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WHITE—DIVISION OF WATER RESOURCE."-
CANARY—CLIENT'S COPY 
PINK—WELL DRILLER'S COPY 

STATE OF NEVADA 

DIVISION OF WATER RESOURC 

WELL DRILLERS REPORT 
Please complete this form in its entirety 

OFFICE USE OMLY 

Log No 
Pennit No-
Basin 

1 owNER-SouthXand Royal ty . Comrjany ADDRESSI^OO F i r s t N a t i o n a l Bank B u i l d i n e 
„„.:. £ort.. .Wgrthj... .fixas 2^102 

2. LOCATION....NW. V* .§..3 V* Sec ZZ. .T .2.3 N/lf R....3.^ E . C h u r c h l l l County 

PERMIT No..X)ie.xss.I...0.r.adi..e.at.....H.o.X.g.'..NQ..,....SR«.4.„ 

3. TYPE OF WORK 
New Well % Recondition • 
Deepen • Other • 

4. PROPOSED USE 
Domestic • Irrigation Q Test gg 
Municipal • Industrial • Stock • 

5. TYPE WELL 
Cable n Rotary B 
Other D 

6. LITHOLOGIC LOG 

Material 

TOP S o i l 
P .hyo l i t e 
F a n l t nnuerff 
Granite 
Rhyol i t ic 
G r a n i t e 
R h y o l i t e 
G r a n i t e 
Sandstong.. 
F a n l t Qouere 
Rhyolite 
S h a l e 

) Rhyolite 
Shalft 
Rhynl l t f t 
F a u l t Gouge 
Shale 
Rhyolite 
Shale 
Granite 
S h a l e 
R h v o l i t i 

Water 
SUata From 

0 

310. 
•^•^0 

JM 
3 00 
420 
.510 
A5£L 
M £ L 
670 

_210 
.SMI 

1150. 
1160. 
iiao 
1190 
1210 
1240 
1230 
129. 
147 

To 

310. 
330. 
3k0. 
3 Q 0 
420 
330 . 
A50. 
660 
670 
Q30 
940 

1150 
1160 
1X6Q 
1190 
1210 
1240 
1280 
1290 
1420 
1500 

Thick-

30£ 
2L 
JL£ 
_5C 
3L 

l ie 
12C 

IC 
IC 

26C 
IC 

.21C 
J I 
2C 
IC 
2C 
3L 
4C 
IC 

18C 
3L 

Date started 
Date completed.. 

June 3 
J i m e " ' 2 ^ ! 

... 19...̂  

... 19. 

go 
m' 

WELL TEST DATA 

PumpRPM G.PJkl. Draw Down After Hours Pump 

#s^-^;*G.p.M. . . : 

f ' • • • * ' 

BAILER TEST 

—-•, .Draw down. feet Jiours 
G.P.M Draw down. feet Jiours 
G.P.M Draw down. feet Jiours 

8. WELL CONSTRUCTION 

EHameter hole....5r..7Zo. inches Total depth..l.>5.QQ.—feet 
Casing record.....7.-5./6.". .Q...-....1.51....£.t.t 

t 2 0 ..LbS.ft^ ^^...Thickness 

Diameter 

. 6 - 1 . / ^ . inches 
...6.-1/..? inches ....i:j..~.y.h^......fect 

..._ .I.§.0 feet 

..inches feet 

..inches feet 

..inches feet 

..inches feet 

....l..2|0. feet 

....1...5.Q.0_...ĵ , 
feet 

- feet 
feet 
test 

Surface seal Yes B No D Type...C.ftmeJ3t 

j..X.!.'.....Tiife.injs...C.e.Tr?en:fe.ed...3.2 feet 

:SlSiBtt¥oni . . . l^ .5.0.0. ieet to......l.^.4.6.^ feet 

Perforations: N o n e 

Type perforation. 
Size perforation _ 

From. „ 
From. 
From 
From. 
From _ 

..ieet to _ feet 

...feet to feet 

..JEeet to _ feet 

...feet to feet 

...feet to „ feet 

9. No Water WATER LEVEL 

Static water level .V. Feet below land surface.. 0 
Flow _ „ G.P.M.... 
Water temperature ° F. Quality.. 

\Q. D R I L L E R S CERTIFICATION 

This well was drilled under my supervision and the report is true to 
the best of my knowledge. 

'iî m< .̂?iXT.9l̂ ...̂ .MSî lX^%.%.̂ J^ .̂'̂ .̂ 

Address...55.2...aX...ATe_.^...E.ly.,....NeTada S9301 

Nevada contractor's license number.l4.".9.Q 

Nevada driller's license number .3.5:*. _ 

Signed....^Xd.: ' i ^ i . ^ ^ 

USE A D D m O N A L SHEETS IF NECESSARY 
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SUMMARY OF LITHOLOGIES AND ALTERATION IN SR-4 
DIXIE VALLEY, CHURCHILL COUNTY, NEVADA 

M. J. Sweeney, September I98O 

INTRODUCTION 

Samples of washed, rotary cuttings taken every ten feet from drill-hole 
SR-'* were examined under a stereomicroscope. A thin-section of the cuttings 
was described from every 100 feet throughout the 1500 foot length of SR-h. 
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 tic tuffs: The tuffs were originally composed largely of volcanic 
glass which was deposited as vitric shards, dust and pumice fragments. Shards 
and dust occurring in about subequal amounts usually comprise 75 to 85^ of the 
tuffs and pumice fragments 5 to 15%. Devitrification of the volcanic glass is 
variably developed throughout this volcanic section. 

Crystal clasts of sanidine, plagioclase and biotite occur throughout the 
tuff section. The abundances of the crystal clasts are variable; biotite is 
very rare in some intervals. Sanidine clasts usually comprise 5 to 7% of the 
tuff, plagioclases 1 to S% 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, limestones (both of which are locally cherty), and 
calcareous sandstones and siltstones. 

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

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

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

ALTERATION 

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 jaroslte (90'-100'), gypsum (40'-50', 90'-100') 
and manganese-oxides (l0'-20', l80'-240') were observed. Trace amounts of 
hematite and goethlte occur throughout the tuff. These limonites replace dis
seminated and vein magnetite and sulfides; it was not often possible to deter
mine which of these was the precursor of the limonites. Trace amounts of zeo
lites may occur in vugs In the upper portion of the tuff. 

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

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

In the interval between 860' and 900', the tuff has been brecciated. 
The spaces among the fragments have been filled with microcrystal1Ine quartz, 
celadonite (?) and calcite. 

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

Sllckensided 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-si 1tstone interval never exceeds 0.3 volume % and is usually 
less. 

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



THIN-SECTION DESCRIPTIONS 

OF SR-4 SAMPLES 



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

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

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

Sanidine 

Plagioclase 

5-7% 
50-70% 

1-2% 

Anhedral t o subhedra l ; occurs only in groundmass. 
Grain s ize 0.01 mm or l ess , 
Crys ta l c l a s t s : 0.2 to 1 mm long ; una l te red . 
Groundmass: anhedral t o subhedra l ; g ra in s ize 
0.01 mm or l ess . 
Crystal clasts: 0.2 to 1 mm long; unaltered; 
albite-twinned. 

SECONDARY MINERALS: 
Jarosite 3-5% 

Gypsum 
Zeolites?? 

Hemat I te 

t r 
1-5% 

t r 

Pseudomorphically replaces v i t r i c shards and bio
t i t e s ? ; a lso in i r r e g u l a r blebs disseminated 
throughout t u f f . Very f i ne -g ra i ned c r y s t a l s , 
0.005 mm or l ess . 
Free c r y s t a l s 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, 
albite-twinned (An,Q_. . ) , 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% 

Crysta l c l a s t s : una l t e red . 
Crysta l c l a s t s : very dark brown p leochro ism. 

Very f i n e - g r a i n e d ; occurs in m a t r i x . 
Black reflecting; brown streak, disseminated 
throughout tuff in clots up to 0.1 mm across. 

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

This tuff is composed of: glass shards and even finer-grained, glass dust 
both of which form 80% of rock; glassy pumice fragments, 0,5 to 4 mm, 10% of 
rock; crystal clasts of sanidine, 0.1-0.5 mm, 5-7% of rock; crystal clasts of 
plagioclase, 0.1-0.5 mm, 1-2%; and crystal clasts of very dark brown biotite, 
0.1-1.5 mm across, 2-4%. A very few, tiny lithic fragments of very fine
grained basalt are also present. Magnetite Is disseminated throughout rock; 
magnetite replaces some of the biotite phenocrysts. 

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

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

PRIMARY MINERALS: 
Quartz 

Kspar 

P lag ioc lase 

B i o t i t e 

Magnet i te 
Glass 

10-20% 

5-7% 
10-20% 

1-2% 

2-4% 

0.5-1% 
30-40% 

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

Groundmass: devitrification product of glass. 
Very f i n e - g r a i n e d . 
Crysta l c l a s t s . 
Groundmass: d e v i t r i f i c a t i o n product o f g l a s s . 
Very f i n e - g r a i n e d . 
Crystal clasts: 0.2-1 mm long; 10-90% (average 15% 
replaced by calcite). 
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-Llthic-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 brown pleochroism and is not altered. 

Lithic fragments of andesite, basalt(?), quartzite(?), latite and carbonate 
occur; they are listed in order of abundance. The lithic fragments form 
about 10-20% of the tuff; most of these fragments are less than 5 mm across. 
The plagioclases, both phenocrysts and groundmass laths, are unaltered in 
these fragments. Original mafic minerals, excepting biotite phenocrysts, 
have been replaced by Fe-oxides and clays (montmorillonite?); biotite pheno
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. 
Montmorillonite? 5-7% Alteration product of pyroxenes/hornblendes. 
Fe-oxides 1% Alteration product of pyroxenes/hornblendes, 

(goethi te/ 
hematite) 

SR-4 490'-500' Clay-altered VItric-Crystal-LIthic Tuff 

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

The groundmass or matrix of this tuff was originally composed of vitric shards 
and dust. The original glass is now composed mostly of fine-grained quartz 
and Kspar; locally devitrified shards exhibit axiolitic structures. Original 
vitric dust is locally replaced by fine-grained clays, celadon!te?(green) and 
1111te(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: 
lllite(?) 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 spottily 
replaces 10 to 40% (average 20%) of groundmass. 

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

intensely clay-replaced chip. 

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

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

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

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

In 1i thic clasts. 
Goethite/hematlte 0.5-1% Alteration product of mafic minerals; some primary 

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

SR-4 790'-800' Devitrified Welded VI trie-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 common 
devitrification structures. Axiolitic structures developed in shards are also 
common. 

Crystal clasts of sanidine form 3-5% of rock; they are unaltered. Clasts of 
plagIoc1ase(?) formed 1-3% of rock; they have been replaced by celadonite 
and illite. Biotites have also been replaced by celadonite. Primary magne
tite Is disseminated in trace amounts. A weak stain of hematite/goethite is 
disseminated throughout many chips. 

Lithic clasts of latite/andesite form less than 50% of sample. 

This tuff has been subjected to eataclasis or breceiation prior to devitrifi
cation. The breccia fragments are 0.1 to 2 mm across. The spaces among the 
fragments have been filled with microcrystal1ine quartz, celadonite and calcite. 



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

chert in Interbreccia spaces. 
Quartz 1-10% Fills spaces among breccia clasts; microcrystal1Ine 

or cherty, 
Calcite 1-2% Occurs in Interbreccia spaces; occurs In post-

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

SR-4 890'-900' Devitrified Crystal-Vitrie 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 resorbtlon. 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 
(sericlte/i11ite) of groundmass is weak to moderate. Trace amounts of magne
tite are disseminated throughout groundmass. 

Calcite and rarely microcrystal1ine quartz occur as fracture fillings. 

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

SECONDARY MINERALS: 

Very f i n e - g r a i n e d mater ia l occurs In groundmass. 
Vein and disseminated. 
Microcrystal1ine; occurs in fracture fillings with 
calcite. 

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

This thin-section contains chips of fine- to medium-grained, recrystallized 
carbonates; these chips form 50-60% of the section. A few of these chips 
contain disseminated chert. Pyrite fills fractures in a few of the carbonate 
ch 1 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)-a1tered. 

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

S e r i c l t e / c l a y 
Ca l c i t e 
Quartz 

10-25% 
3-7% 
1-3% 



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

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

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

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

About 15% of the limestone chips contain chert which occurs as microcrystal1ine 
quartz or fibrous chalcedony. Chert occurs in limestones with and without sand. 
Pyrite also occurs in cherty limestones. 

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

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

SR-4 1190'-1200' Calcareous Siltstone 

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

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

veins by itself and with quartz, 
veins with calcite. 

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

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

SECONDARY MINERALS: 
Pyrite tr 
Calcite 1-2% 
Quartz 1-2% 

In 
In 



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

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

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

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

SR-4 1390'-1400' Silty Limestones 

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

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

SECONDARY MINERALS: 

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

SR-4 1490'-1500' Limestones 

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

Thin calcite veins, some with goethlte (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 goethlte (after pyrite?). 
Pyrite/goethite 0.2% Vein and disseminated; the disseminated pyrite 

may be of syngenetic origin. 
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SAMPLE DESCRIPTION | 

PRIMARY 

-Tuff: T'''-* Tuff J .-sto^'^eyti- ts «n. uJ t i f :^ ; .V -> u<y^ 

c/«y- r U k ; y t t u Tuff r tr toi^ts , > / . . A -Troc,, . / 

'fu.ff: ^A.Mt AS a-hout. 
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bfot.ft , S-'*f. , -Iki s t ^ t . f^s-ftl i l t t f i '1 frrs/ofi-oiMHoi^it 
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•t l .A.. 0 . 1 m— u u . J t . 

C t t o i o S CotcCt t b o t t . AS 
d i s s l m i r } A t i o . * S Ai-yJ / . . 
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S t p t t ^ b t r 

nFPTM. 3 o a 

EXAMINED BY, 

1 

M.J. 

/1S6 

T„ ^ S 6 ' 

-5 MetK t . ' i 

DEPTH 

f t t i 

3oo 

3 1 0 

310 

3Z0 

3 Z 0 

3 3 0 

3 3 0 

31-0 

3V-0 

3 SO 

\ 3 S 0 

\3(>0 

ShO 

\3?o 

3 n 

3^0 

\ 3 8 d 

3 1 0 

3 U 

+00 

'iob 

+10 

+10 

4lo 

\+Z0 

450 

436 

+io 

4i-o 

4 5 0 

COLOR 

T A I C 
j r - ty t . 

v . k t 

u h l t t . 

Vorkyrtj. 

u k i t t . 
Dtrk ortu 

^Jtr^ 
po/L 
brouttt. 

Cr r tu . 

^ r t C i 

C-rtu. 
y t t . . 

C-rty 

G-riu 

Crrtu to 

^ r t t K 

Crrtu 
to ' 

j r t i u 

Crf iu 
to ' 

Arit.* 

Crrtu to 

j r t . u . 

L i y k t 

I ' m e . 

CrrtiA 

lorti^u. 
r t i - ' 

UJUift 

/ . i . k . 

SAMPLE OESCRIPTION J 

PRIMARY 

Tuff : Cti^toiY,s t r u j t o l t lAstj o f S A n i J : „ t a ^ d 
b i . t i t t . f>ls. d i s s t u . , : u A t c J , ot 'u fi-tt-orti . . tJ mAo.,cti-tt. 
J f A t r . x it Jo cUy- rCcU. J lit di iA^ptori d u r : „ . 

T u f f : Ulru . S i m . U r "ft A b o u t S t m f l l t ^ b u t U . t A t 

St r . . i oL c l tu - AltcrtJ. Otis «»l' d i lAAj r t jA t t So 
dompUttl^ d u r i u o Uoslnii^a. 
DArk f r t u rUu. l i t i porpl,ur.j tUips cou.pr,st. 36 ' / . o f 
th i s •iA~plf/rt . . , .IHt ' jiKt ?, 4IU.I?, «~/.V*.i .', uitUlJ i t t i rut l^ 

T u f f : St.Mt AS About. 

DArk j r t y r h u . l i f t ^ o r p h y r f f . rn^s IS - IS.'A o f 
th i s 3An.plt. 

T u f f : Stmit r . c t AS o . b o u t . 

0.*li. A f l .u tUips ^ I tSt VAO™ / " ^ . / SA—plt j 
A r t ! fr.m. thA d o r k ^ r t y r h ^ . l . t o porp t , .^ r .^ p r t t t . t t 
/ ' . . p r - A U l o u l tUUO S A . m p t A S . 

T u f f : \ J t r u s i u ^ i l A r - t o A b o u t S A . m p U s . C . ' \ t A i n S 

crus tAl c U s t s o f i A u C d i n t AuJ b i . t i t t . T^ACt 
a m o u n t s o f d i i s t m o i - . o . t A j r ^ A j „ t t , t t o c c u r ; 

-riot yroumdmoti IS co lorod ' ' * < t j r i d o t t or-
v iou t r t . . t i t r 

T u f f : S t i ^ t A-i A.bouA, 

Tuff: Cou.tAiu,s < r . j s t A l c l A t t s . f S A . , i d i ^ t 
a u J b i o t i t e - Tr-ACA A n o u u t s o f d • s s t . ^ i u A t t d 
y y t A A ^ t f i t c p r t S t ^ l t . T u . m A C t o u S 1 i t l ^ . c . f r o y n „ . < t l 

/ . . - „ S - l i ' / o o f r o c k . 

T u . f f : s a m i AS A b o u t , 

T u f f : Some r o c k As a.boue.. G- ' . uu4~*o t t is «.•/•« 
c lAu- A l t t r t J -thou, p r t u i o u s S t n ^ p l c j ro tk 
J , - , 2 . o r t O A i . s A U t ' d u i - i - j u .As iM„o. Tuff t..,i-Aiu 
p u ~ : i t - i f r o o u - t u t s A u o t l i l h i c - f r A a . u t U . t t o f A m f t s i t A 

IUi<itk foruo It St •»"'>»- / o % ' ^ r . o £ . ^ r J i t i t t t ^ f f t r t mjt-r l th 

- T u f f : ^ o u t t AS A.bouA, Crrouu.duytA£s d i SAaortoottt 
C^ UJcffiua . 
S A C T h i n - 3Attioy< d t S C r i f > - t i o „ . 

T u f f •• S A m , t A S A b o u t . . D i S A ^ J . - t y A t t S OU. 

u^cffina. 

