Apartment 3

545 Madison
Eugene, Oregon
December 2, 1959

Mr, Hobert R. Coats
U.S. Geological Survey
345 Middlefield Road
Menlo Park, California

Dear Mr, Coats:

I am in the process of completing a Master's degree in Geology
at the University of Oregon., ‘he area chosen for the thesis
topic is in the Elk Mountains which are located adjacent to the
Nevada~Idaho state line, about 20 miles east of Jarbidge, Nevada,
I have been mapping in this area for part of the last two sum—

mers, Dr. Shotwell, vertebrate paleontologist at the Univer-
sity of Oregon, suggested that I write Harold malde for infor-
mation concerning the welded tuffs which occur in the northern
Nevada-southern Idaho area. Accompanying my communication with
Dr. Malde was the brief sketch of the Tertiary rocks in the
thesis area which I am enclosing for your information.

In his replying letter (which you have a copy of), Molde sug-
gested that I write you for information about the Tertiary

. sequence’ in the Jarbidge and Mountain City quadrangles. There
appears to be considerable question about the age and correlation
of the vitric tuffs and welded tuffs indicated in the &1k
Mountain section. I agree with Malde that wrrelation of the
vitric tuffs with the entire Humboldt formation is not sound,
Apparently the Humboldt formation as described by Sharp (Jour.
Geol., v. 47, p. 133-160) is divisible into many units of
varying ages. It would have been better to correlate on the
basis of the vitric tuff unit described by Van Houten (Bull.
Amer. Assoc, Petrol, Geol., ¥, 70, p. 552-558)., Van Houten
assigns a late Miocene to medial Pliocene age to the vitric

tuff unit and believes that this unit is the same as those

rocks in the middle part of the Humboldt formation. He also
intimates that the limestone in the lower part of the Humboldt
is probably of Oligocene or early Miocene age. Lovejoy assigns
a late Miocene ape to the vitric tuffs and welded tuffs exposed
in the Lone Mountain area, about 22 miles north of Elko, Nevada,
According to Lovejoy the vitric tuffs exposed at Lone Mountain
are correlative with the vitric tuff unit of Van Houten.

Malde indicates that similar rocks in the Goose Creek Mountains,
southern Idaho, are dated early to medial Pliocene. I did not
find fossils in the vitric tuffs of the Flk Mountains; - thierefore,
I am forced into correlating these rocks on ‘the basis of lithology.




I believe these rocks are of the age indicated by Lovejoy.

A Barstovian age for these rocks is further confirmed by the
Clarendonian mammals in the Poison Creek formation as indi-
cated by Malde.

The welded tuffs above the vitric tuffs are distinctive and
should be of use in lithologic correlation., Have you noted

a similar sequence of Tertiary rocks in the Jarbidge and Moun-
tain City quadrangles? The younger rhyolite described by
Schrader appears to be dominant!y welded tuffs, but as these
rocks thicken towards the northwest, or towards the Snake
River plains, they may include silicic flows., I am particu-
larly interested in the medial Miocene age apnlied by Stirton
to the tuffs beneath the older rhyolite of Schrader. Any
information you may be able to furnish me will not be quoted
or parsaphrased in published mabterial, but shall be used only
for this thesis which I am planning: to complete by February 1,
1960,

The pre~-Tertiary sedimentary rocks of the Elk Mountains may
also be of interest to you. These rocks include Upper Cam-
brian limestones equivalant to the Windfall formation, and
Ordoviecian limestones and quartzites which may be correlative

to the Pogonip group and the Eureka quartzite. Trilobites from

the Cambrian limestones are dated as Trempealeaun by A, R.
Palmer, U, S, Geological Survey. Thrust faults and rocks of
the western, eugeosynclinal assemblage (Roberts, Ferguson,
Holtz, and Gilluly) were not observed,

Yours truly,

Nelson B. Higgs




Rock Type Age Description

Welded tuff Early to medial Two to seven units of welded tuff, A
(Younger Rhyolite Pliocene (?) welded tuff unit is usually characterized
of Schrader) as follows,

Top of Aphanitic, glassy welded tuff
unit with tyachytic structure, Glass
shards present,

Middle

of unit Porcelaneous, porphyritic welded
tuff with pronounced trachytic
structure. Phenocrysts are
godic-andesine and quartz. Ground-
mass is dominantly fluidal glass
and tridymite, Discrete glass
shards not observed. Gradational
into highly vesicular, aphanitic,
glassy welded tuff at base,

Bottom Variable, Rhyolite vitrophyre,

of unit spherulitic obsidian, or perlite,
Bhyolite vitrophyre is predominant
and has phenocrysts of aegerine-
augite, quartz, and andesine,
Tridymite and fluidal glass in

groundmass,
Conformable
Vitritic tuff Late Miocene to Stratified vitrie tuff with intercalated
(Equivalant to early Pliocene yellow to green stratified sandstone and
Humboldt formation) massive buff siltstone.
. Unconformity.
Rhyolite Miocene Porphyritic rhyolite with hyalopilitic
(01d Rhyolite groundmass. Phenocrysts are sanidine,
of Schrader) quartz, and calcic-oligoclase,
_tnconformity

Pre~Tertiary
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Hovember 20, 1959

Mr. Helson B. Higgs
545 Madison, Apartment 3
Eugene, Oregon

Dear Mx. Higgs:

1 appreciste your letter degcribing the rocks im the Eik
Mountaing, Nevada, and am glad to have this information, Where I
have worked with Howard A. Powers between Twin Falls, and Mountain
HBowe, Idaho, the oldest rock unit is silicic latite securring
mainly as welded ruff, but inciuding some bedded vitric tuff and
lava fiows, correlative with the younger vhyolite of Schrader.
Thus, even though our recommaissance includes cbservations of
older rocks st margins of the Snake River Plain, the only Zormation
we have gtudied in detail that can be correlated with the Elk Moun-
tains is the silicic latite. In a report now in preparatiom, this
roek wnit is imcluded in & regional Fformation named the Zhoghone
voleanics.

The Sheshone volcenics of the western 5Snake River Plain
seem Lo resemble mineraiogically the welded tuff in the Elk Moun-
tains except that grains of quartz are rare and these probably
Occur as xemocrysts vather than as phenvcrysts. These volcanics
are usually porphyritic wicth phenocrysts of andesine, clinopyrozene,
hypexsthepe, zircom, snd magnetite, but with no sanidine, hormblende,
or biotite. BSimilsr mineralogy for tuffs at the top of the volcanie
seguence in the Jarbidge and Mountain City quadrangles, Wevada, has
been found by Robert R. Coats, U. 5. Geological Survey, 345 Middle--
field Road, Menlo Park, Califormia. The voicenic sequence at
Jarbidge is closely peraliel to that in the Elk Mountaiuns, but io-
¢ludes some older Tercvisry voleanics. Rather than paraphrase what
Costs bas reported im correspomdence, I suggest that you obtain his
latest views by writing direct,

Another area where vocke probably related to thoge in the
Elk Mountains have been studied is Carlin, Nevada, an area described

by J. F. M. Regnier in a Columbia University Ph. D. thesis dated 1958.




Rock Type

Welded Tuff

(Younger rhyolite
of Schrader)

Age Descrint ‘on
Early to Two to seven units of welded tuff. A welded
medial tuff unit is usually characterized as follows:
Pliocene (7) |
Top of Aphanitic, glassy welded tuff with
unit trachytic structure, Glass shards
present,
Middle Porcelaneous, porphyritic welded
of unit

tuff with pronounced trachytic
structure., Phenocrvsts are sodic-
andesine and quartz. Groundmass

is dominantly fluidal glass and
tridymite., Discrete glass shards
not observed, Gradational into
highly vesicular, aphanitic, glassy
welded tuff at base,

Bottom Variable,

Rhyolite vitrophyre,
of unit

spherulitic obsidian, or perlite,
Rhyolite vitrophyre is rredominent
and has phenocrysts of aegerine~
angite, quartz, and andesine,
Tridymite and fluidal glass in
groundmass,

Vitric tuff
(Equivalant to
Humboldt formation)

Conformable ___

s

Late Miocene
to early
Pliocene

Stratified vitric tuff with intercalated

yellow to gremstratified sandstone and
massive buff siltstone,

Rhyolite
(o1d Rhyolite
of Schrader)

Unconformitv

—

Miocene Porphyritic rhvolite with hyalopilitic

groundmass. Phenocrysts are sanidine,
quartz, and calcic-oligoclase.,

Unconformity

#re-Tertiary




565 Madison, Apartment 3

Eugene, Oregon
November 16, 1959

Harold E. Malde

U, S. Geological Survey
Denver Federal Center
Denver, Colorado

Dear Dr. Malde:

I am in the process of completing a Master's depree in Geology
at the University of Oregon. The area chosen for the thesis
topic is in the Elk Mountains which are located adjacent to the
Nevada-Idaho state line, about twenty miles west of Contact,
Nevada. Dr. Shotwell has informed me that you are mapping the
Tertiary formations of southern Idaho, and thus may be of help
to me in distinguishing and correlating the welded tuffs which
occur in the northern Nevada~southern Idaho area. For your in-
formation I have included a brief sketch of the Tertiary rock
types in my thesis ares, The welded tuffs shown on the sketch
were originally described as younger rhyolites by Schrader (1912)
in his reconnassiance of the Jarbidge, Contact, and Elk Moun-
tain mining districts,

Have you noted similar rocks in southern Idaho, and if so, do

they have a like sequence and age? 1 am asking you for this
information because the nezrest location with similar rocks is
that described by Mapel and Hail (1956) in the foose Creek area
which is approximately eighty miles from the thesis area, Because
of the distance between these two areas, I would like to be able
to quote some additional information. Any informat ion you may

be able to furnish me will not be quoted or paraphrased in
published material, but shall be used only for this thesis

which I am plamning to complete by February 1, 1960,

Yours truly,

Lo, T
Nelson B, Higgs




You have given rather specific age assigmments to the
rock units in the Elk Mountains, and I would very much like to
have a sumsary of the evidence for the dates. Assigning the
vitric tuff benesth the welded tuff to the late Miocene and sarly
Pliocene is probably sound, but 1 have doubts about correlating
this unit with the Humbolf formatiom. PFoseils for dating the
Humbolt formation are mot very sbundant, but Dwight W. Taylor of
the U. 8. Geological Burvey regards some moliusks collected from
limestone low in the Humbolt near Twin Bridges on Huntington Creek
48 probably Oligocene, but ﬁasnibiy of late Eocene or early Miocene
age. On the other hand, plant fossils from the uppermost part of
a tuff at Copper Basin, Nevade (beneath ppe 514 rhyolite of Schrader)
are dated by D, I. Axelrod (Geol. Soc. Am. Bull., v. 68, p. 28) as
late Barstovian or early Clarendonian, and, according to Coats,
mammals from this twff in the Mountain City quadrangle are dated
by R. A. Stirtom as middie Miocene. Fossils from higher in the
veleanic seguence are hard to find. Plant fossiis from vityic
tuff ar Jarbidge (probably equivalent to the vitvic tuff in the Elk
Mountains) are dated as uppar Miocene by K. W. Brown, but as middle
Pliocene by Azelrod. Diatome collected in the Goose Creek Mountains
from the lowest exposed beds of tuff (probably equivalent to the
welded tuff in the Eik Mountains) are dated by K. E. Lohman ss
early Pliocene, whereas mollusks and wammals from somewhst higher
in this tuff are dated by D. W. Taylor and G. E. Lewis as middle
Pliocene., The Shoshone volcanics at Jump Cresk and Reynolds Cresk,
Idaho, are overlain by the Poisen Cresk formation that contains
Clarendonian mmmals, Any fossils from the Elk Mountains would be
a valuable supplement to thig meagey record.

1 would appreciate being kept advised of the Progress
of your work Iin the ¥k Mountains.

Sincerely yours,

Hareold E. Malde, Geologist
Engineering Geology Branch

opy tor J. A. Shotwell
1 Re R. Coats (w/letter from
Higgs)
EGB,Denver
DRF -
EGB,Wash.
Chron.
Powers
Malde




Eranch of Miveral Deposits

Dacenber 3, 1959

My, Relson B, giw
Apartment #3

545 Hadison

Eugene, Oregon

Dear Mr, Higgas:

Thank vou very much for the information in your letter of
Docewber 1. 1 am intevested in your work in the Elk Hountalns,
and would like o ses & copy of your thesis when It is completed.

The age of the "vityic tuff enit” is, as you say, probably
Late Miocene to early Pliocenc, A very small flora (two species)
wag {dentified by R, ¥. Brown as Uppar Miocene. Xeoneth Lohmenn
identifisd the diatoms as "esrly Plioceme or possibly late Miocene,
with a prefesrence for early Pliocena”. These beds I am calling the
Jenuy Croek tuff, after exposuree near the junction of Jemny and
Jack Creeks, in the Jarbildgs quadrangle.

The welded tuff wnit (Shoshone volcaunics of Malde zmd
Powers) 1 am cslling the Cougar Point voleanios. I have seen no
aegivige~gugite in it. Axelred (persenal comswunication, July, 1959)
says that the Cougar Polnt tuff iz underlain conformably by Jhe
Trapper Creek (late Miocens), @@ in the Coose Creek areas, bverlain
by lower Pliocens HWumboldt sowth of €ontact. 1 cannot put the
Cougar Point very high in the Pliocens, becsuse it is overlain
usnconformably by the Banbury formation in the Jarbidge quadrangle.

