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ABSTRACT 

An aeromagnetic investigation of the Dixie Valley-

Carson Sink area of western Nevada ~as conducted in the 

summer of 196L1-. Located in the Basln-Hange physiographic 

province, this area is typified by elongate, north-trending, 

fault- blccl·~ mountains separated by narro1v valleys. Arid 

climate and extreme temperature fluctuation further 

characteri~e the region. 

All magnetic measurements Here talcen :vrl th a nuclear 

precession magnetometer mounted in a liBht airciaft. 

Suspensim1 .of the sensing head on E\ long tow cable elim

inat•3d magnetic influence of the a}rplnne" Diurnal and 

regional corrections were applied to all data before 

analysis, 

Thr' many geologlc unlt.s expof>ed ln adjacent mountains 

form thr(:o principal magnetic mega· units Hhich include: 

a "Trias c: i. c rock 11 unit consisting of Triassic slate, 

Triassic limestone, wel.ded tuff, and la.tite; a Jurassic 

gabbro complex consisting of diorite, cabbro, anorthosite, 

dolerite, and basalt; and an unexpooed homogeneous unit 

ol' maeneVtc equivalence to the gabhro. Effective magnetic 

parameteJ.'fl 1vhich consider both volwne. :wsceptibility and 

permanen~ magnetization were calculated for these mega

units. 

Gradient analysis, inspection, and model studies 

of the magnetic data reveal several features of geological 
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slgnificancn. The magnetic basement under Dixie Valley 

forrils an a;;;y1mnetri c, cornpo site graben vrhose depth is 

7,000 to 9,000 feet. Magnetic bedrock under Carson Sink 

takes the form of a double basin, separated by a subsur

face ridge trend lng south f:torn Lone Rock. The deep 

western basin is bro~d in areal extent~ whereas the 

eastern basio forms a narrow, elongate trough parallel to 

the Stillwoter Range. Model studies of magnetic anomalies 

suggest the gabbroic complex is a tabular body of lopo-

li thic fo:rm, whose condult :l.s lo.cated in eastern Dixie 

Val]_ey .. 
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INTHODIJOTIOH 

ocation and recess --- <-·~~-

The DixJG Valley-Carson Sink area is located in 

vrest--central J:c~vada approxi:uatr.;ly 100 11tiles east of the 

state ;_)order, L.tlng entirely within tLe Ba.sln-Range 

J?rovince, the area is approxim;ltely bounded by latitudes 

39°15' N. a~d 40°30' N. and by longitudes 117°30' W. and 

119°00' W. (See index, Plate 1). The area is accessible 

througho'-tt the.year by U.S. Hi.ghway 50 wh1ch passes along 

. th::J southern .Pdge of the project area. Un:::urfaced roads 

treJJdi:ng ge1wr:.3lly north-south give ·accesG to the east 

anl \vest edges of both Dixie Valley and O::u~wn Sink i:ri 

most seasonf>~ though occasiona1 'tva3houts occu)' during 

sunme r 
11 
cloud hn r~; ts. 11 Ac ce s;.; to the central parts of the 

valleys and s2Jt marsha~ is best facilitated by the use of 

light planes equipped with oversized tires or by helicopter. 

Ol:Lm~ £end I2Q.£. ~ 

The cllm1te in the project area is, like other parts 

of the Basin-Rsnge, extremely arid~ The dominant control on 

climate ln tlJ L> reglon \.s the presence of the Sierra 

Nevada ·about lDO m:l.le s to the lv est. Eas.twarcl moving air 

maBses; laden ;,;Lth moi:3ture, ale forced up Ci:tUsing heavy 

precipitation on the 1VG:.Jtern Sierran slope .ln response to 

the orographic mechanism. As a consequence, trans-Nevadan 

.air masses are moisture-deficient, creating a generally 

l 
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ar:i..cl clim.'J. :·,(' .. Slight exc8p ttons occur ln the high0r moun-· 

t2.:l.n rangec; .t where suffic:i.eni; precip:,_t.'J.tlon occurs to 

aw:i..ntatn SJHllse stands .of evurgreens(See fig. l). Regional 

precipi tat:1.on data suggest tho:t DixiE'! Valley probably 

averages ln::·.s than five inchc;s of raJ.nfall per year, Hhile 

adjacent hlcb peaks may receLve as much s.s twenty inches 

(Cohen et 3J•, 1963). In thr; valleyH mo3t })recipitation 

Wigure l. View of Dixie 
Valley and Fairview 
Valley from the crest 
of the :3tilhrater Hange. 
l<'air,rj 8';.' Peak j.s in· 
Lb:; l!3ckground. 

occurs during the summer months as rnin durLng sporadic 

tb.understorm::l; in the mountains, winter sno1vl'all accounts 

for most of the precipitation. 

Extreitte diurnal and seasona.l tPmperature fluctuations 

further c h:'lracter i ze the climate of the area. Node rat ely 

high elevation and extreme aridity combine to produce 

COillmon diurnal variations of 50°F. !1eH.t>onal extremes 

0 V8.ry from ~mmmer max:l rna of mrJre than 100 P in July and 

August to :;lightly svbzero mLnims. in H:lnter. 

The ;•opulationl of the entire p;:·o ject aroa is prob

ably less ·tlJan· 100, 1'lost permanent residents of Dlxie 

ij 
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Valley earr ;J, living by cat·tle raising or by rai.sing 

forage cro:J,' such as alf.<Jl.t'a or meaduvr gras::;es. During the 

gro'.iir!g sea:~on of 6-7 months, appro~~i.mate.ly 1000 acres are 

under cult:tvation and irrigation. Sltallo~-r wells (less 

tll.an 2'JO ft.), so;ne of H'nich 'are artr:slan, provide most of· 

the irrigation water usea in Dixie Valley. 

Numerous abandoned mines are present in the adjacent 

mountains. 

1:2:t_rp o s E2_ .§E.C.I. 2.£.?..12.£ 2 f the Pro j_e c t 

Durtnc: ti1e summer of 1962~, ·geophysical 'dOrk was 

st.arted in the Dixie Valley region under thn support of 

Air Forc6 Contract AF 19 (628)-3867. In an attempt to 

resolve problems of Basin Range structure e.g., the 

attitude of the bounding faults in Dj.xle V2lley, the magni

tude of rel:Jtive dovm drop of the vallt~y bloclc(s) etc., 

the DeTJ::J.rtm:;n t of Geophysics at .Stanford UnJ. vers i ty carried 

out a comb5n~tion seismic-aeromagnetjc stuJy of Dixie 

Va.lley and :::1rt aeromagnetic reconnaLwance of Carson Sinlc 

and Buena 1/:l.f:~ta Valley. The magnetic aspects of the 

study are considered in tho present report. 

Principle objectives of the magneti.c survey were to 

extend geolo~ic information obtained from the adjacent 

mounta:'Lns, e,c,., litholos;ic contacts,to the valley base

ment an;d to supplement structural inform:1.tion obtained by 

seismi~-refraction and/or gravity methods along a few 

restricted profiles on the valley floor. Additionally, 
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• -:onc3truct'.nn and analy~,;:1s of an aeromaL?;rletic map 1-vere 

expected to yield both a general picture of the basement 

• geometry under D:i.xtc~ Vall(:;;y and morc:3 deta:i.led information 

bhrough model studies • 

• 
Earlier work in the DixieValley-Carson Sink region • Previous >lorl\: ·---H-,.--·-· 

• and ad j ac l=) ilt mounta:Lns ha:3 been primarily of a geologic 

nr:.ture, th: subsurfnce Dtudies bein"~ li.mi.ted to hydrologic 

I Lnvestlg;:, tLon from ::;h~'l.llo\·1 Hell dat::t (Cohen et al., 1963). 

I 
'I'he E:tx·atLr;raphy and structure o.[ the e;:treme north end of 

the projec~t area ho..::; been discuss.ed by I:t<ller and others 

I (1951)" 1\i·lc>t useful to the presl:;nt pro,ject has been the 

recent manplng of the Stillwater Range und parts of the 

I ;'[est Humb,Jl(tt and Clan J1lpine Range:; by F'age and Speed 

I 
(1964, 196~, respectively). 

Geo•l!•ysical Hnrl: i.n and near tbe project area has 

I been limit ct to a reconn~issance gr~vity survey of Dixie 

Valley (Th<!lilpson, unpublished), a rr)cent gravity survey of 

I the Carson ::->inlc-:·le s t HUJ.ilbold t re gi o. 1 ( HD.hl, 1965) , and a 

I 
complete geological~geophysical. inv~stigatiori of the Sand 

Springs R:cJ.]13e-FairV:i.err Valley-Fourcn:i.le Plat area to the 

I ::wuth of the present project. (Nev. Bur .. Hines, £! al., 1962) 

I 
I 

The >·n:-·i ter is indebted to Sheldon Breiner of Varian 

Associate~· for the loan of a magnetometer and accessory 

I 
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equipment :Jnd forth(: rec:o:cc11n[; of t)to.l intensity bacl<:

cc·ound dlU'1n.~ period:; of CJ.I:eloma;;notil) liJl);).;:>ureJ:18nt. Dr. 

