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SUMMARY OF LITHOLOGIES AND ALTERATION IN SR-k 
DIXIE VALLEY, CHURCHILL COUNTY, NEVADA 

M. J. Sweeney, September 1980 

INTRODUCTION 

Samples of washed, rotary cuttings taken every ten feet from dri11-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, vitrie-crystal-1ithic 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. 

Rhyoli ti c 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 ]S%. 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 7Z 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 1 mm across, exhibit very dark brown pleo
chroism, suggesting that they are very Fe-rich. Magnetite is locally exsolved 
from biotite. 

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

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



Dolomites, Limestones, Sandstones, Siltstones: Beneath the tuffs, SR-4 
intersected dolomites, 1imestones (both of which are: locally cherty), and 
calcareous sandstones and siltstones. 

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

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

The si 1tstones and sandstones are well sorted; the calcite in them is of 
detrital origin. 

ALTERATION 

Rhyoli tic tuffs: Hydrothermal alteration in the tuffs is seen mainly in 
the glass and in the mafic minerals in the lithic clasts. Only rarely have 
crystal clasts suffered any alteration. 

The volcanic glass has been replaced most commonly by clays and lesser 
calcite. Local occurrences of jarosite (90'-100'), gypsum-(4O'-50', 90'-100') 
and manganese-oxides (l0'-20', l80'-240') were observed. Trace amounts of 
hematite and goethite occur throughout the tuff, These limonites replace dis
seminated and vein magnetite and sulfides; it was not often possible to deter
mine which of these was the precursor of the limonites. Trace amounts of zeo
lites may occur in vugs In the upper portion of the tuff. 

The extent and type of clay replacement is highly variable. Replacement 
may range between 5 and 100%. The most intensely clay-altered intervals are 
easily identified by observing the degree of rock disaggregation during washing; 
easily disaggregated rocks are intensely clay-replaced. The clay types present 
appear to be variable. X-ray diffraction analysis of clays in the sample at 
590'-600' gives a strong 12.6A° peak possibly indicative of the presence of a 
mixed layer clay or possibly of hydrobasaluminite. X-ray analysis of sample 
930'-940' indicates that the abundant white clay is montmori1lonite; this rock 
disaggregates completely on wetting. 

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

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

Only rarely was fresh pyrite seen in the tuffs (at 520' to 530'). 

Slickensided chips derived from fault zones are sporadically present 
throughout the tuff; the gouge chips are usually white and weakly stained 
with hematite. 



Dolomites, Limestones, Sandstones, Siltstones: Evidence of hydrothermal 
alteration in the carbonates and sandstones is largely confined to veins. 
Thin calcite veins, less than 1-2 mm wide, with and without pyrite occur 
throughout this interval. Pyrite also Is disseminated in these rocks; it 
usually occurs as very fine-grained crystals forming less than 0.2% of the 
rock. This disseminated pyrite may be syngenetic In origin. Traces of 
magnetite also occur as disseminations. Total pyrite content throughout 
the carbonate-s11tstone interval never exceeds 0.3 volume % and is usually 
less. 

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



™"'-SECT,ON BESCHIPTIOUS 

Of SR-4 SAMPLES 



SR-4 90'-100' Devitrified VI trie-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 sanldines 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 1ines vugs. 

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

PRIMARY MINERALS: 
Quartz 10-30% 

Sani dine 

Plagioclase 

5-7% 
50-70% 

1-2% 

Anhedra l t o s u b h e d r a l ; occu rs o n l y i n groundmass. 
G r a i n s i z e 0 .01 mm o r l e s s . 
C r y s t a l c l a s t s : 0 .2 t o 1 mm l o n g ; u n a l t e r e d . 
Groundmass: anhed ra l t o s u b h e d r a l ; g r a i n s i z e 
0 .01 mm o r l e s s . 
Crystal clasts: 0.2 to 1 mm long; unaltered; 
albite-twinned. 

SECONDARY MINERALS: 
Jarosite 3-5% 

Gypsum 
Zeolites?? 

HematIte 

tr 
1-5% 

tr 

Pseudomorph!cally replaces vitric shards and bio
tites?; also in irregular blebs disseminated 
throughout tuff. Very fine-grained crystals, 
0.005 mm or less. 
Free crystals in sample. 
In "vugs; minerals with birefringence up to first-
order red occur in vugs. Colorless; lath shaped. 
Disseminated. 

SR-4 190'-200' Devitrified Vitrie-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, 
albi te-twinned (An-^_.-^) , 2-3%; and of biotite, 0.3-1 mm, very dark brown 
pleochroism, 1-3%. The phenocrysts (crystal clasts) are unaltered. The glass 
shards have devitrified to quartz, Kspar and clays, . Irregular aggregates of 
Mn-oxides are distributed throughout rock; they form 2-3%-of rock. 

PRIMARY MINERALS: 
Quartz . 10-35% 

Kspar 5-7% 

50-70% 

Anhedral to subhedral; occurs in groundmass inter-
grown with Kspar. 
Sanidine crystal clasts: angular, crystal frag
ments. 
Groundmass: anhedral to subhedral; grain size 
less than 0.01 mm. 



Plagioclase 
Biotite 

2-3% 
1-3% 

SECONDARY MINERALS: 
Clay 5-20% 
Mn oxides 2-3% 

Crystal clasts; 
Crystal clasts; 

unaltered, 
very dark brown pleochroism. 

Very fine-grained;, occurs In matrix. 
Black reflecting; brov/n streak, disseminated 
throughout tuff in clots up to 0.1 mm across, 

SR-4 290'-300* VI trie-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 particleshave been less than 50% devitrified. Devitrification of 
pumice fragments is more advanced than that of vitric shards and ash. Spheru
lltic devitrification structures occur most commonly in pumice fragments. 
Devitrification products include Kspar, quartz and clay. \ 

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

PRIMARY MINERALS: 
Quartz • 10-20% 

Kspar 

Plagloclase 

Biotite 

Magnet Ite 
Glass 

5-
10-

1-

2-

-7% 
-20% 

-2% 

-4% 

0.5-1% 
30-40% 

SECONDARY MINERALS: 
Celadonite tr-1% 
Calcite 3% 
Clay 5-20% 

Groundmass: devitrification product of glass. 
Very fine-grained. 
Crystal clasts. 
Groundmass: devitrification product of glass. 
Very fine-grained. 
Crysta l c l a s t s : 0.2-1 mm long ; 10-90% (average 15% 
replaced by c a l c i t e ) . 
Crystal clasts: very dark brown; 0.1-1 mm across; 
locally, partially replaced by magnetite. 
Disseminated; also common In biotite sites. 
Vitric shards, ash, pumice fragments. 

Bright green; disseminated throughout groundmass. 
Vein and disseminated. 
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 i111te/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 brovyn pleochroism and is not altered. 

Lithic fragments of andesite, basa1t(?), quartzite(?), latite and carbonate 
occur; they are listed in order of abundance. The lithic fragments form 
about 10-20% of the tuff; most of these fragments are less than 5 mm across. 
The plagioclases, both phenocrysts and groundmass laths, are unaltered in 
these fragments. Original mafic minerals, excepting biotite phenocrysts, 
have been replaced by Fe-oxides and clays (montmori1lonite?); 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 replaced by epidote. 

SECONDARY MINERALS: 
111ite/sericIte 10-30% Alteration product of glass dust. 
Montmori1lonite? 5-7% Alteration product of pyroxenes/hornblendes. 
Fe-oxides 1% Alteration product of pyroxenes/hornblendes, 

(goethite/ 
hematite) 

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

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

The groundmass or matrix of this tuff was originally composed of vitric shards 
and dust. The original glass is now composed mostly of fine-grained quartz 
and Kspar; locally devitrifled shards exhibit axiolitic structures. Original 
vitric dust is locally replaced by fine-grained clays, eeladonite?(green) and 
i11ite(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: 
I11ite(?) 10-30% Replaces glass in matrix. 
Celadonite . 5 % Occurs In groundmass; also fills vugs and may 

replace biotite phenocrysts. 
Carbonate 1-3% Occurs in Irregular patches throughout groundmass. 

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

This tuff contains crystal clasts of: sanidine, 0.2-2mm long, 3 to 5% of rock; 
plagioclase, 0.2 to 1 mm long, 1-2% of rock; and of biotite, 0.1-0.5 mm 
across, 0.5-1% of rock, exhibits very dark brown pleochroism. None of these 
crystal clasts have suffered any alteration. 

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



and dust. The glass has been devitrified to fine-grained, anhedral quartz, 
feldspar and very fine-grained disseminated magnetite. Clay also (celadonite? 
=green; montmorl1lonite?=orange) occurs In the groundmass; clay spottlly 
replaces 10 to 40% (average 20%) of groundmass. 

SECONDARY MINERALS: 
Celadonite 7-10% Alteration product of glass; bright kelly green. 
Montmorl1lonite? 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 elay(sericite) and to very fine-grained ortho-
dase 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 (montmori1 Ionite?, illite?) and 
Fe-oxides (goethite, hematite). 

SECONDARY MINERALS 
Sericite/clay 5-20% Replaces glass dust; also replaces mafic minerals 

in 1 Ithic clasts. 
GoethIte/hematite 0.5-1% Alteratlon product of mafic minerals; some primary 

magnetite is partially oxidized. 
Carbonate 2-5% Locally floods.rock--rep1aces all components. 

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

This rock was formed as a welded vitrie-crystal tuff. The glass has been 
completely devitrified. Spherulites, usually about 0.5 mm across, are cotmion 
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 1 atite/andesite form less than 50% of sample. 

This tuff has been subjected to eataclasis or brecciation prior to devitrifi
cation. The breccia fragments are 0.1 to 2 mm across. The spaces among the 
fragments have been filled with microcrystalline quartz, celadonite and calcite, 



SECONDARY MINERALS: 
Sericite 2-5% Replaces plagioclase clasts. 
Celadonite 3-5% Replaces mafic minerals; fills vugs; occurs with 

chert in Interbreccia spaces. 
Quartz 1-10% Fi1 Is spaces among breccia clasts; microcrystalline 

or cherty. 
Calcite 1-2% Occurs In interbreccia spaces; occurs In post-

breeeiatlon fractures. 
Hematite/goethite 1-2% Stains rock. 

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

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

The groundmass once composed of vitric shards and dust is now composed mostly 
of anhedral quartz and Kspar; spherulites occur occasionally. Clay alteration 
(sericite/I11ite) of groundmass is weak to moderate. Trace amounts of magne
tite are disseminated throughout groundmass. 

Calcite and rarely microcrystalline quartz occur as fracture fi11Ings. 

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

SECONDARY MINERALS: 
Seridte/clay 10-25% Very fine-grained material occurs in groundmass, 
Calcite 3-7% Vein and disseminated. 
Quartz 1-3% Microcrystalline;. occurs in fracture fi 1 1 ings with 

calcite. 

SR-4 990'-1000' Carbonates (1imestones/dolomites), Cherts and Devitrifled 
Welded Tuffs 

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

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

Quartz "eye" tuff constitutes 5-10% of the chips. The matrix and plagioclase 
phenocrysts are weakly clay (i11ite)-altered. 

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



SR-4 1090'-1100' Limestones, Sandy Limestones and Cherty Limestones 

This sample contains pure limestones, sandy limestones and cherty limestones. 

About 30%. of the chips are composed of pure carbonate, mostly calCite judging 
by hovy reactive the rock is to cold, dilute HCL. The calcite is mostly very 
fine-grained . (micritic). A,few chips contain relict fossil structures (bryo-
zoans?, shell fish). A small proportion of these chips have been recrystal
lized to medium-grained marbles. 

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

About 15% of the limestone chips contain chert which occurs as microcrystalline 
quartz, or fibrous chalcedony. Chert occurs in 1imestones with and without sand. 
Pyrite'also occurs in cherty 1imestones. 

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

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

SR-4 1190'-1200' Calcareous Siltstone 

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

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

In veins by itself and with quartz. 
In veins with calcite. 

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

Silty limestone is the-most common roCk type In this sample. Angular, silt-
sized, quartz grains comprise 5 to 30% of these limestones. Most of the cal
cite in these chips Is colorless in thin-section; however, orange or brown-
stained cal ci te- const itutes up to 30% of some rock chips. 

SECONDARY 
Pyrite 
Calcite 
Quartz 

MINERALS 
tr 
1-2% 
1-2% 



The argi1laceous rocks contain 10 to 40% clays (illlte? and kaolinite?). Silt 
and fine-grained calcite, present in subequal amounts, are the other constituents 
of the clayey rocks; such chips comprise about 25% of this sample. 

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

Traces of pyrite, both fresh and oxidized, occur In silty limestones and argil
laceous s i 1 tstones . Pyrite occurs In veins and as disseminations. 

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

SR-4 1390'-1400' Silty Limestones 

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

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

SECONDARY MINERALS: 

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

SR-4 1,490'-1500' Limestones 

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

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

SECONDARY MINERALS: 
Calcite 2-3% Veins, sometimes with goethite (after pyrite?). 
Pyrite/goethite 0.2% Vein and disseminated; the disseminated pyrite 

may be of syngenetic origin. 
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— T u f f : S A m t ACS A . b o t J t . 

T u f f : "ecu S i m i l a r -to ' a b o u t s a m p l e . C r r t t r , 

^ l a r - . d u t t o J i s s t n ^ . n A t e J , A t U r f o n i t t C ) . 

T i n p : J a ~ , « As A . b . o u e i 

5ir . f f : S A m t • AS Ai.botie. 

' T u f l : SAvnt 0.S a b o u t , 

S t e - t ^ i n - s e c t i o n d e s c r i p t i o n , 

SECONDARY 

'rA.i.<s o f Aei.*fnfi-^t. 

C/ay r t p U c t i ^ t ^ i - o f 

vifr/c s U a r J s i s Jocall*y 

X•^.'tttrfSt . 

. ^ 4 * * » < O.S A b o i J C . 

"Tracts o f ^ o t T i n i t e . 

i r r f i u i a r i i j o . ' JStf t^ir tateJ 

'Tr*£t j " f ^ o e . t ^ i t c . 

Mn ax-V<* (bU<.k) i'ffirjrau*i 

u,ifk '^r t t '^ c U u i 
d l s s e J i ^ ' - i ^ d -rUrf,^jU,^f 
roc^ ^ A7M ^^;JiS ' "Xl'L 

J ' S S i r ^ i ^ A t t e i i i ^ r o t A j k o ^ - t 

r o c K ; M<^ -o-x.-Jcs A/SO 
<.o^-f -fr^ti-iArts. T^^-cts « / 
d i s s t m i ^ t A f - t J ' j o . t - t t t i f t . 

M y t ' o?<..des d i s s t i ^ i ^ ^ f t b d 
fl7r*uyU*,4.f rocJc. fi J t r M . 
a n t n . -n^ i e u / cUe^ o c c u r s 

;*i i J t i i f i S ^ S o > ^ t f i y ^ t s i - t 

S A I C * . , * . *>-J A i f O U t . 

Cn b^fA i f l j 0-iltf f'rcM.ce.s 

o f A7*i a K l J t s . 

Coi,r\-ta.ins f ' r t i c t s o f 
J i s . S t ^ i n ^ f t . J Mu, axit^ts 
A y i d of . C a . l C L f t . 

^ ^ i ^ O i f i f t ( • ' t - d ) S - f a , i , i S 

f r A c t u r t s . 

' T r s . e . t s o f d i SSei*t i y j A f c J 

j o t t h i - f c / h t t ^ o . f i f t . 

A7rt oftiJcs , ct.lA</o^Xft(:TJ 

~5» *.**tc A^ A b o u t . , 

C i i A e J o ^ i t C ( = b r / ^ k t 
J r t t n • **> i't.»i / tclAu ) o^^"''J 

bo-til ms <ifSrSti^ft,^a.^^!o^^s 
'aiif\<l . n i ^ t i ' \ U ' t s , Ztss ^ 
- fUa^ , d . / — ^ : J t . 

Coi^iAirtS CAlcift. botlni a s 
d iys t r r t ' r>a . f io '*S Ai^J /-t 
rfi.rt L/ci^s ( l /sf TUf-i 
O./'^fAn, u j i J c ) . G - r t t b . C^/or-

d u c f-o ^ r c s e ^ c e o f 

http://uclii.it


WELL. 

LOCATION, 

ELEVATION. 

HOLE S I Z E . . 

X n- 4 QEOLOQICAL REPORT 

'Pifie ValUjyOhurcJnil l Co. , v,ji_L CUTTINGS SAMPLE DESCRIPTJON 
TlCJ-A do. 

4 

PAGE. 

DATE. 

J of I'C 

S t p - f e m i e r 

nFPTH. 3 o a 

EXAMINED SY, M . I 

/ISO 

TO ^ S O ' 

DEPTH 

feet 

3oo ,. 

3 1 0 

I s i o 

1 3Z0 

3 Z 0 

1 330 

330 • 

3 4 0 

[ 3 4 0 

3 5 0 

3 5 0 , 

36(5 

3hO 

\ 3 ? o 

3^6 

330 

13 80 

Is'̂ o 

b ? i 3 

1 4oo 

4-06 

1 410 

\ 4 1 0 

4zo 

\ 4 Z o 

'450 

\ ' i 3 0 

4ii> 

4^0 

1 "̂̂^ 

COLOR 

i n U i t t 

Llotst 
yityto 
lubiite., 

VAc-fe y t j . 

urhi-tt. 

D t r t y e . j 

i l e ru 

pAlL • 

brourn . 

C r r t u -

c j r t t n 

O-r-eu. 
y t e n 

G - r t u 

Grrcj 

Crr tu t o 

3 " 1 ' 
a r t t m 

O-rcu 
t o ' 

3 ' T 
j r t i n 

Crrcu 
t o ' 

y t y 
y t . n 

Crrttr ^o 

n r t t n . 

f~iykt 

l i c e . • 
csretnn 

Cr ren 

l o r t h u 
r t d - ' 

l l J ln , fe , 
A n d 

p i n k . 