T u f f : i A . ^ t r o c k AS OLkout. T L , , , SAm-pI t 
r C r , i A i r , t d i y ^ t A c t d ^ r i . , J u J A t l , l . , y . U i t k . C 

f r A o mtu. ts of a m d t s i t e s , t t c , ^ a r t c.mtu-ior,-^ 
Tl/ltu or-A u ^ o r c '*^Am.,..tfc "^^**. Tu-ff. 

• T u f f : J a - , « . r o c k A-S A b o u t . 

^ . » 4 - d i s A j j r o ^ ^ - l A S w i l t . , uJc-i . 

T u f f : J>«'-,t r o c k . AS A b t u t ; d i S A ^ o r t o ^ t t s 
0,y UJt.tii..,A. 

T u f f : SAmt AS A b o u t . C o u t o i n s c.--«f-.../ 
^lAs-ts o f SAmiJ i . .o Au.d b l o t i f t . i - i t i , : ^ 
f r A o m t ^ t s •>/ A n d e s i t A / • - ~ S ' / . o f 
S A L ^ U . . •?» '^ d i s A j y t ^ A t t ^ om u j c H i u ^ , 

SECONDARY 

ClA~i r i p l o c i M t y C t o f 

y i t r i c t m A t y i / i i s 

1 - . Y t w j * . 

C/.y A l t t r A t i o . , o f 
uif.'i'o y r . u u d yuASS •/" 
Tuff. 

SA.mC AS AbouA ) 
Alto - t r o t t s o f 
dfSStm.iifA.ttd 
c t lAdo . ,C t t . . 

T r o t t s * f d•• S S t m . i U A t t J 

C A l c i t t . 

Cloy r c p l o t t d 
^ r . u u d w A t s ^ t p i j . t * 
p r t i t . t t >7 
T r o t t s o f d i t S l u o i n A f t f 

M" e x i d t s . 

S A - ^ A OS Abo t i c ' 

M n . o i L i d t s ocAukr 
rAr-Aly. A -f tul , I . .XA 
p u r i t t C r y s t a l s 

p r t S c t t im Tit i t 
J A ~ , O I O . \ 

p^o-tcUes. ^ 

° A / t / i ' ¥* t£ - ^ f * . ^ M « / A « 

3 A M « < A * «uiou<. 

S a . < ^ ^ A S ^ a <•>€.. 

re.pfa.c4.J by 

file:///Jtru
http://-frAa.utU.tt
http://dfSStm.iifA.ttd


WELL _ 

LOCATION, 

ELEVATION, 

HOLE SIZE. 

J/?- V OEOLOQICAL REPORT PAGE. 4 ^/ 10 
D i x l i U A I I I I , , C h u r c h i l l Co . , ^ j ^ ^ CUTTIN6S SAMPLE OESCRIPTION 

y i tutdo s 
DATE. S t p f i m h t r I f Ed 

DEPTH, ^ S O ' IB l o O a ' 

EXAMINED 

.TO , 

BY ^ ' ~^' . ^uJ t t . f t i . f 

DEPTH 

^ t t t 

456 

4(,0 

4hD 

4n 
4^6 

4^0 

4 i6 

410 

4n 

500 

60b 

S i d 

5-16 

SZo 

62.0 

636 

630 

6^6 

6'fo 
6 S 0 

S 5 o 

5i '0 

• 6 U 

6^0 

6<ho 

6^0 

630 

S16 

690 

yoo 

COLOR 

tit . tp 
morton 
red 

OnJ foil 

f rfku f,i 

Lijlvf 

aftu.oftio 

O-ftU' 
or A n 

L i . k t 

klillj 
a r t t t t 

Litjitf 

Ktll^ 

a r t i i f 

KtiL 

OrttA 

P o r k onu 
u i f h ^ 
pot tUts 
of 
i:iiloontK 

Dork onu 
luitu-^ 
pMi . t ' f 
KilL orno 

Vtrk ar to 
4j i i iy ' , 
Botthts of 
l : . t i l onui 

O-rtiu-

J " 1 

G-rt iyi-

CrriiM-

3"1 

brouJA. 

SAMPLE DESCRIPTION j 

PRIMARY 

T u f f : e i n i o i . i t C r u s t o l c l o l t s o f s o „ i d i n t Aud b i o t i t e 

in a b u u d o n e t s Sinoi lor t a p r t a i o u t l u d t t t r i i c d s o u ^ p l t s . 

• tuff o l s . c t n i t i n s t n d t s i t t H f h i t f r t o m i n t s . 

"Tuff: s imUtr ia Abti/i Som/ilt. 

T i f f : S t m t I t About. U t U i c f r o y m t n t t -farm J - S V . • / 

r.tlC. 

T u f f : i i m i l o r ta A b o u t a a . u p l c . 

T .M: Cor&Ains CrustAl cl tyts of a . n i d i n t and b i a - i i t t . 

S - r . u u J m . s t d l s A J y t o o t t s « * / « r o t k is l . j t * t d . 

S i t t -*^ir,- S t c f i o u J t s c f i p ' t i o n . 

Tuff: S t m t AS A U H C . 

T t f f : SOmA AS AboUA. 

-fuff: . « « p t r f . - .ns • / t t , i t u f f o r e J u . f c b o r j — t b . s t 
p . r t r . n s "'"'<• f r o b o H u u i i l l m t l l f c d And A r t n o t nouu 
c . l o u . A l t i r t d . ' R . t k t t n - fo ins t r . ^ t t A l t iAs t s , f S A n i d i n t , 
O n } o f b i . t i t c - T r o t t A m . u n t s o f m A j n t t . f t o c c u r 
As d i S S t m i u A t i o n s . 

T u . f f : -SOuic AS O L b o u t . T b t s t r o t / : c l ^ ips A r c 
h o r d ; 'jr.yt.l.rtd port ions t x h i b i t - u : t r ^ . u s l u s t t r . 

T u f f : S t m t AS o U a u t , H a r t l . 

T u f f , J 4 - . t AS A b o u t . H o r J . 

T u f f : J « - « t a s A j l o u t . H o r d . 

T u f f : S t r u t AS A h o u c . t i t r d . 

T u f f : S A - . t AS A b o u t . H A r d . 

T u f f : .* .» .« AS About. H o r J . 

S A t . -tiyin- SActiOn d t S C r i f t i o u a n d V-rou ^ i f f n t l i t u , 
pA^tr t t* main cltu ptok a t IZ. t . A. 

SECONDARY 

O-r.undunASs ( ' u i - l r u sha rds ) 

^«S b t t u clou - A I t t r t d Ooo 

f U o J t J utHll t tr-H.y h l m o f t t . 

l U t t k h t m t t i U s t a i n in A. 

U/tat ta xMoJirofi 

c l o u - Al f t rA- t ion . f 

y r . u n J m o l S . 

W t t k h t m o t i t t s t o i n i u A on 
f r t c t u r t s . ( r r . u n j n . t s s 
r t f l t t t d i y y r e t n - j r t y cUyS; 
<>•.« Sp. ts . f t t t o j o m t t t 
( i i , : , U t -^rirn) AIS. f r i s t . i t . 

Cla i - A l t t r A i i o n . « / 
a r .uudio iASS. 

C l o u - A l t d r A t l t n o-f 

vifri t C . m p . n t r t t t ) S t m t 

A t l A d t n i t t C ) p r t t t n t 

(o i r , - j l , t y e t o c / to lmic t ) . 

S a m t As A b o u t . 

. Samt AS AbouA. 

T r o t t s . f J i t S t u n i n A t t J 
J o A t h i f t p r t s t n - t . 

C t l A d o u i t t / C I A U r t p lAo t s 
J r . u n d m , o t S . P y r i t t 
( f r t t h ) CO At* f r o t f u r t S ' 
Onlu t r t o t A m o u m t s 
S A t n . , 

C t l A j o n i i c / clAu 

A l t i r A f i o . ^ o f or tunJu-OSl . 

T r t t t s • / <:-Alt.ft p r i t i n t . 

C t l A d . n . t c I c l t u 
r t p l A t t n , , u t o f J r m . u J n . A I S . 

TroAt A.uouut. - " o f 

d i t r o m i i n A t t J A . t t h i t t 
( a f t t r p i r i t t Y . 

^ *....< AS A - b o U t . 

. S A . * T « A.S A . S o U t , 

. 5 4L...YC A S A . b o U t . 

S A U 0 , C A S A . b o u t . 

C l o u f l p l t t l n . . n t o f 
ui-fr'ic c i m ^ n l n t t t u i ro j l l 

T^tt! '- of n - ^ ' • " ' " • ^ ' 

http://einioi.it
http://S-r.uuJm.st
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SiZ-4 WELL. 

ini-iTlllN. ^•«'<- I^Alle,i, Churthill Co., 
NtUAdA ' 

ELEVATION, 

OEOLOOICAL REPORT 

WELL CUTTINGS SAMPLE DESCRIPTION 

HOLE S I Z E , . s 
PA&E, . 

OATE. . 

6 o i 1 0 
S t p t t n t i t r 

nPMH. ( = 0 0 ' 

ftxmiirn «Y. I^- -J-

I1E0 
rn ^ 5 0 ' 

DEPTH 

At-t 

(>00 

QsiO 

U O 

U d 

Q.ZO 

bSD 

IcSO 

loU 

i,1-0 

&50 

Q60 

£ 6 0 

6 6 0 

G70 

6 7-0 

630 

6 8 0 

6 1 0 

6 9 0 

700 . 

700 

-^10 

710 

7Z0 

7Z0 

7 3 0 

7 3 0 

7fO 

7V0 

7 SO 

COLOR 

Srtunish 

rr 

C-nu-
brtuur 

Dark J'M 

Aft tu 

pot this 

M i H 
uiitk 
y t j t . J 
orttn 

JpottMis 

pAlt 
lintt.yilo 

pAlt r t j 

?Alt 
l i m t -
j r t . A 

•PAU 

y r t t n 

UJkiU 
wii-h 
poJc yiio 
pAtttltS 

CrrtuisK 
u i h i t c 

CrrtuisU 

u)h.itA 

G-rtu ish 

uihitt 

LiAh-t 
frty-jrut, 

hUtk 

Li jk t 

I t r t t n 

yot^k.t 

U.jh-t 

SAMPLE OESCRIPTION J 

PRIMARY 

-fuff: CtAtAins Crustal c l as t s o f SAn.,.di„Cj 3 - S ' / . of 
rack; b i t t i t t s Art Ulru rAr i . "Rack i t h o r j j i t uiot 
prtb'oilu u t l l tuilJid i n d is O.U4 I t r y l y J t u i - l r : f u j . 
t/cru Sim,i/or -ft prtui.us/y - J l s t r i i t J Sami^/t, 

-fuff: samt as About. Ifard. 

-7;,£f: s imi la r ta About Stmfl l . Hor-J. 

Tuff: Sirui lar t o About Sam p i t s H - a r J . 

TUyy.- t .n to in t t r^ r l . . ! c U s t s ' f s a n i d i n e m A 
u h i H , OriHn orounJuoots uiitk p o t c k c s of y y o n j j r t t n . 

Tu f f : Ut<ru CIAU - r i c h — o r . u n d moss d i t A a o r t o a t t S 
On U t l l t i n o . Crys-fnl t f a s t s Some AS in 

pr tu tous stumples. 

T u f f : S a u t t AS A b o u t ^ C t u t a i n s C r y f t A l c l A s t f 

of S A n i d i n t a n d b l . t i t A , Grrtuud mlAOI disAoyrryttll 
r c A J i l y on u , t H i u j . 

T u f f : S « ~ . t AS A b o u t . 

Tuff: Sfu,o AS About. 

Tuff : c o n t a i n s c r u s t A l ' l a s t s o f 3A->. id inA 
And bio- t i i - t t in «. ^ r t y i s h u j i ^ i t t , ^ . - H * y 
« . - . . . - J » , . . . . ^ t A - t l n i n - S A c t i o . ^ dtScri i t t iOUI. 

T u f f : 'SAme r o t k AS AbouA. O-roundmoss 
J i t A o y r t y t A S •-! uJA-ttiny. 

-TUff : S a u . t AS o.bot4A. 

Tu- f f : s i m i l a r •to o-bouA sa^moU, C l a u - A l t t r t J 
X/itr,'c A ro^nu jun AT s d i s An A r o A AtAS on 
U f t t l i n n . M ^ J t l i t e f b a S A l t l i t C ^ i i . .f r o n m, tm-f-r 

f , r . m r . S b ' l . o f -fhis -huiff S C u m f U . 

T u f f : . l i u . ' i l A . ' t o A b o u A S A — ' f l i t s . C o n t a l u t 

i r r t o u l o r pAtcM.S o-f C A l A d o u i t A C b r - i y h t 
O r o c clAuflmico.) tt^lr'-l-if. 

Tu.ff: S i ^ i U r -to Aboue sa~ij>le. CUu-AlhrtJ 
Vi-tnc arouuJ,„ass li i SA.0 ytoA^-tt on oJlkfino. 
U f h i c ^ fxAjmiuh Co.^ynst'' Ib-lC'f. of rocK. 

SECONDARY 

Ct la J .n i t t /c /ou AfflrAhan 
o f Or.unJn.OSS. 
Trt t ts of i . t tMift a n d 
caleite. "^ 

S A m t AJI A b o u t . 

C o n t a i n s Uiru l i H l t 

c t U d o n i t t . T r o t t s o f 
CAlcitt, n.t^tUitt p r t t t n t . 

TAtchu c t l A d o u . i t t . 
-Thin U l i n s , t . l - i . f m m u l . d t , 

filltJ u i lh polt j r t i n And 
uihilt MinirAls. 

T t f t h t s o f t t l A t J o n i t e . 
G-rounJmots ( ' >li-lrlA 
t .mpontnt t ) port ,ol ly 
r t p l a t t d bu e lau . 

C r r o u n d m . o S S U t r y 

</«Y - *- r t t r t d . 

S A m t e A S A b o u t 

S A U O A A S A b o u e . 

S A r n t AS A b o u c . 

lA/ tAklu t o m o J t r A t t l u 

cltu - L l t t r o J . 
T f i n . r cArbonote 
prtstu.-t. 

.SAUOA A - J OLhaut.. 

Sa*vfC AS A.hls%JA. 

.S <&..«.« OLS A b o u t . , 

.Samt AJ A b o u t . 
^Iso Co n i t in S ootthaS 
of t e l A d o u i t e ' . 
r r ) , d t r o d l CAjcitt 
A l t l r t t i o n . 

Wtak tb un .d t ro t e 
clan ajftration /-«/«>/>« 
pA^ct<u c t l A j o n i t t . / 
CAlcifc f r t s t u t in 
m o J t rodt An... un.ts. 

http://Or.unJn.OSS


WELL. SK-4 
LOCATION, ^ ' " i i l^t l l ' ' ! . ^^•^rchill Co., 

tVcuadt. 
ELEVATION. 

OEOLOOICAL REPORT 

WELL CUTTINGS SAMPLE DESCRIPTION 

HOLE SIZE,. s 
PAGE, 

DATE. vS*pfV 

DEPTH. ^ • 5 ' d 

EXAMINED BY. 

c 
mi 
1 

i t 

c i l O -
t r 11^0 

rn % C ' 

J. Su ie tn tu 

DEPTH 

• f t t i 

760 

7lc0 

?60 

7n 
7^b 

^ U 

7%0 

-T-n 

7-U 

200 

Uo 

%10 

810 

810 

820 

8 3 0 

830 

8 4 0 

8 4 0 

8 5 0 

8 5 0 

8 6 0 

860 

870 

870 

8d0 

880 

810 

&10 

100 

COLOR 

l / y J i i 

r ' 1 

fe l t 

r : i j 

T a l t 
a r t t n 

- ' a u j 
r i J 

f th om„ 

r " 

Lijhttuff^ 

y u n , 

f t i 

CrriM-
y t i n , 

red 

?aJt tuff 

^.^t tJa 

?tll huff 
U.lt l 

anusfiaki 

Crriu-
whiie 

Crrtu-

i^ukUe 

Crrtu~ 

G^rtu-

l O h i t t 

G-riu' 

uJh ( i t 

Crrtu-

uuh.U 

SAMPLE OESCRIPTION j 

PRIMARY 

T u f f : J t m t Al f r t u i t u t S a m p l t s . C l o u - a l f t r t J m t t r r x 

d i t o o o r t o o t t s on u j t i f i no . 

T u f f : s i m i l a r •fa p r t u i o u s SomaltS. C o n t o i n s c r u s t a l c i t s t s 

of f t l J s p o r a n d i i a t i t t . L i A i i . t i a t t s o f U t i t t f O n j t s i t t 

f o r n t / b i o / r % . f ^'ff- " " ' ' ' • ' - ' • • ^ f ^ y ^ f ' s o n 

Wtttina. 

T i f f : J is-Hi\cHu d . f f t r t n t j r . m Ab.u t Somf iU. d o t s n o t 

d i t a o o r t O A - i t • " ' " n " I ' i i . Contains C r y s t a l c U s i s . f 

^ n ? l J O n J b i a t i t t in A J r t t u . - j - A r t J - t . l o r t J 

i i rounJmoSS f l t - H i t n t J f u m i t t f r t t m l n h / • ' - * * - ' ' 5 ^ / - » / 
•'rock. I^iihit frt^mt-tts / • ' - 5"% o f r t t k I- a n J i t i i n , , te .) . 

Tuff: Samt t s ' abaM. G-ritu o n j red fiotttiis mau oc tu r 

both in Tht s t m t i:l̂ if-

Tuff : about 3 6 ' / . «f 'Tlllst t h i f s a r t utro s in t i l a r t o o i w t Samplt. 
'TftmoinJu- a r t m i t U J i n color- Vl . i f l inn is on a. Smal l S C A U . 
-IL,. " t k i . i ar t n r t i A , c r r t m u M t t o r dni t l td pu rp l i sh a n d 
C r t . m u J H H t . . 4 l . , . uih^tt ^ . tA, Afip . t r .n t t I f ' ^ . f t o / . r . U . r t . 

^.n, hp. >Mit /-.rw./ "'^•^'^^t:iti^:::\\7c\:^±^-^-
Tuffs: A fiAlt buff, y r i t t u , i/itr.e-crystAl tuff form, ~SI>-I. 

o f t h i s Somfle. Crrttn » n J r t J V i l r i t - l i t h i c t u f f t t a e U 

f! . rn t n . Z S ' l . o f SOmflt. 

