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REDPORT ON GZULIGIC AECOMNAISIANCL CF TES ARDEN AREA
NZAR LAS VEGAS, CLARK COUNTY, NEVADA
By
Je Co Miller

GeNER L INFORUVATION

Plane table work on the Arden anticlins arsa was started on Novem-
ber 25 and continued until Dececder 20, 1944. The area coversd by this
investigation ia between 5 and 12 miles southwast of the city of Las
Vegas and generally weat of the Salt Laks branch of the Union Pacific
Railroad. The center of tha area can be reached from the Las Vegns-Los
Angeles highway (U. S. - 91), by a black-top road to Blue Dimmond and
its northern part by a gravel road lsading thersfrom to Red Rock Canyon
and ¥illow Springs.

Available geoclosic information on this area eonsists of an unpublishe
ed report and an areal map by Longwell and Hewett drawn on the Las Vegas
and Ivanpah topographic sheets, scale 1:250,000, in addifion to ssveral
letier reports by copsuliing Seologists. Bullstin 798 by Longwell, "Geol-
ogy orltha duddy Mountains, Nevada,™ and Profeasaional Paper 162 by Hewets,
‘"Geology and Ore Deposits of the Goodsprings Quadrungle, Nevada,™ furnish

information on the atratizraphy of adjacent areas.

STRLTIGR. PHY

The nomenclature used is the same as ziven by Hewett in Profeasional
Paper 162. Sections of the exposed rocks were examined in Fremchmun iountein
ard in tre iluddy lount=ins. The accoxpanying table of formations is talken

from this publication.
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alluvial Davosits

The total thicknass of alluvium, bolson deposita, and caliche 13
unknown. The caliche beds attain a thicimess of 15 feet ond thsir in-
c¢lination conforms g-nerally with the eastward slope of the valley {lcor.
Xost of ths cemented matarial ias composed of angular %c rounded coarse
gravel and boulders from tis limestones that erop out in the area to the
west.

Although Pleistocens lake deposits were observed west of the uddy
Mountains northeast of Las Vegas, ths presence of lake deposits in the

arsa urder considerstion was not noted.

Moenxovi Formation

The oenkopi formation in this area appears to consist mainly of
thin-bedded sandstons, shale, gypsum, end limestone mors or less gypsifercus.
This formation occﬁpies several aquare miles in the south centirsl part of
Te 21 S., R. 59 E. and north seatral part of T. 22 3., R. 99 Z., but was
observed by the writer only in section 14 of the latter township. In the
Frenchman ountain section altermating zgrsenish snd yellowish beds pra-
domipnate in the upper part. The section as a whole, hcwavar, is pre-
dominantly buff in color with numerous gypsiferous beds; The thickness of
beds assizned to the ioenkopi is 750 feet to 950 feet. It is separatsd

from the Kaidbad limestone by an erosional unconrdrmity.

Xaidbab limestone

The Kaibab limestone consists of two massive zray limestone beds

sgparated by about S0 feet of red shale; sandstones, and g psum. The

thickness of this formation varies between 410 feet and $50 feet over
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widely separated arsas. Tuy gypaun or anhydrifs bed has been extszsively
mined in the northwesternm part of the area by tke United 3tates Gypsum
Company. This bed is now being mined by the Blue Diamond Gypsum Corpany
about 4 miles west of the outcrop which is shown by a chain pattern on the
map., The distinguishing feature of the upper Xaibab limestone in thiz ares
appears to de an aﬁundance of fossils mainly crinoids. In the outliers in
section 29, T, 21 3., é. 60 E., and ssciion 22, T 22 S., R. 60 3., the
bads ars warped ali;htly and their easgtward dip of 5° o0 &° flattens, within
a fsw hundred reef, to approximataly the dip of the surfacs. Ths skharp {ace

of the outlisrs is westward.

Supai Formation

Whers exposed in the area exumined, the Supai consists of red ard
white a2nds and sandy shsles with & probable total thicikness of 15C0 feet.
The uppermost bed of sandstone is thick and massively cross—bedded.‘ Tha
bed quarrisd in section 5, T. 23 S.,'R. 60 2., i3 a very pure sand composed
of subangular to well-rounded quartz grains with an occasional smali zerticle
of red shale., A layer of sandstone about one-half inck thick exposed in -
thia quarry ls composed of nearly parfect guartz cerysials 0.5 mm or leéa in
cross section. This szndatone is also sxpésed at the bise of ths ciiff west

of the Commonwealth well.

Bird Bgrihg Pormation

The Bird Spring formation occcupies most of the southern part of the
area examined in reconnaissance. According to Hewetit's description on

pages 21 and 22 of Profeasional Paper 162 ==



" ...The formaiion consists esseatially of liwmestone, skals,
and sandatone, but many beds, and even larze thicinsssea over
considerable areas, thet were originally limestone hzve bheen
altered to dolomite. The estimated maximua thickmness of 2,5C0
f2et% includes many thin beds in the upper 1,00C feet that wers
doubtless orizinally dolomite, but it appears probable that the
remaiaing lower part was made up wholly of limeatone, siele, and
sandstonas. Sand is present as distinet beds, and gr-ins of sand
are uniformly distributed throuzh many of the beds of limestons.