Both Axelrod {perscomal comss.) and Stirton, now csll
equivalent(?) beds under the Jarbidge rhyolite middle Miocane.
This swuld suggest that the Jarbidge is late wmiddle or early upper
Miocene. The beds thar furnish the lesves to Amslred and those from
which the vertebrates come that Stirton identifisd are separsted
by some distance, and ere not guite identical lithologically, but
bath are unconformably benesth the Jarbidge.

_ It locks as Lf the "Mmeboldt formation" of King represents
a faclea, lacustrine amd fluviastile, elsevhere reprosented in part




by tuffs and in part by welded tuffs. It has dean used for rocks
of such a wide vange of sges that corvelating with the "Humboldt”
does mot give the reader much information.

Sincerely yvours,

Bobext R. Coata
Gavloglet
Directors® reading file
Coats

RRC:xrdh




545 Madison

Eugene, Oregon
May 23, 1960

Mr, Robert R. Coats
Minerals Deposits Branch
Us S. Geological Survey
345 Middlefield Road
Menlo Park, California

Dear Mr, Coats:

Thenk you for the information on the Tertiary rocks
of the Jarbidge quadrangle, The information furnished
by you aided greatly in dating and correlating the
Tertiary rocks of the Elk Mountains, I apologize for
not answering you letter of December 3 sooner, but

have delayed in writing you until completing my
thesis.

In your letter you asked to see a copy of the com-
pleted thesis, I am sorry I cannot forward you &
copy as only four copies were made, Enclosed is an
extra copy of Plate 1 of the thesis which may be
informative,

My thesis describes the rocks of the southeastern
part of the Jarbidge 1 quadrangle (Elk Mountains).
Adjacent theses areas were also mapped by Donald E,
Mathias and H, Clay Fifer, The location of their
theses areas is indicated upon Plate 1., The theses
will be available for interlibrary loan by the fall
of 1960,

The welded tuffs mapped are quartz latites on the
basis of phenocryst percentages. These rocks do
not contain aegerine-augite., The mafic minerals
are hypersthene and augite (pigeonite ?),

Sincerely yours,

73t eer) B e’

Nelson B, Higgs
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Branch of Mineral Deposits
June 6, 1960

Mr. Nelson B, Higgs
545 Madison
Bugene, Oregon

Deaxr Mrx. Higgs:

Thank you very much for your kindness in sending me the copy of
the map of your thesis area (now called the Elk Mountain quadrangle).

1 shall look forward to reading your thesis when it can be
borrowed.

1 note that you show no fossil localities, although you mention
fossils in your letter to Malde. Were these in one of the other
thesis areas? It would be desirable to have these indicated on
the maps, if possible. The post-Jarbidge and pre-Shoshone tuffs
are apparently more extensive in your area than in the Jarbidge
quadrangle.’ Do you know whether there is a prospect of other
University of Oregon thescs being done in this general area?

Have you any plans for publication?

Sincerely yours,

Robert R. Coats
Geologist

Director's reading file

Coats /

RRC: sws
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© AESTRACT

About 5L square miles in the southeast part of the Jarbidge 1
Guadrangle, Elko County, Neveda, was mapped geologically by the writer
duriag the summers of 1958 and 1959, ‘

The olcest rocks exposed in fhe area are Upper Cambrian limestones
correlative with the Windfall formation of Trerpealeauan age, The
limestones, which are about 1300 fect thick, are light-gray to black,
laminated to thin-bedded, end contain nodules end layers of chart in the
lower part. The limestones accumilsated under quiet-water conditions in
the niogeosynclinal enviromment of sedimentation. '

Intruded into the Cambrian limestones are granitic rocks of probable
Cretaceous ege. The intrusion is a stock which consists predominantly of -
grancdiorite, but also includes eplits dikes and porphyritic quartz mone
zonile. During the emplacement of tle intrusion, the limestones were
towec. into & dome, and now these stiviificd rocks dip away from the ine=
trusion in & quaquaverssl mannor. ' o

Unconformably overlying the Peicozoic and Mesozolc rocks are rhyoc=
lite flows of lidocene age. The xiyoliite is, in twn, unconformably .
overlain by stratified vitric volcanic ash and welded tuffs of Miocene
and/cr Pliocene (2) age. The stratified vitric volcanic ash contains
interbeds of stratified tuffeceous cundstone and massive tuffaceous
nudstone, Within the ares, the siravified vitiic wolcanic ash and the
welded tuffe are conformable, and in places the welded tuffs are interw
calated within the upper parts of this deposit, Fragmental dikes that

- are geneticelly related to the welded tufis were observed,

iocks of Mlocene and Miocene and/or Pliocene (2) age are displaced
bty nermal faults which trend towerds the northeast, The range front
normal fault, which separates Cambrian limestores from late Tertiary
rocks, is the largest fault in the areca. Movement along this fault
probebly started during the emplecensnt of the Cretaceous(?) intrusion
and has recurred through late Teriiery time,

, The possible economic metzlliferous deposits of the area are cone
fined to the contact metamorphic zone bordering the granitic intrusion,.
Tungsten and molybdenum mineralization in yet indetemmined quantities
exists here. However, at present these metals are not being mined,
Ignecus rocks and stream gravels in the area can be utilized for rosd
rock.

== @(d/)// o Fhe fd‘éz/‘%Fafzé/‘%
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during the Antler orogeny of latest Devonian %o early Pennsylvanian ége.
These authors indicate that thrustsd rocks of the western assemblage are

present in the Centennial and Independence Rmxgaé » &pproximately 60 to

80 niles to the west and southwost of the Jarbidge 1 quadrengle. Shales

of Ordovician Vinini formation (uestern assemhlage) erop out north of
Decth, Nevada, and are described Yy Granger, 1ell, Simmons, and lLee
(1957, pPe 9)e Petrological end fawnal character;i.stics indicate that
the limestones within the thesis area are niogeosynclinal and represent
deposits of the eastern assemblejc. | |
Palsozolc rocks younger than Cimbrian have been reported in aré'as
to the sé:uth, north, and east of the mapped area, These rocks aye pre=
donﬁnéntly carbonates and probably represent cri.thar the eastern assemblage
of Ioberts et al., or the cyclic clustic sedinents described by Dott
(1955 and 1958). Mathias (1959, p. 4O} weports vocks equivalent to the
Iureka quartzite in the area to the north of the thesis area. Schrader

(1912, p. 105) measured a 1600-foot sequence of Carboniferous shales,

' limestones » and quartzites in the. Contact quadirangle adjacent to the

Jartidge 1 quadrangle on the easl. In the Cassia Mountain region, Twin
Falls and Cassia counties, Idaho, ch:Q'ungquisst and Haegele (1956, p. 8-12)II
describe 2683 feet'of Permisn and 1121 feet of Ordovician marine sedie
ments consisting predominantly of carbonate rocks, but including some
quartzites. The Ox;dovj.cién rocks were tenta’cively considered by these

auttors to be an extension of the Pogonip limostone, and they suggest

<]
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that the total marine sedimontery rock sceticn in this region vmay amount

to as much as 8000 to 10,000 fezt. The Cassia Mounteins are about hd
miles northeast of the thosis eree. Clark (1957, p. 2203-220L) reports
Pormian ckert and limestones in contact with Lower Triassic mcks at
O'leil Pass (along the O'Neil rench roed), atout four miles southeast
of the thesis area. vThe thicknese or extent of the Permian rocks was

not indicated. Pickard (1955, p. 1042), and Pickard and Wise (1956,

P 1310) indicate that Gulf Ol Cecrporation stopped drilling in Missige |

sippian or Devonian rocks in wellé sast of Willkins » Nevadag nbrth’ of
‘Wells, Nevada; end near Mafy's Fiver rench, rorth of Deeth, Nevada. .
The age or type of rocks in wuhich these wells were étarted was not ine
dicated. The shallowest of ’thesa‘”wal'ls in the north Deeth Basin was
sh55 feete b | | | |
The pree'énée ofPale“ozoié fO:Cif_lE. younger that Qambriaﬁ in adjacent
are'as indicates the possilkility ﬁhasb 'they_ were présent ai oné time in
the mapped a:‘féa.but are now miasing,vbecaume' of erosion, ’rhé -iemoval of

these rocks is attxibuted t.o uplift caused by the Antler orogeny of

' 1atest Devonian to early Pexmsyl\rm’ ien age (Izoberts, et ale, p. 2850)
and/or by uplift of the Cretaceous(?) granitic stock in the thesis area; "
| Défomation of the Cambrien rocks in the mappsd area is related to the

| gmnitic stock; therefore, the later pemod of uplift and erosion :Ls be=- I’

lioved to be the more significanb.

Cambrian limestoness

Distribution and thickness: Uppex" Cambrian 1iméstoneb_ 'eqﬁivﬂ.ent o

to the Windfall formation are exposed on Mahbgany Elephant Butte and on :
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the northern flank of White Llophont 3utte whe:e these rocks are in conw
tact with the granitic intrusive, &iadl outcrups of the Cambrian |
limestones are also present on the ccubh flank of White Eléph&mt Butte
near the intrusive contact, Lquivaient rocks were a;l.éo mapped by Fifer
(1960, Pl, 1) and Mathias (1559, 11. 1) on led Elephant Butte,éééréon
Yourtain, and Quartzite Dutte. |

Abou't. 1300 feet of the lixresioms* ars exposed on the southwest
- flenk of Mehogany Elephant Em.tte. A ‘thicker scct:.on of the 1imestonea
ray te presen'é on the northern sice of this movntaing however, measura-
rents were not tal:en‘ at this site. . '

%ratiéraphic rela’oiohm I‘ha lowar parts of th@ Camhrian limestones
are cut by gra.m,tic intrusive rocks o*” probable Cretaceous age., The
limentones have been bowed into a Gewms and dip away from the intrusion
in a2 guaguaversal mannem ;‘ho exposcd rocks are. uuccessively younger
.away from the intrusion. According 1o Mathias (1959), the Trenpealeauan
Windfell limestones are in unconforizble contact with rocks of the Ordo-
'vici:.m Eureka quartzite on Quartzite [utte. Quartzite Butte is about |
tarec miles north of the nearcst intrisive contact on Whi‘aa Elephant
Batte. | | - |

Potrolozy and ﬁetrography: The iimestones expoééd on the southe
Wi ste:m’ and «aé.stern flanhs of Mahogany Elephant Butte are divisible into
three types: (1) laminated to thin-bodded, lightegray to black lime-
stone with layers and nodules of cheirt, (2) iamlnated to thin;befided,
L. ght-gray to hlack limgétone without chert, and (3) laminated t‘:o thinly
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laainated, darkegray to bleck limsstone which weathers dark yellowishe '
prown to light-gray and contains pinc and yellowlshebrown, papery lime«
stone interbeds. The chert=bearlag limestone is eﬁcposed. chiei'ly near

the bottom of the southwest slope off Mahogany Elephant Putte and on the

~ southeast side of this mountain, T2 limestone wiih pink and ye'liowish-

broun interbeds crops out on ard necr the sumit of Mehogany Elephant
Butte (Ple 3, fige 2)e The Lightegrcy to black limestono which does not

contain chert is exposed botween the other lirestone types oh the south~

wost flenk of Mchogany Elephant futic. This limestons is also exposed

) on the northeastern flank of this mountain,.

A section of the limestones wao measured on the southwest slope of

Mahogany Elephan’c Eutte from the‘ suiidt to the draw betweén it and White .

Elephant Butte. Some of the lirestcnes have been recrystallized and

altered durirng the emplacemént of the immsipn‘. ‘A descxipﬁioh of these

limestones is given in the secticn on metarnolemiém of the limestones.

The meaaured section, which is based on the characteristics of the unale ,‘

tered limestones, is presented velows The contacts between units are

grudational. '
Section of limestones, southwest flank of Makogany Elephant Butte.
Unit Noe Deseription ' Fest

3 Linestone, dark-gray to bluck, weathoring lighte 25«50
, gray to dark yellowish-brom, laminated to thinly :
laminated, platy to flazgy; contains pink and
yellowishebroun, pepery, thinly Jaminated lime=
stone interbeds that are rundemly distributed.




19

through some of the nodules and (2} the layered chert contains areas of
mreplaced caleite, |
~ Insoluble residues were obtained from three samples of unit two,
axd cae residue each from un:!taa onz & d three. The percantages of ine
soluble residue obtained are: wunit one, 29 percent; unit two, 11; 36
;and 23 percent; and unit threé, L pe‘réent. Ths residues conta.in micro- . |
crystalline quartz, muscovite amd/ or illite, pyrite, and blacl: organic
matter, Quantitative analyses wem not made; however, the microcrystal-
lins quartz and black organic matioer predominapu.
The microcrystalline qua;*t.s is present as aggregates of weakly po-
larizing, .’mte:"locking quart# grains. Individu;d ihterldcking quartz ‘
partic.les are anhedral with denticulate margins and contain inclusions
of bluck and isotrop:i.c organic mat‘tera The inference from these features |
is that the microcrystalline quarts is mot detrital. It is beldeved to
be formed by diagenetic changes prior to camplete lithification. A dia-
genetic origin for quartz is further indicated Ly the presence of the
black organic material aé inclusions within the quarts. |
The pyrite contained in these units is considered to be of sedimen—l
tery origine It consista of aggrepates of micrcacfyatalline evhedral
pyrite and iz distributed throughout a béd; Pyrite formed by emanations
from the intrusion is not in aggregates, is not dispérsed throughout a
bed, znd has contact.matamorphiclxrd.nerals associated with it.
The difference between emall graine of illite and muscovite is not
eesily determined with the petrographic microacope,:_‘;According to Pettijohn
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(1957, P 667-668), montmorillinite endy to a lesser extent, kaolinite
are converted to authigenic clay mica shich is known ae illite. ‘The al=
teration is achieved by reaction by potassiumebearing sea water witfx
clay mlnerals. Potassium is preferentially fixed in the lattice of hy’-
dromica. Decause of this genesis of illite ’ it. is thought ihat illite
is the clay mineral present. _

Thin sections and etch sections of thal limestones were eéxamined
utilizing the pérameters poé‘aula"t@d by Eramkamp and Powers (1959, p. 1305~
1317) in their carbonate rock classification. Tils classification, which
~ 1s presented on Table 2, is derived fivm a consideration of the parameterss
pa:;tici‘.e size; type of clastic fragnen', and rec;ryétallization. Under
particle ;aize are included clay= and =miltesize calcilutite grains, ssnd-‘-‘
si‘s;e calcarenite grains, and greater ii.at sand-size calcirudite grains,.
Clastic fragments include riﬁe types: (1) fragmnnis of older carbonate
rodks, (2) fossils, (3) oolites and picolites, (L) pellets, and (5) tere
rigenous elements such as clay and (uartze The clastic fragments may
rarge in size from caleilutite to calcirudite, based upon the original
particle size carbon;te vocks can be cdivided into the four main groups
depicted upon thé carbonate rock .classification table (éolurm two of
Tatle 2)¢ ﬁne-grainedylimesfone, calcarenitic 1i.mestone, calcarenite, .

