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INTROD^flON 

'" Township 32 North , Ranges, I;^^;,and.jy|6^^ MDBM., I s l oca t ed i n 

\ H.*^;5^the-'northern p a r t of Lander/'Cc 

;|«|«?y;:.ff.isHn'^eptlon3;jl7" and'"20 

the. westbound l i n e of t h e Southern, Pac i f i c ' - andV/es te rn P a c i f i c : r a i l r o a d s " ' 
• ; ; • . ^ ^ . ' • ' • • • • • • • ' - r 

••:;i'% cross both townships in a general east-west direction. , Thê . eastbound ;, 

W:. • flank of the So shone Range is located in the eastern and southeastern 
M ' ^ ' ^ ; " - • • : • • • • . ' • • . • • ' ' • ] . • ' • . . ' • ' • - • • ' • : - . . ' • • - . • • ' • ' • • ' • • ' 

';',;v;| part of the area and Stony Point,, the southernmost extension of the 

|ii|li<;v. ,,.3he.epiJDreek. Range, is located in the extreme northcentral portlon«T»x -̂ .'-̂ ^̂  

i|pt>V':t>:-^-:-::^>- -̂;,•;;-.• C O N C L U S I O N S , . ^. ̂ i. .• 
:;?̂;><;& ,./ Twp. 32N., Rge. IJ5E. 
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TOPOGRAPHY A N D Q A ' C C E S S I B I L I T Y 
. 1 ^ 

:'(' y The topography, road*^systems, t r a i l s , and a c c e s s i b i l i t y a re 

. i^^M. :v shown .'on t h e - g e o l o g i c mapj^No.'^.R li.51|.6-32, which covers this"! a r e a . ^̂  '•î ''̂ *-

4ijis|lfeWi,The'-;regional^Ksettlng may be^ a s c e r t a i n e d by i n s p e c t i o n ! o f «the^.S.^.«,»^„ „.^ 
,!w"¥'Jv^' ' . • : ; ' ' • • ' 

fe: !''• Geological Survey topographic sheets of the Battle Mountain. (1957) > , 
1 | ' ^ ; | y ' . • . • - , _ ' • . " • ; • ' ; . • " • •••'• ; • . .' • ' •• " . ' : • . 

fe;'^.^ and Dunphy (1957.) "quadrangles, both at a scale of 1:62,500 or the ,' v • 

^flf^^' • Ready access to this area is provided by U. ^S. Highway. .I4.6 a n d - ' 'tif'̂^ 
• : , ^ l ^ ' . • • • .- . . • • , . - - - n r - - • ; : - - r . - : •.. ..|.-,: 

M^jif . other roads. However, access to the central and northern portions.^:, .> &, 
; .il'-ft.i-- . • - .'• • •..t.:^^ 

W^ '̂- of the area is quite limited owing to the swampy nature of most of .., ' 

Miijitlr . the/Humboldt^Rlver flood ,plaln.3:^.-„,3^ ., 

|f|?f̂ ^̂ ' • '• ' :•:•••'•''' -M-INERAL'-RESOURCES' •̂•'•̂''H••'̂''f̂f̂!•f̂^̂  

J Metallic Deposits . • . 

.̂ i .V. There are no known deposits of metallic minerals within the :' ,"-

r'. X mapped, area that are of , economic •importance, ^During'the,; course \i'5̂^̂^̂^ .*:"'îc-. 

•';"*•:;••'• Scattered, deposits .'of J barlte'-'occur in the^ Slaven''̂ cherttbfî J'>Hf|,'-.̂ /iiiî  

ji-̂K .̂, , -., • Devonian" age- in::Section "35#''̂ -Twp.':'32N., ̂Rge.'̂ -lj.6E. V''and^3t:'^the|Arg^^ 
r - ^ ? ' * W ' - - '• • . . : ' • • ' • • • ' ' • ' , ' • • • . ' " •'?••'''• '^''-••' '••' •• • • ' i i • • • ' • ; V ' ^ ' ^ ' ' ' ' V ' - ^ ' v ' ^ - ' ^ ' ' ^ • ' ' ' ^ • ' • ' ' ' ' ' • " ' i l ^ ^ 

f.-'.;̂.; mine just over the township line in Section 19^ ~ ~ ' ^ "" *' 

(See Spurck,. 1960).• 

. - t ^ i ' - ' i < • • . • • • ' • . . - • -• , ' •^•-,•"•••• " ' • • • ' ^ ' t . , / • . . . r i : , ; 

! V','-i It." 'i 

•V:S;». 

'.X 

gray limestone beds in the chert and is, therefore, eplgnetic. At 
'-;.•. 3;... 

r ^ & / « > i , v . ' - • • • ^ • . • • • • ' • • • . , • • : •• 

^ • • ' \ . . ,:̂  i * ̂ .< - .;. • • *.' .' • T ' - V , . . . ' ' { • •• ••:., : , i M >V>'.,T»f:'-95%. •...•'.•'.,; ^••^'K - { f ^ ' - d - . - ^ S ^ f , : ' -



::!;V\ 

Ketner (1959)* however, be l l eves^ ' t ha t iMiat appears to b e rep lacement 
• . • . * # ', . . 

s ? ' T • • ';• . • 

of both the limestone and^chert is essentially, syngenetic and-.that 

r: y: the unusually high concentration of barium in most of the Slaven 

; fj'̂.; • chert .which has been sampled. Insufficient sampling has been done ,. 

• '^ik-'- •• ' ' • ' • • ' • " ' ' • ' ' ' '• • • • ^ ^ " ' ' • ' ' • ' • ^^ • ' ' - '̂  

iWlsMk'- .-to.draw.t:<any,/-definlte*.conclusions..;at.j.;thls tlme.«^^;If.aKetn^r?..E^.,theoryj,v*ff3i^^6; 

>#iSE^^''iiis$correct^ J there , may^not5;belahy.i s t r u c t u r a l " cohtrolMin;tconnecMon^Qii;feS;7 
f $ 0 ^ wl th ' theAgenes lS 'Of : t h e ' b a r i t e : ^ e p o 3 l t s . •''"At • t h e Hi l l t ops Barium-

mine and Bateman Canyon mine in Twp. 30N., Rge. l ;6E. , .a few. mi l e s 

sou th , . t h e r e i s s t r o n g ev idence in support of s t r u c t u r a l c o n t r o l 

m 
. ' i - ^ •> 

l!'=%|#̂  —: '̂v»''' Barlte' is widely •distributed'in-Lander!'County^;and-^there^>reS^v*^'''-'''\^^ 

ii.!̂-**!-' many producing mines. There are .nO; producing'mines within the :'̂ -̂ ' 
(^>^ 

mapped a r e a . For f u r t h e r • information on Nevada b a r l t e , i nc lud ing 

îl|#VV-.. • histpry-.of, . .production,, , Uses , „yalue of . t he o r e , ^ore^.genesis,,,;and,_. ;;,̂ ; •..̂ ^̂ .̂„.. 

•?ji5l*-'' r e s e r v e s , i n the B a t t l e Mountain.:j:;areaj I, :see%eporti'.iOntTwpv^>30N;',i^cy;»^^ 

'(1960a) ;--̂ ''':''̂ f̂ ?f«̂ -̂'?̂ %̂̂ ^̂ *i?'->!̂ ^ • l i i l S ' • • Rges,;^l^-I|.6E.,- MDBM,. ,;• by^Oeste ' r l ing*! 

•IfSS-J.•• ^lS:-^:'Prospects "in the'-W^^ of •'R-%-32-l;6^^^^^Mahytshallow|pit3'iandT^ 

î iv '̂sill'.̂ '" small -open .cuts;.,are; l o c a t e d in-:Slaven c h e r t lnTthe ' t cen t ra r ipor t lon t> iS^^S .4 
•f:Pii:f^--\ • , v - : • • - - ^ . : ' • • : " ^ f ' • ; ' , , & • • : : : / • • • " : • ' • • ^ " • ' • , • • • ; ••• '• '• ' " ' • : - ; r ' ; • ' ' : ? • • • - • > . • , . ; l ^ » | * ^ " 

f?̂ ,;d-.p of, the.̂ :wi- of- Section- 35»'̂ --The«ichert,';ls highlx,;fractured.^andi|con-''''';: .;M|^V 

: ^^ iX ' ' ^ . ^ torted, but the general strike,, of ̂ the beds Is "roughly> northeast'̂ ^̂ -v̂ &'̂ IĴ IŜ  
' f - y M ^ t • ' : , \ • '-• ' •• ' - •'-• ' ^ : ' - ' - - ' ' ' . • • . - ' • > • • • • ' • - . . • • 4 ; . , , . . . , . ; , -':.• f,^'^i•^::^•.%'4m^>l^• 
: i % # f ' % " " ' . - • , . ' • • • . . . ; . . . . - , . . •• „ . . . . •••. . . , j ^ • • ^ • : a ; ^ . . t N - ,.. ICE;;^-^; : 

;M-fe •' and.• they d ip about' 25-50 degrees s o u t h e a s t . The p rospec t p i t s !:•>;''•'• ^^M^'r 
k t : • -

'î f̂clJ and .open c u t s a re l o c a t e d on bo th s i d e s of a narrov/ canyon. /Immedl-A#?)li 
cfa*;? .*! !?^ '? . . . • • • • • . "" .• : ' • - • • , • . . . . ,",; •-. .,, . .,, ,' ••'•.'s'feyjh';"" 

f,7:vfê'':-" barlte-appears .to •have?partla:ily;?'-replaced5.thln /llmestoneCl®ns,6.s%|^l^^^f 

^̂. and chert beds in the Devonian rocks. A small amount of dark gray 'v!".' 
\\>f̂ ' \ . • . ' . . . . / : -i 

' • - ' . ; . i / v ; - • . • • . - . • • , . . • • ' S • '• , 

i ^ ^ ^ f f • • ' ; • • ' L ^ - ; : y >':•••-"̂ ^ ^-'••• ••̂' '".••.' ;•;•.•>-•'•••>•'•./ '-^ft'^f^V^^-.- • -, -Vv: ...•= .••r,-":''v^, •^r'^•'^l^-•if;^-^ii.-?4^^ 



to black barlte i^ e xpoaed in most- of the .pita and cuts which 
;.<!-~'-'?.;«i. 

f^^i?'' 
unknown. .;,No work haa 'DeenaQne-on t h e s e prospectS'<rifor:t,seyeraiTyears»;j;#^;^^^^ 

a t ^ l e a s t . These p r o s p e c t s have been l o c a l l y r e f e r r e d . t o a s t h e 

?¥•'• # These p r o s p e c t s do not" appear to have much^ economic p o t e n t i a l - ; j ' ^ i^" : ! 

^M^'^''- rock h e r e - l s ' m u c h more fractured^"and*contortedand^-^CQnta'insf;fewer ^̂ >̂ '?#$'*̂ 5''-' 
- V • ' • " ' - . • . • •-' • " ™ i ' m . " • ' "*' • • . • -

|;£. l imestone beds than t h e rock a t ' t h e Argenta and She l ton ^bar l te , mines 

'i\ _. . in.Twp. ^32N,, Rge. IV/E. , ,,,. ,;- r \. ' 'A '̂̂ .. -. '• • 

M ^ ^ : •• ' ;-?/->sk'̂ !-?^«''̂ ;?''̂ x ••': • '-v: •••->•-.'> • , C o n s t r ! > i c J . i o n . M a t e r i a l s 
•J':- «•-„ • - • • ' • - • ^ . • ' ' . ' • . , . ; • . i " - ' • b > r ' ' ' ' ' ' •• • 

,•• . : . • • ' . ' • ' " V ' ' ; • • . . • ' • , . " . • • ••'•JV'",.i *,; , . . ' , v ' - i'i.'^.'. i •'•> 

:\^mm^. • '-•••: Sand and' 'Gravel""^ •' •' '"••'" •> '̂̂ '''-̂ '̂' '̂ &?':54''̂ '"vS! '<â :̂ -:-̂ .<̂ j4v«i;>̂  .|^#h%|#i^P^*^>'**:l«|^4f<;^S|% 

*s:^Si^;;./'^fe^--;Ext;enaly e:?j.dep OS i t s S / o M s a i ^ 

^i^R^-' . 'mapped a r e a ^In*thev!HumbbiatJ?Riyer"'*y^lley i(benea-th?',thfi/s*lltyc"ailuv;i-^M!^^^-i^ 

'^i^-.^y:- um',pf t he c e n t r a l / v a l l e y , ' ; f l l l . , 3 0 t h e r " extensive-sandr''and;'g'ravel'#*;3kt^.M«'^-
M - m ' • • •^"" - • . • • > v . < - - - . | , f ^ : . : - . - • ; • .̂  •-. - • • • - - • • • - • - % : - ? : A - ^ : ; ^ ? 3 ' # : ' * ^ ^ ^ 

;{^'5";^- d e p o s i t s ' occur-in.the' i . 'oldeil ialluy.ium and a l l u v i a l - f a n s : alorigl^thex, #**!?%: 

'%;?%!;/ f l a n k s of the 'Shoshone Range^'-ln'-the•'eastern part'^of'the^r^a,.^^^'--'''^':!^"^®!^ . 
' ' \m . ,^ - ' , ? - . . . - / r ^ - • - ••:̂  •••••.• °,...';-Y'";';> • • •. ' • - , . . - . r i ' ' * ;5P^A '^ ' ^ - - - ^ ' ' * ' -^r^ ' ' . ' ' w ^ ^ 
7^!:;"S'l v'"v . ! - T h i s . m a t e r i a l ' ' c o n s i s t s , of . -unconsol idated •silt, '>sand-, ' 6obbles.?-^-lJ-''?^H', 
' • • • i . ' ; t , - \ , . . , ' • . , ' • • . • : ' • • - • • • '.r: ' 1 %--'. „," , , v d L - ' . , 

Wt5^'- ' *fans^^and^^in'-the*older'' 'alluviumJ^!Thls'-^coarser'!material!'is^'xi>vei^ 

by a thin veneer of silty alluviiim of the central v alley fill over 

>'Mp,ir •' most of. the mapped areao 



* ; > . ! . 

M os t of t h i s ' C o a r s e m a t e r i a l i s comp'Osed of ha rd , tough, 

' , 't''''•'^ angular."to' ' ' 'subangular. JfragraentSvof 'chei 

'^^^^ ' - ' basal t .^with^mlnor^amounts . 'ofx o f 

^ii'-?|:i;i^''' t h i s ' m a t e r i a l . contj 
W ^ £ ^ " • • ' ' • ' • ' • ' • ' • . • • • - . : • ' • ^ • ' • . : • 

WAy^ substances' such as zeolites, opaline, silica, et al., which,,are un-

$#liip̂ ?'"--ext e n sive ly^tut 111 z ed'i'ln ,v t he^^con s t rue 11 on ̂o£5«; t he,ipre s 
' p j > ? # ^ ? - . . • , • • • . • • - . , • -.f • • ••• • , - ••;• V. - M ; V ..-..' • .y., - " i b v .• ..' 

•^ii-M: way kO, Nevada State Highway 8, Mother roads, the mainlines of 'the ' i-;; i 
" " . i ' - . - ' - i ' ' . ' • . . • ' • ' • 1 • ' • • • . . . • • - • • • , . ' ..' • • • • . - ; . • • ' • - . ' * * ' 

•.|'^''%^v'''''' ' . ' ''' •• •'•' ••''•- ' • ' ' • • •- -'?*.."f''V'. 5 

*;Sil;|̂  Southern Pacific and WesternPaclfic railroads, and'ths Lander;' " •:<'ti:r-
tmi'/ . • • •" • . . • • . - • , . . • : " • ' • 

' l i t - K . » 

• ; ' . . . • . • ' . . ' . i • . • , . , , • \ . • ' • / " • . - • • - • . , 1 . : . , ' • • • ' ' • . ' ; I . - , , ' . . . • - . - - " • ' » • ' ^ ; - ; . i ( j T i u - • ' . • " " • ' f ' v , . ' ' • ' ' - . 

,-„.; .. problem. ' Gravel" i s r e p o r t e d - ' t o i e x t e n d ' f rom a' f ew f eet|'ibelow*the^',.' n̂̂̂^̂̂̂  -'IS.^ 
i « ( S i ' ' - o - ' . . - ^ • , • • • • • •. • - ^ ; - - M - j . • •• • • • • : : • ' • • ' . . . • « « • • • • • • , , • % , • ; - : • ; • . : • • ••••• f : ; v i " ' 
' ^ ' . « . A r . . ' •. . . . . • • '. . . ^ i . . • • . . . •• • * . • ' . • : • • , . ' . ' "•••.*' 

surface to a depth of 50r60 feet (Moody, 191I|) and wells in the 
v<*i : • 

, ; ^ f v i . - 2 7 , - ; 28 ; . :31r ' ,32 .and'--3k-in-'Tv^ 

mmy::'-'"'•:'•-•>' '.The• p r o j e c t e d , expans ion^of , ,U ,^S . : 'H ighway kO from;i2/to;;k^aanes,r!iV^^ic^J^' 
f.'iiSiiÂ l̂v;- • • •,'••• • . • • - „ . • ' - • ''•- • " ' • • . '• •." '.. ).: -• ••'.:̂ -%*|jS'̂ \1'!:' 
fiiS^Syaj" w i l l u n d o u b t e d l y - u t l l i z e . - m u c h r t o f ' t h e s e ; d e p p s i t S ' immediately^, ad ja-:''V«?'&%j>;.. 

^ ^ i ^ - ^ : °i^^^.^^°^'^'27...a^vp,.^,32N. , , ^ R g ^ ^ ^ 
..*,•• 3 1 J . 1 • • . .J 1- J . 1 - ' - n .1.1 T , . . j > j rt -• j_'i . '••.•• '. > X - . ••;•;•*.• . 

,,_ ,,v rights only reserved by the Southern Pacific Company," this!-section ! 

SiJvi'• could supply large quantities of sand and gravel for construction 
.•/"j.«;i4j;'-.., • ..• y . . - . . . , . . . . ••.• . ' • , ; • . ,, ... •.:. . . . . .. . 

'^^^^^•'^^'''-nurri o s ^ s^^^fe^^^*^^'^?^!^^^^^ 

i.,. 



^^^^: K-'^^^^-t K;|i;. , - . . t e s t . . 'Wt^^ , . ' ^~^- :^ :^5^ ; i i ?^ ' ^^ f3 r r h o x e . ^ ' . ' \ v , . ^ f • : • • ; : •..'..• ••••,.-:• 



J within the mapped area. These sluggish, meandering streams, cur-
' • • I. . . • . . . • • 

'̂  rently at grade, flow in 'a':westerly:dire'ction across the area.. The 

&tj; •"",. Humboldt ̂ River is an; antecedentS-stream, transverse,?.to»'structure, <'*̂t• ̂ l^t? 
^r;fll^.:V^-^.:^^,:•..•:•- ; . ,.. : W'^--^-'^ -;>.- , S^̂ -̂ - .„• . - . -v-'^ •' yr""- '^^-f^ ' i$f^m' '-m^^-^W^-

'̂ Mimi!:''̂  ;. whlc,h^has.^rheld•, 11s-.v.cpurs^ ;.Xrom^jan;^;ea:rly,i.stage | in'55thej^geomprphlc,;;v;^*;,v^«,J§t^il, 
^'s V.' • - • • ' • : ' . . ' , . - " '• " v... 

#:" ' cycle of this area (Ferguson, et al., 1952). The many meander 
• ] • < ' • ' ' . • • • • ' ' . ' • • • . • = , • • ' • • ' • ' 

f,v,;, scars fill a belt several miles .wide. Relatively recent aggrada-
^ M i ' • • ' • • • • . ' ' " . ' " - " - . ' . • • . ' . . . • • • . •.:• \ • • ; ; i . v ; ' 

:.̂t̂«l̂f • tlon is indicated by wells in-the: vicinity* of Battle-Mounta:in' re- ̂"' ̂ "i^^f^ 

•'•̂ ^̂ p'*'.' .ppr:ted'|to;.havê „reache<i'. a deI3th^^of|:several- hundredjf eet|dn̂ ;-riveoc'(,?)'-vS?,-̂ ;̂;'. 

IfeW' g rave l and sand . Severa l smallVdams have been constructed'?.along ' ^ v-:*"-

.; . ' • • " , ; . * ' 

Vf'--5 

the Humboldt River for irrigation and stock watering purposes. The •;̂  

flow of Rock Creek is comparable to that of the Hvimboldt River. 

'* - . ,. All'the other streams.4lrif; this'area :>f low only.'during. the-'snow- vli.:?̂ ^ 

melt season in the spring and are commonly dry duringVmostfjof.the y.f̂^̂^̂^̂^̂  

year. Reese River, generally an underground stream, flows north 

and joins the Humboldt near the. center of Tv/p. 32N., Rge. IJ.5E. 

Ŝ ii-̂ : ; Reese-Riyer'flows nearly * 15Q/ mil as:f; from its headwatersz-in .thei.- . • , • si^ 

| c * 't»-.'-'5" . ' m „ 4 , , „ - U _ • P „ » , „ » ' c i r t i i4 -Vi n f A i , c 4 - 4 . - i ' 4-/^.'f r . V . « « 4 v,4- • . « o »%..,•..»»« 4 T /^ o "" o « , , 4-V» v'.^ WS' '4-1, « ? ^.'•'^ • '̂' "'''StM'? Tolyabe Range south of Aust in. ' to; 'a p o i n t many 'mi les ' sou th? of?'the'i*':^''''':?^^-

:Wm'-
.if 

îl̂v'-'̂i/ . ̂ /, Several hot springs-'occur'along Rock'Creek-in.the'^SWxIof ̂'7--̂ ^ • -'^^ 
r ^ ^ V ' ' ' • . ' • ' ' • • • • ' • " . •• •' • ' •••*'• • • • '••• ' " ^ 1 . ' ' • ' • • ' ' ^ - - i " - . V h - % ' • • ' • ^ • 4 ^ , . 

r?S&f Sec t ion 6,'.Twp.. 32N.., Rge.^J'k6E.'^^ Data on ' the ' amount of. tf low/and#v'^ ;'j^H^ 

A'-pH t h e q u a l i t y of t h e s e sp r ings were not a v a i l a b l e . ' I t - i s believed'S;';^ , ; : ^ ^ 

l:̂ !:,̂ '"'';' t h a t the . . source a r e a s of t he se hot springs,^; lle''.to:f the/northi 'undervS' ' -»^i i l ; 
. • •• •••' • . . • •. .• ° . ' : ' • ; v ' . ' - - ^ . i - ' i - - ' . ' i . - ^ f : ^ M - ^ - •••••.:'• ; . 7 F ' l ? i i ' 

• • ' " ' • • ' • - ' . ' • ' . r f .• 

<the•..lavas.^ of thevSheepiCreek^^Range.;' '.The.iSpringSi mays-bexela ted*^ 

R e c e n t f a u l t i n g e v i d e n t along.-the'''west^-f lank:i!bf;;this-ranee veibout^^W'^^^'^iife 
, ..• • : ' i , . • • . •• . ••.i•.•̂'•v•.!•;'̂•::'';> •-••• .-••, -••. ̂  v •.'•'''•:<r - "v'<\,-''t3. .-v.-;-' *>;^*' 

5 m i l e s n o r t h w e s t of' t h e ' s p r i n g s . '•'The^'scarplet" in'J;he''alluvium ̂'*''''"̂  

.iv here strikes southeastward towards the springs area. The springs 

. . • • ' • , " ^ ( • " . . • . . • . • . , ; . • . • . ••'f*;.-in; • 

:.''-^:^;' •^.::•,. r - 'i^'-' •. - • .• •• •: - - i i " / ' , ^ ^ 5 * . ; - - . . . . •:• ' ,.. .-.•• >,- •>, _,c-. •^•;!t••i;%'^•^.•^.•^•:;.>f-^:^;^•«ii?•• 

:-.,'f;l«a.^.'%j^i' 



•• , : • . S -

possess enough latent heat to keep this portion of Rock Creek ice-' 

free during the winter months. - .. , .v.;.,'̂  

Ground Water' ? ̂  . « * , ' L r̂ t̂ -̂ ĵ ,̂ '' 

The existence of a large artesian basin in the NŴ - of Twp. 32N., 

Rge, 1\5E, , has been known for many years. The first artesian well 

in; the. stiate was " U^ ..'; ..... 

' d ^ i ^ f 1911<.) i|̂ M̂anyu:,arte 

l;̂ iSSfe'" Mountainfebut-dt^'was^' 

\̂ !f!\ tion as ho logs were kept of these wells. The bedrock cbnflgura-

tlons are unknown owing to the'great thickness of the central Ife 

-''' Below'this is an alternating'^ series- of'clay and'driver--sandiand. •'- '••''viS 

gravel to a depth of about 200. feet (Ferguson, et al., 1952). 

1 .,/v,,,5 Artesian .strata occur at various, depths up to 800 feet (Moody, .' 

„,!-..„,»., , Phoenix-(19k9»'^ p.V-2):^glves^^the'^folipwlng^lnformation*^inc<;re-*#s*g;f%i^ 

' 0 ^ ^ ^ i : - ga.?d:'-fr:o'y'hhe-'-6-lnf«h w e l l •dnillad^bv,li:hfii;TT-*S-Hi.f;ftol o^'lfifll ?SSiiTivAV.--1nrfl£"S'fî  

.PifillS''''''̂ '̂' 
tl«#^--the-S 

IS îiftiî  .'V'!. ' - . "Brief ly , the: material- ' -pncountered c o n s i s t e d of; loamy;*''-r''.?.'\f;,^S^^v 
l ^ i ' ; - '••̂ •;:;. s i i t 
^ ^ ^ ^ ..'\'-.,>'worn 
^^^i-'^-;' '̂ . •• s i l t 

•<••• to medium sand from''l50 to-171 feet, and greenish-gray-Vf'X'.v-y'-ffî klSî !;, 
;. : clay, locally known as "blue shale" from'171'feetv̂ to'v'.'̂ fft:. ' • ^ ' f - ' ^ - ^ ^ j ^ ^ ' 

y .. the bottom of the.hole'at ;197'.feet. Material 'slmilar;';svf:f̂ h'iJlf'lV'-̂ iî -̂
' ^ ' ' ^ ^ \ -̂ y to. this last named .Is'bellevedfto persist.to a'depth-''^^:^-ii^tJ?^^S:^0f^^ 
t,|;v;'' of at least 900 feet and'?.tpVcontain ,few, ,if any . ; ':':: '̂'rf^!,'̂ -%''̂ '̂ ''̂ '̂:MW':^: 
«̂!̂ŝ *̂e..v,....-4fi.<i,:̂.;pepjQQal3lQ..̂j,gye3_,. aquifers .#-The ' two -'sand'̂ and ' ' ^ ave l^^ -^ i : ' ' ^ ^ ' ' f ? : ^%^p!^^ 

..•>̂ ;iif..strata, from 15-125 feet; and-froml50-171 feet, .constiT̂ iŵ AfjĴ V?'̂ :̂ :̂*;̂ ^̂  
[ : f^ f tute- the most-'important^'aquifers.!;encountered;ln'"t>e:;p^%|fe^^^^ 
• • ; ' : ' ' ^ S ^ - d i ! l l l l n g . ..̂ ...v-.;.,,..:̂ .'., -.;.;-? .f--'%;'î /<.:i2||.'.'ii«W.̂ 't5S'fe,.;3'jĵ v̂  

The report by Phoenix (I9l|.9) Includes a detailed: llthologic '• : "\J^-
{ 

• _ t. 

log of the material encountered in the 6-inch, 197-foot hole (well. 

• - ' ; ) • : ; ' • - ' • • . , ; • • • - ' • ' ' • -^.••' ' '• '- - ' ' ' ^ ^ ' - ^ ^ ^ : ' ' ' : ^ } - ^ y - y ^ ' ^ • - ' • • ^ • ' k - ' ' ^ ^ 



^ % - 3-;; - A s ^ . . . -• '̂  ;_;- . . _;, ; ^ , . . . • • ' , • ' ^ \ , . i * ^ ' - * " - ; . ^ ^ " ^ • ' , ^ " 

i % ' • ' . - • • ' • ' - " . . ' v ' - ' . - - • • • • " • : • • • - ' • ' • - •• . . • • . • • . ' • . : . 

