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HLY TEATIARY VOLUANIC nooxs IN 788
IRON SPRINGS DISTHICT UTAH

INTRODUGTION

Study of the Irom Soringe distriet, by the United
Etates %%ﬁl@giﬁ@i furvey, hae been in uprogress since 1943,
Economic interest in the district centers around megnetite~

t oceur s replacement bodies in limestons at

hematits ores tha
the margine of three eerly Tertiary lasccolithic intrusions,

The Survey stedy is intended to provide s comprehensive ssocount

of the sresl geology, vith escheslic on the mechanlsn of
emplacenent of the intrusions and the origin of the
mineralizing emenstions that formed the ssscolsted lron ore
bodies,

One of the major roek units in the dlstriet is a grouwp

of voleenies that form the outermost ringe of terpst patterns
formed by roeke uparched by the intrusions, The voleasnies were

svidently spresd out on the surfsee just previcue to ths




emplasenent of the intrusions, Besause of thisg tims
rélztionship and becsnas the voloanis vosks ars glosely

osition te the intrusive rooks, %ﬁ@g

eimilar in chemiesl comp
have an important besring on the msjor problene mentisned
above, In addition, the volesnies ere of gpesisl iﬁ%@?@%é;
on thelr own merit, besause they consist malaly of turfs
which exhibit distinetly different types of 1ithifsetion,
Bome of the tuffe are mevely erystel ash %%iﬁk,%%@'@@%§g@t@%
efter é@g@gztzeﬁ while others %xﬁi@%%;?ariagﬁ ﬁ%gr@%% %?;,
welding by thelr own heat at the Ei@% 5 4 é@géﬁi%ﬁ%ﬁ, Une such
tuff ls so completely welded that 1t is resdily nistaksble for
& Tlow,

The %?i%%?*% attention vasg %ﬁ?%ﬁ%@% te the problen of
the ericin of the velesnie rocks by J, H, Haekin during ths

%&@ﬁ he sssisted Meekin in the fisld, This

summer of 1948
report is based on study of the fleld reletisns, and
examinstion of sbout one hundred thin seetlons durins the

During the patrslogle atudy particulsr

winter of 1849-1950,
sttention wes dirvescted to mierotextures anéd microstructures ia
&n affort to understand the manner of orilzin o6f the valsanis
rosks,

The writer wishes to thank Maskin for his puldance znd
sssistance throughout the atudy, and J, D, Barkedale snd Haward

Coombs for thelr intersat and help in the petrelogic study,
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GBERERAL ou

The Iron Sorings dlstrist is loestsd in the Great Basin
just weat of the Huerlecsn Pault zone in southwastesn Hteh {ose
Figure 1),

Flevations range from 8400 to 7900 feet, The siopes
and tops of the hills and sountains are eoversd with %?%ﬁ
groethe of Juniper and Desert Pinion: lecully thisk tanslesz of

g%%ﬁ% Uak and Hountain Mahegsny oceur sbove shont 8150 feat,

Wz@

The lower deasrt arese sre sparsely soversd by Same Brueh,

oy

Greasewced, snd othew desert plants, Ezeept for the alluvienm
coverad dessrt beeins and telus sceumalstions at the baass of
eliffs, exposures azre exsellent,

The geslogle map (Figure 2) and the solumnar zeotien

¢ 8) illustrate the velatlon of the voleanle rocks to the

pensral peolopy of the dlstriet, ©On ths mep detells of the

atructure of the sa2dimentsry rocke heve heesn greetly simplified,

as heve some of the dstells of peet velesnie faultine nesr the
i v border of the sres,

Beven 71t pusdvencles, snd 2 report on the Tron Eprings

dlstrict sre being prepaved by Msgkinm for the ¥,5,0,8,
The firet Eeolozie event recorded in the district was
the desoaition @f %ﬁ% dJursseie Homestake formation, which grades

upward into the "Entrada’ formstion also of Jurascle age, The




38°

113°

Beaver

.4
7
)

Mt. Stoddard \

St. Géorge
8

AR\

x2g Kanarraviille

pdar City

After J.H Mackin

13e

FIGURE | INDEX MAP. THE RULED BLOCK SHOWS THE LOCATION OF

FIGURE 2

38°




RIEW)

INTRUSIONS

= -VOLCANICS

NN UNDIFFERENTIATED TUFFS
BIOTITE DAGITE TUFF
UPPER RHYOLITE TUFF
MIDDLE RHMYOLITE TUFF
QUARTZ LATITE LAVA
LOWER RHYOLITE TUFF

Mﬂm EOCENE SEDIMENTS

CRETACEOUS AND
JURASSIC SEDIMENTS

.

ESC

ALANTE DESERT

37°35

VALLEY

LAKE

RUSH

[ MT STODDARD

HARM

ONY - MOUNTAINS
) i MODIFIED FROM LEITH AND HARDER

FIGURE 2 .= GEOLOGIC MAP OF THE IRON SPRINGS DISTRICT

9 { g miles

II!'?O'




...'. :.'. ’!..u A \
L I Y e ® ¢, ®
LT e, ..t ] VoLCANIC SEQUENCE (1200 -t400") $EARLY EocENE
. .‘.' e . L. . .
._:.—./.t e ',: s o @ 4
T, . ... v r L) )
T 1 - \

CLAaroON, FRESH WATER LIMESTONE
L+ ,L;I ] SH:LE’ SAE " AND FOCENE AND

e ~ U — NDSTONE '

=== ' -, OR CRETACEOUS

— T CONGLOMERATE (ABT. 1000’)

o .- =TT
e - .
. o 0 .