H.C. i.)peed of Jet Propul.c:ion .J~aboratrn·y h.o.s been extremely 

5 

h2lpf'ul ill providi::-10 an ''-dc.ii tional rn ~gneto.meter and in 

providinG g<.~ologic :Lnforr1lation conce.tnini:': 8djacent mountain 

_r~nges. Sincere grg·~itude is expressed to Professor J.L. 

Soske and P~ofessor G.A. ·Thompson for tbair assistance 

and c ounuc l and to Profo ~· sor B. N. Pa;;e for go ologi c :infor

mation collct:~J7ning the Stllh:0.ter Ranc;e, Fevad.a. ·Thanks 

a.re also cl\1:: :to Nr. and Lr:3. Chester Knittle for permission 

to camp at the Crazy K H::mch and to my lv:l.fe Jud.y R. Smith 

frJr. l'educti.on of all mac;netic measurcnnents and for her 

hr:lpft;l cr \.Ltci:3rn of thl::: Jnnnuscrlpt. 

The '.n.·Lter vr:LsilOs to thank the Ai1 li'orc~ Carnbridge 

R(:searcll Cc:nter for generous finsnci:\l ~3Hpport. 
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G:GOI,OC~IC SET::.'IlJ!~ 

Situ:t•;c;d in th(~ Great Basin, tilG Dlz:l.e Valley-

CarsoD Stnt:: n.rea d isplayr::: '_jyp leal features of that physio-

I [jTaphic pre)·; Lace i.e., , elongate nortll- trund ing mountain 

rc:1.nges bor·lr)r intervnning valleys of rBlatively narroH 

IFLdth. Tln j·~anges bordering Dixie V:1lley i.e., the St:l.ll-

I water on the w~st and Clan Alpine on the east, are deeply 

dissected, complex fault block mount~ins rising to as 

rn:1ch r:'s LJ.OOO feet above 11eie;hboriY1g ·rnll,;ys. The mountalns 

a':-e bounded. Ln genericl b~· f3teeply-dl;ipir~c·; no:cth-trending 

normal fnult:; along Hh:l.ch relative displ:J.cernents of thou-

sands OJ~ J·t't have occur1·ecl. Ther;e displ.s'.cements have 

resulted }}t the orde:cly topographic pattern w-hich typifies 

t hi S ,p l' 0 V j_ ' l ': G • 

I'iount:t:i.n ranc;eu i:c1·the project area are, without 

e:<:ception, flanked b;r broad coalescing nlluvial aprons. 

II \·There the valleys na:cro1.,r, coYijugate fan.::::· from opposite sides 

lntertoncue. It is th:Ls effect vrhich SGJ)arates Fairvie1·1 

Valley from Dixie Valley. More generally, however, the 

o.prons dlp gontly valleyl-rG.rd to the vall c~y floor prope.r, 

the lovrland::; of which consist of playa or salt marshes 

These ~re occasion2lly flooded to depths 

of several inches during the wet season. Marking the 

termination of the Carson River which provides abundant 

surface H3tor throuc;hout the y"ear, the Carson Sink is 
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anomalous c:t::;·Jng the l3asin-R~-,n.:;c valleys (See fig. 3). 

'l'riascd.r! Rocks---E:ost · b:>portant of the rock units in 

t~H central m:1.1) area Ls a· large expan:;e o:f' (Sray-black, 

irr·y·l'"'' "8 'l'·l,(,.'l''·1c·· ···l t" nd ;'nyJJ"te c.._, ;1 1 .._;.f.t-.·,- (]. Jc • .,_L i. G w_. <.~t::. C?. ,J .~ _J.. - ~t Slo.ty cleavage 

throughout this unit generally paTallr:Jls bedding except 

near axial parts of folds ~.;rhere it ap•n'oc:.ches the axial 

plane. For the most nart, only incipient recrystallization 

ls evident; however, noa:.:- granitic contacts,. andalusite 

formation has been observed (Page, 1964). 

Yigure 2. V~ew of Dixie 
Valley loold.:1~; north. 
Job Peak is in fore
ground. 

Intercalated throuJhout the slnte sequen6e are thin 

interbeds of feldspathic metaquartzite, displaying an 

abundant v~r\ety of primary features incJ.uding flute 

c·1sts, cro~~:; becidin:::;, and app8.rent ripple marks. 

Locally the slate c:equence Js tnte:crupted by beds of 

gray-weathering lirn~stone which vary in thickness from 

approximatsly 1 foot to 5 feet. Many of these are 
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CJ.lca.renlte , sou1e cant: ining blocl·CJ.stic material. 

Compl.ox: deform1t:Lon of the uni l~ prottlbi ts direct 

ltt8asm·ewont of the s.Latu--phyl.lite-ll:nestone sequence, but 

p abe e s t 1m at 8 s it s t :1 i c kn e s s 8. t 5 ' 0 0 r) t 0 10 , 0 0 0 fee t ' 0 f 

·v(lich only a bout 10 ))8r~-::tn t is me taq u.art ;~ite and lime stone. 

Figure 3. View of 
Carson Sink looking 
south from Job-Peak. 

li'ossLL identif1cat1on has placocl the age of this 

unit as_I,:J_t·. ·Triassic. Chronologically, this sequence is 

probably erl'' Lval(~nt to the Grass ValJ ey, Dun Glenn, 1-'Tinne-

mtwca, and f(·>.spberry formation-s of the I~lount Tobin and 

l'Hm:..emucca lladrangles. 

A re l_ati vely l~crge body of allochthonous black to 

J.irGe ~:;tone is present ih the southern 

part of the nroject area. Fossil evidence indicates this 

unit is of the same age as the Upper Tri8ssic slate upon 

which it roGts, implying significant lateral transport of 

ro clcs form:;d in a d ii:fc:cent s odimen ktry envLronrnent. 

Jura:;•_:J.c Rocks-·-Areally border:Lng the Triassic lime-

stone in the southern end of the Stillwater Range is a 
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.IS:.'£:.L:..:i (Jmv, late 1). The~c.e consist oJ.' fine-c;rainod slaty 

andc:sitic tur C,;, schistose aldGGitic tilff-·brecc'ias, breccias, 

thin andesiti.c flows, graphitic slate, quartzite, calcar-

eous sandsto~ , and thin congl~rnerate lenses. The volcanics 

are almost C<ld:oletely nltered, but dis!)lay certain relict 

textures. Pl'.'Ol)ably o:t' marlne origin, this unit is in 

excoss of 5,0/l~) feet thick. Restir;.g unconformably upon 

the allcchth::mous Tria:;sic lime~c;tone, l~he rnetavolcanics 

an: thought tn have been tr21nsported i rl as part of the La 

P 1 a t a t 1: rust :; h c e t ( P a: ; e , J 9 6LJ ) • 

A socorj(l major J,lra~;,dc unit of magrwt:l.c importance 

ol' extensi•re b: salt flovrs and nther volcanics ' _,_. ___ _ 
(Jb), which ~over large areas ~n the Stillwater Range north 

of Latitude -~)~l 0 1J9 1 N. These occur as flow:3, lapilli tuffs, 

tn.ff brecci:c··~, and breccia~>. Alteratj.on 1(3 common, epidote 

and chlorite 1up3rting a disti.nct green color. The rocks 

appear to be petroc.;rapi1ically identical to slmilar ro·cks 

found in the 'i/est Humboldt Range acro;-:;s Oarnon Sink (Pa[;e, 

1964). Norm2lly associated with the Upper Jurassic gabbroic 

complex, th8se rocks .are quite possibly contemporaneous 

v:.it'h and may represent an extrusive eoulvalent of the 

gabbro. 

Of gre:!~,\.est Lnport::,.nce to the preL>8Jlt Ic1o.c;netic 'study 

is a lar:~;e, r:r:emingly tabular complex of .tabbroic 2nd 

dioritic intrusions (Jd;;, Jg,, See Plate l). This comp'lex -· ':"-,-·~·-----

and the JurD.c;::;ic basalt dominate the northern section of 
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the Llnp nJ·· ·, occurrin[:--; LP !,he Clan t\lp:'Lne o.nd \·Jest· Hum

boldt H2.nce~ as 1vell as Ln ·';he 3tilhnter. These rocks 

J.o~'Gl :Ul :L•:r1 !OUG unit Hll:Lcb i.ncludc::.; hornb:JJ·nde gabbro, 

diorite, picr1te, anor"thosii;e, clole.rit,e, kcx·atophy:ce, and 

gabbroic re~matite. Distinct layerj.ng ls evident in the 

earlier prrts of the suite alon~ intrusive margins. This 

unit has b~en carefully studied by R.C. Speed who considers 

it to have b~en emplaced at vory·shnllow depths, in places 

p e1i.etra tL(l;~; to the surface ancl fo rm:ing. the extrusive 

basalts cl1scussecl earlier •. A potassium-2.rgon datB from 

the lfTest F 1.t:.·bolclt lnd.ica·~;es an age -of a'uout 150 million 

y eaJ.'s, pl r,r· : t'lf: :i. t c hrono:J.ogjc ally i:r I1at e .. Jurassic time. 