* and cosrse carbohate clastic, The rercentages and size bf the consti-

tuent rarticles within each limectore group are lndicated within column
three of the table, The main limestone groups mey be further divided-

into various carbonate facies dependent upon the limestone gi'oup and

the percentage and type of impurities (column four of Table 2).
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Calcarenite and coarse carbonatc clestic rocks are current-washed

 deposits, because currents were strer.y enough to ti'anapox'b sand=size
‘azd Larger clastic fragments and to uinnow awsy fine-grained matrix. _

. Conversely, fine-grained and calcareritic limestones indicate quiete-

water conditions because currents. wers not strong enough to winnow away

tie fine~grained constituentis. | ‘ | |
The original carquiate sedimmta:z‘y texture may be altered by two .

processess (lj recrystalliéaﬁic;n alene without chaﬁnge in c_omposition,

6:? (2) récrystalliﬁation by 6mlomi'i.;:lm.:¥tion.' _Dc:pendént upon the inten-

slty of recrystanizgtioh and/or dolciuitisation, the oﬁgs.nal sed:xmsntary

texture may be divided ;nto four Tyross v(}.) unaltered sedimentary '

‘t',exhure, (2) moderately altered sedimca'ntary text.uzfe,f (3) strbngly altered ‘,

sedimentary texture, and (h) oblitaraned sedimeatary texture. Dolomiti~
gation, as considered by ‘these @tfior:s, indicates replacement of calcite |
by dolomite, rather than primarylpmc:lpifation of dolomite, |

| Stalning of specimens with copper ’nit‘mté' solution and tests with

 dilute hydrochloric acid indicate that dqlomite is present in amounts -

less than ten percent.~ Therefore, only the textufes‘ shown by columns

four,‘ five, and seven of the classification ,'béble are applicable to ‘thg

lime:s‘ﬁones under cﬁnsideration. _
Limestones With a strongly altersd texture are ‘usually granoblastic,

whereas limestones with # moaers;tely altered téxture have been recrystele

li.zed to a poorly developed or patchy mosaic, According to Bramkamp and:

Powers, the limited degree of recrystillization of rocks with a moderately |

al.tered texture does not interfere with the recogﬁition of the original

texture.
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The recrystallized textures outd yod by these authors are applicable
to the limestores within the thesis mie: Yy as a lerge part of these rocks
| have been alte.zed and recrystallized Curing the cuplacement of the grane

itic stock. The limestones of tle z:aaﬁs;u&r@d‘ sectian, particularly those
of unit one,; have both strongly and ot ::ratély sltered textures. Samples
from walts two and three on the north side of Mehogany Elephant Butte
(fé:rthe.r awey from the intrusion) were moderately altere.d‘or unaltered -
and are éf use in classification, Ixaiination 61‘ ell the se§tions with
roderately eltered or unsltered textures indicates that the limestones
within units tio and three are eithowr :13‘:;‘,:)111"?3' fine~grained limestone, or
impure calcarenitic 1imestohé. & photunderograph of a8 sample from unit
- two, which is representative of the impure L‘ina—gmined linestone, is -
shown or. Plate l, ﬁgura 1, |

| The parts of unit one which contain flat pebk:lel conglomerate nay

be & calcarenite, but a precise designeiion éou‘td not be made becauss

of rhatamorphic recrystallization, The cominsnt carbonate type within
tids unlt 1s believed to be impure finc-;vained limestons, Exanination
of lecs altered areas within thin sections from this unit shows finee
grained impurities which should have hecn winnowed away if the limestone
were a currentewashed deposite.  Iecause of the limited variation in tex-
ture and the srneall size of the porticles in the fine-grained dimestones,
it was extremely difficult to du.temir e whether they resulted from sbrae
sion md ﬁranspc»rtation or direct chenicsl or Hochenical precipitation.
Formetior of the :mnestone_s by chendesl or bi.ochexrdcal precipitation is
believed to be the origin of these strata,




25 .

Inpure fine-grained and impuré calcarenitic limestone indicafes ,
qulet~water dﬁ§position. However, the depth of water camnot be estimatedQ
Eromkenp and Powers state that quiet-uater depocits can accumulate in
phzltered areas near shore or depths farther basinward., The writer be=
Hoves that the limestones mapped accuimlated in shallow water (less
than 600 foet in c‘lepth).v Bases for tiis contention are
1. The presence of flat’ psebble conglonerates in ﬁnit one., Krumbein and
Sloss {1955, pe 127) in discussing the intraformational conglomerates
found in limestones state: | |

It is believed that Wu1 leyers of lime mud, lithified

by cemsntation or exposure above tide level, nay be broken

end slightly shifted during stomu, to produce a layer of

angular fragments incorporated in muds which accumulated on

the surfuce later. ,

2, Methias (1959, pe. 33-35) observed zsipple; marks in limestons equivé-_
lert to unit three, bub stratigraphicelly higher in the Windfall formae
ticn, .Bas'ed upon this observation, ﬁe also concluded that the 1i:nas£ones
were deposited in shallow waters | |
3e Tﬁe trilotites present are of mixeét stock; a cbnaspid stock derived.
from the ‘cratonal aniromﬁent and :;am olenid stock frdp;. the eugeosynclinal
 environment. Intermixture of these two faunas is an ilndicatidln‘ of a
mibgebayncl:i.ngl envifonment according to Lockmanwﬁaik and Wilson (1958;
pe 334). Thase authors indicate thst shallow water and low pressures

are conmon in the miogeosynclinal 'environment. |

e An isopachous map prepared. by Pelmer (1956,‘ pe 668) s'hows' 2 northe
east to southwest depositional trough tor ﬁiddle and Uppér Cambrian

rocks in eastern Nevada and western Utah., The sxis of the trough passes
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through the central part of the statc line between Nevada and Utahe Ac=

corciing %o the isopachous map, the Middic and Upper Cambrian formations
thin towards the nortmest, that is towerds the Elk Monntains; ‘Presum-
ably .,hallow water deposition is more probable on the mar@.ns of a
dapo.ait:ional ba.;in.
5« The mapped limestones have been correlated with the WIﬁdfall ‘forma-
tion. The Duncerburg formation wiich vaderlies the Windfall formation
in the Eureka area is considered to te cetrital by Pairﬁer (1956)‘ The
fauna zone of the Dunderburg is m.assing, from the type Upper Cambrian
section in Wisconsin (Lochmsn-uallc am Jilson, p. 333) These ‘authors
believe there was a cratonal upli:ft dun ag Dunderburg tima s and clastics
were derived from the cra.ton. Shallom.n:r ‘of the seas during depositi.on
of the underlying formation at least implies transgressive seas during
deposition of the Windi‘all foma tion.
| In summary, the limestones cxposed in ths mappeci area accumulated
under qui.et-wat‘er .condi‘bions, The limestones nay be shallow-water do=
posits formed on lime-mud banks as chemical or bd.ochemical precipitates.

Age and correlations The limestoncs of the le Mountains have been

| assipgned a late Cambr:l.an, Trempeal2auan, age by Palmer (u. S. Geological

Survey, written communication, 1958) on the basis of trilobites consi-
dered diagnostic of the Saukia fawaizone in Nevada. Palmer tentativalyb
correlated these limestones with the Windfall formation. According to
Palmer (op cit., written communication), the nearest Cambrian outcrop
with Windfall equivalent beds is in the Cherry Creck area, southern Elko

County, approximately 100 miles to the south of the Elk Mowntains,
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The trilobites identificd Ly Palior were collected by Mathias (1959)
from fussil zones on Pearson Hountwin (noyxthern part of Plate'l), Quartze
ito BEuste (about one mile north of Juuson fountain), and the ridge be=

tween the Middle and South Forls of Linie Creek (horthwest part of Plate

1)s Pulmer's report on the trilobite: identified is given below. The

localities where Mathias collected these spscimens are also indicated
below within parentheses.

EN=-l QOlenid ¢f. Plicatolina, but with large pygidium,
(Pearson Mountain} ‘

ENe2 Souklid - indic: tlag tiis collection to be Trempea=
leaw in age. (Pearson Fountaln)

€18-031i8, A~C = All spaciagas sean to e of an indetere
ri.nate olenid, perhaps thée saic us that of ‘.N-.l, with a large
pyzidiuw,. (Pearson NMountadln)

Cui=l = thorax of a lurel LL..:“ - perhaps Trempealeau age.
(ridge between Hiddle and & corks of Line Creek) ‘

E=3 = pygidium of a iu ce!u v closely related trilobite =
Trempealeau ages (Quartsits Sutic) \

r\

fhe txilooites collected on Dwr spa Mouwnbala are from a i‘ossil Zone .

within the yellowlshebrown, platy 13 e stones cropping out halfway up

 the south slope of the mountain (betweun the 72C0 and 7hL00 foot contours).

Indeterminate ti‘ilobites; were alslovf::olﬁ'.écted by the author from the lims-
aionesb of wni% two on the northeast V.si de of Mehogany Elephant'Butte-. As
shown oy cmss-géction C~C', Plate 1, the limeétones of Mahogany Ele= |
phzmt‘ and white Elephent buttes dip winy from the intrusion and are . |
successively younger towards the fo :slg zone on’ Pearson Mountain; there—
fore s by stratigraphic position ‘bhese limestones are older thgn the rocks
frem wh:.ch fossils of Trempealeauan age were collectsd. However, the

limestones exposed -on the north side of Mahogeny :..lephant Butte also
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crop out on tha lower part of Pearsoa ‘owntaln because the canyon walls
of lime Creek rise above this stream ai an average angle of about 27
degress, or at an angle greater that the 100-200 dip of the lim:astones
exposed ;)Il these mountains, The lin:stones of Mahogany Blephant Butte
are therefore considered to be oi‘ late ¢ wambrian age and as portions of
these Llimestones also crop out on ths Lower part of Pearson Mounﬁain
these rocks are included within the Wi m.zall form xtion. |

The trilobites identified by Palme include zmrelcia, which has

also becn d.esc::ibed i‘mm the type Uppe:r Cambrian section in Wisconsin,

Asscciated with Eurekia are tmlcn’cw of the olenid stock (cfo

Plic ato.,ma). Lochman~Balk and W:E.lm:m (1956, pe 33L) believe that =

Eurckin belonging to the comaspid stock has cratonal affinities; where-

as trilobites of the olenid stock are rvopresentative of a eugeesynclinal

. envirormonte Intermixture of theée iwo faunas reflects an environment
that is transitional between the ngwoa::;;:rdclhal and cratonic positions,

This transitioral intermediate envircnnent, according to these asuthors,

is charscteristic of the miogeosynciine. On the basis of the contained‘ |

fauna, the limestones indigenous %o the Ilk Mounteins are ‘therefor'e 88~
| signed to the niogeosynclinal envirorment of sedinentation, .
Metamorphism of limestones: An awweole of conbect metamorphic

rocks hzs been fommed by the intrusion of Cretaceous(?) granitic rocks

into the Cambrian limestones. Incluced within the term, “contact metae |

morphich are contact metasomatic, pyronctamorphic, and contact paeuna=

tolytic deposzits,

o o o e e e
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birsfringence of the scapolite irdicutes a composition that is inte:"-‘
nediate between th"e‘ marialite and mclonite end nembers.

