltstone; '8% metasand-
500’”: Stome ; 3% chert 5 3¢/a Cla;:—s«and matrr K.
v . ’ . Traces of qgoethife
bD0'+ ; ; : 3
5 10 | Same, A’“MUH‘(M. Same &= ,a‘bo‘J1’ (a.‘{-'*lu:r Fjr.’"‘(,’) g
- ', Y meta sand € taves,
S0’ st '
5104 Same, Flluviuw . Same  as a'boug. Sanme. oud"fé:
’ : ' Ul 1 Ph'ﬂllﬂfe,
/
SA0 st
5204 Sdme Blluuiam, .Sa’w‘“ as  above, Same .
~ / '
530" s
530 40| Same. Blluuiwm. Sane az aboue. Sawme,
/
5":[0 s
5’7LOIIL0 SaML. H”MUI‘L“M-‘ Samc_ ‘LS» “.boua' 5“""‘1,
550" st
550/150 Same,| Alluuiwe, Same as aboue. Same,
SAOlsff
5604 | Same.| Bllaviuwe, Same «s aboue, Sawe -
5‘70‘,5t
— ” ;
— . .
570 ¢. Same Alluviwm, S ame ag. above, Sawe,
/
550 st
550’4 Some. | Alluvivm, Same as above. Same,
ey’ /
590" <t .
i, Black, | Alluviumw. ARbeut 30%s of Sample i Fresh pyrite
59> % | 9reens | Composed of dark green-ge raudstong | disseminated ia
"7(‘/_7/ which comtaing .1 e o | .
St N . c3 volume ¢/s mudstome, - :
500 "ot wft ) cite. Mudstone disagareqgaies pn wetding ’
whetd |'Remalndtr of samole -

Zame Oc 4bov2.,
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‘ : L -
tocation, Churchll Co.y Tleada  WeLl CUTTINGS SAMPLE DESCRIPTION OATE N'“/n‘q 1980
, 7
ELEVATION, <;A veptH, £ 00 ¢ nw_F#502
HOLE SIZE: VA> “EXAMINED 8y, L.~ Swézncg
DEPTH COLOR SAMPLE DESCRIPTION
- PRIMARY SECOKDARY
£eet
'éOO’éa Sdme Alluu i we, Same as above, Traces of goethite
(4‘-{‘*‘{)’ Pv.] ?) in
/
- b/0 st] mefacovd stonez,
1 N B
é/O 4o Sa'me' Allu viy ., Same. clas+ +‘7 Pes =x< Ea2mmz.
426" descvibed above, Sand-clag material
st] ~Hached +o a  Few particles,
Ay Same. A fews
0t ; ; T
éz Sarf’d P"/mu/vu..m. S ame as ﬂ‘\bcuL‘, particles fraw dru57
. wartz uveins, A few
l- )
630 st -?rcz‘,padi;\n.’ oridized pd.
. . A - . ’ A vrox i di | purite -
630" 4» Same|’ Allauivm. Same xE *bove . z.:)‘:af‘f%--;rf;:e;:'r;'
} ’ C.on‘f"ﬁt.'n.s as 1[<W tree or IOOSL., :’.l:. e ’.‘In:‘r‘.("\: ;j
Lo st pyrite ery stalz, Goeth.+a  ia
- ~eto Savrditones,
! B
640t | S0 | AlTuuium, Same as aboue. Sawe.
7
LS <t
L5664 < Blluviuwm, S dvme as abovae, P‘j r“.ff'*‘ unsxidized
Sdme., ) - Vn Somae  meta-
LLp s N savdstone ?m-in‘:lgs,
ST
/ L Blar_k‘ gasud on b % Faf*f.‘ Ll‘g.szll"/:, black 4ot chert: 3 %o
L6040 3'_-1“_’ ltwaestonme; 13% black phyilite, 3%5 dark red clay—sand “matrx,
Zrey mudstone: 3i°fs diorite fandes l'fc)' b 2/s / i
é? 4 J«,)k‘.‘r"( morble; ¥ siltstone; % alagey siltstine - Tr P i~
O m 220/ wietasavdstere | 2% chiseti¢ 5nw:|'§+5-,‘z-‘ it LS R mdSto R
670" 0 | Sume.| Plluvium,  Same as <baue, boose paqriie
. . <,js+4(s T sample;
éi / caleite wers  in
O n ‘ clay = somnd matérial,
L 504 | Some. | Blluviam. S.NM‘ «s above, Same,
I3 .
690",
. ; - ) . - Caleite, wveaimiva
éC/JD/f'a Sdwme, Alluwiwm, :;52-«1‘,“'4”‘7 Fame as im <la -sar.c'_/
ford Zbove. See Thin-sestion aﬁsfdpﬁ’:'on, rraterial; Trace at
00 S Py in s{itsts mc.
?—DOI{O S Gmé Alleoium . Same as obsue, Narrew d(“‘gj
' ~ %Marfz veins inm
70" n diori+e amd
wgtacaundStore
210"t |Same | Alluvivm, Sawe as abouve, Gaath/ta (after py?
. N M(Ta;auds‘bwa;
720,)1 Inoace P j"d;n:,
720" & | Same,| Rlluvium, Same  as above, Seme as above;
. - . calss py  ew
’ : sl Ceaus ar“h'clls
Py
730 st cnopss | !
301‘60 Sayne Pr”uv.{um. Same  as  above, Same .
-1 /
740
! \ Rlluvivwn S amwe as abeve. More loocsa py
7%0 t SQVW'L. ’ E Crystals i T

