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the westbound line of'the Southern Pacific~and Western Paoific'railroads

€ross both townships in a general east-west direction.‘ The eastbound

1ine_of these railroads crosses the north—central part
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flank of the ‘Soshone Range is located in the eastern and southeastern fﬁj
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part of the area’ and Stony Point, the southernmost ext nsion of the

Section Evaluation

b

'v"x’i. 'rr*"‘as

,’E‘i‘fy




ey

tréils,ﬁand accessibility'are'

Geological Survey t0pographic sheets of the Battle Mount

and Dunphy (1957) quadrangles, both at & scale’ of 1: 62 500 or the
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?Winnemucca, Nevadaf “sheet _f theﬁArmy;M$p¢
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" MINERAL 'RESOURCES

Metallic Deposits

. There are- no known deposits of metallic minerals within the
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'“the,barite is penecontemporaneoustwith the:SIavenf
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the unusually high concentration of barium in most of-the Slaven

chert. which has been sampled. Insufficient sampling has been done

-

o with the‘genesis of the barite~deposits.1”Atﬁthe HilltOp Barium

mine and Bateman Canyon mine in Twpe 30N., Rge. uéE., a few miles_

- south, . there is strong evidence in support of" structural control

many producing mines. There ‘are.no; producing mines within the -

b
3 mapped area. For further information on Nevada barite, including
g :

history of production,‘uses, value of the ore, .ore, genesis a d .

torted, but the general strike of the beds is roughly northeast

n»?', et o

and they dip about 25 SO degrees southeast.. The prospect pits

and open cuts are located on: both sides of & narrow canyon.'.
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— ately above the, highest workings“on the north is”qu tzit
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Ordovician age that has been thrusthover the Devonian«chert

barite ‘appears to- have partially‘replaced thin limestoneqlensel

and chert beds in the Devonian rocks. " A small amount of dark gray
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ﬁofgbarite has»been removedvbupgegtual production«

‘at§1east. These prospects have been locally referred to as the

"Neveda barlte mine
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rock here ‘1s. much more fractured*and“contorted and;

,3cher extensive sand amﬂg‘

7 A
B

un, of the central valley 21114

PR T S

. e

L

deposits occur in the*olderaalluvium and alluvialwfan'
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This materiel consists,of unconsolidated silt, eend, cobbles

and boulders, generally poorlymgo
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Most of this coarse material is comppsed of hard, tough,
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‘Jandesite%hnd
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'this material contains~no cracks ‘nor soft enclosed,materials;;
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desirable,in portland cement concrete a gregate.
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Because“oﬂ,theirmreadgﬁaccessibility,*
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@utilizedpin thesconstruction oAﬁthempresent‘

< .41‘.1 3

way uo, Nevada State Highway 8, other roads, the mainlines ofkthe.“
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Southern Pacific and WesternPacific railroads, ‘and’ tha Lander

.Count

ysairport.a Most ofwthese
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surface to a depth of 50-60 feet (Moody, 191&) and wells in the

vicinity of Battle Mountain have,reported sand and.gravel at depths

. \»—fvx‘#‘\_.‘ l\irf" 1:-4’-4“,‘ ST e j‘v;‘_ .. BLE _',‘l o ,~_“‘,'

drilled by ‘the; ‘U e

Y,,,

v;v,

i .J“JJ"#?;'“,

,and 36 in Twp 32N., ‘Rges
5 R A*':(,;.('f A
;27, 28 31y 32 -and” 3& in Twp.¢32N.,

[RRSTIN ‘ "
EAG T
L2 Th

o

e projected expansion of;U.<

do Lt

kit
corner:

“d%ﬁﬁ WW @ﬁ

this“section

rights only reserved by the Southern Pacific Company,
could supply large quantities of ‘sand and gravel for construction
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A within the mapped area. These sluggish, meandering streams, cur--

cycle of this area (Ferguson,‘et al., 1952) The meny meander e
scars £11l a belt several miles wide. Relatively recent aggrada-

.tion is indicated by wells in the vicinity of Bat
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Several small dams have been constructed’along

gravel and sand.:

the Humboldt River for irrigation and stock watering purposes. The VQ. -
flow of Rock Creek is comparable to that of the HUmboldt River. | S
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year. Reese River, generally an’ underground stream, flows north
-and joins the Humboldt near the. center of Twp. 32N., Rge.. MSE.

Reese River flows nearly*ISO miles. from its headwaters in then,.,<fr

the quality of these springs were not available. It is believed

'|v

[

5 miles northwest ‘of ‘the springs. 'The scarplet in the alluvium

here strikes southeastward towards the_springs area. The.springs
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JThe existence of.a 1arge artesian basin in the NW% ofg

Rge. L5E., has been known. for many years. The first artesian well

in the . state was drilled at Battle Mountain An, the 1870ls;§Mood
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tion as no logs were kept of these wells.‘ The bedrock configura-

-

tions are unknown owing to the greet thickness of the central

R

Below this is an alternating seriesﬁof clay and rivervsand’and

t.”‘.

gravel to a depth of about 200 feet (Perguson, et al., 1952).‘
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""Briefly, the material- ncountered consisted of loamy&
. 811t from the surface to- aﬁdepth of 15 feet, water-”’. ;
Mt worn,: stream-laid gravel from 15 to 125 feet,- yellow
" 81lt and fine sand from: 125 to 150 feet,’ uniform’fine.
- to.medium sand from: 150 to'l71 feet, and greenish—gray
clay, locally known as "blue shale" from 171 feet:to™-
- the bottom of the. hole at 197.feet. Materlal ‘similar:
to this last named is: believed: to persist to a depth :
of at least 900 feet and to-contain few, /if any. :
refriiperme@ble *gravel a uifeérs.#The two ‘sand” and" gravel@
strata, from 15-125 feet and. fromlSO 171 feet, - consti
“tute the most important aquifers encountered in?th




medium to: medium*gravel;. ‘oarse’ sand%to“coarse
gravelr-......Q-...$.....-...vo;......-.............
Sand, coarse, to medium- gravel,*70 percent of sample ..
'Sand, -fine, to coarse gravel, coarse sand to medium -
gravel, 70% of sample LR LR P PR PR P PP
., Sand,;fine ;to.; medium,nno gravelm,.. oo eases v
Sand, fine, to coarse gr '
.4grave1*‘75% of ‘sample .y
Sand, wfine, to coarse gravel,
gravel) S70% of*sample * ' A
Clay, streak, light-yellow,: 1ess than l foot
at 91 feet ......0'.........OI..G'...O.‘.O.'OQ...'...O“
Sand, fine, to medium gravel'imedium sand to medium: . .
gravel 70% of. Sample o-oo-o.uooco-uo.oo.oooc.o.o-ooo
Sand, fine, to coarse gravel' gravel to coarse sand . ’
at+least70% of* sample; . V %
. wat 97 tO 107 feet- o--.ooo.-s
,Sand, fine to medium gravel mediumfsand to medium
) gravel, 70ﬁ of Sample codoo j........o....
Silt, yellowish~gray (5y7/2) ;1/recovering’poor;™
stratum of "sandy silt from 1h5 to 150 feet. secennasig .
Sand, fine, to. medium gravel fine to medium sand,: e
‘ uO%YOf Sample o-oo--c-oococ-oooo.ooooooo..onooooocooc;
: QSand fine. to'medium; fine sand, 60% of sample ..... '
“.Clay, ‘;yellowish-gray*(SY?/Zj ; 7ith™ ‘greenish
gray clay (5GY7/2)*;/ (blu sh. cast when .wet and ik
‘deslignated locally as the "blue 'shale");: ‘noticeable:
ﬁhydrogen sulfideeodor.W’Yellowish ‘clay- may” bevzone
*of; oxidationion" top® of‘the o s
Vs greenish—gray (SGXQ/
ﬁl”inchwthick. ‘Sand” in" s&

) abundant in clay ....wa, ;
Clay, greenishrgray and- yellowish-gray, in compact

’_/*Color identification from Rogk-color charti Nat

ESpeCific capac ty‘o- I'

‘HV‘

" 1 gallon per minute per foot.‘»Alongside the 6- inch casing, a 2-inch

casing'was driven to 2u feet. The 2-inch casing was perforated in
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it into the ground.‘,Thé.wateraleﬁglvinSfae the 6;inch<:asing stood
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the‘é inch casing (1nside‘£he 2 inch casing)

reference point:
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Most of this water is doubtlessly derived from the Humboldt TR
River and Rock Creek with a smaller percentage coming from the sub—

% 13’&" " n,\gfﬁf“ Bug € terb

could be extended south of Battle Mountain‘for severalb

K S

to qualify lands in the Reese, River valley for ownership under‘desert

?—4 e -

entry*statutes. zThe discoveryeof artesian, or: evenﬁsufficient“

11.,‘,, ‘.

to«drill from 60 80 feet for water’(Moody,k

o
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in the Humboldt River valley is"ﬂ

." o . N
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marshy and swampy areas, in both townships.¢ The shallowness of the,

R
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”;_. : purposes. This well was drilled to a depth of . 615 feet to "bedrock" ‘ﬂf
| 1924)

(Clark‘and Erskine, (see APPENDIX "A" for log).
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Adeveloped almost anywhere‘within the Humboldt%

£ _p, N

aésemblages of pre-Iate

in that portion of the Cor-.
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r 335 miles west‘
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osyncline i‘fﬁhi h these'
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literaturq, especially Roberts

-s.g.,- W
ARh 3

(1951~and 1952), and Roberts*Hotz,“

o mm»- Py «w .,;,m

'odcur; the Valmy formation of Ordovician age and the Slaven

-of,Devonian age.