*The beds of limestons rnnge from the thinnest laminse to
masasive layers 60 feet thick. Several of the thickest beds occur
near the base, but othsrs lie about 1,000 fset abova it. There
are numerous good exposures of sections 200 to 400 feet thick in
which most of the beds renge from 2 to 15 feet thaick, whereas
bere and there 50-foot sections contain no beds more than a foot
thicx., Thus, it atands in striking contrast to the underlying
massive formations. ... The beds of limeatone also dlsplay a
wider rarge in color tham exiats In the lower formations. Lioast
of ths beds ars dluish gray, but they range from nearly black to
white. 3ome of the higher beds in the Spring Mountzina ard the
Bird Spring Range weetter rsddish brown, thereby indicatirz an
appreciable content of iron. In general the light colors indicate
tte presence of dolomite, but heres and thers, as in sac. 32, T. 23
S+, Re 58 B., alteration to dolomite Las not produced any change
in eolor,

"The limestones of the formation are uniformly fine grained
.or porcelainlike in texture. A few show aporadie crystalline
areas that reprssent fragrments of orinold stems, Ths dolomitized
beds are more coarssly cryatalline. From the few thin sectiona
that have been atudied it sppears that thes fine texture of the
limestone is due to the sm=ll size of the orgzniams or fraguments
that mske them up. The dark colors are due to finely disseminated
carbon and hydrocerbons, and thess yield a fetid odor when ihe
rock 1s brokem. During the process of dolomitization the kydro-
cardbons wers largely eliminated.

"Small quentities of chert are present persistently throuchout
the formation, 2lthough it is most abundant near the base. ...

“Only a few beds of clean sardstons ars rscorded, but many
teds of spparently fins limeatone contain § to 50 per cent of sand
grains ... Weathered surfaces of such beds show cross-bedding.

In the several specimens that have besn examined the rungs in

size is 0,02 to 0.10 millimeter, dbut in single specimens the range
is much less. About 90 per cent of the grains are clear guartz,
but feldspar {microperthite and plagioclase) are also present,

and zircon is en aceessory. The greins are largely subangular, but
a few of the largest ars well rounded.

*The thickest and most persistent sandatons in the formation
is that whick lies at the base. ... Altbough the outcrop of this
sandstone is rowxhere conspicuous, it extends throughout the region
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north of Columbia Fas:z, “JLere exposed in the woriings ol tis

Yellow Pine =ine it iz 23 to 28 feaet thick, p~le yellowich broua,

fine grained, =nd without distinet bdeddinz., On the surfree from

tte Contact mine znorthwest 40 the Ninety-nine mine and around

Potosi Mbgggg 2 %o the Poiosi mins it i3 bthin bedded ard distinzuisced
by round/Rar<ings, probably due to oxidized pyrite. TFor a i
dist-nece of 1,200 feet near the Snowstorm mine, the sscdstons zone

13 largely occupied by a bed of comzlomerate whose mmxinum thick-

nass is 1C fecte ...

" "This bed of sandstone and conglomerats is not noticeably

unconforzable on tiae underlyinz bdbeds, but other features indicate
that it marks a peraistent unconformity in the stratizgzr-phiec
section. ...

"Foasils are cozmmon 1n the lower part of the formation ~nd
ars abundant in soze heds 100 to 3C0 feet above the base. & few
beds may be recognlzed with assurance rataer widely, not only on
account of the fossil species sreseant but by tkhelr abundunce.”
The Bire Spring formation whers observad ccnsists of hard gray to white

limestone 2nd dolomita with soms relatively tkin a~ndy members.

§TRUCTURE
According to the Hewett-Longwell report (unpublished): "The reszion

under discussion i3 structurclly commlex. «.. Existing outcrops indicate
the presence of unticlines near arden and Sloan und others may exist under
the cover of Tertiary roecks in Las Vegas velley.”

In general, the main structural fsatures of the napped area sre t1) the
northwest-southeast trending Arden anticline in the northwesterm part, (2}
the generally east-west treading anticline west of Sloan in the southera part,
and (3) the smell anticlinul area ea;t of Sloan in the southeastern part.
The Arden anticline is terminated on ths north by a raulted area in T. 21 3.,
R. 89 E. North of this faulted block, which involves members of the Xaidab
and Supal formations at the surface, the Aztec¢ sandstone is faulted dcwm.