SQMPIL than
LV R-3

pPrevious
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e T . .
LOCATION: Chureh Il Co. ﬂ¢u=_4a WELL CUTTINGS SAMPLE DESCRIPTION: aTe, _lw! Y (780
ELEVATION, égﬁ A 10 3002’
HOLE SIZE. vﬁb EXAMINED BY: M J S wezney
BEPTH COLOR SAMPLE DESCRIPTION - .
— PRIMARY SECONDARY
Fee
| Bleck, L Alluviam. Same as atoue, Loosz, tuhedral pyrites,
750 s bu.f;:, P, alro aflached Fo
, siliceous ,ﬂir:'r‘;/‘;,
white = nis of bstryoid.
cr’éb <t ¢ 9;‘:’1:;& W/qu;,i;"fo *
[ .
?éok‘.:)ja_m‘ A”uun!/-"\. Same 54_1\'!;' ’
’
220" n
oo .
740 to Same. Alluvivum., Same Same. ?j forms
. b ' about 0.5 % of
780 st - wosched S'dvvx/:.’a,
#3045 Same | Alluvium, Same SAaw-.z_,‘
I
F90 " n .
, | Black, Based om 181 partiches 2xamined in Thin-section:) 676 chart [ 14 %
770 £s dfe‘.l , b*® I;mL:fonLJ 25°%, F\h7ll.'7‘e. j"°/a elay-~ aitered Mudstone | ;°/o Samel -
: -ﬁ ) volcanics; 2% dierite ;] Z% marbie s 7%/ o mmatrin matarial.
3001 Kf{/ En /'.‘st‘onL/' 2.3% metasaadstona ; /%o vein 4 uarta)- v . e+
M juwhete V)%, yein daicite; 29, quactz - feldspar 5<_:m's§'; y in siiFstone.
1 ’ N
$00 't Same. Allwvium, ;amt, Same .
- ' \
/0" \_
t . Same as above.
8/0 to Same. A”_““'“”"‘ S ame. Rlso particles of p

associated with calcife
and day = from veins?
Transported [imorite also.

FL0'm

- , '
820 1o Same. %“uuium. Same. Sawa.

330" n

3301‘1‘0 Same Alluviam, ngz. Same .
4o’ s
340,{0 Same. Alluvium. 54'”’4' Same.
350" n 4

! - Fragmints of drusy

350+ Z Blluvium. - Same. gtz veins more -
. —ame i 'ibuv\Jan‘i' than usual.

'BGD'io

370

‘5Am¢_,

Alluvium. Same.

‘SAMt.