'~Inffequenflstream“rhh;offw,‘_
‘stream aggradation,: and accumu-:
lation of post-Lake Lahontan“ :
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DESCRIPTION .
Depositional Tectonic o

alluvial fans, Desiccation of'
“»intermontane‘-lakes;iiformation
of.: eolianxdepositSﬁ B

ot
3

gm,”Minor movements along\normalx~7
© “faults," especially “near margins
of basins;# formation of scarp-'
ST “lets in pre-Lake Lahontan
CER e - alluvial deposits P

“(1ate) to’
vRecent

Abundantﬂrainfalr' active stream
E»and sheet-wash erosion, accu i

isive: pre-LakezLahontanﬂallu S
~ vial'fans;#* intermontane’ basine
partly filled with water andv. "
lake sediment; Lake Lehontan’ "’
reached a maximum,elevation?of
about 1, uOO feet.»‘

"Pliocene-. ..\ .
““Pleistocene i

Dikes, largely basaltic andg
rhyolitic.n e .

" Pleistocene.

y

Pliocene- .. . = - Maximum'development of basin-
- Pleistocene iilssiadini. i\ range -block. faulting along' gen-
C - erally northerly trends;# (This
5episode is largelymresponsible
"for the. major features of theﬂf

R

present,xopography )

?activitymwith
~deposition ofmtuff,ﬂtuffaceouSMA
_sediments”and intercalated 1ava

‘of ‘the Truckee and#Humboldt" Tor-
, metions, ‘thesé'formations, ,PTO-

o bably accumulateddin many.. "5
" separate basins: deve10ped‘
lava dams and faulting.

.'; (‘t N

Oligocene (?)-ff
Miocene

uplift ‘which prevented peneplanation, streams”
probably drained to the Pacific Ocean -~




Emplacement of mgn widespread
: 1gneou§%intrusiv sForvaried
Scomposition;j

m"'

Nevadan-orogenyi, west. to east‘
thrusts with local drag folds’i

- Juressic
. (late) to

%and\phyllit

leate

'Twoufaciesmof'mariné»depOSits:
Triassic. conglomerate-carbonate~
! geast*(Chinag
Seq .
‘formations), 6“’?’tremendously
thick?section of“Triassic~Jura=-
ssic~argillaceous depositSrwest-

_Minor tectonic_episode“indicated
‘by. a slight~angular unconformit
. i C

o

Permian‘
(1ate)J

-xm..

,large-scaleﬂover-
thrusting deve10ped during pPost-
‘Havallah = pre-Koipato timey
west toeast: thrusts carried
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Depositional Tectonic

S

;aerialﬁerosiopgindicated bY‘
.disconformities between th

Deposition of Antler sequence” of
overlap assembkxge within- Antler

Pennsyivanian
& Permian

”accumulatedM1n”eugeo
‘ P

'Chert ‘and: intercalated>andesite 1
accumulated in the eugeosyncline*
of western Nevada to fcrm Pumper—

Pennsy1vaﬂ1an‘
(early?)

Tculminatedﬁthe&AntlerL,

,chert,“clastics

’western idssembla ge‘ffrocks W, ere:

“carried eastward:over ‘the” ‘tran-

.. 7. . . sitional ‘rocks and the carbonate

CEees s - Tand-celastic sediments of the
o eastern assemblage 3

“'Devonian’
+» (late) .and -
. Mississippian

" Ordovician
. Silurian &=
Devonilan

“7Roqks belongingfto the Valmy*fonhation crop'out

‘\‘ﬁ,, “ -l-_k,

4!

eastern part
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,MmThe quartzzte is thick bedded*to ma
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’Fresh andeeathered

¢

beds and partings of argillite‘and tan siltstone._
. P
colors are about the -same.: Locally, chert and tan, fine-grained }gv :

The sandstone is nearly always fine-gralned, usually light tan,

#t
w1 »v 3.

i

Fairly exten51ve eXposures of sandstone-chert occur on the lower

(LT R ~_t 0 gt ;-» zn R
Twp e : 3‘2

IR

flanks ‘of . Argenta Point ‘and_in f—the»E—- of Section 23,

w A limestone bed approximately 50 feet thick was mapped on the

crest of Argenta Point. This limestone is similar to the Devonian

P S
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lithology; It is dark gray to black, massive to R

-dense. and weathers‘to,

<"'uu“nw "wwm.,wam.a‘ B3

dull brownish—grathmug%
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the Valmm-formationf

f

7,

f‘:. j.fu’é\‘ -

.'u Y ‘,]
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more}(Roberte‘

gmuch thickerlranginguu

45‘ .

Devonian'age;7 Most. of these

contacts are thrust faults where»rocks.of the Valmy formation have

poh @yt eant .a; 3 .\Hvx vty A S D n.”.n'\ e l,}k’ia‘d\é’u
. been thrustmoverHDevonianJrocks. :

(e

- ,‘_L'y,d .

" This. formation was named bm;Roberts (1951)2

of interbedded quartzite, chert, argillite, slate, and.some inter-r

calated greenstone eXposed on North Peak in the N— of the Antler | .
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graptolite faunasdof Lower- Mlddle, and Upper Ordovician age’ collect”
i , . ) bl

'Shoehone Range 1n the eastern part of the mappedlareac
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Litholo
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black thin-bedded, contorted chert with locally upgtojSO
3 D
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thick. In contrast to local chert_in the Valmy formation, the Slaven

2and%c

*
b A ty\}t«ﬂr“’ e

ontains n'vqua tzite@orfind tedu,

placed by dark gray to black barite. The thickness of the Slaven | i'és

say

,,le 25“2 O §xe gg(ﬁ (g gkp eyg":gg&.

Valmy formation, have been’ thrust over the Slaven chert.

the Slaven chert’isdin normal fault contact with the Valmyvformation.

) 1‘4',@«“, Hughit * gty Par e qmmu g uw.r' w’»% por R T uxwwmw\- hsl,iﬁ g Y
. , . . ¢ t

AR T

“é" "”‘? p

The Slaven chert is a8 new formational neme- kduproposed by Gilluly

(1959, oral communication) for a thick deposit of chert with minor
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" amounts ofhlimestone,,shale:and‘sandstone‘exposed in Slavenf

(»
R

‘has been assigned'
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‘south fractures in sedimentary rocks of Ordovician and Devonian age
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~th extreme southeastern part of the mapped ‘area
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V*This“rock unit“consistSWOf fairly@
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These dikes have approximately the same composition as the contempo-

raneous. basalt flows (Tb on map) They are composed of T - \calcic
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‘Theﬁbasalt has a dense+groundmass andmit;

e
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rtAg' and relation to other rocks. These basalt. dikes occur

along north-south fractures in: Ordovician and Devonian sedimentary

- o . "rh}iws 5

Tngse dikes,, e

i vg(’z..‘
e

‘%roughly parallelrwith
AL el &v Vi ,:v. v oi b

.a..s!.alt %,.;Lew
to other late Tertiary volcanic rocks 1n this general area of Nevada.
For the purposes of this: report, a tentative age - of Miocene(?)-'

Pliocene(?) iS assigned-hap

map)

B s el

anolite Breccia“(Tirb on’

B

Distribution. Intrusive rhyolite ‘breccia crops out on the

crest of a small hill on the section line between Sections 35 and

(el .36, Twpa'32N.,: Rge. U6E.

'~.*'f7‘ Lithologz.= This rock unit*consists of fine to medium-grained,

'rock is fairly resistang

‘

'outcrop. e :j : ,g"

S Age and relation to other rocks.' This. rhyolite breccia has

. 'lv'

intruded sedimentary rocks of Devonian age. It is. probably;re- X

wlated towother late Tertiary olcanic rocks in :this general area

e kbl *i‘ W ,]U;i'»l% LR} «,‘ S

of Nevada. of :

n

'M.For :the: purpose oﬂmthis report, a‘ tentative.age%

Miocene(”)-Pliocene(?) is assigned.;
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-: tholite (Tr on map)

T
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iDistribution.

Lithology. This rock unit consists of & thin (30 foot) flow of

white to light yellowish-gray, very fine-grained rhyolite composed

ang ».1 ALY

"5

principally of?quartz and alkalicf

fragments.v No flow-banding<was observed, but this flow appeared

N . . .

to be horizontal.