SAMPLE DESCRIPTION | 

PRIMARY 

f u f f : Conb-a ins c r u s t a l C I A J I S o f S a n , d i n t A n d 

b , o t i t t , f>lso d i s s t m l u A t e d J ^i,...^ f n e - A r t l n t J r u A o n t t i t e , 

f f a t r l ^ 1, So c l o y - r i t U ^ i t J l S A p p e o r s J u r l n . 

S A m p I t L u a s h i n a . -̂  

Tinff : ucr. S i m l U r to About S A ~ p l t ^ b u t n o t As 

S t r . n r . l u c U u - A l t t r t J . O o t s . not d l S A a j r t J o t t So 

C o m p l t t t lu J u r l n r r i t i A s h i n A . 

Oarlc . . r e u r k u . t i t t pArpl, . j r , j cU lps c o m p r i s e 3 6 . / . o f 
t b l ! - 'sAZpIt ; O l . , . l i t t = Z b t ' , fltuj?, i c l . t l , , .', iuilJtJ in t t ru t l •> 

' T u f f : S a m e AS a b o u t . 

D a r k J r C f r b y t / i f t p A r p h . ^ r . f f s r m s 10 - 1 S , % o f 

t i l l s • S A n . p l t . 

T u f f : . S t m t r o c t AS A - b o u t . 

O n l u A / , : - '= ' • • ' / ' < - , ' e s s - I b A m ! • / . o f S . m p l t j 

a r t f r o m tb,A d . r l e J r t . ^ r h y . l i b t p o r p l n . . f r . ^ p r e s e n t 

in p r - t o l o u s t i u o SA.m p i t s . 

T u i f f : I f e r . s i m i l a r - -to A b o u t S a m p l t s . C o n t a i n s 

c r u s + A l c l a s t s o f s a n i d i n e a n d b i . t i t e . -Tract 

a m o u m t s t r f d i s s t n n i n A t e d cuiAa n t b i bt ACcuA-. 
- /bi t J r o n n d m A S t iS c o l o r t d ' ' k t e p i J o f t o r 
m o n t r a n e t c . 

T u f f i S a m l A-S A b o u t . 

Tuf f : C o n - t a i ^ s < n y s t t . l - c l a s t s • ' f S a n i d i n t 

a n d b i o t i t e . Tc-ACA a m o u n t s o f d i s s e m i n A b t J 

m A j n t f i b t p r t s t n t . - P u m A A . o u s 1 i t l i l e . f r a y m t r c t s 

f o r m S " - lO ' fa o f r o c k . 

Tuiff: same A.S About, 

- f u f f f £ A m e r o c k . As a - b o u e . G - r . u n d m . i s i s m o r e 

c l A u - A l t e r e d i b i a n • p r t u l o u s S a m p U ; r o c k 
d l s l a A l C t A A b l S A l o b ' ^ d u r l n . Ur A S M 1 n y - T u f f C n t a l n 

p u m l c t - i f r A o m t u t s A n d 1 i-Un 1 c f r A a m e n . t x o f a - d t S i t t 

hjlnicb f o r m I t s s t h . n l o ' / . o f r . t £ . R n J i s i b c ^ ^ f f . c t m j f . c i c l , 

- T u f f : . ^ a m t A S o - b o u e . C r r o n n d n t A s s d 1 sacsArecsobts 

O n iru C t f i n a . . -

S e e - t h i n - s e c t i o n d e s e r i p t i o n . 

T u . f f • s a m e AS A b o u e . D , s a ^ a r t . a t e s o n 

luebf lnrs . 

T u f f : S a m . r o c k AS a . b o o e . T I n I s s a i m p i t 

r e n n a i n t d i n t A c t J m r i u A u J A s b i l n ^ , U l t h i c 

f r A - i men-bs ' - / A n d e s i t e s , e t c . J a c t c o n n n n o n . ^ 

r l n t u A r e . i rr i l r -e m A y . . t i c - t l nam. - t u f f . 

T i ^ f f : s a m e r - A c k A S - A - t r o u e . 

Z o c k d i S A j y t ^ . - t - A s u j l t e n "J «-•* • 

T l n . p . , S a m e c - o c k a s A b o u e ; d l S A ^ y t O A t t S 

An u j c t t i n c s . 

T u f f : S o m e A S A b o u t , C o n t A l n s C r y s t n - I 

a / n s t s o f s a n i J i n . A n , d b i o t i t e . C i f i , i c 

f r A A m c n t s o f a n d e s i t e f o r - n . S ' / . o f 

S A X p l e . K o c k , d i S A j y t y a t e s r o n u u t t f i n t ^ , • 

SECONDARY 

C l a . ^ r t p / a c t m e n t r r f 

i c t r l c n n A t r i / . i s 

I n t e n s e . 

. C / a y A l t t r A t i A n o f 

V i f r f c • ^ / ' • M M c / . ^ A i ' r " f 

tuff. 

S A ^ ^ C A S Aj>otjA^ 

AISO -&rat . ts o f 

tf-is s e i ^ i 1̂  A f t d 

C t l A i d Otr^L-fC. 

'TrAtts * f '^•'sse*.^;»Att</ , 

c A i c i r f e . 

C lAy r c p U c m . e f 

^ r * ^ ^ ^ •'-..'ASS ; t p U o f e 

p rtst .»,t t f 7 

"Tracts o f d ipsiiAffi f A f a J 

Af** O K i d t S . \ 

S n * ^ t. 4 i A b o <.ft. . 1 

Mr» - et ft. ; d t s fice.u<r 

r A r t . i y , Pi - f c ^ , / o « s 4 . 

p y r i f t C r y s f - e ^ h 

p r e s c ^ f i'*T - t h i s 
ASo . . ^ f>U. 

M i . ^ o r - A •*> o u ^ f s " f '^ 

p A i t . l i i A ^ t - ' ^ r < . t t t 

C I A U . r c p l ^ c t s >*^*. f r ix : ) 

a C C u r s i r . I r r t a t A / A r -

p A f c l ^ e s . ^ 1 

P A / C i i r > 1 t ' j r C t c ^ clAire 

- m a r t a~btf*d*'f.'f-

fha.** ' « p r t . , j i , ' a*t £ 

S A ^ ^ J t . 

SAb^^t AS A b o o e . 

3 a > ^ < AS A M O V C . . 

T Af t . ines « / 

^ r e . t . ^ ^ lA. ' j • 

Crrat^^dt**a.£'s Sfro,e,ea^y 

>^<LplA.C.cJ t>y 1 

i-ra, iry^ lt^ce<^-f I ' l ' ^ c Areof 1 

Crrcbid>i„d^^aiS S f r a^^ lL^ 

r c p l a c t d - b y 5 ' ' ' * ; ^ ' ' *^ -

T r r i o t n l ^ r - s f ^ i - ^ S " / 

he^A-f i fe f l t f t ^ k o ^ t r o c k . 

S p t c t s o f e a r t h y 1 
h e ^ A f i i ' t . d i s s t i ^ i . ^ A ' t t c f 

i i ^ r ^ ^ a l i o u f r o c k . G - / o , * ^ J ^ A S i 

Sfro^yly c i i ^ y r e p U c t J . 1 

http://Str.nr.lu


.F„. '3 /?- 4 
in r iT inN. ?.';(''i >''•''//;) ChurcUil 

YleutdA 
FIFViTlni i , 

HOIF SI7F, 

QEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE OESCRIPTION 

-HSjf 

PAGE, _ 

OATE. _ 

DEPTH, _ 

EXAMINEI 

X-̂  of 1 0 
Se^ptfun bec- ngd 
^ S - d ' TO ^ ^ " 3 ' 

RY, ' ^ - ^ - Suuterreuj 

OEPTH 

f e e t 

45b 

41,0 

4(,o 

4n 
4^0 • 

4 P 

4 I D ' 

41/) 

^ 4-lD 

506 

. St>d.i 

SlO 

SlO 

6 Z 6 , 

SZb 

S30 

S3o 

^ ^ 6 

S'io . 

SSi> 

S5o 

SbO 

Sbo 

5^6 

S<hi> 

•5 l t> 

536 

S16 

5'^D- •, 

•i,oo} 

COLOR 

D e e p 
maroon 
r e d 

VJbibe 

l a r t k u r , i 

L i j b t 

rrf" 

Q-fia-
y A n • 

L l A b t 

k i i i j 
^rHK 

11 r e i n 

l i j t i t 

KelL • 

acetA 

-pAcIc acta 
uriib •' 
pAbcUes 

A-f 
fiiilo orttn 

Vack Artu 
'uj.bl,^ 
pAitbiS sf 
f t IL ACiin, 

-b.cky.^ 
ii/l tit. 
p t feints of 
,l:ain-t yttif 

G-retsri-

Grr t ty t -
y t u ^ 

Lrrt/yt -

3"1 

Cr/HiMi.sk 
yey 

brouJm-

SAMPLE O E S C R I P T I O N | 

P R I M A R Y 

T u f f : Csn tA ins C r u s t n l c U s t s of S o n l d l n t A,.d b i d t i t t , 

In abundunccs S i m l U r t s p r t o l o u s j u d t s t r i b t f SAmp I t s . 

t i r f f o i l . coiitAlns^ A n J t s i t t HtlyU f r t r rn icn t s . 

S u f f : S imi .Ur t o a b o u t S a m p l e 

T u f f : S a m e AS t i . o t . / . H U l t f r . y t n t s - f . r . . 3 - S ' / . o f 

r t c k . 

T u f f : S i m i l a r to A b o u t SAmplc . 

-fuff: CO-TITA i n s c r u s t a l des-bs^ of d o n , d i n t and b i o t i b t . 

S-roundmASS d l s A J y t y t c s uskln rock is U i c i t t J . 

S t e - I b i n - S t c f i o n d t s e c l p t / o n . 

"iu-rf.: S a m e • e.s About , 

Txff: SAn,A AS A b o U t , 

Tuf f : rjctu por t ions s f i i i l t u f a r t ?•*•''«, h o r d — t b t s t 
p o r t i o n s UJere p r o b o h l u uuc l l i u e l i f e d a n d a r t n o t n o t n r 
C l A . r i . A l b l r e J . ' ^ o c k c . n t a i n s cr.^stAl d a s b s , f S A n l J I n t , 
And o f b l . t i t t . T r t t t a - o u n t s o f r . , A J n t t , t e o c t u . -
a s d i J S t m i n A t l o n s , 

T u . U : S A m t AS c S - i o u t . T h e s e r o o k c l^ ips a r t 
h o r J ; q c y c U r t d p o r t i o n s e x h i b i t • o . u i t r t o u s l u s t e r . 

' S A ' U : S t r u t a s aJsout.^ H a r d , 

T u f f : S o m e A S a . b o u t . U o r d , 

Tircff: S A m t a s A . i o o e . H A r d . 

T u f f : S a n l i t a s A b o u t . H o r d , 

T l i f f : • S a m e u s A - b o u t , H A r d . 

T u U : .SAmt As <i.4ou£. P a r ^ , 

S A C t i n i n - S e c t i o n d e i c r i p i o n a^nj X'-CAO i . f f coc i i sn 
O A H I C V I , m a i n clAu p e . k . a t IZ . 6 f i r 

SECONDARY 

O c u n J m A S S ( • U ' t r l t S b A r d s ) 

b o s b t t n C I A I J . A l t t r t J A.A 

flooded usiib tActbij bemAtb t 

lUtok h e m t t i t e s t a i n i n a . 

U/eAb to m o J e r A f e 

A I A U - A I f - t r A t / o n o f 

. r . u n J m A S S . 

W t o k h e m a t i t e s t o l n l n a on 
jrActurts . & r t u n d m t c s 
r e p l A t t d b ^ y e t n . y t , . j cUys; 
t l . . . s p . t s „ f t t l t i j o n i t t 

( b c l . f i i t ^ c t c r ) A U . p r e s e n t . 

CIAA - A l t t r A t i A n o f 

OirsundniASS. 

C l A o - A l t t r A t i . n o f 

Vifrit Cornp.ntrct^ ^ S o m e 

c t l A J o n i t t < ' ) p e t s e n t 

( A b r l . k t AceCn cU.lmlcA), 

. ^ A m t a s A h e u e , 

S a m e a s A b o u t . 

T r a c t s . f J l s s e s m i n A t e J 

r l o t t b i ^ i t p r t s t n t . 

C t l A d o n i t t / C I A U r e p l a c t s 
J C O u n J m . S S . P J r I t t 

( f r t s k ) AoAts f c t c f u r t s -
Oni . t r A e t A m . u n t s 
s Atm., 

C e l A J o n i b e / clAu 
A l t e r A f i O n • o f A C o u n J m A f S . 

T r t e t , . f CAj t . f t p r e s e n t 

C c l A J . n . t t 1 CIAU 

r e p l o t t m e n t . o f Arou.rJruASS. 
T r A C t a m o u n t s t r f : 

J i s s t m i n A t t J J o t f l r i t t 

/ • a f t e r p r i r i t t / . 

. S A m t A.S A - b o U t . 

S A n . , e ACS . . b o u t . 

3 A . * , t A S A . b o o e . 

i S a m f ACS A b o u t . 

CU,4 CtplAtcm.nt o f 
V.tA/C c L n , . . . , n t , OUlCAOtS 

^ 1 ofPr^^ •-''•'• 



WELL. 31^-4 
I, 'J>ieit Va lUui , Church i l l Co., LOCATION. ±2SS-3±115± 

bleyedA ' 
ELEVATION, 

QEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE OESCRIPTION 

HOLE SIZE. 

PAGE. S ° i 1 0 

DATE. ^epftnihic- 1 1 ^ 0 • 

loOO' TO "750 DEPTH.. 

^ « ^ EXAMINED SY, ^ - Z. S u l e tnec 

OEPTH 

A c t 

• G o o 

GIO 

(olO 

U O 

(oZO 

yxo 

(c30 

^46 

i>40 

GSO 

XoSO ' 

£ 6 0 

:fe60 . 

6-?^ 

6 ? 0 

6 8 0 

66 0 

S I O 

G'^o 

700 : 

7-00 

,^10 

•710" 

7Z0 

7Z0 

7 3 0 

7 3 0 

7fo 

7-40 

7 50 

COLOR 

3roiunish 

r r • 

& r t t H ' 

b r o i A t r 

D a r k ^ r t j 

ptd-cif^ts 

hJh.ic 

Mifk 

ilCiin 

-fpAtcbts 
Pe l t 

linte. A etc A 

pAle r t d 

F A U 

l i m t -
a r t i A 

-PAU 

l l m t . . 
J r e t n 

k J k i t t 
liUibh 

poJc .ytin 

p A t t k t s 

Cr r tucsk 

u i k i t e 

(AreuisU 

ulWike 

G-rtu lisln 

i r J h i t t 

L i y t 
i j r i y - y i n , 

k l a c k 

etc t e n 
•^pAtcb.t 

LiAh-t 

y x • 

SAMPLE OESCRIPTION | 

PRIMARY 

- f u f f : . • c o n t a i n s C c u s t a l c l a s t s o f S A n i . d i n t , 3 - S V , o f 
rock - b i o t i t e s a r e iciru r a r e . Tiock i s k . r j j i t " A s 
p r o b X i u iu t l l l u t l J c d And is f t u j I t r y / . ^ d t u i t r l f l t j . 
I f l ru s i m i U r t , p r c o l . u s / y J e s c r i b c d S a m p l e . 

5 u f f : S t m t . 'AS a b o u e . IfArJ. 

-Tuffi s i m l U r -to A b o u t . s a m p l e . I t A r d . 

. . . - ' - . • 

Tuff : s i m i U r t o A b o u t S o m f l t s . b t n r d . 

T u f f : C s n t A i n s c r i ^ s t A l c U c t s ' f S A n l d l n t i n A 

u b i f t , a r i d n A c . u n J m A i s iultb. p A t c h i s o f y t . ^ a n d y i t n . 

T u f f : , J t ru . c l . u - r l c b , — A c . u n d m a s s d r s A a a r A o a t e s 

On U l t U i n . . C r y s t a l c l t s t s S A m t A S . I n 

p r t u l o u s S. Am. p i c s . i. 

T u f f i S A m t A S . A b o u t . C o n t a i n s • c r y s t a l c l A s t s 

a f S A n i d I n t A n d b i o t i b t . G - r . u . n d m A S S d,-SA.^jrc^i.-<<s 

r A A d i l u o n U A C t t l n J . 

- t u f f : S t m t A S A b o u t . 

T u f f : s a m e AS A b o u e . 

T u f f : c o n t a i n s C r u s t A l d a s t s • , / ^ A n l d 1 n t 

a n d b l A t i i b t An A a r t u i s U u i n i t t , g r ^ - ' « - 7 
y o u n d m o s t . - S ' " - t l n l n - S e c t l A r , d t s c r l f s t l o m . 

T'u ff.: S A m t r o c k a s A b o u t . C r r o u n d n n A S S 
d : s A A i j r t y t A S on , . u t b i i n j . 

- r U f f : . S A m t a s A - b o u r e . 

T u . p : s l m i i l a r -to . a - b o u t s a ~ , j i l e . C I A . J - a l t e r t J . 

i j i t r l c . OS r o n n d nn A S s el ' -S A . A r t ^ . . t e s An 

U / c t d ^ y . " ^ F ^ i ^ J t ^ i f r t . f b A S A i f I ' t ^ i ^ - f r t . ^ ^ i . ^ - h r 

- f o r ^ ^ , 3 o ' / . - / T h i s • i v . f f S ^ ^ p U , 

^ t ^ f f : • .Si^rr^i Itm..^ -fa Ae.bo.ft- • S A — ^ p U s . ^ o ^ f a / ^ s 

i r r c y ^ U r p A f c M t s ,<>, / , < A i A < ^ o ^ i t A C b r . - ^ i ^ t 

' f ld^-ff : S i r ^ . ' U r . - / ^ A b o o c S a - * ^ I > ( C . C U y - A l f t r t ^ 

Vi-fric aro^^^t f^nass " J i s ^ ^ - j r t j A ^ ^ : o ^ ^ J f C - ^ ^ . 