An unusual and interest:.w metanorphic ieature is the occurrence
of axinite within the limestones ax;vsed on the southeast side of Mahog—
my Elephant Butte., The neavest in’rusive contact is over 2000 feet
from the axinite deposit. The wiﬁ:‘:‘.he crystals are black and have the
acute-edged crystal form which is cluracteristic of this mineral., The

crystals, which are randamly oﬁé‘m‘;winear or at the bedding planes of
the ILiméstones, ave of unifom size wlth a mescimum ~c.t:!.rszems:i.on‘ozﬁ' k mm,
Axinlte is regarded as a preumatolytic mineral by Tyrell (1926, Pe 32L).
The s’crongly and moderately alwmd textux‘es used by Bramkamp and
Powers (Table 2) can be applied to the recrys’callizad limestonea near
'fbhe intrusicn. The limestcnes along a SO‘u’bh’W‘eot to nort.heaat traverse
from the intrusive contact on w’hiu. ilephant Dutte to the top of Mahog= .
‘any Is‘.lephan't butte, a distance oi‘ about one mile » bave strong]y altered,
noderately altered, and unaltered te:cﬁ;ms. ‘S'trong].y recrystallized
Jimestone occurs along the contact with the granitic ‘rc'w‘ks oxi White
Elephant Rutte. Quartz, tremolita, opidote, and some garnet are dise
persed throughout the coarsely crystalline 1imnstone. In some samplea
the calcite grains are arranged in an equigranular granoblastic mosaic, ,
wliereas in others the calc:x.te grains have irregular margins and tend to
form interlocking complexly sutured 4gg,regates. .
On the lower part of the som.,hmst gide of ﬁiéhogaixy Elephant Butte,

rstanorphism has decreased until strongly recrystallized limestanes.
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Mesogole hoeks

qeneral statements Mesozole X ke within the area congi.:t of a

cretaceous(2) granodiorite suesk wil. assoclated aplite dikes and por-
| phyritic quartz monzonitc. | | ”
Marine Lower Triasslic vocks crop cut alany the O'Nell ranch road
approvimately four miles scuthcacth of the mapped ereas Theée rocks hé.va
veen described by Clark (1957, p. 2203-22CL) and include "ess(1) a lower
ghaly and conglomerate interval, (2} 2 middle chaly part which is strue-
turelly complex, and (3) en upper lhuestone partess® The lower interval
15 iz contect with Permian limestonc and chert. According to Clark, the

Trizosic section is about 100 fect thick and containe Neoprioniodus

— —————

Lrancoml Milller and Gondollela sppe (conocbn.ts‘ found in the Neekoceras

zonej. The proiimi’ty ‘of the Lower Triassic rocks to the erea indicates
that Lhese rocks were present ai cne time at what is' now the site of
the Fik Mountains. These rocks mey uudex‘l:.e 't.l'e Tertiary rhyolitic
extrucivese. .

Cretzmeovs(?) granitic rockss

pistribution and intru.,ivu rela‘mons: 'i'he Gmn‘orién limestones have
tzen :intmded by a grmi-tic mag,ma ahm.h fo*msd the grenodiozd.te stock
that is parti.ally exposed on the southern flanks of White Elephant and |
Rl:d Elephnnt vuttes. The exposed part of the atOCk is ovate with a |
maxdran easte-west dimension of a‘wut 3.5 miles. Fifer (1960) descrlkbes

the part of the stock cropplng out om, and south of Red Elerhant Eutte.
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‘The part of the stock exposed on Llii: Eiephant Butte (Pl. 6, fig. 2)
has a map distribution of about 1.: couare miles and is dépicted on
Flate 1.

The contact of the granitic rocks with the linestone, whers ob-
served, is sharp; there is litile e¢vidsnce of me tasomatic granitization,
The centacts of the intrusive aie irvcgular and smallyapophyses project
outward from the stock in meny rlaces. Figure 1, Plate 6 illustrates a
small sill end dike intruding limestone at the contact, The intrusion
is believed to be steep~walled, as the dip of tls contact between the
limestones and granodiorite rahgéa fyom 4O to 6 degreés.

Fetrology and petrography: The intrusion is predominantly a grance.
' diorite, but it becomes more acidic in parts of the outer margins, where
it has the composition of quartz mcnzonite becauvse of the increase in
ths amownt of orthoclase in the form ¢f phencecrysts., The porphyritic
quartz monzonite is considered to te o facies of thefintrusion. This
fock is not present througheﬁt the intrusive maxgina, but is located .
only at the southern border of the intrusion nezr the Rokinette prospect.
siddlar porpbyritic rocks were obscrved by the writer at the western
margin of the intrusion near the West Fork of 0'Neil Creek, in the area
Ndeacribed by Fifer. .

The intrusion also has aplitié ¢ikes apd xenélitha associaied with
- it. The minerslogic compositioné cf aaﬁplés £rnm the rock types present
in the intrusion, including the xenoliths and dikes, are presented in |
Table 3. Modal snalyses using the integrkting stage were performed on |
all rock types indicated on the tsable axcept the porphynitic qpartz

moazonite.
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. In outsrop, the blotite~horablc de granodiorite is e‘guig‘ranulvar'
with hypidiomorphic minerals, Tio li;‘(alsic nﬁnerals consist of cream to
lightegray plagioclase,‘ crean bo.piak or’glwclase, and cleax; and white
quartze Mafic minersls censisting of black to bI‘OW!.I biotite and hlack
torntlende are scattered throuzhout -he granodiorite, A representative
exposure of the granodiorite is thosn by Plate 7, figure 1.

Essential minerals of the gx':mmiioﬁ te are qrbhoclasa, plagioclase,
quartz, tlotite, and hornblendz. Plugioclase is usually subhedral, and
it is zoned. Some grains have a myr mekitic textures Orthoclase is
perthitic, and many of the grains o poikilitic with inclusions of
]:iotftté and hornblende, A few grains of the o:cthoclase are granophyric.
(uartz is usually strad..ned, end in o few places it is granulated., Bio=
tite is brown and tabular and has becn altered to chlorite, magnetite,
wd cpidote. Hornblende 1s green and. prismatic and has been partly ale
tered to greeh Hotite, magnetite, and chlorite (pernine), Euhedral
' ephere is present in amownts up to two percent. Feldépar has been ale
teres to sericite and epidoie. Euhedral apatite is includgd within
cuarts. |

Dark xemoliths, most of which are only a few inches long, are come
ron in the granodiorite and are most abundant within the first few yaxds
from the contact between the limestone and granodiorite. ﬁ'he xmolitha
sre vsually small ovate bodies {Pi.. 10, figs 2}, but some are irregular
and large, end measure as much as two and a half feet across the maximum
dimension. The xeﬁoliths are darker than the surrounding granodio:;te
| tecanse of the increase of bioti{.;z and hornblerde as indicated in Table e
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Yhe xenc»l.z.‘c.hs near the intimeive '\,onmct have a porphyﬁtic tex- .
ture with homblende and plagioclase s 5 phenocrysts, XYenoliths within |
the intrusion are usually eqxﬂ.‘grax:.x:aa::‘. Liornblende 1:3 earlier than
p;l.ag;i.czclase, orthoclase, and quartze Dlagloclace 1s zoned, 'O'rthoc.lase‘ '
is peikilitic and includes plagio‘cl'asee (not zdﬁﬂ»d), homblende, and biloe

tite. Hornblende is embayed by quzrts, ..io‘cn.tf is abundant, and some

of the grains have a smbparallel ax rmlLemcnt. ..,phe.ne, zircon, and apaw=

tite ere accessory minerals. Alter at:.on minera]s nresent in the xenoliths -

are chlorite, epidote, and seric:ite.

The writer was ‘unable to determinc: wha,ther the xsnoliths are cogxa.te |

or accidental, The xenoliths contzin zonsd plagicclase (Pl. 8, fig. 2)
and sccording to Eowen (1947, p. 82-83), the presence of zonad plagio-
clase in a rockv is evidence of an igreous origin, The xenoliths have
been tentatively classified as‘ hornblende~tiotite quartz diorite and
hornblende~biotite diorxite on Table 3.

The quartz monzonite is porphyritic with ph.erioczysts of orthoclase
(PL. 7, figs 2)s The contact of the quartz monzomite with grenodiorite
is gradationa.‘l.Q There is 2 decreass in the size and number of pheno=
crysts from the intrusive contact until the rock is no longer porphyritic,
but has the equigrenuler texture of itz granodiorite. Hear the intrusive
contact the phenocrysts are more than ‘two inches iﬁ length, The white
to fleshered orthoélase phenocrysts ave predominantly evhedrale Some
61‘ than are twinned according to ths Carlsbad law. Xenoliths ‘resemb-
liag those described in the granodiorite are present in parts of the

quartz monzonlte,
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The groundmasslof the quartz monisnite is similar to the granodio~{

. rite in composition and texture. Its :iinerals are hornblende, blotite,

plagioclase, orthoclase, and quartz. Jllagioclase is subhedral and zoned,

ancl a few grains are myrmekitic.' AIt@red hornblonde is present aé in-
clusions within some of the plagioclase grains, Hornblende and biotite

| are altered to epidote and chlorite,

The orthoclase phenocrysts are hi-hly perthitic. Some of the ortho-
clése grains are granophyric. The oriioclase phonocrysts &e late in
the crystallization of the quarts monzonite, Thoy contain inclusions
of plagioclase, biotite, and.hornbimnﬂm (Fl. 9, Eig. 1).

Aplite dikes are present #ithin e stock (Fl. 10, tig. 1) and are
associsted with the granodiorite arc fiﬁ porphyritic quartz monzbnite.
Iney are particularly abundant'near-thu outer margin of the intrusion.
The dikes, which are white, 1ight—gray¢ and pinkp usually range from
less tlan an inch to a few inches in‘ﬁﬂdth. However, some are wider
" than five feet. | |

The dike xobks.have'a fine-gféinﬁd; allotriomorphic-granular texture
aﬁd.thé composition of leuco-granite:(waple 3)e They are aplites. -Quartz
and perthitié orthoclase are present'iu-neaﬁhy’equal améunts,’ Plagioclase
is essential,'but subordinaté to'qpértz and prthoélase,f Biotite and. |
muscovité each arelpreseni in.anoﬁ;ts less thaﬁ'cma_ﬁgrcent..-Plagio—
clase in the eplite is either calcic oligoclase or sodic andesine. Un~
like the plagioclasé in the gramcdicrite and qpawtz‘monzonite, this
plagioclase 1s not zoned. Flagioclese is early, as it 1s embayed by

orthoclase.
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An examination of ths cen ¢ between an aplite dike ang the grangw
diorite in thin section shows thol the contact between these roeks is

sharp (p1, 8, fig,'1), Exumuaw on of this thin Section also showed

sranodiorite indicates g late @dguatic origin for these rocks,

Age of intrusive; 4 definite age camnot be assigned to the granitic

rocks exposed in thé Kk Moun'tain". The granitic rocks intrude Cambrian
rocks and are uncont‘onnably ovamain in places by Miocene rhyolite,
Schracer (1912, p, 3k, 106, any 1'>3), in deseriting the granitic ine
t.rmions of the Jarbidge, Conuac ‘2 8nd Elk Mountaing mining districts,
believes the emplacemsnt of theso .mtrusmes was synchronal and probably
otcurred during the Cretaceoufs. s assignmsnt of a Cretaceous (2) age
to these rocks was based upon 3 o milar age applied by Emmons (1910, Pe
29) to ot.her intrusivas in eastern Nevada. |
Accaming to Ferguson (19:’99 Pe 118) aad Kerr (1946, p. 21-22),

mxmerous granitic masses were @nimud.ed in eastem Nevada and. westem
: Uvah during & time not earlier thun Locena. In discussing, the granitic
intrusiwz rocks of Elko Comtyﬁ wanger, Bc”Ll, Simmons, and Lee. (1957,

o 16) behcve that the major pexriod of int rusion was during the Crg-
taceous, They state;

Ai‘ter the Mesozoic sedinentary roc ks vere deposited and

folded, large bodies of &renitic rocks of different varieties,
larg,ely granodiorite and 4uartz ‘monzonite, were emplaced,. ,
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vae largest of these, the lwiy 'ape batholith underlies ‘ale
nost the entire length of the iy and Fass Humboldt Kanges
wd 1is exposed in an arss more “ian 50 mile:s long and about

12 mlles wideo Smaller mausc: s wrobudly in large part the
upieal portions of larger ocic: not exposcd by erosion, crop
cub in cifferent parts of theé ccuntys metalliferous deposits
fre closely assoclated with theic, Nolan (1933) considers

the quartz monzonite stocks of le Mountain City region to

be satellitic to the Idaho batholith Lo the north. The exact -
tges of the intrusive masscs lavi not been determined; they
ere younger than most, if rot 211, of the folding and thruste
ing that followed the depocitic: of the Hesozoic sediments,

To the gouth, in Eurecka County, +iis orogery Invlved none
rarine egcdimentary rocke of Erxly Crotaceovs age. It secems,
therefore, that the major period of granitic intrusion was
uithin the Crotaceous and intewncciate in “inme between the
upper Jurassic intrusives of the Sierra Nevada batholith and
the lower Tertiary stocks of westomn Utah,

There is evidence that aome f itz intrusive rocks of Elko County
nay be younger than Cretaceous. Love sy (1959, pe 553), on the basis
of potassium-argon analyses, ascigns o Miocene age to the granitic rocks
exposed at Lone Mountain, Nevads, wiich is located about 22 miles northe
we:sﬁ of Elko, Nevada, and about 70 :iles southwest of the mapped area,

liithout more definite evidéme s uuch as provided' by potassium-

arpon snalyses, the writer does not fecl justifisd in assigning a Miow

cene age to the intrusive rocks of the Elk Nountains, The Cretaceous(?)

age assigned by Schrader to thees yucks 1 the closest approximation
that cun be made with the existing information. As pointed out by
Granger, et al., the granitic intrusives of eastern Nevada sre generally

considered to be of Cretaceous agg.
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dengral statonent Cenu:wilé fo ks A e echdsed in approx:imately
threc-fourths of the mepped area, La.,e "rocks consist predominantly
cof Textdexy volcanics but aluo i,wlt ie Quate rxz:»u;v» a;luviuxn which nantles
“ecarlier rocks as unconsol;.c.ated_:str.a:m deposils, local det;ritus,‘ and
alluvial fan mat‘erial. ~In order of ;;ftratigrépaic sequence s 'ferbiary
voloanic rocks include Miocene powrph *mmp rhynl:x.te, Miocene a.nci/oz~