Itmis apparentlx conf

"{"\j"m( b ﬁg‘lw\g,.

formably overlain by basalt of probable Miocene age. This rhyolite,

_overlies\sedimentary rocks ofaDevonian age ¥

bt ay Sth ; = \;‘“,}.L S

together with the overlying basalt, is probably related to other

IRy 'c : -‘»,( : {»f.&'
)rguson;’etgal
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Older Basalt (Tb on map)

b £,

Distribution. This map*unit crops out over. scatteredbareas in’v;

ithe Shoshone Range in the extreme eastern partwo} the’mapped area.
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Lithologz - This rock upit,r
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of dull greenish-gray to black basalt. It is composed of’calcic
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"contempor neous,basaltwdikeSy
¢ ;’5 '“‘J

phenocrysts are unidentif1able.§ Bedding 1s. generally obscure,“but
in Section 2&, TWp. 32N., Rge. th., these flows strike north-

51 Age ‘and relation to other rocks.w These basalt flows apparently

k unconformably underlie the Shoshone andesite of Miocene(?) age and
- , ’ oy

lb\l‘f"

conformably-overlie.sedimentar

foot bed of white rhyolite and caps the ridge extending south and‘
southwest. o f"' S IR n"“t

‘“These flows,“together with&the intrusive basalt dikes;@are‘”;*

o

1'probably closely related toiother 1ate&Tertiary'volcanic_rocks in
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uller, etnal
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tentative age of Miocene(?) is‘
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Shoshone Andesite (Tsa on. map)g
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Distribution.
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the,extreme eastern psrtgof{thegmsp aneao

sl n\;.\-:.-n'ny.
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gflows“hage,been
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is composed mainly of sodic plagioclase with unknown amounts of one

or more of the following mafic minerals.- pyroxene, hornblende and

§The'andesite is hard and dense”with a fairly smooth fracture'

It is highly resistant to weathering and typically, weathers into_fﬁ

small platy fragments that ring when struck with a hammer.i Locally,
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:, theéandesite is porphyritic*andfhaxw‘

and in many places to slightly more vivid shades of red.

gganaThe total«thicknessaof these andesitic flows Adse unknown but
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ége and relation to. other rocks. The andesite unconformably

’3overlies Tertiary basalt and nndifferentiated Devonian rocks. Far—h
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: "Meanwhile, in early and. middle Miocene time,!

of thick basaltic to andesitic lava flows covered: vast
+areas of the northwestern: ‘part of the Basin-and- ~-Range® "

" Province in Idsho and- Oregon, gs well as in north-centra
‘and northwestern Nevade. L
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oluish-black, vesicular baselt.’
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;blagiociaee and pyroxene w;th‘minor amounts of apatite and' robably
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magnetite. The basalt is generally vesioular or, scoriaceous,
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~color. Locally, however, 1t Weathers to a dull reddish—brown,

especielly the vesiculer verieties,’owing to a possible‘excess of
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Mullar;'et al. (1951L and Roberts (1951) mapped similarcbaselts in

the<Golconda; Mount Tobin‘gnd Antler Peak quadrangles west and
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;The.older alluvial fans_are’overlain in the eastern.part
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the mapped area by the silty flood—plain alluvium of the Humboldt v

5 _-' River valley. Around Stony Point in the northern part of the
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';-alluvium (Qsa) of the Humboldt River flood plain.:
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plain deposite are slightly older¢than the otherwtypes
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The alluvium (Qal on map) 1s composed of poorly sorted,nrounded

to: subrounded clasts varying in size from silt to.boulderss ;As
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iltynflood-plain*deposits‘

The flood plain of the Humboldt River covers over 80 percent
of the mapped area.~ A thin veneer of sandy silt,.overlying 50 60

‘”feet ‘or more of gravel,{formS'th *bulk of these deposit
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tively recent aggradation of the Humboldt River. is indicated by

wells in the v101nity of Battle Mountain reported to have reached ;"
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.deposits undegly
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'the silty alluvium have been utilized locally in the construction‘of

th present U. S Highway uO andwother roads in the area.
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probably more than this on the west and north sides.l Prominent
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& Ve SR R
. y 3 A,J * SR 7 U AR
. by “

than

A

the other basin and range normalhfaults in this general area as it..

c‘ﬂvziu i ..,.w‘l'f* i)

has been offset nearly one . mile by two north-northeast- trending o .<p’:f

faults in the township to the east.
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A second maJor normal fault trends northeast and has cut off
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contact between Ordovician»and Devonian rocks. A third majorf

normal fault trends east-west across Sections 23 and 2&, Twp.

Range trend northwest with a few trending northeast.,,Theyuoccur *g’;
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mostly in rocks of Ordovician age in the northwestern part .of the
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with smaller klippen in Sections 13, 23, 2&, 25, and“26,'Twp.‘32N.,;

héE. These thrust faults are related to the Roberts Mountains
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. Selected hand Specimens collected from these two townships. and

-

adjacent areas were checked with an ultraviolet light. No economic
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older alluvium, and at shallow depths in. the flood-plain deposits

*in these two townships could supply large quantities ofimaterial for
LT f“ )}‘ ’ s i ":‘w(" .

future highway construction in this immediate area.
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highway crosses the extreme northwestern corner of Section 27;vap;
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32N., Rge.'uéE., a Section yith“thenmineral rights only reserved by;
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;the Sputhern Pacifichompany"this Section could supply large quan-f

tities of sand ‘and ‘gravel for construction purposes.
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S No” other deposits of economic minerals of importance~
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and it is,recommended that no further work be done on these two?town;{
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INTRODUCTION

Township 32 North, Ranges L7 and L8 East, MDBM., 1is located
in the northern end of the Shoshone Rahge in Lander and Eureka
Counties, Nevada. The town of Battle Mountain is located 13 miles
west of the western bordef of the mapped area. Beowawe, a station
on the Southern Pacific and Western Pacific rallroads, is locatéd
about one mile east of the extreme southeastern corner of the area.
U. S. Highway 4O and the westbound 1ine of the Southern Pacific and
Western Pacific railroads cross the northern part of the mapped area.

The major portion of the mapped area 1s occupied by the Sho-
shone.Range. The Humboldt River valley is located in the extreme
northarn‘and northwestern part of‘the area, and the broad, flat
playe of‘Whirlwind Valley is located in the southeastern part of

the mapped area.

CONCLUSIONS
TWp. 32 N-, Rgeo l"'7 E.
Fee Ownership by Southern Pacific Company

Sections.l (part south of railroad), 7, 11, 13, 17 (Wi), 23,
25 and 35. -

Section Evaluatioﬁ

Sections 11 (except NW:), 13, 23, 25 and 35 -- Nonmineral.
-Sections 7 (N3) and 11 (NW1) ~- Potential sand and gravel

deposits (see Construction Material) |
Section 7 (S3) -- Potential construction stone. '

01l and Gas Rights Only Reserved by Southern Pacific Company

Section 33 (S3) -- No potential for oil or gas.
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Twp. 32 N., Rge. L8 E.

Fee Ownership by Southern Pacific Company

Sections 1 (except SEX and that part of NEZ that lies east of.
railroad), 3, 5, 75 9, 11, 13 (part), 15, 17, 19, 21,
23 (except E4SEL), 27 (part), 29, 31 and 33. |
‘Section Evaluation ‘ o
Sections 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 27, 29,
31 and 33 -- Nonmineral.

0il and Gas Rights Only Reserved by Southern Pacific Compény

Sections 13 (SE:NWi), 23 (NE2SEX) and 27 (most of SEX) --

No potehtial for oil or gas

TOPOGRAPHY AND ACCESSIBILITY

The topography, road systems, trails, and accessibllity are
shown on the geologic map No. R }748-32 which covers this area.
The regional setting may be ascertained by inspection of the U. S.
Geological Survey topographic shéet of the Dunphy quadrangle, scale
1:62,500 (1957)s The northern part of the area is readily accessi-
ble via U. S. Highway L0 and the extreme southeastern part of thel
area in Whirlwind Valley is easily reached via dirt roads from
Beowawe and U. S. Highway L0O. The remainder, and ma jor portion

of the area 1s accessible only on foot or horsebacke.

MINERAL RESOURCES
Metallic Deposits
There are no known deposits of metallic minerals within the
mapped area that are of economic importénce. During the course of
this reconnalssance no new evidence was uncovered that would indi-

cate any metallic mineral deposits. There has been no production
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of metallic minerals from these two townships to the knowledge of
the writer. 4
Nonmetallic Deposits

Barite

Fairly extensive deposits of barite occur in the Siaven chert
of Devonian age along the extreme ﬁeétern edge of the mapped area.
The barite is in the form of thin beds or 1enses ranging in thick=-
ness from a fraction of an inch up to several feet, and in length
up to several hundred feet. According to Gianella (1940, p. 3) the
barite has replaced gfay limestone beds in the chert and is, there-
fore, epigenetic. Ketner (1959, oral communication), however,
believes that what appears to be replacement of both limestone and
chert 1is essentially syngenetic and that the barite 1s penecontem-
poraneous with the Slaven chert accumulations on the sea floor. In
support of this theory Ketner mentioned the unusually high concen-
trations of barium in most of the Slaven chert which has been sampled.
If Ketner is correct, there 1is not any structural control in connec-
tion with the formation of the barite depoéits. However, there have
not been é sufficient number of samples anslyzed to date to make any
definite conclusions in reéard to ore genesis, Furﬁhermore; there
is strong evidence'indicating definite structural control in the
barite deposits af the Bateman canyon and Hilltop Berium mines in
Twpe. 30N., Rge. LU6E., (Oesterling, 1960&).‘

Barite 1is widely distfibuted in Lander Couhty and there a re
many producing mines. The only currently producing mine, the '
Shelton mine, located within the mapped area is discussed below.

For further information on Nevada barite, including history of

production, uses, value of the ore, ore genesis and reserves for

-3..



the Battle Mountain ares, see report on Twp. 30N., Rge. L5-1j6E.,
MDM. by Oesterling (1960a). } '
- Argenta Mine in the NWINW: of Sec. 19, Twp. 32N., Rge. LTE.

The Argentea miné ("Nevada barite mine") is & group of oﬁen cuts
located at an elevation of about 6,000 feef on the west side of
Mosquito Canyon in the exfreme northwestern corner of Section 19,
nearly on the'ﬁownship line. The barite has repkiéed thin, dark
grey limestone and chert beds in the Slaven chert of Devonian &age.
The strike of these beds here is north to north-northwest and they
dip 25-30 degrees to thé east, although locally much steeper dips
are encountered owing to intense folding and faulting. About one-
half mile north of this miﬁe, the Slaven chert strikes north-
northwest and dips 70-80 degrees to the west. Approximately 150
feet sbove the uppermost mine workings the chert ridge.ié capped
unéonforﬁably by & thin Whjté rhyolite which, in turn, is con-
formaﬁly overlain by Terﬁiary bésalf. |

Barite has been produced from an area 500-700 feet wide and
nearly one-half mile long in a mineralized zone trending north and
north-northwest along the strike. Thin, dark gray limestone and
.chert beds appear to héve been replaced in part by dark gra&lto
black barite. Few barren chert nodules are discarded durihg mining.
This ore is sald to contein about 90 percent barium sulphate (bar-
ite) and a little barium carbonate (Witherite) (Gianella, 1940, p.3).