/ . ^ i U . - J f f A . ^ . ^ H Co<^ffise ( O ' i ^ y . o f ^O/lk. 

SECONDARY 

C t U J o ^ i f e Z^/**^ A^er t i f io^ 

a f '^ro-^<f\di^ass. 

Traces ' f j ' t f U i f * d ^ ^ ' 

C A U i U . -^ 

SAbroit. AS * . b o u e . 

C a ^ f A i n j oe ru I . H U 

c t lAda t^ t . ' t t . T'rji^j^f o f 

CA/cife ^ ytt-fUiZ-tt p r t s t ^ t . 

'?a.fcUi^ cc/oLdai^iZ-ft . 

f i l l td Ufifh pale ^' '"'•*' ^''•a' 

uohiie M i i t r A / s . 

? < f c h t s o f tf^/uc/a*f <Y^. 

C f ^ a o f ^ t ^ t s ) p ^ r f f a i l y 

r t p U t - t d by c l a c j . 

C r r o > A < ^ d - ^ ASS ^ C r - y 

<i /*^ - *. I f t r t - d . 

S A i ^ e . AS A b a u t . 

S A^-y^C A S A b o u e . 

S n * ^ ^ A S a . b o u c . . 

V J l A k l y t a ^ ^ d t r A f r t i y 

c U y - o , l f * . r ^ d . 

T l i c f o r C A r b o ^ t o J - e . 

p r e s t ^ - t . 

S AbATiA. -a—ff o - i j o c i . 

S o i i ^ t . A S .*.i>o(-'&. 

S < x i ^ « . a-£ ^ b o u e . . 

. S a ^ t AS ^ b t n . ' t . 
Pflso C o ^ i x i ^ s ao-fcUts 
o f c e l A d o ^ i f e - l 
fT] o d t r a i f t C A I C i t e 

a.{ferA-i-icf<. 

}AitAk- h ^ o d t r e x . f c 
ZLU^ Al / t r^f ia-^ i ^ e U < / i f j 
p j f c ^ y f L L i A d o ^ i f i . / 

C A I C - . U f r t s t b ^ f ' -

http://Ae.bo.ft


WELL. ^ ^ - ^ 

LOCATION. -P-'i'i'^ I I A I I ' . . I , C h u r c l i i l l C a 

N L U A J A 
ELEVATION. 

QEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE.OESCRIPTION 

•G of 1 0 

HOLE SIZE.- % 

PAGE. _ 

OATE. S t p t e m k i L r I I ^ 

DEPTH, " 7 5 0 TO . foo ' 

EXAMINED SY, A^. A- S u i e t n e t j 

OEPTH 

-feet 

750 

71a 0 

7loO 

776 

77b 

^n' 
7%0 

7n 
7 U 

'ioo 

"iOO 

Uo 

810. 

dio 

820 

8 3 0 

8 3 0 

d,40 

8 4 0 

85.0 

85-0 

860 

860 

870 

870 

880 

380 

810 

8 ? 0 • 

90 0 . 

COLOR 

Li jh t 

ri'nd 
.pale 

red 

-Pale 
t r t t n . 

-J A . r ( 

r e J • 

T a l l . tir.ffn 
A . J A 
p u c p U 

L l n l , b i . d f ^ 

y t i n , 

r t f 

Oreu-
jcc in , 

red 

?Alt iuff 
iOi tb 

ZMctks 

?AU buff 
loi-fb 

ACiu stcCtki 

Q-CC U -

i ^ h i i e 

C r r c u -

ucb U t 

( j - r c t j -

u c k . b t 

Crr ty 
sob, i b e 

G-rtu ' 
i^k i t t 

Oreu-

iruli .be • 

SAMPLE OESCRIPTION | 

PRIMARY 

T u p : j o c c t t At p r t u i t u s S a m p l t s . . C I A U - t l b t r e d r n t t r l x 

d I S A o A r t O A t c s on i o c t i i n A . 

5 u f f : S i m i / a r t o p r t A l o u S S A n r f l l S . C o n t A l n s C r u s t a l c / o s t s 

o f f e / J s o A r A n d h l o t i t e . f - ' t Z t c l a s t s o f / a t , t t / A n d e s i t e 

- f o r n . / I t o I S - ' / . c f ^ ' f f^ ' ^ ' " • ' ^ J i S A J y t y t t s o n 

w t - b t i r i a . 

T i f f : J l s t l n c t l u J l f f t r l n t / ' i - . a b . u t . S A m a l t , d o t s n o t 

d i s A A o r e o A t t X b t n i u t t . C o n t A l n s c c y t A l c U s t s • f 

S A n f j i n X I n J b i o t i t e i n A J r t e n . o r A r t J - C o l o r t J 

y o a n d m o s s , f T l A b t e n e J p u y t t f / o ^ m l n t s f - c - n . b . n t ^ ' / . o f 

' r o c k . C I t h i c f c t ^ m f d s t " - ' ^ ' ' ' • f i - ' c k I = A . . J i s i b t s , e t c . ) . 

l u f f , .SAme AS a b o A e , G - n t n A n J ^ r t d p t t c h t s m A u o c c u r 

h o t ! , i n J i ie S A m e c l , l p . 

T u f f : a b o u t 3 i / t o f -Tbtst c in lps Ar t t ree , s i m i l a r t o a j ) . u t s a m p / t . 
r s , j ^ ^ ^..f, m r t t l t j i n c . l A r : yotobtllnrr. IS o n A S m A l t S C a l t . 

- 7 l X , ' " " e h i A i ' C t r f e ' t , crfAn.M . u k i t t o r A . t l l t d p a c p l i s i , A n d 
c r Am i f h i t t - t h i s u s b l i t ^hAS t b . a p p t t r A n t t ' o f ^ o p A j . r ^ . r t , 
X 7 L f c l . k - t A-c-lirn . ( " n A l l - S C a l t b r t c c i a i i o r , - - r e s u l t o f / . . I f : . . - ' , 
y i t A . f i l , i p l " b i i i t . - f l , f l r r i S . f - 3 £ g T H i U . i E C T l o N t>£SCIC,irr,oH ' 

T u f f s : H p A l t b u f f , y i b t u , ill b r i e . t c y t A l t u f f f . c s ~ S d V . 

o f t h i s S A m p l t . 0 - r t i n a n d r e d l l i b r i c - l i t k i c t u f f s e e d b 

f „ r m - ^ S ' f . o f S A l n f l t . 

Tuff: Conttins CCiistal c l ts ts of fe lJspan a . d b i o t i t e 

i n A.. A c i i ^ - t j r c i n ( c U u . r i c k ) o r r t d I h t m A t i t t . 

S . t a i n t d ' j a r . u n J n . o S S . 

5 u f f : C o n t a i n s c r u s t a l c l a s t s o f f t U s f a r s a n d b i o i i t t 

i n A pAJe b u f f - A l n r . s t O A ^ i t t ' t S r o n u J m A S t I r U i f l . 

U i i r c t u s J < - e . j s i r t a l C s ( b . n d s o f - ^ J i u i i d f c a t i o n f ) . 

T u . i f : S A m t AS A b o u t . ^ X A m i n e b , i n i n t b i n - s e c t i o n 

S h o u c s - t h A b t h t y n n d m n s s f i a s b t t m t o t a l l i j 

d t u . t r l f l e d * 0 f l n t - y a l r r t d ^ A u k t d r A l ^ u A f t i 

a n d KspAr, 

T u f f i . d . m l n A n t ' c , n - t r i c — Co n t a . l n s f ' u r f t l d s p n r 

A n d . b i o t t t t p b i t n o c c u s t s . 

T u f f : S A n i e A.S a b o u t . 

T u f f : S A i m c A S a b o u t . £ c i a m i n A t l o n 1 - . T h i n - s e c i l i n 

r t m a / s - b h a t t b , l s is a u . t r l c - e r y t a 1 - t u f f . & U s s h a s 

b e e n c o m p l c t t l u r t p l A t t d b u . f i n t - a r A l n t d , An l i t d r a l 

K s p a r a n d c i u A r t t . C r u s t A l a U s b c . f s a n i d i n e , , 

p i L l o c U s t l>A..^J b l A t l t e a r c , p r t s e n . t . 

T u p , S a m e ^ AS A b o u t . 

T i r ^ f f :• S i m i l A r t o A b o u e . i A m p l e . X a t i c • / 

f A l J s p a r - e l A s t t ' t o y r o u n J n ^ A S S I S h i a h e r - j 

. r o u X j i m A . S " . ' 7 ire X U t l u e l y y n o r t p r o n e t o 

- c I l S A A o r t J A t l o n o n U i t b l i n j . 

S u f f : C o n t a i n s c l u o r f r t " t r j t s " ^ . - f k e r u j i S t 

S i m i l a r . - l o D V - e d i o n s S a m j i e s . , 

,see. -n/n. s£ct">f DBSCHIPTION 

SECONDARY 

A f t d l C A t t c U y A l t l r A t i s n , 

C a l c i t e m . d t C A t t / u 

e b u n j o m t . 

f l o d t r t t t c l o u A I t e r a t ; Or, 

o f tC ib r i t r r c J u n J i m A S S . C a l c i f . 

m a d c c A t t / n A b u n d r m t , 

pimAbibt 1 y t i b i h pctsent ,-„ 
/ » » ir l i j t J C i n s / A f t e r p.fcl t< f) 

Q-cttn ruAtci/r C o n t A l n s 

m . n . r , d l o , t m - , n . t t J e e U d t n l t e . 

J t J m a t r i x i s i t i t a k / y , 

h t m A t i t e s f a i n e j , 

Trocis of c t l c i t c prtsi.<t. 

Astmt as About . 

C t l o d o n i b e o n f r . o t u r . ^ , 

) U t a < h e n n A t I t t s t a l n l n t s . 

p r t s l i t t ; c e l c i b t m o J i r o b e / a 

A b u n d a n t . C h i r t - e t U d o n i f t . 

calcitt fills spotts am.n^ 

C I A U A l i t r A t l o n . i s 

j * t . d e r a t t l u w e l l d t o t l o p t d . 

/ L a i e i t t I s A b u n r f o n t , 

Tr.tes ' f y t t b i b t ( o f t t r 
p.f ,̂ 1 m. ,b1 , ) o c c u r . 

b i l i J e r a t e c i t u - a l t e r A t i . n , 

Calc i t t falclu AbunJat t . . 

S A i ^ t . . A S CL.b O IJ t . . 

l J c A . k ft> • * * f a J t r a . t t . 

C i t y - a ^ ( f t r A - f / ' * * * o f 

a r o u n d i ^ A c s . C A / C / f t . 

J i s s i ' * 7 i . ^ A t t J a « < / /**f 

I r ' C / f J S . 

S A ^ r t t A S « , O a t J € . . 

S a i ^ c a.s A-bauc. 

3 t b - ^ c A S A b o u t . . 

CAi<.(&&. o^ ' ^<*-^s f--' 

j c i ^ s e ^ ^ d l - > < « l ( y f U o 4 s 

d r o M •'^4'riefa.ss . 

hicroefrui^ll-.-^e c^^^rf^ ^cc^r 
;« f u - c i ' ^ s . 1 

^ a * * * < a s a - b o o t . 

- S d*>f(i. tx.s A b o u c , 

C U y Al-f-irtufia '* o f y » ^ » 4 . * , ^ , 

i n frJt-^ur^J ^ i f ^ C A U ^ U . . 

http://ar.unJn.oSS


^ • K - 4 WELL. 

LOCATION, Qi^fe^JJalUu 
NtUAda. 

ELEVATION. 

HOLE SIZE, 

QEOLOQICAL REPORT 

C h u r c h i l l Oa,, v»ELL CUTTINGS SAMPLE OESCRIPTION 

PAGE. 7- o-f- 1 0 

DATE.. S t p t t n f b t r 11 0 b 

OEPTH, ^ d o ' Tn l O S o ' 

EXAMINED BY. ^V. vV- S , n J e e i , e ^ ' 

OEPTH 

fnt 

f06' 

no 
no 
9Z0 

fZO 

930 

iso 

940 

940 

"iso 

950 

9b 0. 

V60 

no 
970 

-980 

9dO 

"190 : 

1^6. 

1000 

looo 

1 0 1 0 

1610 

lozo 

mo 
1 6 3 0 

1030 

10 4'6 

Xo4o 

1 0 5 0 . 

COLOR 

G-rtu 

urbibt 

MolHeJ 
iltck y i j 

and 
y t u . n b i i i 

S a m e 

as 

a. bo a t 

Dock 
O^'li 

u i k i t e 

a s 

A t 

AitttUt. 

A i 
Abov*. 

AIAJ 

3 A w t 

as 
About. 

rr jott i td 

d*fk y<>j 

U^iriit 

3 A f l C 

A i 

Ahoni 

O.-'J 

huff. ' 

.S ame 
a s 

aboue 

SAMPLE DESCRIPTION | 

PRIMARY 

T u f f : SAmt AS pceu ious SAmpl t . CrronnJnnASS (eJ tu - A l t e r e d 

H i t n c sl iArJs And J u s t ) d i s t o p t a r s J u r inc. u l A s b i n o . 

C k i r t i t D o l o n j i t i I f i n e . y t l n t d .^ t u l n t t x t u r . J . 

Ckert i , Doloai.bt 

• 

D o l o m i t e i s d A r k j r e y 

U / k i t c r o c k I'j A u i t r i c - c r u s t a l t u f f • i t c o n t A i n s 
C r u s t A i c l a s t s o f s a n i d i n e A n d b l o t L t e i n A u j h i t e ^ 
CLilu- r i c k m a t r i x cub i i cU d l S A A a r c O A t t S o n u u e t f i n j . 
l - r a . ^ , d i f f r A c b i o n a n e l y l l s i n d i c a t e s c / a ^ is MtntmsrilXmit, 

D o l o m i t e a n d T u f f i i « . „ . a s a b o u A . 

D o l o m i t e And T u f f : S a m e a s A i s t r o e . 

' Z > . l o m i ^ t And T u f f i i « ^ i AS a b . u t . . 

' D o i o m . . b t - . f l n t . r ^ c A - i n t d ; c b t r ^ . ^ . 

Abou t l o t . i o ' U 4 ' ' * ' ^ r * ' " •""•» S A ~ p l t a r c f r . m 
s a m e uihibe , c lA.j-r ick T u f f J l s c c i b e J A b o u t , 

V . U c n i b t : S A m c a.1 A b o u t . 

V o l o m i b f - iSAmu a s a b o u t . . 
S A e - ru i / c - sk t t i oec o e s o e i r T lorj 

'V . lomibe : - S a m e a s A b o u t . 

-Oo lomib t : S o m e a J ahsout, 

- D o l o m i t e : £ A n . t AS A b A U t . 

T > . l o m H t s a c t m o t t l t d a r t . a n d . u , b, , b e •, t b t s t c i n l p s 

. f r c m f o - ^ O T . o f S a m f l e A 

- F i n t - n C A i n . J S A n d s t o n t S A c t b u f f ; -Un tS t d n i p , f . c m 

t b . S o ' / . . f J a - p l f 1 4 ' - '^'•'/'^ h . u e s l i c k e r s I d ' J 

sucfAtti. •• r 
' j A p l o m i ' i e i And s a n d s t o n e s : S a m t AS A b o u t . 

SECONDARY 

3 a nu t AS a b o u t . 

p y ft^-^x - ^ i i - S ' A of rock . 

S Atc^e. AS A b o u t , 

Ci - .^ d t u t l . p t . d i ^ f u f f . 

S A I ^ K . A S A b o u t . . 

-So»\ . ,< . A S a . 6 o v ^ . 

S a ^ t . AK M.btbUC. 

^ (x<^<. . A * o - b a ue . , 

Tr-ACfs of p y ^ * * " 
fr».^f^rt Srf^rfaCLS. 

- S A ' M A A S a ~ h o u t . 

f a r ^ a O.i 'U " f r ock . . 

-S<a**Tt CLS A b o o t . 

S A t ^ t AS A b o o C . 

7 l . : f c o c c u r s OM 
f f t . e . f ' ^ r t S r'w J o l o ^ H t . 
Tracts >f J**f^i-tc />c^urs o.. 

SAbVlC- A s - Abot / t . 



5R-'/ WELL. 

LOCATION. J^ i t ie l l A l l e ^ , Churchi l l Co 
N L H A J O . 

ELEVATION, 

Q E O L O Q I C A L R E P O R T 

WELL CUTTINGS SAMPLE OESCRIPTION 

PAGE. ^ " / " 10^ 

.OATE. September 1 1 2 0 

HOLE SIZE., s DEPTH. I ^ S b ' Tn / 2 . d o ' 

EXAMINED BY, ' ^ - ^ - 5uceent .^ 

OEPTH 

feet 

10 SO 

106 0 

1 0 6 0 

1070 

1090 

loao 

1080 

10 10 

1010 

1 1 00 

1100 

1110 

1110 

UZO 

H I D 

1130 

1130 

11 fo 

1110 

1150. 

1150 

i l 6 0 

1160 

IS^O 

1170 

1 1 8 0 

11 &0 ' 

l l^ lO. 

1 1 % 

HOC . 

COLOR 

L l j k t 

Lipt 

r ' l 

MoibuJ 
Jack And 
l i j b t y i j 

S o m e 
AS 

abou t 

S a m e 
.A S 

a b o u t 

L l j k t 

J " 1 

Liyt 
y.-T 

L i . b t 

huff 

Ll r^M 

r ' i 

Llfbt 

u y t 
b r t u t n . 
o r a n A t 

Liyt 
broitt**-
or^tmc 

broi*t*i-
oros^op. 

