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ABSTRACT

An aeromagnetié inves£igation of the Dixle Valley~_ 
Carson Sluk area of western Nevada was conducted in thé
summer of 1964, TLocated in the BasinmRahge payslographic
province, tals area 1s typlfied by elongate, nofth~trending,

fault-bleck mountalns separated by narrow valleys. Arid

~climate and extreme temperature fluctuatlion further

chafacterimé the regibn. .

All wagnetlc measurements were taken with a nuclear
precéssion magnetometer mounted in a lighﬁ aircraft.
Suspension of the senslng head on a long tow cablé elim-
inated mognetic influénce of the airplane. Diurnal and
regional oorfeétions were applied to all data before
analysis; |

The many geologlc units éxposed‘ln adjacent mountains
form throe principal maghetic mega-unlts which include:

a "Trlassic rock" unit consisting of Triaséic élate,
Triassic Fimesﬁonel ﬁelded tuff, and latlte; a Jurasslc
gabbro complex consisting of diorite, gabbro, anorthosite,
dolerite, and basalt; and gn unexposed homogeneous unit
of magnetie‘equivalenée to the pgabbro. Effective magnetlec
parameters which considei both volume,musceptibility and
permanenb~magnetiiation were calculated for these mega-
units. | | |

Gradient anslysis, inspection, and model studies

of the magnetic data reveal several features of geological

111
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slénificanc@@ The magnetic baseﬁent,under Dixie Valley
forns éh asymmetrlic, composite graben whoge depth ié |
7,000 to 9,000 feet., Magnetlic bedrock under Carson Sink
takés the form of a double basin, separated by a subsur-
féce ridge>trending south from Loﬁe Rock, The deep
western basin is broad in areal extent, whereaé the
eastern basio forms a narrow, elongate trough parallel to

the Stillwster Range, lodel studles of magnetlc anomallies

- suggest the gabbrolc complex is a tabular body of lopo-

lithic form, whose condult is located in esstera Dixie

Valley.
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INTRODUCTION

Location and /cces

9]

The Dixic Valley-Carson Sink area ig located in
west«ceﬁtral Nevada approximately 100 niles east of the
state §opder5. L/ib” entirely within the Basin;Range
Province, the area 1is approﬁimately bounded‘by’latitudes
39°15' N. and 40°30' N. and by longitudes 117°30" W, and
119%00" ¥. (See.index; Plate 1). The area is accéssible
'througbouf the year by U.s. Hi”hway 50 which passes along
-the southern.edge of the projeect area., Unsurfaced roads
‘trendinp generally north—oouth glve access to the east
andi west edges of both Dixie VxlleJ and 037,01 Sink in
most oefsoao, houvh Nels oaoional washouts occur during
swwer "cloudbursts, " Accesgs to the ceantral parts of the
valleys and s=1t marshes ig vest facilitated by the use of

ligot planes pquipped with oversized tires or by heLicopter.

Climate and Tand Use

The climate in the project area 1s, like other parbs

of the Basin-Rauge, extremely arid. The dominant control on

climate in this reglon ts the presence of the Sierra

Nevada about 100 miles to the west, Eastward moving air
masées; laaen With molsture, are forced‘up causing heaVy
precipitation on the w>°tern Sle rran slope In response to

the orographic mechanism. . As a consequence, trans-Nevadan

.alr masses are molsture-~deficient, creating a generally
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arid climate. Slight excepilons occcur in the higher moun-
tein ranges, where sufflcient preclpitation occurs to
meintain sparse stands of evergreens(3ee fig, 1). Reglonal

precipltation data suggest that Dixle Valley probably

“averages lees than flve luches of rainfall per year, while

adjacent high peaks may receive as much a2s twenty inches
[ s

(Cohen et al., 1963), In the valleys most precipitation

"igure L. View of Dixle.
Valley and Felrview |
Valley from the crest

of the 3tlllwater Range.
Falrview Peak is 1la

thz background.

Lug the summer months as rain during sporadic

occurs dur
thﬁnderstorms; in the mountalas, winter snowfall accounts
for most of the bredipitation.

Extreme diurnal and seasonal temperature fluctuatiqns
further characterize the climate 5f the area. Moderately
high elevation and extreme aridity combine to produce
cémmon diurnal variastions of 50°F. Seﬁsonal extremes
vary from swnmer maxjﬁa éf more than 100°7 in‘July and
August to slightly sﬁbzéro minima in wiuater,

bTﬁé vopulation of -the entire project area 1is prob—k

ably 1ess_than‘lOO. Most permanent residents of Dixle
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~Valley earu n living by cattle ralsing or by ralsing

forage crops such as alfalfa or meadow grasses. Durlng the
growing season of 6-7 wonths, approximately 1000 acres are
under cultivation and irrigatlon. . Shallow wells (less
than 200 ft,), some of which ‘are artnsfaﬂ, oprovide most of-
the irrigabtion water used in Dixie Valley.A

Numeroﬁs abandoaned mlnes are present 1n the adjacent

mountalns. - C

Purpose and scope of the Project

During the summer of 1964, geophysical work was

'

started in fthe Dixie Valley reglon under the support of

‘Alr Force Contract AF 19 (628)-3867. 1In aa attempt to

resolvs problems of Pasin Range structure e.g., the

attitude of the bounding faults in Dixie Valley, the magni-

tude of relntive down drbp of the valley block(s) etc.,

the Department of Geophysics at'Stanford Unlversity carrlied

out a combjnétionrseiSmic_aexomagnetic study of Dixle |

Vélley and.an éeromagnetic reconnalssance of Carson 3ink.

and Buena Vista Valley. The magnetic aspects of the

study are consldered in the present report. |
Principle objectivesvof the magnetlc survey were to

extend geologlc information obtaluned fromw the adjacent

mountalins, e.g., lithologlc contacts,to the valley base-

ment and to supplement structural information obtalned by

seismiq-réfraotion énd/or gravity methods along a few

restricted profiles on the valley floor, Addltionally,
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zonstructican and analysls of an aeromagnetlc map were
expected to yield both a general picture of the basement
peometry under Dixle Valley and more detalled information

through model studies,

Previous Jork

Farller work in the Dixle Valley~Carson Sink region
and adjacent mountains has been primarily of a geologlc
nature, tha subsurface studles being limited to hydrologlc

investigation from shallow well data (Cohen et al., 1963).

“he gtratisgraphy and structure of the ewtreme north end of

the project area has been discussed by iluller and others:
(1951). HMost useful to the present project has been the
recept mapning of the Stillwater Range axd parts of the

nr 4
LR

‘est Humboldt and Clan Alpine Ranges by Page and Speed

(1964, 1967, respectively).