The Argenta mine consists of several separate ﬁorkings. The
main working is a north-south open cut }0-50 feet in width and about
200 feet long with three additional open cuts extending west from
this main cut into the ridge. About 150 feet north of the main

working is another large open cut in the east side of the ridge.
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- This working is‘approximateiy 4O by LO feet and 10-20 feet deep.

A considerable, but unknoﬁn, quantity of barite has been removed
from all of these open cuté. The bedding has been so disturbed

and contorted that it is very difficult to obtain precise structural
information in the cuts themselves. No faults_we:e noted but the
gehefal contorted and hémogeneous nature of the country fock may
effectively mask many fractures.

Several smaller prospect cuts-lie a few hundred feet farther
north of the main W6rkings. One 1n the extreme SW%S@% of Section 18,
Twpe. 32N., ﬁge. h?E;, and another in the exﬁreme SEXSEL of Section
‘13, wa. 32N., Rge. LO6E. A small amount of barite appears to have
been’produced from each of these smaller cuts. According to Glanella
(1940, p. 3) the 1arggs£ barite productioﬁ inlLander County came
from the Argenta mine.v The mine has been idlé for spme years,‘but
there 1s a possibility théf it might be reopened at = future date
by the current operators of the nearby Shelton mine. '

Shelton mine in the center of Sec. 18 Twp. 32N., Rge. L7E.

The . Shelton mine 1s located at an elevation of about 5, SOO feet on
the crest of the north-trending ridge on the east side of Mosquito
Canyon about . one~half mile northeast of the Argenta mine. This
"mine 1s currentlyAactive and operations consist of open-cut strip
mining of thin veins of barite enclosed in chert and limestone of
Devonian sge. At the time of this visit (1959), an area of approxi-
mately 300 by 500 feet was being mined using bulldozers and scrapers,
front-end loaders and trucks. The ore is trucked to Argenta siding
on the Southern Pacific main line, a distance of about three miles,
About six men are employed at this mine.

Many shallow cuts and prospect pits are located in Mosquito
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Canyon &long the west side of the central spure. An unknown amount
‘of barite has been produced from some of these,

A few hundred feet south of the main mine workings 1s é cap
of Tertiary basalt unconformably overlying the Dévonian chert. In
the vicinity of the mine the strata are contorted éo thgt accurate
strike and dip measurements are not possible. The beds generally
strike north. No faults ﬁere observed in this immediate area, but
~agaln the contorted néture of the stfata.may possibly conceal many
unknown faults,

Prospecﬁs in the SW} of Sec. 31, Twp. 32N., Rge. LU7E. Several

shallow prospect pits are located in the Slaven chert in the SW+ of
Section'Bl. The general strike of the chert beds 1s northeast, and
the diﬁ is abouf 25 degrees southeast. The barite appears to have

| partially replaced several thin 1imestoneklenseskand chert -beds in

the .Devonian formation. There is very little barite exposed and no -
work has been done on ﬁhese prospects for some time. ‘No barite
appears to have been produced from.this property.

Construction Materisls

Sand and Gravel

Extensive deposits of sand and gravel occur in the older allu-
vium and alluvial fans along the northern flank of the Shoshone
Range south of U.S. Highway 0. This materisl consists of uncon-
solidatad.silt, sgnd, and boulders, geherally poorly sorted and
crudely stratified. Coarse, angular to subangular clasts predomi-
nate in the alluvial fans and in the older alluvium. This coarser
material 1s overlain north of the highway by an increasingly thick
veneer of s8ilty alluvium of the central valley fill. Gravel is

reported to extend from a few feet below the surface to at least
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So-éo(feet in the area near Battle Mountain (Moody, 191l).

Most of this coarse méteriél is composed of hard, tough, angu-
lar to.subangular fragments of dense andesite derived from the Sho-
shone Range except in the N5 of Section 7, Twpe. 32N., Rge. LTE.,
where most of the coarse material consists of chert and quartzite
with minor amounts of andesite and basalt. Generally this material
contalns no cracks or soft enclosed materials nor substances such
as»zeolites, opaline silica, et al., which are undesirable in port-
1énd cement concrete aggregate and asphalt cgﬁcrete.

Becsuse of thelr ready accessibility'these deposits have been
locally utilized in the construction of the present U. S. Highway
1O and 1in the main lines of the Southern Pacific and Western Pacific’
railroads. Gravel quarries are located ih Sections 3, 6 and 10,

Twp. 32N., Rge. L7E., with only one being more than a few hundred
feet from the highway.

The projected expansion of U. S. Highway [0 from 2 to |, lanes
will, undoubtedly, utilize large amounts of ﬁhese deposits immedi-
ately adjacent to the highway for road fill and asphélt or concrete
aggregafes. Southern Pacific Company-owned sections in Twp. 32N.,
Rge. u7E. that could supply laerge quantities of sand and gravel are
1, 11 (WW3) end 7 (N3). |

The S# of Section 7 may have a potential value for c onstruc-
tion materials from the chert and quartzite of the Vaimy and
Slaven chert formations. These resisfant rocks may be ideally suited
for this‘use, especiallyv"recrystailized chert in metamorphic
terranes”.,

The chert and quartzite'deposits are ideally located for quarry-

Ing operations slong both sides of the Mosquito Canyon access road
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and are oniy one-half to one mile from U. S. Highway [0 and the
westbound line of the Southern Pacific railroad.
‘Water Resources

Surface ¥ater

The Humboldt River is the only perennial stream within the
mapped area. This sluggish, meandering stream, currently at grade,
flows in a westerly d;rection across fhe area and through a gap in
the hills in the extreme northeaSternrparﬁ of the map ares, swihgs
iaround Shoshone Point and then flows across the extreme northern
and northwestern portions of the area. This river is an antecedent
stream, transverse to:structure, which has held its course from an
early stage in the geomorphic cycle, (Ferguson, et al., 1952). The
many meander scars fill a belt several miles wide extending north
of the present river. Relatively recenﬁ aggradation is indicated
by wells in the vicinity df Battle Mountain reported to have reached
a depth of several hundred feet in river gravel and sand. Several
small dams have been constructed along the Humboldt River for irri-
gation and stock-watering purposes. |

All the other streams, such as Coyote Creek and the sﬁall
streams in Water, Mosduito, and Deer Canyons, fléw only du£ing the
snow-melt season 1in the spring and are commonly dry during most of
the year.

Ih addition to these small ephemeral streams there are several
small Sesps or springs scattered over the area. These commonly have
a flow of less than 0.5 gal./min. Most of these springs occur in
Twp« 32N., Rge. 47E., in Sections 1, 8, 17, 29, 31, 32 and 33. One
small spring occurs in Section 10, Twp. 32N., Rge. |BE. In a few

cases, especlally in Sections 8, 17 and 31, Twp. 32N., Rge. LTE. ,
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these springs provide a limited amount of water for grazing cattle.

Ground Water

Water for cgttle 1s provided by windmills and troughs in
Sections 12 and 32, Twp. 32N., Rge. UBE. The depths of these wells
are unknown, but they probably do not exceed 200 feet. Two other
wells located 1n.Wh1rlwind Valley are in Section 25 and just south
of the township line in Section 1, Twp. 31N., Rge. L8E. |

Sufficient water for cattle could probably be developed by
shallow wells almost anywhere in the valley fill of the Humboldt
Riﬁer and probably nearly everywhere in the Whirlwind Valléy playa
to the southeasﬁ. For a report on wells and ground water of the
ad jacent part of Humboldt Valley to the east. (See report on Twp.
32N., Rges. U5 and L6E., MDM. by Spurck, 1960.)

The subsurface bedfock configurétions are not known, but the
general shallowness of the water table in the Humbéldt River valley
and the recharée from the river itself practically assures a

sufficient supply of water for limited agricultural purposes.

Beowewe Geyser Area

Thg Beowawe geyser area liés about 24 miles south of the mapped
area largely within the NWi of Section 17, Twp. 31N., Rge. LBE.
Numerous geysers, vents and fumeroles occur élong an east-northeast-
trending fault that has been downthrown about 400 feet on the north
formlng a rhyolite bench with geyserite. Other geysers and vents
occur at scattered.points below this bench. The Nevada Thermal
waer Company recently drilled a test hole near the base of the
bench 1in én attempf to develop sufficient steam pressure for con-

version to electric power throvugh steam turbines. For a log of the
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hole see APPENDIX "Aﬁ. The hole hes been abandoned and no further
information is available at this.timé, although it has been reported
that this Company plans to drill other test holes here. I'or & more
.completé description of the geyser area see Nolan and Anderson
(193l) . This report was unavailable to the writer. (See also,

special. report on the Beowawe Geyser Area by Oesterling, 1960c.)

GEOLOGIC’SETTING

Various types of bedrock crop out over more than 85 percent
of the mapped area. The remaining 15 percent of the area is covered
with surficial'deposits of Quatefnary age. Tertlary volcanic rocks
which crop out over nearly all of the‘northern end'of Shoshone
Range, with smaller exposures of Lower Paleozoic rocks, comprise
the ma jor consolidated rock units.