L i ^ ^ f 

jL.ytx f 

a r n ^ n i y c -

h r o - J i * . 

SAMPLE QESCniPTION | 

PRIMARY 

Limest<ir\t, • -fi-^i- y»-*.i>*<.ti• 

/ ^ i » t t s t o n i : f '-*t-afAi. ' t ti . 

L i ^ t d ^ ^ C f i ' ^ i - y - ' - ' ^ -

L.1 r t i s f o i ^ t . : S a r i < AS Abou t . . 

J L l m t s f a n e . : SA^da A ^ J c h i A y ; / / ^ t - y i / M t W . 

see. rkiH-secr/af/ oes^Kipnot^ 

SA^fiy L i ^ t s f o n e : rock co-^fAi^s A S<^o.ll p > - o f o r i l o ^ o f 

C/xlcArcaus 5A^4sfob*t: c^.^-^postd c f f^'t* S A ^ A - ^ J coUdfe.. 

y U l a ^ CAfbor^Af t . ( P t ' ' r ; < k 7 \ C ^ A f s S o ^ t - f r o c f u r t 5 > ^ r f ^ ^ m 

Cf Also ^ i S s i ^ i ' . A f e d i-r f ^ ^ S « / ^ " ' ^ - r 

CdltArtous SA^Jsfo<^c- ASav-̂ e A S Aho^jt.. 

C a l CarcoMS ^Ayids fAi^ i ' . .SA^ttt A S A^boot. 

C A l c a r t o u S . ^ x ^ d s f o i ^ t : s ^ ^ t . a.s Abooa. . 

Thii^lu . U>- i»** td . 

C n U a r f i u t . S i H s f o P ^ f . .Sarrft . A S A b ^ ^ C 

C A ^ e a r i o t s S l t i s f A ' ^ e • S A ^ t A S About . . 

C A l c A r t o u s . S o i - ^ A s f t t * . : C o a r s e r - t » r A i n t - d ' ^Ka , , ^ a r * . ^ ; a . . e ^ 

S>A^f,lt. 

Ca.lca.rtott i Sa.yiJs-f»nt.: Si^.-^'.lar fo p r c u i o u s Sti-.-.^fft. 

see. .THIN'sec-Ti/is 0£icKipr/0N 

SECONOARY 

'Thi't ( l e s s ff^<^ /^»-r uf idt) 
CA.Ui fc UC/*1S OrCC<^^. 

Thin Ca.(die u t i n s, 

Tr t t e s o f '^yn'ft i.n 

f r u ^ f u r t S . 

S a r u c a s Aiboue. 

-S^**«A a - S eM-bAUt. 

D i S S t v k i i n » . f t d Oiicd <-'£/« 
p y r i f e . 
Thi^ CAlcift u c i r t s . 

Trans of t/tin a x d 
disse>*\itr\A.feii py'-f< , b*fh 
frtsk A**d f K i d i i e d . 
S o ^ t py i f - c '<s •'« ^u«*-/ft-
UCif iS . 

T r t t t s ' f p y r i f e . 
. S i . t i c e t c s i d t d fA^rf ^ ' " - ^ ^ 
clnipx p r t it-^f. 
fi -fr*^ , . . b l tA^Ad J hdc^Af / f t -
SfAi^t.d a n J ue iMtd 
S-'/fS^OMtf P'-t.SL„f. 

o c c u r s t r - f r^e t a — I I M I " ^ * 

4 i J i s S t ^ - . A ^ A f i A ^ t ( 0 - I V o ) . 

f^Auff j o u ^ i ^ t c b i f s p r t s ^ ^ f . 

T ' r a c t s <=>f - f r t s U a x d 
O M i d l ^ t J ^ y ^ i - t t J r»<btfl . . j 
i ^ TAr- i o t i - ^ s f I t t s - Tlnttt^ 

n ^ : d t . 
L t s s pejrift . Vi'l«« '-1 
prt*f.o».s s a t ^ f b U . 

I r m . t t s V of-.d-.^o-d 
p .yr i f t . - - less r*7«-f /-t 
a b o u t SA'~j>U. 

C o ^ t t l i „ s t r tLCAS o f 
^ ^ i ^ . - t t J A ^ J p r t c h 

d . s s c ^ ' " ^ A f e d p y r i . b e . 

C o ' ^ f a i ' t s l e t s / t y r i f t 

•fhoi* a-baiit S A t ^ p I C 

-Ta-Zf ^a*Ayt c b i p t p r c s t x t -

. S a ^ c AS Aboot . 

. 5 A « < . A S rt.io«d. 

T r a c t s of oicldi.%t.d , 
e d - S S t U ^ i ^ e x f e d lr>,My,^tf-:fe. 

- r h i y , c A / c i f e . a^d-^CA/e i - fe /o f i 

l / l i ^ s . 

? ^ A ^ / f - ^ « t y c c h . p s p r t i i r d : . 



WELL. S^. 4 
LOCATION, 

ELEVATION. 

HOLE SIZE— 

23,'r;t Htlleifp Churchill Co., 

A l t L i A d a • 

QEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE DESCRIPTION 

s 
PAGE. 

OATE, 

., 9 
Sept I 

of 1 0 
ic î b e r 

nFPTH. Z ^ " " ' 

EXAMINED SY, '*^--^-

1 1 2 0 . 

Tn f 3 S o ' 

S^uJt .£ .y t€ u 

OEPTH 

^ e t t _ 

IZOO 

IZlO 

IZID 

IZZO 

IZZO 

1Z30 

1Z30 

l Z i - 0 

lZi-0 

1Z50 

1Z60 . 

ize>o 

1Z60 

1170 

IZl-O 

1Z80 

1Z80 

1Z10 

1Z10 

1300 

130.0 

1310 

1210 

12Z0 

13Z0 

1320 

1330 

12H-0 -

159-0 

1 ^ 5 0 

COLOR 

?ale 
O r a n A i i 

pale 
red 

?Alt . 

bcOAin-
OrA„At 

Medium 

^-'1 

Meilum 
to 

dork y If 

S a m t 
AS 

about 

S a m e 
AS 

a b o u t 

bflldium 

y-1 

Medium 
t o 

dock 

J "1 
Hediu m 

f^lil.m 

Oiv.a 

y,y 

Mcdiuin 

MeJium 

3"1-

l ^ l d l — 

Medium 

5"7 

MtJinm 

SAMPLE DESCRIPTION | 

PRIMARY 

C a U n r e o u i S , I t s t o n e s : f ine - aralntd-, uitlt c t m t n t t d . 
~Kiacts u l a o r o u s l u t o c o l d , d i i j b t H-CL, 

CalcarCAuS S i l t s tomes : S a m e a s n b o u t . 

L i i m t s t o n e : f i n t - ACAUAJ^ n o t l a m i n a t t d . 

L i m t s t o n t : Some AS A b o u t . 

I-i c n e s t o n t : S a n . . a s a b o u t . 

J - l m . s t A n t : S a m t a s AboUA, 

• • • 

i - i n n t s t o n e : S a n r t A J a b o u t . 

L i m t s t o n t - . J - a ~ i i * J a b o u t . 

I jmtS-bon tS : . S t m t AS A-bout. 

L i m t s t o n t : :&4."i<, AS Ajsout. 
s e e -r»//J. sscriocc DeseitiP-riAH 

L i m t S - t o n t : S A m t a s a b o u t . 

Limtstont: Same AS A-boUt. 

L i m t s t o n t : Sanmt AS a b o c l t . 

Lln. ,estone-. i a . " t A S A b o u t . . 

L i m t s t o n t - . S a m t A.S rr-b. i l t . 

SECONDARY 

Tracts of oxld '^ td cssat 
O n d j o r p u r i t t - - rAOnA 
t o h t m a t i t t 1 J o t t Z t e . 
S a m t f r t s h p . j ' i l - e a s 
h o s t C r j i b . l S . 

TrActs of oKlJi-ied m^-tlf,^. 

Chips ' f l i m o n i t t . s to ln td , 

s l i c k l n s i d t d f a ^ l t y u y t . 

T h i n ( I m m l u l d t o r I t s s l 
CAlcift u t I n s . 

T C A t t S o f f c t s h p r y t l 

on . f c A f ^ u r t S . 

S a m t About. 
p u A I S O ^ s t t n i n 

u i i J e r ( 1 . 5 - m m ) C A l c i b e 
u e i n s . 

S A n o t a s a . b o u e . . 

S Arne a s a . b o u t . 

- f h i n C A l c i t t U e l n s . 

- T r . t . S . f d l . A A m l n r A t t d 

p . . j r l l e CoA. I rd l rbed) . 
S II c k m s l d e d c b x i p s 
p r t s t n X . 

- f k i r i c a l c i t e il t i n s - occur; 
a f t u c C o n t a i n p u r i t e . 

P u r l b t . a l s o c o A t s 

f c A u c f u r t s . 

S a m e AS A - b o u t . 

P u r i t e o f t e n o x l d l n t d . 

S l i c k e n s i d e d c h i p , 

p r t s t n . i , 

firn-te (pt'blAlU ' t l J l i t d to 
h t m A b C t t ) o o A u r s lu u t i n c 

a n d AS d i s s t m . n A t . - . n S , 

T h i n C A l c i f t U t i n s p r t s t n t • 

.Some C o n t A i n cso t tb ib t l 
h t m A b i b t l A f t t / p . ^ r i t t ^ l 

S l ickens ided chips 
p r t s t n . b . 

—fhin CAlclbe iielcis prtstnt . 
T c t S b p . ^ r l t t S t e m o n A f t u . 

f c A t b u r t S n r f A c e S . 

S l i o k / n S i d t J c h i p s f r t S l n n t . 

T h i n c a l c i t e X J c ' - x i o c c i t r , 

T r A A t s o f d i x s t i m l n A t c d 

y u t l n i t t . 

-Tlnln AAltl te u e l n s tctur^ 
. S A m A o f u J i n i a I n 

C A n t A l r ^ p y r . - f e . 

. ^ a m e a s o-bout. 



WELL. sa-'f QEOLOQICAL REPORT 

LOCATION. ^ ' ' * ' ' '^ '-" '-1 • C l i u rd i i l l Co., WELL CUTTINGS SAMPLE OESCRIPTION 
NeuaJa 

ELEVATIOH. i 

HOLE SIZE. ^ y 

PAGE. 

nATF, 

l o 
5lpTc i 

OEPTH. ' 3 5 0 

EXAMINED BY, 

. f l o 

n U r 11 u 
Tn 1 5 0 0 ' 

H J . Sujllnecf 

DEPTH 

feet 

1350 

1 3 6 0 

13 SO 

IS 7 0 

1570 

/ 3 8 0 

J 3 8 0 

1390 

/3.10 

I'^OO 

1400 . 

1410 

1410 

I4Z0 

I4Z0 

1430 • 

•1430 

l44o 

1440 

1 4 5 0 

1 4 5 0 

l 4 u 

l4f,o 

J47o 

14^0 

1 4 8 0 

1 4 ^ 0 

J Ho 

1490 

1500 
• 

COLOR 

/Medium 

Medium 

3"1 

Ucsht 
y t . . , • 

Lir jb t 

y . - i • 

Crre-i 

Crrc^ 

Crrcf 

Droujn ' 

a n d 

J r t j 

SA mt 
a s 

a bout. 

Crrcj 

5ireu 

Or tu j 

Grrt ,^^ 

r e d 

^ ' ' ' - l l , 
red . 

SAMPLE DESCRIPTION | 

PRIMARY 

L.ii'^^tsfoi^t.: very •fi.'M-yra,..nd^-^t/ei^ Texf-^rtJ^ 

A./if>icStone: -S*j-̂ < AS nbai/e. 

l-irn^isfofie. : S/X-itA Ai Onbooc. 

L.'/'>^esfe>it: Sa-c^e. a s a.boue. 

l ^ j r c x t s f o ' ^ t . : S A « ^ < . A S t l J t o O * . . 

S€.£. Trf , /v . s^ez- r /axz p e .s ciZ i p-T/a/^ 

l ~ i ^ * s f o ^ e S S o r y ^ t A S A 6 O ^ C . 

L- i i^ t s fo r , ^ : S A ' * ^ * A.S A.bot/<. 

l-lnr^tsfa-^t: .Sa**f€. A.S *~booe. 

/ - / « i / 5 ôMtf : SA*%,tA AS ^ b o c e . 

Ui .*nt sfoi^e: Sa.-y*it. AS A.bou.t.. . . 

L.ii^tsto»^t: -Sa-*^* CLS a.ho*.t4.. 

U i i ^ t s t O i ^ e : £A^*ft . AS cx^bout . 

J-~i •'*.iesf'oi^t: -£<».v*i* AS O-botJ i . . 

f k ^ f f J ^ ^ ^ < . ( ? )•• .ht<^»~-f'''fe- r -Ad, clAyt.^ 

lf^^ajttr.af\ uiUicL^ , j o f f - e ^ S 1 i ciClu, ^ / e=J.t.d - f - o r ^ s 

/ ^ S V o . o f S , A ^ p f < -

l ~ i y > ^ t s f & ^ € : .SA.-Mt A. s a . t o u * . 

/. ,}'^es-fcuit : Sa/*^A AS iajf>*4^«-

f o n i ^ i ^ cxt^ficje ^ f ) ; - ^ - ^ ^ j - f t r ^ s 2 - S V o o f S f f L ^ p f e . . 

SECONOARY 

Thi^ calcift utibts prts£*<t, 

5drt*e of uJhick c.B'xi'Ai.nj. 

ffcsk py''''tt. 
5hdk.il'si-^cJ chips occur. 

_S«*Mtf CLS Aboot . . 

'Kart, C A l c i f c '-'t-i'XS.i 
s a * ^ t Af u J h i c h cef\fAii^ 
ke^Af i - i - c l c i o t t h i f t . ( < x f f c r 

j,y^i-tc^ ) . Fyrift. i» "TA Z-

d i s t o ^ f i * ^ ' ' O f S S£a-»i t r ^ r K a . ) % ] 

p re.sc*ri.f') S.O'*Tt ca^-ft3.i-^ 

p y r i f e ( ^ a . ZVeo). 

S I i c J c t ^ s i d c t d c h i p s 

p r e s i. 1 d . 

C a . ( c i f e . UCIA^S co^fA.-..^ 

pLtr- 'f^ S o ' ^ e . * •Z' 1** ^ ' ' c ^ 

i s o}i i '^ '%t .d "/b h<i^txfif-t. 

-Sa»-*tt eKS A - b o c t . . 

S A . i * T * c t . s c i - b o u t . . 

T ' r A c i J Cff. f r t s i y p y ^ i f e . 

Sl icLi^s id t J cUips-
p> r e s C t ^ f 

'k.arc f i n i ^ j CAlc . ' f e . 

Lr/e.. i -̂  s . 

.Sci .„^c <«-5 A b a c J t . . 

S a » ^ < . Cts Ambtoot . 

S l i e.^CA'^j , ' J x . e d c ^ i p s 

p r t . £ a . ^ t . 

- S a « t c A.S a-bot.fi. . 

l^ATt. Tlyi^ J Cai.it. i-ft. 

Vci^S p^£SMc*<t , S a ^ K . 

of- in^ft'cbl ^ o - i - ^ * - . ' ^ 

f r t s k Ai^cl G A i d i ^ t - J 

P ^ r i f t . 

'Rar€ / Thif.y ^ cit.lcift. 

P i y r Z f ^ ( p ^ r f . - ^ I J y o x . - J . - ^ U ) 

i-l Y-A..^ ut.i>\s^ U s e T A A - J 
/ ^ - ^ ^ i e f t . 

T h i ^ cA/cZpe. ue i -^s 
AJSO p r t . s t ^ f . 

http://5hdk.il'
http://a-bot.fi
http://Cai.it


S H A 1*0 W T E M P E R A T U R E G R A 0 IENT 
HOLE RECORD 

SR-3 
G R A D I E N T 

N W M E • • ' 

H O L E 

L O C A T I O N 

1/27/80 
S P U O 

1,500' 

O A T E 

NO. 

Dixie Valley 
P R O S P E C T 

S 32 T 24N R 37E 

SouthUnd Royalty Company 

Chxirchill Nevada 
S E C . T O W N S H I P 

2/14/80 
C O M P L E T I O N O A T E 

R. Jodry 

R A N G E 

198.32 

C O U N T Y S T A T E 

B O T T O M H O L E 

T E M P . 

AT 
1472 

FT. 
4.83 

•F/ 1 00 ' 

o 
in 

' 0. 

100 

200 

300 

, , '400 

500 

. 600 

700 

800 

9oo{;;; 
UJ 

1000'^ 

z 
1 1 0 0 "'• 

• X 

1200 {r 
QA 

H i 

1300° 

1400 

1500 

T O T A L D E P T H G E O L O G I S T OR P E R S O N R E A D I N G T E M P . 