:?rofound ::-•.Jteratio:1 ir.clnd ing al b:L ti 2[' tj~:Jil and dolomi ti-

zation is c~mmon in this unjt. 

Te1·t:i.:1ry Rocks--In the area of t,ho Stillvr_ator near 

Job Pc!a:-<.: ~JlHi to the !:;outh, lavender or l!lue-grCJ.y lleather

ing L1.t_j.·~;- is o.bumlant (Tml, Pl2.tc l). The croundmass 

consists primarily of microcrystalline feldspar laths, 

some of whidh are so~ic in composition~ With the exception 

of sparse, un~ltered K-feldspar phenocrysts, m~gascopic 

minerals Bto absent. In addition, rhyolitic tuffs and 

latite breccias are locally present with the flows. 

Expose~ sections of the unit show a thickness of 2,000 

to 6,000 feet.· Near intrusive cont~cts with OligocenB or 

Lo11er IcCioc::;ne grani tc, recrystalliza t1on and darkening 

a-re commoD. 

Muct of the exoosed rock south of Job Peak in the 
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~tl_llv.rr:~ter (::;ltsists of an t.n!dL'fE.:renti.atecl volc::-;.nic unit 

·Fhose compo:~:;_tion probabl.Y· J.'anc;es i'ro:J la.ti te throuch 

c::'LL:Lca-r:i.ch rhyoli tc. manped as devitri-
~ --------

fi~~d Helclec5. tuff • Cu:-ciouc~ly resem'olir1g porphyries, these 

z;r:ty to bro'Jfl weatherh11:; l'OCl(S arLJ e.xt;rowoly cornpetent, 

so that jolnt systems aml topoc;raphy :1re [;enerally inde-

l e11dent i' . . l o. ox-.lt;lna .. structures. Kegasco~ically, only the 

prr;sence of .J.;1gular J.:1.thic fragments of Tr:l.assic slate, 

J ati te, and o :~her volc~:.nlcs attests to the py·roclastic 

or:i.Gin of t :::: unj_t. B'lattcme<l shard~> and microscopic 

1;andinc: are observable ln thin section • 

'l'h:t.s rjt; tire seq Hence, varying i:l th:l_ckness from 

2,000 feet to possibly 10,000 feet, unconformably rests on 

lfp:1er Tr:La.::;:;Lc sla.te and J.imestone an~t on Jurassic meta-

1rolcanic::::, ~long the east side of the Stlll~ater, the 

dev:L trif).ecl uff ha::> bee11 intruded by _;,;io<:ene or Olie;ocene 

granitic roc1·s and Hhtte felsite dike:; (Soe fig. 4). 

F1gure LJ-.. [:!lsite dHces 
in Louderback ~ountains. 

A seco:1d group of Tertiary extrusiV(:J and intrusive 
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II ('L'm). 'L'he ·J.·Jtru:;ive rocl:~3 ol' this croup inv~1.de the 

I chvi t1 ifled uelded t;U:f ;rwl older :L'o:'matJ.onr:> near the 

c<~nte1· of :~he pr'ojec'L a:cea. Ex,truGi res of similar compo-

II s!.tiorJ tot:1.ling about~ 8,(·00 feet i:r.1 tbicl:r~ess are exposed 

I 
south of Crn: Canyon. Altered floi/s, brecciar:;, and tuffs 

of·this uni.t unconfo:-emably overlie u,)per ~I'ria.ssic slate 

II north of /,l·•;neda OanyorL. 

Scat.l,,,,:·ed plutons of Late Cretaceous or Tertlary 

I 
the TilDp a:r~~~', TO.e latter t;·;o (Tg) intrude latite and 

dovitlified tuff near Job Peak (See ?latn 1), where 

I they Jo:~~m a composit(~ lmj~t consistj_nr; oi ;:;everal successive 

intru: iqns, A potas:,;ium-·al'gon date on bi.oti te from the 

II granodioritG in IXL Canyon indicates an ~ge of about 28 

mlll.ion yc: :1.1::.>. 

Oappltlfi much o.f the ~3tillwater Range is a sequence 

o.f po:.::t--gr,~,~;.L tic ~Uocene (?) volcanic~:; iLwluding tuffs, 

breccias, :vld flovlS. Hhich vary in cojnpos:i.tion from lati tes 

I throuzh d2.c:_L_~es and }~volites (Tv). Intensive local alter-

a~i.on is c )mmon, altllOUbb the silicic metJbers retaln fresh 

b.Lotite an·d glass. 1):1.ssections expo:3e only 1,800 .feet; 

I ho-;,'ever~ totn.l th:i.cknec:>;:>Gi:.> .may be on the order of 3,000-

4.000 feet. In other parts of the area, rocks belonging 

I to this un1t are included ~Iithin the und:i..f'ferentiated 

I 
~-b_ah.<?_g~0~-~ sediments and volcanics (Tsv, shovrn on 

Plate .1). 
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_Pl:l. _ _s~ ... ~le sed:i.mc11t:; <Jnd tufL.:2_ ('i's) cov2r a relatively 

minor part 0f the map area, being pr0valent only in the 

D()uthern :3Li'i_hr-ater l~ange. There, Uil to 1,'500 feet of the 

s~~di:,1ents 'r l exposed i11 d i_,,:;ected p::cliuwnt slopes and 

lcn.,r hills. Of lacu~;tr:i.11e nnd. f~uvia!. or}c;in, locally 

includtn<; 't:]h bed::~, ·:~hlG unit is probably e~:ruivalent to 

t:w Ttucl:e; .?or;nation fa:rther to the we,:·t. In places 

o~rerlyine; 1.,.' u Pl:Locene ~:edj_Jllents and othor- earlier units 

along the ·.~ .. r1gth of U1e; Gttlhrater :s_,,,l1s<3 :::1re floHs of 

otivln~ _bn.i.'_l-t and .P.~l:.l~a~J-lc:. nncles~_te (Qb). Individual 

O.o"ITS var'y L·1 thicl:rwss from 20 to l!JO f!C!E:t, though 

13 

locally ac :~·~;_sate t~lj.c}mcsr;e·J of 1, o')O .feet have been noted. 

IKtte !)<mozoic J1alco Sediments-- Tn tile' late Cenozoic 

V;\lle,Ys of the Basin--H8.n[~:e province, grs :_t t-hicknesses of 

e:;sentlall \UlcowwlJ.datecl lake s_eclLJenL· ar,:; present 

(J:,aoellod I::J·~e Sedim,=nt~~ on cross-seGtions). These range 

LL a::;e .f:rc:n ;)lio-})le:'u:;tocecle to Rece:tt a:Hl include alluvial 

fan detr1i.,:t':? stream channel deposit;, and lacustrine 

sediments. rhe lattl)r Here deposite·t in lakes and con3ist 

for the most part of silt and clay 1 ~lthoush shoreline 

df~posi ts of gravel and se:-cnd exist lo,:ally.. It is qu:i. te 

possible t t the sediment~J.ry sectio;l is punctuated 1-rith 

interbedded Plio-Pleistocene volcanic flows; evidence for 

one sucri flow has beon found near IXL Canyon by seismic 

refractio:c1 l~echniquer~ (.Heister, personal communication, 

1964). 

l 
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,, of the ·.)tiJJv.:cr.tcr 

. Tlll'U . t~ .str,lcturo.l base of the 

p.trt of trh} project ;,_roa, There, a ·;halll wember of the· 

b.'~ecc:Lated ~>hale. ma:c!:ing tr1e co:: tact, South of Cox Canyon, 

t:1e quart:;~·Lto overricies JUT8:3Sic('?) meta·lolcanics vr:1i.ch in 

tqrn ore ·i.;in·twt upon an undated llrJe:;toDc. Apparently, 

these seve unit::; i'or:n a supel'posed ;:;ectio:n of an imbri--

c:tte thrus L '~one. Pn;:;e ::mL~gests thi::; zonG may underlie 

l·:ort'r of Dixie ~-:cc.J.C:o~rs, Qnothe;' tlJ.J't"st fault struc-

t'.TJ.'8.l1y lli .. •:rl ~r than ·i~hc' Cox Canyon zrJI'.(':l yl.f) GV:Ldent. This 

znne :is ~rell c:,:po~:>ed in Cottomvood C myon. near Boyer Ranch 

''l Gl''' 01"'11' 1···' t~ of u·,'···1c)\''1 .-,8 '1C' ~·• I. .. l .. ..l. )\c. lj.·,.·, U !J..t\,1 \1 Clu [J..t., .l 

ove:n-id(~el~ 1: ~~per 'J:ri:>.ssic ·slate;. Th:tt slJ.8llo1·r :i.ntrusion 

o/ the moJ :, 'l gabbrotc co!.1!)lox has l) ·ope:Lled the thrust 

sheet has 1, ::n sugge~;ted bJ 3peed. "l111 ·p.., c··e (l9o<l') (_.). , l L <.J, ~--' ~ . r • The 

gabbroic ru. t:s of the upper plato extend across the entire 

north e::1d o•· the ro,;:i_on coveri11g an ~crea of about 500 

square_ milr;:;., JJatin:: of the gaboroic rocks as Late Jurassic 

impl:i.es a :;i 1'lilar ace: for the thrustLng. 