Tuff-- etntaias crjsfAl clasts of ftlds/>ar t n d b i a t i t t 

in a. y t u - ari in ( c U u - r i e h ) o r red ( h t m A f i t c -

S . t a i n i J J O r . u u j m . s s . 

Tuff: Ctntains crust-al c lash .{• j t l d t f a r s a n j i i o i i t t 
in A pall buff - aJm.st u l h i t t - « r i u n d n . a s t w i t h 
U.+rc.us j r t y s t r t o k s i b.uJs ofr'JiiiiriftAtiOn 7). , 

^ h o „ s t h a t -tl-t y t u n d m . s s />., i < . « t a t a U ^ j 
1 . , . , - . J -t-.. X i n t - n r o i n l d A u h t d r A l o u o r t ^ t 

d t u i . t r i f i t d t-o f J J b 
t t u d I C s f A r . 

Tuff: J .mino . i l u u i f r i t — C.ntAins f 'uJ f t U t f o r 

and b i o t U t p h i u . c r u s t s . 

Tuff: s t m t AS Abou t . 

T u f f : s a m t A S A b o u t . E x a n n i n A t i i n > •• T h i n , s c t i i t n 
r i l l t a l s U l A t - t^ i J iSA U i t r i c - c ryS t -Al t u f f . G- las i b a s 
b t t u C o m i f l c t t l u r c p l A t t d b u . f i n t - A r A i n t d 1 A n h t d r t l 
K s p a r A n d A u a r t ± . C r u s t A l c l A t t t - ^ o f S A n i d i n t , 
p l U f o t i o s e i - ^ d b i a t l t e a r e p r . . s t n . t . 

T^uff' SAn,e a s A b o u t . 

T u f f : s i m i l a r t o A b o u A S A u n p l c . ' ^ o . t i o • / 

f o l d s p o r ' • l a s t s -ta o j r o u n d n t A S S i s h i j h t r - j 

a r . u ^ J n , A . s yXA-J U f'tlAtiUtl.^ » — f i m n A ^ t o 

tiiSAuio,roOA-hiOn o n u l f H i n o . 

- fuf f - Coxi.fa. inS a u a r f t " t ^ ^ " , . - r h t r u l f s t 

S i u n i l o r "to p r e ' v i o n s SA-njUs. 

see. -TuiH- sec.'ritu onscntptnu 

SECONDARY 

M ' J i r A t t t l t u . . . I t l r a t . t n . 

C o U i i t r n t J i x n t t l u 

AbunJom. t . 

M o d i r e t t c l t u A l t t r t t / o n 

of u i i r ! . . j r J u u J m A S S . Ca l t i t , 

mtj i rot t ly AbunJemt. 

H t m o t i t t r y l i i > i t t p r t s t u i in 

IAU, utlJt u t i u , ( A f t t r p i r i t t V 

G-rtto ruotril^ t o n t a i n S 
mtn.r , JisitmlnottJ ctlaJtnitt. 

H,J ma-f-nx i ' WAtiy 
htmA-tift s f a in t j . 

Tracts o f c t lc i f t f r t s i i f t . 

S t m t AS A b o u t . 

C t l o J o n i t t on f r A t t u r t s . 
W e a k h t r u A t i t t s t A l n i n a 
f n s i n t ; C A l t i t t m a J i r o t t i u 
a h u n d a t i . C h i r t - t t l a J a n i t t -
C a l c i t t fills SOatts a m . n f 

Claij A l t t rA t i . n . i s 
^ u o J i r A t e l u ultll J t i l t J o f t J . 
C a l t i t e i s A b u n d a n t . 
T r a t t I ' f y t f h i t t ( a f t t r 
p i > / m i , t ? ) t c t u r . 

r ^ t J i r a t t c l t u . A l f i r A t ; , „ , 

d A l c i t t - fair ly A b u n d a n t . 

S A U O A AS o i b a u e . 

U l e a k ft m o d t r A t e 
C l t u - A i t t r A - ^ t ' . n o f 

a r o u u d m o t s . C A l f t t 

d i s s t n n i n A t t J on J In 

y e i m s . 

S t m t AS A b o u e . 

3 a n n e OLS A b o u t . 

3 a n i e A S A b o u t . 

C o l t i t e o A t u r s i n 
U t i n s A n d l o t o l l u floods 
o r o u n d u n A S S . 
•ilitrttivtalline tfoarta. a t t u r 

S o m t a s O L b o u t . 

. S Ante OLS A b e o e , 

C I t u - a l - f t r A t i t n o f yuudmoss . 
Vlin a n d J i S t t m i n a t l / t J c i t i . 
MiCLtrui-ttlli.,. l - r t * t t iurs 
in frJtturis Uifh. c t l c t e . 

http://Afip.tr.ntt
http://Coxi.fa.inS


^ ^ - y WELL. 

LOCATION. 0 ' ' ' < . <Jo- l l t i . C h u r c h i l l Co. , y ^ m CUTTINGS SAMPLE DESCRIPTION 

ELEVATION. . 

HOLE S I Z E — 

OEOLOQICAL REPORT PAGE. ^ " / 10 

<i±A 
M l l / A d i s 

DATE. Sto f t 

DEPTH. 9 ( i O 

EXAMINED BY. 

mbcr 
t 

M.J. 

I 1 U 
rn I 0 5 0 ' 

DEPTH 

iui 

106 

no 
no 

\ 9Z0 

IZO 

930 

130 

1H-Q 

'ii-0 

150 

150 

no 
160 

no 
970 

180 

1B0 

110 

Ifo 

1000 

lOQO 

1 0 1 0 

'loio 

\lDZO 

.16Z0 

1^3b 

1030 

10^0 

16 4-0 

1 0 5 6 

COLOR 

&r tu 

uihiH 

MtWti 
dark j t f 

«./ 
artu-uhitl 

Same 
OS 

abiue 

Dark 

uiki t t 

as 
a.k»tt< 

.5«<PM< 

A b o u t 

m.H-itj 

' a n d 
lutli-tt 

5>Amt 

samt 
as 

a b . u t 

mottitd 
dark yl^l 

and 
u k i i t 

Samt 
t s 

al>. ' i 

AS 

t l o U t 

y^.ttitJ 

Jarkyf 
O-J 

white, 

buff 

.S tmt 
as 

Above 

SAMPLE DESCRIPTION j 

PRIMARY 

Tuff: Samt at prtoiaus sampU. C^r.unJwass ( c J t u - A l t t r t J 

yiiric shards and J u s t ) d i s t . p t t r s d u r i n o UAshino. 

C h t r t u Dolomi t t : f in t -y ro inoJ • tutn t t x t u r . J . 

C K t r t u Doloni i - t 

Dolantc'-ft i s d a r k y t u . 

U/k i te r-aci is A u i t n 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 l c l a s t s o f S A n i d i n t A n d b i o t i t t i n A u i k i t t , 
C J A U - n i c h m A t r i X l o i h i c U d i s A AA r e A A t t S o n u i e t t ' n m . 
J[-ra.f d i f f r A c H o n A n A l y t i s i n / . c A t J s ClA<f i s msntm,rillonHt. 

O . l o r n i t e a n d T u f f ; S o n n . As A b o u A . 

D o l o m i - t t a n J T u f f : S A w e A S A b o u t . . 

' P . i . n n i t t O u J T u f f : Sam.. . AS A b . U t . 

D o / » « ; + « : f i n A - o r . - . u t J ; t h t r t ^ . 

flb.ut 10 t ' 2 0 7 . of t h t chips in t h i s S t — p i t a r c -fr,n. 

s a m t uih.-tt , c l a y n t h - / U ^ J t t c r i b c J A b o u t . 

V . l t m i i t : S A u n t AS A b o u t . 

- p . l o m i t f . ^ a m e a s A b o u t . 
s a e T-uiM-SKt-rioM oesoxit-rioft 

- P . l o m i t t r S a m e *s A b o u t . 

'Oa l .mi - t t : S a m t AS Abou t . 

" D o l . m i t t : i a m e AS A b o u t . 

' D o l o m i t t s Ar t m . t t l i J j r i u a n d u l k i t e • -fkiso c i n i p s 
•ftrm t t - ^ O ' l . ff S o m f l t . ' 

T ' . n . - n r a i u . J S A n J o t . n t S « « b u f f ; I k a s t Chip, -form. 

fa-SB' / , . f JompU fl V ' - «'">^ A'"- s l i ^k tns id t J 
S u r f o t s t . 

" P o l ' m i - i t t a „ J s a n J s t a n l S : S t m t A t A b o u t . 

SECONDARY 

S a n n t AS a b a u c . 

P y r i t e - f^ 'h f r A A i u r t s -

p y f a r m s ^ d . S ' / . o f r . t /C . 

S A n t e A t A b a u c . 

T u r i i t o c u r s i >n 
f r A . + u r t . in J . I . m i - i t . 

ClA.f d t u t U p o J . - t u f f . 

S A n . . t A* * A « U C . 

S A . U A A S A b o v e . 

S o u u t A t «.4«MC. 

S A U ^ A . o - b . u c . 

T r t t t s of p y ' * - ! a n 
f r o o t u r t S u r f o c t s . 

. S A M A A S o - b o u t . 

' ? u r : t t on f / o A f u r l s 
- fo rm, 0 1 ' / . . f r o c k . 

.SA..1C a s A b o u t . 

S t m y t AS A ^ i > < . 

- tur i tC o c c u r s on j 
f f o t t u r l S i m d . i o m i t t . 
Troits of y r r k i t t occurs . -
f r . t t u t l l '^ i n S a n J s t o n a t . 

S a m e As About. 

file:///lDZO
http://Sa.ua


WELL. 5K-4 
LOCATION. X>/jr.'< Halk^i Churchill Co., 

N t u a j a 

OEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE DESCRIPTION 

PAGE. ? of 10 

ELEVATION, 

HOLE SIZE.. s 
DATE, ^ t b l ' t m b i r 1 1 SO 

DEPTH. ' ^ 5 0 ' in ^ Z i o ' 

EXAMINED BY, ^ ^ - - ^ u j e t u t , ^ 

DEPTH 

fte-t 

loSO 

106 0 

1 0 6 0 

1070 

lOfO 

lOQO 

16B0 

1010 

1010 

1100 

1100 

1110 

1110 

i i z o 

1110 

1130 

1130 

111-0 

11 W 

1150. 

USD 

i i 6 0 

1160 

1170 

1170 

1180 

11 bO 

1110 

1116 

1Z06 

COLOR 

U.)Kt 

Lift 

r'1 

Ml,»lid 
dark a i d 
liahftyriu 

S a m t 
AS 

Abaut 

S a m e 
a t 

a b a u t 

L i j i l t 
yty 

Lijht 

r ' i -

arff and 

huff 

J-i^ht 

r ' 1 

Lirfht 

y t y 

M.iji^t 

b r sum-
aranoA 

Lifht 

4 «-«••.«< 

LijUt 

^routn 

^ijkt 

O r o n o t -

b r o u i n 

SAMPLE DESCRIPTION j 

PRIMARY 

Limtttant. fint- ortluij. 

Limistont: fim-yti-td. 

Limidtat: f i ' t - j r . i . td 

iLimtst.ne: Samt AS About. 

Limtstaue: sandy auj chirtj , fnt.yain.d. 

s e t tmit-stiTiati Desc^iiarieit 

. S a n J u L i m t t i o n t : rock, t o n i o i n s a S m a l l p r . f . r t i . n . f 

f . n t • %onJ. 

A f , m t h i p t of S l i o k . u s i d a d f a u l t y - J < " t u r ,n -This 

A a m f i t . 

Caleartaus ianJstant! tomp.ttJ of fin* soud and caJcite. 

i l t l lou , C a r i o n a t A f P t - r i c k - ' . ) C.Atx S o m a f r a c t u r e S u r f a u s -

i t a l t o J i s s t m i n A t t d in f r f s -ff r o c k . 

C a l t a r t a u S S a u J s t o n t : S a m t A t A i o u e . 

(^al c a r t o u s S o n d s t e n t : S a m t a s A b o u t . 

C a l c A r t a u S . i a n d s t a n t : s o m e AS A i o u e . 

C a l c a r t t u i S i l t s - t o n e : - f . n t r - y l i n t i -ihan oimut <a- . , . l<. 
• ihinlu l a m i n a t t J . 

Ca l tAr t au t S i . l - i s t . n t : . s a m e At A k . u t . 

C a j t a r t o u s Si. lfst»nt : S .ma As about . 

CoJtArtous . S A u J s t a n t : C o a r o t r - u r A l n A d " t k A n p r t u i o u s 
SA^mplt. 

C A l t a r t o u s S A n J r h n c : s i m i l a r t o f r t u i o u s S A u ^ ^ t . 

s e e -THin-set-rtiN oesckip-rioN 

SECONDARY 

T/tin ( I t t t fjian / m m u , i d , ) 
Caititt utins occur. 

Thio calcift utins. 

T / a t t s o f p y r i t t i n 

f r t t t u r t s . 

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

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

D i f S t n t i n A t t d And u t i n 
p y t t . 
Thin cAltitt utiris. 

Trolls of 1/tin o u d 
d i s s t m i u A t t d pyr- ' t t , both 
f r i ik and o x i J i t t J . 
S . m t P y i t C i t i n A u o r t * 

U t i n s . 

Tracts ' f r y r i t t . 
S u . k t u a i d t d f a u l t y . u y t 
cinifs p r a l t n t . 
PI f t u , , b l tAokod , h l m o t i t o . 
S t n i n t J a n d u t i n t d 
S i l f t U u l t p r . s a n t . 

f y r i t t ( m . r r i y a x i d i t t J ) 
occurs in t roae Amuun-ta 
A, J i s e a m i . A t i . n , ( 0 . 1 ' / . ) . 
f , , l t y . u y . t h i f t p r t s t u t . 

Traces o f f r i s k a n J 
a x i d i t t J p u r i - t . j m . i H j 
i n t h i n u t i n s , I t t r r i n u n 

L a s t p y r i t t - than ' n 
p r t u i a n s s a n n p l t . 

T r a t a S o f o x i d i m e d 
p - j r i t t — I t s t t h a n i n 
a b o u t SAu. 'pl t . 

C n t A i n t t r u e s . f 
a n i U i m o J »"W f r t t h 
a S i t t t x n i u A t t d p i j r i t e . 

Conia ins It to pyri*t 
t h a n About SAmplt . 
-Fonit youna c h i p t p r a s t n i . 

S a m t AS Abou t . 

SamA At about. 

T r a c t s of ox i J iAod , 
d i s s o m . U A i t d x n A o n t t i t t . 
-Thin CAlcite a n d ea l a i i t / a f t 
V t ins . 
f^AuJf- nauot c h i p s p r t u u t . 

http://Si.l-ist.nt


SK-4 WELL. 

LOCATION. ^ ' V ' < U ' - l l ' l , C h u r t h i l l Co. , 
NiOAda 

ELEVATION, 

OEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE OESCRIPTION 

HOLE SIZE,. s 
PAGE, 

DATE, 

1 
• S i p t i 

0 / 

mk 

« | .TH. I Z O O -

EXAMINED BY, M - , 

1 0 
t r 11 iO 

rn / 3 S 0 ' 

J . S u J e e n e n 

DEPTH 

f t c t 

IZOO 

IZIO 

IZIO 

IZZO 

izzo 

1Z30 

IZZO 

IZ+O 

izto 

IZSO 

IZSO 

IZ&O 

1Z60 

1Z70 

1Z70 

izeo 

1Z50 

IZIO 

IZIO 

13O0 

1300 

1310 

1210 

12Z0 

13Z0 

1330 

1 3 3 0 

1 3 VO 

131-0 

1 3 5 0 

COLOR 

Talc 

p a l / 
r t d 

? A l t 

b n t a n -
Oraoot 

Htdium 

Y'1 

IttJium 
t o 

dark y iy 

S a m t 
a s 

a b o u t 

S a m t 
At 

About 

Medium 

r ' 1 

Mtdiun. 

-t-o 

d a r k 

j r t y 

r '1 
a n d 

brauin l^ediam 

aud 

br .u in 

Mtdium 

ri 

Mtdium 

3 " 1 • 

r^tiium 

yty 

M t d i u -
yty 

fl^liinm 
yty 

SAMPLE DESCRIPTION | 

PRIMARY 

C a l c a r i o u i S i l t s t o n i s : f i n t - a r a i n t d ; uitll c t m t n t t d . 
l t , l A t t s u i a a r . u t l y Ta c o l d , d i U t e H-CL. 

C a l c a r t o u s S i l t s t o n e s : S a m e As o b o u e . 

L i m t s t a n e : . f i n a - y o i u o j j n o t l a - n i n A t t J . 

L i m a s f o n e : Same As A b o u t . 

L i n n t s t a n t - . 3A. . .* AS a b o u t . 

l . i n n a s t o u t : S A m t A% A b o u t . 

L i n n t s h n t : S A m t A S ottOUI. 

L i m l i t o n t : J a m t AS A b o u t . 

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

U m t s i o n t : SA—A AS A^ouf. 

s e e -rv/fi- setrioM Descx.iryiofi 

i - i m i t t o n e : s a m t AS A b o u t . 

L i m t s t a n t : S A m t a s AboOt . 

L i m t s t a n t : Soumt AS A b e O l . 

L i m e s t o n e : SAn,^t A S A b o u t . 

L i m i s t o n t : SAm,t AS n - b t u t . 

SECONDARY 

Tratts of oxidi*td mot 
a u j j o r p y r . t t - - n a n a 
t o h l m A t . t t l ^ t t k - ^ . t t . 
S o m e f r i s k p y i t - e A t 
laote c r y s t n l s . 

Traces of a t i d i - t t d " f t / r y -

Chips ' f l i m o n i t t - s io in td , 

S l i c k l n s i d t d - f au l t ^ ' - J ' . 

-Thin ( l m ~ uiidt a r I txs) 
c a l c i t t u t i n s . 
T r o u t o f f r i s k p y i t t 
on. ffncfurtS. 

S a m e A b o u t . 

-pu A I S O s t t n i n 

u i l j i r ( l -S-mm.) C A l t i t t 

u t i n s . 

S A n n e AS A b o u t . 