• % 

t-;: number 32A5-11D1) as f o l l o w s : 

I, Vi... ( '- • > . . . » s Thickness,,'DepthJ^^, 
, / M a t e r i a l ': ] [ ( f e e t ) ^( fee tTs . 

1 ... ' ' • . . ' • • • . ' , . . J i J ' »..(-• i^&^'-^A 

I - S i l t , g ray- to ' dark gray : . . . : ' ; 15A^ ' ' ?̂fif l 5 | ^ 
..5'^.,. 'Sand, med iumno .med iu ra^grave l rcoa r se sand H o coarse-^ f T" ' • - -.-^^-^-^'j^^^pj' 
^ . graveip. 10 ' 25?*'-

Sand, coarse, to medium gravel,"70, percent of sample .. l5 \ kO. 
I#i'4." . Sand, fine, to coarse gravel; coarse sand to medium • . • 
jSvv' gravel, ^0% of sample ..............;. 10 50 

Sand,;;^f Ine ,j,t ponied lum; \ no gray^l|> . ̂ . ,, ,12, ̂ , n f̂'̂ -̂̂  62 ' -T fl 

^^Iw' Clay> streak, light-yellow, "less than*! foot thick ̂  
-*;?'.;»;;.*. at 7JL Xeet ...«*..*......*..•.........«.............o X 91 
'I^ML SandV. f Ine, to medium gravelj :,medi\im. sand to medium 
|:'i!*:/f̂. gravel> 7 0 % of sanple^........4.. ij. 95 
|fe ;!' Sand, fine, to coarse gravel; gravel to coarse sand 

._ ^ ., ,_ , ... , . ,'='125;^^ 
S i l t , y e i l o w i s h - g r a y (5Y7/2) ;i/^^^recovering-.'poor; 

s t ra tum of ' sandy s i l t from ll|.5 t o 150 f e e t . . 25 . . l 5 0 
Sand, f i n e , t o medium g r a ' v e l ; ' f i n e t o medium sand, • r . / >-

lj.0% of sample . . . : . . . . . . . . . . . . . . . : . 10 160 
Sand, f ine , to 'medium; f i n e sand, ,̂ ,/>0̂  of sample 11 171 

• , " y e l l o w i s h - g r a y ^ ( 5 Y 7 / / 2 y t ^ ^ m & e d ^ 
, _ . . . - , > . _ . . . .... . . ^ ^ ^ ^_^^^^ 

. ' r ' 

li'PgK-i 

Clay; . _ - , . . , _ . . . 
.v ff^gray c l a y l$(nri/2)'::'lj'l\\>lyiXsh.l(ia^ and ,̂ ., -; , < --^i, 

^ 'designated l o c a l l y as the "blue s h a l e " ) ; n o t i c e a b l e ' * ? 
V} Nhydrogeni 'S iLLf ide* 'Odor . j ' ' f • • Y e l i o w i s h ' ^ c l a y may b e z o n e - ' 1 i"^•'<.•'»'"•?.,.' f\^i^ '"'^^lA-" 

> J 

t A * abundant^ i n c l a y ' . . . , > A J / . X.;.:, ' : . . ' . ' . . : . . . ^ " 12 f. 
Clay, g r e e n i s h - g r a y and ye l lowish-gray>• 
. # t h l n :beds, -J. to 1 vlnch thlck^Si^Calcium > 

'i?r r̂  , : .Cabundant '?in. .clay, . . . . . . . ^/.^..JjM^i, .••....•..,.'.' ' . A ". > *,7/.,'"' . '.!]197 - ^ 

K^'^ ^'4fQ:.'>-c^i^^5: ^̂̂^ '; -̂̂  '>v^V ^ , > 9 z l f 
'!i%''? l/4-;Color i d e n t i f i c a t i o n frpm Rock-color c h a r t , Nat . Research '? '1 '^ ' ' ' ^ l * 

p l ^ t , , . . : . ^ ^ * p ^ a i ^ B s , . f e 4 ^ ° - ^ ^ ; r f i 1 ^ ^ i ^ - ^ " ° ^ y?;^! wa^ t e s t e d ^ ^ , - , 

^ ^ V ^ ; • • ^ m k i 0 ^ ^ f ' ^ ^ ^ ^ ' f ^ ^ ^ ^ ' ^ ^ ^ i $ ^ ^ ^^^ ' ^ g .p .m.) ,wer0 .pumped.^^W 
, V ; ^ . • ' • • " • ' • " • • • . . • • • •,! :.;.. •• ' • • • . • - ^ • • • ' . . ' L r - : ! - ^ f i ; " " ? - - > * . ' r ^ h 

Ijigry r̂ ' •Draw-downjwas#39j^'feet*V:tlmsfg c a p a c i t y of ^less^ than' ''̂ '';̂ ?%-?' 
K " • • : ' • . ' •• . " . i i • - , 

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

/̂' casing was driven to 2k feet. , The 2-inch casing was perforated in y h 

^^'^^^iM^l^ottc^-^^^^ 



'••-:-•••'•••-: • - v - m s ^ ' 

it into the ground. The water-level inside the 6-lnchcasing stood 

at -6.95 feet belbw the i-eferencespointjifciWhile the .water outside of 

<:S1*. •-

.Phoenix :(19t(9 , :p.; 7) .giy;es*the-analyses of twptwa:ter:^'samples- from'̂ ?.̂  

the^6-inch well as:..follows:"{:•:-* :-, . ;• y /? ,̂.''!'' . »••',( 

: ' i 
o f : t h e c a s i n g s o f t h e w e l l s i n t h e N W ^ o f t h e w e s t t o y / n s h l p , . a n d t h e •{ ' ' '^•• ' 

•' ii • • • '^j--.-.p'.'';-5-"(; . . • ' . - • '• ' . ' . '^t '-v-^i ' •' ' ' ': •''-••-' •' ' • •. • • :• .: -f'-iJ ' i -vi ' " ' ' r^i-' .'••q-.x'iji'. 
^ v ^ ; ; : . - ' V i ; i ^ v ; 5 . . v < r . : r ; i v . - - ' ^ - . • •• - .\ • •. •• .^H ''^l^^^-j^r;- '•̂ ''- • ' ' i ' '-•• • -̂ ' ~-r.: ' ^ ' ^ ^ ' ^ - ^ - - - ' ^ ' ^ ' ^ ' ' ^ ' ^ ^ ^ ^ - ^ ^ - - i i l ^ ^ l ^ : 
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flow from the upper artesian .strata .ls.vg,e^ sufficient for 

ordinary domestic purposes although for irrigation purposes it is 

•̂•̂  • necessary to pump water ̂ even from the deepest strata..,? The^artesian ,'fVy 
•at 

was reported, from wells in Sections 8 and 16, Tvp . 32N., Rge.,i|.5E., 

necessary to pump water ̂ even from the deepest strata..,? The^artesian /•t '^) '^ 

qî ĵ-v̂ - .water contains a comparatively, low percentage ..of'^sollds.*,,,%Sulphur,^ ^̂ v̂ '̂ .̂-v̂' 

at depths of 160 and 250 feet> respectively, and salt water.was 

..|̂!.w,v •i.eported''̂ 'ln-"-orie '• 

?̂ -Vft A * 

_ _^ j r ie ' 'wel l ;west"of ?:Battle:Mountaln 

' f ? ^ - ^ l i s f f * ' - - ••• •••'•• - ' - — * • • 

4 ' i ^ l • ^ d P m e s i j . < j . n c o u o . ... •• • . • • « . ? . : • • . .......•• •;;•;."••?•,•-.-•- ••.•.7..»',«vv.'r • -):•.-; .• '- ; jri ; ?;• 
"•( ^ f t . ; . . , . •• , - ' • • . " - - . ' - • • • . • ' ' ' • • : ' ' •' .- ' : . ' , ' / ' . ' , . ' • • ' . ' ' • ' ' ^ ' • • H . ' ' ' • ' * " • : . 

Most of this water is doubtlessly derived from the Humboldt L . ,:;',v,.v':-; 
* ' . • . . , . , • . , ' . . . . • • . • .•-..- • • - • " . . . - .v,'.-; - . , ( . • • ' - • • > ' . - • . ; • ; •••,.•;•*?'<•* .. . 

i t 1 - . . . . •• • . . * • ' * • ' ' . - " • ' * • • • ' . ••• -.-!.•• '• • 

•* ̂  River and Rock Creek with a smaller percentage coming from the sub- .- ̂  
J*. 4 J .• : - . . ..' -I ' - . ' . . . . . '•,•>-'••-'*•••'• 

^ tk^ V surface Reese Rive 
; ^ ^ ^ > ••^;t^«?;.;^-f,|l.f-;,t;!n.f^v^--.--: 

'•er. .• Thera^iis^^ia-^poss iblllty. that4i;theu;,ai^.esianj^basln^gj^lM'. 

^4^-^^f^ l̂ ^ could be. extended south oflBattle Mountain for..severalCmiles«y£About'V%^^^^^^^ 

25 miles south, a group of Texans are drilling wells'in,'ah.tatt.empt •;'',', 

to -qualify lands in the Reese^ RlYQF valley for ownership under ..desert Q-

vj Hr:^ entry''[statutes • ='i. The discoveryiiof-artesiai 

^^ gation'Wter,''would'greatly^enhance the -valu 

^<^ • the Reese^j-River-valley. • In 191l4..-the water table near.;i.:iithe:::Re 

^f,¥L4 t;was,̂ nly;Ubout..vlG::i'eet/̂ b̂elowî ||̂ ^ 

^Ti ^ 'to;'drill,f rom; 60-80'-feet:'for-water iMoody, ̂ 1911f],.-^phg^Fat^rMjable|;^; 

/iii«̂  in the, Hvimboldt R i v e r valley-vislonly a f e w fee t below.'.;.the;/i3urfacel-:̂ '?'l'̂ 1l|lŜ ^ 
h . • ••" .:̂ .'•;:.•••'-•:•• :• •-'""̂ ''•̂ "'̂ : • • T . > " : • - " > . - •̂ ':'•• • ^ r ' ' ' % p r - : t m ' n : ' ' • ' ' m M ^ . 
t*,> \ and in places i t . coincldes:withi the surface as there fare manyAlarge'-sWî ^̂ ^̂ ^̂ ^̂  

' f - ^ k • - -- -' ••. , -̂  - .. - • • '-. •. •• •. • " . . - f tvv i ; •.• -;. '*«• ' , . " ^ t f e f c • 
(T*^T mo T>.ci-hiT nrifl .n'rofimnTr . fiY>An .<? i n "rmf-.-h .+invrn.<5Vi1r> .<3 . . T-h« • .Q-hoT T ritwooaej-Ji/Sf* 4--ho'"S .v 'i;«TAi.Mi;s' 

m a r s h y and sw a m p y - a r e a s I n "both t o w n s h i p s . . The:shallownes3:Ji^df, the••v:H•i<î %|• 
-..-'• •'; :'••.• 7 p - \ . , . y : i t - -".•.'•. •̂. :•: -••••-. •>:;ufiy-.• .•••v#̂ -̂v.-̂ '-sit-'--'ĉ -jfe& 

w a t e r table' and; the'recharging• effect of the river s :practicallY.-̂ ':':>l|Sl''lfe|iM̂  
• ; - . ' • •" -' • - • • ' - • ; -• -.-. • • - . ' - . - • . • : • . . 1 " : .•;-;»^g;|:-•ir;'^;i; ; . v ^ . j j | ^ - - - ' ' i i | ^ ; $ ; r 

* "̂ "̂̂ '̂  ' assures, suf flclent,iwater..:for#localp3irrlgation:iand4stock-rwaterlng|needa'^:fe 

^^ ''lfi^!f'^A-:well'^drilledyin''the-'extr^me^:^-N^" 
' i : • •• -. . - - -.. .;.-....'.-*-.; T .. I.. V •• . •', ,- -v';.''.VIT :• '• 'yC-'f-'- 't.^ .•,••. ^ •'.>ty'>>-''y--^S!i!k',--

"̂""̂  " ' i|iSE.',''about ̂ 192l|.'failed"to produce"^'sufficlent^^vatefe 

purposes. This well was drilled to a depth of. 6l5 feet to '"bedrock" .f-'̂f; 
•v^':^.-^'. ' '-• ' " • ' : • ' , : . ' ' - ' 4 ' ' • 

.|j^|^„ (piark..,^and E r s k l n e , 1921^.) (see A P P E N D I X "A" f o r l o g ) . ' • • ' ' • - ' ^ i - " 

• h l ^ K : : ^ - ' ' > i 0 : ^ r ^ i i - - - ' : - ' v--':-.«'-: . -- '.y. '.-r-.-̂ -.o..;-̂ i!?>.!.\r •..,••:: • '• -y.-'-••'•^'•;.:%v-^<,^l'^p[#'^ 



sfffSy 

Probably sufficient v;ater for agricultural purposes could be 

i developed almost anywhere within the Humboldt River valley pn these 

tr*'^/ two townships. .For a brief discussion of water'rights' in Nevada/-''-.f; .",;.̂  

see report-, on Twp. 30N.,nRges. it.5-l|6E. (Oesterilng,»19.60a ).,.,̂Ĵ/., „.. ii;,,,̂,,,̂;,̂, i 

4 I 

I GEOLOGIC SETTING 

I Various types of bedrock crop ou|t over about 12 percent of the ^ 'i 

IcWv" mapped area. The remaining 88< percent of the area is covered'with «-̂V>s'̂-i'7; 

Î..'|-»|̂  surflclal deposits of Quaternary,-age.i. Lower Paleozoic-,sedimentary, •i<*,̂-̂j'?j 

rocks,. Tertiary and Quaternairy volcanic rocks, comprise the consol-

idated rock units. ^k" ' 
* " ] 
|*L%W -•;^;2..iisf.».Str!uc,tural.,and,;s,tratigrap in n o r t h - c e n t r a l , ^ ,̂ -„ss,, 

Nevada*are;^:excee(llmlyl!compiexv#lRoberts:et al.-" (1958) d e s c r i b e t h e "'"^z 
-. .*•'•-....•.' i'. "••'•'/'-•.• M ' - . . ' . ' . ' . , - . < , ».'; i-^-. - ! ,;?'';';,'^f.!'?H^'>5-''''' ..f-s'".!'!-'' '•,'.• . " - " 

sr' ' regional structure and stratigraphy:;:in.detail. They state that ' '"̂  
u • -• , , ' . ; " ' •• •' • • " - ^ ' ' : \ . y : i ^ ^ k ' - ' \ ~ > • . . • 

\ t h e r e a re t h r e e d i s t i n c t secfimeril'ary: assemblages of p r e - L a t e 

t in that portion of the Cor-^ Misslssipplan age that were deppsited 
, - | l ^ '^'siv;•'!:.;. .''i!:'H?a^jj«-v'i>.-s.?;;,:v-.i- ••^•5»;-i.*.a>i':; Ki..;:.!:S.^.,ji(;s'iaii!i8i6.''...iifrfr- •: 

,, d i l l e r a n . g e o s y n c l i n e t h a t extended vf or i335 'mi les wes t ' o f Eureka , ,^ 

^i I?* Nevada.i;,,4sThese.;,thi».ee:,assemblages:^cpns.ist, of an e a s t e r n , ' western, . . ..>̂ . 1. -1' 
ar^!*;,*^ • ~ • / • • t / ' f ' ' • • • • ' - v . . 7 ^ V ' ' : - : ? ' - " ' ' - ' ' ' ' : ' . ' . ' \ . : ; ' : : ^ . , - - . : ' : ^ ' - ' : ' : , ' ' " " ' ' ' • • . ' ' : ' • ' * ' - i ^ ? . ^ ^ t t t ^ i 
^ 7 ' •? • - ; . ' - . • •••' : • : • • : • • ' • ' • ' t i t 

iji'î  while the western eugeosynclinalfassemblage consists of nearly 50,000/%J 

J^> Between these two, a third?;assemblage, the-transitional, is locally •'''v. 
' - ' ' • ' • • " • ' • - ' ' • ' . ' • V ' ' ^' • ' ' ; • " " ' . ' ' . • • T^' 'i''.' ' w ' 

f e e t of c l a s t i c :.and!Volcanlct-rocks wi th l a r g e araoxints''of c h e r t . i > •'••J i 
. . - > • ' « ' • • -. ^ • , ' • • ' • , - > - -'• • ' , ' . ' < i ' \ ' - " i",.s-i •••...• -.. . ' „ ^ , p 

'.,A 

f 
recognized. .This transitional.: assem^ belongs to neither the 

eastern nbr the. western typeslbut contains'elements of both. The ^ "̂  

broad,geosyncline.in.^whlch theŝ e, three assemblages were laid down '̂̂v.,'"'' 

l«4 

pe.^^sl^t^d •iintll;;neart..:,th(^ P e r i o d , , a t i:which'time .^^Ju^\ 
— • • - ' • ' i ; ^ " ' ^ i ' * 

the A n t l e r orogenlc b e l t , betv/een t h e : i l 6 - l l 8 degree m e r i d i a n s , was -'.«-•&*! 



; , * » ^ f ^ - - - » ^ 

. * ' . ' • ) ' 

.-.f'-'tA.'-'.'.,- a ' . -.' I . ' ' " • .• • '••. ' K . - . '- . , • - ; " • . ; . > . . ... ,(•«..,.•- r. • . - „ , • . . » - , ' 

J f l j j j ^ ' ^ • " • ' • • • , . . . ' . ' . ' ) " ' ' ' • . . • • • ^ •• ' • • • • • ; ' ' * ? ! J 

j M , . . : ; ; : : ; ' • - ' . - - . • • . • ' • • • , • • . , . ' • ' • • - • • • > • . . . • • • • • • • • -•• • • ' • » • ' v " ' - i 

If;-,:';;.,- • 

I'-i-i.' intensely folded and faulted.. This orogeny culminated in the Roberts 

•* .• Mountains thrust fault in Late Devonian or Early Misslsslpplan^tlme >•?'''̂ î',•*• 

' /-̂  that'-<brought western assemblla ge rocks over transitional,and"-•eastern^^v^''IA ' 

d 'V assemblage rocks. The Antler orogenlc belt is approximately 80 .̂  I 

1 m lies wide and extends for over 150 miles north-northeast across 

central Nevada. Wlnnemucca is approximately on the western edge ^̂  

V' , of ""the belt and a line ̂ through Mountain Clty,,,Carlln and Eureka''"t Â^̂  Vv"̂ ' 

'̂S).l markŝ ,the eastern edge of/, the., folding. ̂  Subsequent-to this-forogeny-s. *jiSl? s 

a series of coarse clastic rocks was laid down over much of Nevada. 

4 - -̂  These rocks range in age from Early Misslssipplan to Late Permian 

, -^ and are termedi.the overlap assemblage (Roberts,, et^al., 1958,, p., » ̂ ^,.4. 

' ."• 2820-2821, 281;[|.-281|.6, 2852-2851;). ̂"-* . '^^ W f ^ > ^ ^ ' > ^ K ^ " ' ) ' ^ ^ * 

'̂'̂"'•' * Within the mapped area, only rocks of the western assemblage "" " '^^^ 

occur: the Valmy formation of Ordovlclan age and the Slaven chert 

j of Devonian age. 

'̂= ' Summary of Geologic 'History '" -̂  -̂  \ f . -̂̂  ......v̂..-
^' •* " ^ 1 J -

^ \ % ' The following tentative summary of the geologic history of "̂  '».,^j'^ 

' i-^ '̂̂ t northrcentralNevada w a s compiled b y W.,A. Oesterilng from published" s?''''̂''&Ĵ  
*• j . ^ ,,, ^ ' ^ ^ ) , •I ' ^ > ^ ' C 1 * " i->f'«i'^,-i ^ 

^x^'J^^ literature, especially Roberts (1951)» Ferguson, Muller and Roberts "-M^^/ 

! 
t 

' h 
(1951 .and 1952), and Roberts Hotz, Gllluly and Ferguson (1958). . ''. 

'J'̂ ^^^^ The compilation is lnj<part substantiated and augmented by the'current,^* ,*' 

.,]ĵ  / mapping program of the mineral resources survey of the Southern .* *-• 
A 

Pacific Company. Episodes pertinent to the two townships of this 
r ' 

14,,̂ ^̂ , » area are indicated by an asterisk.-„E.„ . ,. , . \ ^ 'K^^< , \ ^i ?.*̂ \Jj«. 

E P I S 0 D E, S '' ' s' ' . >D E Ŝ C R I^P'"T>I 0 N-„ v .5̂''-.̂  
Depositional ^ Tectonic Intrusive ff •* ' t-' 

.? '' 

Recent Infrequent stream run-off->f; 
stream aggradation, and accumu­
lation of post-Lake Lahontan 

X 



? « " • « - . • : 

•Il-

i . ^ , ? - ' 

^1 * 

i-i,*- * I'tf 

t J . 

'•/ E P I , s 0 D''E- s-..yV--;^:---", 
D e p o s i t i o n a l Tectonic Intru'isive" 

..•a.',.,..!- .. . . ... .J • - ^ . 

D E S C R I P T I O N 

^ 

a l luv la ; i f a n s ; ^ Des i cca t ion of 
Lnt ermont ane-•lake sjiff ormat ionsifef 
of. 

Pleistocene 
(late) to 
Recent 

Pleistocene '" 
(late)c ' I- ., 

M inor,„moy:ement sialong i'no iroalis 
faults,'especially near margins 
of basins;•»? formation of scarp-' 

. lets in pre-Lake Lahontan; 
alluvial idepo!slts..V ''• '..•.;:. 

' ^ Ab\andant *ralnf ali^^'active stream 
,̂,̂  and.* shee,t-wash erosion,'::"accu-'*'. 

'̂  ' ' mulation^tiand;'dissectlon''%f,^^ext.er^ 
*«»rt,|. ,)̂ «̂ V''j'ii-̂ «?̂ -Jiĉ  'j^ slve,;^ipre-Lake•iLidiphtanJ^iallxj-^i^ 

v i a l ' f ans ;*^ - ln t e rmor i t ane ' ba s in s 
.•••'.- p a r t l y f i l l e d w i t h : w a t e r andcf;-' 

. . , l ake sediment; Lake Lahontan' 
; .* ' • reached a maximum :ielevation :of 
• ; . about k»l|;00 f e e t . •,; ; 4. 

5f f 

Pl iocene- : 
Pleistocehe.-ltjn"'? 

; . . .^. i t^. i ; . .^,^ ' ir , . . j .^" ' i :AbtM.;. . , . ;• .• .r4 ' . , . . - * . . - ; . . 5 

Basa l t 

;•••-'"•/Pliocene- •••"•:•'•'•-' 
P l e i s t o c e n e Dikes , l a r g e l y b a s a l t i c a n d \ 

r h y o l l t i c . - 5 J • •.- • . ' , - • . . ' [ ' . • 

: i ^ 4 l ^ l ^ " " ' 
• « ! # • ' • ' 

Miocene 
l i»^' : ' ---Pliocene1i#p>:^-^^^'^^ 
. . . W ( ; t « r * - * f . '-'-'• I . , • , ; ^ -s^• . • ^ ' ; l • . . • >V- V . ' • . . 

Pliocene- ,.. Maximum development of basin-
Pleistocene feiij^%^^/*-.yV:'*f ̂. range .blpck faulting :along gen-

' ' ;: . ' .: "; ,/,:l̂ ;V -v , . erally northerly trends;* (This 
•̂'•i'--'X•,•%•-••>s.\\ii .;5;-%|;"•'';.l!|5|:'*r'-r.̂ •- -.^''-'^episode'ls ' largely^responslble-*' ' -

.•:;-:-••;.:• '-•;•.-: . :̂.••--. •..--'.;.--!? ' '•';.•• -•;,P.?'esent,i,t^j),ography:^^:.;,-,,;,,y^^cfe 

-4W'-Vî «'-î -̂' :>:'."v;!;r'"iS:lv:*'##f:# f̂e:::-̂ ' s^r^'i^.,-^Extensivagvolcanlcfiactiyity^-wl'th 

# # € : ' • 

: ' • • . . n " . -

• • • • • - i . K 
••l-,..<. 

• ' ' I ' V . ' i - : 

t̂ '̂; :d ep o s 111 onif'of^uf f :ii:tuf f ac e ousi^l • 
.^sediments vend' l n t ere alated:>i:iaya 
of the TruckeeandrHvmiboldt'"'for­
mat i o n s ; -'these-^ formations,, prp'?'̂ }', 

...;-bably. accuraulated/ ln many.'-':':Q^j;; 
s e p a r a t e b a s i n s developed.,by'l^,.''' 

••lava-'.dams: :and'':faul-t.lng.,^*:^'v ,'J*f|̂ J,̂ ^̂  

Lava flows,: ' . ; ,especially„.thicki|^r 
.andes 11e.,•». '-i.̂ ; :v"•:'; \li:.^^i''•'-' *;•• •'-*'̂ ^%-

;.. • ; • • •->:• y • y \ ; • - • : . - H • ; . > „ : - . i ^ r v . 

••n.s!^Afe',|^i^•i:.^^^,fVi;f;•;V•.•:.011gOCenerf^(•.7).s,^^^^ 

o'f;̂ ':;-::; ,::,'j.,>: ~ Major ' e r o s i o n a l ; i n t e r v a l ' w i th probable^ ' ln te rmi t ten t . ; •̂V .̂  .;S-̂ ?̂̂ ^ 
"'"•""' •'-"• .: u p l i f t ' w h i c h preveri ted^ 'peneplanat lon; •'streams•p^:'^*^'-''•''•?' -'"'w'^-

p robab ly d ra ined t o the P a c i f i c Ocean — 

O l l g o c e n e ( ? ) - - : ^ ;^ 
M i o c e n e ':.-,' ' : :" 

U^^fik.A^'^^i^'-MMS^^yiyi<it'P^-^•.•»-'^^'MH^;ift:'.v!:.%NH;*ir?llj.-.<'v;-!.:'».fc.'!.'-.if SM--;• -i.-;' =;;;;..;.,̂ ^^=.=5?.;.:,ii..:.-.̂ i.&i4 .̂rti-.«'.ft̂ ,̂-:.<.'*fijgj*iS.̂ .; 
, . ' • < . • • • • , ' : : • ' " : - , . . . . - . . . - . ' , . • • - ' < • • ' " ' . . ' '•• • ; - * . • ' " ' ' : : : * ' • • : • . ; i » 4 ; * ' ; i r f r ' : 

• f ^ ^ ? ^ " v - ' ."• .•'^v•4-... •.--.'"'•'•^•fi' \ > . ' ' '•'•••. ' . ' " ' • •^ ' tevr ivt ' "• 



^ • ^ 

f y -

E 
Depositional 

P I 
Tec 

S O D 
tonic 

E S 
Intrusive 

Cretaceous 
'̂  to 
Tertiary 

^̂  (early) 
1 « - <-

• j ' V - , ? ' ^ ' - - ' * • ' • ' • ' " • . ' " . ' . . ; ' • • • ' - S ' . ' - ^ • ^ : J i ^ ' i y ' -

D E S C R I P T I O N 

c omp o s l t ipn,'*,but5'charact er izedfr 
by -quart z|monzpinl:te^tol^ranp^|^;' 
diorlt:e.;l;pr?o]3ab!iy^ecorae4pr;p:r^ 
g r e s s i v e l y ^ young er|;^.to,ward s t t h e •',. 
e a s t . :••^'•••^;%=;•V;.^V•••-•-'f ' |i:?.fiv'!-. • '••:'. ' & ^ ^ - ' - . »• 

"... î  ii, 

, M l ' ' • • -

»' j» V 

I 

^f i 

)- I * ' 

Trlasslc 
to 

Jurassic 

Jurassic 
( late) to 
Cretaceous 

Trlasslc 
(early) 

Permian (?) 
to 

Trlasslc ' 

Permian 
(late) 

S i n 

.^ 

V i 

Nevadan orogeny: -west t o east_,: 
t h r u s t s wi th l o c a l drag f o l d s .' ;;3 
ac c omp an i;ed*%y|^reg t p n a l ^ y n ^ • 
me tamorphl sml?^ln||region(S;we 
Wlnnerauccey|lwher^o!|ya^t':|fereaaP^ . 
slateltand^hyllitei%^re^J|jprmed.^!^ 
E a s t ' t o ' W s t ' i ^ t h r u s t s f arelindlJ-:''^;''-
ca ted in some a r e a s , • e . g . , . ' w e s t • 
flanks.tpfJSpnoma, and ::East.: .,%:$^' 
Ranges- M A < 

'?>. '•' 
r'M'iG 

Two.facies.kof marlne: depos i t s : : * 
T r l a s s l c . conglomera te -carbonate 
sediment s>lh^:th^teast.!^( C h i n a ^ ^ : 
Mt. - Augustaji;Mt.-'^siequenc e;;pf :g|;:::.::, 
f o rma 11 b ns) •', 'fand'': ia*?t r eme nd ous ly 
t h i c k * s e c t i o n o f - T r l a s s l c - J u r a ­
s s i c a r g i l l a c e o u s d e p o s i t s west 
of a gene ra l no r th - sou th , l i ^ e : : 
through Wlnneraucca,..r:' ..,-• d.. yillii •' 

M Inor.V t ec t onlc ;:'.ep 1 s.ode;!' Ind ic a t ed 
by a ' s l ight 'Sanguiarrur iconformity 
b e tween;, jb,he|:Lpwpij,|*Tr l a s s lci|(p,hi^ 
M ount a 1 n :̂  f orma 11 on * and "̂, t he :|l!e r^' 
ml an. 
format,: 

Ma j or v orogeny :,;';|^lnt ense-i-foHiing" 
in the west'^' 'and:flai^e-scale%)ver-
t h r u s t l n g .develop'edf du r ing ' p.p...st-. 
Haval lah -^'pre-Koipatp^ tlme;^^|i|: 
west to -east:- thrusts"carried5iS^:^ 
Pump e rn 1 c ke 1 and'' Ha va 11 ah;.:f orma-

-.tions^«-lntO'#area^^rom(^;wes/t^'6f^^.: 
WInnemucc a, .J; and:.'.^,,at.vieast {.as-lf.ar... 
eas t '• a s '̂  Sho shone-'Range ;^'iipp er^^'-
p 1 a t e'; roc ks^c Ip s e l ^ y ^ l d e^ , , ^ f 

ow e r. p 1 a t e.-i»-w a rp e d. ;-Ĥ ' ; • '-'̂ f'̂ j^k •-' 

•*v t J-
-15-
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^ fir.,. 