)
3?0.& Sam.'. Bluvium. Sama, Same.
.I N
§ 80 st
1 . - ’ :
280%‘0 Slmt. .ﬂ”uuiuw\, Sam¢. C Same.
A , e .
§70 m
; {20 ,o:sr-_;"_lts Zxamings in Thia- scetion s (2% {imestone| B, content les: 4ha
B70 o)<, o |14% phyflide; 17 andesite 170 diorite; 8% mactle]| | L freqments of
_ e el 112 9 siHstone; 33% mt‘i’a.sa;«‘dS‘*’onc‘) 4o/ chert; {r:y\; artjc_d limmom ctes
?00 4y UL;V,\ ]uar‘ﬁ:}' 1% vein  <calcite ) 5% mudstone’; |in 5L2ns. :
. m 2 schist s D% clau-carbonate ~ Sand matiriaf.
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WELL, = T GEOLOGICAL REPORT page, T oot O
X iy ’
LOCATION,. ﬁ/?,urc’r-,L/l (19‘,. Mevada WELL CUTTINGS SAMPLE DESCAIPTION 0ATE: Julu 1980
ELEVATION, qu septH, 700" nloso’
HOLE SIZE, } cxamined gy, M. J. Sweenes
) 7 lig By, .
DEPTH . COLOR SAMPLE DESCRIPTION -
. PAIMARY SECOROARY
, Black, | Blluvium. Same as previons] described [Most py 15 oxidizad
49 f : ' 7 [T g
L O 1o 514.;[,‘{, S.\MF/Q, Ato joc‘fnttc.
a0 whoite Cemorises less Thaa
1D m 5.5 wslume Yo of Sample.,
?/0 1o Same. A’”uviu,m. Same. S ame.
!
920'¢t
con !
‘720 'io Same A”»(y/-'u_nm Same Si'me_.
, . E
730
- L] . . s wbaut 'r\al-r(:
130 to : < . 1 -0
- ‘SA"’L' g“uu-um. SAm&. rchlqué b-j jul.'ﬂ'\;'fa‘
4 .
T4D
, .
4D 45 |Same Dilavium. Same. Same.
/
956’ <
) ‘ ]
750 & Samit. -H”'%V'“””‘ Same. Same
¢
9L0, |
] i :
Jum. a . :
?éO%o Same /qllmu»(nl Sawme Same.
930 s
. ! .
720% | Some | Alluvium. Same. Same.
780" s
’
780 o Same. /Z)'”uu»um, Same. Same.
7
79" . | |
- ( Buf Zod particles £xamined in Thiwi-saction: 3% black| Pissemi mated v
390 4o |,y |limestone ;1270 black phylite; 0.5, diarite; 137 |oxidized; picces of
whiTe, | hite and grey marble; 400 siltstone ; 4%, Evans ported  immonite
/ black, |mudstone; 45% bufl and whife meta sandstone Crust' present.
006 s 125 arts chert 1% vein q‘f‘e; 1% sr_k.'si')-o.$°/a c‘a” ~sand.
! : Same. Loose py crystals
/000'{-& Seme. HHMV‘KMI are oxld"%zd', otheraiise
X same as above,
01D s
1010 4o | Same.| Allavivm. Same. S,
- ’
1070 s
! . B ’ .
/020 éb SGW\L. A’Hu vium, _Sam¢_ Sa»«&.
/030/5
¢ .
1030 o Same. A])qu.’wm.' Same. Same.
,/01'/‘[0/<
) .
/09{0 £ Samg Blluviwe., 5aw¢. Same.
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wi, S€-3 GEOLOGICAL REPORT page, 8 of 1O
LocaTions Shurch Il £2. . Newada wELL CUTTINGS SAMPLE DESCAIPTION oate, Jule (980
ELEVATION 4% pepthe (O S0 vg /200"
HOLE SIZE, v5> examnes gy, 20 Secerew
0EPTH - COLOR SAMPLE DESCRIPTION
— PRIMARY SECONDARY
Fee &
s | Bles | Blluvium. Clast 1 the 1577 Stvmiiar %o Goethite (after oq?)
/050 %o bud, i : L s , |disseminated dhrousl
. / white d(Scr/,D'ha—‘_ o"[ :an?“’ ar 9?9 - /OOO‘ Si/{:fonl_/ML.—';(JQ,-__»{Sf;,,‘..
1060 5 Losse py Srusiais oxidiaeq
1060'4,] Spre | Alluvivem,  Same. Same.
oAt
JO7F0 s}
R .
[0F0 ¢t | Sama | Allavivum. Same. Samz.
L
/05 s
CA L . X .
1080 % Same Allavium, Some. Same,
, .
1080 s
, [F2 ’ "r,.i/’f["“ /lX.?rmf’r:(_s; in Fhinesecerion: EVe | Traces of pyrite
(090"t | Same b/ﬂér('/ fol ated //Mt:fanc;' 2% black phuilite s /% | ligd R
andesite { chlsrite ~carbanate a./~,‘,_r“;’)f I j,‘bm'{{_' noSilsteas 4nd
; E%> marble; 5% silistone; 5% mudstone: 51/, N mud stome .
/100 s metsiandstone o Be chert | 3% utin auaria i 2% claa-serd,
= . :
R = Losse »
100'¢5 1 S Hu i Same, o ~
12 ~ame Al ‘;j»MM' me arairs and  ali
’ N ~ dissemimatesd P
1o m Nl oxidimed. 7
/ ) .54w¢, NMarrdwd Zajcite
/110 ¢ Sdrr;(. ,‘;//W&/rlum' Sa»—,¢, veinag N ;/Aj-SAnJ
. / . ' : {ithie maeterial. Sowmae
.
/128 » feesh s mast oxidized,
1128 25 | Sams Riluwuivm. Semae . Pyl oxidized.
/124 ,/‘ﬂ
[/30"%0| Syme Same. Py masdly 2vidiaed