- 3 - ^ - 3 0 

GRA0IENTl22.T0liZ2 
Christiansen Bros. ' 

C O M P A N Y D R I L L I N G H O L E S 

o 0 0 0 0 o 
- © i H px) P=) ^J" tf i-

S ^ § g fElVfl^E^AftjR^ ^ § § 2 2 I LIT 
tH rH iH rH (N L I I 

( N L I T H 

"r—-f-l-. _ 

\ 
. . - • \ 

\ 
1 

_ \ . . . . ..._. . 
s -

1 1__ 

i 
\ 

. __i 

\ \ 

I 
1 ' 

' • • • 

USE OTHER SIDE FOR GRADIENT HOLES; OVER . 5 0 0 ' 

• DISCUSS DRILLING'PROBLEMS ON-ANOTHER SHEET 

FOR 

T E M P 

D A T E OF 

S U R V E Y 

TIME SINCE 

COMPLETION 

0 
/ o o 
l a o 
3 o o 

. ¥ 0 0 

S f ^ o 
( a O a 

7 0 Q 

&od 
3 a o 

/ O O O 
/ / d o 
/ Z o a 
/ 3 e > f 

f 4 ' i 3 0 

f / y y 
, 

H O L E S 

'c 
3-f- io 

2/1 
/e).Y 
y r o 
sy.z 
5f-z 
i Z . S 

is-.s 
if.y 
7 / . i 

79.2 
77.S 
3e}.(. 
83. i 
t s a 
SS.Z 
9n.C 
1 2 . i 

0 -

"p 

3-S--

2/1 

9>-7 
m.f 
1JI.1 
nf - i 
l1f.o 

/ W l 
li-J-.C 

l i a s 

IU.L 
n-z.o 
m . i 

I32.f 

f J i r f 

110.7 

l i s . " 
/ f^3 

5 0 0 ' 

»F 

- S o 

1 0 5 

7S.L 
I2/ .S-

m i . 
1.12. Z 

tyz'f 
isz.y 
I S 7 . I 

/ a . i 
Ii7.</ 

m . c s 

iH.b-\ 
131.0 

I t ^ . f 

m s 
113. c 
ni.z 

'F 

LOST CIRCULATION ZONES.: 

WATER ENTRIES: 1 5 0 ' - 1 6 0 ' 

Sta t i c Water Level-140' 



SR~3 
G R A O i E f j r H O L E N O . 

3/5/80 
D A T E OF S U R V E Y 

DEPTH 

n 
10 
20 

30 

40 

50 
60 

70 

80 
90 

100 .... 

uo 
120 

130 

140 
150 

160 

170 

180 
190 

. 200 

210 
220 

230 
240 
250 
260 

270 
280 
290 

300 
310 

320 

330 

340 

350 

360 

370 
380 

390 

400 
410 

420 

430 
440 
450 

°C 

i n . 4 
1 9 . 5 
2 9 . 1 

3 3 . 5 

3 6 . 8 

3 9 . 6 
4 3 . 6 

4 4 . 7 

4 5 . 8 
4 6 . 9 

4 8 . 0 

4 8 . 9 

4 9 . 8 
5 0 . 6 

5 1 . 3 
5 2 . 0 

5 2 . 6 

5 3 . 2 

5 3 . 9 
5 4 . 6 

5 5 . 2 

5 5 . 7 
5 6 . 2 

5 6 . 7 
5 7 . 2 
5 7 . 5 
5 8 . 0 

5 8 . 3 
5 8 . 8 
5 9 . 2 

5 9 . 5 
5 9 . 8 

6 0 . 0 

6 0 . 3 

6 0 . 7 

6 1 . 1 

6 1 . 4 

6 1 . 7 

6 2 . 0 

6 2 . 4 

6 2 . 8 
6 3 . 1 

6 3 . 5 

6 3 . 8 
6 4 . 1 
6 4 . 4 

"F 

5 0 . 7 : 

57.2E 
84.3£ 

9 2 . 3 
98 .2^ 

103 .2J 
110.46 

112.46 

114.4^ 
1 1 6 . 4 : 

1 1 8 . 4 

1 2 0 . o : 

121.6^ 

123.OE 

124 .3^ 
1 2 5 . 6 

126 .6? 

127.7f 

1 2 9 . o: 
130 .2J 

1 3 1 . 3 ^ 

132 .3 ( 
133.16 

l ^ d . n ? 
134.96 
1 3 5 . 5 
1 3 6 . 4 

136.9^ 
137 .8^ 
138.56 

1 3 9 . 1 
139.6^ 

1 4 0 . 0 

140 .5^ 

141.26 

141-95 

1 4 2 . 5 : 
143.06 

143 .6 ( 

1 4 4 . 3 : 

1 4 5 . 0 ^ 
1 4 5 . 5 ^ 

1 4 6 . 3 

146.8^ 
147.35 
147 .9 : ; 

DEPTH 

460 

470 
. 480 

490 

500 

510 
520 

530 

540 

550 
560 

570 

580 

590 

600 
610 

620 

630 

640 
650 
660 

670 
680 

690 
700 
710 
720 

730 
740 
750 

760 
770 

780 

790 

800 

810 

820 
830 

840 

850 

860 
870 

880 

890 
900 
910 

°c. 
6 4 . 7 

6 5 . 0 
6 4 . 8 

6 5 . 2 

6 5 . 5 

6 6 . 0 
6 6 . 4 

6 6 . 7 

6 7 . 1 
6 7 . 4 
6 7 . 7 
6 7 . 9 

6 8 . 2 
6 8 . 5 

6 8 . 7 

6 9 . 0 
6 9 . 2 

6 9 . 5 

6 9 . 8 
7 0 . 1 

7 0 . 4 

7 0 . 7 
7 1 . 0 

7 1 . 3 
7 1 . 6 
7 2 . 1 
7 2 . 5 

7 2 . 8 
7 3 . 0 
7 3 . 3 

7 3 . 7 
7 4 . 0 

7 4 . 3 
7 4 . 6 

7 4 . 8 

7 5 . 2 

7 5 . 4 

. 7 5 . 7 
7 6 . 0 

7 6 . 3 
7 6 . 6 
7 6 . 9 

7 7 . 2 

7 7 . 5 
7 7 . 8 
7 8 . 1 

°F 

1 4 8 . 4 6 

1 4 9 . 0 
1 4 8 . 6 4 

1 4 9 . 3 6 
1 4 9 . 9 

1 5 0 . 8 
1 5 1 . 5 2 

1 5 2 . 0 6 

1 5 2 . 7 8 
1 5 3 . 3 2 
1 5 3 . 8 6 
154 .22 

1 5 4 . 7 6 
1 5 5 . 3 

1 5 5 . 6 6 
1 5 6 . 2 

156 .56 

1 5 7 . 1 

1 5 7 . 6 4 
1 5 8 . 1 8 

1 5 8 . 7 2 

1 5 9 . 2 6 
1 5 9 . 8 

1 6 0 . 3 4 
1 6 0 . 8 8 
1 6 1 . 7 8 
1 6 2 . 5 

1 6 3 . 0 4 
1 6 3 . 4 
163-94 

1 6 4 . 5 6 
1 6 5 . 2 

165 .74 

1 6 6 . 2 8 

156 .64 

1 6 7 . 3 6 

1 6 7 . 7 2 

1 6 8 . 2 6 

1 5 8 . 8 

1 5 9 . 3 4 

1 6 9 . 8 8 
170 .42 

1 7 0 . 9 6 

1 7 1 . 5 
172 .04 
172.5£ 

DEPTH 

920 

930 
940 

950 

960 

970 
980 

990 

1000 

1010 
1020 
1030 

1040 

1050 

1060 
1070 

1080 

1090 

1100 
1110 

1120 

1130 
1140 

1150 
1160 
1170 
1180 

1190 
1200 
1210 

1220 
1230 

1240 
1250 

1260 

1270 

1280 
1290 

1300 

1310 

1320 
1330 

1340 

1.350 
1360 
1370 

°C 

7 8 . 4 

7 8 . 7 
7 9 . 0 

7 9 . 2 

7 9 . 5 

7 9 . 8 
8 0 . 0 

8 0 . 3 

8 0 . 6 
8 0 . 9 
8 1 . 2 
8 1 . 5 

8 1 . 8 

8 2 . 0 

8 2 - 3 
8 2 . 5 

8 2 . 8 

8 3 . 1 

8 3 . 4 
8 3 . 7 

8 3 . 9 

8 4 . 1 
8 4 . 4 

8 4 . 7 
8 4 . 9 

. 8 5 . 1 
8 5 . 4 

8 5 . 6 
8 5 . 8 
8 6 . 1 

8 6 . 3 
8 6 . 5 

8 6 . 8 

8 7 . 0 

8 7 - 2 

8 7 . 5 

8 7 . 7 

8 8 . 0 
8 8 . 2 

8 8 . 5 
8 8 . 7 
8 8 . 9 

8 9 . 1 

8 9 . 4 
8 9 . 7 
9 0 . 0 

'F 

173 .12 

173 .66 
1 7 4 . 2 

174 .56 

1 7 5 . 1 

175 .64 
1 7 6 . 0 

176 .54 

177.08 

1 7 7 . 6 : 
178.16 
1 7 8 . 7 

179 .24 

1 7 9 . 6 

180 .14 

1 8 0 . 5 
181.0< 

.181.5? 
1 8 2 . 1 2 

182.66 

1 8 3 . o : 

183.3? 
1 8 3 . 9 : 

184.46 
1 8 4 . 8 : 
185.IE 
1 8 5 . 7 : 

186.OE 
186.4^ 
186.9E 

187 .3^ 
1 8 7 . 7 

188.2^ 

1 8 8 . 6 

188.96 
1 8 9 . 5 

189.86 
1 9 0 . 4 

190.76 

1 9 1 . 3 

191.56 
1 9 2 . 0 : 

192-3E 

1 9 2 . 9 : 
193.46 
1 9 4 , 0 

OEPTH 

1380 

1390 
1400 

1410 

1420 

1430 
1440 

1450 

1460 
1470 

1 4 7 2 

°c 
90.2 
90.4 
90.6 
90.8 
9 1 . 1 

91 .3 
91.6 

91.9 
9 2 . 1 
92 .3 
92.4 

°F 

194.36 
194.72 
195.08 
195.44 
195.98 

196.34 
196.7 

197.06 
197.42 
197.78 
198.32 

• 



SHALLOW TEMPERATURE GRADIENT 
HOLE RECORD 

'ijc- / \ 

SR-3 Dixie Valley 
G R A D I E N T 

NW N E 

H O L E 

L O C A T I O N 

01/27/80 
S P U D 

1500 

D A T E 

NO. P R O S P E C T 

s 32 T 25N R 37E 
S E C . T O W N S H I P 

02/14/80 
C O M P L E T I O N D A T E 

Richard Jodry 

R A N G E 

196.20F 

B O T T O M H O L E 
T E M P . 

T O T A L D E P T H • G E O L O G I S T OR P E R S O N R E A D I N G T E M P . 

Reading for 05/29/80 

Southland Royalty Compan 

• Churchill Nevada 
C O U N T Y S T A T E 

1474 4.38' ' 
A T • F T . •_ - F / 1 0 0 

GRADIENT 5 0 0 _ T O U T ; 

J. D.. Christiansen.Drilling 

C O M P A N Y D R I L L I N G H 0 L E S E l y 

0 

100 

200 

300 

400 

500 

600 

700 

800 

goct 
UJ 

lOOcH-
z 

llOOr-

,x 
1200-

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

M. J. Sweeney, July I98O 

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

The rock types present in the gravel are listed below. 

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

2) Phyl1i tes: Black, foliated, carbonaceous phyllites composed of varying 
proportions of biotite, sericite and silt-sized quartz and feldspar. Occas
sional ly porphyroblasts of biotite or of clinozoisite occur in some of the 
phyllite particles. Often disseminated anhedral magnetite is present. Pyrite 
was observed rarely. 

3) Diori te: 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 montmori1lonite or sericite-carbonate. Black Fe-oxides, most probably 
mixtures of iImenite/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 l) of clay which appears in thin-section to be a montmori1lonite, 
2) of angular sand grains of quartz., feldspar, mafic minerals, and carbonate, 
3) of very fine-grained calcite cement, and k') 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-1ithic 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 column of the stratigraphic log indicate how 
clayey the unwashed samples are. The symbol "n" indicates that the sample 
was fairly free of clay, "s" slightly clayey, "m" moderately clayey and "st" 
strongly clay-cemented. The clay-sand-1ithic material is compositionally and 
behaviorly similar to the bentonite-gel drilling mud used in SR-3; there is no 
definitive way of deciding which type of material, drilling mud or clay-sand-
llthic 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-1ithic 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 
materi al . 

l̂ t) Pyri te crystals-clay: 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. 

Al teration 

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

Pyri t ization. Pyrite occurs 1) as loose particles of subhedral crystal 
aggregates, sometimes associated with a wh.ite 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 bygoethite. A smaller proportion of the 

pyr 1 te in s. 
has been ox 
evaluated w 

Itstones has been oxidized and even less of that in mudstones 
dized. The significance of the disseminated pyrite cannot be 
thout 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-
llthic matrix material, and 2) no pyrite was seen In the. diorite/dlabase frag
ments. Both of these lithologies are usually more susceptible to pyritization 
than quartz-rich rocks. 

Calcite Veinlng. Thin calcite veins occur in particles of clay-sand-
1ithIc matrix material. Only once was a smal1 pyrite crystal observed on the 
surface of one of these calcite veins. Very fine-grained calcite was observed 
occasionally on the surface of lithic clasts; this material Is possibly caliche. 

Quartz Veinlng. Drusy quartz veins occur In metasandstones and phyl1 Ites. 
Most probably this veinlng Is related to events at the source area of these 
particles. 

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

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

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

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



Clay Analysis 

An unwashed sample of strongly clay-cemented drill cuttings was prepared 
for clay analysis. The sample selected for analysis Is from the IHO'-ll'tO' 
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 centrlfuged at 1000 r.p.m. to remove- larger than clay-sized 
material. Suspended clay was dropped by centrlfuging at ^000 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'-llA0'. Interval contains calcite, montmorl1lonite, 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, montmori1lonite, Illite and kaolinlte. Relative 
peak intensities on this XRD pattern and the previously discussed pattern are 
very similar. Drilling mud does not appear to have strongly affected peak 
intensities obtained on the 1130'-!1^0- sample. 

The two patterns are attached to this report. 



lOO'-l10' 

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

Rock Type 
Number 
of 

Particles 

Percentage 
of 

Sample 

Limestone: Most 
mm or less, usua 
scale folI at Ion. 
tal flakes of ph 
parallel to rock 
naceous? part id 
rock, distribute 
One of• the 1imes 
elongate quartz 
vein walIs. Gho 
in most chips. 

ly very fine-g 
1ly 0.01 mm. 
Contains por 

logopite; thes 
foliation. V 

es (=black dus 
d both inter-
tone ch i ps con 
crystals orien 
sts of fossils 

ra i ned ; gra i n s i ze 0.1 
Rock e x h i b i t s f l n e -
phyroblasts? or d e t r i -
e mica f l akes o r i en ted 
ery f i n e - g r a i n e d carbo-
t ) occur throughout 
and I n t r a g r a n u l a r l y . 
t a ins a ve in f i l l e d w i t h 
ted perpend icu la r l y to 

are s t i l l recognizable 

33 

Phyl1i te: Very fine-grained. Composed of foliated 
biotite, muscovite and silt-sized quartz and feldspar 
gra I ns-. 

Diori te/Di abase: One unaltered chip is composed of 
unoriented plagioclase laths, and lesser pyroxene 
and possibly oilvine. 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 
quartz- grai ns and muscovi te-chlori te 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 
chip contains patches of chert. Another contains 
patches of more coarsely crystalline quartz (re
crystallized chert?). The latter also contains 
patches of montmori1lonite after an unidentified 
mineral (low birefringence=first order grey; low 
2V, 10-30°; opt +; good cleavage). 

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

Silicified Cataclaslte: Original rock type not known; 
now composed of subhedral quartz of variable grain 
size.- Patches of brown clay (montmorl1 Ion Ite?) form 
5-10^ of chip. 

10 

]k 

10 

14 

14 

5 

Total Number of Chips Examined 21 100^ 



190'-200' 

Number Percentage 
Rock Type of of 

. ' Particles Sample 

Phyl1i te: This catagory also Includes a few clasts 27 73 
of hornfelsed muddy siltstones; the only significant 
difference between hornfelses and phyllites is the 
degree or complete lack of foliation of mica in the 
phyllites. 

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

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

Diori te: Composed of 0.3 to 1.5 mm long laths of 4 11 
plagioclase. Interstitial chlorite-clay altered mafic 
crystals which comprise 7 to 15% of rock. Interstitial 
quartz forms 2 to .k% of rock. Alteration of plagio
clase varies from chip to chip; sericite-clay*carbon-
ate replacement of feldspar ranges between 20 and 70%. 
In the least altered chip, disseminated magnetite/ 
ilmeni'te forms 1 to 2% of rock. 

Metasandstones: Fine-grained; sand grains of quartz; 3 8 
one contains 5-10% carbonate as cement; one is 
moderately foliated. 

Marble: Fine- to medium-grained. 2 5 

Clay-Sand-Li thic Matrix Material: Clayey matrix con- 1 3 
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. 

Total Number of Particles Examined 37 100% 



290'-300' 

Number Percentage 
Rock Type of of 

; ' . ; Particles . Sample 

Limestone: Very fine-grained; foliated. 11 10 

Phyl1 Ite: 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?, . 
magneti te?) . -

Diorite: Mafic minerals altered to chlorite, mont- 14 12 
morlllonite and calcite. 

Metasandstone: Composed of fine-grained, well 25 22 
sorted quartz; calcite cement present in some 
particles. 

SiItstone . 1 , 1 

Clayey SIItstone 2 2 

Mudstone: Composed of very fine-grained sericite/ 14 12 
illite, sometimes with biotite porphyroblasts. Traces 
of goethite (after pyrite?) in a few chips.. 

Volcani cs: Rhyolite?, composed of feathery feldspar 3 3 
crystals and quartz. 

Marble 5 4 

Chert: Recrystallized. Composed of very fine-grained, 16 14 
feathery crystals of quartz; contains variable pro
portions of silt-sized quartz grains. 

Vein Quartz . 2 2 

Total Number of Particles Examined 113 100% 



390'-400' 

Number Percentage 
Rock Type of of 

Part i cles Sampl e 

Limestone: Very fine-grained; foliated; -mica; 2 2 
contains abundant, fine-grained, carbonaceous? 
material. Black or dark grey In hand-specimen. 

Phyl1 Ite: 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. 