Tliotene (2) vz.’oric wlcamc a«*‘a WLl int“rcal xted tuffaceous sandstones

and nassive tui‘faceous mudstones, =il Mlocene md/or Pllocene (?) welded '

tuffs with associated vitr.Lc tuﬁ o rognental dikes which are genetie

cally relau.d to the welded tuf fo inirude voleanic ash and stratigraphi-

cally lower welded tuff morth of Canjon Creek (southwest sector of Fl. 1)e

Throughout the area the welded {uffs and stratified vitric volcanic .

ssh are confomable (Pl, 11, fig. 2). 'i‘iée‘welc’le&- tuffs usually overlie

the strat.nfled volcanic ashy bulb ]occ.t.ly the we lded ’ouffs are interbedded

I3
4
3
}
‘1'

within the upper port:x.ons of this aczoss,t. Appromately one=half mile
east of the thesis area on the ricge east of the Twin Meadows ranch an
angular unconfomity, resuliing from local faulting, is present betwsen ,
the vitric volcanic ash bélow-, and the sucéeeding welded tuffs (Fl. 11; |

fige 1)e At this site, the stratified volcanic ash dips S. 169 E. under
nearly hbrizontal welded tuff. All exposures caow evidence of an uncone

formity between the porphyritic rhyolite and the dverlying volcanic ash

valleys within the porphyritic rhyolite. The base of the rhyolite was

and wslded tuffs., The later rocks ars p.ﬁasent in erosional or structural
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not oxposed within the meppad arene Aboubt one mile west of White Elee
phant Putte (off the mappeci Iva}, L rests on granitic rocks of the
(retsceous(t) intrusion and on Curvrdan limestones. On the scarp eastv
.of Led Foint, about three miles woriiiest of White Elephant futte, this
rock is sepurated from Cambrian limcetones by Locally derived lenses of

granitic corglomerate and breccias o livwstons and quartzite.

idocere rhyolite: Schrader (1002, p. 36) describes 6000 feet of
porpiyritic rhyolite charecterized 1 phenccrysts of quartz, potassic

felcspar, end plagioclase in the adji:cent Jarbidge Mountains, The por=

rhyritie rhyolite exposed within ihe thesis aves is similar lithologloally

‘to the rhyolite describved by séhr:.zde*:::* end represents an e:rbension.of it,.
Distritution end thickness: Ac indicated by Plate 1, outcrops of
the porphyrltic rhyolite within the z:i"ea aré discontinuous. It has
- teen exposed by uplift along feults snd by removal of the ovérlying
uelded tuff end vitric wlcanic ash through lero,sic;n. The best e;cposﬁrea
and the grestest thickness of thie rock ave in‘ the' éoutheasﬁ part of the
area, where at least 700 feat of this voek créps out on the northwest
flank of Esaxr I‘«Ioﬁntain."‘ In the remeinder of the thesis area, less than
300 feet of this rock is expescds The base of the i'hyolite is not ex=-
posed within the mapped ‘area. On the scarp east of Red Point (off - |
mapped area), 600 to 800 feot of the thyolite is in irregular contact
with underlying conglomerates end bir@céias and il th overlying welded
tuff. Apparently the rhyolite in perts of the Jérbﬁ.dge 1 quadrangle )

is not so thick as in the Jarbidge lsuntains.
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Petrology and petrographys The pc:‘x:’phyritic <hyolite occurs as mas- ‘
sive flwus uhich are in irreguler contacl with each other, Although the
rhyelite flows are in irregular contict, the rocks are nearly horizontal,
Five flcws were observed on the nortiwest flank of peer Mountain,

Ae seen in their present weathered state, the rocks within a flow
have a variety of colorss lig;ht cliw.'el LY ‘bromiah-‘gray, anci dark
reddish-broun, on a fresh surfsce the 1ocks ave pinkishwgray, lighte
gray, bx.omish-—grvay, pale purple réd, u..kl grayish-red, - The various
coicx:'s dispiayed are a i‘unctioxi of t}:aé degree of cxidation of the rock
rather than any differences in m,u.erglc Jie compos.xtlon.

The rhyolite is easily weathered ar 4 emcied and does not fonn‘pﬁrdmi-
nent ledges or rims. The rock is broken by numefqus ‘fracture p_ianes
and; whore highly eroded, forms rugged topography wlith nwnemﬁs. pinnadles .
and :sméll caves (Fl. 12, fig. 1). V‘I'aius is commonly cdmposed of irregu-
lar gramile-sized fragments with piﬁ"tad surfaces rzsulting frémv the
brealing and waathering away of phenocrystse - R

In hand specimen, the rock nomaLly consists of phenocrysts of
quartz, feldspar, -and plagioclase v&xim.h neasure as much as 9 mm in nax=
inun diameter., The phenocrysts are urroundad ‘by a dense aphanitic |
groundmms‘s with porcelaneous luster. The quartz phenocrysts are dise
tinctive and by far the most sbundant. They occur ﬁxostiy in rounded or
globular, clear to white grains‘wj.th a vitreous or glassy luster.

Where the rock is highly weathered, the quartz is tinted with various
shades ranging from dark reddish-brown tc pale purple.: Exposures of the

porphyritic hyolite are shown by the figures on Flate 12,
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According to Schrader (p. L8), tue rhyolite in the Jarbidge Mountains
contalns tabular, gold~bearinz quartz fissure veing and lodes., Metélli-
zation was not obssrved within the riyolites exposed in the mapped area.

Under the microscope, the rocx‘is porphyritic and consists of phe=
nocrysits of oligoclase, s‘anidizz,e,i md qualx*bz set in a cxyptocrygtalline
to microcrystalline gx;oundrnass (Pie 15, fige 2)s Heandom grains ot
highly altered biotite also occur as phenocrysts, Hotnhlendawas not
noted.‘ The phenoerysts compriss abous 30 perceat ofya smple. Of the
phenccrysts quartz is the most ab@mdau%, sanidine is less abundant,
and plagioclase is least abundsmt-. |

Where micfocnystailiné, the groundmass is hyslopilitic and contains
g].#ss with woriented microlites off i:ldspar, Mucﬁ of the glass is{ dew
- vitriried, ad sezﬁe is altered % epicote or stained with iron oxides.
Devitrified areas occur along cracks or are loc qmd adjacent to the.
ptenocrysts. In places ﬁhé devityificd areas have spherulites of feldspar,

' Feldspar phenocrysts, elthough scmewhat corroded and embayed, genow
relly show é. subhedral crystalline oulline, whergés the quartz phenocrysts
are in general rounded or globular and penetrated by.embayments of the
grouncimass ¢ ‘Soms of the quartz grains contain ad.nuop.s inclusions of
glasss Much of the quartz is strained. Plagioclase is uwnzoned calcic
oligoclase, and in f)laces the grains lave a mymekitic texture. Sanie.
dine is clear ed some grains are twinned. In some slides the sanadine
has resoxrption bqrderé of plagioclase., A few senidine grains contain

blotite inclusions near the borcers. linute rods of apatite occur in
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the ,;’;rounchnass._ Zircon ig provent ¢ inclusions in the sanidine. Alter=
etlon products include clay minerals, sericite, epldote, chlorite, and . o .

iron oxides,

| Mocene and/or Plioéene ‘(1:) "c;/:i“t,:;":’:_g volcanic ashs The vitfic VOl=
canic ash 1s correlativg in part with jthe‘ fvitric tuff unit® descrited
by Van Houten (1956, pe 281L-2615), e describss ‘a Mvitric jf,uff wdth
of late Miocene tol medial Pliocane age that is extensively eﬁcposéd in
noriheaste_m lievada, His "vitxi;: tufs wnit® ircludes vitrie tuff, ree
woried ash, interbedded sediments, &l welded tuffs derived from local’
sources. He states (p. 2015) that tho ."vi.t:c'ié I'bufi' unith is part of the
middle member of the Humboldat fommation as outlined by Sharp (1939). .

Distribution and thickness: 2iz‘%>x~ napping pm'ébses P ) cléarly il-

lustrate the aistribution of the welded tuffs énd vitric volcanic ash, -
these deposits have been separated at the base of “the stratigraphically‘
Lovest, persistent unit of welded tuff, The volcanic ash beds which are
intercalated with the welded tuff are not indicated on Plate 1, because

they are only locally exposed and were not mapped in details. The tuffam

ceous deposits thicken and thin leterslly and in nany places are abéent. B
Less than 300 feet of this deposit is exposed. on the ridge east of the
Tvin Neadows ranch (about oneehslf mile east of the thesis area) at

least 208 feet of this tuffeceous ceposit is pna-seni‘ between the under-
lying rhyolite and overlying welded tuff. Meesurements taken on Buckhorn
Idge indicate that at least 28L fest of this deposit are present bee
tveen the rhycl‘ite and capping weldea tuff. - No:rthﬁard trom the Buckhorn

kdge exposure, the vitric volcenic ash decreases in thickness and
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pinckes out bLetween rhyolite znd wel..l twff, un the north canyon wall

of Cenyon Creek, about one~half mile cast of ¢tllell’ Creek, a 29~foot

ledge of welded tuff is interledded L.iween 97 and 5L Peet of stratified .

vitric v‘olcanic ashe The uppcr 54 feus of vitric volcanic ash is in
turn capped by another 3B-foot ledie ¢ welded “uiff.’ The spherulitic,
back, glassy, welded tuff at the ba:fe: of the 2¢=foot ledge of welded
tuff is in sharp cc;ntact with the wndcrlying vitric voleanic ash. About
three-quarters of a.mile northwost of this exposure, in Q'Neil Creek
Cenyor, the vitric volcanlc ash piuchis out and v:eldedv tuffs rest on
rhyolite. Apparently the upper ‘péz:'t ¢f the volcanic ash deposit‘inter-
fingers with the welded tuffs, The vitric volcsnic ash may grade later
ally into welded tuffs. However, this relationship was not observed
because of telus covered slopes.

rtetrology and petrograpiy: (utcrops of tuffaceous deppsits within
the aies consist predominantly of sirstified, vitric, lightegray voleamie
ash with sand= to silte-size particles qf volcanié glass; however, these
deposits also contain intercaiated beds of massive, grayish~orange to
iichtebrown, tuffaceous mudsibone and v;‘rollowjl.sh-g;reen to greenish;yellow,
. tuffeceous ssndstons with pa:rﬁicles ¢l obsidian and pumice. . The tuffa-l ‘
ceous deposits aré unconsolidated end do not form ‘prominent outerops
argnatle to detailed stratigraphic eﬁi;a;nination. The best outercp of
tlds waterial is on the southemn 'pa,rt of Bﬁcl{hoxn Ridge. The section ,

neasured at this site is pre‘Sentéd' bel_.aw.

4

)
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Section measured on southern pzt.t“h a? Nl;r:khom Riige.
Unit Noe. . Deseription - o Thickness
9 Mostly covereds in part whit:, friable, vi'tric - 92 féet ‘

volcanic ash; contact with ovirlying weided tuff
is covered,

8 Vitric volcenic ash, whibs to lightegrey, laml= . 12 feet
nated; contact with underlyin: sandstone is iy S
regular, - , '

7 Sandstone, yellowlishepgreen to greenlsh-rellow, up to
tuffacecus, contains subrounded particles of , ‘15 feot
grayisheorange to light-bruim massive mndstones. ‘ . ‘

6 Vitric volemic ash, very lizhit-gray to greenishe ~ up to

- gray, thinly laminsted; in irvegular centact with . 1 foot

overlying sandstone.

5 Sandstone, yellow green to lithtegreen, tuffaceous, 1.5 feet
very thinebedded to thinebodded. Upper 3.5 inches o
coerser with obsidian and puulce particles ranging
in size from coarse sand to pebble, contains sube
rounded particles of massive nudstone f£rom unit
three; crosse-laminated locally.

L Vitric volcanic ash with intercalated sandstones 3.5 feet
Volcenic ash, white to lighte;ray, thinly lamie '
nated,; with llght-brown to gruoyisheorange, sube
rounded particles of massive rudstons from unit
threes OSandstons, yellow proen, tuffaceous,
laminated, contains obsidiun, pumice, quartz, and
feldspar greins, varies laterally and veriically
into velcanic ash or sandstonc facies; unevenly
bedded.

3 Mudstone, graylsh-orange to light-brown, massive, 18,5 feet
tuffaceous; sharp irreguler centact with overlye
ing and underlying beds; indictinet bedding near
contact with unit two. Prederdnantly mudstone,
but includes siltstone.

.2 Vitriec volcanic ash, white to lipghi~gray, lamie . 95 fest
natec, thinebedded and very thinebedded; contains ‘
penscontemporaneous slump nd deformation struce
tures within a stratum; cross-bedded locally,
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Unit Noe Description ' Thickness

L Hostly covered; in part 1l htegray vitric vole 58 feet

canic ash and grayisheci L_:‘: %o lightebrown
mudstone; in irrezular corlact vﬁth underIV1ng
p@rohyritic rhyoilte.

S —————————

Totel measured thickness 28l feet
~An uxrosure of the massive nudstone of wrdt three is shown by Plate

13, figure 1. Plate 13 also contains 2 rhotograph (figure 2) of the

' strctifiud vitric volcanic z3h of viit tro.