3 AnsA AS auboue . 

- r h i u c A l c i f t U t i n s . 
-T-nncis ' f d i a t a - u . i n A . t t d 
P y r i t t C o A i d ; * t d ) . . 
S l i . k t n s i d t d c t x i p s 
p r t s t u t . 

-Th in C A l c i t t u t i n s teeur-^ 
a f t u i c o n t a i n p y r i t c -

Puri-fe Also c O A t s 

t 'AAinro s. 

S A n . A AS A.bot je . 

-pyrite o f t l n . x i d i * t d . 

S l i c k l n s i d t d c h i p s 

f>rtstn.f. 

Vyntt (portiolly ix:di \ td t . 
h imAi:* t ) occurs in o t inC 
A u d AS d i s s t m i n n t i a n s . 

Th in C A l t i t t U t i n s p r t S t n - t • 
S o m t C o n t A i n a t o t t h i t t / 
h t m A t i t t ( o f t t ^ p ^ r i t t ^ ) . 

S l i c k t n S i i t d c h i p s 
p r e s t n t . 

T h i n c A t c i h t Utins p r t s i n t , 
TrtSh p y r i t e S i t u on A f l u , 
f r o t i u r t S u r f o t t s . 
S l i o k m s i d t d chips frtseni. 

Thin CAlcite uc ' - i j oacur. 

TnoAtS o f d i r r o m n i n A t c d 
y t t h i * - a . 

-Thin C A l c i t e v e i n s t c c u r , 
.SOrUA o f u J h i e I n 
C o n t A i n . p - y r . ' t t . 

S>ame AS A.bout. 

http://diata-u.inA.ttd


WELL ^a.'f OEOLOQICAL REPORT 

LOCATION. i^->/< ^< l '<^ , Church i l l Co., WELL CUTTINGS SAMPLE DESCRIPTION 
tJtjaJa 

ELEVATION. 

HOLE SIZE.. s 
PAGE. - ^ ^ ' ( - ̂ 0 

DATE. •Sllfti. m h t r 1 1 8 0 

DEPTH. ' 3 5 0 ' Tn I 5 0 0 ' 

EXAMINED BY, ' ^ J . S k j t t i t u i 

DEPTH 

i t t t 

1350 

1360 

13 60 

1370 

1370 

J3eo 

/380 

1310 

1310 

JMOO 

I'^-QO 

1410 

IHO 

IfZO 

I4Z0 

1450 

1430 

l44o 

1440 

1+50 

1450 

I4GO 

14^0 

J47o 

1470 

l4Bb 

14 fo 

iHo 

1410 

/SCO 

COLOR 

MtJium 

Mtdium 

r'1 

y t y 

J-iijht 
y t y 

Crrty 

Crre-y 

Crriy 

Braujn -

A n d 

Sa>me 
a s 

about . 

O-rl^ 

0-rcy 

G-rluj 

O r e . , , 

r e d 

Crrc^, 

r e d . 

l i n k t 

»-td 

SAMPLE DESCRIPTION j 

PRIMARY 

L-imtstonc: Very -fim-yraintd.^ tu tn t t x tu r td . 

i . i n t t S t o n t : S a m t AS a b a u t . 

L . i m t s t o n e : S a m e a s Abauc. 

/ ^ / m t s t o n t : S a m e a s Abaut. 

L i m e s t o n e : S « ~ T t a s About . 

S&E T » ,N . s e c t i o n O £ S C R i P T l O f t 

i - i m a t t a n t ; Somne A S A.6out. . 

l~l m i t s t o n e : S a n n t AS A.bouA. 

i L i r t i t S t a n t : S O n - n t A S e b o U C . 

/ - i u n t S ( • ' u , : S * ~ t A AS A . b o u t . 

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

/ . . i m t s t o ' n t : SiAnna AS a b o u t . 

U i r u t s t o n t : S A n n e a.S A-hoel t . 

i - i n s t s t o n t : .SA.. . ,A A S a . b o u e . 

P A U H J ' " ^ r ^ ^ ^ ' ^f.'*"-'*''*''- r - ' - ' J , ' ' * 7 ' - 7 
tn .Aj - t r , -a . J u l h i c k i s a f f t n n S i i t k l u , s i d e d f - o r n n s 
1 ^ 3 ' / . o f S a m p l t . 

/ ~ l m t S - t o n t : S A ^ e AS a.tsou*. 

f t U n i t ^ " ^ • - ( O - r e d , - ^ . r - , , 3 - r % o f s A m p I , . 

i L i m t s - h n t : SamiA AS O L b . u t . 

S S s -TH 1 f J - S £ c - r i o i u T> ^ s c t i r ' T l i t i s 

f a . u t t y n t y t <'?)• i - t ^ j ^ o r m s 2 - S ' / o o-f Sttm^plt . 

SECSNOAAY 

-Ihin CAlcite Ulins f i r t smt , 
S a m t a f utk/ch c a n t a i n 

frisk pyr / i t . 
S l idc tns id tJ chips occur . 

Sannt as Abaut . 

Kara A Al t ! to u e i n s - t 
s a m t o f ujli,-ch c o n t a i n 
h t m n t i t e l A . t t h i t e ( a f t e r 
p y r i - t e ' . ) . p y r i t e in t k i n 

d i s t o n f i n u . u s s t a n n s (nC.t*Jt^ 

T h i n C A l c i t e u « . i n s 
p r e s e n t J Sonn t CorrtAi n 
p y r i t t l ' - a . Z ' /„) . 

SI icJ t tus i d e d c h i p s 
p r e s e n t . 

C a l c i t e v t i n s c o n t a i n 

p y r - ' t e S a m e o f u i h l c l n 

i s o x i d i i A d to h t m a t / t t . 

S a n n e CIS A - b o c t . 

S A . m n A CAS a j s t s u t . . 

T r a c t s o f f r t s h pyr i t t . 

S 1 i c tuos i d t d c h i p s -
p r t s t m t 

^ a r t ^ -tin:„ , cAle , ' t e 
W e i n s . 

S > t . m e O..S a . f c » u « . 

5 a i * . A ous m-bou* . 

S 1 i ctcanA i d e d c i n i p s 

p r o t e u i t . 

^ a u ^ c AS A.bo./e . 

'Rare 'thiui , CAlei tA 
veins p r c t e u s t , S o m e 
of- u l h . c h . C o n t - A i ^ 

f r i s k a n d oxidi i tAd 
P u i r i t t . 
H a r t i t h i ^ ^ C A l t i t t 
u t i n s o c c n r 

pLjn,-tt. [port . -ol l , . j OX.d,-;ied) 
; . . - t h i n U t i n s , I t s t t h n m 
/ _ . i J i . 

T h im C A I C ,-ft U t i n S 
A J S O p r . s t n t . 



SHAl' OW TEMPERATURE GRAOIENT 

SR-3 
G R A O I E N T H O L E N O . 

NW NE -

HOLE RECORD 

Dixie Valley 

P R O S P E C T 

S 32 T 24N R 37E 

S 
Southland Royalty Company 

Churchill Nevada 
L O C A T I O N 

1/27/80 
S P U D O A T E 

1,500' 
T O T A L D E P T H 

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 
B O T T O M H O L E 

T E M P . 

C O U N T Y S T A T E 

AT 1472 FT. 
4.83 

- F / l O O ' 

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 . 

GRADIENT570T51470 

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

« «-> g-i a Q_ ^ 
o 
LO 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 £ 
UJ 

1000 "• 
z 

1100 ~ 

1200^ 
lU 

1300° 

1400 

1500 

O I I P< « "9— 
O O O 
00 a\ o . , - „ 

CN L I T H 

- _ 

• 

_L 

. . . . . 

USE OTHER SIDE FOR GflAC 

DISCUSS DRILLING PROBLE 

1 1 : 
s 1 \ 

\ \ 1 : 

' ' r '1 

_...._..̂i 

L LL 

' ' ^ i \ 1 1 

\ 
S 
1 

\ 

\ 
. i 

s 

1 
\ 
A 

\| 

V 

"""^ r 
. .__ - _ — . . _ _ - . 

lENT HOLES OVER 500 ' 

MS ON ANOTHER SHEET 

FOR 

T E M P 

D A T E OF 
S U R V E Y 
TIME SINCE 
COMPLETION 

o 
/ i f O 
l o o 
3 a o 
f o o 

£"0 0 
i o o 
J o o 
& 0 0 
<iao 

/ O O O 
/ / a o 
/ z o o 
/ S e e , 
( 9oo 

/ V 7 y 

HOLES 

•c 

i - r - i o 

Zo 
/ a . 9 
y r o 

i - j - 2 

S f - Z 
i Z - S 
cs-.s 
if.-^ 
7/.C 
7V.B 
77.3 
So-i, 
83. i 
r s ' s 
88.-L 
9^.c 
92. f 

0 -

-F 

2 d 

9>1 
i i«. f 
131.1 
/ » ; 
i ir-o 
m t ^ 
l iV.C 

HAS 

f U . i 
m-o 
n%« 
lU./ 
f tCf 
1*10.7 
;« ;« 

fff(-^ 

5 0 0 ' 

"F 

• i t s 

105 

7S.1. 

/2/ .£-

/3%i 
/VZ.2 

/yz ' f 
ISZ.f 
IS7.I 
i U . l 

l o -^ 
m.o 
ni . i r 
is/.o 
ite.V 
i n s 
I t i i 
r tcz 

• 

•F 

LOST CIRCULATION ZONES.: 

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

S t a t i c W a t e r L e v e l - 1 4 0 ' 



SR-3 
Q R A O I E N T H O L E N O . 

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

D E P T H 

n 
10 
20 
30 
40 

50 
60 

70 
80 
90 

100 .. 
110 

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 
19.6 
2 9 . 1 
33.5 
36.8 

39.6 
43.6 

44.7 
45,8 
46 .9 

48.0 
48 .9 

49.8 
50.6 

5 1 . 3 
52.0 
52 .6 

53.2 
53.9 
54.6 
55.2 

55 .7 
56.2 

Sfi.7 
57.2 
57 .5 
58.0 

58 .3 
58.8 
59.2 

59 .5 
59.8 

60.0 
60 .3 
60.7 
6 1 . 1 

61.4 
51.7 
62.0 

62.4 
62.8 
6 3 . 1 
63.5 

63.8 
6 4 . 1 
64.4 

'F 

5 0 . 7 : 
67.2? 
84.3? 
92 .3 
98.2^ 

103.2i 
U0 .4? 

112.4( 
114.4< 
116.4: 

118.4 
120. o: 

121.6^ 
123.OS 

124.3^ 
125.6 
126.68 

127.76 
129. o: 
130.2{ 
131.3f 

132.3< 
133.1( 

1 7 4 . Of 

134.9( 
135.5 
136.4 

136.9^ 
137.8^ 
138.5e 

139 .1 
139.6^ 

140.0 
140.5^ 
141.2( 
141.9i 

142.5: 
143.0( 
143.6( 

144.3: 
145.0^ 
145.5i 

146.3 

146.8-
147.3^ 
147.9i 

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. 
64.7 
65.0 
64.8 
65.2 
65 .5 

66.0 
66.4 

66.7 
6 7 . 1 
67.4 
67.7 
67.9 

68.2 
68 .5 

68 .7 
69.0 
69.2 

69 .5 
69.8 
7 0 . 1 
70.4 

70 .7 
71.0 

71 .3 
71.6 
7 2 . 1 
72 .5 

72.8 
73.0 
73 .3 

73.7 
74.0 

74 .3 
74.6 
74.8 
75.2 

75.4 
75.7 
76.0 

76 .3 
76.6 
76.9 

77.2 

77 .5 
77.8 
78 .1 

'F 

148.46 
149.0 
148.64 
149.36 
149.9 

150.8 
151.52 

152.06 
152.78 
153.32 
153.86 
154.22 

154.76 
155.3 

155.66 
156.2 
156.56 

157 .1 
157.64 
158.18 
158.72 

159.26 
159.8 

160.34 
160.88 
161.78 
162.5 

163.04 
163.4 
163.94 

164.66 
165.2 

165.74 
166.28 
166.64 
167.36 

167.72 
168.26 
168.8 

169.34 
169.88 
170.42 

170.96 

171.5 
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 

1750 
1360 
1370 

'C 

78.4 
78.7 
79.0 
79.2 
79.5 

79.8 
80.0 

80 .3 
80.6 
80-9 
81.2 
81.5 

81.8 
82.0 

82 .3 
82.5 
82.8 

8 3 . 1 
83.4 
83.7 
83.9 

8 4 . 1 
84.4 

84.7 
84.9 
8 5 . 1 
85.4 

85.6 
85.8 
86-1 

86 .3 
86.5 

86.8 
87.0 
87.2 
87.5 

87.7 
88.0 
88.2 

88.5 
88.7 
88.9 

8 9 . 1 

89.4 
89.7 
90.0 

"F 

173.. 12 
173.66 
174.2 
174.56 
175.1 

175.64 
176.0 

176.5^ 
177.0? 
177.62 
178.1€ 
178.7 

179.2^ 
179.6 

180.1< 
180.5 
181.0^ 

J ^ l ^ 
182.12 
182.66 
183.0: 

183.3a 
183.9: 

184.46 
184.8: 
185.1? 
185.7: 

186.0? 
186.4^ 
186-9? 

187.3^ 
187.7 

188.2^ 
188.6 
188.96 
189.5 

189.86 
190.4 
190.76 

191.3 
191.66 
192.o: 

192.3? 

192.9: 
193-46 
194,0 

DEPTH 

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 
197.7? 
198.32 



SHALLOW TEMPERATURE GRADIENT 
HOLE RECORD 

t ' t 
X)r/\ 

sr^3 Dixie Valley S 
G R A D I E N T H O L E N O . 

NW NE 32 T 

P R O S P E C T 

25N R 37E 

Southland Royalty Compan 

Churchil l Nevada 
L O C A T I O N 

01/27/80 

S P U D D A T E 

1500 
T O T A L D E P T H 

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

02/14/80 

C O M P L E T I O N O A T E 

Richard Jodry 

R A N G E 

196.20F 

B O T T O M HOLE 
TEMP. 

1474 
AT 

C O U N T Y S T A T E 

4.38* 
F T . F / l O O 

0 

100 

200 

300 

400 

500 

600 

700 

800 

90CC 
tu 

looch 
z 

HOOT 
X 

uoar 
A . 
UJ 

130CP 

1400 

1500 

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 

GRAOIENT500_TO14Z 
J. D. Christiansen Drilling 

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

70 _80 90 100 I I ^ * ? ^ ^ 

' = ; 

. - . . . . - - . . . . - . • . . - - - - . - - . - . - .-

USE OTHER SIDE FOR GRAC 

DISCUSS DRILLING PROBLE 

) '^?i) 1 ^ 160 170 180 1901-ITH 
M s i 
t ) raa/* l 

,!S< - » -

. . \ \ 
A t 

i. 

i. t \ 
. 1 i - •» 

U ^ 2 

\ ^ : 

^. ^ 

> 
T A 
1 L-

1 , 
1 

\ 

lENT HOLES OVER 500 ' 

MS ON ANOTHER SHEET 

FOR 

T E M P 

D A T E OF 
S U R V E Y 
TIME SINCE 
COMPLETION 

0 
100 
200 
7nn 

400 
^88 
finn 
700 
800 
900 

mnn 
MOO 
3^QQ 
1300 
1400 
1474 

HOLES 

•c 

i - z i -

/OS-

I f . o 
' /?.7 
S7 0 
is/.Z 
C f . l 
< 4 ^ 9 
L1 .S 
72,5 
74: i 
77.3 

^ . 3 
&2.e 
8S.Z 
&7.S-
e r a 
v.z 

0 -

•F 

S-Z1 

7 .̂Z 
fXf. l 
i i ^ S 
mi-i. 
l l f . ^ 
I t t 9 

tSf ' l 
I f l 4 
l i f - f 
t n % 
n t d 
l U . ^ 
itfiHf 
lifiH^ 
f^T*9 

m.i 

500 ' 

•F 

1 

/9i.l, 

'F 

LOST CIRCULATION ZONES: 

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

G r a v e l b e d . 

f ) ^ . b. »&^. 



SRr3 

G R A O I E N T H O L E N O . 

