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REPORT ON GECLOGIC RECONNAISSANCE OF THE ARDEN AREA
NEAR LAS VEGAS, CLARK COUNTY, NEVADA

By

J. C. Miller

GENERAL INFORMATION

Plane teble work on the Arden anticline area was started on Novem~
ber 26 and continued until December 20, 1944. The area covered by this
investigation is between 5 and 12 miles sonthwest of the c¢city of Las
Vegas and generally weat of the Salt Lake branch of the Union Pacifiec
Railroad. The center of the area can be reached from the Las Vegas«l0s
Angeles highway (U. 8. = 91), by a black-top road to Blue Diamond and
its northern pert by a gravel road leading therefrom to Red Ro¢k Canyon
and Willow Springs.

}Available geologie information on this area consists of an unpubl ish~
ed report énd an areal map by Longwell and Hewett drawn on the Las Vegas

and Ivanpah topographic sheets, scale 1:250,000, in addition to several

letter reports by consulting geologists. Bulletin 798 by lLongwell, "Geol-
ogy of the Muddy Mountains, Nevada,"” and Professional Paper 162 by Hewett,
"Geology and Ore Deposits of the Goodsprings Quadrengle, Nevada," furnish

informeation on the stratigraphy of adjacent areas,

STRATIGRAPHY

The nomenclature used is the same as given by Hewett in Professional
Paper 162. Sections of the exposed rocks were examined in Frenchman Mountain
and in the Muddy Mountains. The accompanying table of‘formationa’is teken

from this publication.,
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The total thickness of alluvium, bolson depnsits, snd caliche i
unknown. The galiche beds attein a thickness of 15 feet und their ine
slinetion conforms generslly with the sastward slope of the valley floor.
Most of the cemented materisl is composed of angular to rounded coarse
gravel and boulders from the limestones thet ¢rop out in the area to the
woat,

Although Pleistooense 1&!&5 deposits were observed waat of the Muddy
Mountains northesst of Las Vegss, the prosence of lake depoasits 1n thﬁ

ares under consideration was not noted.

Mﬁagﬁmn; mgmtggg

The Moenkopi foymeation in this eres sppears to consist mainly of
thin~bedded sandstone, shale, gypsum, and limestone more or less maﬂem\m
This formation oceuples several square miles in the soutd nontralypm, of ¢
T. 21 8., R. 59 B. and north central part of ¥, 22 S., R. 89 K., but was
observed by the witér‘ ouly in sestion 14 of the latter township, In the
Frenchman Mountain seotion alternating &mwiah and yellowish beds pre~
dominate in the upper part. v'rhu section av a whole, however, is pre-
dominsntly buff in solor with numerous gypsiferous beds. The thickness of
beds aszigned to the Moenkopi is 700 feet to 950 feet. It is separated

from the Keibab limeatone by an ercosionsl ungonformity,

Kaibab Limestone

The Kaibab limestone gonsisis of two maseive gray limestons beds
separated by about 50 feet of red shale, ssndstone, and gypsum, The

thickness of this formation varies between 410 feet and 950 fest over




widely separated aress. The gypsum or amydri'ca bed has been extensively
mined in the northwestern part of the area by the United States Gypsum
Company. This bed is now being mined by the Blue Dismond Gypsum Company
about 4 miles west of the outerop whioch is ashown by m chain pattern on the
map. The distinguishing featurs of the upper Kaibab limestone in this areas
eppears to be an abundance of fossils mainly erinoids. In the ocutliers in
section 29, T. 21 5., R« 60 K., and section 28, T, 2% 3., R« 60 E., the

beds are warped slightly and their eastward dip of 8° to 8% flattens, within
a few hundred feet, to approximately the dip of the surface, The sharp face

of the outliers is westward.

Supai Formation

Where exposed in the area examined, the Supai consists of red and
white sands snd sundy sheles with & probable total thickness of 1500 feet.
The uppermost bed of sandstone is thick end massively cross~dedded. The
bed quarried in section 5, T. 23 8., R. 60 K., is & very pure sand @mpou&
of subangulaer to well-rounded quarts graing with an oeccaslional small particle
of red shale. A layer of sandstone sbout one~hslf ineh thiek exposed in
this quarry is composed of nearly perfect quartz orystsls 0.5 sm or 1§an in
e¢ross section. This sandstone is also sxposed at the dases of the ¢liff weast

of the Commonwsalth well.

 Formation

The Bird Spring formation oocupies most of the smouthern part of the
#rm exemined in reconndhssunde. Assording to Hewett's desoription on
pages 21 and 28 of Profeassional Paper 162 -




- earbons wers largely eliminated.