Samples of the sandstone and *‘u“ic valcunic ash were exsmined
with the binocular and petrographic merescopes, The vitric volcanie
ash consists predominantly of rodechaped or t&bular; angular fragments
of glass with an index of refracticn slightly higher than 1,505, The

glass particles within the samble eramined are of uniform size measuring

about Q.5 rm across the maxinum diancters Vesicles in the form of curved

tubes and spheres were noted in the shexds. Some of the glass particles
sre weakly polarizing alonn the edges of the‘fregmenta Some sharp-edged.
fregments of sanldins, pladioclaueg and quarta were also observed in tha
vitrie volcanic ashg Mafic rdinerals were not noted,

The tuffeaceous. sandstones contaLn lithic. fragments of ob@idian and

pumice; crystals of sanidire, plaﬂlovlave, and qnart20 and a fine«grained

natrlx of glass shards and cley. The crystal and 1ithic fragnsnts

are fine to céarse sandésize.l The ﬁxyotals of quartz, sanidine, and
piagioclase range from subarigvlar to roﬁnded,vwhereas the lithic frage
nents are angular snd subangular. Lstimated percentages of the coﬁsti~

tuents observed in a slide of the sandstone ares 35 percent glass and




57

clay matrix, 20 percent 1itide fraznents, 20 perceni sanidine, 15. pere
cent plagioclase, and 10 percant &;;;eartz. |

The white to lighi-gra:',r vitric volcanic ash exposed on Buckhorn
Rid-e must have been deposited in urter because (15 it is laminated and
(2) it contains intraformatioaal conglomerates vulth rounded fragments of

assive mudstones that are as much 28 six inches in diameter.’ The tuf-
faceous sandstones are also con;z:id;a::‘ed' to-havs “peen deposited in water
because (1) they contain conglomerales of massive mudstone, (2) they
~contain fine-grained clay and glass matrix which indicetes that they
are reworked, and (3) they are laminated.

Unit two is of um.form charvscicr, end it does not change in thick-
ness laterally within the limits ¢l the buckhorn Ridge exposure. Theree.
fore, the author believes it may hove been deposited in a lacustrine
environment. The interlensing of sandstone and vitric volcamic ash in

the upper part of the section suggests a fluviatile enviromment.

Miocene and/or Pliocene ('2) wilded tuffs and fi'agmental dikes: The

welded tuffs in the area were mapped as FPliocene(?) rhyolite by Schrader

(1912, Fl. 1). As these rocks form prominent rims and rest unconformably

on oldery Miocene(?), porphyritic rhyolite in the Jarbidge Mountains,
Schrader calls them the younger or rimrock rhyclites, Within the mapped
ares the rock is not a crystalline rhyolite, It is composed largely of
fragmental glass and the textﬁré ol the rock i‘s similar to welded rhyo-
litic tuffs described by Manstield and Ross (1935) and Mansfield (1952)

in the Ammon and Paradise Valley quadrangles, southeastern Idaho.,'
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Assocclated with the wclme:i vy are interbeds (less than 20 feot
thicik) of yellowish=brown vitrlc wul: which contains crystals of sani~’
clix'm,, andesine, augite, hypersthenc, and tridyasite., These minerals are
also preseny in the welded tufis. i»th these rocks wers probably ex=-
pelled from the same vent or wvunis.

Distritution, thi&kness s and siratigraphic relations: The welded
tuffs underiie the surface o;’" mogh ol the mappsci area (Fl. 1). They are
#lso exposed along the sides of 0'Ncil Creek Canyon, the sides of Canyon
: (:reelﬁ Canyon, and along the ccarps {vfxs1st of the mwads to the 'I‘Win Meaw
_y dows rench and the.Robine‘bta‘ Prosnech.

ihe welded tuffs rest unconioxiibly on po:rphyri‘tic rhyolite and
locally they #puddle® in erosional "cs:r structural valleys within this
rock. The welded tuffs comuonly rest 'co‘n;%‘omahly on the vitric voléanic
eshy however, 'é§me of the vitric ‘ml«_:a'nic ash is interbedded within this
‘rockc‘alcng the north side. of Can;{,’t‘?ﬁ Greek canyum ‘The ort.hopymxexie-
bearing yellowish=brown tui‘i‘a aspuclated m-bh me welded tuffs are ex~
posed chisfly on the west si.ae of Ofheil Creei«. Cmyon. Here, these |
tuffs are in both sharp and gmdam.oz‘.al conmcts wiph the welded tuff .
‘teds, The welded tuffs may grade laterally into the orthopjroxene'-
ieaﬁng tuffs, buf this relationskip was not d@temned because of talus
cover. | |

The welded tuffs occur in one ‘to seven wnits and are the thickest
along 0tNeil Creek Canyon, where the séveﬁ wits pmséhtf have‘ an aggre=
‘gate thickness of about 350 feet. West and noxfi;hwesfc of the x’gapped area,
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these rocks are at least 11(0 Teot ihick, T}m'.{reld_ed tuff beds ag é,

-group thin gradually and i;:'re;;ul::rly souihwaru > and only one to three

wits are Present south of Caryon Crock, The wits of welded tuffe
&re of different thicknesses; bed:a 7ith thicknzsses of 5y 29, 35, 86,
d 96 feet respectively were neasurid,  The budsv are conformable with
each other, |

Petrology and petrography: The :elded tuffs are resistant to eroe
sion and Crop out as ledges and steep clifis; that is, they form rin

rocks. The welded tuffs do not displ.y columnar Jointing, and the rock

is now dividea .and separated by muwerous iractu, e planea' as is the Por=

phyritic rhayolite, The welded tuffs uxarac:tarizstically display parte
ing planes parallel to the top end beoiton of a bed, Weathering along |
the parting planes forms platy fragnents. MNost of the talus debris
derived from ﬂlese rocks is composed o these platy fragments,

chtigns of the welded tuff were wieasured on the wegt side of
O'Neil Creek Canyon, on the nortn cide of Canyon Creek Canyon, and
on the scarp ¢xposed one-fourth of g mile west of the road to the Rob- v
inette prospect, These sectlons are presented below, The contacts
betueen the sutdivisions of stony weldaed tufe within the sections mea-l
sured axe gradational, The bl.ack, glasey welded Wt layer at the base
of ths ztony welded tuff is also ,grwahonal upward into thig ;‘mck.
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west side of 0'Neil Creek Canyon, onee

half mile north of Canyon Cic ik

Unit Ko,

&

A%at

i
(eI o

"L b

Doeserisbion © Thickness

Velded tuff, dark reddisheyoumn s sy, platy

parting characteriutic. L 345 feet
Velded tuff, graylobaxcd, assive, stony. © 740 feet

Felded tuff, reddich-pu

: DLy slonyy fluely "£lowe
binded®, vesicular locu

o porpityritic locally,

platy to slabby partings cuaracterisiic. 63.0 feet .
Welded tuff, reddish-brovi, nassive s Stony. : 545 feet
Wolded tuff, blackisherod, vesicular, stony,

spherulitic, : - L.0 feet
Welded tuff, black, glassy, massive, perlitic R

spherulitic, crumbly; gred tionsl into 5 e, 2.5 feet

Total B5.5 feet

Covered

Welded tuff, light-gray, nussive, earthy luster,
cuntains pumice freguente; in cherp ¢ontact with

5 o

2.5 feet of yellowisibroun. pumiceous tuff above
write 1.5 feet

Welded tuff, dark griy, glessy, banded, lithic and
ciystal fragments, contoins Seinch lens of yellowishw
brown tuff with lithic fragments; gradational into

L 2, and in sharp coctact with 6 inches of yellowishw

brown tuff with fraguenis of pumice &nd obsidian, L4.,0 feet
: . o Total Te5 feet

Covered

Welded tuff, dark recdishebiown; story, platy -

parting characteristic, few feldspar crystals. 8.0 feet -

Welded tuff, dark reddisheiivown; nassive s stony. 1L.0 feet
Welded tuff, stony, dark reidishebroun at base, o
yellowishwbrown towards top, vesicular, poxphy=

ritic, "flow-banded", some platy parting, ‘ 17.0 feet

Welded tuff, stony, yellowishebiown, highly vesie

cular with irregular vesicles 2,5 inches across

maximum dianeter. o 2.5 feet

Welded tuff, daxk-gray, zlessy, crumbly, perlitic,

laninated at base, gradatinnal into underlying tuff

of unit two and gradationsl into 3 d. .30 feet
' Total 50.5 fcet
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Section of welded tuffs espseied on vest side of QlNeil Creek Canyon, one-

haly mile north of Canyon Creek (Gonttd,),

Unlt No, ' . Daceription
2 - Partly covered; <tulf, creyichebrown, laminated

Ffragnents of black glacsy buff and Purice; black
glassy tuff fragmeats lacrzasing towards top of
unite Gradational into viack plassy welded tuff
at base of wnit thiez, Contact with unit one is
covered, .

‘ Total

la Welded tufr, graylekered, nassive, S0NYy POrcew
linsous luster, falntly "Ilowebandeds centact
woth overlying tuff coverce, :
1b Welded tuff, dark reqdish="rown, stony, platy
barting characteristic, .
lc Velded tuff, grayish-red, ctony, vesicular with
.- flattened vesicles, porphiiitic, "flow-bandedn,

1d  VWelded tufy, black, clessy, crumbly, porphyritic;

gradational into 1 ¢,
‘ . Total

Bottom of seetion
Total thickness of exposad wnd partly covered
welded tuffs and tufsis,

Thickness

19,0 feet
900 ee

28,0 feet
6.0 feet
22.0 feet

3.5 feet
5 Tee

219,0 feet

cection of & unit of welded Ui exposed on north side of Canyon Creek

“

Canyon, one~half mile east or AHeiy Creek,
Subdivision Descripsion

J  Uelded tuft; reddishebroun to reddish-purple,
stony, massive; contact it overlyiny vitric
‘ - Wwlcanic ash is coverad,
© k  Welded tuff, pale~browun {o Lightmgray, stony,
#flow-bandedn, '

1 Welded tuff, black, glascy, masslive, spherulitic,

perlitle; spherulites up €0 45 fnches in diame
etery in contact with baked, lightegrzy, porcew
lancous claystone of underlying vitrice voleanie
ashe » ST ‘ S
S Total

Thickness

3.5 feat
11.0 feet

1.5 feet
,0 e
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Section of a unlt of wolded ! exposed one~fourth of a nile west of the
road to the Robinette Prospect anc three and onee-fourth miles northwest
of the 0'lleil ranch, ' :

Svbdlvision Leseripiion e " Thickness -
. uw - Velded tuff, dark reddlsi~troun, stony, finel
*f1ow=-banded®, platy periing characteristic, 23.0 feet
v lelded tuff, very duvely=-ivd, vitreous luster, ‘

tflow=banded®, 12.0 feet
w  helded tuff, yellowicheb:cim, stony, highly .

"{flow-banded®, porolyriiic with feldspar cryse

tals measuring at least L s in len;the 5.5 feet
x  Welded tuff, dark reddishe wrowny steny, spherye

litic, lithoidal, cearszly vesicular with irregu=

lar vesicles measuring ap to 2 irches along the
- maximum diameter, 3.5 feet
¥  Transition between veldzd tuff and Llack glassy

wslded tuff, mediun=gray, massive > ¢ontains frage

ments of yeddishebrown lasilli tuff, 1.5 fect
& VWelded tuff, black glassy, perlitie, poxrphyritic
with feldspar phenocrysis., ' 1.0 foot

Total 1;605 ieet
The rocks in the measured scchiong show the highly variable eutaxie

tlc structure of the welded tuff:. They consist of alternating bands of

rock with differences 'in color; degree of cryr:tallinity, and texture,
An exposure of a welded tuff, wunit ive of‘the 0'Neil Creek Canyon sec=
tior, is shéwn by Plate 1L, figw:é 24

Samples from tfze_ welded tuff cubdivisions of the unit measured near
the road to the Robinette pro‘:spect end from writ four of the Ot'Neil Creelk
canyon section were exéminéd with {the microscepe, Additional samples -
from other units were also examined in thin scction; however, these were
net in stratigraphic‘ sequerncao, | The specimens exémined show some of the

“extures outlined by koss (in Manstlicld, 1952, p. 50=54) as followss
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ee«VOrious degrees of velding and dislortion of the tufr
iragmenis, due Yo the varicus de:vees of acconmodation of the
sliape of one grain to anotiher wWiile gtill in & plastic condie
tioties,
Tuff graing are cormmonly £ ments of broken bubbles and
. glassy rlates; moon~shaped £ 1tg, Y-shapes, snd occasional
hollow soheres are 5

3erveilieese  The completely collapsed
cand welded fragments arc noy in e form of wavy plates, or
grotesquely distorted ferms, tag wtasionally even these.show
& typical Yeshaped form,

The Weldéd tuffs typically have =z E;ayeiﬂ of spherulitic or pérlitic,
porphyritie, g;ra-yv to blaék, glassy ‘v:"o‘l:,im.d tuff at the base that raﬁges
in thickness from g few inches to as;:" nuch ag 15 Teet, The glassy welded
tuff usually grades upward to a dense a2 3tony, dé:fk mddi'sh-brot-m‘rock
which locally. is highly vesicular, IFig'.zm 1, Plute 1 shows coarsely
spherulitic, black, glassy ﬁeldéd tu.f:‘ eneath stoay .wélded tuff, 4
‘sample of the glaséy welded tuff at the base of t}ie ﬁeided tuff unit
expcsed near the road to the Robinette prospect contains highly contortsd
fragmental 'glgés (F1. 16, fig, _1). Figure 2, Plate 16 is a photémicro-
graph of the bléck, glassy welded tuff 61‘ wnit bb, ofleil Creek Canyon
section. It also illustrates the f‘rag,:mntal éhamcter of fha. gIasa withe
in the black, glassy welded tuff, I S