Structural and stratigraphic relationships in north-central
Nevada are exceedingiy cbmplex. Roberts, et sl. (1958, p. B16-
2821) describe the regional structure and stratigraphy in detail.
They state that ﬁhere are three distinct sedimentary assemblages
of pre~Late Mississippian age that were deposited in that portion
of the Cordillerap geosyncline that extended for 335 miles west
of Eureka; Nevada. These three assemblages consist of an eastern,
western and transitidnal assemblage. The eastern miogeosynclinal
assemblage consiéfs of about 15,000 feet of prédominantly lime-
stone and dolomite, While the ﬁestern eugeosynclinai assembla ge
consists of nearly 50,000 feet of clastic and volcanic rocks with
large amounts of chert. Between these two, & third assemblage,
thevtrénsitional, is locally recognized. This transitional assem=-
blage belongs to neither the eastern nor western tjpes, but contains

elements of both. The broad geosyncline in which these three
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assemblages were lald down pefsisted until thé end of Devonian time,
at'which time the Antler.ordgenic belt, between the 116-118 degree
meridiens, was intensely folded and faulted. This orogeny culmin-
‘ated in thé Roberts Mountainé thrust fault in Late Devonian or Early
Mississippian time that brought western assemblege rocks over transi-
tional and eastern assemblage roéks. "The Antier orogenic belt is
approximately 80 miles wide and it extends over 150 miles north-
northeast across central Nevada. Winnemucéa is approximately on

the western edge of the belt and a line through Mountain Citj,
Carlin and Eureka marks the eastern edge of the foldiné. Subsequent
"to this orogeny a series of coarse clastic rocks was laid down over
‘much of Nevada. These rocks range in'age from Early Mississippian
to Late Permian and are termed the overlap assemblh ge (Roberts, et
al., 1958, p. 2820-2821, 284l-2846, 2852-285l).

Within the mapped aree only rocks of the western assemblage
occur: the‘Valmy formation of Ordovician age and the Slaven chert
of Devonlen age.

Summaryﬁbf Geologic History

The following tentati&é summary of the geol&gic history of
north-central Nevada was compiled by W. A. Oesterling from pub-
lished literature, especilally Roberts (1951), Ferguson, Muller and
Roberts (1951 and 1952) and Robérts, Hotz, Gilluly and Ferguson
(1958). . The compilation i1s in part substantiated and augﬁented by
the current mapping prograﬁ»of the mineral resources survey of the
‘Southern Pacific Company. Episodes pertinent to the two townships -

of this area are indicated by an asterisk.

" EPISODES ' DESCRIPTION
Depositional Tectonic Intrusive

Recent : Infrequent stream run-off;:
stream aggradation and accumu-
lation of post-Lake Lahontan

I
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 EPISODES
Depositional Tectonic

Pleistocene
(late)

Pliocene-
Pleistocens

Miocene-
Pliocens

Oligocehe(?)
" Miocene

Pleistocsne
(late) to
Recent

Pliocene=-

Pleistocene

Oligocene(?)

Intrusive

Pliocene- -
Pleistocens

DESCRIPTION

alluvial fans;i desiccation of
intermontane lekes; formation of
eolian deposits.

Minor movements along normal
faults, especlally near margins of
basins;it formatlon of scarplets in
pre-Lake Lahontan alluvial
deposits,.

Abundant rainfsall, actlive stream

‘and sheet-wash erosion, accumula~

tion and dissection of extensive
pre-Lake Lahontan alluvial fansj;:t
intermontane basins partly filled
with water and leke sedliment; Lake
Lahontan reached a maximum eleva-
tion of about L,400 feet.

Basaltic lavae. flows.

Dikes, largely basaltic and
rhyolitic.

Maximum development of basln-range
block faulting along generally
northerly trendsj%# (This episode
1s largely responsible for the

ma jor features of the present
topography. )

Extensive volcahic?activity with
deposition of tuff, tuffaceous

© sediments and Intercalated = -

lava of the Truckee and Humboldt
formations; these formations
probably accumulated in many
separate basins developed by lava
dams and faulting,.

Lava flows; thickfandesite and
basalt.: :

Initiation of basin-range block
faulting.

-~ Major erosional interval with probable inter-
mittent uplift which prevented peneplanation; .
streams probably drained to the Paciflc Ocean.

Cretaceous

to Tertiary
(early)

-12-

Emplaéement of many widespread
igneous 1intrusives of varied
composition, but characterized



EPISODES

Depositlional Tectonic Intrusive
Jurassic
(late) to
Cretaceous
Trisssic
to
Jurassic
Triassic
(early)
Permian(?)
to
Triassic
Permian
(late)
Pennsylvanian
&% Permilan
Pennsylvanian

& Permian

-13-

DESCRIPTION

by quartz monzonlte to grenodio-
rite; probably become progressively
younger towards the east.

Nevadan orogeny: west to east
thrusts with local drag folds
accompanied by regional dynamlc
metamorphism in region west of
Winnemucca where vast areas of
slate and phyllite were formed.
BEast to west thrusts are indicated
in some areas, e.g., west flanks
of Sonoma and East Ranges.

Two facies of marine deposits:
Triaesssic conglomerate - carbonsate
sediments in the east (China Mt.,
Auvgusta Mt. sequence of forma-
tions), and a tremendously thick
gection of Triassic-Jurassic
argillaceous deposits west of a
general north-south line through
Winnemucca.

Minor tectonic episode indicated
by a slight angular unconformity

"between the Lower Triassic China

Mountain formation and the Per-

"mian-Triassic Koipato formation.

Levas, pyroclastics and clastics
of the Koipato formation.

Major orogeny: Intense folding
in western Nevads and large scale
over-thrusting developed during
post-Havalleh - pre-Kolpato t ime;
west to east thrusts carried
Pumpernickel and Havallah f orma-
tions into area from west of
Winnemucca, and at least as far
east as Shoshone Rangejupper
plete rocks closely folded, lowsr
plate warped.

Intermittent uplift and subaerial
erosion indicated by disconformi-

. ties between the formations of the

overlap assemblage (Antler se-
quence of Roberts, Hotz, Gilluly
and Ferguson, 1958).

Deposition of Antler sequence of

overlap assembla ge within Antler



EPISODES | DESCRIPTION
Depositional Tectonic - Intrusive

orogenic belt: chert, sandstone
end little lavae of Havallah form-
ation accumulated 1n eugeosyn-
cline of western Nevada.

Pennsylvanlan Chert and intercalated andesite

(early /7) . accumulated in the. eugeosyncline
of western Nevada to form Pumper-
nickel formation.

Mississippian ' Roberts Mountains overthrust cul-
- minated the Antler orogeny: chert,

clastics and volcanics of western
assembls ge rocks were carried
eastward over the transitional’
rocks and the carbonate and
clastic sediments of the eastern
assemblage.:

Devonian © Folding and uplift of Antler oro-
(1ate) and . geny in western Nevada, warping
Mississippian . ~and uplift in central Nevada.:

Cambrian, ~ Marine deposition of eastern mio-
Ordovician, - geosynclinal,* transitional and
Sillurian & - western eugeosyncllinal assemblages
Devonlan - of Roberts, Hotz, Gilluly and

- Perguson (1958).

Lower Paleozolc Sedimentary Rocks

Rocks of the Western Assemblage of Roberts, et al. (1958)

Valmy Formetion (Ovch, Ovsg, Ovg and Ovu on map)

Distribution. This formation crops out over small éreas in the

extreme northeastern snd extreme northwestern portions.of thé mapped
area. |

Lithology. The Valmy formation consists largely of thin-bedded,

highly contofted, variegated to black chert with interbeds:of tan to
gray, indurated quartzose<8andstone and argillite in the extreme
northeastern part of the area. The strata strike'northeast and dip
30-50 degrees northwest. Fresh and weathered colors are about the
same. |

In the extreme western part of the area the Valmy formation con~

sists largely of thick-bedded to massive, medium to coarse-grained
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bluish-white to gra&ish—blue quartzite with some interbedded dark
gray to black chert. The quartzite is usually highly Brecciated due
to faulting and is very resistant to weathering, forming rough,
jagged topography. It generally weathers to a light grayish-brown.
The chert contains a few thin interbeds and partings of argillite.
In the extreme northwestern part of the mapped area, the Valmy
formation strikes 1n a general norfheast direction, but dip measure-:
ments are not reliable owing to the highly contorted hature_of the
beds. The thickness of this formation is not known, but at least
several thousand feet are exposed within this area. Farther south,
in the Mount Lewis quadrangle, and at the type locality in the N3}
of the Antler Peak quadrangle to the west, the Valmy formation is
much thicker, ranging up to 7,000 feet or more (Roberts, et al., 1958,
p. 2832).

Age and relation to other rocks. The Valmy formation is in

fault contact %ith the Slaven chert of Devonian'age in the extreme
western part of the ares. Locelly it is in fault contact with the
Shoshone andesife of Tertiary age. Elsewhere, and in the extreme
northeastern part of the area, the Valmy formation is unconformably
overlain by surficilal deposits of Quaternary age.

This formation was named for a thick series of interbedded
quartzite, chert, argilllte, slate, and some intercalated green-
stone exposed on North Peak in the Ni of the Antler Peak quadrangle
about 25-30 miles west of the mepped area., The Valmy formation has
been dated as Ordovician on the basis of contained graptolite faunas
of Lower, Middlé and Upper Ordovician age collscted from the northern
Shoshone Range (Roberts, et al., 1958, p. 2833).

Slaven Chert (Dsch, Dsls, Dsst and Dsv on map)

Distribution. The Slaven chert crbps out in the extreme western

part of the mapped area.