"essThe formation consiste essentislly of limestone, shale,
and sandstons, but meny beds, and even large thicknesses over
considerable areas, that weye originally limeatone have been
altered to dolomite. The estimated maximum thickness of 8,500
foet includes meny thin beds in the upper 1,000 feet that were
doubtless originelly dolomite, but it eppears probable that the
remaining lower part was mede up wholly of limestone, shale, and
sandstons, Send is present as distinet beds, and grains of sand
are uniformly distributed through many of the beds of limestone,

*The beds of limestone range from the thinnest laminae to
nessive layers 60 feet thick. Several of the thickest beds ocour
near the buse, but others lie ebout 1,000 feet sbove it. There
are numerous good exposures of sections 200 to 400 feet thick in
which moat of the beds range from 2 to 15 faet thick, whereas
here and there BO~foot sections conmtain no beds more than a foot
thick, Thus, it stands in striking contrast to the under}ying
massive formations. ... The beds of limestone also @ieplay a
wider range in color than exists in the lower formations. Most
of the beds are bluish gray, but they range from nearly black to
white. BSome of the higher deds in the Spring Mounteins and the
Bird Spring Renge westher reddish brown, thereby indicating sn
appreciable countent of irom. In general the light oolove indicate
the presende of dolomite, but here and there, ss in sec. 32, T 83
Sey R 68 E., alteration to dolomite has mot prodused any change
in solor,.

"The limestones of the formstion are uniforamly fine grained
or porcelainlike in texture. A few show sporadic srystalline .
areas that represent fregments of orinoid steme., ‘The dolomitiped
beds are more goarssly orystalline., From the few thin sections
that have been studisd it appears that the fine texture of the

- limestone is due to the amall sige of the organisme oy fragments

that make them up. The dark colors are due to finely dlsseminated
carvon and hydrocarbons, and thess yield s fetid odoy when the
ro0k is broken. During the process of dolum&t;gg};on the hydroe

—_l

"8mall quantities of chert are present persistently throughout
the formation, although it is most abundant near the base. ...

"Only a few bede of slean sendstons are recorded, but nany
beds of apparently fine limestone contain 5 %o 50 per cent of sand
grains ... Weathered surfaces of such beds show srosa-bedding.

In the several specimens that have been examined the range in

size is 0.08 to 0.10 millimeter, but in single specimens the rsnge
is mueh less. About 90 per cent of the grains are clear quarts,
but feldspar (misroperthite snd plagiocclase) are also present,

and zireon is an accessory. The grains are largely subangular, but
a few of the largest are well rounded.

"The thiokest and most persistent ssndstons in the formstion

is that which lies at the base. ... Although the cuterop of this
sandstons is nowhere conspituous, it extends throughout the region

whfp




north of Columblia Fass. Whers exposed in the workinga of the

Yellow Pine mine it is 23 to 28 feet thick, pale yellowish brown,

fine grained, and without distinet bedding. On the surfacs from

the Contact mine northwest to the Ninety-nine mine and around

Potosi Mountein to the Potosi mine it is thin bedded nnd distinguished

by round brown markings, probably due to oxidized pyrite., JFor a

distanae of 1,200 feot near the Snowstorm mine, the sandstone zone

is largely occupled by a bed of conglomerate whose maximws thick=

ness is 10 feet. ...

"This bed of sandstons and songlomerate is not noticeably
unconformable on the underlying beds, but other features indicate

that it marks a persistent unconformity in the stratigraphia

wotion. ces

"Fossils are common in the lower part*at the formstion and

are sbundant in some beds 100 to 300 feet above the bass, A few

beds may be recognimed with essurange rather widely, not only on

asgoount of the fossil species present but by their abundance.®

The Bird Spring formation where obeserved consists of hard gray to white
limeatone -nd dolomite with some relatively thin sundy members,

Asceording to the Hewett-Longwell report (unpublished): "The region
under discussion is strusturally complex. ...Bxisting outerops indicate
the presence of snticlines nesr Arden and Sloan and others may exist undey
$he cover of Tertiary rocks in Las Vegas valley."

In general, the main structural features of the mapped ares are {1) the
northwest-southeast trending Arden antieline in the northwestern part, (8)
the generally esst-west trending snticline west of Slosn iz the southern part,
and (3) the emall snsiclinel ares emst of Slosn in the soubhésstera part.
The Axden mnticline is terminated on the north by a fuulted area in T, 21 3.,
R. 59 E. North of this faulted dlook, which involves members of the Kaided
and Supei formations at the surface, the Aztes seandstone is foulted down,

To the south this antieline is not traceabls bensath the mlluvium cover but
it 1a belleved to die out in the flats west of Bard, on the north fisak of
the complex structural depression thet separates it from the trensverse Slosn

anticline further south. The broader basin of whiesh this depresaion appears

B




to be a minor pert extends westward from the Kaidbed escarpments approximetely
four milea. On the west this basin is limited by eastward dipping beds in
the belt of complex north-south faulting alomg the east front of the Birxd
B8pring Range.