The black, glassy welded tuff lu izs'ually porphyxitié and contéins“
phencerysts of sanidine, augite s andosine, quartz, hypersthene, and mage
nétite in a fragmental ‘glassy growdmass, Andesine 'ﬁhehocrysts are mdrev
humerous than émidine phénocWéts.' ‘E?ome of the senidine md andesine
crystals are corroded and are embayed by the glassy groundmess. juch of -
the sanidine is micrographic. Quartz sceurs az‘s' routsde;d or globular

masses and in well developed euhedral trystals. Pyroxens minerals are
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highiy altered and rescrbed, ’f».'ig;c".ozz.isi‘.e nuy bve present, as much of the
Pyroxene has a anall optic angle. 1iignetite pl".erzocryslts are distributed
tirou hout & slide., |

the grouwndmass consists aimgst o tzrcly of glass shards., Huch of
_t:zé glass is highly distorted gac reninbles microscopic cherron folds,

The [lass shards are compacted and l:ttened around phenocrysts, Lérger

- Tragnents of glass within the grouad:sss are dark-brown to mediun=broun,

whereas smaller frogmenis are'cle:azrg yellowish~browm, or light«brown,
Tridgnite occurs in the grovndmass ad weaiﬂy polarizing aggréga‘bes ‘c.hat
ars concentmted chiefl;;f betwoen ﬁ’w 'rlass frag ents, ‘
The stony welded tuff suLd...v..n.h a5 2lse contaln fragmental glass.
A phot.omierozraph (P2, 15, .Libo l) ol a thin se: tion fx'om wnit ba, OtNeil
Creek Canyon section, shows the dagnistic Yeshaped frag;ments. A slid.a
fx'om‘ :-;ubdivision iyt of the I;obinf;‘ﬁi;m road section c;optains elongated,
compacted, glass fragmen;.s and a fuw i‘t?;silayaed .’f’:)‘.‘&@!ﬂ@ﬁtﬁa 'L‘he‘ slide'also
ccntains fragments oz‘? flattened puides as is shwm by I‘igure 1, Placte 17.
’I‘he welded tuffs usually cmt«:m a yellowishebrown porphyntic

1ayer tha'b superficlally appears tc» L #flowabarded® ag is exemplified -

by sutdivision "w" of the Robinette road sectim and uni.t 3d of the

0'Neil Creek Canyon section, "‘vae zo-cm:nimc :L.ycr is usually near the

niddle of a unit or about two-thiras of the distance downwa.rd from the
top of a unit. | ‘

. I‘hin sections of this rock do not contain discrste glass fragments,
The glass, which is usually devitrified end microvesicular, is not broe
ken, but is continuous across the slide (Pl. 17, fige 2)o It is compacted




arowad fragaental or resorled phoncorrats of

rocl may represent extreme compactlo.:

in a glassy frothe Dr. Erceot Tund
showed the writer a thin sectism of
oceidian flow at Newberry Croter, Ou

this

the 1litholdal or s tony cubdivi

the ‘mlack glas

rocky conta,n sanldine, enaeame, &iv

phyri We the sanidine and ancerine o

rock In its continuity of stru
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sanidine or andesine, This

of tho frzgmental glass or flowagoe

f’pc reonal conmunic a’w.on, 1960)

wdce from the upper part o:f:‘ an -

wmon, which msembles the glass of
are across the slide,
ons of the welded tuffs differ from

8y subdivisions in iLhot they do na‘t contain quartz. These

- bridymites VWhere the yock is pox=

anocrysts make up as much es 20

percent of the rocke Andesine phu(\ r:y*stu are the most abtmdan'b. Mag=

retim‘is also abundant in these 1ocig.

Echrader (p. L1} referred to i cse rocks es tridymite xhyolites.

The tridymite is generally precent vithin vesicles or between devitrie-

fied glass fragments.

polaxizing.

Some wedgewshaped twins we:

The vridymite has a dusty appesrance and is weakly

& noted. The devitrified areas

which contain tridymite slso have potogsic f@lﬂ‘b}:‘@r which is believed to

bz szrnidine as it has negative elong:

dlona

Sphemlites are present in tle layer of black,glassy welded tuff

at the base of the stony welded tuff,

They are slso present in the

coarsely vesicular layer of stony welied tuff sbove the black glassy

123.37@2'0
are wsually sphericel, whercas those

The white to greenirslh-l-gr;a;y'

Wiar in outline and are ‘prevaillingly o

in the

spoerulites in the black welded tuff

stony welded tuwif are irrege

eddish=brine The constituents of

same spherulites are arranged vadiall around a single center. ~In other
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erherulites, the constitusris ouc Sregped arowid several céhters. | 'The :
wriler was unable to detemrdie thu sxact mi.na:ralogical nake~up of the
srlwerallites because of the sigdde; odn size of the constituents. The
sphorullites hava an index less thun talsam, ¢nd they contain peotassic
foldspar vith a refractive irdex: Ioss than 1.530 end greater than
1.515, The epherulites in tio swiy welded {uffs project into the
glass fragments within the grourdr:ios of this wecke Dre Asron Waters
(personal commnication, 1560} Lac perfomed Z-ray analyses on the
. spherulites from welded tuffc ard :oports thet they consist of intere
growths of sanidine and cristobalitiio.

The vesicular and devituiiice watwe of the welded tuffs and the
sphexrulites present in these rosls is suggestive of hoi gaseous action,
In this comnection Koss (in Nencticld, 1552, p. 52) states

~ Meny of the pyroclestic riyolites with eubaxitic texture
have been completely devitrifisd, thiouzh the crystallization
of ths glass. These show thet minute crystals have grown ine
ward from borders of the tuff :reins., in many specinens of
this type spherulites have slso developelees s '

The only recognizable minerals in the devitrified rhyo-
lite tuffs are feldspar and teidynite. In many specimens
tridynite crystals project into cavities... ‘

The completeness of devitrification, the character of
the minerals formed (teldspar snd tridymite), end the ter-
rinated crystals projectiny into cavities are‘all phenomena
indicative of crystallization in the presence of hot gases,

®oeoe
The spherulites within the coarsely vesicular, stony, reddishe
brova welded tuff layer gbove the bilack, glassy welded tuff have been

torn and broken in a mamner similar to that deseribed by Mansfield amd
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I
foes in the explanation of Flrtc £ 014
“hegs authors, this feature g fanrared to be saus
action after deposition of tie

weldod sy

Schrader (p, LL) classiricd - ..s Weks ex fhyolite on the bésis
of ctemical analyses, The rocks pon
desine phenoérysts are more abundini than those of sanidine, However,

cal analyses are more definiiive then radal enalyses, these

Tocks are probably better classificd s myolitas welded tuffs,

as chemi

Two fragmental dikes which ap feostically related to the welded

'l‘r n N
as me

tulfts intrude vitric Volcanic welded tu’fs north of Canyon Creek

(Fl. 18, fig. 1), Ihe larger of the up A kes, wilch ig nearest to the

lef't rargin ¢f the above citeg ‘:t“igurul,. was examined in some detall, and
& closer view ig shown by Plate 18, figure 2, fThig dike, which is ver .

tical, is Cxposed for a distance o 153 feet along its strike‘ and beconmes

| thimner towaris the upper part wh

er: it pinches out about 60 feet beloy
a velded tutf bed, It is rot traceabls into a welded tuff, The nearly

horizembal, stratified vitric wlcanic ash which the dike cuts has been

deform:d by thre dike and dip.s away Jron it at mg;;;es as high as 70

degress, Measurements taken atout 50 Teet Trom the bottom of the ex=

posed part of the dike indicate thas 1t 1s at least 39 feet wide. The

rneguscevic chara.cﬁer;’.stics of the rocks within the dike at the point,

of reasurement are shown by figure 2 below,

Ne Imre busic than Thyolite as ane .
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30 e
vitrie ' vitrié
volcanie 2 b & b , a volcanic
&sh ‘1-.5 ft.‘——el ftg——ii.ul(; ft. ——-—-—{; ft. -———..1 ft.— ash

Flgurs 2, Hegascopic c}xar;zctcristi.«.::dof fragental and/or welded tuff
dike exposed north of Canyor Greclk, about cme mile west of the Euckhorn
lddge road. a, Silicified ang opat irzed turft; b, welded tuff, dark-gray
to black, glassy, perlitic, cruw wly, porphyritic, masglive; ¢, silicic

- roclk resembling welded tuts, dightey oy and bmtmish-gray to reddishe
brows; coantaing obsldian and pumice Iragrents ag long as 2 mm., The :
neaguroments were taken across tis dike 2t a paint about 50 feet above
the lowest exposed part of tiie dilke, :

The fragmental silicic rock newr the centsr of the dike is not Pré=-
sent in the upper part of the dikv, The darkeray to black, glassy
welced tuff is massive and porphyivic with feldspar crystals as long
85 1 mme Locally this rock is co arcely perlitic and the onion-like
Partings give the rock api 110%-1-11}&@ structure, Some of the rock has
a pitchy luster and may be pitchstom in part. Samples of the dark_-gray
to black, glassy welded. tuff from the dike and from the base of the

wlded tuffs have marked lithogical similaritics,

. The dark-gray to blaclk, glassy tsas»ldegi tu££ is porpkwri‘bic and cone

sists of phenocrysts of sanidine » andesine, quartz, and augite which
are surrounded by a fragmental glassy groundmass, Sanidine phenocrysts
are corroded, and they are embayed by the groundmass. - Soms of the sanie

dine phenocrysts are tilnned according to the Carlsbad law. Andesine
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phier ;ocryolaa are by far the most aiundant, These phenﬁcrysts » Which are
no gonad, wually are corioded arsl have a subhad:ﬁl outlim.. Some
grwlns display cross-twlxm.in“. S Some o; the .mdeuine phenocrysts are
anslay i shape and appeaxr % be Iragmertal, Scme grains have been
trclen anc the parts separated by the groundmass, Augite phenbczysts
arey smaller and less abﬁndan‘t. than 'pﬁe#zocrysiasl of the other ninerals,
| The glass within the groundmess inciudes larger (at least 1 mm
across the maximum dinens: ioa) grains of light-brown glass and smaller
grains of gray glass, Tho lerger cralne are highly contorted and have
been bent, broken, and streiched ¢ dravn out (¥ o 19, flg. 2} The
glass grains have a subparailei ar'r.:.rxgement, and bow around the phenoe
Crysts. A few of the Lght-bromn glass grains have g Y=shaped I‘éx‘m.
Wita erossed nicols the perlitic torture which cuts“acmss the glass
gragLAs 18 apparent, The glassy gromdnase is devitrified locally into
weekily polarizing irregulay areas wilch contein feldspar and possiltly
tridymite, In places the rock i.) It ‘Vrovvsica..dar. Between the glass
gradus are weakly polariming mimite crystals which make up L0 percent
of the sample. The minute crysials, which the m"ﬁ. ter believes to be
tridymite, occuf'as dusty or sooty sggregates. leany of the minutg,
crystals radiate away from & comron center in a I"pherulitic or fan-
shared manner, Diagnostic wedg«:»shz o,d twins were not observed and

the crystals have g mfractivb index higher than the surrounding glass
but lower then balsam, -

T,
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Estimated percentages of thc constitumts observed in a slide from
the fragmeatal bromnish-gray to re: iish-brown silicic reck ares 60
percent fragmental glass; 20 percent 1i'thic fregments; 15 percent ane
desine; and 5 percent of quartz, swidine, zlrcon, and magnetite (Fl. 19,
fige 1)e The siide cormtains lital: fragnents of obsidian and punice
which are as much as 1 mm in the mudmum dimession. The obsidian is
davii=bram and is separated by .m:m';zi;d lines wiich give the fragmenﬂs
a bzmdéd appearance, The punice fragments are gi'ay and have drawm out
vesicles which traverss a fvaunczx‘c md appsar as dusty lines, }ﬁ.ghly
alta. red, indeterminate lith::c fragents with agwlar feldspar crystals |
were also cbgerved, The glass :ﬁ:'a tentsy which are yellowish-brown or‘
light-broun, appear in a varicty orf wrm Y- shapes, lunar shapes,
broken vesicles, and elongateu (3 eing ’i‘he fragmental glass and the
- pumice and obsidian fragments haw & subparallel arrangement acx"dss
" the slides, The vesicles within p— of the pv;miée.fragments are are-
rangcd nornal to the subparaliel g; ins of glass ad obsidian._ Minute
«.rystals, which nay be txidymite s arsd aloo present between the glass
‘fraguents in this rock. Andssine CI;ySt&lS are not zoned, and they are
- predominantly fraguental with anzulur edges. kaandomly diépersed .grainvsb
voi“quartz end sanidine were observed,
| The silicic rock is predomimnu.y brovmn.m-gray to reddish-brown;
but it also has a light-grey var:.«mtya | The mghtogray vaziety contains
fragmental glass, lithic fragments of o’o..»idian and pumice, plagioclase,

sanidine, and quartz.' The glass has s in addit.?.on to 'I-shaped and lunar
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shuped foxns, Lragments in © e of wmbrokan vesicles; The major
diifereonce betugen this ruc f.c ent 175 brouaish -e;::'ay to reddish—bx'obm
silicic rocik is in the color of 1. flags uwhich is clear to gray or
lozally is tinted yellowishelvein, The Lron wi't':,h‘:i.n the glass of the
raci:lish‘-gray to reddish-broz«m rock Ls probably nore highly o:d.diued
whilsh would account for 'tha color @ iffer 20Ce. '
Althou h tho dike is mt t Y ac. ‘*le lato a velded tuff, there can

be little doubt that the dike is gonstie al..y related to these rccks

because (1) the dike c'ontaim rocks uh&i are r.icro"copically fragmental,,-

- with glass framenus that are siailor in i“om to those desc:ri‘oed in the
- welded tuffs; (2) the rocks in":;‘he um are mgascopically similar to

those contalrod in the welded tulfs; and (3) the dike, as well as the

welded tuffs, contains senidine, andesine, quartsz, pPyroxene, and tridy-

mite. Dr. faron Waters (persona. Com .Lunicam«m, 1960) » states that

he has mapped similar welded tuflf dikes .;outbuau'b of.’ Prineville, Oregon,.

and tha‘b one of the dikes wes trucesble into a welded tuff flow.