0 ono z n .L c J!'aul t::. nz;- - 1J:yp if.Y ing 1 t t e J1o.s in-Range struc-

ture, the ) [~llLTatcr' Rance i~:.; es;:;;ent 't.ally an uplifted horst 

faults. D.r.;:>Jrmatlon of the Plio-?letstocene basalts attests 

to minor tll.ting as well as simple displacecient. In some 

._, 
I 
I 
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ca3es, nonn:,') faults intoJ·io:r to the rc;,ngl~ become the 

1w;:·de r1ng f:; ul t ~There tl:le;y r~ z te ncl to the ra11ge margins. 
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Collect Lon 

All .u.Lcnetic m8asurements were made using a Varian 

M-49 Puclo r precession ma;netometer (See fis. 5). Because 

tile scmsin· head is, for the most pa.rt, :i.nsensitive to 

orientation and slow osctllations, this :·Lnstrument lends 

i~self' 1vell to airboJ:ne use. In add:i.tion, loH cost of the 

sensing unit allows flexibility in low flying over undula-

t Lng terraL n. For this ::;urvey, 100 fe·3 t of transmission 

c:1ble 3upported by a nylon tow cord 80nnncted the instru-. 

m'mt raclcc:-:; to the ;,;ensor, It vras .•~ourtrl that this 

distance e.tfoctively eliminated maGn8tic interference from 

tlte plane, n;gardle;:;n of flight orientatton. To prevent 

roll oncl t.o Hlinirnize ym·r of the "bot ~~le 11 
r the to~.ving cable 

'di:ts attacl1,·~c~ to a front ed.r;e of the ;;ensor and a stabilizing 

t : 1. i l l·i a r> a Lf l x e d to t he :c e a r ( S e e f i, ; • 5 ) . 

The 'h1.rian instrwncn t provides fac :Ll i ty for either 

rwnma1 or :-J.Utomatic actu:::ttion of the yoLtrization-readout 

cycle. :Sy :Lnternal adjustment, "the 1:-epeti tion rate C8.l1 be 

set to a LJin:Lmum of about six second·>. \t an airspeed of 

90 mph,. th:i.J cycling rc.te Hould give a station spacins of 

about Boo c~et along the profile line. In practice, it 

H~;.s f.ound '.l1·1.t en<3itw no:J sc:: o.f the aLrplane me1de it 

impossible Lo hear tl1e C~icllnt:; of thrJ in~>truwent. As a 

result, occ~sion&l stations were mis8ed by the operator, 

especially when flyinG in steep magnetic gradients. A 
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::;:;conci 1nt'.' ·vals as determLl·ed by a :;top 1mtch. Those 

v·:1l ue ~; c:mti !YJ:ctinen t lo cr1. t:L en inform J.tion 'li ere r8 corded by 

a third pc r·:;')n in ttw a:i.rplane. 

Jig0re 5. Varian M-49 
Hl8.;:;ntd:o:neter equipped for 
·_LerorMJ 2,[1.CL.J.C use. Rote 
nylon t·ro cable ai1d 
;::;"cabj.lizing t_ail on 
c~ens:Lns head. 

or a l'iper ;~~per Cub (:3ee .fit;. 6). In c_;cnl.eral, the latter 

was fou~d to perform bstter at the low airspeeds needed for 

djsired st~~iop spac.Ln:. For the prasent project, the 

addition:J.l f<38ture of l:~.rge "balloon'' tires greatly. facil-

itatocl _ere~ !'1(3nt lancl..i.nc:;~; ·in all type:; of terre.in. Close 

control of i'l:Lc~ht eluv::tt:Lon Has thus po~3:;lblo by r·ecal:L-

b:C'ation oi' l;he plane's b;::r.rometric altirneter Hhenever the 

ground elevttion was known. U~lnc this technique, .it is 

ec:;timCJ.ted t;llD.t elevations accurate to within 50 feet have 
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oc<Jn rnaint··'Eecl thro1l;;~1out the surve;/. Con!;rol of position 

n:corder· v-rlH~n they Here beneath the ]•l::1.no. Positions 

accur::d;e tn 8.bout ~(00 feet ~vere obta:in::1ble by this method. 

Figure 6. . I i.l)(3r Super 
Q~lb t'ovt.-lYl~~ flc··~-~:l18tic 
,...,,-~s··l· ·n·)' un·' '1-
..::;)....,L. b ..L ·'." 

In the sub~~l::Juent plottin.s of data pe>Llt:., :,·eadin{jS vrere 

J j s t r l '::nd; 13 l in e 3. r 1 J be t ':! 2 o n c he c k p c. i n t ~:.hus compen-

':Light· va::r:·iaU.OllS in grour,cl;>;>'ed, head~·r1r:ds, 

Gtc. 

c c .c' r e c t i 0 £H:: [U)l) lied t 0 D: It Cl ·--------··· ,_" ______ .,._. -~· 

Duri11[: periods of aerom::-;.;;;tletic mec~;:;urement, a co11tin-

uot.<s rr.on:Ltor of total inte:tls'Lty '.ws carried out by Varian 

. ' t • l J t l • f ' ( -.,.-, .. O ·.;.!• 0 I As ~:> o c Ll. · e s 1 1.1 r <:l. o A . - o , 0 a :t. · o r 1n a -' H. ) 

us lng a I'Ll hj ,1 i urn- vapor s t ·1 t :Lon ma;:r,i:lOtOI!le l;er .. Plots of 

these recorcl Oi.nc;s aro sho·.-ul in AppenuJ.x B. Variations from 

a referencr.: level of D.lJout, 5l,LtOO c;amrn::1.s w;:.·e applied to 

all su:cvey d ,to., ( 0= 1)1, L~Ol.i ::;:Jillma::> on background graphs). 
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A l i1le :r· gradient of a 1)<JUt t~ro [;::unm:=ts per mile in 

a direction 1' 30 :;:<; Ha:3 u::;Gd :Lii determj nin;~·; rngional 

correcti.orw (:<ro.rn u.s.a . .::',: c.;;. rr,a-y, J955). All station 

V1J ues ;Iere Jotted on a mar) together 1·rith a planar; 

19 

c Jr:· tour repre r:enta t ton of t~J c~ :re ;:_:;:Lana] c:cacli ent. Each 

VJ.lue was then corrected i~ accordance with its position 

in the contc>nrerl field. Afte:c- correction in this manner, 

crossin,; p:r:ofjles g.::ncrally agreed to nJ.thin 15 gammas at 

polnts ~)f intcorsectior:.. 
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Ins:per: Lon of the h;o~tnomal:Lc m.·~.p and of pl'oi'tlos 

::::c:·os s the : .:·c:.2. reve0.J s tb:'' t; the m:J.ny_ rock uait s c o11ven-

II :L ently di vi:: thom::::;el ve s. into three p :·inc:i.pecl ma:::;net tc 

mc:;8.U:'1its. t':lc;) i':lr::;t and sout't1or·n.,,osl; of tho;..;e includes 

Trt:J.ssic sl,l,,j and ovr•rly.i.n·:; vrelded tuff, latite, etc. 