! 
1 

.tffefc;:ia.?;_^a.,;i. 

.;»'.i.«;j4 

^•^»jivivhS''^i'^i^'^''i't, \ 

. .• E P I S O D E S ?;̂« 
Depositional Tectonic Intrusive 

Pennsylvanlan 
& Permian % 

D E S.C R-I P' T I O N 

I n t e r m i t t e n t r.upllft and sub-.' 
aerl .al . ierosipn, . j indlQated-.by^g| | , 
d1sconforml t i e s ;between the^iffikn 
format lqns|!oJ[V|thei.|oyerlap:f^^Sp^ 
ass embla:ge ̂  (Ant lerl^sequenc esbf;f 
Robert'stSlHot^^^Gilloily^'and'frtff'^ 
Perguson;:';.195B..)>if:^f?^'-•' ;'•••' '•§^;-

i^i 

i « 

\ 5 ft 

Pennsylvanlan 
& Permian 

J - t 

Pennsylvanlan 
(early?) 

Misslssipplan 

Devonian 
(late) and 
M i s s l s s i p p l a n 

r^-

Cambrlan, 
Ordovlclan, 
Silurian & 
Devonian 

Deposition of Antler sequence' of 
overlap assembla ge within Antler 
orogenlc ̂ b.elt; v..chert,fi sand s:t̂ np *. 

. and-,li t t le«lavai-ofT«Hajf;allah^^^v 
format io.n|?acpumul'atedlln''-feiig'eo!^:'.^^ 
syncl,inQ^Qf|iwrestbiyi|l^ . 

Chert and I n t e r c a l a t e d : andes i t e 
accumulated in the eugeosync l ine ' 
of western'Nevada'^tp form Pumper­
n i c k e l formation. : ;' . V ;;>v, ••[ ' ' ' 

Rober t s%bimta ihs*over thrus t .5%'-
ciilmlnatedl5the;|Antler|orogen3^)|! ' 
chert',:?l"cia's:t ic s^^andiWolc an ic sllof 
western'<assembla'ge:SrockS;:vB^eref%?i 
c a r r i e d eastward vover t h e t r a n ­
s i t i o n a l rocks and the carbona te 
"jand c l a s t i c sediments of t h e 
e a s t e r n assemblage.% 

Fold ing ^and-"upilft!^,of A n t l e r '"' 
orogeny i n wes tern Nevada, warp­
ing and u p l i f t ^In c e n t r a l 
Nevada,.t ' ir -••', 

Marine depositlon^of eastern mlo-
geosynclinal,-*?- transitional^'and ; 
western eugeosyncllnal assem-f | 
blages of Roberts, Hotz, Gllluly 
and Ferguson (1958). 

f ? 

., Lower Paleozoic, Sedimentary Rocks 

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

Valmy Formation (Ovch,..Ovssch, Ovg,'̂ .Ovsg, Ovss, Ovls and Ovu on map) 

w 

i -'MinS: 

3!"h 
::-Distributlon.....:-Rpck3^"l3elongingto:"the:Valmy foimatlon crop out over 

..."'..A 

large areas in the Sho shone...Range. In the eastern part of the mapped " 

area. 
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_^,>^"^'^*. *«:^>^ f i r j ' ^ *V 

Lithology. The Valmy formation consists largely of inter- ; 

î  : bedded qua:rtzlte, *chert and argillite. Indurated quartzose sandstone,:: 

4 i ^ - : with! a..little ..intercalated limestone, sandstone, and slltatone."5':4The. |y«4? 
iw;,:^%Ki§;;,'--.''V: ••-•-'.'f̂ .''-'' -. ••':-.- v ' :• • - .̂\- < * ' ^ r v ? ;t •,?--•!• aii^sfesi": 
•'•,it'v,..Sa'-?t". • '• • V C • .... • ' .. - '• ' ^ t p f i t i ' . ^ -

:?*'-f-*̂'. stratajstrike north and northeast but dip determinations are'̂ imprac-t̂ lpi'.,; 

'̂i*':'': tlcable owing to the intense deformation most of these rocks have :.;|;:'- undergone. . " .\ - [-* 
.*!' • . •, , , 

•»,.[;.-

îl|i:;i;'̂ .;-,v:î .v.-i.:M(The;i;quartj2l,te .;_.ls,.,thlck be[,dd;ed j;;tQ,;m 

'̂•ŝftl̂fvJ-; arid tranges'-vin'rcolori^tpn'; as:f reshr^:s' 

^|fe*':'gray 1 sh-blue .:''̂ '̂lt--':-ls''̂  hormally^ 
cr;i».'i..t, • . • -• •• . - . . - . . . - , . • . , . . • . V • •-

v ^ . . . , • •. . , •••-. ; • • • . . . . - - . v • = - . . , . . - , . ; . . - - • . . , t 

• J - ,1 1»1 

•K-̂ SfltS,;.'-""-' 

gray 1 sh-brown. ,,'":.' • 
,, -' •'< ;••• • ' i . ' x -

highly resistant to weathering, :forming rough, jagged:topPgraphy. 

It generally weathers to. a light 

'-:"'.' The, chert- is thin-bedded, ••commonly"in bedsrl-l4::*incheŝ l?!thick,:#f»'̂ Ŝt'̂  

verlegated; to black, highly,?contorted^, and 'contains'a.V'few.«;ithin".inter-.gg:î ^ 
-i- •., !'• •••,.' . ,• •'.'• •• . • -..U^'..':! ^,.;.iv'4-.«.rv.K;:'''-'".-.'S.;.i.. •.'•••'•''•• •• '•̂ '•'- f - i f . •;:;'V-f'«-.•••'i''':.."#-i.>!^S"»''?{.'i'-?v. . . - . ' r . ^ ^ ^ 

beds and partings of argillite and tan s lit stone. Fresh and''weathered ' 
• . • ' . . ~ ' '• . . ' - - ' i ' . 

colors are about the same;- Locally, chert .and tan, fine-grained ;; ' 

sandstone occur in nearly equal proportions as alternating thin inter-., :, 

•••••-••- : ' .-/ ' •- '.::-'W(- --• '':":• i f0;(- ' - i 

bpds; which .were mapp,e.d. as,, s a n d s t o n e - c h e r t ^(Ovssch,;;on .map)..-|̂ LUfc;:?;«.vî  
• ' . . : . • - • - - . \ ' • ' % : ' • " ' 

\ .̂ ft-y A:;:'.'.-;The indura t ed qua r t zose sandstone i.? 'generally:fine".to'medlximrff 'J | |5pt 

;f-iî ^ .gralne.d-^;and':-rangesviiln}|color|frpm:':light .tan?:^ovbrownlsh.igrayv^^ 
m , 4 ' ^ ' ••"' ̂  "-''4*^- .••-:.^c-(-'^;.^^^i^---!' •;• ,• • • • ^ ^ ^ • ' ^ : • ?i'^.-^^'-*'#'-,-:^;?!^'^^#::|^:?:;^C 

l/i4'* fairly'resistant to weathering Tand usuallyJ'f orms/-distinctivef outcrops.'-Mi^f; 

The sandstone is nearly ;always. fine-grained,: usually/iilight .;tan,-''a|||ŝ ^̂  
. . . ' • . : • . . . . ' . . ; , - / -.. ... • ,. - V -; ••̂ :v-'y,.>V !:£ : --i: v ^ - ^ l s ' 

'̂ "̂  and weathers t o small p l a t y fragments.^!;' I t : is , . ,general ly; :so•j int lmatelyj^^l^ 
,• • • - •-' • , •--, . • • . . ' f i y . ' - . ' y -'.X'...'•'!:':-..•;*-'•' .. . .;. ' •.Ji'itf..|-->';J5.'; 

Inlterbedded with chert that it is Impractical 'to map. it separateiy.Jand,':^; 
•'- " ' • ' •• - •' • • • • • • • • * . ' " • - • - • - ' • • ' ' • • ' ,. . " ; : ' - : ' • : ! . , : • ' • ' • • • • ' " ^ " f ' ^ M : ' -

therefore, it was largely mapped as ;sandstone-chert. (Ovssch'ion'map)*-Vfs^^^^ 
• • . - : ' .: • ' . - ' • ; • ' • - • - • . ' ' ' •• • '-. - t ":,;,,. , • , • ' - ' ' > • • ^ ^ • • ^ ^ • • / , ' r •'• • . ' : : S f j y | 3 : ^ ' i : 

^ ^ Fairly, extensive exposures of sandstone-chert occur on the lower ' .i^Sr 

y t ; ' flank3,^pf:,Argenta..Point ;and.^Invthe Ei,.ofv.-Sectlon,;23,, ,Twp. :32NiV Rge.^^llS'^^ 
^ ' - ^ • " • : » v - . ^ < . : ' ^ ; ' - ' • • ' - • • . • - . . - • ' : . ; . - , ' . •• •',,•;.- ? . • • • " : - • ? ' - • • • • ' . . • ; ' ' - " . ^ j ' - - - - ' - • ' " . " • ' • ' ' ' f ^ . ' . - ^ . , : ^ J ^ . ? • ' ^ . ^ ' - ; : • . : : - : f - ^ ? ^ ^ / ; . ' " 
"̂  / • 1 / : ' * ' -'-•-,'' •• ' " ' . , ' • ' • - ' • ' • •: r - - '^ ' r ' ' *' '• - • -. " ' ' • ' : < ' ' • ' : ' • ' :.''.-'-.'•': ' '. ' ' ' •"' '•'•>'i.4i^iit v . ' 

V f ' - k o E . - . - - : ; ^ ' ; ' ' - ; . . ; ' . ' :.̂ ;'̂  ;•«••''*,-• .̂ '. . A - - : ; - ^ v ; r : ' . . • , - : ' . . : - . !^ ••> ' ..f-••:., s - i . : • ' ' i f i m ^ y M ^ r i ^ j S ^ i i ^ : ^ ^ ^ 

A limestone bed approximately 50 feet thick.was mapped on the ' ' ' ' \ ' 

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

^ t ••^•f'--,-,-.i.VA^:> •";- •• •' -'• .•• '̂ ^ ;-v. .'..*'•..-•, . • , .̂.•••:..• ,. :,:̂.- :«.:>•••',•.:• i ' - > • r • ^ i 4 ^ 5 X - ' 
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«.sSo4ji~ 

W^C' •• ..' •- •: -. .• -^' 

llmestones in lithology. It la dark gray to black, massive to 

•:#^|^irv^':least^several'?thousandi^feet?^'ipfi^^^^ 
**•"'.• *:^^y-'',-' * ' . - ' • • ' -'•' • . ' . - • .'.it- y - - y _ ' \ 

?|*r Farther south in the Mount LewiJs quadrangle and at the type-locality; V" 

'̂iQ̂ j; in. the Ng- of the-Antler Peak quadrangle to the west, the Valmy form- ; ;: 
•-5Sfe|sfe&riv! V • .- , , - j ; - •i..,f'i'. • v j - . .-a-- . . • ., .. •; ' .;:: '•.(,• H'I-S: .....,• . 1 • ,i > .•..;, ..5„'. •''-i-.*;'.^**-.,' .• >^ii'-':•vL'vir.'^'-.• .-i|«&,SMi;,i 

w 
• * ' : ? - l l p . - F * - ' * .•.- •. . . - .- . • - , , . . . , - . • • 
Vii-w '̂''': .- Age and r e l a t i o n to o the r r o c k s . The Valmy'formation i s ' ; l n ' ; 
. ' .fe-:- ' —^—:—• : • ' 
' i , v , i - i ; . ! . , . . . • _ . . • • - • 

i.vs.'|4i: fault contact with the Slaven chert of Devonian age. Most ,of these 
:.%kMi-'' • . • ••'.,- - • • , • • • 

H ^ y » - ; • , . . . • • • • - . 

.'E;:.;,' contacts are thrust faults where rocks of the Valmy formation have 

• ^ ' ^ ^ y '• •••' •̂ :̂"'̂" This ...formation :was" named|b3^.Robert.S;^ (1̂ 51:)-i;f prĵ ;.a:i|;hic,ky|Ŝ  

.;• of interbedded quartzlte,'chert, argillite, slate, and sonie inter­

calated greenstone exposed on North Peak in the N^ of the Antler 

iijf 

Slaven Chert. (Dsch, Dsst,-'Dsls,Cg.and.psu on map) 
' < : : > : S ^ < ; s . ' ^ • ' ^ ' - - ^ v V - - • - - ; • ••- - - - . . , - - • • • • * , • M I K -• , r . '•111. . ' " ' ' - .. J ' - - I . ' - . . . •' -I 'jfiir»'ifi\rv-i •• 

ii¥", ' ^ 
liHi?^ -̂=''-
^;r'}*:.,•• 

;;f|r, b l a c k , t h in -bedded , con to r t ed ' :phe r t wi th l o c a l l v un ^to'^^O-laercent:!.!^^^^^ 
- . , ' ' ' , • - . ' f t • f . ; - , • ' ' • . • • . . ' - . - • • 

. <t% ŜirS''' • .argl l l l t ,e . j j . j ; Included. i n , the...,cher,tiar.e,v tl 

r^!^#g'*••dark£grayv;*to,black.Allmestone^.and|•tanito.^gray.^^ 
• ' • ^ ' • ^ ^ ' - . ' - • , . • • - • . ; . , • • • • • • : • • • . . • : . - ' r i i § f i -

^--: which weathers p l a t y . The che r t i s , commonly in beds 1 t o k ' i n c h e s ':;•.. 

\., . r D l s t r l b u t i o n . The /S l aven -phe r t - c rops •out;,..over , l a r g e areas.ifilnf?.- ,«•!%• 
• • ^ ^ > r ' - — T - :—••— •' • • , -̂ •,.- .. • ; ; v . v ^ . ' - . , - .;.,•..,.. .... .^ .••',. , -.., -. • • .'• •n i . r t - t tP ; ^^ ; ^*^ ' - ^ ' ^ ' ; ' l : ' - ' ; i i iSk t4*K |S?V*• 
he\Shoshone '.Range I n . t h e - . e a s t e r n part.^of the mapped "̂ area.-̂ fĉ fcW'.̂v'̂ sy?̂ ^̂ ^̂ ^̂ ^̂ ^ 
. ? " - , . . ' • ' - ' •'•"- ' • ' . . ' . ,' • ' * . . , ' • t' , '• ' ' . y ^'•''^'':Jr' • ' \ i - i ,M' ' ' - ' .^^v^^y 

v.''i L i t ho logy . -. This map u n i t . c o n s i s t s l a r g e l y iof dark: gray ^ t o ' .'.'.' -{̂ hf̂  

. . : - ' - . ^ ' ? ' - y ' ' • • . ' " • •• ' • • ' ' ' - ^ - , . , !. ' • • . . • : ' • : ' - v i ' ' . ' ' . • : " ' ' • ' " • • • • ' • ' ' A - ' ^ - ' • ' , - • ' • • f ' - ^ ^ M ' ^ : ^ . ' -

^ ^ : ' - r - ' ' ' : / > - ' • ^ ^ ^ • ^ : - - - ' : ' : ^ ' : . '-•••••" r . • \ y ^ ^ ^ ' - : i - M K ^ y - W ^ ' - - - • • • . ^ • • • v ; ! ^ " " - ? ^ : ^ ' ' • ' ^ ^ ^ : i * < ' # 0 ^ ' " - ' ' # ^ ^ ^ • 
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i - ^ - ^^Mtt-.' '•:'•' . ' ' 

;.:; thick. In contrast to local chert in.the Valmy formation, the Slaven 
.'^"'tk^'• ' .. . • , . ^ ;• _ • . _.-. . • ' i ^ o ' • • : . ' ' ' • . • • • • ' • ' . • • 

,̂v; . , placed by dark gray to black barlte. The thickness of the'Slaven i% 
' ? 0 - y ' : • • - \ : ' - •-'" • • : • . " ' • •• •. • • • • - = • ' - . • '. ' • ' • ' ^ ' " ^ • 

?SŜ ,.:, chert; is unknown,' but at:.the typ.e locality in Slaven Canyon approx-

it: 

Age and relation to other rocks. Rocks of Ordovlclan°age, the 

.̂flîftv. Valmy formation, have been* thrust over the Slaven chert.'' Elsewhere 
I p : ' : .• - • -. •, - .- • • • : • - • " . 

• The Slaven chert is a new formational name !7~^proposed by Gllluly 

;• • . y ' (1959> oral communication) for a thick deposit ;.pf chert with minor 
, . "'HiiV-''^-^^.. ' ' ' • if'""''', ' i i ' t ' , •'• i ' ' , .1 : , •. ,- .. ' • .. - ' • • • • . ' „ • . ; ' ' -

i..,;^<fS>i»SnS.'. •. • ' - - • • I . ' . :• t - v . ..i.i . .•..»...' -•-.,!...>...•'••-51*. ••; . . .; . . . ".'_'.. • . , ,14.-, ' . . r - M ^ ' A •••••.. 

:*,;'.-.. amounts of. l imes tone , ; shale? andj-^sandstone^exposed ln:.Slavenv.Canyon f- .l-̂ 'i'̂ f•> 
4:5*: .ii.. 10 miles ' ; south of t h e mappedvarea. This ;fpnnatloni has-been- 'ass igned -af'Vl';-

IIS^:.^"' "• V-'tu..̂ ''-''̂ -:..-:-•• .v."'. T e r t i a r y I n t r u s i v e Rocks 
M y - : • ' • ' " • • ' ^ ' • • ' ' " ' • ' ' • / - : - ' -•• - / 

i^:^-'- Basa l t Dikes ;(Tib;^on map) - ^ ^, ' . , * > 

•|j??f' 1 > :.,-'-I'D 1 S t r i b u t i o n . •'.. Thin, I n t r u s i v e -^basalt dlkes;;;occur a long n o r t h - \ <,-k ;;>'' 
i ? t % ' - : " ' ^ " ' ' - ' ' . : • • • • • • . - • • • • ' - '^^-•^^-^ i - - . • • ' . . • • • . ; • • - : , - . ' ^ v ' . - - : - / • • ^ ' v . ; • - • > - • ' " : i ' : . ^ i y ' ^ : i 

:'̂ #'v:."'̂  south'fractures in sedimentary,, rocks of; Ordovlclan and Devonian age •-¥'?•'-. 
~ 0 ^ i C -- ,,.?'v'••'••"•',, • • .••̂  ' '-•,...•.-• . ; .', ' : • • • ' " • • : ; : - • . '•'• . " ' r ::•••'.• •• • " • - i ^ ^ ^ ' v . 

•'• . - ; ; „ • : • . , . . . ; 

•̂ ^̂ '̂' . • 25;Kfe,̂ t«̂ thlck) :'dlkesV;of.tdullrgreenish-gray';^to •'Ollv:e-graŷ :fbasa 

These dikes have approximately the same composition as the contempo- . 

v|g,.,v;. raneous.basalt flows (Tb on map). They are composed of ^calcic : 

••'•f"2fj;.'-- '.• -• .•• •'. - , - > ' • ' . - . ... -' •. . -; . 1 . • ' • - . - • 'I,-' .. • , ' ' ' - ' • • ' • ' ' : •< ;.;>'--.-...s'.i.j'fiVji'. 

'liSfc^ "••î --:S-'̂ :>'-«'-,'4'.-••-•' • ,' ::;• .'•• \ y y v - y } v ^ T ' • • • • • : • • : : • ' ^ ' - ' A y ^ ^ ^ ^ 
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plagioclase and pyroxene with-minor amounts of apatite and magne-
„4, : , 

3. 'i#The,*basalt,:.has>;^_a: .densejfegroundm.ass,,: and,,4t;.;ls;^i:ath^i^p^eeR,ly.^:.^.ji., ̂ ^̂ ^̂  
'., '"• -. .' - ••.-, - '-.' i ' . •' • ' . • • ' , ' ' • •-•" '-.-H-'••*'•'•i.'i...'•'•..'•• •• . - • ' v . ' - ' ' ' . 3 : - i ? f ! ' - ' k l ' ' ' 

•'?5,.:, Age and relation to other rocks. These basalt, dikes occur 
f ' & . " :. • - • • • ' • - " ' " ' "' • ' . . . ; • • . . . . > * ; < - . 

vV;.̂';̂': along.north-south fractures in-Ordovlclan and Devonian sedimentary 
;':<''-f^$¥''.^':.'....>*•«•;'•!-..;.A<^., .-(..•r.-'r ' . - ^ y . - ^ - - h „ .•»•.'<';•-/'V-'^-ri^vi-rv:-i . .- „- ,.•• • .: .,,.••.;;.,'•.•' -.:•. •.;;• ';•..:• ' • V i . ! - ' '' 

to other late Tertiary volcanic rocks in this general area: of; Nevada.*: i ; 

For the purposes of this report, a tentative age of Miocerie(?)-; .; 

• , . ' \ i i - .._.«• ..fjl̂ .'s - j ^ ^ y 

ccla (Tlrb on -̂ map),. tr ,; ,••--.;- • -. • .' ' •̂̂ ' :Wj-r '>^'ky^'-- ••#: • ^ W W 

ution. Intrusive rhyolite breccia crops out on the ;/ • ;"• 

''•^^1'%,;., .piloc,ene(.?).. i s : .assigned. 
• f i s i & ^ . i . .:,••,:•, '• ;,' •• • . : -;. ' . ' ^ . . ' • t ' • ^ . ^ : " ^ ; " ' : i ' • • .'"..'.'-•'" ••̂ :-'': •''.'' '""-'••• • • • , • , ' , - - z * ; ^ ' ' - •^ - -v '^ ' i - .w^s. ' . • * • . - .? .=. • ; < . i . , . . s - A f f s f e i i S M ' 

.jŜ il''. Rhyolite Breed 

/V: Distribution. Intrusive rhyolite breccia crops 

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

• h m i f .,36, Twp.-;.32N.,; Rge../.k6E....,,,,,f„̂ ,̂̂ ;......,,, .:,,„. ' ̂. , ̂ ^ •-..'•%. . jV v''.,•,• 

.•''̂ *'lt '̂. ••••?• L i t h o l o g y . This rock un i t ! c o n s i s t s of f ine-to,,medl\im-grained,.^»u;y>iv: 
?-• < J S S J t f # V . V ' • - '.•-•:' ' • ' • - . , ' . • . , • ..' •' ':. -'-, ' • ' ' < ' . ' ' . 

-̂'•?;!̂ '̂V. light greenish-gray intrusive rhyolite' breccia, composed mainly of.ir̂.:̂§j||i«?fe' 
••S*!?^^'' ' ' 

';M 
. angular , . ' c las ts of qua r t z ' a n d i a l k a l i c ' ^ f e l d s p a r with, minor••.•amounts|:of'iA'#f.ll:5' 

, m $ y - •;.-̂̂ -.-,'..:.̂-;-;".- '.., ••-•-̂  |Ĉ v̂ -tf̂ - x : - •''"-̂  ̂  ••-.-:'^v;;f>^^%:j^^t^ff|it^-
'•̂ iv̂ ;̂' a c c e s s o r y m i n e r a l s . F r e s h a n d ? w e a t h e r e d c o l o r s a r e t h e .same.'-'̂ -̂ T̂hls'.'.i.|.fe?$'?; 
' ^ ^ : P : V K " . • • • - •.'- :••' ' •• - •-- ^.-• - f f-'-. • • - ' A ^ - y i ^ ^ i U ^ ^ ' ' • 

;j.>^,,;^^. • rocK IS lairxy re sisT;anT;̂ .uxo.,we acne ring ana rorms a,rougn,,-" jagged a .-"•LVi 
h ' & ^ - ^ ' - " • • • • . ','•-' . - ,' '•• . , .f , J ' - y f . ! ] ' " , : • • '• • , •• -'.',. . - ̂..; , ;• • »• ^ r t v l r u 
tVl' >.•'-«•• . • ', . .-„ '• • r - t . . .^' ' J'. .... . .; ••„. 

'•f̂ -;?'-' 'outcrop.-,-''- ^ •' • ,; '•' '.. 'S-i-J'^'^y^'-: •• , '̂' ':••'- ••.-•.-"••'' • ; r ' ' " : ? ^ ; v ^ 3 
•'iMi^. . . - • . - : :.• - ; •, ' ' . • \'-.. . • v ^ 

• V . , 

Age and relation to other rocks. This . rhyolite .breccia hasliS; y^^is^^l 
if'iA^-: . . .- •. - .• .• • • . ' • - • • : • : -v--,. 'li'^-^-'-am: w: 

..::.v-^;<<„v„ 

•'J.S'M?'!'.-'. 

• ' ! » . • • . 

intruded sedimentary ,rocks of Devonian age. It is probably^re- f|;''v.4̂'îV-.. 
; ;•• ••. • • "'-•,-. ' • ' ' • ' • - • : • ' " . 1 ' ' • . ^ ^ ' . , : • ' • I - • \ . M - 4 < ' X S - i : U 
• - • • - • • • • . ' . . . , ' • • • K ' : ; f : j t } \ i ^ ^ ••: 

aated..;to,iOther..la te,,.,Tertiary,Lvx)lcanic^ rocks, in; this general area.: T'̂ W'̂ ^̂ ^̂  

:of,̂ Ne,yada.='̂ A For'.the-Vpurpose,j:oMthis,vreRort,: a ;tentatlve;:age.v:of.f-^.$^i.XlSv^ 
':' • ' ' ••. • • . • " " '. ."-,"•••','!••:'• • ••. \ . - ' - '^^-r- ' ' ' ^ ' ' ^ • \ ; : ' f l , y : ^ p ' - ' - ' ' ' ^ ^ i ' - i ' - ^ ^ ^ S ^ 

Mlbcene(?)-PH6cene( ?) '̂Is 'assigned.,.';,'?-?>̂-;-';'; •'-:•.r%';f\.pi^:r-:'H^>:f^:^^ 

-20-
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Tertiary Volcanic Rocks 

Rhyolite (Tr on .map) yr-/'-i\''.: '''•: ^j. / ' ' ' '^ '^ '-^ ' :^ ' ' ' - - .. . •''• . ;, 

'̂ ĝ :--" •..:'%>-Dlstrlbut: 

J^^i,.;^ NEi;«pfj^S ep,t 1 on, ,2 
~ ^ l ^ i p X • • . • . . . • - . 