5/29/80 
O A T E OF S U R V E Y 

D E P T H 

0 

10 
20 
30 

40 
50 
60 

70 
80 
90 

100 

no 
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 

"C 

24.0 

24.8 
26.0 
33 .3 

37.8 
42.0 
45.2 

46.4 
47.6 
48 .7 

49.7 

50 .7 
51.6 
52.4 
53.2 

53.9 
54.4 
54.9 

55 .7 
56 .5 

57.0 

57 .5 
58.0 
58 .5 

58.8 
59 .3 
59.7 

6 0 . 1 
60 ,5 
60 .9 
61.2 
61 .5 

61 .8 
6 2 . 1 

62.4 
62 .7 

6.3.0 
63 .2 

63.6 
63 .9 
6 4 . 1 

"F 

75.2 

76.6 
78.8 
91.9 

100.0 
107.6 
113.3 

115.5 
117.6 
119.6 

121.5 

123.2 
124.8 
126.3 
127.7 

129.0 
129.9 
130.8 

132.2 
133.7 

134.6 

135.5 
136.4 
137.3 

137.8 
138.7 
139.4 

140.3 
140.9 
141.6 
142,2 
142.1 

143.2 
143.7 

144.3 
144.8 

145.4 
145.7 

145.4 
147.0 
147.4 

DEPTH 

410 

420 
430 
440 

450 
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 

"C 

64.4 

64.7 
65.0 
65.2 

65.4 
65.6 
65.9 

66.2 
66.6 
66.9 

6 7 . 1 

67 .3 
67 .6 
67 .8 
68.0 

68.2 
68.7 
6 9 . 1 

69.2 
69 .5 

69.8 

7 0 . 1 
70.4 
70.7 

70.8 
7 1 . 1 
71.4 

71.7 
72,0 
72 ,3 
72,6 
72.9 
73.2 
73 .5 

73.7 
74,0 

74 .3 
74.6 

74,9 
75,2 

°F 

147,9 

148,4 
149,0 
149,3 

149,7 
150,0 
150,6 

151 .1 
151,8 
152,4 

152.7 

J . S U . 
153,6 
154,0 
154,4 

154,7 
155,6 
156,3 

156,5 
157 ,1 

157.6 

158 .1 
158.7 
159.2 

159.4 
159.9 
160.5 

161,0 
161,6 
162 ,1 
162.6 
163.2 

163.7 
164,3 

164,6 
165,2 

16S-7 
166.2 

166,8 
167,4 

DEPTH 

810 

820 
830 
840 

850 
860 
870 

880 
890 
900 

910 
920 

930 
940 
950 

960 
970 
980 

990 
1000 

1010 

1020 
1030 
1040 

1050 
1060 
1070 

1080 
1090 
1100 
UIO 
1120 
1130 
1140 

1150 
1160 

1170 
1180 

1190 
1200 

°C 

75.5 

75.7 
76.0 
76.2 

76.4 
76 .7 
77.0 

77 .3 
77,6 
77.8 

7 8 . 1 
78 .3 
78.6 
78.8 
7 9 . 1 

79 .3 
79.6 
79.9 

8 0 . 1 
80 .3 

80.6 

80.8 
8 1 . 1 
81.5 

81.6 
81.8 
8 2 . 1 

82.5 
82.6 
82.8 
83.0 
83.2 
fi3.5 
83 .7 

83.9 
84,2 

R4.4 
84.7 

84.9 
85.2 

°F 

167.9 

168.2 
168.8 
169 .1 

169.5 
170.0 
170,6 

171 .1 
171.6 
172.0 

172.5 
172.9 
173.4 
173,8 
174,3 

174.7 
175.2 
175.8 

176 .1 
176.5 

177,0 

177.4 
177,9 
178,3 
178.8 
179.2 
179.7 

180.5 
180.6 
181,0 
181.4 
181.7 
1R2-3 
182.6 

183.0 
183,5 
I R ^ . q 
184,4 

184.8 
185.4 

DEPTH 

1210 

1220 
1230 
1240 

1250 
1260 
1270 

1280 
1290 
1300 

1310 
1320 
1330 
1340 
1350 

1360 
1370 
1380 

1390 
1400 

1410 

1420 
1430 
1440 

1450 
1460 
1470 

1474 

''C 

85.4 

85.6 
85.9 
8 6 . 1 

86.4 
86.6 
86.9 

8 7 . 1 
87 .3 
87 .5 

87.7 

87.9 
88.2 
88.4 
88.6 

88.9 
8 9 , 1 
89,4 

89,6 
89.8 

90.0 

90.2 
90,4 
90,6 
90.8 
90.9 
91,0 

91,2 

"F 

185.7 

186.0 
186.6 
186.9 

187.5 
187.8 
188.4 

188.7 
189 .1 
189.5 

189.8 

190.2 
190.7 
191 .1 
191.4 

192.0 
192.3 
192.9 

193.2 
193.6 

194.0 

194.3 
194.7 
195.0 
195.4 
195.6 
195.8 

196.2 





WHITE—DIVISION OF WATER RESOURCF*!.. 
CANARY—CLIENTS COPY 
PINK—WEtL DRILLER'S COPY ';, 

o 

STATE OF NEVADA 

DIVISION OF WATER R E S O U R A S 

WELL DRILLERS REPORT 
Please complete diis form in lis entirety 

OFFICE USE ONLY 

Log No , 
Pennit No.. 
Basin. 

^ 1. owNER..3.Q.at.hland...H.QyaLt.^...G.oi2Daay. ADDRESS..l6.QQ...i['i.rjs.t....i!tii.t.iQn.al...3an.k...£.uil.d.i2;5 
., _ : F<3r5....W<:>r$,k,...Iexas 7.6102. 

2. LOCATION......l'^y[ Va....W>. V* Sec....3.2. .T .'§5..<A1 N/X R. 3.7.....E . C h U r c h i l l . County 

PERMIT No....Iiie.r::ial....Qr.*.di.«n.t....H.Ql.«?....N.Q......S.R.-J. 

TYPE OF WORK 
New Well H Recondition • 
Deepen n Other Q 

4. PROPOSED USE 
Domestic • Irrigation • Test 31 
Municipal • Industrial • Stock Q 

5. TYPE WELL 
Cable n Rotary 
Other n 

LITHOLOGIC LOG 

Material 

Rnnldars k. Gravftl 
Watftr Bc-jirln^ Graygl 
Bn;}ldftrs, Orava l & C Lav 
Bnnlders A: Gravftl 
HnT7l(iffrg, OraYftl & C U y 
V<>ry H a r H R n r k 
RnTild!»r;^- ^ H l a y 

o 

Water 
Strau From 

0 
150 
IhO 
220 

MO 
MO 
MO 

To 

150 
IhO 
220 

-LkO 
MO 
MO 

1 5 Q Q 

Thick
ness 

JL50 
JLQ 
60 

220 
3 M 
2 0 

M O 

Date started 
Date completed.. 

.Jaaua.rx..2.7.,... 
......I.«.feruiii.r.x...l4< 

1 9 . J . Q 
19....$.Q 

WELL TEST DATA 

PumpRPM Draw Down After Hours Ptmip 

BAILER TEST 

Draw down— feet 
Draw down feet 
Draw down. feet' 

Jiours 
.Jiours ̂_ 
hours 

8. WELL CONSTRUCTION 

Diameter hole .9.—7Z«....,inches Total depth.-..X.».5.0.0.....feet 
Casing record .7.-5.ZS'. ' Q....rr....l5.5....FAj, 
Weight per f<»t,.2.Q. .LbS.,. . . . Thickness 

.6.r:llk inches 1^.5. feet 

.W.r.l/ .S inches $.ZQ. feet 
inches „Jeet 
inches feet 
inches feet 

_ inches .feet 
Surface seal: Yes S No • Type-.C-ftTMIlti.. 
Depth of seal 3-2. -
Gravel packed: Yes n No S 
Gravel packed from feet to 

To 

.......^20 feet 
U.5.QQ feet 

„ feet 
- feet 

..„ _ ieet 
feet 

..feet 

..feet 

Perforations: N o n e 

Type perforation. 
Size perforation 

From feet to. feet 
From. feet to feet 
From. feet to feet 
From. feet to feet 
From. feet to feet 

9. WATER LEVEL 

Static water level 1A.Q Feet below land surface...X.4.0.. 
Flow. „ G.P.M _ 
Water temperature..li!ii«Lnn." F. Quality 

10. DRILLERS CERTIFICATION 

This well was drilled under my supervision and the report is true to 
the best of my knowledge. 

Name.5l.«r.r.QM...D.,.....Q.feristiansen 

Address.5.5.7...£lx..Ay.e....̂ ....E.IZ .̂-..KeTa.da .3.9.3..Q.1. 

Nevada contractor's license number...4.y-.7.9.Q. 

Nevada driller's license number. .6.41 

Signed.. . .^;4*rfU<rf&S^... . .~:, -,rrjtZr:Utnn3nr:Lrt,.Cln{SnntantrxSmo. 

Date £e.b.ry.a.ry....26..>.. 

^ i S % W e , i . USB ADDITIONAL SHEETS IF NECESSARY 



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-
sionally porphyroblasts of biotite or of clinozoisite occur in some of the 
phyllite particles. Often disseminated anhedral magnetite is present. Pyrite 
was observed rarely. 

3) 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 montmorillonite 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. 

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



it is composed 1) of clay which appears in thin-section to be a montmorillonite, 
2) of angular sand grains of quartz, feldspar, mafic minerals, and carbonate, 
3) of very fine-grained calcite cement, and 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-1 ithic 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-
1ithic 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 
material. 

14) Pyrite 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. 

Alteration 

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

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



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

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

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

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

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

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

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



Clay Analysis 

An unwashed sample of strongly clay-cemented drill cuttings was prepared 
for clay analysis. The sample selected for analysis is from the 1130'-ll40' 
interval. The sample of chips was washed in de-ionized water in a blender. 
Sodium tripolyphosphate was added to peptize suspended clays. The suspended 
material was then centrifuged at 1000 r.p.m. to remove larger than clay-sized 
material. Suspended clay was dropped by centrifuging at 4000 r.p.m. A por
tion of the dropped clay fraction was smeared on a glass slide and air dryed. 
This sample was analyzed by x-ray diffraction. The clay fraction from the 
1130'-ll40' interval contains calcite, montmorillonite, illite and kaolinite 
in order of decreasing abundance. 

Clay analysis was also made of a composite of clay-sand fragments which 
had survived washing. The sample consisted of fragments collected from through
out the hole during chip logging. X-ray diffraction analysis shows that this 
sample also contains calcite, montmorillonite, illite and kaolinite. Relative 
peak intensities on this XRD pattern and the previously discussed pattern are 
very similar. Drilling mud does not appear to have strongly affected peak 
intensities obtained on the 1130'-ll40' sample. 

The two patterns are attached to this report. 



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

lOO'-llO' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestone: Mostly very fine-grained; grain size 0.1 7 33 
mm or less, usually 0.01 mm. Rock exhibits fine-
scale foliation. Contains porphyroblasts? or detri
tal flakes of phlogopite; these mica flakes oriented 
parallel to rock foliation. Very fine-grained carbo
naceous? particles (=black dust) occur throughout 
rock, distributed both inter- and intragranularly. 
One of the limestone chips contains a vein filled with 
elongate quartz crystals oriented perpendicularly to 
vein walls. Ghosts of fossils are still recognizable 
in most chips. 

Phyl11te: Very fine-grained. Composed of foliated 2 10 
biotite, muscovite and sllt-slzed quartz and feldspar 
grains. 

Diorite/DIabase; One unaltered chip is composed of 3 14 
unoriented plagioclase laths, and lesser pyroxene 
and possibly olivine. In another chip, mafic minerals 
have been replaced by chlorite. In another, montmor
illonite has replaced mafic minerals, and kaolinite 
has replaced plagioclase. 

Metasandstone: One grain composed of sand-sized 2 10 
quartz grains and muscovite-chlorite porphyroblasts. 
One composed of subangular to subrounded quartz 
grains about 0.1 mm across; sorting good. Silica, 
clay and calcite occur as cement. 

Marble: Grain size about 1 mm; granoblastic. One 3 14 
chip contains patches of chert. Another contains 
patches of more coarsely crystalline quartz (re
crystallized chert?). The latter also contains 
patches of montmorillonite after an unidentified 
mineral (low birefringence=first order grey; low 
2V, 10-30°; opt +; good cleavage). 

Chert: Recrystallized; quartz occurs as fine- 3 14 
grained feathery crystals. 

Sllicified Cataclasite: Original rock type not known; 1 5 
now composed of subhedral quartz of variable grain 
size. Patches of brown clay (montmorillonite?) form 
5-10^ of chip. 

Total Number of Chips Examined 21 100^ 



190'-200' 

Rock Type 
Number 
of 

Particles 

Percentage 
of 

Sample 

Phyl1ite: 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 
phyl1ites. 

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 anraunts 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 k 11 
plagioclase, interstitial chlorite-clay altered mafic 
crystals which comprise 7 to 15^ of rock. Interstitial 
quartz forms 2 to h% 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/ 
ilmenite 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-Lithic Matrix Material: Clayey matrix con- 1 3 
talning 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 

Phyl11te: Usually composed of foliated, fine-grained 20 18 
sericite and biotite in variable proportions and of 
silt-sized quartz and feldspar. Also contains very 
fine-grained, disseminated,, black material (=graphite?, 
magnetite?). 

Diori te: Mafic minerals altered to chlorite, mont- 14 12 
morillonite and calcite. 

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

Si 1tstone 1 1 

Clayey Si 1tstone 2 2 

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

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

Marble 5 4 

Chert : R e c r y s t a l l i z e d . Composed of very f i n e - g r a i n e d , 16 14 
fea thery c r y s t a l s of q u a r t z ; contains v a r i a b l e p ro 
por t ions of s i l t - s i z e d quar tz g r a i n s . 

Vein Quartz 2 2 

Total Number of Particles Examined 113 100% 



390'-400' 

Number Percentage 
Rock Type of of 

Particles Sample 

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

Phyl1i te: Fine-grained; foliated; contains variable 43 33 
proportions of sericite and biotite, as well as, 
silt-sized grains of quartz and feldspar. Very 
fine-grained, black material (graphite?, Fe-oxides?) 
is disseminated throughout most clasts. 

Diorite: Sericite-chlorite-clay altered. 2 2 

Metasandstones: Such particles range in composition 65 50 
from nearly pure quartzites to containing 30% 
se r i c i t e - ch lo r i t e and/or ca l c i t e . Goethite/hematite 
(after pyrite?) porphyroblasts(?) poiki1itical ly 
encloses quartz grains in one chip; no other chips 
contained disseminated goethite and/or pyrite. 

Clayey Si 1tstone: Contains abundant sericite/ 2 2 
i11i te as wel1 as silt. 

Mudstone: Composed of very fine-grained unfoliated 3 ^ 
sericite and chlorite in varying proportions; also 
contains 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. I I 

Chlorite Schist 2 2 

Total Number of Particles Examined 131 100% 



490'-500' 

Number Percentage 
Rock Type of of 

Particles Sample 

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

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 14 18 

SiItstone: Very fine-grained; contains silt-sized 3 4 
quartz and feldspar as well as variable amounts of 
serici te/i11i te-chlori te. 

Marble 12 15 

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

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

Total Number of Particles Examined 79 100% 



590'-600' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestone 5 6 

Phyllite 28 36 

Diorite 3 4 

Metasandstones 26 33 

Siltstone 4 5 

Mudstone: Pyritic; very soft; pale grey-green in 1 1 
hand-specimen; disaggregates on wetting; forms 
about 30% of washed sample, most chips were de
stroyed in thin-section making process so they 
are rare in thin-section. 

Volcanics: Latite? 1 1 

Marble 2 3 

Chert 6 8 

Vein Quartz 1 1 

Clay-Sand-Lithic Matrix Material 1 1 

Total Number of Particles Examined 78 100% 



790'-800' 

Number Percentage 
Rock Type of of 

Particles S amp 1 e 

Limestone 10 6 

Phyl11te: 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 montmorillonite. 

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

SiItstone: Usually sericitic. 

Mudstone: Composed of very fine-grained, clay-
sized material. Contains 0.1-0.3% pyrite (usually 
oxidized to goethite); contains 0 to 15% silt-sized 
quartz and feldspar. 

Volcanics: Andesite, 111ite-replaced. 2 1 

14 8 

11 6 

1 1 

1 1 

Quartz and/or Feldspar Schist 4 2 

Chlorite Schist 1 1 

Sand-Clay Matrix Material 1 1 

Total Number of Particles Examined l8l 100% 

3 

49 

12 

26 

2 

27 

7 

14 

Marbl 

Chert 

Vein 

Vein 

e 

Quartz 

Calcite 



890'-900' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestone 14 12 

Phyllite 17 14 

Diorite 1 1 

Metasandstones 40 33 

Siltstones 14 12 

Mudstone 6 5 

Volcanics: Andesite?, altered to clay and hematite. 1 1 

Marble 10 8 

Chert: Recrystallized. 5 4 

Vein Quartz: One piece coated with limonite and 5 4 
quartz; one vein cuts marble; one contains vugs" 
filled with clay-pyrite. 

Vein Calcite: Associated with hematite and quartz. 1 1 

Schist 2 2 

Clay-Sand-Calclte Matrix Material 4 3 

Total Number of Particles Examined 120 100% 



990'-1000 

Number Percentage 
Rock Type of of 
^ _ ^ \ Particles Sample 

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

Phyllites 

Diorite 

Metasandstones 

SiItstone 

Mudstone: Occasionally contains large flakes of 
phlogopite. 

Marble 

Chert 

Vein Quartz 

Schist 

Clay-Sand-Lithic Matrix 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. 

Vol cani 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 

Particles Sample 

Limestone 25 15 

Phyllite 17 10 

Diorite 2 1 

Metasandstone 8l 50 

SiItstone 7 4 

Mudstone 11 7 

Volcanics: Andesite; plagioclase replaced by mont- 1 0.5 
morillonite and calcite. 

Marble 8 5 

Chert: Recrystallized. 9 6 

Vein Quartz 1 0.5 

Quartz Schist 1 0.5 

Total Number of Particles Examined 163 100% 



1290'-1300' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestones 13 8 

Phyllites 32 20 

Metasandstones 65 41 

SiItstones 9 6 

Mudstones 7 4 

Volcanics: Andesites, clay-chlorite and clay-hematite 4 3 
replaced. 

Marble 12 8 

Chert 9 6 

Vein Quartz 7 4 

Quartz-Feldspar Schist 1 0.6 

Sericite Schist 1 0.6 

Total Number of Particles Examined 160 100% 



1390'-1400' 

Number Percentage 
Rock Type of of 

Particles Sample 

Limestones 13 7 

Phyllites 38 19 

Diorite: Primary pyroxene preserved in one chip; 5 3 
in most, montmorillonite replaced mafic minerals. 

Metasandstones 96 49 

SiItstone 17 9 

Mudstone 14 7 

Volcanics: Andesites; one replaced by hematite-clay; 2 1 
another by montmorl1lonite-i11ite. 

Marble 7 4 

Chert 4 2 

Total Number of Particles Examined 196 100% 



1490'-1500' 

Rock Type 

Limestone 

Phyllite 

Diorite: Mafic minerals replaced by chlorite-
claystcarbonate. 

Metasandstone 

SiItstone 

Mudstone 

Volcanics: Some are partially sericitized. 