(L:lbelled 1':ctaz:;;ic Roc;l-;:s on the 
. . ) 

C "''Or- '' r• n (' c· ., 0 '1''' • ...... 00 ._,v · I.JJ., ...... J ' the 

LL:i.oritc, ;~JJO thositc, dol,;rite, and JIH'a.f::~lc basalt 

and the 

c;quiva:'.enc" o the ,~;abbro, ~Chis thild unit, bordering 

b;::seme:t bclw2.th the exposed Tortiar: :>e:.::i.ml3nts and vol-

Ei'fe c ti ve S 1 .:.~~ c e ot i l1 :i.:1.i -c ic s 
·---~---------

t\l'o metr10cL:: of dctermln:J.tion 

Vf(~ro used ;;o ascertc.\.:ri tlLe W2.c;netic :3usccptib:t.li ties 

neces~;ary_ ln:r quant:i.ts.tive 2.nalysis; th'3 :Cir-~>t is based 

Supplewonting 

the lirnitcc1 number of specir1lens collected l)y the vrr:Lter 

in the S-t:1lhr;:;_ter R2.1.1gc is a V~'~rlety of tYJlico.l s2.mple·s 
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r;ollected '''r R.O. Speed yrltile TLapp:LtlC: :i.ll the Clan Alpine, 

:.'est IIm1bo.l.d.t and s·:~:Lll1··a~~s:r Ha:tJ.gerL l"I'om. cores of these 

:::ample s 1 ;r) lmne s uscept.ib Ll it ie ::; , 'p ;n;:;2110rj t In20ne t i 62.tlon 

3tunm2 ry of' these propertic~ s is i ncl u.c1 ed j_n Ap11enclix A. 

BeC<HtSG of hi;-~h ave:C'a{.!/~ V3.lues of p~rm2.nent magnetization, 

r~spec:io.ll;r in· the c;·J.b'broic complex, j_t 'Ias necessary to 

cons lclc r rr; lati ve effective :c;uscept i biJ 'l ty contrasts across 

cont:::,ctu . ut. tl1e l'legrlU!LL ts. The c;en·::;ral lite thod outlined 

b8J.m·: has ·, ts basis in teci·;niques discw>r>eci by Green, 

iiays and ·; __ , . (l''c0 
~''-~ :18.rOL1 ';0~ 1 

. d l . i . . . ll' 0 ·o·ln •r\~r rocr l]l1l"·c• l. ._.,. t -- .l'(J .~ .. ~.... ..... _ u._) <) 

G:i.v.c:::i·1 t;·ro contic;uous rock bodles )};~vine; vo.lume 

c• C • '-- ·' 1. ·' 'J -' t ' n lr ~ ·, 1 lr ..,us c.pLd.t)L.l 18,, ~-1 cu1G ~c 2 and perrn~nen·t ~:agnetizations 

P ~ and 
.L 

( l) 

by 

( 2) 

Jl .. 

J2 ·-

(J) o~n be expressed by 

PJ. + kl 
m 
.Lo 

J)r')+k0 T 
[_. I C.- 0 

Por bocli' -. :possessin.; :l.nduc:ecl coulwnnnts of magnetization 

(I), sus~optibility :l.s siven by 

( 3) k - I 
T 
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.L'nalo;_~ouB.I y y :Ln thi::; ca::;·~;, 1;he. rclativD int.ensi ty contrast 

Jt is that ~-h:\.ch ~lould be; LHl.uced Lo the units if the 

:::us ce :;t i :):11 i ty cont1°2.st :rc r; 

'l'his vnlw: js rei'erred to a:] t::e e:;:':f.ec:tlve susceptibility 

cont:cast. 

In the:: absence rn· '"'· p:llcoma[!;nct:i.c :3urvey, cer~,~<:d.n 

r:.re n::;ces'~.ry. All' analyse:> ·ln the p:·e:3ent report assume 

c:abbrJic r· :rplex par.'J.l2.el~; -;~he prest:nt cliroction of the 

2:eorna;net'•: fi.eld. Bec,;;.UE'e the Jur<:sc;ic pole position Has 

r:o inlic::1 icL of field reversal or cd e~:cec;sive deforma-
> 

tion in tlrn gabbro j s evident,. this ai>S:.J.m'I·:;:J.on is prob-

rbly jt:st '''J.ecl. 'Eo:rcovor, :Jxtre;ne (1e.Cormation and partial 

re cry s to.lJ ~ ;.;;J. ti on of t ;-::e Trias :"d. c sJ a l;e is ass utue d to 

ho.ve •3ffec .Lvaly c2ncelled '.)erua1.1en:. i;or:,pOtlents H:Lthin 

th2t unit. Jith thE ~:;e asc::u.nptioHs, er1uation (2) becomes 

( 5) 

irhero roc::: l is c;abt,ro, roc:c 2 L; T1'l:1;;::ic slate. An 

2'-lLI-, T-1 '.. 'T' -l·o-:,. J ... 70 J, · 
- • .1

1
- :JU t ). 

1., 0 r 'r r) ]'1 ; ';"' 0 f . l''l. c.. . . 1 

av 

JD-373, and s;·;-lj8 gives values 

-6· - 1700 x 10 cg;:; 
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P1 av = 38 e.o.~./cc 

Oven· ihd "Tr:i.assic roc~c 11 
bo.3CD ent to the south, 

the IfH:o.sui 5 n.verage insl:rJ~;Lty level J.s abcut 53,300 to 

53,L~OO ~a;;:::: s · (S8e Platt~:~ 6 and 7). L18i:1g the expression 

body in a total field of inclination i 

( ~~n ne~ol''l gt ~l 
.:;J G \.J 1\ .L '· v -'-"- 0 1 

or 

en 

1961~), the folJo_-rJ.nc; rt.:lation holds; 

Jc = 
/\ lfl 

i....) .L 

·;~ Tf. ·.L~,.. . o j· '1 C: l:-
.. . 0 .... . l 

(from u.s.o. 

1955) ~1nl an inclJ.no.t:Lon cf 6E: 0 , the suscep-

t i. 0 i l j t? 0 ' 
1101J~J· ,,c.-,··LC: t'OC 1" 11 '"'Jn~"8'.t':l· + J. c• ·al)Pl'O"!L'·o::Jtely - ~t. • .::.>"-.J~ - - J.\.. J.,~. Y(.J •'- L .. v _l.J <- A~ .Luc;. 

this c:2.1c~.;lated value, 

s:1.r.aples of ·.·ulcar:t).c I:lembcrs of th:Ls •mi t c;ivc value:.:; of 

Calculation o~ Jt from (5) using 

f:'J''Olil e:~u2t'•;L (4), t:e e::.'fcctive susr:eot'.bility· contrast 

1 ') - () C o· "' \.. (.__)1-.1 

In a ' • ·. t t o nm t t o c 1 i tli '1 ~; t e l' e l :i ru c c o 1 r o c k s n in p l e s , 

the ' ( r{ \ G. ·,·)) l'O C.''' I (' yl ' ..... ,_ - ..... .._, ,_ ;._ ) derived by Ga,y o.~Hi irall (1963 and 

tibllit.y c:,,,:;rast bet\·;ecn thtJ un:i.ts. Tiw anoElaly ~T· 

vu.:s deterrn.',_~: J. from sevcro.l ]J-3 profjlcs in Dixie Valley 

s.:ed along tee< Stilhr2tcr C1aD;:;e l·rhich sho'd an increa.3e in 
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I 
I 
I 

This clearly repro-

Lr,fl:tiite iii Cli:uensiol~. Eo::.:t probabl; thj_s value and the 

tc:.cles are ::_:Lr.titi:ng vcJ.ues of t.~1e k-paJ'atJC! e:c, the actual 

·v::-lue CalLI 1·, ~3ome·r:here 1nt\Jr:!en. FOJ' }lUrpo ;e;:; of analysis 
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J f !; . 1 c) C: :1 b b r o i c 

Db:\• Valley---Dm:l:_,lat:Jng Ll1c: ·::enl>n' of the total 

i1ten::ity :r, '? i.s a b~'O<?.d D='J.r-.d of :.::horp <:t~loDalies exhL::'..ting 

DrJ.::aerous ci r):3lH'OS of hi 1. 'J::.c;JJ.Otic :c·:liE;f (See Plate 2). 

tho soconc: 

The S•JULh •CikJOSt marsin of this ::na:;n::tic p:rovlnce is 

;..:J.u t0 ba.; .. ' n t :Ln the so r~th to cab bro 1c b:'.: em on t in the 

2 s1m L.L~.:c .:::rn.;e i:.:; .c1oted acro:o:c> the ~;a iYco contact on the 

ceolo:sy i:r ::no'dn (Sr?e Plate 6). By crnL:ec;ting the profile 

jnflect:Lon nolnts, .the subsnrfe.ce bor~\e:· o, the complex 

can b:; n;a;)lCd acros::: Dixie Valley U:hcnrn on Plates 1 and 

,.., ) 
c • 

Con: J nl 01.1 the poslti'Jl1 of the r:.orthr)rn contact of 

'\.he cowplr: L.: less ex::::.ct i(l both D:· x:l.e V:J.lley nnd Buena 

\rists. Vo_L:•: since en ar1:;.lo;ou~.: si1L t i.e ;nac;notic base 

lGVGl L:; :r1 1L evident. .An o.pproxi;n2.·:.e boundary can be 

cstabli::;h,:c~, however, by cor;:·elatinr; thu northernmost extent 

oi' the hE; l .. 'rogoneout; nln.:';netLc prov:LJ:ce v,it!1 the exposures 
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o.:· ga'ob:,'o .i.n i.nc o.djac2rit :lo.:r:t~dns ~3uch 