Some

P ivmm,

Scime

?'7 mo:il7 sxi/d i ge d.

Lolleidal ) Frarsparted

limoniTe ‘.‘ft?wt.u.f':

, .
AT Prsinle 35 i zegt of
sl - . .
HAVES Sdmé, /Q//uwum, ) Some, oz,
'
J150 s¢

/)60t

Sdm(.

HI!MUI‘HM.

Savw&,

Sami.

FrLY RS

Za

t
/12D m )
, .
/170 4s Samz. A//uwium. S ame. S 2 ime |
.
/180 s
, ) Trace of Py s
//SJ f‘: 55(,,1( A/}MUIHM. ,Same__ Thin caleite el
- . . . om metasand store,
[19> ,_g Mort py oxidizad.
162 partitles <xawmined v Thim-section: | O piyilidfe] 1. o sal
/140 I.L.’D Same |10 diorite; 1% andesite; 5% wmarsble; 42/:7 ’ ,:cxséd,’:’ crpees
5(1+$‘f0n¢)‘ 5D %6 rmeta sandsteve s 6% <cher+t, e s 54;«,.-,‘.:4/
9.5% uiia g Py mestly

arta ; 0.5 9ta - F‘-."/Sf“' schst.

L.
oxidized,
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. ! ,
tocation, Churchill Co . M2 vada  wely cUTTINGS SAMPLE DESCRIPTION pare, _=nly (980
- , =~
ELEVATION, ‘ 4%& ~ peprh, 1 208 19 /350
HOLE SIZE, : V;A} © o exammen gy, M d Soeeney
0EPTH coLoR SAMPLE DESCRIPTION .
PRIMARY SECONDARY
Lot )
) ; Bul L Clazt I Tholoay Siom.lar Same as abovd.
200" & # | Alluv . ‘ slegy . - ove
. black “o pre viows SOM‘D/P_,
1210 »n '
/ As absuve: mosTF
/210 o | < Al wem Same. : Tt
Jame. ' : : Py g oxidized.
I
(220 5
L, Fropertion of Lresh
/ X /{. ‘ . / . ’ 7 1
220 © Sq}n(_. A-“uu'uw». Samc, . Py 5/:;01?7 mjh;f,
) K i . Py - et vein atailed
/zjblm . .'7 /4—‘:, P
. $5 AceF2 §4mC5Pang .
, . . : Same,. Pu <Covtent
2 s ,
/2"0 ¥° Sam¢ /!r//“VAKM, Sa”‘!(, ) L -
A les; tham 0.5
/245 :n : ) - o . vilume %,
/,_?‘/0,1', ng“ A//uu/'“m, Sa_»‘4. . ) Same,
/250" n
e | s.
/RS0 bo Same. 'D?//“'J'L(M/ . Sam<__ . Awm g,
260" n |- ' N
>y i ) . . .
S2Ld to Sare ’Q‘//“U”—“’ﬂ,— . S avme, - S ge
¥ o Clay = sand matrix material is darker red S 7
J/Z?OM -yhnl e previou s Saeples . - .
o . ’ _ )
270 20| S g | Allavicm, — Same, . . Sawme.
, ’ '
’2&h n
! . . ) .
//?50 1s Sam¢, CAllu v wea, SQML. . Sama'
. /
/290 n
o, Bug, /éoﬁpa/:’/'(_/cs QXVD,MV.»«(({ in thine Sectriom s &2 |Most Py oxidized;
/2_7/) to blad<k | foliated ['mestone; 20°/5 black P"“{”‘."‘) 3%,| pq occurs as loase
black, |¢lay ~aitered andesites; FEI marbu_jé'/q S/]T‘_s-hm.‘) ;‘_r75-[a/, and as