Lithology. This map unit consists largely of dark gray to black,
thin-bedded, contorted chert with locally up to 50 percent argillite.
Included in the chert are thin lenses and interbeds of dark gray
toAtlack 1imestone and ten to gray sericltic siltstone Which weathers
platy. The chert is commonly in beds 1 to L inches thiekL In
contrast to locai chert of the Valmy formetion, the Slaven chert is
not highly colored and contains no qusrtzite or indurated Quartzose
sandstone. The fresh and weathered colors are‘the Same. 'Locally
some of the limestone and chert heve been partially replaced by dark
graj to black'barite; The thickness of the Slaven chert is
unknown but at the type locality in Sléven Canyon, approximately 10
miles south-southwest of this areea, there are atl least h,OOO feet of
| this unit exposed (Roberts, et al., 1958, p. 2837).

Age and relation to other rocks. ' Rocks of Ordovician age, (the

Valmy formation) have been thrust over the Slaven ohert in ‘Sections
7 and 31 of the west township.» Elsewhere the Slaven chert is in
normal fault contact with the-older Valmy formatioe. In the west
part of the mapped area, the Slaven chert is uncbnformabl& over-
lain by Tertiary Basait and a iittle rhyolite, and by Tertiary ande-
site, .‘

The Slsven chert is a new formational name proposed by Gilluly
(1959, oral communication) for a thick deposit of chert with minor
amounts of limestone, shale and sandstone exposed in the Slaven Canyon
area 10 miles south-southwest of the mapped area. This formation has
been assigned to the Middle Devonian on the basis of ostracods and

conodonts (Roberts, et al., 1958, p. 2837).

Tertiary Intrusive Rocks
Basalt Dikes (Tib on map)

Distribution.‘ Thin, intrusive basalt dikés - occur along northe-
-16-
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south fractures in Sections 7 and 18, Twp. 32N., Rge. 47E., about

one-hsalf mile north of the Shelfon mine.,

Lithology. This rock unit consists of fairly'thin (up to 20=-
25 feet thick) aikes of dﬁli‘greenish-gray to olive-grayzbasalt.
These dikes have approximately the same composition as the contem-
.péraneous basalt flows (Tb on mgp). They are composed of calcic
plagioclase and?pyfoxene with minor ﬁmounts of apatité and magne-
tite. The basalt has a densevgroundmass and 1t is rather deeply
weathered so that individual phenocrysts are unidentifiable.

Age and relation to other rocks. These basalt dikes occur along

north-south fraétﬁres in Ordovicilan and Devonian sedimentary rocks,
roughly parallel with the striké of the bedding. These dikes;
together with the older basalt flows, are probably closely related
to other late Téftiary volcanic rocks in this general area of Nevéda.
For the purposeé of this report, a tgntative age of Miocene(?)-

Pliocene(?) is assigned.

Tertiary Volcanic Rocks

Rhyolite (Tr on:map)

Distribution. This mép unit does not occur within these two

townships. However, just across the township line 1in Section 2,
Twpe. 32N., Rge. U6E., a thin flow of rhyolite 1s exposed.

Lithologye. This rock unit consists of a 30-foot-thick flow of

white to light jellowish-gray, very flne-grained rhyolite composed
principally of quartz and alkalic feldspar. This rock is fairly
hard and resistant to weathering. Fresh and weathered colors are
approximately ldentical. The rhyolite fractures easily iﬁto slabby
and platy fragments. No flow-banding was observed, but this flow

appeared to be horizontal,
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Age and relation to other rocks. This rhyolite unconformably

overlies sedimentary rocks of Devonlan age. It 1s apparently con-
formebly overlain by Tertiary basglt. This rhyolite, together with
the overlying basalt, is prdbably related to other late Tertiary
volcanic rocks in this general area of Nevada. Ferguson, et al,.
(1952) ﬁapped similar rhyolite flows in the Golconda quadrangle
approximately 35 miles northwest of this area as Tertiary, possibly
Miocene, in age. Fergﬁson, et al. (1951b), Roberts (1951) and
Muller, et al. (1951) mepped somewhat similar rhyolite flows in the
Mount Moses, Antler Peak and Mount Tdbin quadrangles respedtively,
as Miocene(?)=Pliocene(?) in age. |

0lder Basalt (Tb on map)

. Distributlion, This map unit crops out over a small area in
the extreme western pdrtion of the mapped area.

Lithology. This rock unit consists of a series of older flows

of dull greenish-gray to black basalt. It is composed of calcic
plagioclaée and pyroxene with lesser amounts of apatite and magne-
tite. These fiows haﬁe abproximatély ﬁhe same composition as the
contemporaneous basalt dikes (Tib on map). The basalt has a dense
groundmass and is rather deeply weathered so that the individual
phenocrysts are unidentifiable. Bedding is generally obscure, but
in Section 19, Twp. 32N., Rge. l|7E. these flows strike north-northwest
and dip 20 degrees northeast. ‘

The ‘thickness of these flows is unknown, but it probably does
not exceed a few hundred feet.

Age and relation to other rocks. These basalt flows apparently

unconformably underlie the Shoshone andesite of Miocene(?) age and

unconformably overlie sedimentary rocks of Devonian age. Just west
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of the township line in Section 24, Twp. 32N., Rge. L6E., basalt
conformably overlies a 30-foot bed of white #hyolite énd caps the
ridge extending south and southwest. |

These flows, together with the intrusive basalt dikes, are
probably closely related to other late Tertlary volcanic rocks in
this general area of Nevada. Muller, et al. (1951) mapped similar
basalts in the Mount Tobin quadraﬁgle, approximately 30 miles to the
southwest, as Tertisry. For the purposes of this report a tentative
age of Miocene(?) 1is assigned on the basis of the Miocene(?) age
for the superjacent andesite.

Shoshone Andesite (Tsa on mép)

Distribution. Because of the extensive exposures 1in the northern

part of the Shoshone Range and at Shoshone Point, these andesltic
flows have been named Shoshone andesite for the purpose of this report.
This map unit is.especially well exposed along Argenta rim in the
northern part of the mabped area, where it forms a steep, north-.

.
facing escarpment nearly 1,800 feet high.

Lithology. This rbck unit consists of & thick series of flows
of very fine-gfained to cryptocrystalline, grayish-brown to maroon
andesite. It is composed mainly of sodic plagioclasé with unknown
amounté‘of one or more of the following mafic minerals: _pYroxehe,
hornblende and blotite. Locally the rock ranges in composition from
latite to trachyte, but the bulk of these fléows 1s considered tobe
andesite. '

The andesite 1s hard and dense with a fairly smooth fracture.
It is very resistant to weathering and typically weathers into small
platy fragments that ring when struck with a hemmer. Locally the

andesite 1s porphyritic and has a slightly pitted surface, probably
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due to the leaching of some of the more éoluble constituents. Locally
it is vesicular. It weathersvto a rather distinc¢tive dull reddish-
brown and in many‘places to slightly more vivid shades of red.

The total thicknesé of these andesitic flows 1s unkﬂown, but
at least 1,600 feet are exposed along tﬁe north side of Argenta Rim.
| It 1s possible that these flows have been repeated by step faults
and that the normal thickness 1is much less than 1,600 feet. |

Age and relation to other rocks. The andesite is conformably

overlain by a relatively thin vesicular bésalt flow which caps the
Shoshone Range mesa. In the eastern half of the mapped area the
andesite and basalt flows are intercalated in thin beds near the top
of the mesa rim. Along the western edge of the'mapped area the
andesite unconformebly Qverlies Tertiary basalt and Devonian sedi- "
mentary rocks. lLocally‘in Section 8; Twp. 32N., Rge. U47E., it is in
fault contact with Ordovician quartzite, gnd in Sectilon il, Twpe. 32N.,
Rges UBE., it unconformably overlies Ordovician chert of the Valmy
formetion. _

The Shoshone andesite is lithologically similar to, and probably
correlative with, much thinner (600 feet thick, or less) andesitic
fléws in the easternipart of the Sheep Creek Range, reported
by Oesterling (1960b). ‘Along Rock Créék of the Sheep Creék Range,
there is evidence that the andesite 1s of Miocene age, or slightly
older (Oesterling, 1960b). Here the andesite is conformaebly overlain
by a vitric tuff unit of the "Humboldt" formation, and the tuff is
nonconformably overlain by basait oprrobably Pleistocene age.
According to Van Houten (1956, p. 2801 anﬁ 2817), .this vitric tuff
unit is upper Miocene tofmiddle Pliocene in sge. Van Houten (1956,
pe 2820) states: |



"Meanwhile, in early and middle Miocene tims, out-
pouring of thick basaltic to andesltic lava flows
covered vast areas of the northwestern part of the
Basin-and-Renge Province in Idsho and Oregon, as well
as in north-central and northwestern Nevada."
On the basis of the above evidence the Shoshone andesite is
thought to be of Miocene age.
Baselt (Tb on map)

Distribution. Thin flows of vesicular basalt cap the Shoshone

Range mesa and crop out over extensive areas on these two townships.

Lithology. This rock unit consists of thin flows of black to

bluish-black vesicular basalt. It is composed mainly of calclilc
plagioclase and pyroxene with minor amounts of apatite and probably
magnetite. The basalt is generally veéicular, locally dense or
scoriaceous with a dense groundmass. Locally, crude columnar joint-.
ing was observed, especlally along Argenta Rim in the western part
of the mapped area.

Generally fhe basalt weathers to a dull black or grayish~black
color. Locally, héwever, it weathers to a dull reddish-brown,
especlally the vesicular varleties, bwing to a possible excess of
included iron constituents. The basalt is quite resistant to
weatherling and the older alluvium, especially in Sections 31 and
32, Twp. 32N., Rge. U48E., is 1ocally‘composéd mainly of'cobbles and
boulders of basalt. . B

These basalt flows, together witﬁ the underlying Shoshone ande-
‘site, form a large southeastward—ﬁipping homocline that has been
extensively block faulted by Plio-Plelstocene movements. The beds
strike northeast and dip uﬁiformly'abbut 10 degrees‘southeast. |

These basalt flows are seldom over 50-75 feet thick in the

eastern part of the area and gradually increase in thickness to
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about 350 feet on the western rim in Sections 16, 21 and 28, Twp.