The welded tui‘fs within the 'k:. ‘518 arvea were not mapped in suffi- _
cient detail for the writer to propose a detgﬁ.led theory for the origin
of these rocks. However, the writcr does not favor a pyroclastic orie '
gin as outlined by Mansfield and Ross because of the associated frag- ‘
mertal and/or welded tuff dikes. e writer believes that the welded _
tuffs are flows of highly gasac;m: » ve‘esic:u:l.za:b:!.ng;,-1::].»35'('.1::, puniceous
glass thet ruptures and breasks into i‘raments becsuse of pressures
exerted by the entrapped gases and riresses exerted on the glass dure

ing flowage. Prior to complete solidification,




- the plastic hot glass was compasted because
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- of the loss of' gases and the

welzht of pumiceous materiel.

Loe énd correlation g_f_ Terticey rockss ..‘f;efixﬁte gges capnot be
assigned to the fertiary volcunic :-;wc:‘k;: c‘ﬁxpowd within the coutheastern
perl of the darbldg,e 1 quacrangle, as fossils huI‘G not fcﬁnd assoclated
with then. The'porphyritic rhyolite is an e:’c'{}énsién of simiiar rock in
the Jarb‘id‘g«;e Mouzxtains‘ (Jartidee qucxifanglé) wich Schrader (1512) |

called the older rhyclite and asrignod a Flocent(?) age. The porphyritic

rhyolite scems to be definitely of lilccene agc and probabily of late me-

cdiel or early late Miocens &3€. _
Robert T. Coats, Y. S. Gc:alcé;ic "l furvey, currently is mepping in |
the Jarbidgs quadrangle to the west of the mapped a ea and provisioﬁa]ly
¢alls the older rhyolite of Schrader the Jarbidge rhyolite., In refere
ence to the age of the Jarbidge riizyo?.iéé s he states (written cummunication,

Decenber, 1959);

Zoth Axelrod (perscnal o) and Stirton now call equivae
lent (2 beds under the Jarbidy: rhyolite uiddle Miocene. This
would guggest that the darbidge is late middle or early upper
ihocenc. The beds that furniclh the Leaves bo Axelrod and those
from wiich the vertebrates come tiat Stirton identified are
ceparaled by some distance, wnd are nod quite identical lithoe

- logically, but both are wrconformable beneath the Jartidge,

The vitric volcamic ash and velded tuffs are prébably of late Miow
¢ene or early Pliocene age and posgsidly include rdcks of medial Fliocene
aze. Ven Houten (1956, p. 281L=2019) descrlbes 2 late Miocens to medial

Pliocene "w)itric tuff wmit" that is extensively exposed in Nevada, His
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fvitrie tuff unit? includes vitric Wwily reworked ash, interbedded sedie
nmeats, and welded tuffs cierivecl froa local sources, He étates(p. 2815)
that the "vitric tuff unit® forns Zart of the middle member of the Hume
boldt formation as outlined by Sharp (1939) in his description of expo-l
sures noar Twin Iridges on Huntingtion ireek, soubh of Elko, Nevada..
Near Twin Bridges, the Lwaboldl :C::,mai::.i. on,-‘ a8 measured by Sharp,

is 5800 feet Thick, and on the vasiz o ithology is divisitle into
three nembers, * The loiqér member conslits of a breccia of Paleozoic
Linsstons, z‘rczéh-water dimestore, shaiiu, and conglomerates, The middle
nencey 1€ made up of wlcanic ush Geponited predomlnantly in fre_sh-water
lékes. The upper member consicty o ¢earse fangloszsrates and conglamér—

atese Cherp indicates that the Humbolct formsticon crops out at least

“ar north &s Contact, Nevade, atcut 18 miles cast of the mapped area.

0
b

&

he basls of vertebrate fauna and fssil flors, the Humboldt formam

g

tlon vzs assigned a late Miocone or esrly Pliocere age by Sharp.
‘Van Houten (p. 2811), from infcrmufbion fumished by Axelyod, intie .

mates that rocks within the lowar menber of the Fumboldt fdmation of

Sharp are Qligocene(?) or eardy ficcene{?)., Harold E, Malde, U, 8. Ceo=

logical Survey, (written commnicatlon, November, 1959) reports that

Dwi.ght "l Taylor of the U S. Goologlcsl Survey regards soms mollusks

‘collectsd from linestone low in the Huwsoldt formation near Twin Eridges

on Huntingten Creek as probably Oligoéeue, but possibly late Eocens or

early lliocene sge.
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Apporently the Humboldd fonmsiion Lo divisible in Lo many units and
has been vsed as a basis for conprilson of recls of such o wide range

of uges that correlating “hs vituric vol.c,mlc ash deposits in the mapped

33

Carca with it does not lead o = ey pmcise, age detemmination, The
wriler believes that the vitile velcanic ush and welded tuffs are COT=
relative ulth the "vitrle talf wnith (widdle member of the Humboldt
fornation) as outlined by Van Eoutice

Lovejoy (1959, pe 55551 6),, ¢ the basis of mammzlian foﬁssils fron
vitric tuffs, .assigns a laete Moceno ag
exprsed in the Lone Mountadn arce, sbout 22 niles northwe.;t of Elko,
Neveday, and about 70 miles southweol of 'i:he napped area. He corrclates
the vitric tuffs and welded tuffs ¢iposed in the Lone Mowntaln area
vith Van Houten's “vi’oric tuff waii,w

Coats (op. cite, wm.utc..c. conz.ideation) has mapped vitric tuffs
bencath welded tuﬁ‘s in the aljacenl Jarkidge quadrangle as Jenny Creek

tull (uwpublishedjs In discussing “he age of the Jenny Creek tuff Coats
statess
The age of the "wvitric tull wit" is, as you say, proe

bably Late locene to carly Filocens. 4 very small flora

(two species) was tdentificd | Ly ie We Drown as upper Miow

cenes Kenneth Lohmenn idenviiied the diatoms as Yearly

Pliocens or possibly Late ljiccone with a preference for

early Pliocemes". These beds I am calling the Jenny Creek

tuff, after exposures near the junciion of Jenny and Jack

Creeks, in the Jarbidge guadiraig

The wolded tuffs exposcd wiihin the ares were deseribed as Plioe

cene(?) younger rhyoldte by Schrader (1912) and, as mapped by hin

v

ge to wlixde tuffe end welded tufrs
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(Plsz2 1 of his report), tals thyolite do conlinuous from east to west
aeress the Jerbidge, Jarbidge 1, and Contact cuacdrangles. Schrader also
indicates that the younger Tijolitc Ls tracea’le across the leveda state
ilne into Idahoe.
Recent investigators belleve 1ot the younger rhyolite of Schrader
18 couposed rredominantly of welder buff. Harold E. Mslde and Howard
ke FPowers of the U, .S. Geol ozlcal furvey are currently mapping the Ter=
tiary rocks of the Snake Hivsy Plais in gouth-central and southwestern
Ideho. Malde {op. cite, wridten cormnication) reports:
e there I have worliad with ZY rold e Powers between Twin
Falls, and Mountain H‘,n.} I :r ¢ oldest rock unit is '
silicic latite occwrring mal: ‘lv as ‘z:clded tuff, bot including
some badded vitric tulf ead lava flows, COI""‘@IGtch with the
younger hyolite of Schrader. ‘Thus, even though our reconnalse
sance includes observaticas of older vrocks at margins of the
Snalte “lver Plain, the only foruation we nave studied in dew
tail tu at can be correloted with the ITlk Yountains is the
silieic latite. In a report nov in prepammon, this rock

unit lu included in 2 reglonal “ormation nswed Shoshone
volcanics,

dccording to Malde., the Shochon: veleanics gt Jump Creek and Reyw °
rolcss Creek, Idsho, are overlain by vhe Poleon Creek formation that
contolns Clorendonian (lower Plio ,orm) mamalse |

The Shoshone volcanics as described by Melde are usually porphye
ritic With pheﬁociysté of and.esiri«aa 5 a::lﬁ.xlepyroxczrse, ‘hypersthene, zircon,
end **lar'neti te, but no sanidine; hnx ende, or biotite, ‘I‘he welded tuffs .
er:«:po:;ed in the mappad srea are di“forent mineralog gically fmm the Sho-v
ghone volcanics in that, in addit:'.on to the minerals listed by Malde,

they also contm.n quartz and smitum.
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Coats gives the neme %oy wr :’6in{; wlcanics® to welded tuffs exe
resed in the Jarbidge quadrenglic. This is the younger rhyolite of
Schrader, Coats correlates these rocks with the Shosheone volcariics
of Malde and Péwers. He staters
eeel cammot put the Covar Point very high in the Plio-

cene, because it is overlel unconformably by the Banbury
forpation in the Jarbidge gurdrangle.

The welded ’cui‘f'may possilly Le equivalcnt to the welded tuffs

described by Mapel and Hail (1556, p. 9-16) in the Goose Croek district,

Cassia ‘Coun*ty, southem Idahos Acsording to these authors s four wolded’

tuff beds are intercalated withir volcanie sch of the lower‘part of the -

Salt Leke formatdion which measurcs about 1550 feet. The welded tuffs
as described by Mapel and Hail sz gray or Llack to dark i'eddish~brown, ,.
and commonly have a layer of black obsidian at the base that rahges in

thickness from a few inches to as much as 10 feet. These authors, by

fossils, date the lower part of the Salt Laks formation as early and/or.

medizl Pliocene. o ‘
Youngquist and Heegele (1956, p. 15) describe welded tuff with a
 6-Inch bed of fragnentel obeidian-like rock at the base in the Cassia

Mountain region, Twin Falls and Cassia Counties, Idaho (about LD .mi'.‘l.es .

northeast of the mapped area). These authors, in referring to the z?ef
gional distribution of these rocks, states

seehlso, a very thick scection of welded tuff is present. ,
to the west of the Cassia [fountains in the vicinity of Salmon
Falls Creek and on the northern flank of the Elk Mounteins
which nose into Idaho from Nevada south of the Idsho village




of Thrce Creeks (Fig. 2). Lecerdingly, velded tuffs are
apparently very abundant in ey of Idahs south of the Snake
Fiver, e would like to stebe franily that we are unceytain
as to the true org gin and natvye of many of the flowelike
rocks in the Cacsia Movataln eroa, for clogep inspection and
studies have shown that nany ol ot we Tegarded in the field
as trme flows are prolay walded tuffs. we suggest this as
an interesting field for fux ‘hor ressarch, .

In sumiary, the porphyritic ihyulite is o siocene age and probably |

¢l late madial orp early lats Miccone a8 It is correlative with and -
foimus part of the older rhyolite cf «chrader ard/or the Jarbidge rhyo;-
lite of Coats, The vitric wlcenic zch and welded tuffs are probably
ol late Miocene op early Pliocene a.c and possiolsr, in part, of medial
Pliocene ege., In Nevada, these rocks are Correlative with the tvitric
WL wndt® and/or middle member of T Humboldt i‘oma’cion as outlined
by Ven Houten and with the Jeanny Crecl: tuff and Cougar Point wolcanics
which are currently being mapped by Ceate in the adjacent Ja.rbidge
quadrangle, Thé Cougar Point velcernics are breconinantly weldad tuffs‘ '
and were mapped as younger rhyolites by Schrader in 1912,

The welded tuffs are traceable northuard into Idaho (the ‘thesis
erca is 7 mlles south of the Idahoe :ﬁ;‘tzz"@ line) and are Probably corree
lative to the Shoshone voleanics, a ropional fomational name proposed
by Malde and Powers for rocks exposed Letween Twin Falls and Mpuntain
Hora, Jdzho. This rock unit is silicic latite oc cwring malnly as welded
tuffs, tut including some bedded vitric tufy and, according to Malde and
Powers, 'is correlative with the yourgesr rhyolite of Schrader, ‘

| The welded tuffs may also m cc&ral.ative with welded tuffs in the

lower part of the Salt Lake formaticn &8 described by Mepel and Hail




8l

“in the Goose Creek district, Cacsia wounby, Ldaio. However, as the (oose

Crozi district is at least 70 mile: from the mepped area, a precise core

relation will have to ewalt roxe £1i:1d work in the surroundlng areas,

(uate rnary aliuvium:' ks uf thilc age mantle earller rocks as
unconsolidated sﬁream deposits, loonl detritus, and alluvial fan matew
riale Allaviwd is present alom; Ui streamt valleys of Line, Canyecn,
and, Cottonwood creeks Whéxé it inelodes groavels and finaf~grained‘sedi-
ments derived chiefly from Tﬁrtiafy<volcmmic rocks, The alluvium is ab
least 10 fset thick near the 0Vji:il rench, as dredged irrigation ditches
peztrete 1t at this distance,

in alluQial fan, which is legs then 100 fect thick, is present near
the range front fault thal bowis . ihogeny Llsphant and White'Elephant
tuttes on the southeast. The allu.lzl fan consists predominently of

colcle= to boulder-sized fraguente of silicified famlt breccia derived

fron the zone of cataclastic rocis ldch delineate the range front

fault.
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