Gecnbysical work in and near ﬁhe project'ared-has
been limited to a rocpnnaissance gravity survey of Dixle
Valley (Thompson, unpublished), a rocent gravity survey of
ﬂhe Carson Sink—ﬁest’Humboldt region (Wanl, 1965), and a
complete geologicaikgeophysioal‘invéstigdtion of the Sand
Springs Rnnge—FairView Valley~-Fourmile Flaf area to the

[heatum

south of the prescnt pfojeot, (Nev, Bur. Mines, et al., 1962)
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Carson Sink area displaye typlcal features of tnat payslo-~

sands of f2el have OPCUFied These displacenents have

resulted in the Orderly topographic vattern which Ly ifies

the lowlands of which consist of playa or salt marshes

GuOLOGIC SETTIUG

Physi °W“11w1"

Situnted dn the Great Basin,‘tne Dixzle Velley-
graphic province i.e., elongate north-trending mouﬂtain
rénges bordcr intervening valleys of relatlively narrow
width., The ranges bordering Dixle Vulley i.e., the Still-
water on the west and Clan Alpine on the east, are deeply
dissected, complex fault block mounﬁains rising to as
miach as 4000 feet above nveilghboring valleys. The mountalns
are bounded in general by steeply-dippics north-trending

normal faulls along which relative displacements of thou-

this provz e,
Mountwin ranges in‘tbe project area are;‘without
¢cception, flanked by broad coélescing,allUvial aprons,
Where the valleys narrow, counjugate féns'from opposite sides

intertongua. It is this effect which separates Falrview

Valley from Dixie Valley. More generally, however, the
aprons dip gently valleyward to the valley floor proper,
(See fig. 2)., These are occasionzlly flooded to depths
of. several inches during the wel season. Marking the

termination of the Carson QLVLT which provides abundant

ourface th T throu nouu thc year, the Carson Sink is




anomalous among the Basin-Reuge valleys (See fig. 3).

Falor Rock Units (adapted from Page, 1964)

ITrlass=ioc ROcks~~Most'imporfant of’ the rock units in
the central map area is s large expanse of gray~black,
graylsh-weathering slate =nd pnyllite. Slaty cleaVagé»
throughouﬁ this unit generally parallels bedding ezcept
near axilal parts of folds where ii apnroaches ﬁhe axlial
blane. TFor the most part, onlyﬁincipient recrystallizatidn
is evident; howéver, near granitic contacts, andalusite

formatlon has been observed (Page, 1954).

Tlgure 2. View of Dixie
Valley lookiy: north,
Job Peekx 1s 4n fore-
ground.,

Intercalated fhrough@ut the slate sequénbe are thin
interbeds of feldspéthic metaquartzite; displaying an
abundant varlety of primary features iancluding flﬁte
casts, crossbedding, and apparent ripple marks.

Locaily the sl@té sequence 1s interrupted by beds of
gray—wéathering Iimestone which vary in thickness from

approximately 1 foot to 5 feet. Many of these are




czlearenitos , some cont:ining bloclastic material.

Complex deformation of the unit prohiblts direct

' measurenment of the slate-phyllite-limestone sequence, but
Page estimates 1ts tnickrness at 5,000 to 10,000 feet, of

which only about 10 percent is metaguartsite and limestone.

Rigure %, Vliew of
Carson 3ink looking
south from Job.Pesak.

Possil identification has placed the age of this

unlt as Lat Triassic, Chronologically, this sequence is

g probably equivaleat to the Grass Valley, Dun Glenn, Winne-

., - mucca, and Raspberry formations of the Mount Tobin and
Winnemucca cnadrangles,

A relatively large body of allochthonous black to

gray Upper Triassic limestone is present in the southern
part of the oroject area. Tossil evidence indicatesvthis
unitvié of the same oge as tne Upper Trisssic slate upon
which 1t rests, implylng sigaificant lgtoral transport‘of

rocks formad in a different sedimentary environment.

: Jurassic Rocks-~Areally bordéringzg the Triassic lime-
I I - stone 1n the southern end of the Stillwater Range 1s a




sequence of altered and locally schistose metzvolcanic

roclks (Jav, Plate 1). These consist of fine-gralned slaty

andositic tviis, schilstose avieﬁitic tuffmbreddias, brecclas,.
thin andesitic flows, graphitic slaté, Quartzite, calcar-
eous sapdstone, and thin conglomerate lenses. The volcanlcs
are alhost cocnletely altered, but disulay certain relict
textures. Pfobably of marine ofigin, this unitvis in

excess of 5,000 feet thick. Resting unconformably upon

the allcchthounous Triassic limestone, the metavolcanles
are thought to have been transported in as part of the La
Plata thrust sheet (Pajse, 1964).

A secoud major Jurassic unit of magnetlc lmportance

1y compesed ol extensive brsalt flows and other volcanics
(db), which cover large areas in the Stillwater Range north
of latitude 79249' N. These occur as flows, lapllli tuffs, .

tulff breccins, and breccias. Alterstion is common, epldote

and chlorite imparting a distinct green color. The rocks

a | i & § 8 3 i . : - -

appear to be petrograpnically ldentical to gimlilar rocks

found in the West Humboldt Range across Carson 3ink (Page,

1964)., 7Normzlly associated with the Upper Jurasslc gabbrolc
’ complex, these rocks are QQite possibly coatemporaneous
with and ms.y represenﬁ an extrusive eculvalent of the
-gabbro.
o Of greutest lumportance to the present magnetio'study

is a large, ccemingly tabular complex of gabbroic and

dioritic intruslous (Jdg,_Jg, See Plate 1). This complex

and'the'Juréssio basalt dominate the northern section of
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Tthe map areo, Qccurring Ll the Clan dlpine and West Hun-

oldt Ranree as well as in “he 3tillwater., These rocks
form an irncous unlt which includes hornblende gabbro,
diorite, picrite, anorthosite, dolerite, keratophyre, and
ra)bruc 1ﬁvquLto¢ Distinct layering ls evident in'theA
earlier‘nfrts of the sulte along iatrusive margins, This
unlt has been cafepully studied by R.C; Sveed Who consliders
it to have been emplaced at very shellow depths, iﬁ places
penetrating to the surface and forming. the extrusive |
basalts discussed earlier. A potassium-argon daté from
the West Fuorboldt indicates an age of about 150 million
years, placing 1t clrono|O)Jéally in Late Jurassic time.
Profound slteration pcluding albltizztion and dolomiti-
zation 1is common in this unit.

Tertiary Rocks--In the area of the Stillwater near

Job Peak and to the south, lavender or blue-gray weather-
ing latite 15 abundant (Tfml, Plate 1). The groundmasé
consists nrimarily of microcrystalliue fzldspar laths,
some of whiéh.are odic in composition, With the ex ception
of sparse, Qnaltered K-feldspar phenocrysts, megascoplc
minerals =re absent. In addition, rhyolitic tuflfs and
latite brFCﬂlas are lochly present. with the flows.

Exposed sectlons of the urilt show a thickness of 2,000

to 6,000 feet. MNear intrusive contacts with Oligocene or

Lower Miocene vranitv, recrystalllization and darkening
are common,

Muck of the exvosed rock south of Job Peak in the
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ctillwater conglsts of an undilferentiated volcanlc unit
vhose composition probably wranges frow latite through

cilica-rich rhyolite., This scquence is mapped as devitri-

fizd weided Lulf, -Curiously resemoling porphyrles, these
sray to browan weathering rocké arc exztrewely coumpetent,
so that jolnt systems and topograpny are genérally inde-
vendent of original structures. lMegascopically, oniy the
presence ol angular lithic fragments of Triassic slate,
Jatite, and other voleenlces attests to the pyroclastic

origin of thls uwait., Flattened shards an

—_

1 microscoplc

bandling are observable in tuln section.

This eutire sequence, varying in thickness from

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

Upner Trisssic slate and llmestone and on Jurasslc meta-

volcanics,  Along the east side of the Stillwater, the
devitrified tuff has been intruded by Miocene or Oligocene

granitic rochs and white felsite dikes (See fig. 4).

Flgure 4, Polsite dikes
in Louderback Mountains.