Lithology. This rock unit consists of a thin (30-foot) flow of . \ "J . . 

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

.:. :W 

. 3.,"-.' ' 

^ . • ^ & . -

^;^^i^a ;•-principally • of-quartz-; and" alkallc 
; ' = ^ i S & . : " ' ' • < - ^ ' ? ^ ^ ^ - ^ ^ : . - \ r •••••:••:• , . ; . • - . • - - ; : : . ; . . ; . . - - t « ^ 

^^^^i^f*;-'hard-and>resistant. toi'weatherlrigii^f^'P 
.^IJI^i^^yfe^.f'n .,.<t;C'8if,'l ?'-?..:.;• '»(ifei;: .' ".'i,.;v'- h .;..'.... •• -. -Sr̂J ' • r ' , • i^:1y^^?>i i^•^ • i ' ^ - i . -

•:?|ftSv̂  the same. 3''Then rhyolite fractures easily Into slabby or platy 
i ' » v ^ ' - . , - - , . - ; ' •• - . . • • • - • . - ; • -. 

;i5K,; fragments., No flow-banding was-observed, but this flow appeared 
' $ f ^ : - • • • ' . . • • . ' • . - ; • • • • • ' • ' • ' " ' • . • , • " : ^ ' • ' 

?||,.';. to be horizontal. 
NJ-'"^{?A.av*.is... -:.... • . • • , , • • . -i-

|̂ &<;^: -..'> .̂:v;; Age and r e l a t i o n 
•'•^ii3:"''^^'^'^''-'''-:^l:'''^'-

#-̂ .KM'. : overlies., sedimentary rocks... of'"Devonian age. It : 

-•''•,• formably overlain by basalt of probable Miocene age. Thls':rhyollte, -'fiii-̂  

together with the overiying :basalt, is probably related to other ' % 

;^S4^:*- ;late,»Tert.lary volcanic ..rocks^t^inlsthis.general area,,,pfi).Nevada.i:̂ ,,Fergu-,̂ ,.w|i;i::; 

' ^ h ^ ^ - - son,:;.et':;al.'^:(1952)--mapped ''similar"'rhyolite';flows^'In^^the'•"Goiponda'''^-^5i!^n%:" , ; . • * ; 

t^p'^r andJMuller, .̂ et al. (1951)'mapped'i somewhat'^-slmilarWyolite^J-^lows: in'''3i^ 
^ ^ : - . - ;•.-, ..•,•-•• . ^ v̂:---'-' t"^ A •••••. •• , •'-•• v-i :-.>.,.-r.v:;v-3:- •fcV..Ĵ '̂-' 
*"-'' the Mount Moses, Antler Peak^and Mount Tobln quadrangles, resp'ec-'C- .''̂VJ'*.!,. 

•' . . ' " • ' , - , • - - •• . • > ' • ' . • ' ; . , • ' - • ' - • • ' ' • . :,. . , . • • " . • • • ' , '• . - W i - i ; ' ' ' - - - . ' • ' , - t y i ? ' * . - ' 

tively,' as Mlocene( ?)-Pliocene (?) in age.,.. 

% 

:ilt^.-' 
•-'*i£#;;..-;',".;. 

•W îss<^ 

->..*'-'.:•.. .' 

Older Basalt (Tb on map) .. i"''.̂ %̂̂  J b , ,: ' 
— h , . . - • ; ' ' ' •''*•• ' • • ' T>-"'- '''•'•'' •• "'^ ., , - f . • • • " • 

• ( 

Distribution. This map'unit crops out over^ scattered::areas ,in'"''̂ 'ifê *-

r̂'FV the Shoshone Range in the extreme eastern-part of "the mapped area. .'ii:î f̂ ^̂  

.yM^y f •,:.^ L i t h o l o g y . This rockjunit j t^conslsts of a s e r i e s of older-^flows :;";.5'Sl̂ v 
I f S & S ^ ' ' " - . J . # " ; " • ' : — . -:;<>••• • >• • - '; 'f: 'M{r,'- '".V':.^,-'.-!'- '^%?!^'«' 't^'f; ' ' '&v-'?>-'*'*^';5'?^-'^ - ..Ma . iMia j ' t oM '?* ' / ;awfi. 

of d u l l g r e e n i s h - g r a y t o b l ack b a s a l t . I t i s composed of c a l c i c 

f|^^|S^;^KiS|^k^6%':^'^'#^^ ••̂ •̂. Jfc 

: * * " » • ' ' • • . . • • . • . v . ' •' t f - t * - - ' - . , ' \ ^ ' , , . . ' . .- . ; '•• ' ;--- ' ' ;*>a':^ ^ • ' " ' ' / . ' . - , 1 ' • ' * C ^ . \ \ . ' : ^ - i i ^ ^ - * ^ < ^ \ " -, * tn^-
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plagioclase and pyroxene with lesser amounts of apatite and magne-

\%'-.?-: phenocrysts are unidentifiable. : Bedding is generally obscure, but 
.^fe^h.'''^. : . ' .;'.• • - ' . - • • ' " • . • • ' • ' - . • . -

5:y|tji;' ' in Section .2k, Twp.-321^., Rge..: Ii^E., these flows strike north-

r.\ r-'i ll'..,;. i ; ^ ' " ' '' 

''^Sir'<^. ̂ ^••^?«|f*i!«':''>Thepthlckness '-• ( 

i ^ M ^ r ' :-v,,̂ 4-y.av« 

'P̂ tî  • Age and relation to other rocks. These basalt flows-kpparently 

ŜPp'v'ii • inoti' exceed a few htindred f eet.'̂  3\-'.'i 

»̂vi*.'-J|i;;-kl, :; unconformably underlie the ShoShone andesite of Mlocene(?) age and 

|̂ p;,.,:,2l;,:,Tŷ ,,:32.N,̂ ,̂ Rge...,,l̂ 6E..,,̂ 0M̂  

'i$yfi}.''' foot bed of white rhyolite and caps the ridge extending south and '' 

southwest. 
•.|fei-:^.•>i,.-, 

^S^V tentative age. of Miopene(?)isj:assigned on the basiŝ ,of.'theiMi( 
. i> ISS!V; ; -wf - - i . . . . ' « . , . - « • • . . «•• • ' . ' , • • • •„ , ' . , . , , * . " • . . . ' . • '• '%••'•, •• • • , . • . . - - . : . . i^- ' r f . " i n i ; . ' . " . ' • • • . • , * < ' . ; ; • • . " . 

»?^^*v ' . '••'n -.,•' • - ' .••• •' ,.,.%-i? ^̂.._ ^ •-•;,.••,%-' -• , . • -i^^...• ...;.• i.,..?r'.t'\-.;*•'• :'.'-'v.-r-.-
^ ^ ! ; ^ „ a g e ' f o r ; . . t h e . o v e r l y i n g " ' a n i l e s i t e .>- ' ; ! .V"'*-- ...:•.•','•••-^'f^T^^i^J^^'^'^Slf :,!:•.' 
W%-x' ' . - - ^ ^ S ^ t ' ^ x ' ^ • • • y " ':•--';•- •'^•'^'-•"'•'•'•-->t'v'^; ' " < . ••••• . •• ^:"" ' ' - ."^*'- '%>^^^#i ' :*;:v%^^° 

^Miocenej?.) |Cj ' ; 
•:.M;<Sr5î  

:V;C'.' ^̂  - '<'•'•' ''•.iK^KS»,' 
••- • - . ' • ; , - . . ' n 'w-Sf . , 

Shoshone Andesi te (TsaTon map) :f , ' ' : 

^pg;..... .:.'#;̂ ,Llthology.,:,.. Thesekan<a^si^pfl^|^haA^e,^^^^ 

Shoshone andesite for the purposes of this report:because of the *'; .; 

'̂ '̂ '̂'": ,- ,'•;,• - •••''" - . - ' '".- • '.' '•''•• ' i ^ ' m . 2 2 ^ ' ' ' • .",'.'•. •̂'- .' ':•••;'• ^ ••'••' i ^ ' T - ^ ^ ^ H ' , .'f'..^.:':(»°';;?:'fT 
''^^kT'---'^^^^:r'••-''•' • - •'- .•-:̂ '••', ••.- =y•^^•^;•':^•;*:'J:^>J^l:^;'«£'^^vp 
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extensive exposures in the iShosh.pne Range a few miles east of this 

': area. The andesite typl.callyT forms • sheer cliffs. ;\ - .. : ;.f, ..., , ,,, ., .',.•,,;,̂., 

'tr^'fit^k- • ' ' •• .. ' • • . • • • * ; • . • . • • • - . , . ' • • • * , . . . , ' - . . . ' . . . . , ,, 

"ix'?'/ : is composed mainly of sddic plagioclase with unknown amounts of one 
ih.i;:i-

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

:#̂ %H..'.-':̂ blotlte.fe-HvI'Oc:ailly -the -rock;/rang.( 
^|^!}?f«s;s'':;,;•^•^•s*^:•^. •i...-!^?p!?,M :̂  • < r ' \ - :• '•.•.^r'.'r-^v?''""?^ 
,^^^|p; ' ; :-; , txvachyte' , :ft 'but ' ; l the' . ; .bulk off-thespSlflOvto,,^J.o •.v.wiio.j.vxox-c.-a.*-u^^w^ aiiyx'aaj.^,^.,^-^,^^^^,^.-
:=^;^ i^ ; ; . i^-^^i% ''.̂ i-'̂ -j.̂ -''', ' •-.':' - '̂%, • ;%> • • ' .'nsiJv'vfWfiiv̂ fil̂ ^̂ ••:«%• ••̂ -••̂ itf •''^^i!^^•A^iM^iil^•^j?*^^^*iii^^..• 
" îm?!-̂ ' '";'••:'-"'"; The'ii ande s i t e i s hard arid:,dense wi th a ' f a i r l y smooth ' f r ac tu re . ' ; ' •.'HĴ k' 
.liv'lf!*;.';;-'' . • . . , - - , - ' . . ' • • • ' . • • * • ; ' - ' ; ' 

Wll.,; ^^ i s highly r e s i s t a n t to weathering, and typ ica l ly .^weathers, in to : ./.'I; 
"•^yy^ - ' - • . • . ' • . • • ' • ' . : . 

01.1,';- small platy fragments that ring when struck with a hammer, '* Locally, 

>yg.i;S...,. the andesite is porphyrltip^and;tjhas;5.a,.sllghtly,iPlttedVsurface,:^:prob-J^Sfi4:: 

:\?̂ ŵ fr; ably due to the leaching of rsome£pf\2the more ' soluble;'?constituents..^,Aliif'^^A? 

:'4. :':';• Locally,, it is vesicular, i It \wea.thers to a typical dull reddish-brown' 

;: and in many places to slightly more vivid shades.of red. , . 
p h - i ^ . y - ' • ' . ' • . - ' . ' " - " •- - - -,; ';:-

;^i!^K.:. :.w«viss.k.The'?;,total,,t;t;hlckness ^pf̂  "these- -ande s i t i c f l o w s •iS"Unknown:-tbut • f;s**;:•̂ •*i«*f:'«̂ • 
• # ^ ^ : r a t U e a s t ' ' 1,600,. feet ' '• a r e : expos^d'^j^along' t h e ' north.:.sldei-of-"Argenta^*^*f^'«?ji^^^ '• 

' .i-̂ -4*AS.:-'• . . . . ; • i- ,. •,.' •-• • '• • ; . ; . - - .- T'-.s. •--.-.. ..j^i. .•'^^.i^:',.l;,•'•',•.•«,'..:,(•.,'•.;H.\.'.»''S:I'|.< ' - ' ' ' * ' ^ r ' - ' y * i ^ t f ^ ^ t \ 
,m0ly'> . Rlm.a, f ew(mlles ea s t :of.,.:the,,mapped,.,aijea. ,,:;;It..,ls;.'p.ossl^le:;that^^ 

|^fe':'--^flows3haYe;^beeri|repeate,d!?by,.:step'^^ 

. ^ j # , * ' : - ' ' n e s s ' l s ' m u c h ' l e s s than^ 1,600-feet .- : ' . .-• ''̂ y-^^-T-Ki'yJ-r î̂ ^X^^^ î:̂ ^ >'^-' '''^'•'•-^mt"-
I l f t v . ; .••>;.;;r̂  - - . - • •• •, . ••: ''••"••' ••' '•" • i ' . : . / ^ $ ^ < r ^ r 
;n;..:.-.4,v';s .•5:H.-;w.̂  Age and relation to. other rocks. The andesite unconformably -: •tlS:v-v 
. - • S ; | i ; . . ^ . - ' . . ' - ' - : • • • • ' - . ; . -i •^'••'•.•.•; •• . . - • • ': •.• • - , • - ' '̂- . . i - -,•=', , . . l i $ : ; r 

•?£'f4;iy '. overlies Te3?tiary-basalt and undifferentiated Devonian-rocks. Fax^ '̂̂ '-^fM^^:''''̂  
• ' t i f ' d T ' ' ! ? ' ' - - ' ' ' • • '•'•.•'"••-•,:• . "• • ' • - • • , • , - . ' • - • , . ... • ••; .,;.•'".-•..;• < •••. : • ,. .'•;• I . . . . : - • - , ' . : x \ . • ' • • h m ^ ' ' ^ ' i 

% • # % ; - • • - ' - • • : • " - ^ • • • • • • • • . ; . . • • ' : ^ •" '-' " - - • ' - , ' V , " •• •- •• '•. • • - . • • V ! - ! ^ ^ - ^ -

•;#4;vi-« ther, east, outside.,of-the mapped area-, this andesite is c onf ormably-•vv'̂ :!;̂ ^ 
: i ^ * ' ^ : . ' • > ^ ' - - ' . : ' ' - ^ ' " - - ^ " t - : ' • ' • : . • • " :' . ' • • ' " ' • • • • • ' " • • . ^ • - • - - : . , > ' - . : • • : . • • ; % : ' ; : ^ i i : . r i , 

•-fiir P̂ . overlaln:r;by a-thin vesicular basalt flow which caps'Shoshone: Ranffe*'t*,''..s>i|̂.':?f 
, - f v •-••., • - . ; • • • • ; •' ,, • :_ - . • ? • ' - . ••̂  , • ^ " ' ' • • - v . •;.'-:,;. •.'•^-<.. . ''^^-'c ^^^it-;.:-"'' ' 

^ î <̂::'̂ '̂ :̂ '̂|;̂ S?f̂ The'"Shosho-ne; andeslte;^iisllithologlcallyi:'slmllar?'t'o^''Sand^'-p^ 

• ' 0 ^ ' ^ ' " ' ' b l y correlative' with, much ̂ thinner {60o" feet •thlck;^^or^iess)??ande3^!f^^ 

sitlc flows in the eastern part of the Sheep Creek Range, reported .•' ' 

4̂̂ r-;̂ . -.„...•,.., ..... : . ..„...-..,. ,-,- . ,. . -. . .,,..,:•-.'::̂ ;-?>Ĵ "---Jit*?Ĥ ?%. » y . - V 1 M - v > , - - • . : • ' . . . . . . ..... • • - . . . . . . .... - . . . . • . . . . . . . . ..-, .̂  ,......•. . . v . . ; • • • • . { 

file:///wea.thers
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\. .-V'4'VKM.iUfK'^ M- SsS& î̂ gaf r | T 
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by Oesterilng (1960b). Along Rock Creek of the Sheep Creek Range 

therê ris evidence that^ the andesite is of Miocene ̂ age,̂ pr slightlŷ ^̂ ^̂ ^̂ ^̂ .̂ r 

older.,(Oesterilng, 1960b). Here the andesite isiconformably. over-̂ \»fVv̂ f 

tr?^ <' ' lain'by a vitrlc tuff̂  unit of'̂  the "Humboldt" f orraatlon'and"the''tuff T'̂'U-̂'̂  

" /•^w'n 

t 

t 
is nonconformably overlain by basalt of probable Pleistocene age. 

According to Van Houten (1956, p. 2801 and 2617), this vitrlc tuff 

"Meanwhile, in early and middle Miocene time, outpouring "̂^ 
''^C of thick basaltic to andesltic; lava flows covered̂ .̂yast,;'if"̂;:.. .:,': -̂ ••'/̂ î y. 
'•'̂ ,\ areas of the northwestern part'of the Basln-and-Range:̂ f̂ c-'̂ i - / -^y'r t^ ' !^^^ 
,̂  > Province in Idaho and Oregon, as well as in north-central : fi'̂l. 
/'<,(,, and northwestern Nevada." 

..ytr̂ v̂ si'"On-the basis'of, the above),evidencê  the Sho shone/andesite is ' a'^*" >'̂ , 

; '•V ..̂̂  thought, to be of Miocene age. ' ' > ~̂̂ . '•/ ' l ; -̂  " ^ j ) -̂  ^̂  "•^-^fv/ 
11 ' 

.f-

Pleistocene Rocks 

Basalt :(Qb on map) , , „ 

Distribution. Thick f lows ,of vesicular basalt crop out,. In ^ 'It.^-i^^^ 

",:;-'. the north-central parti of the mapped* area at Stony Point in*'the * '"i'"̂''' 1?̂ "'̂ ^̂  

* ui*|.-/. southeijnlpart of ,the Sheep Creek Range, Similar basalt'flows canA'-̂ '̂ '̂-'̂ '̂̂ '̂ S 

i.V. the Shoshone Range mesa/in ,the adjoining townships to. the, east '/', %li 
" J 

'̂ (Twp. 32N., Rges. 1̂.7 and 1|8E.). f 1*1 

>7t Lithology. This rock unit consists of thick flows, of black.ito ^ ''*' ' 
» J i - ' r ... -. * i .T i •> t! 

•'.' bluish-black, vesicular basalt. It is composed mainly of calcic •* ? 

plagioclase and pyroxene with minor amounts of apatite and probably *' '̂  
' / ^ " ' • . ' ' » ' w^ , 

magnetite. The basalt is generally vesicular or scoriaceous, but is ' *' 

^ V locallŷ ^̂ dense. Locally, crude, columnar jointing was, observed,^ '^l'"- '""•'i 

..U"'!-'" '^ Gene ra l l y , t h e b a s a l t weathers t o a d u l l b lack o r ^ g r a y i s h - b l a c k '>'%'̂ f 
f ".-• " 

color. Locally, however, it weathers to a dull reddish-brown, iv̂ ^ 

W-jv • especially the vesicular varieties,, owing to a possible excess of '" 
| i | K ? ^ ; ; , - ; „ - , : , , , , ' • , ; " • ' • , • • ' ; •• , • • • . - , , • . • ; . • - . - . - • • , . • - . ; , , • 

V * - ^ . . ' ' - '• •;v ..:?.•'• : . ' V .' ' ; . " • ' • : ' • . , . • " i ' - ; ' ; ^ " ' • - • ••., - • . • ' •• ;' - ' • ' • . :,: ' : t > ? , ' | ; ' ' ^ / ; ? * ' ' ^ . - ; •••^.*p.^ ^ - / . t t ^ 
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: ; • • • . ; . • : • • • : ^ ' - , | l * ^ ' ^ ^ • • • - • - . - • • / : • • ' . . ' . ' . • 

included iron conatitUetitsV:. T^ is quite resistant to -weather- ,, 

InK and the older alluvium surrounding the flanks of Stony Point is 

mainly composed of cobbles and^boulders of basalt, \" J" ''1","" > \''-''•''•"i.ŝVf 

,̂',̂ î.. Age and relation to other rocks. /̂  These .basalt *flows^ jmconf orm-v/"-.-̂  'k 

ably overlie the Miocene!?) Shoshone andesite in the townships to 

the east (Twp. 32N., Rges. \\.l and L|.8E.). Tuff of the "Humboldt" 

',̂4̂,T formation has been removed by 

V Ĵ r basalt." ̂ ^̂ In the northern part̂ ---*,- . . - .̂  - „-, ,-, ,.- ,. 

'""̂  °' ' the basalt unconf ormably overlies chert of the Ordovlclan yalmy ' ,̂i" 

formation. The basalt is unconformably overlain by older alluvium 

^y ^ and recent surflclal deposits. 

;?, ', This basalt is probably related to other Pleistocene volcanic"- '̂ ^ L \ L 

>!' rocks in this general area of'Nevada. Ferguson, et^ aVi* (1952), < s? c- * "li .*• 

• ' Muller, et al. (1951), and Roberts (1951) mapped similar basalts in 

the Golconda, Mount Tobln and Antler Peak quadrangles west and 

"-«V!3S' southwest of this area as Plio-Pleistocene In age. Ferguson, et ~ y^t 

--V. al.^'(195lb) states-. ' y 'T'^ -̂-̂  ' ̂  '^ - ̂ > ̂r ̂^ .. - .i.-;: ''*^f-\!: 

"..,. basalt is the youngest volcanic rock and appears", -*̂ '" • " - K c a a T - V 1 c ^-.Vio •TTriiinfToat", wr> l (̂  o-n•< <-> -rtnr^Xr a n A a r t T , o , a rt<i -< ' . 

•!f -

- \ * i' 

, Thus, these basalt .-flows may represent several„ episodes of ''' 
- ' * •> - ' ^ .» 

eruption. Along the west side'of the'Sheep Creek Range, "'north of 

the-Izenhood Ranch in Twp. 35N.,, Rge. k5E., slmilar^basalt was^ con- * 

sldered by Ferguson to be "possibly" Pleistocene in age" (Fries, 

.J. 

19k2, p. 285). Along Rock Creek of the Sheep Creek Range'̂  similar 

.1, « 
b a s a l t , which caps the mesa, i s separated from underlying tuff of r . 

^ l a t e Miocene t o ear ly Pliocene(?) age by an angular unconformity , : „ '' 

(Oester i lng, I960) . 

' J , " • ' 

v'*».%i'C^ I } M S^^'-'*•*'-. i " ' - ' '<'«l''^''t* ..'̂  * H^.'«-f. '*'4 \ i - 2 5 - * "iTi-'fe-"-*' -n.-J V J >'i,v ^^ . ' n . i ^ J* ' *»y'-'^;:V < .v&fV<i-!444V 
-1 „ . . » ) - . » • _ _ ^ , 

i 

.̂ VA'"-'̂ -- '̂̂  ^ ^^ ' ^ ^ '^tl;-' /*• ' '̂ ^̂ ^̂  y^^^y ^ '^^^Z.'^x^/ 



..-•^^g*ii3;«i-

•, ' . ' i v -.• m, 
•ir: ,4>;,y5 !.•-:' 

Older Alluvium and Alluvial Fans. (Qoal and Qf on map) 
.... > , ' " ' , ' • • ^ . ' . . • -

^ ' '• This.map unit includes coarse to'fine clastic rock detritus ..,̂ft, 
l - -,it-̂ ':.'\ •' , - ' ^ i ' i H " W , : y ' ^ , ^ r . •:• ': •̂: ::, ...'-:•••:••: ..:-.:ht:'vVir ;:;..*• -•^•.'•4.?:y;;\ ts•-,v••Vrt.•̂ v,̂ fS!j*̂ V̂ .*!*̂ ^ 

i4i'̂ :>l.. derived.';from the .̂ mo\intalnous>v..are 
• . ' • ' n ' . u - T . - . , . '•, ..-'.• .-•.•,.'••--,?••••'/ ... .-'- .. j. .', - ,, ,. .'...':,, ••• V c - M ' ^ i r ' i i f i 
• ' ^ " ^ : i : / : U - \ : i : ^ : : ' f y r V i - i . . - y r - • . • • • • , • • : ...i ,• ••.'•:i,̂ rt̂ p 

t§r fyry ' ' ' • • . • - . • • '• • • " 

?*.3ii-f'^\ ^ \i';';'''''. • '• ( 

1 M ^ ? ^ : • ' •• 

lated;iln: the form of alluvial'fans for the most part,': and-were, 

formed by.various processes of sheetflood and sheetwash erosion and 

'S-MW' large pebbles, with rare cobbles-^ and! boulders. Thla ;-unconsolldated": -T'MV. 
' ^ v ' ^ - : - ' • • ' •• • " • ^ ' • • ' . . • ' - ' ' • . • ' • • ^ ; - - . ; - ^ • - • ; " - : ^ ^ - . ^ ^ • . . " - • - . • ; ' i | ^ . . 

';M^ri:: material Is crudely stratified and poorly sorted and .forms.^falrly' , •'\S 
^ ? ^ - • • • . . ' V . • ^:. . - • , -.••- • • ., . X . - -

i|;E', flat and low-lying, rouni ed-topography which has been moderately . • \ ."' 
• • • ' • % y % - . . - ' • ' ; • ' . . ' . ; ' . ; . • . - . . • - . • - • ' . ' . : , . ! • ' . ' , ' 

• • ' • S ^ § | & ' f e W " • • ; • . - . . • • • . . : . . . - . .,i4.;?'.itA;^aE.*.',.«. •.- . , - . v . 

f.;|'v#j«f .;.dlssect.ed:;by unnumerable enmeshed !_bifurcat Ing.s t ] 
; ^ ^ ^ ^ ^ : ' i i S . ^ y ' - ' ' - - ' ' 0 • •'.:.••:.•••...*•.•• .•..;..••• •4:^fs#il.i?v."if;^> ;' •'••- . - r i ^ r i . : 
'.vlStlt, ••,̂ "̂ ;hr;-The"Older alluviairf ans''are^Pverlain .in.:the:-:eastprh5part"*Pf ,̂ ;fl̂ '̂ lifp'" 
>l^;|fe,-«^v;' -' ̂ -l '• .•̂ •«-;v̂ . .. •• . •' .• •• [ - ' • • • ^ . . * ^ . ' & " : - - - j m - . ' y - - ; ' • • ' • } ; : • ,••:-• '-'\'.;..^r,:';;.#i':i-^^V^:5%^s«:^:if,r-vs?«^^ 

•:̂0".',V the mapped area by the silty flood-plain alluvium of the Humboldt . '". 

• ' l i " • 

'!jj.:i.:; 

River valley. Around Stony Point in the northern part of the 

area,::.,the...,,older,:;alluvlum.'Pcc,urs;Von'.*-the flanks of the hills-and is ---'•• '-•'• 
'' - . -v - J , ' * 

overlain'-by flood-plain'deposits,*-^•'''•-• -̂̂  ' "̂  
,• -̂ .•.••i..t. • N , .' ' :'-'- ^ - I s 1 " .fj5 f'^ 

, : The ..older ..alluvium,., and, older alluvial fans elsewhere, especi- '̂ 
: --'• '- '';,.•' ---,•>•' ' ' • • ? ; • ' ' '•' ""' ' - ' I . ' "'- .'.•"^•&;ii'".'.': ^'^,;fi.!', .-'•>.;'• ;'.'''''.*• .s 

®li»i , ally."'in«:the:;;'yyinnemucca';area;Sj;-arê  of Pleistocene'^age^ as 
:,»,;'.#Wiiv,, .. .•, •';:•.:, ^ , . . ; • • , ..i...... ;,...,.... 'H.^.-^; . 4 'v^'if 

.il%?lM'' they are marked by distinct' shoreline features of Pleistocene Lake,, i^\^ 

Lahontan. 

">V,.,';;*?; 
'la 

:«.'-;:j. 

1̂*: V ^"•' • • " ' •'•..' '-•' • - • ' R E C E N T ..DEPOSITS 
> ' . . . . . . . ' • . - , . ' . - ' • . ' • . • • - * • 

,̂ '.t; These unconsolidated deposits Include alluvium (Qal) 

• . ' 

•.iiC..;iJ"" ••. ,. 
• ' f i ^ r •; • 
--..»•-',. ,1 

l̂i'̂ .'H alluvium (Qsa) of the Humboldt' River flood plain. The:above 'deposits^^ij|v. 