'2. hound ry ".:;:ely connect;::; n· e r:;:cbbrc exp::nmre at liole-

I.L-l.'he-tall : th the 0'18 'lrJl th of Boyer- R:c:nr:l", implying 

t~1e nu1~1crou::• closures, lac. :.lly dipolar ano.:·nalies, and £1igh 

:nore, that L1·~y are pr.Lraarlly a con:.:>eqJ.enc;-; of the heter-

O(;e.:1eow llt'loLOc"jY of ~he unlts (See pJ.ge lO) rather 

than o:t' sub~;u,·.E.'ace topJgraphy. 

e ·:!est iiurnb)ldt exJosure of 

t: L; unit 1 't . . 1 n c on t r a s t , pro · i l ·e B B- B 3 ' 

siio~;s no r;vi ~ :LCe of c:·.b1n~o south of the e o.sure in the 

BuoJLa Vistc-. liiLl.::;, ;c;ugt;estinc; ten.t e·it:.el~ l.he cor.to.ct 

betireen p:col ~ 1 r:s is qu:1 te E:inuom; or tl~at :;tructural 

latHrally ofi ~~t the contact. The nor~hern ~oundary of 

tr;e complex i_:· r"ot deterr.Jinabl8 o:1 pro 'ile CC-CC'. 

In Di.xie 

Treml.i·:lr:: north along the axis of Dix:Le Valley and 

onl;y sli.r;htl;; less· ev:Lc'c.:rt; than the sonthe:tn margin of 

t:.1e. gabbro i:: ·a lon[_£itt,clinal, linear t:cend of anorllalies 



( c•" "" n 1, _, ., ·-J) 
.._)\.,'--.-' ..L.. ,_.,.I,L! (_. ·~ 

f rc. m, q '' ~ 
(_1 I.e'\. 

2'7 

the Still-· 

(:;er.e:'a.lly Jil01''' •JubdueU. ~~h~1. ~ tcH? :.'.'irst. Ldd:~ tiono.l ercphasis 

0 b ·l· ,• '.l' ll".· (;, ',J· J.,, C ;_ ;• "7-.l~U (> -j· ·jJ·o .. ,. 8 '' 8 C 0 .L.1 d V t; ,\,..J.,;.,Jv .,.V.L..Jl_) (. ~ J.. 

(Described by ·:::nde:csoil r.i:id Zietz, l)L~9. .3<::e :f?late 3). 1 

Corr.:lc.:.tion o' i;hc~>e 2norna1:l c trenC.s ·ot.L :h .Lill ts loc3.tGd 

.c!C.-< 1
• '-",;;, v '"j,;_, I .. '""" , ~:. G\:.' •) _i U.Ilt Lr • ~ v v v ·" L'l·' ··~r··'·c,.··· · '""n p]_-·'·-.~ ~· ~··1 '') .P.y t'.··l·l'.·=·· ·.'L''l+GI'l)re,·l-a+l'o·L·l, 

In :~dLi.:i.t1 n to t:Jo lon,_:itndinal tl'di·.dr:, ::::everal 

l i11t:::u' t:c:H1SV<.:I. :38 anoJwJ.lLe s are in evidEnce:. These are 

locatc;d for tlH9 most part on the easter:a v;Jt:u:o~rn block 

and trend obl:irJ.'l-"O)ly (o.~;o1t l{ 2:5 ~'!) to tb:; nu,:;.,jcn features. 

Deter;llinati:m :):,'depths by gradieEt a~1al;:1sl:::~ or. either 

provj_clc t;·,·o J.j:" ·; of evic~encc that the a:lOiLl.l.ies are 

--------~ .. , 

1
A pru.=~ram in IlALGOL to coEJ.Imt(! secon::l vertical 

der~vntives is ~~eluded &s ApvcnJix c. 
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slip rli.spL r:o11:ents 8lo:·1',; U,_, l.on~;i tc.~u nal fo.ul ts is not 

An oxcc:;ptL:·,; does e:cist. 1 l:cwever, aloq::; the centrallongi·-

rig (J:t --1 at'::·,:· l direct Lon ( Sec P l2. t e 2 ) • A. t end en c y :for 

sJnal.lin~ dcc18ctions of· the E;ari'ie sense~ co:1U.nues north to 

t:1c t:ip o.i ':he 'robL1 Ha111;e, intimating t'1:·~.s same fault 

m:1y bc:comu :;he m.o_rgi:::.al ,c·c-::;,·.J1 t bo:::clerLng che range. 

Do}\~·~. ~~::tinl8.U.:Jn h:thc.d;;--In s i"ud:L:c~: of sedimc~ntary 

generally 

•3't:plo;yed :i 11 order to de:U1wate the c.)r;£:L;~ur·Jtion of the 

m:;gnetic b:c·:::;r~ment. l-Iost such method.> .r::ru derived from 

lJ')tential n.:pression~; and oy;erate on ntn. lC ~-ic gradients. 

Wr sor!ie gr LDilical mc·ms, the horizon 1;nl ~:dent of a c;ra-

dient i:~ o':,tained, a.'ter Hhich thiD 11 d.ep1;h index" is then 

c')nvertecl tn actual cl.epths beloH tho }}OL1t. of meaGUl~ement. 

Gro.client me ~~.hods of d1ir::: type art:; UG 'tally independent of 

a:;;~;uraptiolJ:: :cego.rci.iu;; s;)t;cific rock :1arnncters such as volume 

inG.ep0rHler1cc 1 the ;:Je'J):-_,_o(!.: cor1stitutc cxt.:·cwcly po\rer.ful tech-

nique s for· :'.nrorr:a.gne ·:;:Lc v.o :rk Hhere s~Lc h Jlci.TrJ.me ters are 

indeterrnlrl1:lle. The onl,;.- constraint on j~ock properties 



29 

'.~;::::n; eJ. c .:nct:c:l._c m lclel_::. ODe add:Li·,ioli~tl liiuitation on 

r eq ui re iiJG{it. o1 the clh; turb'~.r:c body influence 

"82;:J.J:'cl:i:ng ';[~e shc:.pe o:C the disturbi·lG body or adequate 

,_;eoL sic ~:. 1 ntrol ir2 sulTO'lDding are J.s i-.hich can be extrap-

In the present survey, 

(Leta) lt~ci ··.,ppinc ol ·ad;: c~~rt mounta.i_ns 'r.r:dicates that 

or <: no1 ~ · ··.J.s subsut:.focc· \Jodies (Se·J f:l.r;ures L1., 7, a~1d 8). 

F':\.£}tre 7. Dilce-li:<::e 
body of Triassic sedi-
n o L: ~~ :::: :L n c; a b b r o l c 
cori!plex. 

~:)et::::·s 1 metho'-l o~:· deptb esti:~ntion is particularly 

~3.ppl:l..c;:lblu tn higher ma[;netic lati t•1de~~ r.·:here. the hori-



I 
I 

)0 

i'Dntal. m t. ·t:'~zatio:n is m · l ·.r1 th ru:::pcct to the vertical 

co;n;;o:tcnt, If the d:Lsturl.·i:.c; body j;:; a tiiCI-C.imensional 

tlle ci . .::pth h:dex Id is i'om•cl by not1r g tl;e point:3 vlhere 

~isure e. ~aosae dike 
1 c ar J o b P " ' ~ 

c:' ltn.; o:t' l·::lf the ;ra:nmJ.rc gl'aclient ic; t:av;ent to the 

( 
:'! \ 

0) Icl z -· ···--
.Q 

\;here C L: 

for a two· djmens1onal shaet, C equ~~s 1.2, while for a 

r:e;ni-ini'Llii;; bloc~c, C eq u:.:1.l :3 2. 0. ;·o:•.' t b i~; survey, the 

constant ·.:: ;: adj~wtcci to agree 'f;j_th a cmtrol lH'ofile 

l'lovm over· the Still~-;ater R::tnge. A v:S.11.:e of 1.35 for 0 

.'i·as .fotmd t.o e;i vc accur te .Jeptt1s along th,; entire profile 

(See ?1 at,, h) o.Hd to sl ve d •:3pths e l;; evrh8 re Hhi ch agree 
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person2.l 

C :JfnJ:lUl'i C ~.· . r:t, 1965), 1]:::1. 'L_, this om ):l.r:ic:::~lly deterrn:\.nGd 

from the <.' 'Hation 

( 9) ., 
'' -

I c1 

1.35 

i; 1 cl i c n 3 f 1 · .::J : :; all D i x 1 e '~1; tll n y JH' o r· 1 J o : · n u r allGl t o us a b l e 

ll:".P o·' the! c:tt~netic ba~J8'Gcnt (3ec PJatc: 4L Valley fill 

l.E::: ~ ;·,'c ::n tl rci'eren.cc -p l J.ne ( cl ev "' 3J>(I 1 
) and this magne-

t1.c :J'lrfa; · · i:; thou~:ht to c;msL:;·~ mninl;/ oJ' Pl1ocene 

1.olcan:lc ! 1c.H.3 as described earlier. I>')st cloc-:Jinant of the 

·e ·~bout fouJ.: or 

:'ive :1j.le· .. out frorn tho flac1ks of -c,l·e :c nc;•::. Close 

::pacl nc o ~· ,;_e:oth contou:r:s along the ed s of the trou2;h 

:Lends co1r ~.j'fiiation to tr,e f8.ult-bOUitd·ad gr·J.ben alludc;d to 

Both the anoDallc trends and 

/ au l t l o c : . ·,_ on s d e t o r;;; i r: e d b .Y s t:; i s Til ·,_ c l' e f r 1 c t i on fall on 

clo >' ly spacert coi,tours PlaL:r:r:: 2,3, and L~). 