A second group of Tertiary extrusive and latrusive

v




rocks 1s grouped uwader tre headiayg Basalls and Andesites

(fm). The iatrusive rocks of thls group ilnvade the

devitrified welded tuffyénd older rormations near the
center of bhe project area, Bxitrusives of similar compo-
sitilon totaling abouth 8,000 feet in thickngss are exposed
soutn of Cox Canyon. ’Altered.flows, brecclas, and tulfs
of -this unit unconformaply overlle Uvnper Triassilc élate
north of Alwmeda.Canyonh'

Scattered plutons of Late Cretaceous or Tertiary

g£§§i§£? ggqﬁtz monzonite, and granodiorite arc exposed in
the map ar-sa, The latter two (Tg) intrude latite and
duvitlified tﬁff ﬁear Joh feak (See ?late 1), where'
they 1orm a composite unit consisting of several successive
Intrusions. A potassium-argon date on biotite from the
granodiorits in IXL Oanybn indicates. an nge of about 28
million yenrs,

Capping much of the Stillwater Range 1s a sequence
.ox stthrauitic Miocehe(?) volcanics iﬂcluding.tuffs,
breccias, and Tlows which vary in coaposition from latites

DRSS Vit S

through decltes and rhyolites (Tv). Intensive local alter-
avlon 1is c5mmon,‘altﬁou5h the silicic menbers retain fresh
byotite andlglass.‘ Dissections ex§03e only 1,800 feet;
however, total thioknesses may be on the order of 3,000~
4,000 feeta In obher parts of the area, rocks belonging

to this unil are included within the undifferentiated |

ore-Lahonton sediments and volcanics (Tsv, shown on

Plate .1).
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e sediments and tuffs ("s) cover a relatively
‘miEOripart‘nf the map arca, beling pruﬁalent only 1n the
gouthern shillwaterlnange.i There, un to 1,500 feet of the
scdlments «rn2 exposed in dilssected poediment slopes and

low hills. Of 1aoustriuekandxf1uviaa origin, locally

including ash beds, bthis unit is probably eguivalent to
the Trucken formation farther to the wegt, In places
overlying Loe Pllocene sedlments and other earllier unlts

along the longth of +the Stillwater Ranze are flows of

olivine basslt and bassltic andesite (Qb). Individual

flows vary in thilckness Ifrom 20 to 100 rfeet, though

o o

locally agnvagate taicknesses of 1,600 feet have been noted,

Late Cenozole liake Sediments--~Tn the Late Cenogzole

valleys of the Basin-Range proviace, great thicknesses of

essentlally unconsolidated lake sedimeats are present

(Labelled T=ke Sediments on cross-sectlons). These range

in age Lrow Pllo-Plelstocene to Recent and lnclude alluvlial

Tan detritus, stream channel deposits, and lacustrine

sediments, The latter were deposited in lakes and consist

for the most part of silt and clay, =ltuough shoreline

deposits of sravel and sand exist locally. It is quite
posslible that the Sedimentary section is punctuated with
iﬁterbedded Plio-Pleistocene voicanic flovs; evidenée for
one such flow haé been found near IXT Canyon by selsmic
refraction teohniques (Meister, personal cowmunlcation,

1964).
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of the 3tillwater Ren-e
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Mijor Faul

“Thru:t Faults-—An spparent stracturel base of the
Triassié slote is éxposod in Cox Canvzon in the central
p¢r£ of the project orea, There, a shale member of the:
siate'dﬂsoordanﬁly rosts on quartzité, avdistindt zone of
b$ecciated,shaleimarking the contact. South of:CoxlCanyon,
the guartzite overrides Jurassic(?) metaVolchics whibhvin
turn ere thiust upon an undated limestone. Appare@tly,
these seversl units form a superposed section of an imbri«
cate thrust zone. - Page suggests‘this zone may underlie

Qll'slates of the Stglleﬁer Range (Page, 1959).

forth of Dixie Meadows, another thrust fault struc-
turally hisher than tﬁc.Cok anyoun. zonpe is =2vldent. Thls
zone 1s well exposed in Cottonwood Cwnyon near Bbyer Ranch
whérg quarteite of wnknown age and gabbrolc rocks have
overridder Upper Trinssic slate, That shallow intrusion
or the molicn gabbrolic complex has p?opelled the tarust
sheet has bean suggested by Speed and Page (L964). The
gabbrdiovrmnks of the upper plate extend across the entire

north end o the region covering an area of about 500

square miles. Dating of the gabbroic rocks as Late Jurassic

implies a sinilar age for the thrusting.

Cenozoic Faulting--Typifying late Dasin-Range struc-
ture, the 3clllwater Range is essgentially an uplifted horst
o narrow, clongate N-S5 blocks separated by Cenozolc normal

foults. Delommation of the Plio-Plelstocene basalts attests

to minor tilting as well as simple digplaceaent, In some




i

cases, normal faults interior to the vange tecome the

bordering fault where they cxtend to the range margins.,

15
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GOLLECTION AND R4SDUCTION O MAGNETIC DATA

Gollection

A1l anagnetic measurements were made using a Varian
1-49 ruclear precession maznetometer (See fig., 5). Becauéé
the scensing head 1is, for the most part, insensitive to
orientation and slow osoillations, this instrument lends

1tself well to airborne use. In addition, low cost of the

sensing unit allows flexibility in low {lying over uwadula-

ting terrain. For this survey, 100 feest of transmission

cavle supported by a nylon tow cord connected the instru- .

- A

ment packess to the sensor, It was Tound that this
dilstance effacbively eliminated magnetic lnterference from
tne plane, iregardless of fllght orientaticn. To prevent

roll end to winimize yaw of the "bottle", the towlng cable

was attached to a front edge of “the seansor and a stabllizing

tall was affixed to the rear (See fis., 5).
The Varlan lIlnstrument provides facillity for elther

manual or automatic actuation of the volarization-readout

cycle. By internal adjustment, the repetition rate can be

“set to a miuimum of about six seconds. At an alrspeed of

90 mph»‘thia cycling rote would glve a statlon spacing of.
about 800 fmet along the profile line. In practice, 1t
was found that engine noise of the alrplane made 1t
lmpossible to hear the cycling of the lnstrument. As a

result, occaslonal stations were mlssed by the operator,

especlally when flylng in steep magactic gradlents. A
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more eiflclilont method was adopted in whilech the operator
polarized Lthe scnsor manuzily, takiny a rcesding at ten
seeond intervals as determired by a stop watch.,. These

values and nertinent location information were recorded by

Mgure 5. Varian M-49
mesaetoneter. equlipped for
aeromasznetic use, Note
nylou two cable and
stabillizing tall on
seasing head.

a thlrd person in the alrplane.

All measurements were made froa eiﬁher a Cessna 180
or a Piper Super Cub (3ee: fig. 6). In géneral, the latter
wés found o perform'better‘at the low airspéeds needed for
‘desired stabtilon spacing;' Fof thevpraseﬁt project, the
additionai.feature of lorge “balloon” tir—s>greatly facil-
vitated fregnent landings in all types of terraein, Close
control of F[ight.elevatién was thus poéﬁiblo By recall-
bration of t}e'plane’s baromptric altimeter whenever the
ground GIGthion,was known, Sing this teéhnique,,if is

estimated that elevations accurate to within 50 feet have
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been maintoined throushout the survey. Control of positlon

wos accomdlished by settlas p a series of sround check

1

solats over waleh the pilot would fly, iLndleo=ting to- the

recorder when they were beneath the plane. Posgitions

i

accurabe te about 700 feet were obtalinable by this method,

Plgure O.
Cub towiay

sensing unit.

In the subscouent plotting of data polats, readlngs wero
distridbuted linearly betwecn check poluts, Thus compen-

sotiae for olisht varlations in groundspred, headwlnds
(] O < 1 . b

o

te.