:^:an(i{;;.siit3r4f;^pg>' 

^s$ii^|iW '•; ' 4 , ,'••'.••{•*(• ''•'.,,;fe:'^-., ...*•,.••'. i:l5f..;'j'j.i:ai 

,t,;V.: are,;,all approximately contemporaneous, although part of,:the..flood- V ':;#,*' 

The alluvium (Qal on map) is composed of poorly sorted, rounded ' 

,..'.:;. ̂  to: subrounded clasts varying in size from silt to boulders. As 

. . • . . . - ; • :• • - 2 6 - ' • ;•• V--
• •. ;-,.•'-.. .. •> ..'-K-^V'-^f.. • 

•' .,'-'>:::i.. :':i; ',?SA,.>'"- ,"ii:-N>.^*.Siiife'; 
-'. . • • • • ' • • , . . M . - • ' • '•'••'• -•.;-,^<TOie3.--, 



• s k , 
..jsafcfĉ . 
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yKf''S 

mapped, the alluvium, is re strlcted to the present stream channel: 

•fe There is. an Increase . in''the .degree; of 'fineness and the perfection 

•ii€?v>!i:r':: of ̂the-^sortlng downstream-away^fromVthe..;mountain; front where'it C bji-',if 
';^;t./-;r--^-1i:<'^.^::-:.^^>: - ••"•..••-'^'•••^^:;^--::•||•^'-i|i'^•:^^-^^ •.'^'"'^•-^ ^ ' - - f •; * ^ ^-'^^^^ , > r ^ ' ^ ^ -

i^^tea- : • ' •grades^idmpercept. ihly^ilntoji i the^ . ?. iv̂ , ,<i.̂  ,̂ ,.=.,̂ ,'- '̂̂ .1-
X . , K « ^ • . . * , • ' • • ' • • • . . " . . , . 

.̂ ..̂ /k.,.,... .. . • . . . . . • . . ' « S I . 

'tfff"{ The flood plain of the Humboldt River covers over 80 percent 

' ^ f ; of the mapped area;;'- ' A thin veneer of sandy silt, overlying 50-60 ;,..;; 
ttix''*-^^fV• ' • . ' • • ' - . • ' - . ' . ' . . ' • , • ' - • „ . - / • 

#filfê -̂ 'v;'feet-:or̂ more bf gravel, -forms'*'thevbulk- of .these'deposits.^'North'ofi^lip^^* 

3^p::^\the)'railroad, ̂  most>i;pf̂ ,'|thp;:!f Ipod^^^ 

j ^ ^ ' ^ ' ' r \ "scars of former'channels which"are-bordered by willow'-trees.*'Rela-%'-=̂ }>&;:f̂ :̂  
"W^ ' ' ' • ' - • :. . " ' . •' ^V^:'^#: 

''%f.'.' ' tively recent aggradation of the Humboldt River-is. lndicated;4by ^ > ":;5?,' 

5̂ t:<- , • wells in the vicinity of Battile-Mountain reported to have reached . 

4^i|^H-, a:depths of .^several, hundred;;f;eet4;,lh,,.river sand and grave 1;^(Moody,. ;:*??;'̂ îi|2Mii 
i M M % - ^ -.••--•-rt3-^'>^-:-v-' -v, ''•' •'•'s-;'^ •̂ .•.-•*'---'î '<:u>'!-&̂ 4vi'--̂ ?̂:ĵ -:-''̂ -."-•-•-•'..̂ ••''' '̂ W"K'^•^;:v,<<^::••;•.!^:ii^t?l^^^^3i?''•?^*mM^ 
''???.''V 191)4.,; and-. Dumble, 191k) .;V>These.; sand/and gravel;"deposlts:.underlying.;.:̂ SifiSfit 

;;-¥-?i|p. ' , -. " . :"::';-••-• " ' ' • - •-'•• ' ' - ' •• ';•';•';•,',••"•' ' . • • . . • . ,*:>f;\-H 

'J$f§^ the silty alluvium have been utilized locally in the construction of : ;' •'̂-
the present U. S. Highway kO and'-other roads in the area. 

.'•.e-V . . , • • . . . • . • • . . _ ' ' . . . ' 

-•'';'''.-' ', •> ,. • "•-; ::r .'" r . . ,> ' • , S T R U C T U R A L . F E A T U R E S • •-. ; •• •••••; :.•': , ' '.y^'Uf . , u ' , ; : • : " ^ ^ M • 
..l'"?.5> 
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;li;:e :.western flank, of the..,Shoshone ::Range.!f̂ '.il|?r̂  

,4.1 4̂. 4. J4 .f._..ia. •;.,-mi-4_-,•^-..•,-1 ,.._,.-;-,..: ^Sifeiife'; 
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is bounded by a north-and northeast-trending fault.'•̂ •--This."fault..ds<v:--;'\3̂  

downthrown at least as much.as,the.present relief of l,.600.,:feet,-.and •^3*^^' 
• ' ' • . • •• - -:•.•••'''"'-•-" :' > ' • : : • ' , ,̂ .--̂ '̂ ';: :'if:v*v-fl^i;^. 

probably more than this .on';the-west and north sides. , Prcminent^*HV-r'^f^s^^t 
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triangular facets on, the western flank of the range fornn a'most :'/,''\i:'rr:̂ ^̂  
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has been offset nearly one mile by two north-northeast-trendlng . ; 

[.• 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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Fold y 

The Ordovlclan and Devonian rocks have been so intensely deformed 

'^A-'- and:.fragmented by faulting that individual folds,.are ho .'loriger;.recogr̂ 'fUJ*" 

• i S n W f ' •-. 
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. ...FIELD WORK. • . 

Approximately five field days were spent mapping Twp. 32N., 

ifej-. 

^50'.,;;.s' 
Selected hand specimens collected from these two townships and 

adjacent areas were checked with an ultraviolet light. No economic 

, Sizeable deposits of:sand and gravel in the alluvial fans, 

older alluvium, and at shallow depths, in the flood-plain deposits 

in these.two t 
-• ,.!••,•-t::"H",-'-*" 

ownships could"'supply "large quantities'':of f mate rial, for ̂̂ '̂;̂|::' 
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'ft. 
j^if'--':^- for .road ;.f ill; and bituminous W'r|concrete aggregate.'• Since'this/'t •'::''','M?'!̂/ 

^mMi'' highway,crosses the extreme;.nprthwestern corner of Section 27,. Twp. .i|.|-tfc:' 
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'Ml^i:... t he : Southern ' Paclfic;.Company,'";thls- 'Section could siipply l a rge , quan- -' ri-ll!̂ ; 
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^ p . - . t i t l e s ^ p f sand and g r a v e l for^ c o n s t r u c t i o n ' p u r p o s e s . ;'.',•:.'- ."-,;'.S§;il.'!. 
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INTRODUCTION 

Township 32 North, Ranges k7 and 1|8 East, MDBM,, Is located 

in the northern end of the Shoshone Range in Lander and Eureka 

Counties, Nevada. The town of Battle Mountain is located I3 miles 

west of the western border of the mapped area. Beowawe, a station 

on the Southern Pacific and Western Pacific railroads, is located 

about one mile east of the extreme southeastern corner of the area. 

U. S. Highway I4.O and the westbound line of the Southern Pacific and 

Western Pacific railroads cross the northern part of the mapped area. 

The major portion of the mapped area is occupied by the Sho­

shone Range. The Humboldt River valley is located in the extreme 

northern and northwestern part of the area, and the broad, flat 

playa of Whirlwind Valley is located in the southeastern part of 

the mapped area. 

CONCLUSIONS 

Twp. 32 N., Rge. I4.7 E. 

Fee Ownership by Southern Pacific Company 

Sections 1 (part south of railroad), 7, H , 13, 17 (W^), 23, 

25 and 35. 

Section Evaluation 

Sections 11 (except NW^), 13, 23, 2^ and 35 — Nonmlneral. 

Sections 7 (N|) and 11 (NW|-) — Potential sand and gravel 

deposits (see Construction Material) 

Section 7 (S|-) — Potential construction stone. ' 

Oil and Gas Rights Only Reserved by Southern Pacific Company 

Section 33 (S^) — No potential for oil or gas. 
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Twp. 32 N., Rge. 1+8 E. 

Fee Ownership by Southern Pacific Company 

Sections 1 (except SE^ and that part of NE^ that lies east of 

railroad), 3, 5, 7, 9, 11, 13 (part), 15, 17, 19, 21, 

23 (except E^SEi), 27 (part), 29, 31 and 33. 

Section Evaluation 

Sections 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 27, 29, 

31 and 33 — Nonmlneral. 

Oil and Gas Rights Only Reserved by Southern Pacific Company 

Sections 13 (SEiNW^), 23 (NE^SEi) and 27 (most of SE^) — 

No potential for oil or gas 

TOPOGRAPHY AND ACCESSIBILITY 

The topography, road systems, trails, and accessibility are 

shown on the geologic map No. R I|.7l;8-32 which covers this area. 

The regional setting may be ascertained by Inspection of the U. S. 

Geological Survey topographic sheet of the Dunphy quadrangle, scale 

1:62,500 (1957)* The northern part of the area is readily accessi­

ble via U. S. Highway lj.0 and the extreme southeastern part of the 

area in Whirlwind Valley is easily reached via dirt roads from 

Beowawe and U. S. Highway kO. The remainder, and major portion 

of the area is accessible only on foot or horseback, 

MINERAL RESOURCES 

Metallic Deposits 

There are no known deposits of metallic minerals within the 

mapped area that are of economic Importance, During the course of 

this reconnaissance 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 v/riter. 

Nonmetallic Deposits 

Barlte 

Fairly extensive deposits of barite occur in the Slaven chert 

of Devonian age along the extreme western edge of the mapped area. 

The barite is in the form of thin beds or lenses ranging in thick­

ness from a fraction of an inch up to several feet, and in length 

up to several hundred feet. According to Glanella (19i|.0, p. 3) the 

barite has rep]a ced gray limestone beds in the chert and is, there­

fore, eplgenetlc. Ketner (1959, oral communication), however, 

believes that viciat appears to be replacement of both limestone and 

chert is essentially syngenetic and that the barlte is 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 is not any structural control in connec­

tion with the formation of the barlte deposits. However, there have 

not been a sufficient niimber of samples analyzed to date to make any 

definite conclusions in regard to ore genesis. Furthermore, there 

is strong evidence indicating definite structural control in the 

barite deposits at the Bateman canyon and Hilltop Berium mines in 

Twp. 30N., Rge. k6E,, (Oesterilng, 1960a). 

Barlte is widely distributed in Lander County and there a re 

many producing mines. The only currently producing mine, the 

Shelton mine, located within the mapped area is discussed belovr. 

For further information on Nevada barite, including history of 

production, uses, value of the ore, ore genesis and reserves for 
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the Battle Mountain area, see report on Tv/p. 30N., Rge. k5-k6E., 

MDM. by Oesterilng (1960a). 

Argenta Mine in the N¥/-iNWi of Sec. 19, Twp. 32N., Rge. k7E. 

The Argenta mine ("Nevada barlte mine") is a group of open cuts 

located at an elevation of about 6,000 feet on the west side of 

Mosquito Canyon in the extreme northwestern corner of Section 19, 

nearly on the township line. The barite has rep]a ced thin, dark 

gray 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 the east, although locally much steeper dips 

are encountered owing to Intense folding and faulting. About one-

half mile north of this mine, the Slaven chert strikes north-

northwest and dips 70-80 degrees to the west. Approximately 150 

feet above the uppermost mine v/orkings the chert ridge is capped 

unconformably by a thin white rhyolite which, in turn, is con­

formably overlain by Tertiary basalt. 

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 have been replaced in part by dark gray to 

black barite. Pew barren chert nodules are discarded during mining. 

This ore is said to contain about 90 percent barium sulphate (bar­

ite) and a little barium carbonate (wltherlte) (Glanella, 19l|0, p.3). 

The Argenta mine consists of several separate workings. The 

main v̂orkinf.;; is a north-south open cut [j.0-50 feet in v/idth 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. 



This working is approximately kO by i|0 feet and 10-20 feet deep. 

A considerable, but unknown, quantity of barite has been removed 

from all of these open cuts. The bedding has been so disturbed 

and contorted that it is very difficult to obtain precise structural 

information in the cuts themselves. No faults were noted but the 

general contorted and homogeneous nature of the country rock may 

effectively mask many fractures. 

Several smaller prospect cuts lie a few hundred feet farther 

north of the main workings. One in the extreme SW-|-SŴ  of Section l8, 

Twp., 32N., Rge. k7E., and another in the extreme SE-̂ SÊ  of Section 

13, Twp. 32N., Rge. [|.6E. A small amount of barite appears to have 

been produced from each of these smaller cuts. According to Glanella 

(I9k0, P« 3) the largest barite production in,Lander County came 

from the Argenta mine. The mine has been idle for some years, but 

there is a possibility that it might be reopened at a future date 

by the current operators of the nearby Shelton mine. 

Shelton mine in the center of Sec. l8, Twp. 32N., Rge. k7E. 

The Shelton mine is located at an elevation of about 5,500 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 is currently active and operations consist of open-cut strip 

mining of thin veins of barite enclosed in chert and limestone of 

Devonian age. 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 along the west side of the central spur. An unknown amount 

of barlte has been produced from some of these, 

A few hundred feet south of the main mine workings is a cap 

of Tertiary basalt unconformably overlying the Devonian chert. In 

the vicinity of the mine the strata are contorted so that accurate 

strike and dip measurements are not possible. The beds generally 

strike north. No faults were olDserved in this immediate area, but 

again the contorted nature of the strata may possibly conceal many 

unknown faults. 

Prospects in the SW^ of Sec, 31, Twp, 32N., Rge. k7E. Several 

shallow prospect pits are located in the Slaven chert in the SW^ of 

Section 31« The general strike of the chert beds is northeast, and 

the dip is about 25 degrees southeast. The barlte appears to have 

partially replaced several thin limestone lenses and chert beds in 

the.Devonian formation. There is very little barlte e;}q)osed and no 

work has been done on these prospects for some time. No barite 

appears to have been produced from.this property. 

Construction Materials 

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 1|0. This material consists of uncon­

solidated silt, sand, and boulders, generally poorly sorted and 

crudely stratified. Coarse, angular to subangular clasts predomi­

nate in the alluvial fans and in the older alluvium. This coarser 

material is overlain north of the highway by an increasingly thick 

veneer of silty 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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50-60 feet in the area near Battle Mountain (Moody, 191k)• 

Most of this coarse material is composed of hard, tough, angu­

lar to.subangular fragments of dense andesite derived from the Sho­

shone Range except in the Nt? of Section 7, Twp. 32N., Rge. I4.7E., 

where most of the coarse material consists of chert and quartzlte 

with minor amounts of andesite and basalt. Generally this material 

contains no cracks or soft enclosed materials nor substances such 

as zeolites, opaline silica, et al., which are undesirable in port-

land cement concrete aggregate and asphalt concrete. 

Because of their ready accessibility these deposits have been 

locally utilized in the construction of the present U. S. Highway 

kO and in the main lines of the Southern Pacific and Western Pacific ' 

railroads. Gravel quarries are located in Sections 3, 6 and 10, 

Twp. 32N., Rge. k-JE., with only one being m;ore than a few hundred 

feet from the highway. 

The projected expansion of U. S. Highway kO from 2 to k lanes 

will, undoubtedly, utilize large amounts of these deposits immedi­

ately adjacent to the highway for road fill and asphalt or concrete 

aggregates. Southern Pacific Company-owned sections in Twp. 32N., 

Rge. k7E. that could supply large quantities of sand and gravel are 

1, 11 (N7/i) and 7 (N^). 

The S^ of Section 7 may have a potential value for construc­

tion materials from the chert and quartzlte of the Valmy and 

Slaven chert formations. These resistant rocks may be Ideally suited 

for this use, especially "recrystallized chert in metamorphic 

terrenes". 

The chert and quartzlte deposits are ideally located for quarry­

ing operations along both, sides of the Mosquito Canyon access road 
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and are only one-half to one mile from U. S, Highway kO and the 

westbound line of the Southern Pacific railroad. 

Water Resources 

Surface Water 

The Humboldt River is the only perennial stream within the 

mapped area. This sluggish, meandering stream, currently at grade, 

flows in a westerly direction across the area and through a gap in 

the hills in the extreme northeastern part of the map area, swings 

around 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 recent aggradation is indicated 

by wells in the vicinity of 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 small 

streams in Water, Mosquito, and Deer Canyons, flow only during the 

snow-melt season in the spring and are commonly dry during most of 

the year. 

In addition to these small ephemeral streams there are several 

small seeps or springs scattered over the area. These commonly have 

a flow of less than 0.5 gal./min. Most of these spr.ings occur in 

Twp. 32N., Rge. U7E., in Sections 1, 8, 17, 29, 31, 32 and 33- One 

small spring occurs in Section 10, Twp. 32N., Rge. 1J.8E. In a few 

cases, especially in Sections 8, 17 and 31, Twp. 32N., Rge. k7E., 
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these springs provide a limited amount of water for grazing cattle. 

Ground Water 

Water for cattle is provided by windmills and troughs in 

Sections 12 and 32, Twp. 32N., Rge. l\.QE, The depths of these wells 

are unknown, but they probably do not exceed 200 feet. Two other 

wells located in Whirlwind Valley are in Section 23 and just south 
I 

of the township line in Section 1, Twp. 31N., Rge. k^E. 

Sufficient water for cattle could probably be developed by 

shallow wells almost anywhere in the valley fill of the Humboldt 

River and probably nearly everyv/here in the V/hirlwind Valley playa 

to the southeast. For a report on wells and ground water of the 

adjacent part of Humboldt Valley to the east. (See report on Twp. 

32N., Rges. 1|5 and k^E., MDM. by Spurck, I960.) 

The subsurface bedrock configurations are not known, but the 

general shallowness of the v/ater table in the Humboldt River valley 

and the recharge from the river Itself practically assures a 

sufficient supply of water for limited agricultural purposes. 

Beowawe Geyser Area 

The Beowawe geyser area lies about 2-| miles south of the mapped 

area largely within the m^^ of Section 17, Twp. 31N., Rge. kSE. 

Numerous geysers, vents and fumeroles occur along an east-northeast-

trendlng fault that has been downthrown about kOO feet on the north 

forming a rhyolite bench v/ith geyserlte. Other geysers and vents 

occur at scattered points below this bench. The Nevada Thermal 

Power Company recently drilled a test hole near the base of the 

bench in an attempt to develop sufficient steam pressure for con­

version to electric power through steam turbines. For a log of the 
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hole see APPENDIX "A". The hole has been abandoned and no further 

information is available at this, time, although it has been reported 

that this Company plans to drill other test holes here. For a more 

complete description of the geyser area see Nolan and Anderson 

{193k)« This report was unavailable to the writer. (See also, 

special report on the Beowawe Geyser Area by Oesterilng, 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 surflclal deposits of Quaternary age. Tertiary volcanic rocks 

which crop out over nearly all of the northern end of Shoshone 

Range, with smaller exposures of Lower Paleozoic rocks, comprise 

the major consolidated rock units. 

Structural and stratlgraphic relationships in north-central 

Nevada are exceedingly complex. Roberts, et al. (1958, p. S 16-

2821) describe the regional structure and stratigraphy in detail. 

They state that there are three distinct sedimentary assemblages 

of pre-Late Misslssipplan age that were deposited in that portion 

of the Cordilleran geosyncllne that extended for 335 miles west 

of Eureka, Nevada. These three assemblages consist of an eastern, 

western and transitional assemblage. The eastern mlogeosyncllnal 

assemblage consists of about 15,000 feet of predominantly lime­

stone and dolomite, while the western eugeosyncllnal assemblage 

consists of nearly 50,000 feet of clastic and volcanic rocks with 

large amounts of chert. Between these tv/o, a third assemblage, 

the transitional, is locally recognized. This transitional assem­

blage belongs to neither the eastern nor western types, but contains 

elements of both. The broad geosyncllne in v/hich these three 
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assemblages were laid down persisted until the end of Devonian time, 

at v/hich time the Antler orogenlc belt, between the 116-118 degree 

meridians, was Intensely folded and faulted. This orogeny culmin­

ated in the Roberts Movmtains thrust fault in Late Devonian or Early 

Misslssipplan time that brought western assemblage rocks over transi­

tional and eastern assemblage rocks. The Antler orogenlc belt Is 

approximately 80 miles wide and it extends over 150 miles north-

northeast across central Nevada. Wlnnemucca is approximately on 

the western edge of the belt and a line through Mountain City, 

Carlin and Eureka marks the eastern edge of the folding. Subsequent 

to this orogeny a series of coarse clastic rocks v/as laid down over 

much of Nevada. These rocks range in age from Early Misslssipplan 

to Late Permian and are termed the overlap assembii ge (Roberts, et 

al., 1958, p. 2820-2821, 28kk-28k6, 2852-285k)• 

Within the mapped area only rocks of the western assemblage 

occur: the Valray formation of Ordovlclan age and the Slaven chert 

of Devonian age. 

Summary of Geologic History 

The following tentative summary of the geologic history of 

north-central Nevada was compiled by W. A. Oesterilng from pub­

lished literature, especially Roberts (1951), Ferguson, Muller and 

Roberts (1951 and 1952) and Roberts, Hotz, Gllluly and Ferguson 

(1958). The compilation is in part substantiated and augmented by 

the current mapping program of the mineral resources survey of the 

Southern Pacific Company. 'Episodes pertinent to the two tovjn ships 

of this area are Indicated by an asterisk. 

E P I S O D E S D E S C R I P T I O N 
D e p o s i t i o n a l Tectonic I n t r u s i v e 

Recent Infrequent stream run-off;-::-
stream aggradation and accumu­
lation of post-Lake Lahontan 
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E P I S 0 D E S 
Depositional Tectonic Intrusive 

D E S C R I P T I O N 

Pleistocene 
(late) to 
Recent 

Pleistocene 
(late) 

Pliocene-
Pleistocene 

Pliocene-
Pleistocene 

Pliocene-
Pleistocene 

Miocene-
Pliocene 

01igocene( ?) 
Miocene 

01igocene(?) 

alluvial fans;-;:- desiccation of 
intermontane lakes; formation of 
eolian deposits. 

Minor movements along normal 
faults, especially near margins of 
basins;-:* formation of scarplets in 
pre-Lake Lahontan alluvial 
deposits. 

Abundant rainfall, active stream 
and sheet-wash erosion, accumula­
tion and dissection of extensive 
pre-Lake Lahontan alluvial fans;•5̂  
intermontane basins partly filled 
with water and lake sediment; Lake 
Lahontan reached a raaximimi eleva­
tion of about k,i4-00 feet. 

Basaltic lava.flows. 

Dikes, largely basaltic and 
rhyolitlc. 

Maxiraiora development of basin-range 
block faulting along generally 
northerly trends;-"-̂  (This episode 
is largely responsible for the 
major features of the present 
topography.) 

Extensive volcanic^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; thick andesite and 
basalt.-:s-

Initiation of basin-range block 
faulting. 

Major erosio.nal Interval with probable inter­
mittent uplift which prevented peneplanatlon; 
streams probably drained to the Pacific Ocean. 

Cretaceous Emplacement of many widespread 
to Tertiary igneous Intrusives of varied 
(early) composition, but characterized 
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E P I S O D E S 
D e p o s i t i o n a l Tectonic I n t r u s i v e 

Jurassic 
(late) to 
Cretaceous 

Trlasslc 
to 
Jurassic 

Trlasslc 
(early) 

Permian(?) 
to 
Trlasslc 

D E S C R I P T I O N 

by quartz monzonite to granodlo-
rite; probably become progresslve]y 
younger towards the east. 

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

Two fades of marine deposits: 
Trlasslc conglomerate - carbonate 
sediments in the east (China Mt., 
Augusta Mt. sequence of forma­
tions), and a tremendously thick 
section of Triassic-Jurassic 
argillaceous deposits west of a 
general north-south line through 
Wlnnemucca. 

Minor tectonic episode indicated 
by a slight angular unconformity 
between the Lower Trlasslc China 
Mountain formation and the Per-
mlan-Triessic Kolpato formation. 

Lavas, pyroclastics and elastics 
of the Kolpato formation. 

Permian 
(late) 

Pennsylvanlan 
k Permian 

Pennsylvanlan 
& Permian 

Major orogeny: Intense folding 
in western Nevada and large scale 
over-thrusting developed during 
post-Havallah - pre-Kolpato tIme; 
west to east thrusts carried 
Pumpernickel.and Havallah f orma-
tlons into area from west of 
Wlnnemucca, and at least as far 
east as Shoshone Range;upper 
plate rocks closely folded, lower 
plate werped. 

Intermittent uplift and subaerial 
erosion indicated by disconformi-
ties between the formations of the 
overlap assemblage (Antler se­
quence of Roberts, Hotz, Gllluly 
and Ferguson, 1958). 

Deposition of Antler sequence of 
overlap assemb3a ge within Antler 
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E P I S O D E S 
Depositional Tectonic Intrusive 

Pennsylvanlan 
(early /?) 

Misslssipplan 

Devonian 
(late) and 
Misslssipplan 

Cambrian, 
Ordovlclan, 
Sillurlan k 
Devonian 

D E S C R I P T I O N 

orogenlc belt: chert, sandstone 
end little lava of Havallah form­
ation accumulated in eugeosyn­
cline of western Nevada. 

Chert and intercalated andesite 
accumulated in the. eugeosyncline 
of western Nevada to form Pumper­
nickel formation. 

Roberts Mountains overthrust cul­
minated the Antler orogeny: chert, 
elastics and volcanics of western 
assemble, ge rocks were carried 
eastward over the transitional 
rocks and the carbonate and 
clastic sediments of the eastern 
assemblage.-::-

Folding and uplift of Antler oro­
geny in western Nevada, warping 
and uplift in central Nevada.-::-

Marlne deposition of eastern mlo­
geosyncllnal,-"f transitional and 
western eugeosyncllnal assemblages 
of Roberts, Hotz, Gilluly and 
Ferguson (1958). 

Lower Paleozoic Sedimentary Rocks 

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

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

Distribution. This formation crops out over small areas in the 

extreme northeastern and extreme northwestern portions of the mapped 

area. 

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

highly contorted, variegated to black chert with Interbedsof tan to 

gray, indurated quartzose Sandstone 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 grayish-blue quartzlte with some interbedded dark 

gray to black chert. The quartzlte is usually highly brecclated due 

to faulting and is very resistant to weathering, fonnlng 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 in a general northeast direction, but dip measure­

ments are not reliable owing to the highly contorted nature 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 N | 

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 with the Slaven chert of Devonian age in the extreme 

western part of the area. Locally it is in fault contact with the 

Shoshone andesite of Tertiary age. Elsewhere, and in the extreme 

northeastern part of the area, the Valmy formation is unconformably 

overlain by surflclal deposits of Quaternary age. 

This formation was named for a thick series of interbedded 

quartzlte, chert, argillite, slate, and some Intercalated green­

stone exposed on North Peak in the N̂- of the Antler Peak quadrangle 

about 25-30 miles west of the mapped area. The Valmy formation has 

been dated as Ordovlclan on the basis of contained graptollte faunas 

of Lower, Middle and Upper Ordovlclan age collected from the northern 

Shoshone Range (Roberts, et al., 1958, p. 2833). 

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

Distribution. The Slaven chert crops out in the extreme western 

part of the mapped area. 
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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 

to black limestone and tan to gray sericitic siltstone which weathers 

platy. The chert is commonly in beds 1 to k inches thick. In 

contrast to local chert of the Valmy formation, the Slaven chert is 

not highly colored and contains no quartzlte or Indurated quartzose 

sandstone. The fresh and weathered colors are the same. Locally 

some of the limestone and chert have been partially replaced by dark 

gray to black barlte. The thickness of the Slaven chert is 

unknown but at the type locality in Slaven Canyon, approximately 10 

miles south-southwest of this area, there are at least l|.,000 feet of 

this unit exposed (Roberts, et al., 1958, p. 2837). 

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

Valmy formation) have been thrust over the Slaven chert in Sections 

7 and 31 of the west township. Blsev̂ here the Slaven chert is in 

normal fault contact with the older Valmy formation. In the west 

part of the mapped area, the Slaven chert is unconformably over­

lain by Tertiary basalt and a little rhyolite, and by Tertiary ande­

site. 

The Sleven 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 dikes occur along north-
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south fractures in Sections 7 and l8, Twp. 32N., Rge. k7E., about 

one-half mile north of the Shelton mine. 

Lithology. This rock unit consists of fairly thin (up to 20-

25 feet thick) dikes of dull greenish-gray to olive-gray basalt. 