Marble 

Chert 

Vein Quartz: In phyllite 

Chlorite Schist 

Number 
of 

Particles 

14 

35 

8 

88 

18 

11 

2 

27 

11 

1 

1 

Percentage 
of 

Sample 

6 

16 

4 

41 

8 

5 

1 

13 

5 

0.5 

0.5 

Total Number of Particles Examined 216 100% 
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S s t i r r e r c d y : > p o r - > . ' o n S ! Z 5 ' ° ' . b ' l c f c , r . . . < . - a r » . - « r f , 
fo i i<u.-^ed . < ^ ' C ^ : : c o u . s 1'. n. j s . i o . i c ; 3 :^'/o b i a.c IL t^'a 
y e c n . d i a r ' . - l t - / J i A b a s i . • i f o ' ! . rJ'^ i-rc ^ p , n k. , 
- o r s n . c t-̂  e t a l a , - i ^ f o n e s -J S " ! . C o . ' ' t ' ' ^ t .j't.\n 
--r .< o ,.-i n t i : S ^ ' s J r ^ s u ^ > . j . ^ a ut'>-^ -̂f-̂  :i-M t y - t S 

£si:'<-'miL.-itd p n p o r- t i a n s : 2 3 7 o d a r i c a r t ^ - ' o 
b l O x f , f . r t . a r x - n e i , f = 1 • «. t t d ' i - - : tS - ton tT^ •. ^ ' O " / , 
i t e c k -^0 a r t t n . . f i . \ e ~ i o r m e d ' u m r - o r a \^i , tO 
d i o r i - i t / H i e b a ^ u . , l o ° / . ^ i - i . i e t o 1-y Irl y r o . - ^ 
m s r h l e ; 2 5 - " / . - i ^ e f a s a n d s t o r t ^ '. ! -2 . ' ' (o d r u s :i a u t r - t ^ 

B t s t . 4 on. i t . x . a r n i H A f i o n a f ( , 4 c U i n s ' - l a ' / o 
b l e c k - f e l i A i t d r . — t s t o n e . ; S y / o t i i e r - ; - t - e [ 
d i a b a - . e - j 1 ' ' / ^ b i s L c K . p^^u II I'+t ;, -" . '» s i r i i H i 
p h ^ i l t ' t t ] Z - f - ' l . m e t a s o r . d s - t o ' n e . • S ' / o m a r b l t - ^ 
Z . ' Y o e J i t r - t ; 5 ^ » ts-.,ar-*^ u t ) n ^ ; S'. 'o coici -^t J i , - ; •. 

S o s i . d O n , (0 ^ c f i J o s : ' ^ ' ( ^ ' : U e k f ' ' n , i . s - t 3 „ c • 

. ? 3 ° A LloLck: p l - u i . ' - ' - T e . -, — " . ' = d , ' ' ^ r . ~ r : S ^ a i ^ o r t -

Z ' / o ^ e r i c ' i t : f l ^ y l l i + e ; Z . ' / o n - , r b ! i . - Z S "/o 

•mc-r^ S a n d s t o n e • 'L ' /o IA.4 i-lt Boro ' - - . . r ^ - •Z' . 'c 
C a i c i - ^ c '> f - ' - - r • 'Z.ri/^ <n-J :! r - J - e x '--^ s • 

r r . i c a ^ c e o u ^ s f - r . - t s t c ' n c ; Z i ) ' / . J i o r i ± c ' d i A I S A S I . - ^ 
I l ' / o b l A c t : : p l ^ y l h ' t c • b ' / o y n a r b l i . ; S<»/o 
S e r i c i t e p t - u l l i - i c ; I T ^ / c x n c + A S a ' ^ - d s t o n a . ; • 2 - ° / o , 

B a s e d 0.^ 1 ^ / p a r t i c l e s : ' i T V o ' b l a c k ., f o l i a - i t d 
| : m c s - ^ o n e • i S ' l o b l a c k . p U ^ U H t . - ^ 2 » % d ; o r \ t e l 
d i A b a s e - 1 "fa u,i-,. 'fe. a ^ A g f* H n . a r h l t . - , .'Z. ' /» 
iAtt^i-£«-j p i . . i c 1 h u f f m e - i A ^ a ^ ^ d s t a n t - ; 3 ^ / . - j e t n 

<'Kt>r~:'% •, / . * / . • J t ' . n c a ' C ••'•<, -, Z ' l - ' l . d o u - S O r < t rra^-l 

3 e s c d i n . 1 0 p a r t r d U s : L O ' l o b l a ^ i : , - f i . \ i A - i e d , 
r i m t s t o ' ^ i (>°l' tslAck p h y l l l t t L j 3 ' l , s t r . c i i e . p k y l l i i i - ^ 
Z S ' / o J i o r i - t t f d i a b a s e - 2 « / „ 1 A f i t c p a r p U L , r u • 
• S ' / o n n a r b l e - ^ W o m e i A ^ A r k a t A •^2'>lo ' c U l ^ - t ' - j ' • ' 

2 . 1 7 . i n e i a s a K . i i s f o n t : Z ' l . 'je'ir c a l c i t e -̂  i ' i o d o . . , - i o ^ A mo-tr 

t > a ' . t . d 3 - T - r P o r t ; c \ t - S : Z S ' l o b l a c t , S ' o ] ; a . -> -Ad 
W r u A s t o n , . - I J V o d i o r i - ^ e 1 d i a b a s e - ) f % bla^^fc 
p ^ u U i t f / S ' ' o S t r . c i t t . p i ' n U i f f Z r ^ / o . - . a r - i / i ' 
l ^ - ' l o r u i . t a s a n d i t o n t . • ' ='/• x / ' i . ' " . j t . « r-^%. ; 

S t . s e d Or. S 9 p a r t i c l e s : Z t ' l o b l a c k : , - i - ' a l i a - t e d 
l i - n c s - t o n e , Z f l o d i o r i t e I d i a b A s e - j i » / „ b ' s t I C 

p h y l l i t e 'j 2 o ' / o r n a r b l f j l O ' / o > y t - t a s a - i s t i n e . • 

I ' l o u t i n J U A r t i . ' j . 2 V = U t i ^ C O - l c i t A ^ & % ' 
C l o ^ - . s o - d . r - t - t r i / r . 

Based an ^ ? pa.r t ic l tSl 2o% blacky fi.\ia-i-ed 
l i m t f t o n t ; 2 - J ' / A d i n r i U I J i o L b a i t . ; <o°U b ( a =• te. 
p k . / i ; ^ ' / 3 ' / o J r e y l b l A c k a n d w H i t * - C l o < n - b a n J e d 
r r i t r l sU; B°/o i t ^ e i a s a n d s t a r i e ; S V o s \ H s t s n t Amd 
claijc^f s'll-hsfant ', '7o arkoSt ; 3Vo "<•"• ^ u a r t t ; %°U cla.,-san: 

t a i e d OrL'd-i p t r t . c J e s t . K a m . , „ e d in. t ^ m - s e c t i o n : 
3 5 " * / . L I A C I C • f a l i a . t e d , m i c a t t o u i lin,ts-l-one-^ 5 7 - b l A c t 
p>]u(li 't<. •. iS -Wo d i o r i t t j d i A t s a s i : i S ' / o uu ln^- te . 
+ c \ r e J c . U t r + ^ m a r b \ t i - , l 0 7 o ' i iJ^ ' - t - t , f ^ m l c 
<n^eiaSa^iis-\-iini ) t o ^ l o c h e r t . 

PI llUL J ( u . r i n , T a . r i - i e . l e . A I'e+r. 'bue-l-iou-, 

^ ' • n n i l t t r - + 0 • ^ r e x j i !,n.x\uj < i t £ c r i P 4 . ^ 

Savv. p / t S , 

l \ W ^ U f Uvu} . 3 a n n e . A 3 A . h o \ U ^ , 

A I I M V I ' M ^ , S A u n e . 

n ^ - t s f o M t s - , l ^ ' lo b a s o . l t a n d a n d t s i t c ; 1 e> 7 o b . ' ac /c 

/ i , 7 o - a i - a t t a j r e n o n d w h i t e " > « - * • ' « ; / ' / o 

^dr-.'-Wt pi,.,iiif(- ico/,„titssrdi-tont.:'i'l''J''-^ <futiH; 

SECONDARY 

S ^ r o r a l u c l a y - c ' r t o r ' . f t 

i X H t r c t S . V r j ^ s j s i n a r i i 

v e i n i n r n t - ^ a . ^ S n d S - t a r t . 

Or'AS.4 a l A a r i H . ' ^ e i n ^ 

In d-il o r - /+«. - a l Au^ 

a . H e r e d h a i a . l - t i - T r a i l : 

(3+" , f l « « . t o . > < . I n d i> r : - i t 

2 7 . r k y i . i : t e . . 

T r a c e s s f ^oe t t - i - t* . i n 

d i o r i t e . . O r u s - - . 

.^ - r t r - f ^ Lte i-~ -.r-Ck . 

" r a c e s 0-r- O e e - ^ ' - ^ i t t . 

' j . : t l r P ' - i r i t e V " ^ 
"C- to s o . - r - S - i - i r t : S r d 
•i ' ^ n i t t . 0 -* a r t l ^ u t i n l 

p a r t i c l e s - 2 ^ / a u A i ^ 
Cci 1 c •'+« - I "la u e i r 
a u a r i : ^ , O f o ) ( ' ^ ) u e ' H . 

l - o i r i x : a^'-iU.'ie in m r t t S o n ' . 

T r a e e s » r " a f-i-^i-it 

•n r r e t a s . a . n . i ^ f o r ' i . . 

q>uar-lA -JCin - f r a a ^ i r i i , 

r . 

CloH~::a_nd c o A - r e : j 

ici<'th s p o i l n ) f ^ u , a r i - i r 

U£ . tu - fS : o : \ s ^ o - C C u r 
l>n 1 ' n . t s t o n A a - d 

t^ b k u l l i - i c P o r ^ i d f f 

C o ^ i c ^ e co<x.-ti. * . f tu , 
d ' l o r - i t a p a r t i c l t t . 
G r o c - t h i t e . ' ' d i j r i i e . 
Opal l y . ' r i i i j e in - s 
aK l i m t s i a t r e s . 

Q u a r - t t U e i r t i n . 

. i j .uar t i .><i J irue-at: 

cJnlarl•^e.- 9 .p i i o - t e \n 

(^ uo.rfi^ j i p a \ (•?] u tCns 
,n r n i i a s a n d s i t n t ] 
fl-^ylUie 1 c \ a u - i a . ^ A 

z i^ ' -^Cra i i in o-f. d i :sr'i-ht 

\ s 1 i r . \ t 2 -¥a r^ t^ C n - r - O i n . 
. j a t t l - i i + t ( \ - ^ ' n x p y i t t ' ' . , 

Tiraets . o f ^OA-tini-he. 

<'<if+tr- p> j^ .+« , , ' l i -

n \ e - t a s a ^ d s^t-ouif. a..-id 

i n d i i r i + i ^ d a y - C ^ i <ltvio 

D n r , + e . w t « i : l i . t ^ 

m o d c r A ^ t i u i C I A U — 

c h l o r , i t _ ' o L i + e r e d - j a l i a 

i i n d t ^ i - h t z . K a r e r i l ^ b a n . 
Oi^arti- utin% i r p h . . ! h t c t 

Tl-tce-i :.f •oottl-^'.-le. 
CoLftin p y r i i - e - ^ ^ i ^ 
d i o r i i t t Ullnicln i \ 
c l n l o r i + c ~ t - l o y a r -
s c r i c i i t . iLhn '^ l-l-i.red. 

3 0 / ^ y i , „ c . i / < : , ' t e . 
1 t o . c t s a f a o a i h i i t i n 
m c t o s a r d n i a n e - , A Is 0 r a r e 
y f * u t i n . C h l o r i t e - c l ay 
a N t r o f i a n o f d i o r l t f . 

•d»n. 

* T h t - s c is.-Hers a^'- £x pi a : r e a ' " Tex . f 

http://Ta.ri-ie.le
http://baso.lt
http://ij.ua


«m. - ^ ^ - 3 
inp»Tin«. C h - ^ r e i n . : I I C a . , n . 
t i f v i T i n i i . 

»niF S17f. 

OEOLOQICAL REPORT 

l u a ^ d a . ^ j n CUTTINGS SAMPLE DESCRIPTION 

s 
PAGE. 

OATF, 

2. ^4 / o 
J^ l> , /<T?i3 

EXAMINED BY. £ L L 

Tn - 5 o < 5 ' 

. S - j u t t - n f J 

DEPTH 

K«.«.-e 

' ^ ^ Vo 

/ 6 o ' ^ 

/U^'-lo 

I'^o'y^ 

f^O 'fo 

l % b \ ^ 

liO'^o 

/ f o M 

I f o ' i o 

<?oo '̂ , 

.;?(50<^„ 

c ? / 0 ' ,,. 

^ l O 'l?o 

12-20 \ 

^.?o V. 

P J ^ ^. 

^ J O i . 

H+o' s 

; ^ 4 o ' i o 

^ S O ' Y K 

^ 5 6 '/, 

^ ^ ^ ' M 

;?45<3V.. 

^ ^ O ^ M 

Sl̂ o'-fr, 

Q ^ > } ' m 

? tOh: 

Jyy 5 

^ î>'-fo 

3 0 0 ' i 

COLOR 

<* 

5 a r > t . 

S t i - r i . . 

3***t. 

5a. . . , 

S<! "*«. 

S ^ i y i t 

ba/rSM. 

- ' & m t 

S Syne. 

S x m l . . 

S i n n . 

D a m e 

O ' H r i L . 

S-^f^t 

SAMPLE DESCRIPTION j 

PRIMARY 

B a s e d .»"- L i p a r t i c l e s : 1 0 ° / . b l a c k . , v n i e a c e a u s 
l i m t s i o n t j l io ' /o b l a c k p h y l l i t e - , i 7 7 o d i o r i t e . - , 
I l n ' / o ^ r t y A n d u j U i t e . , f o l i a t t d m a r b l e ^ S V o 

c l a y e y tnt-l-as iH-ifonc-, / J 7 o y r t - i , u j l - \ i t c , b ^ f { 
m C T O SAn l i s t o n e : 3 ^ ' ' / /y t t a e o n o l a n i r r a t e . :, 5 % c l a ^ - s a n d . 

PlJUi^J iii^nn, ' Pa . i ^ - f i c.\.e t ^ i s i r ' t h u . - h i o ' n 

. S i i - ^ i l a r - -fo f><-c^}ont l~y d t s c r ^ b . e j 

£ a n n p U - i , 

ftll^«,v»l'l«.•»^. 5^ b rnt_ _ 

A / I M l / . - K ~ 1 , S a ^ r r ^ c 

BAStd »~ S o p o r - t i e ] t s (Si-ii-ir^ t ) i ; > . - s t c + i ' » » ^ ) •• 
I V , bl«.c.k ) ;~ i s+«^ t_ ; i . 0 * / o b l ' t k pt^^^H.'+iS ' " ' J 

. S C . i i f e . A n i c i n \ a r i t e . p h y U \ t t s . ; / ( » / . d i t r i t t ) 

f / o m a r b l t j l(.°lo m t f a s a n d s - f m e s - , l°lo u t in <iu.artt . 

A l l u ^ ; < j m n . S a u u y g . . 

n - ] \ m V 1 ^ rn . - i < " - i . i t . 

p \ \ \ h i \ j \ i s . y ^ • S a v v . < . 

1^ \\\jiLji<n nn . _ i rt i*i<. 

P r W u ^ ' i u r ^ . ^ ^ > ^ < 1 . 

3 x s t J • 0., ^ 5 p o r + . U c S ; ' 7 o £.;«x.k , f o l i a t e d 
l . m i s - t a n e - 2 o ' l o b l ee i c f l - y II l-ht. • C " / , c l n l . r . t t 
p h y l H U ; =?"/<. d i o r - i - t e . - ^ + ^ / o n n J i r h l e ; + 3 Vo 

m t i a s a n d s - t a r K . ; I V o " t . ^ ^ ^ i / ^ r - t i j ? 7 , d a , . f - i O n d -

ftlUui^'^. 3av^<.. 

M i l u i i r i u n n , ' ^ a . r r r . i . . 

f\HLnLliU<-^l . 'SlO.r^t-. 

liZ p a r - t i c l t S e x a m i n e d j ^ - th i^- S.tc-tion -. 1 0 % 
Olac t , • f ' i ' A t t d i i m t s t o n i - 'S-7u p h y l l i f e . ; 17 . ' / . 
d i o n i e ; f ° l o r n a r b l t ) 2 7 a claut-y s i l t s t o n e - , I ' la 
S i l t S - k s n t . / Z 7 » m . u . d s . t o r i e -, Z Z ' / o m c t A S A n . i s t o n t -^ 

J f ' f o c h e r t • : A ' U 'Jcin iiuar-l-:)^ . J ' / „ l a t . t t , 

SECONDARY 

Q i a r i t * . , n l A A k l u + 0 
m a d c - r A - ^ e l - n c t n l o r i t t ^ 
c l o u A l t e r e d . T r a e t z 
c f - ^ o e - I U . t i ( a f t e r p y t ) 
, n r^t-t-a S 1 ^ : i S t o n . t . 

O i o r i t e . , c l n l o r i - f e m 

c\an A l - t e r ^ i . 
<Ji.ry ^ ' . n , r a<Aa.r-t^f 
o p a l u e i n i n a im 
r n t - t A S a n i « + 0 « * . 

«-la^ a \ - ¥ . c r e d . 

T r a c e d i>-f y - o e f h i t c 

C a f t e r /^y T ) ' " S o ^ t 

r u i f a s a n d s t o n t c i n i p r . 

U i o r i f i , c U I - c l a y A l h r e J , 

l i i o r i t e , S - i r i c i t c -
c l a u ~ cUior i -^e — 
c a r b o n n.-ie. a l - i - e r ed , 

Dlar i t i - i £-lrono\uj c h i -
c a l c i t t .1.1 t e r e d . Trociz 
a f j o e t h i - t e ( a f t t r p y i , ] 

i n mtda L a n d s t a n c ^ Lihiclr 
alSr^ ian-tairS o t ^ u t ins . 

S a . r r , z , 

• ^ ^ ^ nn .e , 

_ i a ^T.1 < , 

S> «. n ^ S . , 

^ A m e, . 

O Cirn-c . 

^ C e r i r i ^ . 

^ tfl k v i ^ , 

D i t n t c , C h l - y n o n f -
c a l c i t c a - l t c r - e d . 
T r a c e s o f y e r h i t i 
( A f t e r f > y - ? / ' ~ 
>r '̂-'. d s t o r i e . 



W F I I . 

LOCATION. 

ELEVATION. 

HOLE SIZE. . 

^ K - 3 
- C l l u r c h , n Co. , n t 

OEOLOOICAL REPORT 

4 u a d a . WELL CUTTINGS SAMPLE OESCRIPTION 

s 
PAGE. 

HATE. 

3 
N> (A. 

OEPTH. - 3 

EXAMINED BY 

-f 
\ H 

o o ' 
/^ 

l O 

I f S o 

.TO _ 

J. s 
+ S - a ' 

u j e e r c i j 

OEPTH 

f t A - b 

.3oa ' i . 