¢

Al
NS

cerections Aonlied‘EQ'Dhta

During periods of aeroha;agtic measurémént, a coatin-
uous monitor of total intensity was carried out by Varian
Associates in Palo Alto, Califormia (37°30' W., 122°05' W.)
ising a rubidiumn- anor station maghetometer“ Plots of |
these recordings are snowa 1n Appendlx B,‘ Varlatlons from

a reference Jlevel of about 51,400 gammas were applied to

all survey dita, (0=51,400 gommas on background graphs).
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A linesr gradient of d?Qut two gﬁmmas per mile in

a direction V 50 & was used in determining reglonal
oorrections.(ﬁrqm U.3.C. & C.03. map, 1955). A1l station
values were nlovted on a map together with .o planar,
covtour reprementation of bLhe reglonal gradiént. Tach
Value was then corrected_ih accordance with Lts positidn
in the contouvred field, Aftecr correction in this manner,
crossing profiles generally agreed to within 15vgammas aﬁ

polunts of 1Intersectlon.
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HAGY BTIC PROPERTIG: oF THE GiOLOGIC URITS

i Y4 o~
JRRE:
Lol aeviie

-

ITansnection of the isownomalic mp aad of proilles

seross the orea reveals that the many rock ualts conven-

¥,

ieﬂtly diviads themselves.into three principal magnetlc
_mcgaunits.. The Tilirst and southérnmost of thzse lucludes
Tr;assio glate and ovorlylﬁg welded tnff, latlte, etc.
(Labelled Triassic Rocks on the CT0s5 sections);  the
second includss a heterogénecus distritution of gﬁbbro,
Aiorite, cnorthosite, dolerite, end Juarasslc basalt
(Labelled Gabbrole Complex oﬁ'cross section); and the

V-]

20

shird an oy cown geologsic uanlt(s) of approtimate magnetlic

cqulvelence O the gabobro, This tnlrd unit, bordering

the gavbroic complex on tae nortn, avpcears Lo be conglder-

ably less boterogenccus aad probably fomss o magnetic
besement benrath the exposed Tertiary seclments and vol-
cenics. of that reglon,

-y o O S ST T S SN

Refective Susceptibilitics

In this investipgatloa, two methods of determination

were used 5n ascertein the mapgnetlc suscuptibilities
necessary [or guantitetive enalysis; the {irst ls based
on inferqmmws derivéd'fﬁnm-hﬁgnetic prbiiles and the
second on czaples collecved frow the arca. Supplementin
the limlted number of specimens collected by the Writer

in the Stillwater Renge is a varlety of typlcal samples

&




o

L i i 2

collected by R.C. Speed while mapping in the Clan Alpine,
West Humboldt and S4illvater Ranges. Prow.cores of these

samples, volume suscepbibilities, paorvmenent mernetizetion
A 4 {: ) 2 (3

magnitudes, and densitlicos were detemmlped, A tabulated
summery of these properties is iuncluded in Appendix A
Because of hilgn avefage values of parmenent magnetiZation;
especially in- the gabbroic complex,'it Jag necessary to
consider relative effecﬁive susoeptibi]ity contrasts across

]

contacts ol the megaunifts. The gencral nethod outlined

)

"

below has 1tz basis in techniques discussed by Green,

)
€
[0}

ilays aund “chnaron (1960, 1963, respectively), which

o+ o

she clfect of remanent intenulty as well as

conslder
lnduced eifects in adjoining rock units,
Given two contiguous rock bodles having volume

susceptibilities ky and k2 and permanent nagnetizations

P.oand D resulticy masnetlizations (J) cian be exvpressed by
K) H O > ’
(1) _ Cdy = Pl T
p = Potlo T
where T, 1s the geomazretic field Intensity., The magne-

tization contrast beltiween rock 1 aund roci 2 is then glven
by

- oo, — e —

(2) ) :I-t ool J'L e J2 :‘Pj_h 13‘2._(7&1__1{?) ,'170

For bodles possessing induced cowvonentis of magnetization

(1), suscoptibility is given by
. y y
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inalogously, in this case, the relative intenslty contrast

Jt 1s that viicn would be iladuced in the units 1f the

suscentiblility contrest wers
| Jy| . =
(%) . : Aky = |—2 , Wher: Jy parallels Tg,
' Ty .

This value 1s referred to as the effectlve susceptibility

contrast.

In the absernce or‘a palecomagnetic survey,‘certain
assumntions regcfd rg directlon of remanent magnetizatlon
are nacescary. All analyses unm the present report assume
that the poerimaneat component of magretiratlion in the
Edbbroic complex parallels “he pfesent direction of the
geomagnetﬁu field. Beczuse the th sslce pole poslition vas
located very close to the present positioa and because

ro indicatlon of field reversal oxr of ercessive deforma-

o
1

tloa in ©he gabbro is evident, thls assumptlon 1s prob-

ebly Justilied. "loreover, axtreme deformablon and partial

recrystallization of the Triassic slate is assumed to

y

bave affecilvely cancelled perwancnt Compouents within

that unit, With these assuuntions, equation (2) becones

(5) Ji o= Pp o+ (kl"l%xffo

vnere roci L 1s zabbro, rock 2 is Triasvic slate. An
average ol )rop rtics Trom typleal gabbro samples T-0,

T-14, T-10, ©-16,.J0-384, JD-373, and 57-138 gives values

.6

Ky gy = 1700 X'lQ“ cns
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-1 av

the "Triassic

Qver

the measured averase intens

-~

53,400 gamuas-(See Plates 6

Tor a semi-lafinite body in

T0OCK

by level i

no
Wl

38 e.n.v./co
" bascment to the south,

c
[l

abcut 53,300 ‘to
and 7). Uslag the expression
2 i N

a vobtal fleld of inclination 1

(See Reford et al., 1964), the following relation holds:

: AT = ka'foo

DT

Ontfo sinci

totai field value of 53,000 gummas (from U.S.C.

S Tgms)
I may, L 9‘]&) a

)

nit an inclination of 66°, the suscep-

Tib1lity of “he "Triwssic rock' meganclt is approxinately

1000 x 207 "ois,

Corrobvorabing this celculated value,

gnmples ol volcanle mewbers of this it glve values of

ol

j )

10 to 93C ¢ 107 Oegs. Celeulation T, from (5) using

wiese valvo. of ﬁl’ ¥y, and Xk, ylelds Ft

<

O

1

125 gammas.

Prom esuat o (4), tihe effectlve suscentibllity contrast

N

between gabhoro and Triassic rocks is theun gilven by

wn

AXe = 2350 x

o+
L

In a» =ttempt to eliminote reliance o1 rock samples,

the exprescicen (7) derlved by Gay and iall (1963 and

15959 respectively) for two-dimensionnl, cemi-infiunilte,

S.

adjacent bedies wes uvsed bo cazlculate an effective suscep-

betwecn the ualits. The anomaly &1

tibllity counbrast

)

L

3w

Lo/

wes determinsd from several H-3 profiles in Dixie Valley

and along toe

o

wd

tillwater Range which show an lancrease 1n




o 300 gonupas whe

brse lavel

- ey ey h - ~ o s
ard Triassio S5 crogoad

rocis 1

dith a base level of 53,7350 amnas

brse level ol Cpaltan over the

acvlon of o0 1000 = lO“bogs.
sents a minimwa velue since
infinlte 1n dimensiorn.

ore determined uslng measured remancn

tudes are limlting velues of the k-par

velue fallir, somewhere batween.,  For

1o

—

v tr ceiy the erffective Al

cousldered to be 1800 x 10

rocks 1s

1 bhe con

ORY

the two. o

Koot probably

toect between gabbroic

and &),

N

er tne slate, o

pobbro and an incli-
This clearly repre-
OCK masses are senl-

tnis value and the

t idtensity magni-

ancter, the actual

purposes of analysils
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AVALY SIS 0F ThS MAGFINIC DoTA
snosurlace Sontacts of Lhe (abbrolce 0