These dikes have approximately the same composition as the contem­

poraneous basalt flows (Tb on map). They are composed of calcic 

plagioclase and: pyroxene with minor 'amounts of apatite and magne­

tite. The basalt has a dense groundmass and it is rather deeply 

weathered so that individual phenocrysts are unidentifiable. 

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

north-south fractures in Ordovlclan and Devonian sedimentary rocks, 

roughly parallel with the strike of the bedding. These dikes, 

together with the older basalt flows, are probably closely related 

to other late Tertiary volcanic rocks in this general area of Nevada. 

For the purposes of this report, a tentative age of Mlocene(?)-

Pliocene(?) is assigned. 

Tertiary Volcanic Rocks 

Rhyolite (Tr on:map) 

Distribution. This map unit does not occur within these two 

townships. However, just across the township line in Section 2k, 

Twp. 32N., Rge. k6E., a thin flow of rhyolite is e;«posed, 

Lithology, This rock unit consists of a 30-foot-thick flow of 

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

principally of quartz and alkallc feldspar. This rock is fairly 

hard and resistant to weathering. Fresh and weathered colors are 

approximately Identical. The rhyolite fractures easily into slabby 

and platy fragments, ^̂o 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 Devonian age. It is apparently con­

formably overlain by Tertiary basalt. This rhyolite, together with 

the overlying basalt, is probably related to other late Tertiary 

volcanic rocks in this general area of Nevada. Ferguson, et al, 

(1952) mapped similar rhyolite flows in the Golconda quadrangle 

approximately 35 miles northwest of this area as Tertiary, possibly 

Miocene, in age. Ferguson, et al. (195lb), Roberts (1951) and 

Muller, et al. (1951) mapped somewhat similar rhyolite flows in the 

Mount Moses, Antler Peak and Mount Tobln quadrangles respectively, 

as Mlocene(?)-Pllocene(?) in age. 

Older Basalt (Tb on map) 

Distribution. This map unit crops out over a small area in 

the ejctreme western portion 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 

plagioclase and pyroxene with lesser amounts of apatite and magne­

tite. These flows have approximately the 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. 1|.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 2k, Twp. 32N., Rge. k^E., basalt 

conformably overlies a 30-fpot bed of white rhyolite and caps the 

ridge extending south and southwest. 

These flows, together with the intrusive basalt dikes, are 

probably closely related to other late Tertlsry volcanic rocks in 

this general area of Nevada. Muller, et al. (1951) mapped similar 

basalts in the Mount Tobln quadrangle, approximately.30 miles to the 

southwest, as Tertiary. For the purposes of this report a tentative 

age of Miocene(?) is assigned on the basis of the Miocene(?) age 

for the superjacent andesite, 

Shoshone Andesite (Tsa on map) 

Distribution, Because of the extensive exposures in 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 mapped area, where it forms a steep, north-

facing escarpment nearly 1,800 feet high. 

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

of very fine-grained to cryptocrystalllne, grayish-brown to maroon 

andesite. It is composed mainly of sodlc plagioclase with unknown 

amounts of one or more of the following mafic minerals: pyroxene, 

hornblende and biotlte. Locally the rock ranges in composition from 

latlte to trachyte, but the bulk of these flows is considered to be 

andesite. 

The andesite is 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 hammer. Locally the 

andesite is porphyrltlc and has a slightly pitted surface, probably 
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due to the leaching of some of the more soluble constituents. Locally 

it is vesicular. It weathers to a rather distinctive dull reddish-

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

The total thickness of these andesltic flows is unknown, but 

at least 1,600 feet are exposed along the north side of Argenta Rim. 

It is possible that these flows have been repeated by step faults 

and that the norroal thickness is much less than 1,600 feet. 

Age and relation to other rocks. The andesite is conformably 

overlain by a relatively thin vesicular basalt 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 unconformably overlies Tertiary basalt and Devonian sedi­

mentary rocks. Locally in Section 8, Twp. 32N., Rge. I;7E., it is in 

fault contact with Ordovlclan quartzlte, and in Section 11, Twp. 32N., 

Rge. I4.8E., it unconformably overlies Ordovlclan chert of the Valmy 

formation. 

The Shoshone andesite is lithologlcally similar to, and probably 

correlative with, much thinner (600 feet thick, or less) andesltic 

flows in the eastern part of the Sheep Creek Range, reported 

by Oesterilng (1960b). Along Rock Creek of the Sheep Creek Range, 

there is evidence that the andesite is of Miocene age, or Slightly 

older (Oesterilng, 1960b). Here the andesite is conformably overlain 

by a vitrlc tuff unit of the "Humboldt" formation, and the tuff is 

nonconformably overlain by basalt of probably Pleistocene age. 

According to Van Houten (1956, p. 2801 and 2817), this vitrlc tuff 

unit is upper Miocene to middle Pliocene in age. Van Houten (1956, 

p. 2820) states: 
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"Meanw4iile, in early and middle Miocene time, out­
pouring of thick basaltic to andesltic lava flows 
covered vast areas of the northwestern part of the 
Basln-and-Range Province in Idaho 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. 

Basalt (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 calcic 

plagioclase and pyroxene with minor amounts of apatite and probably 

magnetite. The basalt is generally vesicular, locally dense or 

scoriaceous with a dense groundmass. Locally, crude columnar Joint­

ing was observed, especially along Argenta Rim in the western part 

of the mapped area. 

Generally the basalt weathers to a dull black or grayish-black 

color. Locally, however, it weathers to a dull reddish-brown, 

especially the vesicular varieties, owing to a possible excess of 

Included iron constituents. The basalt is quite resistant to 

weathering and the older alluvium, especiially in Sections 31 and 

32, Twp. 32N., Rge. k^E., is locally composed mainly of cobbles and 

boulders of basalt. 

These basalt flows, together with the underlying Shoshone ande­

site, form a large southeastward-dipping homocllne that has been 

extensively block faulted by Plio-Pleistocene movements. The beds 

strike northeast and dip uniformly about 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. k7E. 

Age and relation to other rocks. These basalt flows conformably 

overlie Mlocene(?) andesite. The basalt is unconformably overlain 

by older alluvium and recent surflclal deposits. In the eastern half 

of the mapped area, the basalt and andesite flows 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. 

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 rainfall 

and erosion during 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. This older alluvium is composed and sub-angular to sub-

rounded clasts varying 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 fomis fairly flat and low-

lying, rounded topography which has been moderately dissected by 

innumerable enmeshed, bifurcating stream channels. 

The older alluvial fans are locally overlain by more recent 

alluvial deposits. Including stream wash (Qal on map), playa deposits. 

Recent alluvial fans and the silty flood-plain deposits of the 

Humboldt River valley. 

The older alluvium and older alluvial fans many miles to the 

west, in the areas occupied by Pleistocene Lake Lahontan, 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 

(Qal 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). The above deposits are all approximately contemporaneous in 

age, although part of the playa and flood-plain deposits are slightly 

older than the other types. 

The alluvium (Qal) is composed of poorly sorted rounded to 

subrounded clasts vaî -ing in size from silt to boulders. As mapped, 

the alluvium is restricted to the present stream channels. There is 

an increase in the degree of fineness and in the perfection of the 

sorting dov/nstream away from the mountains where the alluvium imper­

ceptibly grades into alluvial fan material, playa, and silty flood-

plain deposits. 

The flood plain of the Humboldt River covers a small area along 

the northeastern and northern portions of the mapped area and a 

smaller 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 of 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 area. 

The playa deposits consist of fine silt and clay with local 

small amounts of sand. On the aerial photographs these deposits 

appear white or light colored because there is some concentration 
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of alkaline minerals, especially at or near the surface. In places 

these alkaline minerals form a white crust up to 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 subangular to subrounded, relatively unsorted 

clasts ranging in size from silt to cobbles. They are generally 

composed of finer-grained materials than the stream v/ash b eyond the 

stream mouths. There is an increase in the degree of fineness and 

in the perfection of the sorting away from the mountain fronts toward 

the terminal edges of the fans. These fans have been only sL ightly 

dissected by sheetflood drainage along a wide system of shallow, 

enmeshed bifurcating channels. 

Volcanic talus, mostly basalt, occurs on the eastern slope of 

the high hill located in the extreme SEi of Section 12, I-wp. 32N., 

Rge. i4.7E. The talus consists of large, angular to sub-angular 

fragments of basalt and masks the contact of the basalt with the 

underlying andesite. 

STRUCTURAL FEATURES 

Faults 

Vflth the possible exception of the extreme western edge of the 

mapped area, all of the bedrock formations are cut by numerous 

normal faults, many of which are of large throw. The entire north­

ern flank of the Shoshone Range is bounded 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 more than this, on the 

north and northwest sides. Prominent triangular facets on the 
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northern flank of the range form a most distinctive fault scarp. 

This fault is slightly older than the other basin-and-range normal 

faults in this area as it has been offset in the W|- of Twp. 32N., 

Rge. 1|7E. by two northeast-trending normal faults. The offset at 

one place is nearly one mile. 

Most of the normal faults in this area trend northeast and 

are downthrown on the northwest, forming prominent fault scarps in 

the Tertiary volcanic rocks of the Shoshone Range mesa. A slightly 

smaller number of faults trend northwest and these are generally 

downthrown on the northeast except in the SW^ of Twp. 32N., Rge. I4.7E., 

where they are downthrown on the south and southwest sides* The 

throw on all of these noiroal faults is about 50-100 feet, seldom 

exceeding that amount. A few faults trend roughly east-west. These 

are usually downthrown on the north, with one exception* 

A second major fault trends roughly northwest across the center 

of the mapped area. This .fault is downthrown on 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 related 

to the major basin-and-range faults which form the Shoshone Range. 

These block faults, which are largely responsible for the present 

major topographic features, are Plio-Pleistocene in age. Probably 

a minor amount of movement along a few of these faults occurred in 

late Pleistocene time. 

In Section 31, Twp. 32N., Rge, l).7E., a northeast-trending 

normal fault has offset Tertiary basalt of probable Miocene age while 

another northeast fault about 3/I4. mile northwest-has displaced 

Devonian rocks, but has not cut andesite of Miocene(?) age. A few 
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other normal faults in Devonian strata are of uncertain 'age, but are 

probably related to the other basin-and-range faults in this general 

area. 

In the extreme v/estern par't of the area, Ordovlclan 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 \vhich culminated the Antler orogeny in Late Devonian or 

Early Misslssipplan time. Both the Valmy and the Slaven chert forma­

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 a large southeastward-dipping homocllne that has been 

extensively block faulted by Plio-Pleistocene movements. This 

homocllne 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. k^E., to about k,800 feet in Section 

27, Twp. 32N. , Rge. k8E., a linear distance of about 31- miles south­

east. 

Folds 

No major folds were observed within the mapped area, although 

many small ones exist in the highly contorted Ordovlclan 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 mapping Twp. 32N., Rges. i|7 and 
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k8E., 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 v;ere noted. No other geophysical work was per­

formed. 

RECOMMENDATIONS 

Sizeable deposits of sand and gravel in the alluvial fans, 

older alluvium, and at shallow depths in the flood-plain deposits 

in these two tov/nshlps covild supply large quantities of material 

for futiire highway construction in this imtiediate area. The pro­

jected expansion of U. S. Highway [j.0 from 2 to I4. lanes will undoubt­

edly utilize much of these deposits Immediately adjacent to the 

highway for road fill and bituminous or concrete aggregate. Southern 

Pacific Company-owned sections in this area that could supply large 

quantities of sand and gravel are 1,11 (NW-|-), and 7 (N^), Twp. 32N., 

Rge. k7E. 

No other deposits of economic importance were noted and it is 

recommended that no further work be done on these tv/o townships at 

the present time. 

Walter H. Spurck 
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t l / l tl APPENDIX "A 

•"-LOG OF BEOWAWE NO. 1 HOLE DRILLED FOR THE 
NEVADA THERMAL POWER COMPANY 

by W.A. Oesterilng,- October 19, 1959 

Location: Near center of NW^ of Sec. 17, Tv/p. 31N., Rge. k^E., 
MDM: on lower slope of geyserlte terrace with active 
geysers and hot springs located from l/8th to l/l+th 
mile south, west and north, and dormant geysers to 
the east. Est. 2,300 feet Sk5°W from l/k corner 
Sees. 8 and 17. 

Elevation of Collar: about k,900 feet (picked from Dunphy, 
Nevada quadrangle) 

Well Started: September 30, 1959 

Total Depth: As of October 19th the well bottomed at 1,919 feet; 
driller was whip stocking in attempt to drill -30° in 
southerly direction to test ground beneath the line 
of active geysers on the geyserlte 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 Remarks 

0-30 Geyserlte and spring sinter, siliceous, white and pink. 

30-l̂iJ-l- Geyserlte and spring sinter as above with little 
rhyolite. 

kk-^S Geyserlte (?) or opal, white, dense, siliceous. 

k8-70 Geyserlte, siliceous and rhyolite. 

70-80 Chert, brown, arid geyserlte., white. 

80-90 Gouge and chert breccia with geyserlte. 

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, geyserlte and a little 
clayey gouge. 

150-207 Shale or argillite, olive green and dark gray, hard, 
siliceous. 

•J:- - Prepared in the field with hand lens. 
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Log of Beowawe No. 1 (continued) 

Depth in Feet Remarks 

207-220 Geyserlte (?) gray, calcareous, fine-grained, can be 
broken with fingers, sticks to tongue. 

220-2k0 Shale or argillite, olive green and dark gray, 
siliceous. 

2k0-260 Shale or argillite aa above with chert. 

260-290 Shale or.argillite as above, blue-gray at 290 feet. 

290-3kO Shale or argillite as above, mostly green and gray. 

3k0-350 Shale or argillite as above, with clayey gouge (?), 

350-360 Shale or argillite as above. 

360-390 Shale or argillite as above, with more or less 
clayey gouge (?). 

390-kOO Shale or argillite as above, with blue-gray chert. 

k00-k50 Chert and fine-grained sandstone, some breccia 
and gouge. 

k50-k70 Siltstone, siliceous, shale, chert and fine sandstone 
with some clayey gouge (?). 

ij.70-k90 Siltstone, greenish; may represent altered green­
stone (meta-andeslte). Some shale or argillite. 

I|90-500 Siltstone, sandy, with argillite, commonly green. 

500-550 :Much as above with some maroon siltstone to claystone< 

550-600 :Shale or argillite, and siltstone, green, gray and 
maroon, with trace of chert. 

600-680 Much as above with some maroon and brown chert 
below 620'. 

680-710 Much as above with greenstone (meta-andeslte). 

710-730 Argillite and chert, gray, green, black. 

730-750 Gouge and breccia of above rock types. 

750-770 Chert, gray and maroon; greenstone; argillite and 
little fine-grained sandstone. 

770-790 Much as above, with some amygdaloidal lava. 

790-800 Chert and argillite, green and gray. 

-31-



Log of Beowawe No. 1 (continued) 

Depth in Feet Remarks 

800-820 

820-860 

860-880 

880-900 

900-950 

950-990 

990-1020 

1020-1030 

1030-lOkO 

10l|0-1060 

1060-1090 

1090-1100 

1100-1110 

1110-1120 

-1120-1130 

1130-llkO 

i i l | 0 - i i 5 o 

1150-1160 

1160-1180 

1180-1200 

1200-12l|0 

121; 0-1260 

1260-1270 

1270-1320 

Gouge and chert breccia. 

Greenstone, amygdaloidal; some chert and argillite. 

Breccia of chert and greenstone, with clayey gouge. 

Chert, greenstone and argillite. Chert is variegated. 

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

Chert, dark gray, brov/n, and maroon. 

Much as above with little argillite. 

Chert breccia and gouge. 

Greenstone, chert and argillite. 

Greenstone and chert breccia with a little gouge. 

Much as above. 

Much as above, v/ith trace of vitreous quartzlte. 

Chert and quartzlte breccia and gouge. 

Chert. 

Chert, argillite and trace of greenstone. 

Chert, argillite and trace of sandstone. 

Chert and little greenstone. 

Gouge and breccia. 

Geyserlte (?), 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, quartzltlc, very fine-grained. 
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Log of Beowawe No, 1 (cont inued) 

Depth in Feet Remarks 

1320-13kO Sandstone , as above, wi th c h e r t , brov;n; some 

a r g i l l i t e . 

13kO-1380 A r g i l l i t e and c h e r t ; t r a c e of app le -green ep ldo te ( ? ) , 

1380-li;00 Cher t , brown and p i n k , w i th some rounded g r a i n s . 

li|00-lkll.O -JfChert ( ? ) , brown; l i t t l e s i l i c e o u s a r g i l l i t e . 

Ilt.k0-ll;50 -K-Chert ( ? ) , brown; wi th metavolcan ics ( ? ) . 

Ilj.50-lk80 i:-Chert ( ? ) , brown; with much metavolcan ics ( ? ) . 

I l ;80-l570 •'.fChert ( ? ) , brown; wi th s i l i c e o u s a r g i l l i t e ; meta­

v o l c a n i c s (?) i n c r e a s e wi th dep th . 

157O-I6OO •55-Metavolcanlcs ( ? ) , s i l i c e o u s , brown, dense . 

I6OO-I86O -irMetavolcanics ( ? ) , brown, s i l i c e o u s , dense ; wi th 
more or l e s s c h e r t , 

I86O-I87O Sands tone , brown, q u a r t z l t l c , very f i n e - g r a i n e d ; 

w i t h some a r g i l l i t e . 

1870-1880 Chert ( ? ) , brown and t a n . 

I88O-I9IO Chert and quartzltlc sandstone, with some argillite. 

1910-1919 (No sample) 
-.'f - May be dense rhyolite, 
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3s> '̂  • . 
.^-'SlS*;-..-' INTRODUCTION " . ,: -

Township 31 North , Range k9:;^East, Movint Diablo Meridian I s 
,'e*^>! 

s i t u a t e d i n t h e n o r t h e r r i i p a r t of EurekanCounty, Nevada. The n o r t h e r n 

i v f ' ^^ ' . .4. -«^ i ; 'W:3*?part*?:orahe a r e a ; ' l l e s ra long ' tl 

:t^^Mountalnswr?^^The7:;town^^ofv;Beowai 
i S ^ ^ l g ^ - • -•''̂ !vS***?!jii!M#s...S?a:i.a#^#!%»Si;%'y>;- :•:- . i . .'•:••• • '•'' '•^iif<-~'v^^j;^;:.?;:-• ̂ : i i i 0 i ' w w ' ^ ^ ^ »iiWH!.;'ff«a«»»p;'j:;^S5i«JAJ*S«;^«W«:»#'-ii*-">*^Sips?#; 

f^HJ^EPaclfla^and^'Wpstern Pacl f l c ; l l n e , S ^ ; a i e s ' : l n !,th^ 
. v - r f e .'.-. . . . , • . , . . , • : • . ' . . " 1 - ;. . .. 

riCiv;- township. . • 
r i . i M y ' - - • ' • • •.' •• 

^ k ^ l ^ a r e a! | l s?^chsdul e d i t oŝ b e'^^ 
• \ 0 ^ ^ ^ ^ : " .Is:'' •'•'.*'':••'• • -; • •' ".• '•' •':'-• - ' * . ' • ' • ' •••".'It ••••-•-'".. '•*;.:••'..• •''.:--'':''^'';-•-,fey!,':',"],-'W'^-^--\,:^lJ"''.^ 

llf'iy'S'-'Thls r e p o r t c o n c e r n s p a r t of T.3iN.,^ R.1;9E,, o n l y , except'for';a:if; /;:./• ̂  •̂ '̂ '•: 

3!:-: 

n̂l;f• • . simimary of o i l and gas p o t e n t i a l , - ' -
-t;:¥:f 

.,=.«,, ;, 

• • • • t . ' i ^ 

,.̂ . 4. v..,^,CONCLUSIONS, , 

'̂î'*' • Fee Ownership - Southern Pacific Company'*' "' -* ''*'' *.;̂ ^̂: 
•'^i'. 
"1?^ 

Sections 3 (NWi), 17 (w^), 19 (Ê )-, 29 (w^), 31 (NEi)n .;;. 

i.!ĝ ĵ ...,. ;,., .,̂^ .;;:,;,. ..,v Nonmlneral, ' • ̂  ': [ j •, 

• .iiii'-'r , Section'^7(.E5) ..:. >::Posslble: mineral .wlth>respectK,to''the'•large J,^^'-
; . . . , A • i ' - - • . -̂  ' - i . ;• ' .....•,.••-. • ' - • . , ' " • • ' . • . _ . •' _ _ ' " >.;'• : ; ' '• " ,- • . - ^ -,,;, . . .> • ,-.,.; ,''";.^;;;.-'7 • • -•' • ' > S 5 > v ^ ^ - . - l ' 

' ^ 0 ^ - ^ \ .•-••..•^ftf!^,.^M:«ifi^iJ¥t0sft!V3^4'-J^'^^^^ L r l . ® ! ^ .••: 

Oil and Gas Rights Only Reserved by S.-P, Company ' 

;y|:|-:vK sections 7 (part), 9 (part), 11, I3, 15, 17 (part), 19, 21, 23, 
: ; ' t i e " ' ' - • • • ' ' -••• • • -•-"•• ' • 



, . , . . . , . . . • . ' • . . " . • . • •-• - • " • - • « t f 9 5 " V , ' " > • • ? 

. i . - % ^ . : • -• • • • . • • - - - ' . • , • • • . , , : . ;- - . . • • y t ^ y 

. ^ S $ y - : ' .. .• • • • y y . • • - . , . ' : • • , - - - i j : - , , ; • . ^ ' „ ' : : ' ^ ^ - - ' - -

X j v . f t r y • • , • . - - v ; — • • ' , . • • ' . • • . . . . , ; *•• • ; ; - . ; , - . : • 

Î S'fv f.:'. ^ :.. • p o s s i b l e in t h e lower#jmate ( e a s t e r n assemblage) r o c k s , -. . 
• ^ ' $ ' • ' . . . • . • • ' - • • . • • • . . , , ; • ' 

^̂ «-f:'. ,: T0P,0GRAPHY"AND,.ACCESSIBILITY 

:-|^»;op:ogril^H^aria#regloriali^^s^ttlng:!may^ 

f̂liSv̂:',.U,: S.'Geiologlcal Survey l5 minute Beowawe: Quadrangle, .Nevada, .edition ., ;.,' 

l£̂ '̂ -̂ • -V:* Thls^ area is accessible via Nevada Highway 21,* which travers,es-^V,'*l^* 
• s ^ \ ' i f r ^ . • • • : • ' . , .. • • « • ,.•.'.- . • . , ' ^ • . .• .. ' . ' • 1. . 
-^. the western: part .of the township:from .̂ north<to south>iand::ibyv.S(Byeral':§̂  ,, :;i'.'.,; , 

R-

*' Gold and Silver Prospect 

?.;,, No gold and sliver mines or. prospects of value were noted on the 
v ^ y y ^ ^ . > . • • ' ' " ' . ; • ' . > • ' ' " \ i r • • • ' . : ' ' . • : • . ' • .;-....,-'•!.•.:;- •.. -, /-'., 

'̂icvimf ĝ 9̂ <̂i.<i.p3?, reported -Inv-the.;-lite.r£dbure,;;*.f Hpweyer̂ -,;;?â small-f prpsp*^^ , f:^!$i^.: 

'K%li • ' ' n n ; n nrnTMi n-o--niiff n a H ""l a r \ A - In -hVio -KTinri-MWi ' .<lor» .'• ""5 " ' ' n r o o l ^ n ^ r ' 4 - : ! ' - , ' , , B * ; * . - 4 4.'„ , . a n - n . '^'''%.^'" 

-',' white che r t , s l l l c l f led; conglomer£^e4|and|^quartzite,:-andvwas:appar^ 

loca l i zed .nea r the surface along and'above the low-angle, nor theas te r ly -



|%W; grade ore appears to be mined ;pu-t and, no extension in to the S.,, P, 
•4'^'-•'- yM' 
i1^*^: Company owned Section 7 seems likely,' (For production, see "MINERAL 

"' '-61*'%' - , ,,; ::Sji}ifs."V 

.̂-Jl^V. along t h e same r^-^. I f a u l t t r end as t h a t Jdn Sect ion '6 , l lbutvdoes ' Jnot 
'iSil^;t. , '.-. . • ' - '- - - ; . . . • •••;••; - viS^,:.' '-v.- I ' ^ ' s r ' 

;̂||̂|:-i appear to have any economic significance, 
U s ' ^ f e ' ^ j i . .•'• ; . . ,.•, ,• :; -. ••..'..-• - . • ' •. • • Jij'.W*-
;-.-̂ *MfSt;i''.-. 

-!'fr 

Ilil'̂iiJ'-v Sec tion 6, probably for construction of State Highway 21 and for; local ^ J i ^ 
k ^ § . • •• ' y ( - • . --.^t^'^H•'' >•• .•••;.̂ ' .>v<'''-'^^^ #,':..^-^ 

•&^J domestic purposes. This material appears to-be of sultable';;%l^^?'^': ^ ' ''' 

^||¥'.(Company-owned) and much of the:reastern 2/3 'of thoi townshipo^'^t'Although''^%?' 

,f there,; is.',a. tremendous quantity.-of sand and gravel underlying this and 

* » • -

,'!î iss,,nh,adjacent township 

i u 

I 
' a d j a c e n t ? t o t h e 

€''̂ ''may'̂  some jday make I t a ^saleabl 
^ ̂ .^-^ !i % » ' '̂̂  
''k;j,^'''development^ of-^a^ local demand|«! 

.'^\''h^' 
A 

•» X Surface Water 

The-! only surface water, obs 

M^. :̂.„.j: R iv e r, ̂  whlc h 

^ ^ G r o u n d Water :'̂  

':iM̂ «3j»u.-'i5kfe<Aa.cpQl,,,i,5sepplngixSpring,sJLnî ^ 
' ^ ^ W ' - V ' ^ t • ' ^''-'•\'^''""•''•; 'viJ^^ ^ S " • ^.*'' ' V - ' • •'. • V^ . .•'•',,..'•.•",-•*••».: " W - *̂---'* "'; .-• '• • • 

that artesian water may be available ;ln the'.valley, and this is ' 

s ;W.?>. : substantiated by the fact that relatively shallow wells, both artesian ,;;-'': 

":?̂ ;̂ 5. and pumped,--are being used for agricultural and-domestic ;:puiposes.i,̂ ,;̂ :ĵ v\;:.|;|j;/'. 