3 i o ' c 

3 / o ' f o 

3 S o ' ^ t 

zio '-h, 

3 3 o ' s t 

33o ' f , 

3 f 0 ' y K 

3+o'-to 

3>5o'yK 

35o'-fo 

S h o ' m 

ShO'-to 

370 ' , n 

3-?o'io 

3 S o ' s 

3?o'-tt, 

3 f o ' c 

310'-to 

4 o o ' s 

4oo'io 

4 f o ' <: 

4 l0 ' io 

^ ^ o '^t 

42£>--ho 

450-<v 

4S0-I:<i 

\ + 4 o ' i 

'4^0'-to 

+50 \ 

COLOR 

^ a m t . 

S a m e . 

SAnnS, 

Sa.mi. 

8 lack, 

l>-ffi 
Ir/kitt. 

- I d M t 

S a w t . 

3 » m t . . 

Same. 

S t i M t 

5«*"<. 

Saw*. 

'btamc 

' zmrri . . 

S a t n t . 

SAMPLE DESCRIPTION | 

PRIMARY 

Ve-r^n s ' — ' i l a r -ta ^ r e \ J \ o u s s a m p l e . . 

S u r - f a c e o-f S o m e < i ( . s t S . 

Baseii >r\ " ^ S p*r- t ic l< .s : S O ' / . b l a c k ,-fol i a i ed 
ph. .^l i i te- , I 'lo a n d t s i - t t . ; S" / , d ior i -^e . ; i T ' l a 

g r - . ^ a n d u J k i t e m a r b l e J S ' h A h l o r i - ^ i c 
IH i t A sands-tome : IS'-'a n^tta. sands-tor, e • 1'/ , ckirt; 

2 ' S ' / o ctoLu-so^-d mAtriy:. ' 

ftltu^iunn. S « ~ t . <eJ! a b o u t . 

A / / L A U , V ^ , S a . m t . * S t t J , o ^ c , 

3 A t t . d On S O p o r t i e . l t . c : S.lo-'/, i lAck phylli ta-
g_a/^ e h l s r i t t pt ,yll i te. ; Z'/a strici-te pU^m-te-
C 6 % fXtt<i .S«»\J i f»rfc 5 2.7o ue in t i . u o r - i ^ -
Z' / t , c J ^ e r t . 

f¥ l \u i i l ium , S o n n e «:S a .^<Out . 

A / I M W 1 U W1 , S a r v i t . Ofei " - s l l u t . . 

A l f w U i M " ^ . ^ a m n l . A Z < . h o L H . . 

A l l u u l u - w . . - S - - * . =^^ ^ t o a a . 

\ 31 p a r - t i e l e s a.x.O'nined i n. "̂ Inin - i e e t i o m-: Z-Vo 
black-, -fofiated V.nna-hone ) S3'lo block pln^ll i-te • 
Z ' l o d i o r i t e ; 3 ' /o n n a r b l e ; i-'lo eloy,.yS\i^siim.\ 
•Z.'U m u i l ^ o n t -. 5 o ' ' o •^«.+0» ».^<is*o"«. • 5 ' 7 . c K « r t j 
I ' l . ^ eUlcri-if. Sc ln i s t r I ' lo p - n r ' t e . 

A l l u u i u ^ v , . S l k n n . e . *• ^ « . - b o . > 4 , 

A l l w o l u n n , S c y ^ e . « - i a.'bisL.e. . 

a i i ^ v . > \ . w , . S«vv ,< . <x.% At>o.^<.. 

Prl\<a\j'iu.rr,. S«Kv\t AS aboi^ t , 

A l l u v V w , . ^ ^ " ^ ^ ' ^ ^ t ^ ^ o o ^ . 

SECONDARY 

. ^ O - m c , 

^ a . n n . A . . 

S * n n e . 

S d n n t , , 

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

CoLfter p y -̂ 1 in. 
m e t a . S A n , d s t i O n e . -y 

JOtrlkift :k o-tl uein in 
^Oku II,-*t . ' 

S .a .mt_ , 

ScKVunC . 

-S a n n ^ . 

S e i m e ^ 

One - f r eonn tn - t O-f 
-fr tsin f . ^ r i i e S A t n . 
-Thin a-nari^ uein^ 
... . . . . rr rock -i.j^AS. 

T r aott•n.^t ,n mciA!a.'Airt 

S o.*^.*. , 

S ^ - n n t . . 

S a w i t , 

S a ~ i < . . 

S J.V. <. ^ 



WELL. ' ^ - 3 
LOCATION. 

ELEVATION. 

HOLE S I Z E . . 

Church i l l Co . , ' • f jad 
OEOLOOICAL REPORT 

»- WELL CUTTINGS SAMPLE DESCRIPTION 

s 
PAGE. 

DATE. 

^^ r^ 
3u^l^ 

nEPT«. + 5 6 ' 

EXAMINED BY. £ L 

10 
l i S o 

TU l=OQ 

+ • S lAJA e m t 

1 

DEPTH 

+ i e ± 

+50'f. 

4(^o's 

4^0% 

' ^ O ' s t 

4'90'ta 

420 ' r . 

4So'io 

+ 9 0 ' y r . 

440io 

5 o o ' m 

^Oo'-to 

S'lo' st 

6 / o ' i b 

6 ^ 0 ' s t 

6-20'i. 

6 3 d ' s 

S ' 3 6 ^ r o 

5 + 0 ' s 

S ' i d f o 

5 5 0 ' s t 

^5b ' -ho 

S h o ' t , t 

5t.(i ' io 

S 7 o ' r t 

5 ^ 0 f,. 

6 ^ 0 ' s i 

5'Bo'io 

S ' fo ' r i 

S'^o'is 

^ 0 0 <t 

COLOR 

black, 
p i n t 

Same. 

S a i r . i . 

Ssfw*. 

Sarv i t . 

^ a m a . 

SanfU.. 

Sanni. 

S t r r . t . 

S d i ^ t . 

S a m t 

Sarne^ 

S a m e , 

So UK , 

Black, 
ar t .^ it -
"iirm , 
^nff, 
i u K i t t : . 

SAMPLE DESCRIPTION | 
PRIMARY 

B t s e J on. i ,3 pa r - t i t l e s : S o " / . HACJC p k y i / i t e -j S'A, 
f i o r L t e - - , 3 ' / o nnArble-j h Z ° / a bu. f f j 1̂  r a y 0 r-

k rK i t e . m t t a s ' a n d s t o n e • Z ' / o xL ja :y . -SOmd 

r r a - i r i X. 

fihIULliknn. ^ a . u y n , t . A S t X . L o u e . . 

R W u i o i i A r y , . S l X - r ^ C A S * b < , . J 4 , 

r i / / t t u / 1 K . ^ . 2 i a - r n g _ ct-S. a h o y j e . , 

Z a s e J 'n^ ^"J p o r t i c l c i ex i snn ,n , .d 1 n 1h , n . s c c t i o n : 
l ioio blAck. , -follA-ttd limestone-, X T I o phyllite.', 
l ^ ' / o m a r b l e ; 't-'l- s i l t s t o n e ; IS'/e mftAsand-

S t o n e -, l3 ' /o e k t r t ; 3 ' / A c l A y - S A . . d nna-triK.. 

/V//MI.XMKM . S l X r ^ t . «.«• CS.h>O^Jt., 

f i l U u i . n n . - S ^ v v , ^ ' ^ ^ C ^ i o ^ i . 

fl//t.u(Kw,, S n u u , ^ AS a ^ h o o ^ . 

P r U ^ u i u i n r . S c ^ r u ^ C * S x i o U * . . 

A / l M w i u w , , Sc^nne ^ s a - k o i ^ e . 

A I / W ^ / L L W I . . S a i ^ t tx.s. o i L a ^ e . 

A / U u . « - - i , S a - M f i . IAS ^ b o u a . 

A / ( M J . V . W . , S a n n t . ct.S ^ i ^ o u i . , 

/Mt^ALii'K.m, S < n w , t * 5 a l x x J i . 

r^ 1 I u u i U rxn . f ^ b e n t 3 o ^ / e y o f S ann p le i s 
C-amposed of- d a r I c a r e e r i - o r t ^ rnudsigni. 
wh.'it^ c o n . - t a m s 0 -1 -to » • r Uo),j^mt ' I B 
a-yr . t t . . ry\uii S-tant. d i s o. ^ ^ re ̂ A-i a s o n ujtttina. 
^ i n - ^ o i r d / r o f sample S a m e a t j i o L ' Z , 

SECONDARY 

T r a c e s of ^ o e t l n i t t 
(*.ft<r p y ?) ' '^ 
m c*a a a n d s -to mt. 1 
^ . a e t h i t t -<Jj-o in . 
ift-*ut:n Im ph . i lh ' t e . 

S a , rune. . 

S, <x.>^ ^ . 

S Ok WA e. , 

.S « v̂»€. , 

T r a c e s o-f f O c + h . f e 

( o L f t t r p . , r i t e : ) i n 

vneXa s a ^ d i - t o r e s . 

S e X n n e . <p u a r i - i , 

U e \ r ^ i n p l n ^ l \ i - t t , 

O di yvi i , 

. S Ckrwt . , 

.S a.--u, z 

S lyv^n^ _ 

S Au-ana , ' 

S a 1-1.12 , 

.S a i-v. e , 

f r c s A p l y r i - t ^ 
d l s S C - ^ i r L A . t e . d 1 ni 

k n i e d s t o n e , 



3 ^ - 3 WELU 

LOCATION. C h . u r c J K i U 

ELEVATION, i _ 

HOLE SIZE. 

OEOLOOICAL REPORT 5" a / IO 
Co. . fr i ^ " - ^ * WELL CUTTINGS SAMPLE DESCRIPTION 

PAGE. 

OATE. ~^ ' ^ ' ' ^ , I ' ^ ^ O 

s OEPTH, L o o ' Tn ' ^ S ' O 

EXAMINED BY. I ^ - - ^ - S ( . ^ - l e t r y c c f 

OEPTH 

-fee-t 

Loo-ko 

(olo ' a 

lolO'-ic 

U 6 st 

(>t0'io 

( s 3 c ' , t 

i>30' -to 

b4o ' i t 

^40 ' i a 

l>So'st 

L5(>'U 

U o ',i 

Lbo'-Lc 

^ 9 o \ 

(.90'-to 

L^O ' n 

L 76'fo 

lo1( '̂y,_ 

^ 1 0 ' •to 

7-i>o' s 

-T-oo'io 

<?ib ' ^ 

7 l o ' i r o 

7 Z 0 ' ŷ  

-^Zo'h 

^ 3 0 ' < i 

^ 3 6 fo 

T U \ 

^ fo ' fv 

•750 ' r,. 

COLOR 

Sunnl 

5nnM. 

Sorr.i. 

S iTM^t. 

Sum^i.. 

Savnt. 

eiaJc, 
^ r t * x \ -
3rey, 

•Jin.te. 

3(Lnii.. 

S«.M<. 

S i m i . 

S a m e . 

Sa>ne. 

5<ir^l. 

San>l 

5amt , 

SAMPLE DESCRIPTION | 
PRIMARY 

/9-lli-iuiun^. S a m e . AS ^ t o - ^ ^ . 

FUlm^iiiyy,. ScXruse. <^Us-t -f-^Pe-S « c 

d c s c r ' . b e d O i b o o t . SAr^d - .^1 auj nna+er i A.1 
r . t t i . c h y e d Ta A. -peuo Pa r - t ; c l c s . 

J^Uu,uiuy^. S a m i t . a.s - . L o u t - , 

ftllv.uiu.vvi. 5 o . m c a-Z d c h i o o e . . 

C o n - t a i n s a. -feus ^ - f r A e o r l o o s ^ 

p ' y r i t c c r - j s t a l l s . 

A l l v j i u ^ , 5a.nne- O.S o^bo oe. . 

n i l ^ ^ i u ^ . - S ^ - ^ '••^ * b o . ^ e , 

Eos«.d on (o 2 p a r t i c J e s : 1 "la bla.c.k. 
l i umcs ton t^ l3°lo black p l^y lh ' t e - 3<V» d a r k r e d 
^nuds• tone- 31 "/a d l o r i - t c f a r d e s . i t e - j & "/o . 
n n a r b i t ; 4 ' l , s i l + t t a n e ; <i-Vo «.l«^i., s l l 4 4 f . - 4 - ^ 

A l l u V I ' l . " ^ . 5 l A n n e . c t .S - ^ h o L i e . , 

R l \ uyUl '^.rry , 

R - l l ^ L i ; 'n .rr , . £ S S i.-n.+• A H n j S a m e . a .S 

^ a - J i . . 5>*.*. • t ^ \ n - S * - = ^ ' < i r\ J i . s c r , p - t i i r . 

R l j c u i ^ r r r . S ^ n n e . a . s : ^ b o . c-«. . 

RWui^ lu^yr , . S a n n e . a . s c ^ h o u e . . 

Wi.,w;«v>., 54w,c A^ Abo./e., 

N 11 ^ a r u j c at S a b o u ' e . , 
r r 1 1 M 1/ 1 M >V1 , 

A//wu- .^ — , Sa^v..,. AS A b a ^ ? . 

SECDNOARY 

T r a c e i , f a o l t h i t e . 

C o i f t e r p t y I f i n 

krtt-la i o r - d .z fo r i e £ . 

^ a m t . . 

p a r t i c l e s f r o m d r u s y 

•Trte jftarii all^ otldi^ejp^ 

fir^ 'ArOT(. id i .^ed j a ^ r C t C -

t t u e r t ^ - f r e o m e r f ' p-j 
o . \ s . I n C i n ' ' t r - t ! 3 ) ; 

.~ t-t-o : roLnJs- tor tS . 

S txvu^e. . 

P<j r i i - t a < n n i x ; d i 9xa.d 

\ r \ S o m e v v . t + 4 . -

<.ards-tor\e yaf-J-.'clts, 

+ Vo t ^ i e r t j 2 'lis 
C lauds and inn arhrix, 

Tr - Py i n 
n n a - ^ A S A m d S - ^ 0 ^ ^ . 

Loose pMKi'+e 

caJ t i - t t ^ e i n i \n 
e.\ An - e amei m a t t r i a l . 

.S a .w i t , 

C«. I£ ' 'T« . IS t in. ; r: a 

in, cla.y . % A nd 
•ma- i - t r ; a \ j - t r A i t of 
P-) in s i HsrTo niC . 

T l a r r a UJ d r-u s y 

d i o n i t e . a u y d 
w^«-t A -̂  a 1̂  c:! Si to r r . . 

G - a e i h i t * Coif+er py? 
i r̂  m e t a i a n d ^ + o n t . ; 

l o o c e p~y j r a i n s . 

S o»v.<. AS abau i - j 
a.1 i o p •..) • r\ 
S' 1 1 ciou«.f f ar-HcUi, 

c h i r t ? 

S a.inr,.g__ , 

W o r e . 10 o£ i p ^ 

.Sa-Mo/^ TU a ri 
p r e i u i outs ^ r e . s , 

http://ftllv.uiu.vvi


wtii. S R - 3 

lOCiTION. C h u r c h i l l ' <Co n.tua 

t lFVlT inH. 

UniF SI7P. 

OEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE DESCRIPTION 

s 
p»sp. ^ »-F 

niTt. J I - C I H 

EXAMINED BY. Z l : 

/O 

/ ? J O 

Tn ? 0 0 ' 
Ji. 5 UJe e r e u 

DEPTH 

• e c t 

-75 (^'^ 

'7U'<t 

T-Lo'io 

- 7 7 0 ' n . 

^^o'-to 

-7Zb ' s t 

7-to'fo 

7 ' l b ' r , 

^ lo 'h 

2 0 O ' r r 

80O 6 

^ / P V 

l io 'h 

?;6'n 

Ut^'fo 

liZo'n-

230'io 

t+o' ^ 

t4o'io 

SSo'n 

SSo'-h 

?^oW 

dWio 

n b ' s 

376'io 

dSd'st 

^SOio 

^ ^ 0 ' ^ 

mo'to 

7 ^ ^ : 

COLOR 

Block, 

buff, 

tciktte. 

S a m e 

6 e m t 

S a m t 

B l e t k , 

i>^ff, 

ujki-tt 

S a r n e . 

SariM. 

S«nne. 

^Ikmi. 

S a t ^ t . 

So.r^t-

.5 A. " I t , 

'Samt , 

S'>rr-i. 

S o r t \ i . 

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

ft l l u O l u n n . 5 a - n e ca S. " - b a i ^ e . . 

A l l i y n j i u m , S A m e 

filllu u,\,yuj , ^ a . m e 

A l / u u i w w , S a - i m t . 

S>a.stii On. IBI par - i i t l t s ti'.ar'i med iy\ Tk,ri -s tci iani 
lo'la l i m t s t o r t e j 25 '7o phyll.-fe ] I'lo c l a y a l t e r e d 
•^olcaAicz ; Z'/o d i o r i t e . ; ? ' /o m A r b l e ; T-'/o 
Sk I t s tone -. 2.TV. metas»nAc-io ne ; ' 7» ""-i". "Vror-l^-j 
I'lo u t in i a l c i t e . : T'U q u a r l - i - f e l d s o o r . S C H J S T - ; 

f^ l luv iuirri. S a m e . 

P t lU iy iwnr i . Sa^yne. . 

f ) / lMUIM>H. S O M * . . 

P l l l u u i u ^ , S a - m e . 

; ^ / l « i ^ ; « ^ . S r t v n a . 

P l W ^ j i u ^ . S<Xry\L. 

/^ / Iwu/uiM. S».<mt.. 

R / | U I ) ; K V * I . S c i m t . 

V i \ U ^ i i , ^ , S a r i ^ e . . 

IZO PArtici l i e-i.ar\\ntd ,n -fi-^,^ - £ ec-i ' on : iu'/o 1, i^lsftif. 
iH-'lo pliHll'+t; '"''• onJt%l-ie ; 17= d i o r i t e ; %°/o morbie; 
IZ'fo siHs-fone; 3 3 % me-tai.a^As^tone-H-'^o c h t r t ^ 
l^o/o" utin l,'^'"'^* i '"'''' '^^"^ CLAlcAe. j 5 °le mud stone-J 
-Z '^c S-cUis^ ', 3*/fl c h u - Co r b o n a ^ f t - S a n d rxiatlr, a 1. 

SECONDARY 

Loose , e u r i e d r a l p y r i t e s , 
Pu aJso a . - t t a c h t d t o 
s i l i c e o u s p a r t ' c l e i , 
r^raamCr.ts o f 6 o t r u a id t 

5> '^ mz , . 