Dior Ite: Sericite-chlorite-clay altered. 2 2 

Metasandstones: Such particles range in composition 65 50 
from nearly pure quartzites to containing 30% 
sericite-chlorite and/or calcite. Goethite/hematite 
(after'pyrite?) porphyroblasts(?) polki1 11really 
encloses quartz grains in one chip; no other chips 
contained disseminated goethite and/or pyrite. 

Clayey S i1tstone: Contains abundant sericite/ - 2 2 
iili te as wel1 as si 11. 

Mudstone: Composed of very fine-grained unfollated- 3 2 
sericite and chlorite in varying proportions; also 
contai'ns 0 to- 30%' silt. 

Grani te 1 1 

Marble: Fine- to medium-grained. 4 3 

Chert: Recrystallized to feathery quartz. 6 5 

Pyri te:: Unoxidized; a free, 0.5 mm grain. 1 1 

Chlorite Schist 2 2 

Total. Number of Particles Examined 131 100% 



490'-500' 

•Number Percentage 
Rock Type of of 

Parti cles Sample 

Limestone:. Very fine-grained; usually foliated; 15 19 
carbonaceous; rarely contains phlogopite flakes. 

Phyl1i te: 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 , magnetite-
hematite, occur in trace amounts as disseminations. 

Metasandstone 1 4 1 8 

Si 1tstone: Very fine-grained; contains silt-sized 3 4 
quartz and feldspar as well as variable amounts of 
sericite/i11ite-chlorite. 

Marble 12 15 

Chert: Composed of fine-grained feathery quartz with 10 13 
variable amounts of carbonate and silt- and/or sand-
sized quartz grains. 

Clay-Sand-LIthic Matrix Material: Sand- and pebble- 2 3 
sized ,clasts in a clay-rich matrix; this material is 
probably the matrix of the alluvium. 

Total Number of Particles Examined 79 100% 



590'-600' 

Rock Type 
Number Percentage 
of of 

Particles Sample 

Limestone 

Phyl1ite 

Diori te 

Metasandstones 

Si 1tstone 

Mudstone: Pyritic; very soft; pale grey-green in 
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? 

Marble 

Chert 

Vein Quartz 

Clay-Sand-Lithic Matrix Material 

5 

28 

3 

26 

4 

1 

1 

2 

6 

1 

1 

6 

36 

4 

33 

5 

1 

Total Number of Particles Examined 78 100% 



790'-800' 

Number Percentage 
Rock Type of of 

^ Particles Sample 

Limestone 10 6 

Phyl1ite: Composed of very fine-grained foliated 46 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? 

Diori te: Mafic minerals have gone to montmori1 Ion Ite. 3 . 2 

Metasandstone: Goethite (after pyrite?) in a few 49 27 
particles. 

Si 1tstone: 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. 

Volcani cs: Andesite, i11ite-replaced. 2 1 

Marble' 14 8 

Chert 1 1 6 

Vein Quartz 1 1 

Vein Calcite 1 1 

Quartz and/or Feldspar Schist 4 2 

Chlori te Schist 1 1 

Sand-Clay Matrix Material 1 1 

Total Number of Particles Examined l8l 100% 



890'-900' 

Number Percentage 
Rock Type of of 

^ I Particles Sample 

Limestone 

Phyllite 

Diorite 

Metasandstones 

SiItstones 

Mudstone 

14 

17 

1 

40 

14 

6 

1 

10 

5 

5 

12 

14 

1 

33 

12 

5 

1 

8 

4 

4 

Volcanics: Andesite?, altered to clay and hematite. 

Marble 

Chert: Recrystallized. 

Vein Quartz: One piece coated with limonite and 
quartz; one vein cuts marble; one contains vugs" 
filled with.clay-pyrite. 

Vei n Calci te: Associated with hematite and quartz. 1 1 

Schist 2 2 

Clay-Sand-Calcite Matrix Material 4 3 

Total Number of Particles Examined 120 100% 



990'-1000' 

Rock Type 

Phyl1ites 

Diori te 

Metasandstones 

Si 1 tstone 

Mudstone: Oce; 
phlogopi te. 

Marble 

Chert 

Vein Quartz 

Schist' 

Clay-Sand-Lithic Matrix Material 

Number 
of 

Particles 

Percentage 
of 

Sample 

Limestones: Black; foliated; very fine-grained; 27 13 
sometimes contains phlogopite flakes; contains 
black, carbonaceous? material. 

25 

1 

91 

8 

8 

27 

12 

2 

2 

1 

12 

0.5 

45 

4 

4 

13 

6 

1 

1 

0.5 

Total Number of Particles Examined 204 100% 



1090'-1100' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestone ' 13 8 

Phyllite 20 12 

Diorite 1 1 

Metasandstone 87 51 

Si 1tstone: Some are chloritic. 8 5 

Mudstone: Composed of very fine-grained clay-sized 9 5 
material. 

Volcani cs: Chlorite-carbonate replaced. 1 1 

Marble 13 8 

Chert ' 12 7 

Vein Quartz 5 3 

Clay-Sand-LIthic Matrix Material 3 2 

Total Number of Particles Examined 172 100% 



1190'-1200' 

Number Percentage 
Rock Type of of 

Parti cles Sample 

Limestone . 2 5 15 

Phyllite 17 10 

Diorite 2 1 

Metasandstone 8l 50 

Si 1tstone 7 4 

Mudstone 11 7 

Volcani cs: Andesite; plagioclase replaced by mont- 1 0.5 
mori1lonite and calcite. 

Marble 8 5 

Chert: Recrystallized. 9 6 

Vein Quartz 1 . 0 . 5 

Quartz:Schist 1 0.5 

Total Number of Particles Examined 163 100% 



1290'-1300' 

Number Percentage 
Rock Type • of of 

•! - . Particles Sample 

Limestones 

Phyl1ites 

Metasandstones 

Si 1tstones 

Mudstones 

Volcani cs: 
replaced. 

Marble 

Chert • 

Vein Quartz 

Anc Andesites, clay-chlorite and clay-hematite 

Quartz-Feldspar Schist 

Serici te Schist 

13 

32 

65 

9 

-7. 

4 

12 

,9 

7 

1 

1 

8 

20 

41 

6 

4 

3 

8 

6 

4 

0.6 

0.6 

Total Number of Particles Examined 160 100% 



1390'-1400' 

Number Percentage 
Rock Type of of 
- Particles Sample 

Limestones 13 7 

Phyllites . 38 19 

Diori te: Primary pyroxene preserved in one chip; 5 3 
in most, montmorilionite replaced mafic minerals. 

Metasandstones 96 49 

SiItstone 17 9 

Mudstone 14 7 

Volcani cs:; Andesites; one replaced by hematite-clay; 2 1 
another by montmori1lonite-i11ite. 

Marble 7 4 

Chert 4 2 

Total Number of Particles Examined 196 100% 



1490'-1500' 

Rock Type 

Limestone 

Phyllite 

Diori te: Mafic minerals replaced by chlorlte-
clays-carbonate. 

Metasandstone 

Si 1tstone 

Mudstone 

Volcanics: Some are partially sericitized. 

Marble 

Chert 

Vein Quartz: In phyllite 

Chlorite Schist 

Number Percentage 
of of 

Particles Sample 

14 

35 

8 

88 

18 

11 

2 

27 

11 

1 

1 

6 

16 

4 

41 

8 

5 

1 

13 

. 5 

0.5 

0.5 

Total Number of Particles Examined 216 100% 
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5 .̂io V 

52h,o4o 

^ • ^ c > \ 

2^0'4. 

^ . ^ b ' 'r^ 

PS'Oiv 

iZLHiy s 

<?^(^ ' fo 

.3ooU 

COLOS 

iS-ClinC . 

So-^ i . 

SHruiC., 

.^iX-cce. 

S o m e , 

S a i'ii. 

wid»Mi 

^ l > n r n e 

S a nnt 

S A'rne, 

Sim,.t, 

s5<ji^<, 

Sam.e. 

So.r .e , 

O'.'i^i 

SAMPLE OESCSIPTION | 

PfllMAflY 

' S a s c d on. l o i p t r t l c i t S : / 0 "A b 1 a c k , c r i C ACCs u s 
l imt%ior , c - , I b ' U b l a c k p h y l l i t e ; Z 7 % J i o r , i t e . . ^ 
H A - I O r a r f u A n d uoV, i t !>. ^ f o l i A t t d m a r b l e ^ Z ' l o 

cUiitu -'•m c f̂asi H-stonc -, I S "A ni-e-, , uji^iibi , b vv ff 
i ^ c t o S e n li s ^ t o n e : 31^.'^'r..flAeonA l o m e r o t e -, i ° i 0 c l o u - ^ o n j . 

R i U n J l i n r ^ . y ei-r-t; <L\ £ 4iiir',h.,u.-T-i.:>us, 

. S i i n - ' . l A r - -fo •j>r-eui;onil-j d e S C r ', b . e 4 

£ . a n n , p \ C ' . , 

P^ 1 1 IA. u ,' H. -v^ , S a , r r , e_ , 

• h \ \ \ A il i 'n.rux , S A r y ^ e 

BAsed on .Sa part-icUs ( 3 ^ ir, t h l n - s e c t i o r ^ ) : 
I ' l o k l a - ^ k l i m e s t o n t j L O ' l o b 1 « t k p̂ >>) 11 •+«S A n d 

S e r i c i t e A-n ri c i n l t s r - i t f p h . , l l i ' f « . l j / / o / o d i o r i t e ; 

S V o m A r b U j I W I o yntfa. S H . n d s i i n e S ; V i a iJein rOi tAc t i . 

^ i l l u i i j ' i i j r u s . S c s - n n g . . 

n-il in ,/ 1 'n irsn . O^.'T.^ c . 

plWlrl i j ' lUi .^in . S a. icnnL 

/ - ) l l l . . | i _ j i u i l ' v - 1 , S r l l n n . e . 

/ - f l l u w i w / v i , S ^ i ^ t , 

•Zased ' on '^2 foi-ki d e s : ' % briAck , f o l u t e d 
/ i r ^ i s±onc • Z o ' / o bleck. fl-in ll I'te. - '^" l . cb,lorite 
ph . fn . i e ; '^"/o .dior-i t ie • ' 'fl'/o i^ r l r i le ; 4-3 Vo 
meta. s a n d s tone.-J l°/o i-eein auArt% j ^'U ejA.^-SAnd.. 

f \ l \ inif:^y^. .So.rY\.e.. 

f \ l l u . . i / i u r i / l . ZZii '^ryl.e. . 

A l t 1.̂  '.Ci lri.r\ 1 .J2> elrrr, £_ . 

112 P a r t i e U S H - X d m i n e d j .^ . t h i „ - S e c t i on : 1 0 " / , 
•-ilalt ., f s l i A t t d l i r n e s t o n t - , t f ' / . ph . j l l i f - e . -^ 1 2 . ' / . 
d i o r i t e ; T-'/o cna rb le ; 2 % claue^ s i l t s t o n e ; / % 
S i . l t S t o n ' t ; IXVer c ^ n J s . t o n e ; Z Z ' / a m c t a . 3 a r i 4 s t o n i • 

/ f i o c h e r t : 2 ' l o -JL.ir q u a r t j s ; 3 0 / . , l a t i t e . 

SECONDABY 

D i o r i t e . , •njeo.'ciu to 
m o d C ^ A b c l u c ' n l . : , r i b e -
C.IO.U A I t A r e d . T i T A C t S 

o f '^oeiirite (afterp.^->,} 
in r^ett il 1 - a s t o r e . 
0 i .J r i te. y c 'nior , te .^ 
clan a. I terA^ , 
' Je r r . r u , ; n , r eOi-nac-tAsI 
o f a l ' r e i n i n g ir, 
r r t t a s O.n ti s-b O n e . 

D ioi ' i ' i t , ckl or-'i-'. -
Ui3.û  a.\t-.e re-ei. 

T r a c e d o - f ^ t s e t l r i t e 

/ a f t e r - p y : ) ' " S o m e 

yu.efa sa-dsrtont cinlps. 
!>ior ift, , cU,l-elari Altered. 

bio r i t e . , 'Seric'ite.-
C I A U - c l n l o r i - i e — 

ca.r-i^om^-ie. al^hert-J. 

D i o r i t i . , ^ i r o n a l u , <L ' r l ' 
c a / ' d I'-Te- A . l t e r e . J . T r a c c t 
0 / a o e t h i t e ( a f t e r p y f ' i 

i n m e t a s a n d s t o n e . . - uhlci; 
a l ^ r . ContAirS O t ~ • J t i r s , 

- S 4 >-n i , 

S s C m e . 

^ a,.^^ < , 

-S î  -^r â  . 

S Oi -nr 4_ ^ 

3 a.r^-4, . 

- O <:̂  "-T^ ^ , 

Z> a yv^^ , 

D i o r i fc-i cA i - KJ a ^ T — 
•CAW'fC Cl~JfCb~t.^c 
TZ-ACucs o f Cl ot.-r.h .' r e 
/ i^ften p,^-^) in. 
P^irf ff S f : o n t , 

http://Ju.Au
http://ph.fn.ie


S > K - 3 • H i l l , - — • • . - — ' • - G E O L O G I C A L R E P O R T 

LOCATION, C k , j r c h . i l l C o . , f)s. .^gda. WELL CUTTINGS SAMPLE OESCBIPTION 

ELEVATION, 

HOLE SIZE,. 

PAGE, ^ ' f 1 ^ 

OATE, 

OEPTH, 

0 i < 

j 

EO BY 

u 

o - o ' 

Zfl 

11 So 

rn 

J. 5 
^ S - o ' 

. ^ t - . l . r ^ C L . 

DEPTH 

f e e t 

3 0o ' -Co 

3 i o ' . 

3 1 0 ' f o 

33 .0 ' At 

3sZo'-h> 

3 3 o ' s t 

3 3 0 % 

3 f o ' - / r . 

34 -o ' t o 

2 5 o ' - n 

35o'- lo 

3 b D ' rn 

ShO'-to 

3 4 o \ 

J-^o'-to 

3 8 o ' s 

5?o'- tu 

2 1 0 ' s 

-310'-to 

¥ 0 0 ' ^ 

4-oo'-io 

4 i o ' ^ 

4 i o ' i o 

^ 2 ^ 5 t 

V2OV0 

-^30 '<x 

4-50 .̂<. 

4-4-0' < 

4 ' -^%o 

4 5 o \ 

COLOR 

O a TCiA-. 

Same.. 

• 

S ^ n n i . 

S a . n n e 

. e ibck , 

i>^ff, 
in-ki-tt . . 

S a c n c 

S-Ucnt . . 

S i X c n C . 

S x c n t . . 

Same 

S^'mt. 

Samt. 

Same. 

S^rna. 

nr 

SAMPLE OESCBIPTION | 

PRIMARY 

\ / c c - . n s ' r - . ' , f a r - - f a f r - e i J i o u c . s a m p l e - , 

C ' i c i u - s a . n . d c ^ e d r i r ' i a i , s a . - H a . e ' n e . d ^ 0 

c u r f a c e o f s o m e i ^ l . s t s . 

S u s e i i o n ' ^ S p « . r - t ; i l c s : S ' O ' / o b l a c k , f ^ l I a 1 e d 
p h y l l i t e . ; I ' l o A n d e s i t e . - ^ 5 " % d i o r i - b e . - ^ i T ' / a ' 

^ r i u , a n d u c k i t e . m a r b l e ^ S ' l o u h l o r i - t i c . 
c n c t e SAr^d c t o . n e ; 1 S ' / a rn e t a . s a n d s t o n e : 1 'fs c'niirt-

2 - S " f o r c l a - f - J Z a - d m A t c l Y . _' ' 

f t l l u u l u n n . S a n n t . c s a b a u i , 

• • P - I l ' j i ' j ' i i e ' r y i , S a . m i . A S e t j i a i y c . 

B a s e d . O r . S O p a r t i c l e . : ; £ . i o ' / A l U c k p h u l h ' T a -

X ' f o r C ^ r l s r i t e p lr y 11 1 tf. ' £ « / , i . r - ,C. ' - f« p U ..j 11 i t e . '̂  

C 6 % r n . c - t a ^ S ' ^ n . d i i - i n e '̂  Z 7 o i J e m j ^ u o r - l ^ i , . 

Z ' / o c : A i t c - t . 

h t \ \ . u . \ / i U r n . S a rme . C L S . t f ^ ^ o u d , 

r t n in id i u nn . S iAinne_ . c t t i - C K h l s i j g . , 

f \ \ \ , n w ; u r n . S a m e . A S ^ h o u . e . . 

l i t l u i d ' . ^ r r . . ^ ^ r n ^ ^ ^ ^ i s o U ^ . 

1 3 1 p a r - t i e - l e i n - x a m i n e d i n. tW, n - i l e c t 1 o r, •: x ' / o 

b l a c k , - f o l i a t e d l i n r t i t o n e ; S 3 ' I A b l a c k ph , . , l l I t e • • 

Z ' l o d i o r i t t . - , 2 ' f o m a r b l e - ^ 2 Vo d a u t n S l H i i i n t -
2 . ° / o >vi ; /<J . s to« t ; 5 t s ' / o rntta^ A n i i ^ t c s n e : S ^ A c h t r - f j 
Z- ' /o c U l o r i t f . s c l n i s t • I ' l o p , . , r i t e . 

AlluU'Mkvi . S a^.^ . A.S <x.-iiocie. 

A l l w o l u r v i . S a ^ e . rf. s A ^ x s ^ a . 

P l W i n i j I i n ^ . S A m n ^ a . S ( K k s O i j e . . 

P f l l U i i l i W c m . o < t w \ < . A S A & o t / i . 

^ l l u i / . - u w , , ' ^ " ^ n n t . e e . s e x h o , ^ ^ . 

SECONOARY 

- S A 1 ^ C , 

S a . r v v a _ , 

S s i m e . , 

S « . " 1 4 , 

T r a c e z o f J o e t k , i t e . 