;4|.|fc few miles to the southwest. It, wou-ld seem likely that a good supply of • . 
'i.'i?',̂ :.. '-m''''y: 
•ill';' ground water is available in most'of the alluvium-cbvered area, should 
•'" j l r V . • • • . .• ^ • r i ^ . i • •• • - • 
l / . - ^ ; ' . - ' -K V . - • . - "••••• ' . •• • 

Water Right . « , ; . ' . .. H ' a , ' ; ; .• ; ; . ' - .- ; ' ' i . . : ,r t" ' . / . i . . . . , i ;"4 .••^'•^r»•>^^•.;.Ji^•.vl;;•i'•:.•;,^'. •»:-•• i .'••''• v 
0fyy.' 
)'-5̂l;"-. Oesterilng (I960, p, 25) has outlined the existing'situation, with 
) ^ ^ . y - • , . ' • -i - ' • ' - y • - • . . . . • - . . - : - : ••• . - . . ' . • • ' • ^ ^ • rVi^s-y 

^^^,.^v ,£..necesfa^ll:^:ho];(i>own^rs^^ 
\ 7*̂  benea th lts; .Nevada p rope r t i e s ; , * exc 

u s i n g w a t e r ' b e f o r e any o t h e r s.party . V J i 

> 1» 

) s^hel;w'at er,i f:espurcpa^;OTon;^^ridJSil^#i^^ 
3;,* except..-^where the.^:Cpnipany-hjegan ••.;^y-^i^i^• ' 
spa r ty . : -,'" :-•'.•.; r..-'. • "/.' f.:' •- V- \ ' • •••-•; r^f?-- ..:'''-"'--':'̂ 'B /̂̂ '̂  

. • • ; ; • . ' . . ; - . •• • . - ^ ' H i y i ; ' . r i . • • • • . , • . . . • 

- . * ) % • • • ' • • . - ' • • : - • • . < ; v % - . . . ' ' • - . v T i ' , ^ - ; ' v . ^ ; - -MINERAL RESOURCES-COMPILED " 

V 

-̂ k̂-̂ } "̂  Mercury ?>,̂  

Cinnab 
-• ' . • ' ; -?. t t* ' ' ' ' t ; ' , ' ,7t 'H, ',.->,-• .•-;;.-i;.r,-.i •,-.•, •yr,^'..;,- • . ; ' . ; ' A •,; ,• - ' . ? ' ^ ^ : ; , f 

• • • • • . ' . . . ' i a " . ^ ' ! . • ' - ' . ^ , 1 . - . . . ; . * • • 

;'.> to Anderson and [ Duberg (1916), Ersklne^and Lloyd;j|(1925) statp-that: 

"A shaft is said to be on a 3-.foot vein which assays 7^ 
.̂î mercujTy.jfc: 

silver an 
=̂  i occur In̂ * 

i%% 
' ^ Red Devi l groixp-of^claims i n .theVlow:hllls:i:one 5mlle;;;SouthMpf/fieowawe/;!:^^ 

-^ ••% • '^•>.v^:;?V'-,•« '¥•::-•:•^;-•••\•*. '• '^: ' r t . ' ' '?" ' ' '^ . 'V^J:^ ' ' ' ' - ' '^ ' ' '^ ' 

&, In 192l;.t ' In 1928^.the, proper,ty%was.:ilaqulred|'by-,j^^^ 
I ^ s ^ '•'̂ '._•';• -̂  i - T ' : \ ^ \ . . . ^ ' ••• / ' -̂f'•;•_;. "'..... y-'<''*•^•^-".i.^'*?;''ipr--,J^' 

>, ^ Mining Co3rporatlon,^.'whoi.prectedi; 
-< 1 , 

^ ? dl( 

'i ,1,-^^1929, wi th , a&4;ptal.productl.on,,Aofi;i.onlyi3;L0§|flaskalJx)f,^mer 
t ••, ; : ' V- - .•• , .; •• •• > ' - . . • ; ' : ' ' f ••«-..-'':if' ' • ' : . | . ' ^ - ' ; ; - ' - ¥ > ' V . ' - ;?-

<?^ ; was,,4ncreaapd;i^toJ5llj^||:iasks^,'by| 

m ** s ince " then . f|;Balley|Cl9lU;>f:£ 

! > u i e s e l power -p lan t ; t o t rea t>; th6 ore,:'iw/Phe .propertyi'closed^down'In''::;^^',*^;^^^^^ 
\ t ' . . . . , • • . . . > , . ; • • • ^it;^'•- , - , / > ? . : > • ; ^ r " • ' • • • • - v ^ ^ . . ' . ' , ' - ^ • ' ! < : . ' . .*•••'•• ^ . ' g ' .•'••" ' - , : v * w : . ' . >>;^-vj v ; ' ' 

•i'«f,'-..,... 

"The workings consist of a l50-foot shaft, about̂ '̂ OOO 
ft. of adits and crosscuts most of which are on two levels '• 

..'about 75 feet, apart, and five small stopes which extend to a 



'̂  slllclfied limestone conglomer te which strikes N25 E and dips 
25° eastward. This bed, which is prominently exposed on the 

* top of the ridge for a distance of over half a mile, is under­
lain by shale exposed only in the workings. A prominent flat-

fi" *̂f4i lying flow of-andesite that caps the ridge to the west...fiof the'•u. »j.̂  .,,̂•isv-̂"-a. 
J ^ <^%mlne may have extended over^the limestone •'during the period of ̂̂ -*',. .{.» ^ 
^I^-^H" ' *" mineralization. Cinnabar Is concentrated along irregular ^ 4 ̂ ''i''''''.̂  
., . ' .vertical fractures and rubble zones that trend about Nl5'*Wrthrough^^,^..'. 
"̂ ^ V" ,̂  > . M+-.>.«•* F-«.«?-11-1r»-tf-! Arl 1 •fmflStone'^ftoncrlftTnerfl t- .e. Mo.«5t of> t h e ' e l n n a h n S ? i "̂'̂  T ,, ̂  , the'* '"^slllclfied limestone'^conglom'erate. Most* of-' the cinnabar ' '• ^ 
r̂  "̂  forms thin coatings on the rubble, but the mlned( ore consisted 
viv. - - . . . . . . . . 

IF i r 
of conglomerate containing cinnabar yelnlets and disseminated 
crystals. Most of the conglomerate is essentially barren, and the 
exhorbltant amount of development work done on the property was 

.t̂ ..,̂ -̂  Sand and Gravel 

J Sand and gravel have been removed from a pit In the southeast -f" 

' »•' corner of Section 6 probably for construction of State Highway 21 

and, for local domestic purposes, ^ No^productlonv^inecords ̂ are'^available, ts't? 

IriW '^"'^'^ *• "- ' PREVIOUS INVESTIGATIONS' '^^ ,**̂ -̂ ^ ̂̂ -̂-̂^̂  \ .•*-' ,^^ .̂  
^ • <• [ " 

•" To the writer's knowledge, the only previous geologic work in i 

this area was done by Anderson and Duberg, S. P. Company geologists, 

in 1916, who reported on^ Section 7 , and a township ̂ report and map by .. •'̂  

" Ersklne and Lloyd, S. P, Company geologists, in 1925. , ^ •̂  - .«i' 

1?^'""'^ * ^ \,\ ^- COMPILATION.OP^ GEOLOGIC.HISTORY ' '' „ " ''' ^̂  :̂il 

• J 
j * ^ The ffollowing 

v̂ / " geologic,history of northcentral Nevada compiled by Oesterilng'(I960, ^-r-'i l 

f J... "p. l;2-kk)« "p-^,Episodes pertinent ̂ to this mapped area are indicated' (̂ ^M^*-

*2-^. , " 4. 4 1 '^"?'° ' -' ' ^"^"^^ i-" ^ ' " ' '-^^i: v,rf-ii" 

^ .. by an asterisk, « .̂  , » . ' ' ' ' ^^wS"-
''*̂ - , -̂ " E P I S 0 D E S ^ ' 1 ' " D E S C^R I'P T I O N S r' wJ^'^' '^ 

1̂ Depositional Tectonic Intrusive •- „ ^ .., „i." ., " , *». v,/* 

Recent ^ ̂  ... * Infrequent stream ̂ rxinoff ; stream "̂  ? 
Vl^ 5 ̂.f " ^ *' "s- ' '̂'̂n. 'f /•"cv''it ?- aggregation, and acc.umulatlonr of ̂post-:;̂ .̂, 
" ' ' ., ' ' -Lake Lahontan''alluvial fans:**'deslcca-^ 

;̂ 7;'' ̂  ̂  .̂  —... ̂  ̂  . .„. ,̂ , .. M >-i'-"tion^of^lntermontane^lakes;*formatlon'^Y' 
' of eolian deposits. * " < . ^ 

Pleistocene 
(late) to Minor movements along normal faults. 
Recent especially near range fronts;"*^ formation 

* 
J J A . . A . .ri.^A*^. ..-,.* . 2 . . . . . . ,..^ .„_- of scarpletsn in pre-Lake Lahontan X-^tr^^ "^^' î"̂  * ^̂ "̂  ^̂^̂>'̂'? ' P ^ '^'r alluvial fans and ̂ Older alluvium.*'^ ' "^ t "^ 

i-
&,x . . . . , - . . .f -5-)i£^ >̂̂  \ \ ' - ' ' ' \ ^̂  ̂ *- 5 */'̂«-̂-',"' * J'": 



1 1 - . • • - ' • • . . . - ' ' * - . ' , • • ' • - • • ' y . . ' ^ , ' . 

E P I S O D E S ,*,., D E.S £ ^ ^ P T I 0 N S : ':' 

D e p o s i t i o n a l Tectonic I n t r u s i v e ... ;'. .̂  . ' ' 

_̂  P l e i s t o c e n e -̂̂  j ,, i *., - Abundantl 'ralnfall?j^c.t:iye!^stre;am|£md 
(late), ̂^ 

„»y 

.'^^^ - ..̂ ;.vn.. ,^^V . ^ . . . ''^•f'lntermontfri^^!Bl^ffisplS?tip?i|l!l<i^'?^^ 
with water arids'ilakê -sediment;- • Lake V;̂?';: 
Lahontan reached a maximum elevation 
of about i;,i;00 f e e t , 

11 ' 't J-

^Vvf̂ t" P l i o c e n e - ,̂ -• ^ v . f'• ' . ..t, -•.'..'< ôô ŝ,*. , ^i, ^ ''̂ .'̂ (^^/i.., 'Vs-,,**-
v,:.f -, P l e i s t o c e n e "M. , . „ . . , ' - " B a s a l t l o wlaya'^flowa.-^j"' '•^•f/-?''"'^';^''*^''?-',^'^, 
\ -̂ ^Kiv f - : r ^ ̂  ^ '̂ ' ,.* > -M / ',̂ - " ^'"''V' ^̂  n^^" 'v>' J '•̂ '' ''«v'*).^ 1 '̂T*̂ '̂ !:*>=;' 

'̂•r î-^ < '̂  ' "̂̂  't̂  P l e i s t o c e n e ' i" ' ^ ^ D ikes , , l a r g e l y A b a s a l t l c ; a n d | , r h y o l l t l c . r \ ^ >. 

^ l"'-'' Pliocene- Maximum development of basin-range. ,w 
r s'r* Pleistocene KT ̂ ni,.̂  .f"oii,i+-4«r, o-i«»̂ « o,̂ ««-«oi , «,.,M<-v>A-«i-n.> ' 

H-?;=/i-; Miocene-/ * 

block • faulting along geneij'alCnortheirljrl;:, 
trends;* this episode^'Is'|largely''^ '•>!?:;-
responsible for the major>'features of^^r ;; 

i -̂̂ ', P l i ocene c,, 
«̂5 ? '̂" ' " i';Ji '̂'" / ' I , ' ""̂  'n *ieppsix;.ioni oxi^-c-ux.i..,:j;iiUi-4ace.ouB;|ana"-^.»w|^ 

«i^^^0 ' . V ^ i *,, -f=^' ' •- . - 'M^t 'clast ic |sed-lmeht 's :^and^nt;eiM^ 
^' K ' laya-.of ••the^Trucicee%n#Humboldt|ff;t'-:i|s-^^ 

formations;,^depositlpri:;pi^obably •'} •'.;'. 
occurred in many sepiarate b a s i n s • 
developed by l a v a dams and 'normal 

•'•,̂ 'CLr'i ^ ' ' ' ' - i - , r . , . ' ., ->^^^ v^^J-^.^. '^e.^j . i ' . ^.li... i-. *'̂  . , ^Z' '- ' /-ii" i W / ' -f-^" 

., .'dj'i^011gocene(?)-..^ „ --- -'^,.*r* - . ' ^̂  Lava f lows and a g g l o m e r a t e s , - l a r g e l y v * > 
"'\ Vto Miocene," " - , ' andes i te , ' and basa l t , *" ' ; , ,'̂  , M \ 

N 

Hi 

-Major erosionax interval wit^n im^ermi-ctiem; upiirt wnicn^prpventea f̂ '/,'tT 
peneplanatlon; clayey fossil soil developed'and-coarse^ conglomerate3!^''*-1^<-* 
were locally deposited; streams probably drained to'the'Pacific'Ocean—-

M 

Cretaceous to', Etnplacanent of many ̂ widespread'and 1'̂ '' 
Tertiary XearlyJ, varied Igneous intrusives, ̂ commonly •̂ V̂  

^̂^̂^ 'î  h - " . quartz monzonite to granodiorite;^ V'̂ -̂ *'̂ ' 
f^/*" .- „ , •" '"̂'j ' , these Intrusives may/become*pro-" - " 

..4 
t .2 

?..'f 1. .i 

' g r e s s l v e l y younger towards "the ^ east. , '>' ' 
) " i '*' - 1 

Jurassic ^ Nevadan orogeny: west ̂ to east thrusts T 
• \ 

(late) to " "' '''•'̂  "" 'and regional'dynamic metamorphism''west a' 
-> V - ^̂  *-i..,̂ M̂ Sr,C^6taceous ; ̂ <̂  /,.̂  of-Wlnnemucca formed ̂ yast ,areas/of n?-*\»', 
JiT ' ' ' „ ' ' ' ( -- * * 1 '. phylllte and "slate; east'to west "thrusts 

«.y"i4̂  ,i. -̂  ,-« .. ^ f - . .- . fare Indicated in somecothervareas, e.g,^ 
west flanks of "Sonoma and East Rangea.^^-} 
(There is no evidence-that this ' v̂̂ -
orogeny affected these two townships) i|;,: 

. , , , T̂  if 
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- i E P I S O D E S D E S C R I P T I O N S 

J 

>r 
^ " - ' ^ 

Depositional Tectonic Intrusive 

Trlasslc itoi .. » -̂  f 
Jurassic \ 

Two* f ac iesi?Pfimarineid'epp'sltss;5|Ti5ias slC;^ 

• • A '• 
. 1 

.> i-'ST/ « ' Triassic-Jurassic .largillaceouŝ depositl̂ ^̂ ^̂ ^ 
with some:carbonates,' west' of a : :';?̂ ': 
general north-south'line {(.through . v;,:-| 
W l n n e m u c c a . ' : . ; : ';..:'•-'f:-,/'',-|,.|*'-'~,;-;•..:: , ;''-:;'f." 

f f 

Trlasslc 
(early) 

- - , i * ? * " .St.ii!' J . - . ? . ^ ^ 

'H 
^̂ *̂̂'''-' 

4̂ Permlan(?) to 
" - Trlasslc 

\. 
*if 

^ w J 

Permian 
(late). 

•4r*f ' 

U 

'̂̂  ? Pennsylvanlan 

Pennsylvanlan 
& Peimian , , 

S'i". '& Permian i 0 

ŝ- ̂ . 
*. \ 

( i ^ ' 

-̂f̂  Minor >*tectonlci|epl-sode'*slndlo a t ed*hywa^ 
'; s l i g h t angu l a r mnconjgormity ^^between '.V*.%̂^̂  ,.-

,thsVtower< T r l a s s l c China Mountainfe',?»***iK''r, 
^,formation" and t h e l P e r m i a n ( 7 ) w - l T r l a s s l c ^ ' -' - - - jion."-V ".̂  ̂ :̂  / ;w: - .^ r ̂  ?v>'̂  Kolpato formati( 

\ "A^ i 

Accumulation3of lavas, pyroclastics, 
and clastic sediments of the Kolpato 
iformation, at least in part;marine, 

Ov 

carried highly folded'Pumpernickel 
and Havallah formations into central v? 
part of the area from western Nevada, 

„̂  and'at leastj as far east'as'the Shoshone 
*' Range; lower plate rocks were not ,̂ 
•'greatly folded," < >,* '.., ^̂  i .-^ ^ ĵ * ,. 

^"»"-, Intermittent^Uplift and subsidence 
.̂v'̂ ?:indicated rby'dlsconf omitles between ̂y,.̂  
^ ] the various formations' of the Antler ^l"^ 
' "sequence of overlap assemblage of- f̂  -
=>- ' Roberts, Hotz, Gilluly, ""and Ferguson ̂ fM* 

'(1958). ^ - .> ^ . , ' \ ^ 

\ Antler sequence of the overlap " "^i,^ 
•^assemblage accumulated within Antler* ̂* / 
orogenlc belt«(Manhattan* geanticline|fMi§|; 
of lEardley)'̂ ' and -.thê fĴ Eureka-Carlin :'p; mi 

Pennsylvanlan(?) ^ ̂  ' 
ĵ < '! ( e a r l y ) i-umpox-xijLUis.«x' x.ui-iuaoxuii 'iauuuinuxauwu xiif̂ K;*?? 

Chert'^^and'^^int ere a l a t ed ^-laya:s|of*^^the.:^«j|#: 
Pumpferri lckSl^t-pfimatlori^ciSmlat 'ed^ihte 
t h e eugeosyncl ine of'jwe s t e r n "{Nevada, 

1 / To be named "Sonoma orogeny" in a for thcoming p u b l i c a t i o n by Norman 
J . S l l b e r l i n g and Ralph J , Roberts of the U. S. Geol, Survey, Menlo 
Park , Ca l i f 

-iff^l. ^ ., H^ 

-7 - (..V* 1 * J 
hv» -.i A" 
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E P I S O D E S • y-yry^p 

Depositional Tectonic Intrusive^" ; 

D E S C R I P T I O N S 

l̂ f;-?!;- Cambrian;"' ':•-
ImM--' Ordovlclan, 
« . , Silurian &;,:,• 

Devonian ' 

^'Marine deposition'^of'-esstern.miogeo-:|;'fu-
synolinal,"*'' transitional and western '-v-

.,„.;,:.,.'; :v'v«- eugeosyncllnal assemblages,; of, .Robei'ts,«;.it 
• ' . v . - . i . - - - - - ^ P a ^ f - e t . - a l , , ( 1 9 5 8 ) . - ''•• ••''• '- '-••.-' ;' • •••.^••-' 

*Vo*v^''>rtt- ' > n ^ * ; ,*Pf GENERAL-.,GEOLOGIC .̂  SETT ING-, ̂ i^'. -•>. S E J I T I N G ' \ \ ifi i ' . -'Vnett •fif.f^ ,^-if- '̂ 1̂î fi,Wi> î.M,.>;̂ î:.»M^SjkJ;.4rt̂ -..t̂ J(,Vi 

'̂̂ •S -̂̂ :̂/' .̂ -'fAvThe wes te rn one-ha l f ,of the: ' townshlpi? is \3i tuat6d"lnJthe '^ ' '= lovrfrol l ingfe 
". Ĉ 'il' - - • -v •' ' • ^ '.., X - '_ •'.jy*' 1 i ^1. -.̂  -. ?'\/4,^: ;f\;v-'! •v„'''pn.̂ *'̂ i;;V 

H-zv^-''"''hill's on*'ei ther s ide of* t h e Humboldt'^ River ^near the'townVof ^BeoWawe^arid;'̂ ?'-''"^ 

1^' • i n t h e b road , low v a l l e y Immediately t o t h e s o u t h . 

I I C J . : -Rocks, i nc lude Pa leozo ic Western assemblage sediments .of unknown 

- |^^l i \ fes ter^n^\nd 'Weriap"As3emblaget^Stra t 
M » : W ^f.^^•••Kr^•-•••:• - ' i ? - • ••'; ' \ : . . ' - ^ ^ " ^ i ^ . i ( ' | *^ 

^p^ - . , , v . Nearly,'all;'of-^thei|p-'^ 
» i | i ; - : • • • -.. ••-:' - •'^•^•-•-. • s : 
iffi&iftRumboldtis'Rlver and: ,a 'T ^ 
M ^ 5 > ' .;.w,. ii.-,,,.,,.»'- -..'•...'•^-.{v':...,-.%c-«..:'>•>,. 

-SMsTSrit^•a:r6^?of,:•Paleozoic,' age,,-;. :A 
^ ^ ^ - • • • • • V - r , - ' ' - ' ^ ^ ' « - ^ ; - ^ ^ ' : ^ ^ : ' ? 
.ftlKp* t o t h e Western'* assemblage ,,Vir 
•^^^. . ' •:C•'--̂ ...̂ < .„.>--:-̂ ..̂  'US\^jAy^')^r 
^ | . - ? ' ' Carbonlferpus-Perraian^0verlap-'i:a.sa]6mblag8;.rocks,y nofeattemptf^w 

ft';." 't ,:. '.f writer's knowledge, there has been ;no,:detalled correlation or age 

|;fnvvJ determination done in this-area, 
^ & & % « M ; • . • • " • • • . • . . . • . . . . • 

file:///ifii'


, , w f ' ^ % r = . • ~ •" - " * '̂̂  '. ' ; .• 4 ' ' 1 ^ - ' . -' 

The Paleozoic rocks consistfiS'f a series of Interbedded, thin beds , . 
. - . • • ••"•,• • • " . f f i y ' i y .̂  •• .: • 

of dark chert, gray .dolomite, :daM:gray,, fine-grained quartzlte, purple 

t̂o gray, mottled, highly?; contorted mudstone and.rsome^soft, ̂ ^sandstone,^f^ ĵĉ̂ ?̂ 

-*> siltstone, bdark gray, to rblack shale and possibly other^'slope'^f ormlng v> ̂<!- '̂  ' 

'"^'"unltsT These are overlaid nonconformably "by"" lenses'̂ of̂ '-hlghlŷ '̂ sillcified̂ 'lr 

conglomerate composed of pebbles of the earlier vmits. The Paleozoic 
r 

rocks as a whole a r e n e a r l y h o r i z o n t a l , but l o c a l l y : a r e highly;Jcontor ted^ 

uflll^r.beda^havftiibeen'imaianeds¥local.l-7;<(';aa;;iaanarate i:̂  

'^^ flows and- t u f f s ' o f - . ' T e r t l a r y age , ;t>-.I'o:- ': ••, ' ' ••-'yc:, yyii.ysyy.y':B0'--,'•>¥'• 
J :• . , - - .. : . . ^ ; • - ; . , - • :- - V 

Wes; t e rn - : -AssenAlage :Rocks . . ' ; ' f ; ^ ' ' ' ' - i • ^^ ; i - : ^V. : ,< ••̂ .;:;;-̂ ::-:-;;f, '^ ' f^) '^^ ty 

Mt i .^^ C h e r t ( c h . o n , . m a p ) „-,̂  ,':';'- ,.:..•.•.,•:'- . - -..• •; .. ,. , - . :.. •;^..tH-i;; 

ŝp'f' :̂ 9$fe'TheSchertl'ls.;icommorily/i 

^^^^^green,??-t^in-beddedi:(aV;,:to-'6"T,^pntoi^d^^ 

dolomite and/or dark shale.' Although.it; is present in much of ;the 

< Paleozoic .{.outcrop area, it generally'comprises only a small percentage 

.'J'** of the "outcrop. Consequently, the only areas that were mapped aa ̂ chert'^ 
" ^ ^ ^ ^ ..••%.,...:>,:,t^'fl*V7^'n . 1 , ^ ^ r * , ^ ' " - ! \ ^s.^'f-''-^ •'?'. 

•̂î  are'i'the white, thin-bedded outcrops at the Red Devil mine and a K ^ " ^ \ 

a 

'atii« 

J % 
4 <^ may'be"''unreiated to the darker cherts north of the river. "None are of " -̂  < 

J ̂  ̂  sufficlentr-size to be considered of economic ̂ .^significance. ^ *"" ' 

M , Dolomlte1.(dl^pn.map);;:.'^;t " - ; t ^ !. ^ ' , ^ ^ ^;:L>/.f^^ 

^ , ' Cl The'rdoloralte is gray to black, bedded (1" to 2"), Interbedded ̂ jwith,'"*'" 7 

^̂^̂^ dark' chert',and/or variegated shale and mudstones. Beds are contorted if\ ^ 
' . - , - . . " <-

'^ and commonly have large cavities derived from weathered mud^galls.T Manŷ *" ** 

i. ̂̂  ,>rf scattered J outcrops were noted and the larger one were mapped as separate** 

"̂̂  \inlts. Although no exact age relationship is known, it is believed ..̂.. 

that the,dolomite beds lie near the top of the chert horizon. Dolomite V 

file:///inlts


"i&^̂  
,!:;$*<#,V 

|̂ |j,-:: is believed that they are of insufficient size or cLuallty to be 

?'f:V;: ' considered of economic significance. 

Quartzlte (q on map) " ^ e^ k 

>̂ ''\<' J ĵ Ôutcrops exhibit beds and lenses of light brown, gray^ and "red, , ""V'tiV 

, ,_flne-grained, very^ hard,, thin-bedded, to massive, highly ncemented, ̂  .U* ..^^4-

quartzlte. The outcrop in the NW^ Section k has been' quarried to a 

small extent, probably for ballast material. This and the outcrop 

'- ln«the*Sff^ Section 3 are favorably (̂ situated with respect-to the ''i?̂''̂  .J'"-.'.̂*.̂  

t llj;>"%railroad,'?but are considered to;be\ of' insuff lclenf;̂ quallty'̂ f̂or}?anyJhlnĝ sJiĴ  

^^,i^^ but'-ballast material. Very little quartzlte crops out on "Company-owned '* 

V land. 

ff^i 

Overlap Assemblage Rocks 

, - Con£lomerateJcg on map) . .̂  ', *̂ , ;„ ^ .̂  , ̂,f̂  ,/ 

î ' Tf The conglomerate is a coarse" to fine, angular-grained, hichlT ^̂̂""̂  ' > 

,(' ' slllclfied pebble conglomerate, derived from underlying Paleozoic chert, 

' quartzlte and dolomite. It is locally stained with red-brown and orange 

SVfl^ llmonite.and resembles the Battle conglomerate further west, y iLocally , ^̂ ,̂  

^̂ '̂  - it is cemented with silica to a» pebble quartzlte. It may be equivalent'^™'"' 

^ '* to the Tonka;^formation jOf Miss.-Penna. ̂ age described from exposures\'^ \^-

J f ^ In^Carlln^Cany^n by ̂ ottv^(1955,.P.; 2222^33) Î i ̂ A f ^ ^ l;^^^i^ ̂ "^''^^'^^ 

^ ^̂ ^ Several prospect pits have.^been dug In and adjacent to thê -' ;< * .. 'r 
1% ' *' "'' '" '' ' -^' i "' ,f. 
"< ^ conglomerate outcrops, but no valuable minerals were observed In^any ji y 
. = ' ' " . , W V 5 •• ' P" ^ J ° '' 

^̂ '̂ ^ of them. Conglomerate has been quarried in the NŴ  Section 2,^Jprobably• ^ t̂" 
: 3 ^ , - , : . . •* . ^»i^j 
.-•̂ ^ for b a l l a s t . No economic s ignif icance i s attached to t h i s conglomerate. , i' 
u T ' ' . , - ' < : ' 

' /•'^ ° , . ^ , Ter t ia ry Volcanic Rocks ' ^̂  ' 0*^^* 
^ rs»^ ..Tertiary Andesite and Tuff ,(Tv, on ,raap) r ,̂  .̂  .^ . , „ ,̂ ,. >fI *,. - l\ ' . ^i 1 ^̂ ^ 

' .-s'-^ ' . 'Te r t i a ry volcanics crop out 'north' 'of. the^ Hvmiboldt River i n 'Sec t ions / f i i 

''' 2, 3,^10 and 11. =- They are-unconf ormable'upon "the folded''Paleozoic''V » ' "̂ viv" 

strata in this area. The rock is gray, brown, to black, fine-grained 

to dense, massive, finely porphyrltlc andesite. It is highly weathered 

-10— ' ^ 
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;. ':i-. y " ' . . .-'-" * • • - • '•..',.• 

•*,••.<• . . . • . ' . • • • . ' . , ! , , : f - ' 

,;i'';; and commonly forms a smooth surfac*;. It is closely associated: with, 

vA . and perhaps Interbedded with,,; greenish-brown, earthy, tuffaceous material. 
W"' " ' y • , • - i-'•.'-:''-••: . r . - t y ' ^ - f y - .-.. -- .,.;;. , • • . . , - ,./.: 

Loafgls'' 

isî iSift:*'"-' ..oixvô /.:*-'.**'"̂ .*.••*• •>"'"-' ujF Regnl< 

; ^ ^ P a l l S a d e . ^ ' ' ^ " . R e g n i e r : ( 1 9 | 8 , - ' ] 

'miti',' "Three miles northwest of Palisade, gently dipping;: ande Site 
p||#-!.\ flows overly vertical slllclfied Paleozoic conglomerates, Nand - s.̂̂; 
|ig!j:|';̂: ; along the eastern edge of the range the 'younger volc^anics' > ' 

:^g|t;^»^ldespread;-:-yolcanlcs1 
P#iS»5v̂ fk('t>̂ os®'̂ - sp^th .and. west,;, 
|̂ f|f-5-;\.̂ .:tffolding and-alteratio ._ ._ . . . . . - , 
.^I^ii; ':,:.: they are presumably the 'Older Volcanics' of ̂Reeves:, and IShawe".: 
i^V'-^ - H e a v e s and Shawe (1956) cons ide r t h e s e "Older Vole anlcs">to:ibe 

m&;̂-'''; 

'̂̂ ff-';... _ 

;ĵ:'"* - Shoshone andesite crops out as a lava cap on the mesa in the 

|̂;,J,;JV . ̂ i oi" Section 6. Here it is ..typically a brown to lavender, platy, 

'Ijfe p o r p h y r l t l c . andes i t e w i t h .small/ (up t o :2 mm), honey-colored:-'ollvlrie>:i!''.^''^^ 

-(.^'^ and' f e l d s p a r phenocrys t s g iv ing , l t , a ,mot t l ed .appearance . '•It*iocally'?i3f'--^'^ 
t ^ f J W ' K ' - ' - ' ' . •-•--' •'•• -. ' '^^'yy}f:'^' 'sy' '- ' -'•'*•' !f^U.f;.1i.,:^rv .•«%i*;-!S>^:.b^f*S^»S-*-SA--?'{'^«5/:f<i?i^^ 

^fi |S.ranged: . f rom.:dac lteit.oiJblack.ijw:esicAala3^(he °°''••^-'^""^^•^ 
|^»r^''^'*^i^;-V' ':̂ -̂v • '̂ ''•'^•?'' -̂ •̂ ?;?fĉ ;%^̂ V:»f %lpy:;^j^;; ,^r 
§ ^ P : f 1 ow w '̂;-No: ,ec onomic^signlf i c an^ 
« 3 ^ ' ' ^ " ' .•̂ ••'-"' '̂ .̂K: • ','•• • v ' '••'••' '?'.^''>'TERTIARY;1R 
i ^ ^ i ^ " - •- - , . : ' " : . • ' : ' ; ' • * ' -; - • . ' "• y ' y • . ' • • % " > • ' . , r - ^ . • . :M,. 