To the south this anticline is not traceable benmeath the alluvium cover but
it i3 believed to die out in ths flats west of Bard, on ths north floni of

the complex structural dupression that separates it fron the transverse Slozan

anticline further south. The broasder dbasin of which thi: depression a-pears



to be a minmox prrt extanda estward [rom lhie Maibab excarpneatls approxizatsly
four miles. Cn the west this basin is lizited by eastward dipping beds in

the belt of eomplex norti-scuth faulting along ths east front of the 3Bird

" Spring Range.

The 3loan antieline, trending s1i:hily south of ast, at riske angles
to the Arden nnticline, may be in part the result of izneous intrusion. This
fold apﬁeara to be = subaidiary flexurs on the northward slonirg limb of the
najor struclural basin that centers about the Blue Dismond camp west of the
napped area and sxposes ihe Psnasylvanian Bird Zpring farmation in its
goutbern Tim,. |

The third antielinal arsa i3 east of the nortiwest-gsoutheast tranding aormsl
fault mipred by Longzwell =nd Feweit 8 mille sa2at of 3lcan and is the mmolleat
in exteat. It modifles the relativaly uptbirown sids of that fault %o a minor
dsgres but no.attangt was made to detsrmirne its fastures becauss its surfacs
i3 occupied in greater part by pre-Pennsylvanisn rocks,

The proximity of former volennic aesivity suggest. ths sossibility or
intrusion ratier than foldinz a3 ths cause of some at least of the discordarnt
dips observed in tha southern part of the ..rden area. There i3 the additional
po3=21ibility that fusion of the Yimestone beds by iatrusive nasses cnuzged ths
erratic surface dipa obaserved in some places. Sousie distortion or Kaibed
beds =izht result from the ;walliag and change %o gypsum of izterbedded
anhydrite subjected to weathering.

CIL 4D G258 POSSISILLTINS

According to Longwell and Fewett the known anticlinal arsas of th region
do not appear to ba favoradble for ths occurrence of oil and gas, es ircicated
by the followin; guotationa froa their unpudbl ished report: "The Pnleoczaie

formations of ihis resion do not appear to be kizhly fevorable sources for
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0il and. 348. ... -0ulasg 20d sacdstones ars raibkar aijhly iaduroted ond ¢opict;
tha lirestonss -nd doclomites are dense.” Towever, tlase =2ut_ors also stats thal
"The only rocks in ths entire Palsozoic ascstion that T3 noticeadly carécs&cecusA
and yisld a fatid odor when freshly fraciured are found in the lowarA300 fast
of the Bird 3pring formation. ... This zone i3 clearly the mosi {avorable source
for oil znd gas in tie a2ntirs Paleoczoic section. a«+

»oxisting outerops indicate the presezce of anticlines near arden und
Sloan and others may exist under the cover of Tertiary rocks in Las Vegas Valloey.
If reservoir conditions wers 3004 and these anticlines were without frnulils,
they might offer f{avcrable asites for exploratory drilling, but ‘the number and
kind of faults that ars Xnown nearly diacourage the prospect.”

The cauclty of organie shales or other lisely szources of peiroleun in
the entire thicknsss of sedimentary rocks involved i3 = further deterrent o
the expectation of consequential accumulations of oil or gas iz tho Arden znrea,

LRILLING DL2TES

. -

Corrslation of surface exposurss with ths subsurrace beds lozzed by the
two wells drilled 1is rather difficult on ths bnais of pregent information.
The Comronwealth 011 Compny well, apparently hicher structurally, sizris in
excess of 3C0 feet, perhaps 5CC f2etf, below the top of the Supal formation.
The well continued in the 3upai to a depth of 378 feet and then entered tte
Bird Sprinz formation. Drilling was continued 1n that formation to the totai
dspth of 1570 feet. According to this corrslation, the entire thickness éf
Bird Spring formatiorn should be penetrated in this well at & depth of 3400 to
35CO fest. 3howings of zas wers reported at depths of 380G0 to 805 fest and‘
1580 to 1575 feet in this well ard rumors of numerous oil shows are prev.lcrt,
The Red Star-Nelson well may have atarted about tas top of the Supai, iznoring

Le thicxaess of alluvium cover, and catered tae Bird 3pring formation at a
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depth of 152+ feet. I3 i3 renoried that well szzples at the total dertib

of 3:z04 feet akowed hydrocarbons on testiang wita carbon tetrachloridse.
Accordinz to the foregoing corrslation and %o ﬁewett'a meagurenent of
thicknesa of the Bird Spring formation, 2800 feet, the Nelson well if drilled
to 3800 feet should penetrate the lower part of the Bird Spring formation,
the bottom of which shéuld ogéur at a depth not in excess of 4000 reet.

Any wells planned for testing the lower 300 fset of the Bird Spring for-
mation in structures nsar 3Sloan on the south should provide a drilling

depth of 2B50C feet, or less, depending on their location and strati:crs-hie

position.

Je C. HMiller

darch 24, 1945
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