( a f t e r - p u -^) / ,̂v 

m e t a S.A . . J a r t a n e . j 

"jOei-Kite i n a t o d i - . n i n 
- ' a iiu l l i i t . 1 

S a . ^ n t . , 

S c A . y ^ ^ , 

O O m e . . 

Aili a. nn e. 

O c t . { r A o ^ m e n t O-f 

- f r e s i n p u r i i e . s t t e n . 
Th , - .1 At-nar-li^ u e . i n s 
In m . d r r o c k -lu^Ac::, 

T r a o e t \ , i l t in c n c t A l s . a ^ 

S CXnn . ^ . 

S , O - n n e . . 

S o , ' n ^ , i . . 

S i £K'ru\g_ , 

S a m e_ _ 



WELL, . ^ - 3 GEOLOGICAL REPORT 

LOCATION, C k u r c . h i l l O o . . ^ i e i / a c l a . W E L L CUTTINGS SAMPLE DESCRIPTION 

ELEVATION, 

HOLE SIZE, . ^ ^ 

PAGE. _ 

D i T P , 

. 4 
^ l A 

HFPTH. - ^ ^ 

EXAMINED SY, 

- f 
/ . • 

o'' 
/ f ] 

10 
l i S o 

/ 

H 

DEPTH 

4 e e t 

450% 

"koo's 

'̂ {oO'-tn 

4^o',t 

4%'fo 

' 42b [yr. 

42o'io 

4^0'm 

Ho'-to 

5 o o ' -rr. 

^ b o ' i r o 

' ^ 1 0 6 i 

S'/O'-ib 

S^.o'st 

£-20'h 

S s o ' s 

^35-1-0 

5 4 o ' .s 

S4o'fo 

5 5 0 ' st 

SSo'-^o 

SLo'^t 

S l s r O ' i , 

S4o's t 

S^dh. 

SiO' st 

32l>'ie. 

Sfo ' r f 

S-'fo'-u 

boo 'if 

COLOR 

0uff, 
black, 
pink 

S i c n l . 

Slnn i , 

Z>iilrrie. 

Sarvi t . 

S a m d . 

Sani iL. 

Sarne. 

S i m t . 

Srf~^(-, 

SamlL, 

S s c ^ i . 

S a m e , 

Savn t . 

•BlAck, 
y c i : . -a: 

SAMPLE OESCRIPTION | 

PBIMARY 

3 d S e J Ore f ,3 p a r t i c l e s - . So- ' /o H a . e k pU . l l i te . -^ S ' / o 
f i o r i t e , ; S ' f o cnrArblej 6 2 % , bu-ff, r ^ r t u a r-

lurhitei. m e t a s - a n d s t a n e • Z ' l o c l a u,. - sr a n id-
rncxir- i /, , 

Ftl\,ui.ij'i<'rn. Ssa.um.e. « s a-lt^esi-ct . 

RliiriijIiAnvi. SiXusne. ts.s c^hsesirie.. 

• R l l l n u l iuiru^ . 2 a inne. ea. S. cl.br 0 OC , 

'SiAjsed " ^ -^1 pArtlclL<. s e x a r ^ l n t d in t h i n - s ec t l an : : 
lc)A/̂  b;o.cfc , -fol I'st-tta limestone.- X I ' l o ph^l l i+e; 
T V o m a r b l e . ; .f-"!. s i l t s t o n e ; / S % ymeisssand-

s t a n e ; IS'fo c h t r t - 3 V- e ^ l a y - s a n d nnar-lriK.. 

f^ l l mU iurs-i . S i IX rune. A-S. A & O ^ t , 

a / l - u i ' " - - - S ^ - ^ a . s ^ i ' O i J C . 

f^ll in ui-n.ru,, S A i n n ^ <S. S e ^ h c ^ i . 

A l / c u i - u . - , . 5 a . ^ c * 2 a - i o u i . 

P t l l u i u ' i i n ^ . SiXrrie. CLS ici'Oiye.. 

P l I l i n iy i iA^ , S a . u ^ e . A C « i . o w < : . 

Ptl\u.ij i mu^ , S d r u s e . ACS A b o o e , 

f^liinOi'innn , S a c ^ t . <=~ S -=«vbov4, 

A l l i A i j I ^ ^ i Ss iMcnC O-S a b o u i . 

f^l 1 n d i u nn. bib Ant 3 o " f o o f saru^ol^. i s 
(-omptosed o f tdarli. ^ r e e n - ^ r t - j r^uds-iani. 
w k l i k ce,n.ieiA,ns 0 - 1 -ft. i . T u o \u..me • 1, 
cruri te. . rc\u.As+ane. d i s a - ^ ^ r e A A t t s o n -jjetkinA, 
Kern a i r d i r o f socu-sle SS'me o c. j.ic:,iJi. , -" 

SECONDARY 

T r a c e r of j o e t h i r i . 
(a - f te r p y ,') '• r-
mcTos iAnds tc ime . - . 
^ . .oet lni te n~lsa i'n-^ 
-5^4 weir. in. p h . . f l h ' t e . 

S s a . r ^ e . . 

^ a.y^r, ^_ . 

S o^-m iL . 

S aiir^e. , 

T r a c e s o f - g o e t h i t e 

( o . . ' f b t r p - , r : t e : ) i n 

imefa S a u ^ d i t o n e . : : , 

S CXnn t . <:? u a rt.e: 

ije] u\ in pu'.^ili"fe. 

0 eX inn .A. . 

S 0 r n . i . , 

S c ^ ^ , 

^ iX-r-m Q_ 

S asmn a . • 

S i Cr^ lZ , 

Sr a -r-ni, i , 

,f^rcsb p c f r i t e . 
d i S S C nn ; riast-e. d in, 
l m i n . c t S t 0 n e , • 

http://cl.br
http://ui-n.ru


WELL, S K - 3 
LOCATION, 

ELEVATION 

HOLE SIZE, 

GEOLOGICAL REPORT 

C h u r c l i i l l C o . , O l i ' J i X a x WELL CUTTINGS SAMPLE DESCRIPTION 

PAGE, 

OATE, 

DEPTH, _ 4 

EXAMINED 

S- e.-f 
'CAI,., 

I O 

1 1 ^ 0 

• o o ' rn - ? 5-o>' 

Crie,i-f 

D E P T H 

-fee-t 

' foOo'-Lo 

(olO' s i 

klo'-U 

U b st 

Glo'io 

O S a ' i t 

ioSo' -ta 

( ,4o ' r t 

i 4 d i o 

LSo's t 

LSo'io 

LLO 'if 

L0(^'5n 

b 4 0 ' Ir, 

4r -9o ' ib 

L^o' n 

L ?o '-to 

6?o'>,_ 

(to 96'-to 

'4-00 -- s 

5-00' ics 

5'10 ' r. 

•7lO'iro 

-y-Zo' ft 

• ^ Z o ' b i 

<^3b '< i 

^ S o ' i c s 

? ^ ' K 

^+0' f̂  

<f35 m 

COLOR 

Sa.rrt 

S a m t , 

S'inc.i, 

S i3'mL, 

Srjmi, 

Sacne, 

a r e e y , -

5''*f ' 
•rJin.re. 

SXrcii. 

S «.M< . 

Si.cnL, 

Samf . , 

Scitvie. 

^arriL, 

So.mt 

Sann t . 

S A M P L E O E S C B I P T I O N | 

P R I M A R Y 

PlliAU i in^m, S a ~ r e - AS si.bo.-'C, 

R l l m i c i u i ^ . S a ^ e . c l a s - t +7 P ^ - -^^ 

4 c s c r ' i b e . d a . h o o e . , S A r , d - d a u j nnaXlr i A.I 
n c t i a . c h ^ d ter a- -fe.ucc TS cr .-t i c l e-si. 

Pl 11 in U i U. r r , . S a . c ^ i . A S a ^ h o i j i , , . 

R W - n u ' l i C m . S o r m e . a . £ a ^ h o - J i . . 

C o n - t d i n s a . f^euu ^ n f ^ A ^ ° ^ l o o ^ s l . 

p u j r i t e . c r . u s t a . . l ^ . 

A l U . j i w w , . S c L . m e . a . s a . b o U e , 

m U v i i x ^ . ScLru^e. es.s C^hoiJL. 

Q e s i ^ e i i o n 6 2 p a c - t 1 A.\Z. s : I ' / o t i a c f c . 

f .uu, t s t o n e . ^ - IS,"! . b l o c k p l n . ^ l t , t t - - S ' - lo d a r k r e d . 

i -nnds+one- 31 "/t, A i o c-i t e . f o.^ d e s i te. -^ 6 Vo . 
c r ic i rb ic ; t ' l . s : l+sitesn^-^ iLVo cla-t-n •si Hs . t .n .e -, 
-Zp-o/o n j t i a s a n d l t o n e -. J l ' l i , C i n l s r i f i c S o n d c - b Sr,g. • 

P W i J i i J i ^ ^ . S a n n e . A S - ^ h o i j i Z . , 

P t i l in iC 1 u-.-m, , 

R l l - n i u i in^rsn. E S S ' l r - . t , ' a . 1 1 uj S a n n e . a . S 

OAses'JZ i S . e . e - t i n ; n - S < : : ^ i ti ri A - t S f ^ r ' , ^ f i e, n , 

R U l A i j i u i c r x . S sO^nnA. CL .S ^ <S. b e , j e. , 

R l l i n w l m y ^ . , Sso .nne . ' cx. s. r ^ b c j e . . 

P t j i i C i d ' i l n . ^ , . 5 a - w , c a j : . CKhsOUe. , 

h \ U ' f ' , ' n r ^ , S a n n ^ . tes a ioo . i i . . 

P r l l ^ ^ ' a n . ^ , S a ^ i a s a.'csesi-'e.. 

S E C O N O A R Y 

Tr-Ace'^ o f Claethitt. 

( a . f t t r p v , ? ; i n 

'rnetA za .nd^ - fo mes . 

< ,^. ^ i , 

Sa-.'me . p. ftuu 
p a r t i c l e s f r o m d r . . $ ^ 

crin o r i i o ^ iu t \ . n^ , R f t u j , 

f r ta . - , poc-ii ..li- o> id i^ef p . 

P,r\ 'C.r .Oy.ir i l%td p u r i - t e -

a-AOr-f^ - f r AO,mer t ^ p- i 

A . \ S . i n r ' n l t c t n ) ; 

aor_tl-.i-Cn. ,- r, 
r- c-i-o C a , r d S t o n c r , 

S CXvuiC . 

Fu ] r C- t i . innisy.l d i ikied 

\r, So^v.,*. -creta.^ 
s a m . d s t o n e t> ar -+,• ; !{ , 5, 

4 % c l i e n t j ^ "Ic 
• ^ l a n - S a n d n n x t r i i e , 

1 
- t r - p - ^ i n 

UnA-beS .A.urdS-^ C un^ . 

L o o s e , pc^i-i'+e 
i r - ^ s t a i i '•" s-ample-^ 
c:.a^lcj+e u e i n s in 
c l «--] — £ cs urd mes-tlriAJ, 

Ss a-r^e. , 

Ca lc 'itt. 'J e in : •r. 0, 
—1 

'1 n̂  ,^1 A'u - S. a r d 

• rna t - ( . r ia \ i tnA^^e or 
P-) 'in, S i l-TS-^A rsic . 

f l a r r - o u A <d r - u s:. it 

c l u . a r t ^ u e i r , s i 'n 

d i 0 r i t IZ a r , d 
y r , e : - l A r ^ o , , . . d s t o m r c , 

(^cs^-lhite (a . f tec P y -
1 ^ c n t t a S A n 4 . i + o m .̂  

1 0 a i e p ^ Jc-a in^ , 

So—,e a. s a isoi j t ; 
. *wl-io prn •' 'r\ 

i'i 1 / ca.3t..i p 3 r i i d e i , 
c- k i t r t 1 

2r anr, e_ , 

yii\ 0 re- !oo22. pvj 
Cri^stal-i '. ^ r i n i s 
S o .nnpte . t W a i n 

pr-c'uiou.s 'b'ne.s. 



W t l l . — ' ^ 

inniTinN. Onurr . 

3 
i i i ! Z o Oc iSO 

C|CUATin i l . 

HOLE S17F, , . . 

G E O L O G I C A L R E P O R T 

WEIL CUTTINGS SAMPLE OESCBIPTION" 

O o-\ IQ 
PAGE, 

OATE, J'n-I'n 1 1 5 0 

DEPTH, 

EXAMINED 3Y, 
M. J , S u u e - e n c i . 

OEPTH 

A e e t 

-^Sb'-iis 

^6/> '<t 

AflaO'io 

<fQ-0 \ 

gZfo'io 

^ S d ' s t 

'-4-^0'ia 

1 9 b ' \ 

•=79o'fA 

IfOD'rx 

ZOO 'io 

SIO'c. 

Zio'h 

?Z0'n 

2 2-0'-to 

no'n-

l20' io 

24-0' s 

1 ^ 0 fo 

25b', n 

ESo'h 

dloO'rn 

^ (oO ' io 

no 's 
^^O'.io 

2U'st 

H36>o 

^ 7 0 ' ^ 

mo 'hi 

"1^0'^ 

COLOR 

Slack , 

l>u.ff, 

IrjkctH. 

Same 

S^mt , 

Same 

Sleek, 

î f̂f, 
ujki'-ti 

S A-cne. 

Sebne., 

Same. 

tcerr . t . 

Siirc,c . 

OAriit 

^Ame, 

S o m c 

Sirr.i. 

So rat. 

SAMPLE D E S C R I P T I O N - | 

PRIMARY 

flllu^iann, S c s n ^ t C i A b o i U C L . 

A \ ] , A o i i n . n n . • ^ a . m e . 

fil II U Ai m m . S a n n e -

fit l l u i f ' i u r c y , S x m r t . 

Based On i Z I p a c t i e l t s c n a m i n e d i'n t ^ i n - S eeiian : 
h ' l , 1 i m e i t o n e j Z S V o ph.^ll i te -f I'lo c l o y A i b t r Z d ' 
\COl c a n i c € . ] Z ' f o d i o r - i t e . ; ^ V o c m A r b i l e . j t - ' 10 

s i I t s t o n e ; Z."? V. m e t a s a n d s t a no. ; i ' /o u e i n t iuor t t^^ 
I'lo o t in c a l c i t e . : Z'/n ciuaci-i - C t l d s o a r .Sc'mS-f-. 

f\l\iAij'iin<cn\. S i X m e , 

\ 

A / ( u i / i ' y « o , S a . n n e . . 

^ / IwyiuM, . S a i n t , 

P i t U u i u n n , S e r i n e . 

P l l u o ' i ' u c n , . S A ' n n H . 

P l j j u i^ iucy i . • • S a . n n t . 

/ ^ I Iutll'!,<>", .So r r c lC . 

P I \ \ U I ) \ H ^ , S a m e . . 

IZO Oir-i'^l'S CHimintd in -^W,n- i cc-ti or. : J i ' / , li n.s,sUc,e-, 
]'^"lo p^lH'l••^|^.; '"''•' onJi.i'i.-ke -^ I'lo d i o r i t e ; %'A ma rbU; 
IZ°/tr i i l-istont-^ 3 3 % vneia^auidls-l-one ; ^-'U c h e r t ; 
i f l o " u d n c i ' n a i t i j I'lo iJein C a i c A e ; 5°IA tnnd s-ione -^ 
-Z'/^ Scinisf- . 3 ' / o clou - Co c b o n a t e - S a n d CYiottrial, 

SECONOARY 

Loose , e u h z . dcAl p u r i t e ^ . 
/L aJsa a - t i a c h t J f-o 
s i l i c e o u s p A r t i c l t i , 
r^rAOrcen. ts o f b o t r ^ J O i t l A 
AO i't/i H e •nJ i p u r ..trl'. 

S o. cn^ , 

^ a n n e , i'n - t o r n ^ r 

a l o u t ^ . S" °/o o f 
•nJo-clned S a r n pie . . 

S i ' - m i . 

'o'fo eLhA.rt ; r 4 ° f o 
n n u d s i a n e . ; l°fo San rd -
c l o u m a t r i n m A - f t r l a . 1 . 

Pu i ri s i l - t s t a n a . 

S> <>.irni_ . 

S a r c e a s teboue . . 
frISo p a r t i c l e s n f p u 
a i s a c i a t t d uj i th c a l c - e 
a r , d CJau - f r s m •CtinS ? 

Tronsoor ted limac-i-tt also. 

SsClvviS. , 

S l l i r V i i . . 

SoCme . 

Tracirntnts . of dcusu, 
qt-t . 'Jeinz cnore 
a. ' iou-ndant -fciOn 'n i ina/ l , 

. ' S s X r n i . . 

S r a rvii. . 

^ <! »vri , 

n eO'.-ben-l- I«.S1 - i ' n a r , 

I ' lo -, {cA^-mtn-^S O-f 

- i ro .n i :^or - tAd l . n n o n i ^ e i L 

icy u e i n ^ . 



< T _ 5, 
WELL, 

LOCATION,. Z ^ k u r c k i l i Co.. I-Ji 

ELEVATION, 

HOLE SIZE, 

GEOLOGICAL REPORT 

i_ ' / :Le!a. WELL CUTTINGS SAMPLE OESCRIPTION 

i ^ 

PAGE, 

O A T F , 

- f • o 

J 'U.I ,J 

OFPTH. " ^ 0 0 

EXAMINED BY, 

r 
-r 

1 

M 

10 

I S O 

Tn 10 5 o ' 

J . S u j c t n e - r 

OEPTH 

% b ' i < : > 

" J l O ' 'c-n. 

"ilO-io 

Uo ' , f 

<^io'u 

"13 0'^ 

' • 1 5 0 ' h o 

l ^ i o ' y . 

94.0'h 

9 5 b ' s 

^50'h. 