Dixie Valley--Dominating the 2entar of the total

K}
b

intensity mop is a broad band of o p anoralles exhivliting

reliel (See Plate 2).

numerous closures of hizh wrpgnetic
Zagnetic ctinrgeter of this sone 1s even sore striking on
the sccond vertical derivative reprezenbtation (Plate 3),

ovince is

e
[

The southernumost marsin of this magrpziic nr

marled

oy o linear s2t of transverse coanbovrs trending

LEe 10w oI

no4s o v Cow Canyon to Dix Gor.  IT Ls
btelileved Seoisoznomslitc lines roprosoalb an incréase in

megaeble nooe level across the transitioa srom Triassice
glate basoinoat ln the south to gabbroic barement in the
central » L of the valley. Supporting this interpretation,

nge ls goted across the gavbroe contact on the

<

control previle flown along the Stillwater Range where

By consechliag the proiile

m

eolozy 1¢ known (See Plate 6).

inflection volnts, the subsurface border ol the complex

can b2 marped across Dixle Valley (Shown on Plates 1 and

~

2) .

Contiol on the position of the

Vista Vallew

Jevel is ot

cgtablisned

b

of the hetlo

the comples 1s
since
zvident,

nowever,

legs exact 1n both b7

on oanzlozous sl

An cpproximat

norviunern contact of
xle Valley and Buena

a4

U in wmagnetic base

e boundary can be

by correlating the northernmost extent

rogeneous magsnetic province with the exposures




0: gabbro iu lhe adjacent noontains (See Plate 1).  Such
a bound‘ry rousnly connects the gabbre exposuré at llole-
ITa~The-Vall ;ith the one north of Boyer Rauach, implylng
tue numerous closures, locilly dipolar anomalies, and nigh
total intensl ties obséfved‘ia the ceantaer of .the map
are characteristié ol the gabbroié compley ard, further-
wore, tnab théy are primgrlily a conseg.aence Qf the heter-
ceneous Llithology of theAunits (See page 10) rather
than of subsuvface topograpuy. |

Carson nlﬁk~§Roconnaisance profiles rlown in tals
afea,establjwn two polnts on the southern contact of the
cemnlex,  The Inflecﬁimn poilnt marking basc level transi-
tion on profite AA-AL" (Sec Plate 5)‘cﬁr;eiafes well with
a éﬂntact vrojocted from the West Tumboldt exbdsurerof_
trls unit (Beo Plate 1'. In contrast, pro’ils BB-33'
SHOUS né eviieace of gobbro south of the errosure ih the
Buena Viste HiLls,.suggesting tant eitier the contact
between proi’lnos 1s quite sinudus or that structural
eifects, e.QJA leftulaterai strile~sliv faultlag, have
latérally»ofﬁaet the contact. The dorihern boundaronf
toe complex i¢ rnot determinable on proiile CC-CC'.

Linear Anowalics and Subsurface Paull systeiws In Dixie

Trending north along the axis of Dixle Valley and
only sligntly less evlideat than the southern margin of

e Y,

the gabbro in a longitudinal, Llinear trend of anomalles
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(See Plote 2). Farther to th: west, apnroximstely three

miles from, ond paralleling the ezst flank of the Still-

walter Ravrge 3@ apother slongate MJOAleV trend wnich is

o

gercrally move subdued tha tne Zirst. Ldditional euwphasi

ol thes

g troends was obtnined vy constructing a second

3]

Lc

ct

Ve L deriy tive may usirg a 1.3 miloe grid spacing
(Described by Londerson cnd Zietz, 1949, 3ee Plate 3),
Correlation of these gnomalic trends winin foults

by selsuic rerraction methods (Melster, 1264) imp

they may be edio effecte asgocliated with mm!o © subsurface

Teult systoms {see Plates 3% and 4). By tuls L“tOlprba iou,

the basciort vnder Dixie Vallicy 1s sugges

coymetric groton whose dowathrown block i about three

[

pilse wide aad liles under tn: woestbern balf »f fthe valley.,

’
bl

The blocks bordaving the sraben are dowrthrown with respec
to the adjaconl ra wges, but to o lesser degoree.

In «ddition to the lon: LbUdiﬂal trends, several
Linezr traansveraze anomaiies are in cvidence. These are
lOCJu“Q Tor the most pars on the easters unthrown block
and trend obligualy (a5§ut-N‘é§ W) to ths mzjor features.
'Déterminaiion ot depths by gradient enalysie or either
side of-these transverse andualies_and coincidence with
projeciions of nown faults irom the adjzcent mountalog
prbvide two lines ofaevidence that the anomalies are

magrenlic exprecsions of dWisplaced fault bHlocks (See Plate

i—._l

A prozram in BALGOL to COAUUUP second vertical
“derivatives 1ls Included os AnnonaLA C.

o
v

slve of a couwposite,




o
<

In rzeeral, ma vnetic indicebtica of Llirge sirike-
.Slip displocements along toe longitudinal faults 1s not
nanifest, oven along the warglinal f@ults ol the ranges.
Au exce ptiun does exist, hovever, alorg the central longl-
tudinal fenlt systen. Tere, nearly all anomalles with a
transverse strike are dellected ore to three miléé‘in a
riéhtﬂlateral direction (3ec Platévz){ A tendency for

smaller deflections of the sake sense coanbinues north to

~

the tip ol tne Tobin Raunpe, intilmating thle same fault

‘may become Lthe marpiasl ﬁau]L bo”uean@-the rauge.,

e

mdookmgggg of the Manetlc Dasemernt

Deptiv Zetimetlion Moethods-~In situdics of sedimentary

4

‘basing, toclaiques ol -deoth dbtchLuatlm are ‘erally

bt

eoployed in qxder to delincate the CJEfi‘UIluIOﬂ of tue
.m@gne%ic brsement, Most such methédé cre derived from
potential expresslions and bperate on mognetic gradlents.,
By some grapalcal means, the'horizonbal “"tpnt 0 & gra-
dient 1is obtained, al’ter which this depth in uex is then
converted to actual depiths below the point of measurément.
Gradient webthods of this_type arc usnaily.independeﬂt of

assumptlons regerdling speclific rock naramecters such as volume

3o

susceptidbility. end poermanent magnoetliation. Because of this
independence, the mevhody constitute extremely powerful tech-

nigues for aeromagnetlc work where such paramelers are

ild“*brmip1>Le. The only counstraint on rock propertles
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'

tothoy must renadn velatively covstant withln the
. J

4]
ck
———
]

cssuwiel poometric models,  One addibionn] limitation on
these wuctiods does 2xics', towever, la that certain
seometrics] requirenents o1 the disturbing body influence

the ciole: of a constent by which the devth index s mul-

4

ciplied to sive acinal depin. In this sense, the mebthods

>

to a degree emplrical, requiring either assunptlons:

i

Tegarding “he shape of the disturbing body or adeqguate

seolegice control in suriounding areas which can be extrap-

N

olated to bthe area of interest. In the present survey,

; of adjrcert mountalins indicates that

detajiled wrpping

1ike models of dntermediate thickness are probable shapes

0

Tor cunowaloas subsuwface bodies (See figurss 4, 7, aad 8).

w

Flenre 7.0 Dike
body of Trisssi
menns ln gabbro
complex,

Peters.oml Solkolov have digcussed the thucory and anpli-

cation of vimlilar methods which assume Lhils model (1949

and 1956 vrospectively).