/ ’ #/o M“ésto”‘ j ol meta 5””d5+0”¢j &% <hert; diSscminations /e
300 4 4 vein quariz o, [ Yo schist. redasandsis mes  shol/ s,
- ! ' . .
S300 fe Sawe rq//uu:wm,v Sa""’:.. ’ 5"“’"2-
/3/Oln
7, . - ) .
/3]0 1 S ame Alluviwm, SAML. ‘S ame
’ /7
/320 n
; I/ " 4‘ .
/320 Lo Same‘ /:}//uu;um, SamgA Sa;«m{A
/230"y,
/..53035 Sarr:t. A”mu.vum, . .SCI,mZ‘ . - Sam,_“
[345 "y,
/34/.0',"” Tamme A’HM\/;HV_“.‘ _ SG“’"‘CA Sa"‘"i‘
s
22D
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WELL, GEOLOGICAL REPORT PAGE,
cacaTion, Laurchill Co. Mayada - weLL-CUTTINGS. SAMPLE DESCRIPTION oate, ule /TEO
s ’
ELEVATION, 4%& vepTH L2507 o _/S00
HOLE SIZE. va exammnen gy, o Sw“’“'{!
SAMPLE DESCRIPTION:
DEPTH COLOR PRIMAAY SECONOARY
‘;[ez.l'
/350’,_.0 55(-414, H//uur'um_. .Sayvl(_,‘ Samre
- /
/360",
y . , , -
/36040 | Same,| Alluoium, Same. —@me,
’
/1330 .
/390 ¢ Same Alluvium. Same. Same,
/388"
iv P < ’ ?7 rf/fslﬂ P
. /380 io SnMé /Q//uu’ Y. ame. Muds+cn<3_" oxtdized
/395" B in metasaaditomes,
: /96 Particles €Xammimed v Thinegsect on: %% s
4 . 2
/390./{0 LD -2 Folinted [imestone I, phyilitey 1%/ e
) Clay - altered anmdesctes: 3% diomite {wffresh /:x) ;
’ 42 mardle, A% siltstonas s Fs wuditone:
/406" LYy g ta saudStora 29 chart o !
, : ’ - ‘ Same. Sowmre of
/6500{9 Same /Q//“V’“VVI. .S_am<v, . N :
: . - foose ra g
— - ) _ N F1 2
/%0, sre frech.
S48ty | Somme | Alluwinm. L Same. Some. '
/420", :
‘/'4,420’%3 S sime. Alu Viues, 'SQ""'C_. Sz,
!
/430",
. R Maos+ P
. ’ ‘
. n . ; 1
(430 2| Same.| Alavium.  Sarma exidized.
/7
/¢7,0 "
‘;szl!' < - . ) . Sqwmz Sama,
/POt Some. Alluviwen, :
/458" n
et | , San
/450 2 Same /C.'//M\/'Mm.. Same. 2z
/465" n
/o %o Sam'e. Blluv ve, S'QMQ‘ Lame,

/470 ,n

S‘*.wv;

'/‘f?ﬁfus ' AH'A‘/"V\’VI‘ -— A
- Qe .
J fo ]
/430 n
' . A s : <
5 : . . ] —_ 2.
J4Tb to 50,—-e, Allavive, e —
o’ . . ‘
/458
N K16 particies examined - Thin-gectiow: LM 1 Ve ChloriFe scher,
/470 fojDawmit. |black | foliated: /"ms‘l’o-.‘;.; /&%, Pl«n./,///,"_ A/ Some of foosz
- clay —altered 2olconics: o' diorite s 13 Ys - n
. — o < - A
/_, ’ mrb!(_)' B /s $:l+’s+am¢'7 5% w\uésfov)wg 5 1%/ 9 Cr/S'A/‘ ’
200 n rgts caadctone S o ol E o )FVe Ysis Quarfa- prox idized, .