#.:^i;F^ \ %'•-:.. ":'.:C,̂ »'" • • •'-• Volcanic Rocks;'bf...the.,Cortez;i 
'W^hz-r'.-^'ir'-'' • " • ' • ; " :••• •••••' ••••"••• ' ' ' ^ f ^ y y - • > ' ' . \ ' ' ' A •., •^• . - ' • - - -• • ,.^-

'Mi#%'*^ • ".'',The yolcanlc':^>ocks>of,;,'theLj;Cortez"Mountalns'^are'''alserlesj:ofift'f;iows^^^^^ 
M ' - ^ r •'"• ••:--̂  •"• '-• • v:.,.-:•':. *:- t i ^ y r ; • •• - „..:'• -^-r- • •.„ ^ ^ ' ^ m ^ ' ^ m P ^ m ^ ^ s ^ r 
* \ a r m o s t l y of a n d e s l t i c to.::;^dacltlc\iComposltlon, .and. p y r o c l a s t i c s rockS'ithati*K»^; 
i-s;-^-.'^""'- •'• . ••'- "• • ' y • : : : . - - " ^ - y ^ ' r y . %},.y; • y-'•••• yf^- v - ^ ' i ^ ' - r > p ^ : v ^ ' : - , : - - - ^ - ^ ^ ^ ! 0 : 

-,;J'V,;.\ . ove r l i e Pa leozo ic rocks unconf ormably. ̂ fc, This.-volcanixj Jserles:::*pan'i';furtherjfjSfc 

•i^a^i:J<he .subdivided, i n t o o l d e r and yoimgerr,rockS;.separated :b3^,an^angular:i^:i'^5f.3feMfi 

» ^ u n c o n f ormlty.j|;^Rocks , o f ; t h i s :group-are conf ined-f-tp'Hhe|^yreStern<;^.ownshlpr| 

';; : but extend in a wide b e l t , bo th n o r t h and south i n ' a d jac ent ^par ts ' -of :̂ .j "'f̂ f 3''' :vi ; t he Cor tez Mountains . 

file:///armostly


'%-';' Older Volcanics 
•c-^-:ii?-.^ 

All but a minor part of •the:>fpmatlpn consists of volcanic: flows, :-

Ml#^constitut;e^the"; 
! } : ^ t : i 
>|:pSc"'devoid of Internal structure* In mariy- localities visited by the, writer,f'; 

i'̂ ĝfckthe. bulk ..of; the.porphyrltlc-flows::so.their topographic expression is, -'#;'/> 
ii^f'^^'---' • • • . ' • -.-.• •- ••: ,::-:̂  .'-- ' • ' . . • • ,'• " : r . % . . : > - y & • - ' ^ ' y - i ' y • 

'^r|f^.;',..mostly'depressed. \ •' ,:;,;;|V"':.i4' --..v, " "" •' -: •': • ' W ' ' ' ' ? y : t : . "''':--:-i?-*f?-

rg-'v-Younger V o l c a n i c s . •;.,•„,,-.,:.:: •.. • 

Unconf^ormably overlying the older series is a yoionger sequence of '-̂J 

jf|;̂ ...J.„ The;;Safford Canyon'^formation'-cropsIout}'ln Sections''i,^''2y;Sand 1 8 '̂•' • '̂ ^^,''' 

||:;: of T.31N., R.5IE. It consists of approximately 700 feet of waterlaid 



'. '•'"•.'y'''-s:ii-- "'^l^;--:,:-.-;':' , '• . • . - - ; ; -• : ._ . '- '^ '^•" y 

overlie the Older Volcanic rbckS o£:the Cortez Mountains. The ̂ ipi'̂ Iĵ lf̂ f̂ m.̂ v 
' • : . • • m ^ - - ' y ' ' . •• ••-•;:'. ,' 

Safford Canyon is apparently pye^l^.id by the Ralne Ranch formation on •!!.:; 
*• • • - • ' • • . ' • •' ' ' • , ' „ . ^ — ^ - ^ ^ - — ^ . ^ ^ 

L't The lower 50 fest of this, formation is a lenticular volcanic y.''r^. 

UTW' to'̂ 'tan* vitrlc ̂  interbedded"tuff;ijcpngl6merat6i thin limestone Cand'ffĈ '̂ '>;̂;̂;; 
i * ^ ^ : - • - ' - • • " • . - • •• " " • ' • - ,. •'•• - - ; = • " ' • ; ' - : ; • • -• - • '-'•''••. •--i.'oif.v ' y : " - •^:'''•'.'• ; ' • . . , V f ; . ' - ' . -

f<,t sandstone. A.ccordlng to Regnier: (1960, p. 1193-119I4.) :/v:'l'i';l :-H .' ^-'V 

^^ "Most of the vitrlc tuff a: are;:altered to heularidite and to 

3K|'i{, 

This heulandlte is.not considered to^be of economic Importance 

'';%̂..,,i' because of thinness of the beds,:,the large, percentage; of .impurities 
MJ^'^ " f ' "̂  * V. , 4'iV '^ 

k : and t h e f a c t t h a t t h e r e a re no ou tc rops on Company-owned l a n d . ^ ' A l t h o u g h 

V no f o s s i l s have been found i n t h e Safford Canyon fo rmat ion , Regnier,, ^ ,,.,„L,w*t 
!̂..s„> J 1 9 6 0 ) c o n s i d e r s i t > i to ,be , l a t e Oligocena t o nearly Miocene ,̂  because" of-̂ "̂̂  ts.»>v-

>^^p»its s t r a t l g r a p h i c p o s i t i o n , * ^^ ' ^ \ , ''''^''^' ' '̂  \ -"''̂  v'v ^ ' / ' f - ^ V V V t l ^ 

?-3.''̂ .'̂ ^̂  P l e i s t o c e n e Surf i c i a l ^Deposits '. ,^ '•' „ ,^'^ 

H,v /Olde r Alluvium (Qoal<,on map) %.. '' * ^ T K^^U^^'A^'^' 
,%.v^\^ _̂ ... . : :; ' .. > . .... .̂  ... . . _,̂ ^ ^ ̂-̂  ̂  

Unconsolidated and generally stratified silt, sand and gravel covers ,1.., 

''XJ''" most of the broad Crescent? Valley and"^laps up on the lower slopes of >̂  w-^ 

the hills. This Older Alluvium is also present as river cut terraces -^'^ 
f'ifisjit-̂  f - *• } j . * r . « i - ' - . ' t•^<.i^ *..;i "%Hsi'̂ Bi 

^ or high-level gravels above the present Humboldt River flood plain in s .̂̂ y 

'r\ Sections Iv ̂stnd 9« These deposits were derived from weathered bedrock " I ,y 

A in the mountainous areas and transported by stream action during periods ^ ~' 
#%̂ ,,.|;of heavy rainfall in Pleistooene time. They have been tilted slightly ^ 



• \ ' i i - . - ' ; , ' - " ' ..".;.••--.: • ' : ' ' - U y ' : y - ; - i ' ' • .•' . -. , - .. ^ ' > * . , , 
•'Af..;;./-•- - ••- ...r.-,;^ . . ; ; . i K - . - - - - •:•••:• • • ' • • . i ^ i y ^ 

iri.{. • ' • , ' • : - . • . • • -, • "-i'VA-t >•'; 

'#r1 • stream erosion. These older deppsit'S are overlaid by the Recent playa*^,!?!^ 
?̂;;;.: ".'.,- ,; ,v.'#^-.:.i'.: • ;:;: ' . •• 
0 y fan, talus and other alluvial.'depjpjsits-: which are being intermittently., 

,,„.....,,, ^ ,. — slope and stream gradients. :. - .'.:>;', 

:':i;f̂l::̂. Recent Sediments •" 
'••• h ' : ' . ' f S i - t • ' : •.• • . . ' - • • ' 

Alluvl\im (Q; 
• '• ,-t I 

: Rec entf plastic^ 
i - ^ F ^ w " ' ''• .'."?•'•*.-'''•:'•'''•f'î '̂ '̂'̂ -''-'••'-̂ '̂•••î !S•̂ '̂ '•-'-.'-•'-*-'̂  

fllSff sand\have 'been "deppsited" for; â width;pLf.:_approxlma-tely|'ionermlle.v'along:''̂ ^ 
it#f'- -•' . • • --•;--Tr-- -r-:-.::- .w • •-•.•'. - • ,,: • •• ^ y : 
/Mjlgjv;.the Humboldt River as silty; alluvium ̂ of. the central ;ya.lley,fill. ., These 11:3;̂,|:,:: 
•^^mf-^V • ' ' • ' ' - ' ' ' ' y ' - y ' ''••-. - '." •'. ' " ' - •'.-• ''•"' ' ' ' • ' \ y . ' 

;%i|,̂ii;' 'flood-plain materials were mainly deposited by the meandering Humboldt . ,; 
.V|J3L:I.-.J .- ... ; • . • ' . - - • • . - . . , , ..,-.. ,. . • • • . ..'. -1 -,, .. ......<• 

••,iW!ftMtCrescen 

;'r:;/T and a l l u v i a l f a n s . ' '• 'T'. y-^yy- ' ••• • ' : : | i ; , . 
M • • -' ' • ' ' ' • " , , ..,4 .. 

Playa Deposits (Q,p on map) 

|^K|..r;,#^The| 

I l K S ^ o u t l i n e s pn-^.the playa'Vsur" 

5^»#|,on , the-.aerijal^phptpgrai" 

i^M^ V;'» 'P̂  .The.s^depoaits'are'- 'approxiraatelyvthe 'same.'age" as4thetislltT:ialluvlum.i^'1'-£:i^'' 

hBî |ll'-«>of • t he c e n t r a l v a l l e y f i l l -and- a re - o v e r l a i d by ' t h e -more'''rec ent alluvivun'fi'a ".''*'• 

A.pj;,$y:and a l l u v i a l f a n s . „̂  ^ ')* ,,̂  ' ' " « , , . . j..,. .. "̂  <3;i)*,M 

-^"ifliSij^Landslide Debr is (Qls on man) ,' '^y'y , , , 
_ ^ — r r-T^: -*i t, «̂ŝ  .V f̂.- 5 ̂ ^̂ fa ?̂ ,.j/̂ iT-̂ i*-, . îp-
ĵ Ĉ'̂ i:̂ .? . ' ' L a n d s l i d e ' d e b r i s forms .the,-.northwestern slope, of t h e mesa,:in'^the ''̂ yy :̂ 

...J.,.,-. 

#r|!;:: western part of Section 6. .The debris is predominantly crushed and 

ISJ:' 



- .3? ' . • * ( } , • :•'-• 

"'v^^f*;.'C • 

^py ; lojj^^Qllde w i th a d e p r e s s i o n a t th^| ;base and the l a n d s l i d e rubb le ex tends ' : • 

towards the v a l l e y . 

^ ^ 5 S W i t o i f ' s W < s t l 6 h f 6 t * l l T h l s f i ^ 
'^fMv^t-4 •-''•;»;••; •••fy '• .•-•:-'%.-..-^-- y 'y -^yyy :yy iy ' : ipy i - -^ r fy ' ' '& iy> : ' : - . ' y \ : ' ' - - ' ' ' ' 'y ' •y ' ' :yy>'y^yA^:f : :y 'yy"%.:yyi • .-.'.lih.--

^||^|!^;£Shoshone andes i t e - and obac.ures t h e unde r ly ing f o r m a t i o n s . :.:; :: 
:^, ,*-iTr!i . ' ' . . fA-l ' - ' . . • ' • • ' j - " ' , • • • • • . . . • ' -. • , • ' - . " ' ' , . • • ' • : -ifti^Jfc;**, 

l̂ fft̂ SAlluvium and Alluvial Fans (Qal and Qf on mt 
•..sfer'-v,;.. . .'„., . i. . ,. . , , , , . 
••^ !Si^s i i * i . .v* ,^v^; : ^»sS4.;.S-'.-".-̂ -v.. v > f .••.' • .y,i^ . . . .•..:--.J «$ ;..i,Hi,,v.'>>^" ^"v*.-: 

map) 

S|#W p a r t i c l e s are: depos i t ed a t t h e mouth of t he se present.," s t reamsvin: t h e '-::'?•#:'* 
i r A S - i V i y i * . ' " 1 - - . . , • - ^ • • . ' - ,. . • . ' , • ; , • • • - - -,••- . „ . • , •. . . , - • • ' ' ( . 

l i ^ ^ V i f t - - - ••;;•. , . . •.V"-, - . - * . - • : - " • . y ••- y . ' • . -yy ' . - . . ' t -

•lf^P:i^orm ..of a l l u v i a l f a n s . ^ ••• • •••i::n.:-.K.H••\̂ i?i«;.;.:n; .'•---, ::f̂ : \:::;̂ \̂ ::.Ar̂  . .... ..i.;:;:̂ :.. ̂  
.,i.|c-|:k.-:,'•-•••' . . • . • . , 

. i tr .•-.?,.. ^'i'lifs^ 

STRUCTURAL.FEATURES 

>5̂!*"'-. the map, resulting from basin-range block faulting of late: Pliocene 
. * ' K t ' " • '• ' ' • • - • 

,to P l e i s t o c e n e age . Hot sp r ings in t h e ad jo in ing township t o t h e n o r t h 

^1^;?tllrare'-prbbably?"related 
i i p m - ' - ••b'<'yi}y-'- '^iyy'-yy- • ' 
-v:-?,3?g'* assoc l a t e d w i th 

w-̂ wysftvjhre c c l a t ed'.̂ it he . P a l e 

I^S^-The 'vmlnerallzat ion 
m M M - T •:yyy^.>f^-''y-y- • -y. .:y 

iiipMmya nor theas t ;«extens lo : 
..ft^'^^ ' :y:>^y^-^y-€-:y?^\^rx: 

^Sj|#*dlpplng'^chert::.f r,om''.the'. we 

M m y m i bf-Sect lon: '5* "• * " 
f i s l r • "•' •• --. ••': 

•̂ y • • \ r - ' ' - - f . ; - s ^ % ^ A 4 i e « M ' : ^ - . ' ^ ^ - ^ 

' , ,M i 
yitsH'"' 

Several minor faults were observed cutting the alluvium in Crescent 



' ^ y . <^i^..t:'- y , •-•... 

thus forming a Recent playa;-lakew'H^se.i^ of Pleistocene to 
- •'.,:& I? ̂''.;-

t ' 0 - Recent age, are clearly identifl-^,';^ori the aer ia l photographs. 
. f ^ V ' . ' '••-.--:•:..;•;,*'^;-' 'J;.^.' '.: '-.:V -

';|';; : ; Displacement of the* sedlmeji't:^i5JpSri'-,generally be seen , but, some of the 

Wff'</-4y-. 

SS'l:i-: locally contorted and highly folded, but no evidence was observed of 

•ii^|fci^*?y^iSevenfeman-days^'iwere>'sp.entt^ 
k ^ M l K '•••'.'•• • ' ' ' , - ; • " : " ' ^ ; • : ' ' - • : •• • " • ^ • y y y y y y ' ' ••••'•:•;•'- • ' : • '^yy'-^'- ' y ' ' ' . r : ^ y y y ; . ; % s y . > ' - ^ ' - : ^ _ y ^ ' y ' y : y 
I f f ^ ^ p j u n e , 1 9 ' 6 0 . - -. .-̂  '.- ;.;' •••, - —- -••-.^ ^ ' .sv ; ,- ••.:.'.:::..". 

RECOMMENDATIONS 

i 

Swv^ 

«l, !< U.V "* O'sfik't .*" 

K 

T^ j;«-<5m I -* i"̂ *̂ r •̂ .̂ Mft'̂ î'' ̂f -vs- f-̂.,. R -t**̂  f« <4 <'!' -̂ if̂ v* "̂  't'̂ Sil ̂  HV%'^'* W.J * *f '®?'*'^'§'^^ 

IV^ " * *̂  .,t 
^ f-j K -1 ^ \ \ 5. 

,̂-" 

V 

s ., 

, > t ^ " ' 

>> ^ 

v : •*-
«i. 

-*> 

1' 1>« •̂  

Y "• 
«'-* >it^>pi* v-/ tr '"> * i v f * * '^'^f^-'J'' 4-^* -̂ î ^ ̂ ^,''''^'"^8?r^ ' l%̂ t|̂ -'̂ '4E S.^*^'>'J*'^M^ 

:$€-. ;: • 

miii-i!.)?.!;.-. 
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y'-.y-y'ry;''M: B^^vamnto - Augua-c o , .a.,-. 
^ , . 1 . - . -

• SUBJECT: Analysis of Water'ftomf\^id^i)&p£rtment' 

Mr. Robert E. Willson: 
^̂ ŝ̂ C 

;> " Referring to yo\ir letters,^of .5:une .?^^h and July 11th re-..̂ Î ;;, 
:?;^'^-garding six-samples of water-''frbm-Heyada. .-,'!.-, '\.\yy.-y' 'yiytyy^-u'$^.i^ y^ 

'^'•'•yy. - , ' , i s ; i - •'• - • - ' • • ••'.'>,;'^.-: •-::5^-: ••'.'i:--:''"--.^.-'''•-' •'' " . ' • , : ' • ' • ••••',c-t;^ll;iii,'-/-'^, 

•!';$%::•' • •' The six samples of'-water'werfe'-'ailkre^eiyed:,.?,^ 
W ^ : results -listed in,;th©' attached-report.'vv'-':; '̂;̂.:̂-U=̂;;p̂;'''VN:;,̂'̂^̂^̂  
j ^ 0 ) , y - ,,••-••- •: - • - ••.•:.:•:-. «.(..-,!,-.•;.:- y ' - i - y . . . ' ' • • y y - y ^ ) ' . - ' ~ \ i - , • - ' J : ' ^ y ' y . ^ y ^ y y y ' , - ^ yj^yy^'^fy.-:. 

^^. Water R-36-3l-k8rtlwi (Wa) :Crescerit Valley could be used for ,:'' 
%:w,' drinking water. . Hoviever, 'the •hydrogen-sulfide M«ould need be re- .;' 
' 0 y , moved by either ajsratton or clilorinatlpn:before deliyering to '^y-i : - ; . 
l|v;|V',tlie consumer. .•''"'', -,̂'- '•::'̂ -̂n-̂ -̂ î '̂"'-'̂jr#-'̂'-;;'-,''-• '̂''̂'''̂:-:rlu-̂4t."'': l'̂ -̂'''̂> 

"The other -water contain fluoridesvinL-exceas or at the maximum 
til?: of 1,5 ppm. Public Health,Drinking Water:Standards;of 1946.states 
5'i'4.fethat fluoride in excess of l,5..ppmBhall constitute grounds for :• 
%M^ •'• re jection. Water from R-17-28-i4.9-iwi (Wa) Creek la at th©' '^Pper .: 
^^j;'^^'limits. It is possible that another salnple;would;be lower in 1|1'.̂ ]' 
Pf-V. fluoride 3,; ̂  -• ' • ' . . • . ' ' ' ^y 'r-'y''.sy''y ' y- ' ' '''•\^.-''\y^'^i''y''-:ff§'''''' 

, -̂ îî y Waters R-17-31-48, R-01-29-48, 'R-10-28-k9. and R-33-29-k9,^i^ : 
^ ^ • % - ' ' a x e not suitable for drinking water., .'Jŵ  x :-. ;̂. •-'.:••: '•.'yy^:-:''^- • 

' ^ & d 'With the exception of R-10-28-k9-lwi'(Wa), all the vjater ̂• 
•̂ "̂ >:rvC0Tild be used for irrigation. Water .R-10-28~k9-lwi (Wa) contains 

y-^yM-. 5*0 ppm of baron -which is injurious to crops.^ : '"̂' ; 

.I:M 

?# im' 

r-'":.. 

-Xk 

:3", G. Maure 

ĵyy: \ Attachment' 
%:yy-'^^ .•''".' -• . '-

fim:-

cc:'- Mr, P. Y. Garin ' 
..•Mr.. G. A. Kiersch 

•inw 

. . " • : ' ^ ^ ' \ ] L . .' . . . - - > i ;',3..',. ..ijt.-.vi...;-.,'' -
--. • . - i . i - , - : - , ' - . . , • , ' • • , ' . ' .'.?•,'>'<;. .. 



, M-'fix '• .--'l\'."--' 

' • .;#ife 
: : ' ^ ^ V ; , :-,V,- •;?. 

Results in PPM luiless otltervviss iridlcated. 

\ ^ y : ' : M ' •• 
• y.^ty>-.. 

mi 
"s-;..w.¥ J. 

••f .v̂ ;.:';. 

.,;;-:̂: 

iS*,:.b 

Silica Dioxide aa .SIO^ 
Iron aa Fe ., , ' 
Aluminum as Al '- ; 
Calcium as Ca 
Magne3i\im as Mg 
Sodium aa Na 
Potasaium aa K - • 
Lithium as Li 
Ammonium as MH/̂ ^ 
Arsenic as As 
Carbonates aa CO3 

Bicarbonatea aa HGO3 
Sulfate 3 as SO A -̂  

; Chloridea as Cl 
]Fluorides as F 
Boron aa B 
Sulfur aa H2S 

' Merciiry 
Copper 
Tungaten 
Barium 
Silver 
Molybdenum 
Alkalinity aa CaC03 , 
Selenium ' . " 
Nitrogen aa NO-j 

Total Diaaolved Solida 
by Evaporation 

Total Dissolved Solids 
:̂ by Analysia 

PH 

HardnesSjGraina/ Gal, 

O.K. for Domeatic Use 

\ 

R_36-3i-' 
48~lwl (Wa) 
Creacent 
Valley 

70 : 
0.1 
None '-" - .: 

,; 13-"-e$t-"-'' 
'• • ^ , -. ^ • y • ' • • ' . • • 

• 8i-':'-::)-s'-.'.; 

None,.;-:';.. •;-. 
None ::;;'.•, 1.:'. 

: 0,01 '" f 
None ' 

159'/•^••;;,,^:' 

• 5 3 - y - r - - - '.: 
. 44 

Oo9 ' 
None • 
11 

None . 
.007 : 
None • • 

' None 
None 

•. N o n e . •.. • 
• 260 K"- - .';. 
:̂ .None-5'|̂ ----;̂  
None"" 

433 

452 

6.9 

2.6 

No 

^ 1:-

R-I7-.3I :̂^ 
48-lwi (Wa):̂ :̂  
Beowav?e ^ 

263 
0.2 . , 
None „' . .y..' 

. None -•:.„';•;':;-
None. -•-•••- i!;-

'••-203^, ',-v-;',:-̂  
• ' - . 2 3 • •:>>':>;••*'• 

•••-2.9'^J:;'---;' 
N o n e ;:.--•. 
Q . 0 5 •'. 

• • 1 2 0 

::73"-:- ' ' 'yy' ' 
122 

•^••52'--:-.:: 

,12,6 
None . • 
None 

None 
,008 
Trace 
None 

' None , . •. 
Trace ,.; 
290 ' " :.: 

', Not Don© V ;. 
None 

9 2 1 : ^ 

871.75^ 

9.3 

None 

No 

•:VR-01-.29 
;Ĉ:: 48-lwi .(Wa)| 
-̂.::* Crescent •;'" 
';- Valley • 

• : 5 0 •'..,.••-•-

•j- None,;-:^,;,^ . • . .,-
y:: None">';'• i -(yiŷ f̂!̂  

>-'<^'i, '}i^fM.'y%^ m : 
"•^i' '>C\C\ •:i!'-'i'.'-,'; ' .".y.ii iyit 'A 

'K:^ee-m-'^ •:,:'.:.;t 
I " k.7%yy^r'''y 
- y • None-iv" t . •"'•- y^ 
• ••••^0.01si;v y ' ^ ' '-y 

. .None..-;:, .' 

•••'•• ^ 1 2 ^ : C y y : y 7.':, 
• • . - . ; • l 2 l ^ • " : •::•--. :-.,' 

/ • - 5 0 ...,..;:.- •«.'.'. .' 

y 6.0',•:•:.- •; :. 

None -'-
N o n e •'.•: 

, None :-. y .: y 
. :-• None: ..̂ 'T -•' '3 

None,:V.)- : ''': 
•-None':•::-•• -,•:•= 

::.;:,,None-.::̂ .'; . . .y^, '-ji; 
' - None•>!?•. . •':-:• ':, 

:-y ShOf ' y y \ . - " { 
'i? Not'Done V . >' 

• N o n e ' : .• ' ' - ^ - • • . • & . 

mm. 

1157 >r-: 
. - - . * • . • . . . . . ' • • 

1184.71 

6.6 . 

15 
! ' • ' 

N o , •..:.;• 

-•;.-.:. y - y , 

••'̂ ^̂ ft 

'•y : .J 

. '-A 

M^r 

M'' 

gfe'^^aaj'i-
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> ^ 

;...' - -^^^ 'y ' - -'y 
Reaulta in PPM unless otherwis'e'' indicated. 

Silica Dioxide aa SiO^ 
Iron as Fe 
Aiumlnum as Al 
Calcium as Ca . . '"'̂  
Magnesium aa Mg ,"'' 
Sodium aa Na • ""' 
Potassium aa K ;-„• ,. „ 
Lithixim as Li ' ''"' 
Ammonium as MHi ;, 
Arsenic aa As 
Carbonates aa CO3 

Bicarbonatea aa HCO3 
Sulfatea as SOA 
Chlorides as Cl 
Fluoridea aa F 
Boron as B 
Sulfur aa H2S 

Mercury.' ,-
Copper 
Tungaten 
Baritim 
Silver " 
Molybdenum 
Alkalinity as CaCOo 
Seleniujn 
Nit rogen aa NO3 :, 

To ta l Diaaolved Solids'; ' : 
by Evapora t ion 

Tota l Diaaolved Sol ida 
by Ana lys i s 

p H ' • • ' - - , • 

Hardneas , G r a i n s / G a l . 

O.K.. for Domestic Ua© 

t , 

istiOy' 
: . . •?•<: • ' . 

R-^10^28- " 
49- lwi (Wa) 
HoW:'-. 
^ ^ ^ ^ 

' 1 7 4 ' • -^ 
0 . 1 y . 
None 
2 
4 

•'280 -
:,'.39- -yyAt-

'.., None , .. 
. •0.03^-Jf;::" 

Non©• ,,1* , ŷ -

r 2 4 4 ''•'-•:•""-•'' 

148 ": : 
BB-yy-yy-':. • 

• 1 1 . 4 V • 
• • • 5 « 0 . ; . . , ^ r , •- ' 

None •;;-:,• 
None -:-;"; 
.008 
None 
None 
N o n e •.,";,; .: .. 
None -
423 

,. None ;, :.: 
': None . ; ;•-, 

-980 ; 

998,83 

7.8 ;> 
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