Peters' method of depth estimation is particularly

applicable in nigher marnetic latitndes where. the hori-
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zontal ma ootization i swall with respect to the vertical

comporient. I the disturbisg body is a two-dlmensilonal

¢llke with wertical contacts and with o lower end extending
to mowra then twice the d2oth of burial, the reculting

cuomaly arvears effecetively "unipoler.'" In such a case,

h index Ig 1s found by notirg the points where

H

Mpure G, tabase dike

“ear Job Pani-,

a linz ol pelf the waximun gradient 1s tangent to the

anomaly curve, Actual devpths (Z) are then determined

frowm the o

ression

—~
o
Nt
S
{
1
jan

)

where C 1 o counstant determined from widths of the model.

U

Tor a two-dimeunslonal sheaet, shile for a

(@]
(o]
N
gﬁ
€3]
H
no

senl-infianite bloclk, C equals 2.0, Tow this~survey,lthe
coustant vos adjustcd to agree with a.ountrol profile
ilown over the Stillwatef,Rangee A value of 1.35 Tor C
was found to give5accurgte‘depths along the enti}e proflle

(See Plate 6) and to g

I

ive depths elsewnere which agree




(e
[}

closely wilia othér geophysical methodis (leister, personal
comaucicrtica, 1665), Usl-g this empirically determined
value, devin estimates L Ubils report hove been calculated

Trom the oomation

(9) ' o S Id"

1.35

Dixie Valley--Applying thls evpressicn to-depth
indices frow all Dixie Valley proifiles wnarallel to usable
cradients, 1t was possible to coustruct a.topographic

nap 07 the mugnetic basesent (See Plate 4). Valley £ill

&

Letweon the reference plape (elev = 3500') and this magne-

tic garface ls thourht o coaslst malnly ol Pllocene

.

cediments, Pleistocene-Recent lake vediments, and possible

volcanic 7lcws as described earlier. Inst dominant of the
Teatures revealed by this map ls-a longiitwlinal trougn,

vhose exis nerallels the btlllwater Rmnfe about four or
Sive ailes out from the flauks of the range.i Close
spacing of denth contours aloig the edges of the tTrough
Tends corllrmation to the fault-boundad graben‘alluded to .
in aﬁ arlier section. Both the anomallc trends and |
.fdult locoiions determived by selsmic refraction Lall on
these clouoly Spaced‘oontours (See Plates 2,3, and 4).
selsmic denths on the VHlley blécks'adjncent to the graben
2lso agfée quite weil; however, denthe in the bottom of
tre trough appear to be sheildwor by about 2,000 feet than
those deteirasined by the seismic methodsq In part, this

)

‘shallowingc effect is to be éxpected sluce the original




A
o

wodel asoiintion of a flai basement is violated along the
2x1ls ol the graben., Mowxe laportant then tuis Dar’iculur

Jepth prowloem, however, 1o the fact thav the bordering
,faﬁliis of Wl€’f““ﬁb(Wl cau be gulte zocurately extended
yetween pwinés oi celswic nontr ol

A éncondvfeature‘ubdwn iq the norbtheastern port of
she dejth an is an apparent Lran< erse I1'sult winlch trends

'

apprexiliuatzly N 40 . "he block to the north shows about
2,000 to 3,000 feev of uplift with wespect to the southern
blocl. 4 nilsmic rofractlicn profile across the southwest
corncr of the uplifted block indicates o fault which
coinclden closely L0 botn locatlon and magaiitude of throv

’ - - . K - T v . PN et PR N
(dcivter, 19595), Addid tonzl eVd(iun'v ior the éxistence
APttty Yoesture e Bhe o Yol de a Wil -

3§ thls festure is she remarkable coinclidence with pro-
:ctions ol transverse Jaults in th: Clan Alpine Range

(Shovn in heavy black liaes, Plate 4.

f clnilar defiection of depth cortours 1s preseant

ApproxXime o ly 10 miles Lo the southwest, suggesting a

-~

Erancvaerse foult with displacement in the same sensc, but

of about 1,000 feet. jubsurface comiccilon of this feature

7ith the obligque-tranding fault exprsed uear Dyer Canyon

(u

s posslible,
finnlly, the depiun wmep clearly delircates an. equi-

dimenclonal topogranhic high ia the southeast part of

Diwic Valley. Probably revresenting a "buried mouintain

>
of "xbbro this hlgh colncldes exactly with a closed

1

fegnetic hish of aporo cimately 500 gawmmas (See Plate 2).
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Application of the deptn cipression Lo the extremely
steep grodlents acrosszs the magneble nlgh vlaces the top

of tae monataln betwecen 402 2nd 1,000 feeb below the

valley suciace., Totel topopgraphic relicel above the mean

@
a
I
U

level of e east valley block is wrobably about 2,000

to 3,000 Iect.

Divie-Ralrvicw Profile--The vame mebthod of depth

.

determinsiioa was used on the reccornalvsance proilles

flowa in Crrson Sinlk and in

Dlxie Valley. DBacause

.y

out

&3]

o]

ne observod gradicats are epparent, Ll.¢., they mal

azularl traverse o gradient trend, all devths cowputed

along the Lgolated proifiles probebly reprssent maximuam

ot
o
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iy
~
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flat: 7), comruted from apparvnlb rallents, sugsests

<_L
=
o0
T
0

"folrly constant depth of 2,000 feel exlists batlween
Pairview 7nlley and Dixlc Valley., That such constancy
of deptr wmiznt be presgent I8 not ohvious on the surface

where a <urlanlte constriction of the velley 1s evident,

s

Appreclable depth i3 atltalined  only at the nortn end of

the prof'e where it passes onto the scutn ead of the

RS

“

Cerion 3ink IT'rolfiles--Two lonjitudiaal proiiles
extendla “rom near FPallon, Nevada northeast to the Buena

Vison Hi'l4 give evidence of a brood, deep basin under

-

the centor of Carson Sink (See Plave 5). The magnetic

gradlent: indicate the avparent depth of this basin 1s
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approxinict. i 8,000 reet, « depth which sgraes well with

& recenv g Sty study of thns arcs (anl, 196%). An

cramization of the same grovity data furthers reveals that
L o

e

trofile BR33! runs noar]y aloupy the axim or a Sﬁbsufface
ridge trending ¥ 35 I, the surface exprecslion of which is
Lorne Rock ia the norfhern part of tae 3ivk. Because tals
profile appaceatly crosses major structures and their

ausoclated snomalies at a very low aigle, the anomalies

are'deceivin;ly long in horizontal extent., The writer

peliecves thls effect

R

1

responslible ror the length of the

[¢3
jo3

edge’ ancnly observed on Profile Bo-337.
At the north ernd snd just sout)i of th: center of
prorile Ad-00', the nasretic base level rises to a value

'

characteristic of the gabbroic couwplex, AT tue exﬁreme
n6rth end,_nuwever, ihe>magnetic fie!d v-1lun first de-
creases shoroly to the north, then ris:s beyond the range
0l the insvfament, “his eifact ls charncteristlic of |
dipol;r bodkfs and la interbfeted'in thiz c¢case as the
megnetic ewpression of shallow'magnuuito bodies; alfcw of
wiilch dre cwrrentiy being miied. 3imilar anomalies exist
at the south énd of the Buens Vista Yrofile CC-CC', and
at the north end of frofilo BB—BB', imply1ng the N-3
widtu of the magﬁetifemrich gabbrovzunc is nearly tﬁo

mwiles,

.