S a n n e . ' W -fo.-ru_^ 

a l o ^ f O . ^ ' / a s f 

\Uor',.^^J Sa.nn p i e , 

S> Cirr e. . 

( , ' /c i c h i e r f ; l 4 ° / o 
r n n d s i o n e ; l°/o s a n d -
c l a y m a t r i A yna.ferioLl. 

Py ir\ s i l - l - s fone . 

S Ayne_ . 

S a r n c OLS Aboue . 
B I S o f a r - t . c l t S o f p . . 
aisociAtcd uji-fU Calcilt 
a n d ^Ay - -fram -JeinS 7 
T r a r s f o r t e d l,nial\.itt also. 

S o r u y S . . 

S A I ^ ^ - . 

Sa.y-ne . 

'frAO-nnln.-ts of druSU 
a t t " i i ' i s more 
aJlOun-ian-^ -rt^a.^ HSWO-I. 

S u r y ^ C . 

- S a m i . . 

Ss Cs. rini . 

fi^ C a - ^ t l r . - h l e s s - t U o r , 

I'/o , { r t y t n . * s o f 
4 . ro^^^or te i i 1 intion i t c z 
in v e i n ^ . 



WELL, 
< T - ? OEOLOOICAL REPORT 

LOCATION, i h i i r c h i l l L o . . N f J < L A a . WELL CUTTINGS SAMPLE DESCRIPTION 

ELEVATION. 

HOLE SIZE. , s 
PAGE. 

DATE. 

? o 
•J U.I q 

OEPTH, "70 0 

EXAMINED BY, 

£ 

\ 

M 

10 

=f?0 
Tn 105C>' 

J . S .....i. irie.fj 

OEPTH 

iOo'io 

'̂ ID' -^ 

110 io 

no',, 
lio'io 

93 0'^ 

iSO'io 

14<)'-r. 

IHo'ib 

9 5 b ' s 

^S-o'h 

9 ^ 0 ' ^ 

?6oVo 
I^D' , 

no'.io 

n o ' s 
ffO'-to 

110' c 

l i o ' i b 

1006 s 

lOOO'io 

lOiO' s 

IDIo'h 

im' s 
lou'h 

lt)3o' < 

li>3o'h 

1 0 % ' i 

lo+o'h 

lO^.O's 

COLOR 

Bl tLcX, 

Uff, 
H j k i t t 

Sam/.. 

.Sawt 

5««i«. 

^ a n i e 

S"*̂ *. 

Sar»i4 

5o«»i<-

. j O i V t i . 

Bu.ff, 
p u h i h . 

S i u m c . 

SQV>^C. 

S a w i t . 

33»*i«-

5«»vi^ 

SAMPLE DESCRIPTION j 

PRIMARY 

A l U v i u m . S a . m e ^ S p r i i y , o n s 1 ..j d t s c r i b t j 

Pillu.i/\i/:m. 5«w,<. . 

/ l / i w v / . ' - ^ . ^ * - ' ' ^ 

P l W m o i u L m . S a r K i . . 

^ I l w i v - i w r t i . S a r r ^ . 

. B l U ^ i ^ r y ^ . S u m c . 

/^IIHW.'K'M- . S a ^ t : - . 

Bn^^iuyy,. S a n „ ^ . 

/ } / ) M I / ; W K « , . S A V V , ^ . 

ZC>^ par- t ic l tS dxarvi .nt t^ i " Ttl, M - s«.i-t |•o>^: 1 3 7 . bl«fc 
l | ^ « r t » ' " i . , l 2 7 o bU.k p V i J I . t * ; 0 . 5 ' ; . J - . T i - t * ; ; 3 V o . 

rv,i4Js<-0H«.; fS"" / - b u f f a n d iailnite. m i f A S a - n d s t o n e ; 
,:,'!„ i^rtu c U l r t • i'la l-tin a + i \ l 1 . sclniif; O.S'U clo-^-:.ami. 

y^lU^/lWlvv,, S d w l t . 

yqilM^.u.- 3o."-«. 

AlUuiu'v. Sanot. 

f\]\uL>xui.rv\. S>einr\e.. 

Pr W u Li'i u iryn • .S^Oiime.. 

SECONDARY 

.Mjs-h fy 15 »x .<d.%«J 
t o a o e t W ^ t t . 'J'H 

S a w i i . 

S a ^ r n i . . 

Tu i s t'bou.-t W. l f 

r t p i a t e i ^-^ ye- i ]n ,^ t^ . 

S OLrriC . 

S O V ^ t m 

. S o rvie, . 

S o . vv\2. , 

S a ^ v i * . . 

Visstvni r i o t e d p y iS 
o-Atdited ; p iccis o f 
•brans f o r t c<i r..~o.Mi-<. 
C r u s t ^ r t s a r t - t . 

Loose p ^ c.->js+-«ls 
c r t OKidi^ted'^ o-theruuise 

3 « mt . 

S Q K M C . 

o<» me.. 

S i a nue.. 



5.e- 3 WELL, 

LOCATION. ' - ^ ^ ' ' - ^ - i^ 

ELEVATION, 

HOLE SIZE, 

OEOLOQICAL REPORT =4 IP 
~<>. • r t . j a d a . WELL CUTTINGS SAMPLE DESCRIPTION J , I 1 F 0 

s 
PAGE, 

DATE, 

DEPTH, / ^ 5"C> '' TO / ^ O O 

EXAMINED BY, ^ - ~ ' • 5 - r u e e n c - -

OEPTH 

^ c c t 

/iOSo'io 

lOIcO' i 

lObO'to 

/O'7-O's 

/ 0 9 Ota 

fo id ' s 

foso't^ 

lolo' s 

/olo'-h 

l l o o ' s 

II00'-is 

IIID ' tn 

1110' -to 

/ /Zd n 

l lZo'to 

! l 3 t ' M 

/ /3o ' io 

/ /40 V 

//¥:> 'to 

//r^ \. 
/ I S o ' h . 

IILO'st 

II U K 

/ l ^ o ' m 

l l^o ' ib 

I ISo ' S 

l /8 i ' i> 

mo's 
/ i ^ i 'fo 

lli>!^' 5 

COLOR 

Bletk, 
bmff. 

IrlW'itt 

•-Amt 

5*rm 

S«rn(_. 

SsLrri. 

~uAmt. 

Sumc. 

3dmt. . 

^ ^ i - ^ C . 

3amL 

5:3 ry^. 

3 t m i . 

S^Mi. 

3 l i l r n i : . 

l a r r c . 

SAMPLE OESCRIPTION | 

PRIMARY 

f f lUui i imi . C U s t / . ' t A a l o p y S i . ^ i l a r -Co 

d t s c r ip-t .on. o-f Sann-ple Af 1 9 o - lOOo ' . 

A l U o l u n n . S o n n e . 

Al l l^.i/t'^rri . S a n n e , , 

A ' / u W.'K "0. ~ ^ O n n ( . . 

. ' - Z p A r t i f i t s t ^ l ' T . i r i . d ir . t h i n ' S t c t - a r ; t ' f a 
b l a c k , f o i i e - t t d U n M S t o n f . / Z •/. b lAck p h y 11 i t e . -, f / a 
a n d e s i - t e . I c h l o r i t t - C a r b a n o ^ e O L l i i r t d ) ; l ° l . d i o r H t -
f U m a r b l e - 5 " % S L l - l s t o n t ; r % ^ . . A s i ^ n t ; = - / ° / a 

m t t e s o n d s t a n e ; " ^ ' 1 ' C l ^ t r t • J % , u e , - O u a r t i : Z ' l . clau-Sa.t 

f f l l i n u l i u i n n , S o n n e . . 

AUn. </1 um , Same. . 

l ^ l l u O i u n n . S a u n i . 

f t l lu i / I'mnr, . S a m e , 

O i l , • ^ ^ *-•*• 
/ T l l u u/ 1 U nr, . 

PjlliA i/i'urr,. S anne . . 

mi^Kj^lanr^ . S a i r n e . . 

P l l U y . u r ^ . S ^ m ^ . 

P l l \ l r , u > : i . t n n . S o - n n e . , 

ItiZ Boriiclcs esuvnincd in. -tU in - s e c t i m : j 0%/"lyd'-fij 
: ' l , d io r i t e . , I'l,:, a n d e s i t e ; S'l . m a r b l e ; + % 
s i l t s t o n e - , S ( > V o m e t a o a n d s t s n t - o ' l o c h t r - t - , 

O . S ' l i u e i r a i , a r t ; i • 0 . S ' / a a^^fii - f e l J s y r i c r i S ± . 

SECONDARY 

i j . i e - t h . i t t . ' a . f t i . r p ^ ^ ) 

d i s S I m . r A t t d i h r o u a l . , 

S i - i - f i t o n e . i r c - r s s a n d i t o n t . 

Lsisi py cr^siils s;eid,i.te 

S a m e . . 

• S a nnZ . 

S » . r r e . 

Traces of p y r i i e 
I n S i l i s - l - l n l A n d 

mu.d s ± o n t . 

S c u t . i-'o se Py 
c r ams o.ne AI 1 

d I S i i m i n c d t d P'i 
ax i d - ' - e , ! . 
S a m e , riarrouj cxjt i t t 
u t i n s " - e U ^ - S a n d 

l i f ^^ ie m ^ r t t r i e l S a r n e 

Py tell a t i d i : t e d . 

P u n - o s - t l u ^ • ' . S i d l e d . 

Ty m o ^ i l . 0 X i d i z c d . 

C v ' l a i d e l . - h r i n s o a r - t e d 

h m o n i t t - ^ r a a m t n t s 

or(_icnt. 3.; '•-''^ofi jf 

S , a me. . 

..S a -*i.i. , 

S a. mne. . 

T r a c t o f p y ' n 

i h . n A A l d t c u e i n 

on , m t t a i e , r d s t o r e . 

/y.^rf p~, e x i d , Z e d , 

L - o o s e p ' j c r ^ i s i e i s 

a n d d i s s e y n i n a t e d 

P y r n a s t i n 

o X i d i n s e d . 

http://ij.ie-th.itt


SR- 3 WELL 

LOCATION, C ' r u r cU i 

ELEVATION, 

HOLE SIZE, 

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

C o . , . V g ' y a J a . vKELL CUTTINGS SAMPLE DESCRIPTION 

s 
P.n.. 1 o f lO 

n iT f . - - ' - I ' ^ i O 

DEPTH, l ' 2 - o o ' rn 

Fi iu iHPn BY. t o . . i - S I . 

1 3 ^ 0 ' 

j u e e n c - - t 

OEPTH 

-^et-t 

IZOd'io 

IZlo 'r t 

/Zio'io 

1210 n,. 

/zio'io 

l23o'r. 

/^3o 4 . 

12 fb',^ 

/^•/o V, 

/ZSO' K 

fZSO'lro 

/Z(oO' n 

fZ ' Jh 

i'l^o't^ 

/Z^d'-fo 

/ Z U ' K . 

J22o'h 

/Z90 'A 

/Z9-o'fo 

/ 3 i O ' k, 

3(C' i:̂  

/Blo'n 

-310 f' 

-320' n 

.326--

. 330 ' n 

3 3 0 ' ^ 

I 3 4 i \ 

/34o'j., 

• i r o ; 

COLOR 

Euff, 

hiack 

3a mc . 

Sflni t . 

3/lrr,C. 

Suf.l, 

Same. 

Sll-nt, 

5ame. 

Sat-nc, 

Suff. 

lolack. 

3>a rre 

Ssme 

Saryll . 

Sarnt 

J iTa -n rc 

SAMPLE DESCRIPTION { 

PRIMARY 

J^l l lAuiurr , . <-Us- t l i ' T h o l o j , . ! Z i r ^ : i s r 

its p r e - u i o t s S-onnple . . 

filU^iitr„. S a n n - t . 

/ ) - l l < s i j i u m , . S A r m e . 

A-llu [/ 1 u.m , 0 arne . , 

/^ 11 U( U t u rn , -^ ann e • 

f i l l u u l u i y , , S l t r ^ c . 

I ^ I U u i u r r - , . S .c : .mne. 

C/dL.. - S a n d nnA-frix maji-eriixt i s d a r k e r reed 
-ThaX .... p r e u i o\a s S A « . p l e . 3 . 

P l \ \ u i . l / : U n r , . S a n r , < : _ , 

f ) l l u Ui ln r r^ . S d m n e , 

I<PC> p o r t , c i t s C X a n n i n e d in t ininm s t - c t i o n -. i ' l . 
black. , f o l i a t t J l i m t s + o n t -J ZO ' /o b l ack f h y ) ] i - l e ; 3 y , 
C l A ^ - A l + e r e d a . . J . 1 i + t j j S'lo rna r b l e ; i ' lo si Itstane 
fo/o nnud s t o n e ; f-l °/o m e t a S a n d s t o n e ; b ' l a c h t r t -
4 % Dtin aua r - f i . • / % s c h i s t . ' 

i M l L t W i ' n m , . S d m n e . . 

A l l i n l / i « r n , ^ A m n £ . , 

^/Iin ul urn . S a m e . , 

pfl\\Aui <n^, S a m e 

f r l l VI \y i uinn , - S a i ^ ^ . . 

SECONDARY 

. S a m e , a s a.hoiJi,, 

rl S a.bau-e ; rn n z t 

piy i i o n i <^i*«..j . 

P r o p o r t i O n , o f -frish. 
Py Sl iyhty h i a h i r . 

Py - î--b Utin A-HaehtJ 
-TJ r r i t t Sx^sstarc ' 

S a m e , "P.., Con'ren-t 

U i s T'nam O . S 
• . / B l u m e % . 

S a m . e , 

S AmC. . 

0 cXm^ , 

3^ a m ^ . 

S a r ^ ^ , 

f l a s t py o:x id i^ed- , 
pt^ o c c u r s a s loose 

crys-fals a n d a s 
. ^ i s S c — . - a t . ' a n s i n 
> r c i , , , „ . . i f - l , n e S ^ h ^ l l i t e S . 

s*~^. 

' ^ ta w«̂  ^ 

^ a *^<; , 

S o , - ^ e 

ŝ ^̂ . 



^P . -S WELL, 

LOCATION, - ^ > ' r ^ c h , l l 

ELEVATION, 

HOLE SIZE, 

Co., Niz u a d a. 

OEOLOQICAL REPORT 

WELL CUTTINGS SAMPLE OESCRIPTION 

s 
PAGE, / ^ ° f l < ^ 

OATE. - ^ ^ ^ > ^ " f ^ O 

OEPTH. / 3 ^ 0 ' tn /S-&0 ' 

EXAMINED BY. A f . J . 5ce ,ee .yne-^ 

DEPTH 

•tr . ,ct-

! 3 5 0 to 

f3f^0' y. 

/3^0'io 

I3^0'n 

I 3 y t . 

/ S i i ' r , 

13^0 io 

I 3 I 0 ' ' " 

^39o'io 

/4ai>'A 

/400-i.o 

/ 4 / o ' YI 

l+lo'io 

/42o'n 

/42o 'to 

/4jo '^ 

l43o'i. 

mo'. 
/ 4 4 o i o 

i 4 5 o ' ^ 

/ 45 i ' r - . 

I4i,b'r^ 

l4i.b't;o 

!4?o 'n 

l + l i 'to 

li'^o'n 

l4Eb'fo 

/ 4 l c ' „ 

l^'^io't-

ISOO'yy 

COLOR 

5«vni . 

3 a r r } i . 

S t r r t t . 

^ a n n e 

- t a r n e , 

3cinn,e 

S o n n e 

5 0.ru(. 

Scim,f. 

Som^ 

Sqmz 

• J « n i < . 

- r O n r i 

Somi 

Sarnt, 

SAMPLE OESCRIPTION j 

PRIMARY 

f̂  11 In U 1 U .rr} . ^ ^ ^nn e . 

filluuiurn. S a m e . 

/ f IIIHU i ut mi , . S a m e , 

f i l l i j u i in r r . - 5 . 0 nn (_ 

i f i , p a r t i c J c s t . 1 a m i n . e d in, - t h i n - S e c t - . e i r : " y / o 

b U l k , f . l i A t c d l i r n c s t a n c - ^ 1 ^ ' / ' p h y l l i t f ^ I ' / o 

C-lAy - a - l t t r e j a n d t & t t t S - 3 ° / a d i a r , t t ' m / f r t s h p : l ) -̂  
4'/a m a r k l e - «?'/o s i l t s - f o n t - -V7o n . , ^ d s t o n e -
^ - I ' l o r - e i - A s o n d s t o n e ; Z ' / n c i n r r t . 

/ r / l u i / i 'un^, S a r v n ^ . 

P l / l l A u i u r r j , ^ A n n e , 

A H i t l ^ i i n m , , S u r r C . 

fhUu^uiiixm- S a m A. . 

A l l l : ! U i ' r i i m , . ' S l i n u i e . . 

^ I j l M / l l A r v , , S a . n ^ i. , 

A/iuf/- '*!. Sctrr^e 

f } ] ] \ / \ ' l 1 u \ r - r . - ^ ^ ' r ^ S 

A / U v / ' . . ^ . S o r ^ e 

Xl(a p a r t i c l t s e x a m ] r e d •- - t l i in-zecd- iam • 4% 
black. , -foli est ed I'mestone-^ Ho'/, p h y l l i t e ; / " / . 
c l a y - A l t e r e d ^ o l c o n i c ^ ; ' f ' / o d i o r r t e - i 3 "/o 
r ^ a r b U - « 7 » S i l - t s t o ^ ^ e ) 5 ° ' ' " ^ u d ' - t o n e ; ' + l ° / o 

m c t ; - . s a . r . - l s + o n € • S " / . c h ^ r - l - - I ' / o U I , . . c> u 0 r-l-.^ -

SECONDARY 

s«^... 

S o . mne: . 

S a rul ^ , 

P . j f r e s Ui in \ 

m u d s - t - i n c Z • a x i d i - ^ e d 

in nnt-i-asa rd s.-tou<eS . 

S o -ma. 

2 , A n n e . S o n n e o f 

/ o a s e p y t a r a i n z 

a - r c . - f r e . ^ ^ ^ 

S^.OI m € - • 

S g i m , 4. . 

(V\os-t -p... 

0 xe. i d i ^ e.in . 

5 . a mie. . 

2 . a r-n Z 

S . c i n n e . 

3 i <J nn ji, . 

S o : . ^ S . 

S o **?-€- Off i o o s a . 