U D ' ^ 

Uo'io 

• I ^ D ' , 

'No'.io 

9 2o' s 

I^O'io 

190' s 

990'ia 

l O O b ' s 

J D O O ' f o 

l O l O ' s 

- i P I O ' i o 

\m' s 
, l 0 2 0 ' t b 

I0 3o' < 

I630'^^ 

10%' < 

lo^o'h 

lOSO'i 

. COLOR 

SIA.CJ( , 

l i j k i i e 

S^rr i t . . 

S t b r n t . 

5A"!<, 

S*nr\i . 

S a r n i . . 

So i r f i i . 

L i amtn 

. JQmC. 

Binff, 
tu'n i-ie, 

Ll iUk. 

SctcAC. 

AiQcyiC. 

SavM«., 

Z)C\y^e-

S^f-rAt 

SAMPLE DESCRIPTION | 

PBIMABY 

PklWii lunr , . S 

S 

r tWinif i i^nn. 

hWiA / I ' w v i , 

H \ ] i A i j ' , i j m i . 

4 \ \ \ ,A , j ' i iA 'nn . 

./7/I.M.L/ 'lArn, 

F U l i r m i n m . 

Dl ] inv i ' l ^yy^ . 

ffl]iA ij'iinnn. 

Ai.cnc ct-S p r c c i o n s 1-u t d e s c r i ' t e c d 

A m,p I z . • 

S ». cuie.. 

^ a . ' c v i t . 

. S a n t i i . . 

^ a m . i . . 

. S l m C . 

0 < J , > ^ ^ , 

0 i l i-vi e_ , 

. S A mre.. 

Z 6 ^ ^ o c t i c l t s e .xacnined in ^ - . n - SA..C-M a-n: 13°/ , black 
l l m i s + c n u . i l 2 ° / o blo-ck p K . j l | . t i ; 0 . % ' \ . d . ^ r ^ - f c i ; / 3 V o . 
UJhAite A n d •rlre.l m A r h , l e . j 4-°/o s. i l-bs t an e ; H-»/o 
m u d s t o n e ; H-'S'la b u f f and uaWite. m t t a . S A . n d i t a n e ; 
/ , ' / : , c,r,. cUer t - . l ' l o -Jtin = j ^ ; / 7 » s ch i s t ; O.S'lo cla,^-^.nd. 

F]\\iAi/i'nyyy. 

P W u i i j i i n r n . 

A M U ij',iAm, 

f\]]in\jiiA.,nc\.^ 

r r U u Ui ^ inn , 

Lisa me . . 

3 *•>!«, 

S s O n n e . 

Sii^inne.. 

. _ 5 a w i t . 

SECONOABY 

i - lost Py is a x i d i i a J 
t o AOA-{)ni'ze. Tu 
Cccnor i s t : le- i i t ' c a n 

d-S • J s i ' n m c 'la^ a j 'rOcnfle. 

Ss cs .me . 

Ss i i . m i t . . 

T u -,s e ' l s o . . t W.I-f 

r e p l a c e i i *=•-] J o e t l n ' t z , 

S a.i->-i«.. 

S o i r ^ t . 

SiCi m t . . 

S a v ^ ^ < 2 . , 

.J> d i n n ^ . 

V i s s t c n l n r s t A i i P y 'b 
0% i d l i r e d ; p i e c e s o f 

t r a n s ^ o r t c A i, .V. o „ i-ft 
C r u s t p r t S i t n t . 

e r e 0 r,.-,d,i^eA-.^ otWtr^nuiSi 

s o m e a s A ' ISOU^ , 

L>e>. i r r ie . 

S a m ^ , 

S s i ^ i n n e . . 

0 < S v M C . 



WELL. --̂  -" ' G E O L O G I C A L R E P O R T PAGE, ? I o 
LOCATION, i 

ELEVATION, 

HOLE SIZE,— 

i : jA r cki i 11 ( Z i . . PuL-Jcr 4 a . WELL CUTTINGS SAMPLE OESCBIPTION OATE. 5 ir.\ u i ^ S' O 

DEPTH, / O S I A ' ' TO / S . 0 < 0 ' 

EXAMINED BY, / ^ , J , S - r u r, e r e. •-

OEPTH 

A'cct 

/oSo'to 

fOGO' A, 

'OtO'-L, 

/O '7-0 's 

/ 3 9 o t o 

•foSd' s 

/ O SO 'd,o 

l o f o ' S 

lO^o' ic 

I Ioo ' s 

IIOD'-b:> 

I I I O ' rr. 

/ l l O - ' i o 

//Z(^ n. 

l /Zo ' t , 

1120 'rci 

/ /SO ' io 

1/40 V 

//4o Vo 

/ /Td "'cs. 

/ /So ' i io 

l i L b ' s t 

II u ' h 

/ I7d 'm 

m-o'io 

I I Z o ' s 

l l B i ' h 

1 1 9 0 ' . 

/ / f <J 'ro 

IZo^'. s 

• COLOR 

Black, 

tiu.ff, 

'rJr. , tC 

^ i 3 m l . 

S i X r n l . 

Sue... 

SxmL . 

Zirirct. 

AOrr.C. 

—'6cr,l., 

ZZmcni, 

3 0 i ^ L 

Sarcii. 

3 tree.. 

LiO.Wil. 

r.fi'.-rni. 

S a rnc. 

S A M P L E D E S C R I P T I O N | 

P B I M A R Y 

frlhn'yin.cn. C U s t / I ' t / i a / ^ ^ y .S'lnnAiar- -To 

.desc r i p+ion. o f Saruj^le. ajt 9 f 2 — lOOQ, 

Al l in o i u n n . 3 i i . n r n . ,-

Al l i n . l f l i . l n r j , - S a i T - l t . 

Prills Ui 'unn . S o nn(_ , 

I r Z p A r t i i . l t J Cxar r , in ( .d in t k i n - S C c t i on i S "i'o 
black., foliA-ted^ limtstont; IZ'/. black p hull ite. ; / % 

. i n d e s i - U . . ( c h l o r i t e - C a r b o n a j b e A i H t r t d ) • I ' lo d ior ibr - -
2 7 » n , A r b l e ; 5"°/. S i l t s - t o n e ; S-'/o n. .^ i s t o n e • S I " / : , 

meta c a r d stone- -. ' ? ' ' ' . cinert .• J%, iJein duoc-iri ; A ' I . cl-.-son 

Prl \ in ijiui rui , S a r n e . . 

• \ 

,~Un.:,/,'u um , S a n.,e . 

l ^ l l i n U i u r r , , S a u n s t . . 

P t l l m / i'mryi . S an r . c , 

rtii 1 . S e m e 
r i l j u u l • U r n . 

I t flu viirenn, S ainne.. 

'Fl II in iJ :in rsn . S a n n C . 

h l U f ' i ^ r u i , S ^ n n ^ , 

P l l i r l L Z i n r u i , v 5 « . - v , e . 

1 b i . OortlcliS eXA^ninr.d in. tli in - s e c t i o n : i O'lo f'-fli-le; 
I'lo d i o r i t e ) I'lo Andesi te; SV. •n-.trble; ^ % 
S'i l tstone; DOVO ru.eta si.ncjstine • io'lo c h e r t y 
O.S'I:. -jein a.nortsi. .^ 0. s ° lo 1 t i - f t lJsfor si:ki isrt. 

SECONOARY 

' A s e t h . i t c ( a - f t e r p u c ) 

d i S S e cr, i r. A t e d -ihrouo'.^ 

S i l - f s t one 1 metssa. is<,tone. 

i-oist pr) Sruszais o,xidii.tA 

- S i j . ^ e . , 

.SeSmZ . 

S a.rw.e. , 

Traces of p y r i i e . 

i n s i l i s t i n t A r J 

nn r.d s t o n e . 

S Acnc . i- • 3 s-a. =y 

a r a i n s o^nd sell 

d Is I cm i r a t e d P ' i 
o - A l d i ^ e d . 
S a r v e , -riorr^suj Cs/ci te 
u t I n s ' - - c l s . . . S a r d 

l i K n i - t r r t t r c l A l . S o - m t . 

- f r e s h iSu-^ms-ist or. ic t i i i^a . 

r".. A-ll o x i d l : t e . d . 

Pu " - a j t - ' y ^ - • ' •d i ied . 

P^ r n o s i l . 0 X i d i ^ c - d . 

C 0 1! 0 i a e ! , t r m s S o r t e d 

l i c n o n i - f i -1 C A O r - e r ' t C 

^ZiAiTZ.c'̂ '' A.-ZT. '^ 5 

. O 0 r n ^ . 

. S s a r n , . ^ . , 

. S a Un,^ 

Trace o f p u in . 

t h i n . c a l c i t t --rci--. 

O n r n t t a ^01 n d s t i i n e . 
friO.rr f r j Crif. i d i ^ tC J . 

L o o s e p-u c r - s t e i s 

a n a • d i s s t r n i n A-be d 

p ,̂  •nnos+l.u • 

o x 1 es i^e-d. . 

http://Allin.lfli.lnrj
http://pArtii.lt


WELL. - " ' ^ - " 

LOCATION, C'r . . r rcU, l \ 

ELEVATION, 

HOLE SIZE, 

G E O L O G I C A L R E P O R T 

Co,. N i : 'Ccsaa, WELL CUTTINGS SAMPLE OESCRIPTION 

P..P, 1 o f IO 

„ , „ . -^'-A. 11 i o 

HFPTH. '2.<5d' „ 

F^iUiNfti qy. TO. ̂ . S u 

12 s o ' 

u c e r e . J 

- OEPTH 

-l^eet 

iZOC>' io 

I Z l o ' n 

/Zio'io 

ZZio'c. 

/Zio'io 

/Z3o"hi 

/ZZo 7 , 

IZ^^'n. 

/s4o 'h 

/zso ' h 

iZSo'h 

/Zdo' n 

/zico'h 

/Z?o'i^ 

/Z'^o'iv 

iZ^b'n. 

/Hio'i-p 

/ Z ^ O ' K 

/Zfo'io 

/Soo 'M 

•/3iX>' t c 

/ ' i lo 'n . 

/ 3 l o ' { . 

/3Zo' K 

1326 i-

1330' n 

133 o'A 

124-0'f, 

.'3'r'o't, 

i55f0Z 

COLOR 

Si-ff, 

hloek 

. . jacni . 

f i n i t e . . 

5am C. 

SHrnt, 

. J U n n t . 

Sf'rC.C. 

-

S Arnz.. 

Aiai-ne., 

(A'-rffi 

black. 

3 n cne. 

Sarne 

'Sorni , 

Sam.., 

<'a : r r ,c 

SAMPLE OESCBIPTION | 

PBIMARY 

fflllClyA^^ry,. C l / ^ r f / i f f ^ / o j . ^ i 1 m ! 1 , c -

-/c pre-uierrcs Som, p l e- . 

P l l i n i ^ i m m . Sansnn^. 

fitUiAUlunn. S a m t . . 

i t ' l ' n \/1 u.rm , O d >ri i. , 

n 11 it V i u r r , , . S a,nn e. . 

i t l l u ' j i u c ^ , S a r m e . . 

\ 

P l U u i i a m , . S t n m e . • 

C t a u - S o . n d n n A - ^ r i x cnajber lAsI i s d a r k e r r t d 
- f h a J r . i . r p r A . u l o u - : . Z a — p l t S , 

f)\\in i j ' .unr, . ' S A.mg_ . 

, f\\l u i/', ui-r,. AAi,c^uu,e.. 

I'tsO p o r t / c l e s i . X a i . r i n t t t i n t t n l n m S e . c t i o n • Z ' l o 
b l o c k , f d U t l J l i r n t s + o n t ; -i-Cr"/,^ b l a c k p l , y l l . ' - / « j 3 y „ . 
CIAI-I - A l + t r e d a > v J , - ; ; + t i ; ? V » r n a r b l e ; i . l „ < . i l t i f s n t ; 
rf-A/^ n n u J s t o n e ; V-/=/<, m . c f a c . a n d s t o n e \ lo ' l^ c h e r t • 
4 7 « icein r p u a r i o , .. / 7 „ s c l r . - s t . ' 

A l j u i w i ' n n n , L:s a nn e. . 

f t 11 tn 1/ i in ry-i, —> !>. rsn c . 

IT /I in i/ i u inn . Zi Sinn e_ , 

P t 11 in i / , ' i nnn , . S i C r . m e . 

rrW in 'J 1 ursn. S Cir^nc . 

SECONOABY 

J S c i r u e a . S C L t i O i J ^ . 

b i s A.L ou-e • cn 0 s t 

pu Is o PC 1 d <^e.d . 

P r o p e r t iOr , o-f f r e s h , 

p u S l i . h t s t h i a b i i r . 

P . j - c ' t t -JLlu a r l f e U J 

t o n r t t s . SrC r e s t o r e . 

Sra m e . . "P-,] . l o r t e r t 

I c i s t ' n a - O . S A 

' . i : l u m i . % , 

S u - i . 

S ti m C . 

S C3 I.VMZ. , 

S ,3 w. c .. 

—^ Cu, r r , ^ 

i i \ s s t p u a ^ i d i ^ e J ; 
p ^ , o e c u r s As l o o s e 
- c - ^ i t a l s a n d a s 

d I s S c i m i n A t l o n s i r 

i r t i n s o - b s - l o n n j : , , U u I l i t H S . 

.S * ~ a . 

* .—> O. r r r , ^ 

- S a ,-vi e , 

.S> O rw, t--. 

S r . . ^ . - , 



«E1I, ,. 

LOCATION; 

ELEVATION, 

HOLE SIZE, 

v 5 ^ - 3 -

LlturfLl^ 1 l l Ca, . N i z . y j . 

G E O L O G I C A L R E P O R T 

WELL CUTTINGS, SAMPLE OESCBIPTION 

PAGE, 

DATE, 

/a 
- J u l i u 

° r -

n"T«. / 3 S o ' , 

fXiuiNFn ay, / ^ 

. IO 

1 4 2o 

•A. 

TO _ 

.5 -u . 

i s -oo ' 

DEPTH 

4ec t 

IZSo'to 

I3(a0' -r,. 

f3(oO'to 

iZ^o'c. 

ll^o'tro 

/Sdo'-n 

I3do'io 

/3^o"^ 

( 3 90'to 

/4ob' a. 

/4odio 

/4l0 ' n 

4 41 o'-to 

/"/-Zo'n 

'/4Zo Vo 

/43o'^n 

/43o ' i i . 

/Ho'm 

/440tes 

I45t>' r, 

1453 tu 

/ 4y3r , 

l4'^6 'iio 

14^0 'n 

-l4i-bi 'to 

l4to 'f i 

•l4Eb'H 

/ ^ ? i . 

l4<lo'b. 

ISOO'YS 

COLOR 

3ci.-nire,. 

Siame.. 

I t n n t . 

r j o n c i i 

l i m e , 

5 Q.rn.e 

S o r n e 

5 orne , 

Same. 

Samz. 

J<?^e 

S^cnl, 

3 o r n e 

D Q r r i 

Luil^'cCL, 

S A M P L E O E S C B I P T I O N | 

P B I M A R Y 

r j I I in u < in m , LU G i-r, t - . 

ft 1 lin ,.1 > u rn. . Scausne.. 

/ f i l 1/1,/ iUrsn . S a m t . 

R l h w J i in r n . - S a n n t . , 

l i b , P a r t i c J c i t - K o m i n ^ d , i--. -Iki i r , . S C c t i is r, : "^ ' lo 
bleck, / o l i A t t d flrnestonc; l1°/o ph.jllite-j I ' / o 
CIA.. - t e l t t r t j a n d e s i t e s -• 3 % Alor i t t (•nc/ArcSh sx ) ' 
ib'lo m a r b l e ; . ^ ' U S i l t i t o n f -7°/o Vnud sbon'e.^ 
<A«-/» n r t - tA ' sa r , d s^bo nit ; -2.^/A c h e r t . ' 

/ t l l in i> 1 u mn, S a r s n ^ , , -

. . . . s, 

r l / l in u i in ro-i . , S , A-nn e . 

A II in lAi'tnm: . S s t i n n c . 

4 ^ I U i j ; . A u ^ . . - . S c ^ m n ^ . 

P l l l u i f l - J i r v , . . S a m t . , 

A l i U f, inry , , S i S i c ^ e . 

P) ] 1 <y\ 1 i'n rsn . . S a. uv,j.. 

PDn.f^r^c ; . S o ^ e . . 

XiCo p a r t i c i t s e-Kaml n e d 1- -bLl „ - S e c t lour : ^ % 
b l a c k 1 - f o l i c s t e d - ' i rnt s ta . , A ; IbV. p ln . . , r i ; t e ; 1 " / . 
c l a . - A l t e r e d • 'o lcon i c - ; 1-^lo^ d i o r r t i f I 3 •'/cs 
c^xacblc; S=lo S.i I t s t one. •, 5 "fo m u i s t o n e ; ^ I ' / o 
m c t o s o-n- is tonc -. ' S^/o c: li c r t -: 1 t 'o u s i - ' a u . , r t a . - -

S E C O N O A R Y 

A^ ». rn e. . 

S a r s n c , 

^ a rvi ^ , 

Py f r t s ^ ir, 

n n u d s t o n A S ^ o . - r id l - i ced 

in rneto : a.r.d J.-taintS . 

..S" as r n z. 

A^ a nne • S o r u l e o f 

. /ooSrC ps u r a r o I n z 

c u r e 4 r z ^ U . , 

S s O ruig. . 

S c m ' ^ , 

lyiast- ju, 

o K i Ai ^ t e 4 . 

S enn^e. . 

^ a r n - S . 

S i5 VV) «. . 

— ^ ( 3 1-v-i ^ • 

S o . r ^ S , 

I ^/o .cJn /o >• i-fiz Scl^.icT, 

S o >*i-e, C-f looSsJi-