verse line wos flown frem Shanghal Conyon to the Humboldt -

Renge (See Viofile DD-DD', ?late 5). Only‘three devth




.
3

determing

conter one

sarfnce rido

OJL Ui |

ACLC‘]

and limited

erfects over shallow voleanic flows. I!; vovever, as
discussed 1n tne préviouq gectlon, thc ovnarent ancmaly
cear She fouth end of Cavson Sink Profils AA-AAY is pro-
Jected onto a sectiod trondiag N 60 W, v elacsic edge
effect 1s ne result. Bocause the prej-otod éeotion ls
rearly poP wndicular 0 the magnelic neridian, the veritilcal
intggfity snonaly AV is of the same ioiva +s the total
field ano . “y AT, the'l Aichy rpﬂdlliﬂg only an'adjuStment
01 amasoliune in order to use analyileal mehnods deveioped ,
for vertic b dntensity profiles, T¢ o cwnvursibn to verti-
cal iateauity ié'readily,acoomplished‘u@ing the followlag

capression:

(10)

wnere i

ollieg obpow

Gommas, an
cverase 1
cvera UC L

change

orthogounal

Lione were obtainible along this p

o0 wWhich 2

Ta exnliblt thne dipolar forn,

{1
e flelc inelination. Toreover, since anom-
ved 1n the entirse aren are no greater than 1,000

nddition of

1o &3

rofil

€,

N 23tahliches the sub-

nositlon of the

mentioned Ly

a

" P .
previous

L/-‘,' IS

o
FEeas

etic Unita

Mlows--Few of the observed mapnetic anomalies

steep gradients,

horizontal extend cupected of magnetic edge

AT = AT six

the disturdbirg vector with the

N

"of 53, oou

:L

mmas produces no signlilcant

€afas wne alst rblnr vector 1s

the deflection of 1 (A1) is maximum
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0]
e

=
Pt

ten Al <. ;g*«so ~ 0.0130
’ 375,000

or

£S5 a counsequerce, in this_dds' no aporeciable error is
introduced in_convertinj’to vertical intensity by use of

equation (10). The res ulting‘profile is shovit as a solid
line in figuro.ll.j

. In order to approximate thé disturbingibody causling

the yaom‘,y, the model inalcateé ;u fizure 11 was postu~
Leabed,  If the propereies ol rock "qnp]u Sw-05 (See:
ﬁpqeidix A) nro cssunad to :anbo ent thore of a tybical
k %OJ b remaﬂemt mwgnctizdtiqn peralliel ing TC’
and the cnclocing lake sedlments are assumed to nave a

pTibility and o permarent magnetization,

nesliglible suooc

equation (4) givesrén elfective cusceptibll ity contrast of
Aoy, = 1630 % 107D cne

Au analysis veing Nettleton' exbressiom for o hori-

I3

zontal edge (1042) indicates that an idenlized model

l,+OD feet in tulckness, wose top 1s cpproxiuwately 1,300

fect below thelsurface, could vroduce o oimilsr anomaly.
Lacik of be'tﬂr control on rock paramcters oad ancmaly
diﬁtribution nrocludeaAd mowé nearly unliqueoe Lnterpfetation.
The prc~euon‘of such an cdge” 1o probablé,'hchVer, since

extenslive bacsalt flows are @xposed in the adjocent mountains

(5ee ©ig. 12}, and very reczat fnultling has displaced the
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valley suriece nearby (3leanons, 1997).

Plogure 12, Quaternary

”rlllz r Range.

]

Ceou try of the Gebbrolc Comnlex--4i more teatatlve

nbjective of the hhunb,;c SUrvey was to test a hypothesls

advarced by R.C. Speed. Based on geologic evidence in the
Chree mouninin ranges, Svced suzgzésts tnet the gabbroilc
complex iormg a tabular, yet elongate, northwest-trendlag

1

body which was presamably fed throu

P

N e condult of undeter-
ained localicon and diesnctor (Personal commpunication, 1964),

ie]

owaid thiv goal, an aunlycls of a N-5 »nrcofile.over the

3

southern edge of the complex was pevionneé (See Plate 2 and

‘., !

fig. 9). laspectioa ol the observed asunoumely along thls
nrorile reveals that few aspects ol o clacslical edge effect

ara')loﬁ“rt l.e., a significant uegatlve

()
o)
o)
1)
o
o
s
!
3
3
@
0
o1

=~
[

goutn of

e}

contact, aor s a conju.atz "algh" prescat to

the north. Ratuher, a simple shift of ranetic base level
ig owgerv.u, a characierlsbtic generally atbtiri ouLeo to the

contnet ¢f tyo semi-infinite basencnt blocks., To investi=-

cate inteiediste wodels, waose lower extreme 1s deep enough

basalt LlOnS ia southern
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A

Lo elininsic the orpwbdru rogavive ?rL Wnose po L edge snape
srounibits return of the positlve to base lovel, a modified

Pirson Polsy Chart was ewnloyed (Pirgow, 1940). Uslng

€]

bee proviovtly calculated susceptibility contrast for thils

contact, o series of successive model-assunption and curve-

‘_
7
o

tenn opereitions yilelded wshe tapercd meodcel and computod

19

anosmaly shOWNvin"“¢bqrﬂ 9., The associated lantensity curve

over this model displays <lo agreemant Jitn the obscrved

»

anomaly, evin to thic slight riegative aortih cf the contact.
xigtance of such o tatular body ig, in addition,
indirectly sopported Hy sreologlilcal antl geophysical evldencs

set ol the gabbro contact

f
T
[N
h

—
ot
o
O
T
L'f)

vanten ladiaoste a sionlf!

o]

cloag tac Clom Alpine-Rangce, Thd

©
N
@
o
=
[
o
}.._
o
3
s
=
=
o

resent
laces ne 3wb$urfaoe'conm33t near Cow Canyon, whereas the
nearest surfwoe exposure s over ﬁén miles to the northeast
et Shosnone volnt., Strike-s5lip fault ng uculd‘produce_

e leilt-latceral dlspilazcenent of tnls magniﬁitude,'althodgh

it is DECbthﬁ vetter explainsd oy upi Tt and subnsequent
erosiqnal stripplng of a tapevcd body silailar to the assumed
mocdel. Woruirvard extrapolation of the lower gabbro contact

1)

nowvn 1an figores 9 and 10 would plsce 1ts denth near Sho-

4]

shone Point % about 10,000 t»n 20,000 feet; this depth
laplies o Clon &1pine uplift o comparable magnltude in
orcer Lo pruduod the epparcnt olffset,

‘1;iqn to the graticule analysi Ls, a second

lavestipgative approscit was. used to gtudy Lh> dominant

nich' in castern Dixle Valley. For purposes of




Ly sins,

S Ruie ST W)
snoothnd ang

orth~-treading orofile acrocs the feature was

2

I reduced to vertical ilnteamity by equatlon 10

(ee Plate 7 and flg. L0). Tae resuliing curve 1s very

3imilar to

31isht soulhy

(fmellie, .1
anonaly Wi
Lo vertical
2rror Lo s
charts ceve
nffects of

STten

aforementlo

depleted in

nmourbaln s

e observied

nt denth 1o

of thia

nad susoeptibilic*

the actual vertical ilntenwlty curve except for a
rard disgplacenent of the nsximun and a small

the north, Bacause of nigh maznetic latitude,

5

sconent 1s oaly on the orxder of aundreds of feet

9976), a nezlizible distance when compared to the
> =

dth of 40, ODO feet., As o conseguence, reduction

intensity, winile introducing no appreciable

luthon, grzatly facilitates use of solid angle

Loped by Nettleton (1942) for determlining magnetic
vuried vertlical cylinders.
SRACE Lo correlate the obszerved anomaly With Tthe

burled wountain, avproximated by a stack of

giiaders, reveal that the znowoly is largely due

' -

2 odeNper sourse, .ugbpgtLA‘ tnat a vertical exten-~

abbro mizht oxlst beneath the tabulsr complex,

alficant negative suowvaly around the

"high! is irdicative of a cylindrical condnit or pipe extend-

ns. Uslng tuls type of model and the
1 Contrastg, bh& solution

figure 10 isc obtoined., This model of the ‘u‘“ed

I condult gould generate a curve closely re;embling

anomaly 1P Lo may be assured the k-contrast

reasonably accurste, Realizlag the limitation

conptlon, however, the wreiter believes this model
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srabably ro

and provides rather reomarkable valids

hiypothesls.