The 3loan anticline, trending slighily south of weat, at right angles
to the Arden anticline, may be in part the result of igneous 1ntrus1on. This
fold appears {0 be a sudbsidiary flexure on the northwerd sloping limdb of the
major tkrueturni bagin that centers sbout the Blus Dismond camp west of ght
mapped srea and expeaoa,tﬁb ?unnajlvanian Bird Spring formation in its \
southern rim. |

The third satielina)l srea is esat of the northwestesoutheast trending normal
fault mepped by Longwell mnd Hewett & mile east of Sloan and is t@o amallest
in sxtent. I% modifies the relatively upthrown side of that fault to &« minor
degres but no attempt was made to determine its Lfeatures bLeceuse its surfoace
is coocupied in greater part by pre~Pennsylvanisn rocke.

The proximity of former voleenic activity suggests the possibility of
intrusion rather than rolding as the cause of some at least of the discordent
dips obssrved in the southern part of the Arden ares. There 13 the ndﬁitiaﬁnl
poasibility thet fusiom of the limestome beds by intrusive moszes caused the
srratic surfuce dipe observed in some pianen. Some distoption of Kaidbad
beds might result from the swelling and change to gypsum of interbedded

anhydrite subjected to weathering.

Ascording to lLongwell and Hewett the known anti¢linal areas of the region
do not appear to be favorable for the osourrense of oil and gus, as indlocated
by the roxlowing}quntatiaaa from thqir'anyublisha& rnpart:‘ *The ?aiuamai«
formations of this region do not appear to be highly favorsble sourdes for




01l and gEB. ¢ &hﬂioa mnﬁytandgtnncn are rather highly 1ndurﬁtaa uﬁd compact ]
the limestones snd dolomites are dense." However, thaao authors also gtnte that
"The only rocks in the entire Paleozoic sestion that are nmoticeably earbonsgecus
and yisld a fetid ofor when rreshly fractured are found in the lower 300 feet
of the Bird Spring furmetion. ... This zone is clwarly the most favorable source
for oil and ges in the entire Paleozolo section. ...

"Existing outerops indiecate the presence of anticlines neayr Axden end
Sloan and others may exist under the ¢dover of Tertiary rocks in Las Vegas Valley.
It resarvolr conditions were good and these anticlines were without faulta,
they might offer lavorable sites for exploratory drilling, but the number and
kind of faults that are known nearly discourege the prospect.”

The paucity of orgsnie nhdlts or othey likely scurces of petroleum in
the entire thickness of sedlmentary rocks involved is s further deterrent to

the expa#tntion of consequential accumulations of oil or gas ia thn'Axﬁaa ares,
DRILLING DEFIHS

Correlation of surfsce exposures with the sudsurface beds logged by the
two wells drilled is rather difficult on the basis of present informetion.
The Commonweslth Oil Compsny well, spparently higher strueturally, starts in
excess of 300 feet, perhaps 300 fest, below the top of the Supal fommstion,
The well continued in the Bupai t¢ a depth of 978 feet end then entered the
Bird Spring formation. Drilling was continued in that formation to the total
depth of 1870 feet. Aeccording to this correletion, the entire thickness of
Bird Spring foruation should be penetrated in this well at a depth of 5400 to
3800 feet., Showings of gas were reported at deptha of 800 to 808 feet and
1860 to 1575 feet in this well and rumors of numerous oil shows are prevalent.
The Red 3tar-Nelson well may have started about the top of the Supai, ignoring

the thickness of alluvium oover, and entered the Bird Spring formation at a

wo e




depth of 1524 fest. It is reported that well semples at the total depth of 5204
feet showed hydrooarbvons on testing with carbon tetrachloride. According to |
the foregoing correlation and to Howntt’a measurement of thiokness of the

Bird Spring formetion, 8600 feet, the Nelson well if drilled to 3800 feet

#should penetrate the lower part of the Bird Spring formation, the bottom of
which should occur at & depth not in excess of 4000 feet. Any wellas planned
Tor testing the lower 300 feet of the Bird Spring formstion in structures

near 3loen on the south should provide a arilling depth of 2800 feet, or loasn,

depending on their locetion and stratigraphie position,

Jo Go Miller

March 24, 1948
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Formetions of the Goodsprings quedrasnzle, Neveda

Exposed in Joodsprings gqiadran gzle

Thicknesa (feet)

sabove. ; :