::)eisL'tic d.).,i~b:'; ·on the; Viclley blocks aclj:tcent to the graben 

·3.ls o a;~r·l: ~:-~ :1 i) l·' ·t'·' 1•1'P··, l ' 
.... \..J ~ , ... ,_ ....... ' the bottom of 

8.ppear t.) be 2,000 feet than 

those detc;)·:r.ined b;/ the se:ismlc raetl1odt;.. In part, this 

shallo;.;j_n _. effect :Ls to be expected s11JCD the ori::;inal 
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I 
lXL; o.C t'·, [l'abcm. ;.:on~ i.:iport;_:,nt th<:~.n ti·lis po.r-Gicular 

.;he cJoJtL ·a~; :Ls an app.':.rent transvo:cse i'Dult vri:ich trends 

l:p1Jrc:-::L;;,~!t ly N LIO ~;. '''he block t.o the :north_ shaHs about 

'2,000 to JOO foet of upl:Li't Hith re<:>ruct. to the -southern 

8locl'. J, . ;isrnic J>drac:t1CL1 profilr; ac:~o2s the southHest 

b '] 0 .- "l ·\ ·a C C"• -p 1 01 .L ' 
11 ) . .~... c;. \__; 1\. J .. I •. l '.J 0 , ...... L·. c. e · · o 

~~ ~- L ;ilar do~i:' L.Gc L:'.orl of depth col :,(llJ1':3 is present 

f~Jl.Ht :-ri th d:Lsplaceu;en ~ i.rc t.iH: _same sense, but 

'"''· l _, 0 U" 't.,., '"1 1 i·l"' J.c_· {~uJ.·t , _ _, .,~_;__:... ... ......,- ~1.. ·,:;1 c. .. ~-.~ G ._... 

i. s p 0 .) ;_; i (l} 

oi' Ljabbro, this hlf)l co .. nc:l.uos e:<.ac GJ.f rj_th a closed 

,n;•.gnE:tic lL·'.'..ih of appro:c.·:.;r;::ltcly 500 t_;o.WI11'lc:! (See Pln.te 2). 
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.-, r-) I'".-, c; 1' 0 . ' '-' 1.-t Vo_rj.J , _ to th,; extremely 

of tn.c :~·," .t:d.n but.\Jecn ,,J) ·_•nd l,COO loet beloH the 

l8V(;l of i he east ,.·alJey bloc;\: L:; - robr·bly about 2,000 

to 3,000 '~;ct. 

d.etel'Jlin·, :Loc ".-Jo.s l sed on the rcco;·nr::.L·so_:lce -proi'iles 

-f.']_ o·,·"''; 1' r• (' ,- r· ~· orl r::: i Y• lr ~ Ii ·J.' l' ., c• 0 '1+ 1~ 'i) J.' .• , l' ,-: .. IT·tll ·"' y ~~- .: c :~ 11 !'=: e ..L : .:.J. .-. ,,_;,_. ,J 1....1. J.\J.~.o cl. ._• .. ,.. 0 L. v 1..1. ·•. J)... ,_, >t '-' · • ..L.J·- ._..,L-1,._ 

i_ s :J J.o. t c d p:ro i i J. e ;:; l'CDJ:'•)sent maxi~num 
~ ' 

V2.l U ;~ ::: • 

A c:_ ··3:>-sectjon :trow Hic;lnr:1y Jr) ::o:cth to Dixie Valley 

(0ee :I:l:t':.'· 7), co:n~ utcd i'rofi, apv~.l',ll 1~ :ra Uents, su~c;ests 

P:J.irv)e·,J · .ll,:;y 8.nc' D:Lxic 'h:tlloy. 'rhr:.: s 1ch constancy 

\·rhel'3 a(~!_ inlte cc:nstrictton oi.' the vc-J.lrC!y i::; evident. 

Apprc:;cis~· 1 ,,, depth j s att~·.ined only at t.he r10rth e.nd of 

lonc.;itud't ::·.1 trougl'\. 

e::ctc;:(!.in .··rom neo.J· ::<\lllon, Nevada. n,Hl:hc:tst to the Buena 

Vh;~::; Hi :' :; g1ve eYiuel:ct; :)f a ln·o; d, liee!) basin under 

gradient; J nciicate the al)IJ.J.rent depth of this basin· is 
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;;es 'dell ;-r:L th 

' 'r,"' ~· I''C.><.c ( ',.., ·11 >.,J v. ~c., • o.:. ,1 l )65) • An 

T'~·of).lc BB .. ; ·;' runs uoarJ y Ztlonc; the a;{i;; of a subsurface 

:c·'.cl;_:;e t:ret: i.•tg F 3S }·;, tl;e surface e. precsion of -,_,l:ich is 

Because this 

)J'Olile app_<ICently cro::;~;es major str'.~ctuJ·es and their 

al'e deceivL;, ;ly long in l:o1·i~~ontal e::t,..;ut. The vrriter 

bc11cve::; t : effect is re~;ponsiblu /oc tbe lencth of the 

.t·~·ofill3 Ai\ '··/·', the uac;n'ct:1.c base lo·<eL is.;s to· a value 

cl,.arac tETi; ; c of the g;:tbbroi.c COli:.plt :c At tile extreme 

ti~ e north, then r ' ' ,, , ' 
•J "'l) be:,rond the range 

;·:1tich are l:Tently bein;:: mi 1eci. ;3 i1:1 i lar a no mali e s e:x:i s t 

at the :::.out.:1 end of the BuenJ. Vista J':t'ofJle CC-00', and 

w:iles. 

In a~r~ltion to the lon3itudinaJ nrofiles, a trans-

verse line s flo\·rn .frcm ~;J:nnc;ha:L Q:,_nJo'J to the HUlnboldt 

R~nge (See ~rofile DD-DD', Plate 5). 
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d;termLlat. ,1n2 'Jere obt~1.1.n.ble alone thL> p:r.~ofile, the 

" o del S t nci · ~ 

Bas 11. r.'loHs--?eH c)f tht:: ob~;er vc<l mnc:n.etic anorJalies 

over the r~J·a exhibit; tho d1volar fornr, st~:,ep c;r<J.dfent~>, 

and 1:\.mi tr:.·d horizontal extend cxpect.:;d of I':at;netic edge 

(; .f f \:0 c '.; ~::; o' c.~:· r; hall OH vo ]_,_~ e:1 n :~. c flo iTS. 

dJ:_;cu ;sod l ;' the }!re,riou:; G()Ction, tl'ic .. ,;,);;<rent anomaly 

DG8:C ';!10 ~-' :tll oncl of O:J,~!JOH ;_)i::I}~ ?:r:oJ'LL8 l.A-AA 1 is pro-

r2arl:r D :)t' ., . 

inten ;ity JKlo_ly D-. V is of the s2.ll1C /o:.·,n : .~3 the total 

.foT v.;rtL'' ~~ :Lnten::;:ity pro£'L1e:::. Tr e c·i:.lV<'r:.-;ion to vert.i-

c::-:pre:;sio ·· 

(10) ·-· •' 

~ v - ~~ 1' :S i IJ 

fielc incl1n·t.tiol1, l 0) 't) V p·r, 
~ .. ' SiEC8 2.f.!.OW-

r;::Lli~J.?..s, all add..L tion of the 'listc.n::-bii [; V>Ct!):c Hi th the 

chan,:-;e ill ';_:c:;ction e.c:., if ·c[le cii';turbin: vector i.s 

orthoc;o:t.l::LI to ~-0 , the deflection of i (hi) is ma:z:im1.:t.m 



or 

tan .6 i. < _J~.c ;~ 0 ~ 0. OL)~) 

'5 ) ' JC: 0 

i-<lc·s~ 

As a con:, eq W!)' ,_; e 1 in this cn.s e no appre ~ i a 1Jle ·error is 

irr~rJ,:luced in_ (.:;onvertin:; to ve:cticr1.l ird;r:n;;it,y by use of 

eq_'1ation (10). ~'he rosu.lting rrof'ile 1::; sho;tn as a solid 

In ord ··to appro:{imase t'r1e d:L~;tL~rbin':; body causins 

Jf t~: . 