v

ion to the actual case

tlon of Speed's

i
i
!
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SUMMARY 03 31900

Garson 3ivi Aren
Manetle iavestigation of
Sink ares has yielded ~a\e“al Implicatious

importance, ranglng from dolinea

the wore wpeculative geometiy of
Diffsrence of maguebic character

unit end the gabbroic comple

*LCAL VH”‘~”‘”ION

e}

ol

tne Diilie Valley-Carson

of geologilcal

'

1vﬂ ol Cenozolce basins to

[REEN

[

lutra-basement bod

b

‘N

trecn the Triacsic rock

ex renders wosnlble mapping of

the subsuriace contact. Ii the anortlh ravt of Carson 3ink,
Lo noln 0il The soutnurn contact oy the

locemed vrom the N-3 reconnalssance protiles. A signivicant
_ ] , ,
offget bevewn the profiles wayvy iadloate cltner sinuous
e o <

form or shrilie-~slip disolecemont

4

pee

soundary of the complex carnot b

roetflle over Buens Vista

1t

PR
2D L

\¢

fenlent anasivses o he C

a broad

L8 a suvivrface vldse vuaaing apy
Louc Rock . - To the we.t oi this
Fia oy . . : ey e et - vy 1y g

the mzvua 0l a uarrow trouzh

watery Ranp:e

To whi2 north, in Busna Vig

h

letermination methol SIOWE a '@

lag to atsat 6,000

feed

whion

[eXenvs

vader the

sabbro cua be

ol v contact. . The

e cscerteined from the

Valley.

arc s biak prorfiles give

vegltern

40

maly il

ol

rv<4mlc(] 3 fron

ks

tbe lalyses sugge

narellels th Still~

the deptn

A

bazscuent surface

center of the valley.

I
w

northern

t

descend-
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Drwle

soutiieas

norther:

o

i

siug
sovalis
Dl
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DS Slel’c &aiuo
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PR EN

e
~

dastervined,

grpogsure o
T
SOANCn.
”"m’
Ar.lelll
[Ea -~
LLne i
i oo it o §
Cne Woeo oaElt

7,000 &

trougi

o
blockg
uL‘ na

fraalty

1a oll

Cronsve oo

o @,000 feet, Devtn to valley blocks DOTdCLl 5 the

varlo

1. .
G U
cbligue
s o

canag

Lar analyslis porlormed on tho Dixle-¥Falrview

3

e southeast part of the project area Zives a

congtancy of centh along bthe ossement connectlion

275, a Ffeature not cxpectrd [row surlace evi-

o - L

Laying 1ittle subsurfece rellied, the magnetic

I3

~ing apprecicble depths only in ce ntra] Dixie

centrel Dixie Valley, thce oubsuarface boundary

iale conplex lg eccurately wanpadle, lrending

1
57 oA

s frow Dixdie Hot dprings to Ucw Canyoan, The

axtends ncrocs vhe valldr counnecting the surface

dele-~In~"he~Jall with thoe on» morth ol Boyer

Asitudinal troeust, provably fanlt bounded, uander

0

side of the valley, whos2 dentn 1s estimated at

c%*

)

[0)

5 betweea 1,000 snd 4,000 fcot., Subordinate

ctructure is cvident on the onstora valley

nt least three sub-parellel, rnormal faults
ly to the wala graben., DLilc»lecenent on these

o normal sensc, the north slde being upthrown




agnetice

fa)

Sosn o edge of bhe

?jght—latorp] dlsplacenens oi un to three umiles

ocourred.,
the Ilank of the Clan

Uplift aad or

s .
Hode]

tapering edye

cnalysis and nodel studies
condult beneatn the

: f ‘
uesuriace mountaln wiose oy

evidence for

gecerall'r lacking.

Observed left-lateral offoet of the gabbro contact
O9slonal strivopirg than by strike-slip activity.
Studies ol Diste Valley ancuslies teund
that the gabbroic complex Torms o
2 e
sive evideuce of
Eobdro complex and

est

Larse scole strike-slip faulting
An erxception exists
elongate troush, however, where

may have
Alpine is better explained Dy

to verify

tabu-
doreover, hoth gradient
2 cylindrical

USRS

-
0]

0L o colncid

is

400 to 1,000 feet below
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APPENDIX B

Magnetic background during perviods of

aeromagnetic mensurement., Recorded at

Palo Alto, California by Varian Associlates

Inc. Reference level eguals 51,400 gammas.
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APPEEDIX C

YHOSMITH BALGOIL, -

BURROTGHS ALGAITAIC COYPILER-STAIFORD VERSTON 10/20/62

COMMENT

INTEGER
ARRAY -
INPUT

READ

QUTPUT
QuUTPrUT
0UTPUT

fORMAT

FORMAT

PG TO CALCULATE 3EBCOED DERIVATIVES AND RESIDUALS 07 MAG.
AKD GRAV DATA. ORIG AHOMALY, RESIDUAT, AWD SEC DERIV ARE -
PLOTTED AT CHOSEW SCALE. THOMAS. E SMITH, GEOPHYSICS DEPT,

STANFORD UNIVERSITY 33

I, Jd, M, N, W, D, R, U &

T (20,20), TZRO(20,20), AV (20,20), RESID(20,20),SECDRV(20,20)4
DATA(I,N,7,D,R,U, POR J=(1,1,M)% FOR I=(1,1,N)% T(I,J))%
(55DATAY S

CFOR Is(2,1,M-1)2

POR J=(2,1,M-1)8

BEGIN

RESID(T,d) =TZRO(I,J)-AV(I,J) !

~

SECDRV(I,J)=(3.0). (RESTD(I,d)) |

TONT i
END. 3

OUTL( FOR J=(1,1,M)% ror I=(1,1,N) 3} ©(I,0)) &

ourTe( PO J=(1,1,M)} FOR I=(1,1,N) & RuSID(I,JT)) 3

1

OUT3( POR J=(1,1,1)% POR I=(1,1,N) 3 SHODRV (I,d)) &

HEDL (% ORIGINAL ANOKALY VALUES #,43 )3

HED2(% SECOND DERIVATIVE VALUES #*,73) 8




PORMAT T3 (% RESTDUAL VALUES * W3)
SORMAT A GRSy CoP N P B

FORIGAT PLOT(15£8.1,5W) &

W ITE ({1 HBDL) S .- _ .
SRITD (S00TL, FIAT )%
WLITE (GHHED3)

ALITE (.,‘,‘JOUTIB,l"m’.l')v;p

ALITE ( IHED2) G
WEITE (¢HOUT3,EMT)$'
CIRITE (40HEDL) )
NRITE (U0 UTL,PLOT) B

; HED3)H

o
-
=3
b

JLITE {4 0UT2,DL0T) 3
AUITE . SHBD2)A

iRITE (1.JOUT3,PLOT) 5
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