Age classificetion : Formetion : Charscter ?"gprfng ‘Etn. : Frenchman
, s . » . . . ¥tn.
3 0T s S8R Coarae :
Hecent tdlluvium. gérnvel emd beuldera of Ieeal orizsine H
‘ : ’ :Cemented sand end gravel of ine %f: :
, :Lower (later) torigin on tha hills west of s 50-100 :
Pleistocene. :_gravel. :Goaﬂspri 3 :
: : consoll :te& sand, cosrse gravely :
:Htgﬁer {earlier) .aad boulders, larzely from remote E 50-128 s
zravel . isource but partly locsl. :
¥er€isry {¥locene olcenlc rocks. s, breccle, end rlows ef'zatiﬁc 0-200 :
: ‘an§csite, rhyolite, snd besslt ¢ :
. B :MassIve ledze of redclsh or : :
Jurassie {?) tAztec sandstone tssndatone, ninnkelz eross-bedded. : 2,100 2 2,000
™ s :Heddish ehdy sendstone end shele : 1
Upper ?riasaie :Chinle Formetion twith seversl beds of chert snd H 1,000+ : 700
H tlimestone conzlomerats. : :
: :0ne or tva‘héga‘of'iingsﬁane and :
Upper i?} Triassie.:sbiaaramy conglom- :chert econglomerste separated by H 10-30 : 25-50
ierate, ssandy shele. : :
T T ‘z?ﬁia*&eadsé,buf?"Tixestona wnderls in? T
H ; ' by green and red shde snd conslom-: -
sieenkapi farmatiaa :erata and overlsin by red sandy H 750-850 @ 1,500
H sshal e. Tuff snd conglomerste of : H
H . tignecus pebbles overlie the limestone: H
tTneonformity smember 2 miles west of Goodsprings.: :
T ' TTwo Bessive ledges of grsy limestone: : ,
kel badb limestone  :separated by 20 to 30 feet of buff : 410-555+ 800
: : '%a red shsle snd sendstone. : :
Permisn. : ddish saendstone sepsrating red snd :
tSupai formstion. .graeaiah shaly ssndstone below from: 1,000~ :
: tred gypsum-bearing shaly ssndatone : 1,100 s 1,000



Fennsylvanien.

Bird Srring forma-
tion.

LT T Y ST A

:Gray limestone end dolomite in Geds:
sranging in thichmess from thinnest
tlaminse to 60 feet, separsted by
:shale end ssndstone. From Good-
:springs northward & conglomeratie
*saa&staae et base.

e wn e

»e *p

2,500+

"8 en B As s S0

2,500

Unconformity

¥ississipplen
(middle and lower)

“h ad KB 0®

ek e 9

t¥onte Cristo lime~
sgtone,

"k B2 &0 &4 ¥

:Seversl beds of‘anrk¢gray Iiaastona:
:that locally weather ss s massive :
tledge. In plsces completely slter-
ted to dolomite.

Ll )

60-120

hin-bedded blue and gray limestone:
:alternating with zrey shele; highly:
sfossiliferous; no cherb. ‘ :

»

10-20

:Wnssive 1light-zray llmestone, now

:lsrgely altered to creamBeolored snd'

:white dolomite; chert uncommone. 5]

185-300

:¥ess

ve gray

mestone W Lh numerous:
 *thin chert layers; 1in places large
:1belts sre altered to ﬁelaaite,
rpuserous fossils.

65-400

1Tnin-bedded ABrk-gray 1£m§s§ene°
:1ittle chert; in lerge pert of area
1altersd to éclo&ita, nuﬁeroﬁs
etoasila.

60-400

800

Devonien. 5

Sultan limestone.

tVery thin-tbedded Iight-grey 1ime-
tstone; no fossils or chert.

180-260

:Iizht-gray 1imestone and dolomite;
tnumercus fossils.

75-380

:Dark-Zray Lo bDleck dolomite, To bSed
12 to B feet thick; few fossils,

-9

5-128

e R S T

500

" Devonisn (?2) to
' Upper Cembrian

Goodsprings dolo-
mite.

WA AE R A PR INE AR S8 S0 k. wnltr Wh &S

:nesisn limestone and locelly nesr

¥hin-bedded 11ght snd dark gray
tmottled dolomite, with some mag-

stop 60 to 78 feet of dolomiéie snd
:sandy shele; very few fossils,

s v wn oo esfon (Dlne su fus oo Jow va o0 soler s wa

2,450+
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2,000
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Kot exposed in Goodsprings quadrangle

Middle Cembrian.

Bri ght Angel shale.

T0reen micscecus shsle and brownish:
tsgndstone; contains trails but few:
:fesails.

1]

L2 ]

240+

§re-a 'sh_ssndstone, thin bedded,

L]

T eats sendstone.

*Genglaser:to, qusrtzite, end dolo-:
imite exposed in Kingston Hountsins:

130+

8 &

Algonklian. :end possibly present beneath the :
:Peleozoie rocks of the western part:
1of the Goodsprings quadrangle.

Archean. tHeddish granite gneiss.
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