32N., Rge. M7E-

Age and relation to other rocks., These basalt flows cohférmably

overlie Miocene(?) andesite.v.The basalt is unconformably overlain
by older allu?ium and recent surficial deposits. In the eastern half
of the mapped area, the basalt and andesite Tflows are intercalated
in thin flows near and along the top of the mesa rim.

Because the basalt is.intercalated with andesite of probable

Miocene age, it is also considered to be of this age.

L]

PLEISTOCENE DEPOSITS

Older Alluvium and Alluvial Fans (Qoal and Qf on map)

This map unit includes coarse to fine clastic rock detritus
derived from the mountainous areas during periods of heavy rasinfall
and eroslon durilng the Pleistocene epoch. These deposits accumu-
lated in the form of alluvial fans, for the most part, and were
formed by various processes of sheetflood and sheetwash erosion and
deposition. Thls older alluvium is composed and sub-angular to sub-
rounded clasts varyiﬁg in size from silt to coarse sand to large
pebbles, with fairly rare cobbles and boulders. This material is
crudely'stratified and poorly sorted and forms fairly flast and low-
lying, rounded tqpography which has been moderately dissected by
innumerable enmeshed; bifurcating stresm channels.,

The oider alluvial fans are locally overlain by more recent
alluvialvdeposits, including stream wash (Qal on map), playa deposits,
Recent alluvial fans and the silty flood-plain deposits of the
Humboldt River valley.

The older alluviﬁm and older ailuvial fans many miles to thev

west, in the areas occupied by Pleistocene Lake Lshontan, are
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obviously of Pleistocene age because they are marked by distinct

" shoreline features of Lake Lahontan.

Recent Deposits

These unconsolidated deposits include alluvium and stream wash
(Qqa)l on map), playa deposits (Qp on map), silty alluvium of the Hum-
boldt River flood plain (Qsa on map), and volcanic talus (Qvt on
map)e. The above deéosits are éll approximately contemporaneous in
age, although part of the playa and flood-plain deposits are slightly
older than the other types.

The aliuvium (Qal) 1is composed of poorly sorted rounded to
subrounded clasts varying in size from silt-to boulders. As mapped,
the alluvium is restricted to the present stream channels. There 1is
an increase in the degree of fineness and in the_perfection of the
-sorting downstream away from the mountaiﬁs where the alluvium iﬁper-
ceptibly grades into alluvial fan msterial, playa, and silty flood-
plein deposits.

The flood plain of the Humboldt River covers a smali area along
the northeastern and northern portions of the mapped area and a
smeller portion in the extreme northeastern part of the area. A
thin veneer of sandy silt, overlying 50-60 feet or more of gravel,
forms the bulk of these deposits. Most 6f this flood plain contains
meander scars of former stream channels which are bordered by willow
trees. These deposits grade imperceptibly into the playa deposits
of Whirlwind Valley'in the eastern part of the mapped ares.
| The playa deposits consist of fine s11t and clay with local
:small amounts of sand. On the gerisal phétographs these deposits

-gppear white or light colored because thére is some concentration
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of alkeline minerals, especlallyat or near the surface. In places
these alkaline minerals form a whiﬁe crust up to 1/l inch thick.

Both the silty flood-plain alluvium and the playa deposits are
locally overlain by more recent alluvial fan.materials along the
flanks of the Shoshone Range. These Recent alluvial fans (not differ-
entiated) consist of subanéular to subrounded, relatively unsorted
clasts ranging in st ze from silt to cobbles. They are 5enerally
composed of finér-g}ained materials than the stream wash b eyond the
stream mouths. :Thefe 1s an increase in the degree of fineness and
in the perfection of the softing away from the mountain fronts toward
the terminal edges of the fans. These fans have Beén only & ightly
dissectéd by sheetflood drainage along a wide system of shallow,
enmeshed bifurcéting channels.,

Volcanic talus, mostly basalt, occurs én the eastern slope of
the high hill located in the extreme SE} of Section 12, Twp. 32N.,
Rge. U7E. The talus consists of large, éngular to sub-angular
fragments of basalt and masks the contact of the basalt with the

underlying andesite.

STRUCTURAL FEATURES
4 Faults
With the pbssibie exception of the extreme western edge of the

mapped area, all of the bedrock formations ere cut by numerous
normal faults, many of which are‘of large throw. The entire north-
ern flank of the Shoshone Range 1s boﬁnded by a major fault trending
northeast. This fault is downthrown at least as much as the present
relief of 1,600 feet, and probably much mofe than this, on the

north end northwest sides. Prominent triangular facets on the
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northern flank of the range form a most distinctive fault scarp.
This fault 1s slightly older than the other basin-and-range normal
faults in this area as it has been offset in the W3 of Twp. 32N.,
Rge. UT7E. by two:northeast—trending normal faults. The offset at
one place ié nearly one mile.

Most of the normal feults in thié area trend northeast and
are downthrown on the northwest, forming prominent fault scarbs in
the Tertiaery volcanic rocks of the Shéshone Range mesa. A slightly
smaller number of faults trend northwest and these are generally
downthrown on thé northeast except in the SW} of Twp. 32N., Rge. h?E.,
where thej are doWnthrown on the south and southwest éides. The
throw on all of these normal faults ié about 50-100 feet, seldom
exceeding that amount. A few faults trend roughly east-west. These
are usually downthrown on the norfh, with one exceptions |

A second major fault trends roughly northwest across the center
of the mapped erea. This-fault is downthrown oh the west and is
'slightly older than the other faults as it has been offset by north-
east and northwest normal faults at several places. All of these
normal faults form prominent fault scarps and are closely relatéd
to the major basin-and-range fauvlts which form the.Shoshone Range.,
Thése block feaults, which are‘largely responsible for the present
ma jor topographic features, are Plio-Pleéistocene in age. Probably
a minor amount of movement along a few of these faults occurred in
late Pleistocene time, ‘

In Section 31, Twpe. 32N., Rge. L7E., a northeast-ﬁrending
normal fault has offset Tertiary basalt of probable Miocene age while
another northeast fauit'abput 3/l mile northwest has displaced

Devonian rocks, but has not cut andesite of Miobene(?)4age. A few
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other normal faults in Devonian strata are of uncertain 'age, but are
probably relatéd to the other basin-and-range faults in this general -
area.

In the extreme western part of the area, Ordovician quartzites
belonging to the Valmy formation have been thrust over Devonian sedi-
mentary rocks.. These thrust faults are related to the Roberts Mount-
ains thrust which culminated the Antler orogeny in Late Devonian or
Eaerly Mississipplan time. Both the Valmy and the Slaven chert forﬁa-
tions were carried into this area from western Nevada in the upper

plate of this thrust.

Tilting

The Tertiary volcanic rocks of Argenta Rim and the Shoshone
mesa: form aflarge southeastWafd-dipping homocline that has been
extensively block faulted by Plio-Pleistocene movements. This
homocline dips uniformly about 10 degrees southeast so that the
surface elevation of the basalt cap ranges from about 6,100 feet
in Section 8, Twp. 32N., Rge. LBE., to sbout h;BOO feet in Section
27, Twp. 32N., Rge. Li8E., a linear distance of about 3% miles south-

east.
Folds
No major folds were observed within the mapped area, although
many small ones exist 1in the highly contorted Ordovician and
Devonian strata.

Major folds, if present, are obscured by the contorted and

fragmental character of the Paleozoic rocks.

FIELD WORK

Seven field days were spent in mepping Twp. 32N., Rges. L7 and
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48E., MDM., between November 16 - December 8, 1959.

Geophysics
Selected hand specimens from these two townships and adjacent
areas were checked with an ultraviolet light. No anomolous or

economic minerals were noted. No other geophysical work was per-

formed.

RECOMMENDATIONS

Slzeable deposits of sand and gravel in the glluvial fans,
older alluvium, and at sﬁallow depths in the flood=-plaln deposits
in these two townships could supply large gquantities of material
for future highway construction in this immediaste area. The pro-
jected expansion of U. S. Highway 4O from 2 to L lanes will undoubt-
edly utilize much of these deposits immediately adjacent to the
highwsey for road fill and biﬁuminous or concrete aggregate. Southern
Pacific Company-owned sections in this area that could subply large
quantities of sand and gravel are 1,.11 (ﬁW%), and 7 (N%), Twp. 32N.,
Rge. L7E. ‘ |

No other deposits of economic importance were noted and it is
recommended that no further work be done on these two townships at

the present time.

Walter H. Spurck
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APPENDIX "A"

+LOG OF BEOWAWE NO. 1 HOLE DRILLED FOR THE
NEVADA THERMAL POWER COMPANY

by W.A. Oesterling, October 19, 1959

Location: Near center of NWZ of Sec. 17, Twp. 31N., Rge. L8E.,
MDM: on lower slope of geyserite terrace with active
geysers and hot springs located from 1/8th to 1/4th
mile south, west and north, and dormant geysers to
the east. Est. 2,300 feet SU5°W from 1/L corner
Secs. 8 and 17.

Elevation of Collar: about 1,900 feet (picked from Dunphy,
Nevada quadrengle)

Well Started: September 30, 1959

Total Depth: As of October 19th the well bottomed at 1,919 feet;
driller was whipstocking in attempt to drill -30° in
southerly direction to test ground beneath the line
of active geysers on the geyserite terrace (esti-
mated 500 feet south of collar).