_b:J. :8.1 t f~!_ 0 il • I.· .. ''O~t···t···•·-•·o:~ •···,L,Y!'>(•+-'L70'~Jl.·'}" l., ..... ,·J--inJ ·J.'vlr- 1'\ 
',, _ ~ .J.. J ~L U .. \J I~.;U lH C) ... · v. / .... 11..:.;.. J ..:J... Ju.J. ·"'··~- \.....o- J. C> Q I 

J\ '1,- ::: lf)""'':··, " lO-:J c·r·c.· Ll.. ... t .JV ...... •\_)~-

An analy::is 1'. -~nc Nettleton 1 s expressio:1 for·''· hori-

zontal ed;::;e US>'+~~) inclic2.tw; thn.t an ich~G.lizr3d model 

37 

d:L·;tributtoi1 nrcclucle:.:; \ Hto,·c ncrtrly w:lqur: LLtorprotatloi.1. 

l ').) a''-d v·e.-·y I't)C-''1~- L'·,~,,J + •, n·· l1a- ·· d:!~placed tl1e ""'- 1- I :• J .1. ..I. t • ~.! U • . t, I.A, - 1.J ....._. \.__' , _) --· -
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VfRTICAL ' ,NTI:NSITY 

l-\LONC. p ROJ.:crr: D 
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valleJ s:.1 : ~=.ce noc-;rby ( 31e:a: 1ons, 10::r). 

P:Lr;;;cr.,; 12. Quaternary · 
basalt flows in southern 
Sttll~d·lt8l" RnXlSG .. 

Ceo l;ry of t:.c G::.bhroi.c Oomp e>:---A 1i10l,e tentative 

r)bjcctj.ve r) C the mrq;netj c survey IIa:; to test a hypothesis 

i~h:L'OE nor;n ·t:in r.3.Yl2,;11S, ;-.:p:~ed r::;ugges 1·.s t:tc=J.t the gabbroic 

r;or;;pJo:c Jr)) :ns a t:J.bnl:::t:c, Jet elot:.,'iai;e, northHest-trendinr; 

fed thrbu~h r. conduit Cf undeter-

:tiined loc '.Lon ancl ·li.?.;,;r:"uJJ (PGrson.J.l C<Jmrr:unicat:Lon, 1964). 

fig. 9). 

prof:\ .. J.e ~t',~'-'8<Lls tho.t fe.T a:::.;pects oi a c:L~::sical edse effect 

does not appear 

tributed. to the 

cont~tct t1;o sem:L-inf.Lnt~;e baser::Lnt blocks. To :Lnvosti--

gJ.te intc 1 1edio.te :iiodcl3, Hho::;e lo',;cr e~:t:.;-e;ne is deep enough 
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!;(.e lH'·:v:Lo;· Jy cBlcuLJ.tc>i Slu:crJptl.bil't.ty contrast for this 

<;oxtac·';, a ''''cries of succcssjve model-us::;umption and Cl<.rve-

;.atch opt:r:: r ,!l:s yielded ;he tapercci. J.wdcL ::1.nd co::-a~mtcd 

The assoclatei intensity curve 

olo{.£:Lc8.l :1111 ;r rJphy::;ical evidence 

fj_c: n t; offset o ': tl--.rl Q;'J.bbro contact 

r:e:,reE::t :au< ·ce expocntre j;:; over ten !tile:.· t:J the northeast 

i t i s p ::.'c b :::- better expl.:J..)_lnd by up:liCt and subseq_uent 

shone ;)o:Lnt : '; :1bout 10,000 t·) 20,000 feet; this depth 

:i.cnplie::.; o. c: ;_,, .\J.p1nc~ llllli ft o:~ cor:l:p;u·::;d)lu ru:~c;nitudo in 

ILl addU;loll to tile c;ratLcule an[:lJsLs, a second 



/!·2 

(:.co Y 1.otc: :'_and fi.r.::;. 10). '''ne :re::mlti.lJ,~ cnrve i:J very 

::;j;_;ila.' to t.1e actual VCJCL:lc::,l· inten:c:lty CUl'Vc except for a 

c!-Je di:lpl<j_:~ •·• ent is only Jn -~he order of i1~mdreds of feet 

6), a nec;l:L.·:;Lbln distance 1vhon compal'ed to the· 

~;c ver 1~ical i.ntensity, 11i1i.le introducing no apprechible 

!Tror ··.n sr l:.t-,:;on, c;r::2.tl'/ facilitatE:G u~~:; Ci[ solid angle 

d /cc t.: oC h r~. cd vnr tical c;rli nders. 

1 ~o a i.lwt 1 

nbic;h" i3 ·~ Jic:ative of a cylindrical coruhdt or pipe extend--

nforerr1e:o. t 1o .; 1 susc opt i ·o:i. 1 i t,y cor~ tras k:,. th E:• solution 

deplctc!d iL ; .l.c;ure 10 is obt.'·.:Lrwd. 1:11s ,nodel of the buried 

:tt de~)l:h :i. .. 1 cn.sonu.blf 8.<-::curc:te. RcalizL;_[; the limitation 
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·the ·;uos:::t·i.ace contact. of Oc\T~3 on 3 ink, 

tJo 1oin ·:· Oli the ~:;uutil ~:rn contact o.:· +.h:: .::;abbro c:J . .:1 be 

A ::; i;_;ni ;.' ican t 

ucntact. Tho northern 

'Joun11c.r:·r ,,:·the CJI:iplez caJ>tlot be ::;::;ce::·t;;jned i'ron the 

in~ to ai·CJt 6,000 feet under tho ·canter of the valley. 



1;.() 

T) .;. ~~'-1. --· ~? :·t :L 1.· ·, · ~ ':;r J\ ~( .... c ;l 
----· ·----·.. --· -~--·--

}l ._ 0 f i 1 c :L 1 i.; 1 e south u au t. p t t b o i' the IJ r o J o c t are o. g i v ..; :3 a 

b ~se~Jc nt c_, ·;:,~:.ins app;·ec~L: .. b:1.e depths ·Hlly j_n central Dixie 

'hlley. 

c::l_)ost~rr~ ,_ :Icle--In--"'he.<!o.ll 1\ith th ~ ot:; l'Jorth of Boyer 

d (! f' ill(~ :;~ .1;it~dj.nnL trlU.jJ, probably l.ct~lt bounded, under 

7 )000 to r;, .)(1 feet. J)e1lth to valle/ blocl:s borderinG the 

Subordinate 

LLult:; iu .; a nor;n;,l ~;c:u1sc, tho nort.h :_;Lcle bo-inc upthro·:m 



An exception exists 

'i :;ht-1c,tcn: <1 di::>plac2;uen'~ 01' up to t:n·e<:: ili~les m:'l.y h~1ve 

nc,::ur.r,:d. Cb:3E::r-ved l::cft-- te:c;:,l o.f.'.f;::; ;t o C the c;abbro contact 

':.l:)nc +.ha "l·1 n:c of thi:: Cl::tll ;\l])i:ClG is l'et Cc;T explained by 

upLii't <L1c1 <C;:·:Jsional ;tr:~1'pir<g tlw.1:1 b/ st·:l::e-slip activity. 

l<oclcl ; tudie3 o ;:' D.L::ie Valley nJ.orr:.::·U.E.s tend to verify 

~iL' boC:'y ~~jl.' tape:c1n,; eci,·,e:::. >Io:ceov.;r, hotb e;radient 

cn1.lysis c::.tt :1odel sttldie~; :;ive evJdetlce of 3. cylindrical 

co·tduit heii' · l·.h the (;;1.bOI'O co fl})lex an.; ·J~ 8. coincidiilt; 

~ tt'lSUri ,c..cc:: ::11: mta:Ln lrl,o.::;c crest is LJ-Q(I to 1 ,")00 .feet b8lm·r 

~~ll' su:cC·.ct:, 
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[<agnetic bac i~gro und durlnt:; T:ecJ ods of 

ar;roma.;netic measurement. Jlecorded at 

Palo Alto, Cal ifornJ_a b;y VariaH As soc ia te s 

.Inc. Heference level equaL; ~51,400 gammas. 
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