Results according to foreman: Some steam under pressure was ob-
tained between 207-220 feet, but not in commercial
quantity. No other steam was encountered to
October 19th.

Depth in Feet ' Remerks
0-30 Geyserite'and spring sinter, siliceous, whilte and pink.
- 30-1) Geyserite and spring sinter as above with little
rhyolite. : .
Ll-48 Geyserite (?) or opal, white, dense, siliceous.
L8-70 Geyserite, Siliceous and rhyolite.
70-80 Chert, bfown, and geyserite, &hite.
§0-90 Gouge and chert breccia with geyserite.
90-100 Sample missing.
100-120 - Chert, opalescent, white, conchoidal fracture; with
~ some pink jasperoidal chert and trace of rhyolite.
120-150 Chert, jasperoidal chert, geyéerite and a 1itt1e
o clayey gouge. -
150-207 Shale or arpilllte, olive green and dark gray, hard,
siliceous.

#+ = Prepared in the field with hand lens.
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Log of Beowawe No. 1 {(cont inued)}

Depth 1n Feet

207-220

220-2140

21,0-260
260-290
290~ 340
340~350
350-360
360~-360

390-100

400-U50
L50-L70
470-490

1}50-500
500-550
550-600

600-680

680-710
710-730
730-750
750-770

770-790
790-800

Remarks

Geyserite (?) gray, calcareous, fine-grained, canbe
broken with fingers, sticks to tongue.

Shale or argillite, olive green and dark gray,
slliceous. _ -

Shale or arglllite as above with chert. ‘
Shaie or argillite as above, blue-gray at 290 feet.
Shale or argillite as above, mostly green and gray.
Shaie or argillite as above, wlth clayey gouge (2)e

Shale or argillite as above.

Shale or argillite as above, with more or less
clayey gouge (?).

Shaie or argillite as above, with blue-gray chert.

Chert and fine-grained sandstons, some breccisa
and gouge.

:Siltstone, gsiliceous, shale, chert and fine sandstone
'with some clayey gouge (?).

Siltstone, greenish; may represent altered green-
stone (meta-andesite). Some shale or argillite.

'Siltstone, sandy, with argillite, commonly green.
;Mucﬁ as above with some maroon siltstone to claystone.

¢Shaie or argillite, and siltstone, green, gray and

maroon, with trace of chert.

Much as above with some maroon and brown chert

below 620!,

Much as above with greenstone (meta-andesi£e).
Argillite end chert, gray, green, black.

Gouge and breccla of above rock types.

Chert, grey and maroon; greenstone; argillite and
little flne-grained sandstone. '

Much as above, with some amygdeloidal lava.

Chert and argillite, green and gray.
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Log of Beowawe No. 1 (continued) ‘ ;

Depth in Feet

 800-820

820-860
860-880
880-900
900-950

950-990
990-1020
1020-1030
1030-10L40
10440-1060

1060-1090

1090-1100
1100-1110

- 1110-1120
1120-1130

1130-1140
1140-1150
1150-1160

.1160-1180

1180-1200
1200-1240
121,0-1260
1260-1270

1270-1320

Remarks

K Gouge &and chert breccia.

Greenstone, amygdaloidal; some chert and argillite.
Brebcia of chert and‘greenstone, with clayey gouge.
Chert, greenstone and argillite. Chert is varlegated.

Much as ebove with little quartzite, gray, fine-grained;
chert more abundant towards bottom.

Chert, dark gray, brown, and maroon.
Much as above with little argillite.
Chert breccia and gouge.

Greénstone, chert and argillite.

Greenstone and chert breccis with a little gouge.

Much as above.
Much as above, with trace of vitreous quartzite.

Chert and quartzite breccia and gouge.

‘Chert.,

Chert, argillite and trace of greenstone.
Chert, argillite and trace of sandstone.
Chert and little greenstone.

Gouge and breccia;

Geyserite (?), white, soft, fine-grained, sticks
to tongue. '

Claystone, brown.
Chert and argillite, siliceous, brown; some siltstone.
Metavolcanics, amygdaloidal.

Chert, brown; some greenstone and fine-grained
sandstone.

Sandstone, brown, quartzitic, very fine-grained.
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Depth in Feet

Log of Beowawe No. 1 (continued)

Remarks

1320-1340

1340-1380

1380-1400

11,00-1440
1440-1L450
1150-1480
1,,80-1570

1570-1600
1600-1860

1860-1870

1870-1880
1880-1910
1910-1919

%Chert (?), brown; 1little siliceous argillite.

Sandstone, as above, with chert, brown; some
argillite.

Argillite and chert; trace of apple-green epidote (?).

Chert, brown and pink, with some rounded grains.

#Chert (?), brown; with metavolcanics (?)e
#Chert (?), brown; with much metavolcanics (?).

%Chert (?), brown; with siliceous argillite; meta-
volcanics (?) increase with depth.

#Metavolcanics (?), siliceous, brown, dense.

%Metavolcanlcs (?), brown, 31liceous, dense; with
more or less chert.

Sandstone, brown, quartzitic, very fine-grained;
with some argillite. ,

Chert (?), brown and tan.
Chert and quartzitic sandstone, with some argillite.

(No semple)’

3% - May be dense rhyolite.
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; Water R~36-31~h8~lwi (Wa) Crescent Valley could be used for | R
! drinking water. . However, the hydrogen sulfide would need be re-‘;f
moved by eltherﬂaeration or chlorination before delivering to L

“The other water contaln fluorides in excess or at the maximum]
of 1,5 ppm. Public Health.Drinking Water Standards:of 1946, statesf'
that fluoride in excess of 1.5.ppm shall constitute ‘grounds for-
‘rejection. Water from R-17-28-h9-1w1 (wa} Creek is at the upper:

terlimits. It is possible that another sample would be lower in® "3.
fluorldes. : : E ‘

: ' With the exception of RelO- 8-h9~lwi (Wa), all the water "
‘could be used for irrigation. Water: R=10-28=49=-1wi (Wa) contains
. 50 ppm of baron Whlch is injurious to crops.,g‘r.d.h TN

‘ V. Garin _
Mr. G. A. Kiersch
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v Results in PPM unleSS-dﬁhkaiéé’inﬂiéét?d‘

: R-36-31- : ,

: _".2h8~1w1.(Wa),.‘wR-l7-31 -
.+ Crescent i 'L8-lwi (Wwa)
’ Valley: " Beoweawe -

. R=01=29 N
L8-1wi (Wa)! .

Crescent '~
B Valley ‘

"-Silica Dioxide as SiO2 70 . 263
-"Iron as Fe 4 06l . . 042

“Aluminum as Al - v ? 2. 0w None

"Calecium as Ca ~. - None .

. Magnésium as Mg . . Nonme.

» Sodium as Na C e *

-Potassium as X . - 7

‘Lithium as Li ‘

. Ammonium as MH

- Arsenic as As’

;Carbonates as 003

Bicarbonates as H003
“Sulfates as SO o B3t 1220 T

- Chlorides as C o R 7 800 s
"Fluorides as F = 069 = . X260 6,0

. -~ Boron as B o None -~ -~ Nome .. ° ° None -

© . Sulfur as HpS . N § T None "~ None ‘.

b

-None - - ..  None .-
" Traece . .  None
None . ~ ° - None
- None | . .. ,None-
' Trece; pWNone
;290 LN 8RO
. :Not Done ‘»-# Not: Done
-~ Nome - . Nome-,

" Mercury

. Copper

-~ Tungsten

-Barium

Silver .
.Molybdenum :

. Alkalinity as CaCO3
. Selenium

- Niltrogen as NO3

Total Dissolved Solids... - AR
S by Evaporatlon ; SR 921 . +: 1157

‘Total Dissolved Solids'-:i.ﬂ. T ' ;;fﬁA»v;;g"'f o
»by Analysis : ‘ 5v952.3gﬂ o 871475 o ll8h,71'<~ﬁ

"pH | - 649 93 646
Hardness Grains/ Gal, - 2.6 ~ None .‘ .bg? 15

%_O.K. for Domestic Use | ~ No 5;a . No

te
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Calcium as Ca  :HTm

Megnesium as Mg -

. Sodium as Na . - o e
. Potassium as K g;» B
yLithium as L1 " Lo
Ammonium as MHh '
Arsenic as As-
'Carbonates]as—CO3

* Bicarbonates as H003
- Sulfates as SO

- Chlorides as C

- Fluorides as F

- Boron as B :
*Sulfur as HyS

'~1Nbrcuryﬁ“
. Copper
" Tungsten
:;Barium -

Silver -
- Molybdenum

- Alkalinity as CaCOB
Selenium : o R
Nitrogen as N03 ' ' g

" Total Dissolved. Solids "
by Evaporation o

‘Total Dissolved Sollds
. by Analysis o

pH

" Hardness, Grains/Gal.

i O,K.,for Domestic Use No  7_ . No
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UNION ASSAY OFFICE, Inc.

W, C. WANIAYS, Vice .Pres, & Treas.
LitY M. HOTTINGER, Seciefary

Salt Lake City 10, Utah
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' GOLD !z SILVEI. ¢ ,,{a{';’.&f’t | coprim INOL. o ZING G3ULPAU roN | tayME o "o VALUFE
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e ASSAY REPORT

Southern Pacific Lgnd Company UNION ASSAY OFFICE IIIC

e B J V. SADLER, President
: W. C. WANLASS, Vice-Pres. & Treas. et
LILY M. HOTTINGER, Secretary o

Fily 6 As0 . Saltlske CifyIO. Utah
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