T \

.
o

IRON SPRINGS, SANDSTONE, SHALE
CONGLOMERATE AND FRESH &CRETACEOUS

WATER LIME STONE (1000-5000")

ENT RADA, SHALE AND INTERLENSED

Ju
ARKOSIC SANDSTONE (0'-20 o) RASSIC

HOMESTAKE LIMESTONE (200~ 300’)} JURASSIC

' MONZONITIC  INTRUSIONS : }pOST VoLcanic

FIGURE 3 GEOLOGIC COLUMN OF THE IRON
SPRINGS DISTRICT




o sopfised

b

ithie latrusions

hieg iron was

s




POBE

Sinees the intruslons wers emplsced erssion has

setive, In general the more easily eroded sedimentary rocks

form valleys and lowlends while the intrusive and volsanis
rosks form wmountsincus uplands, A11 of the rocks of the

distrist are dlsplased by basin 2nd range faulle,

VOLOABIC SBQUEROR

Leneral Btatement

Figure 2 illusirates the 4lstribution of the voleenle

seguense afler deforpation apd srosion; the volesnles

Y

gndoubiedly onoe coverad the whole district, end extended for

some distsnce To the seuth, weszt, and north,
Table 1 shows the unilz that mske up the welesnie

Bumbers st ths vight nd vith the numerisal

iation of the volesanles in 3 reconnzizsanee repori by

Leith snd Harder (1808, p. B0},
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fferantisted tuffe
,@zizﬁ Daelits talr
2 velite tufr
, olite talf
= latite g&%@ i
yolite Tauflf ﬁ%§ %@ﬁ@rﬁ%@%
Leith and

thet 1t thiskensz and bheeomes

-

&

sgposed loeally on the

b

i slong the east sides of the

whers ths thicknees 1s probsbly less than 15

Bverywhers the Lower Bhyelite tuff 12 sonformeble on the

Ho rempnants of this unit er detritus from 1t sre found

a2t this horizon in the southern pari »f the 4lstrict, Thus it

rd thinning »




§s
g

4 typlesl spesinmen of the Lower Bhyelite tuff iz 2

addish brown coler, The groundmess ls flae-srainsd,

.
#

o

&

af thz rook woluse,

The proundsase 18 sompoged sntirely of ash slzed glaags

The glase lg speekled with minute magnetite arystale

znd tiny birsfris

deylirifisation,

looge mese of ash whileh was compressed by overlyling wvoiesnie

g

¢

upits snd 11ithifled by devitrifisatien,

&

The feldspar phenoeryeis are sanidline snd sndsslie~

lsbradorite ip sboutl egusl gyusntities, Blotlite, azltboush

suslly fresh, is and chiorite

oegesionslily sltered lo megnstils 2

gleavegs erseks, Eornbleande 13 gompletsly alterad 1o

B
B
L
=
o
)

L

magnetite snd ehlorite, its original presence belag atlestsd fo

by eubhedral erystel outlines,

Suartz osours gnly as rars,

¥
widely seattered srysials,
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FIGURE 4
LOWER RHYOLITE TUFF

Showing vitroclastic structure largely obscured
by devitrification, North of Three Peaks,

P - plagioclase; S - sanidine; H - magnetite
and chlorite from altered hornblende, x 60,




Ouerts Latite Lavs

UBLlt szagrs thraoet

skness Iron & mazisum of

in & few small aress, Although the mineralogy is

srently constant thruout, and ths .

aranes is locally

ghangee 1B sirseture

The waristion in

different flowe at éifferent plases, but no proef =

ng of one Tioew uwpon another has beep obesrved, The

ments, The conteel with the lever turfs

#ith less thap an ineh of contaet effeet st ths top of

Leriying tulf,

e,

nas the . grance of an ubglased poreslain., Thruout

ounimass are asattered phenoerystis, primeipslly fels

ounta of blotite, Vesloles comuonly oscur within the

unit apd are slusys atrongly drswn oul by flowage., Variations

conformsble upon elther the Lover Hhyolite tuff or the

The groundmaes of ibs Qmaris Latite is hard, éense, and
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4 glze and &%@%ﬁmﬁﬁ% of vesicles, smount
snd kind of weslels filling, 2284 the leesl presence of sn as

hrecols on the 1op.

Bl #1 or nepy

5 gtrongly folisted purple phase is fov
the top of the unit at several pleees, This phase ls
strikingly similar to the middle follated layer of the Ypper
Rhyolite tuff, {sse below). The follation 1s dus o sirongly
flattened, 1ight purple lemses, whieh differ from the lentloulee

in the Hpper BRhyolite in that they are drawn out in sddition 1o

belng Tlaitened,

The photomieregraph, Figure § shows the somevhat

devitrified groundmass typleal of the unlt., The nonfragments]
charagter of the groundmess, along with the strongly drswa sut
vesicles Aistinguish this flew rock from the chemleslly simils
pyroelsstiss, Phemoerysts thruout the unit sre malaly
orthoelase with mimor amounte of sndesins-<labradorite and
bistitse,

ngly foliated top

phase is composed of flattened snd bent glass partisies,

similer to thess which meke up the groundmsss of the Upper
Bhyolite tuff, The Tlattened and drsun out lighter bande erse
somposed of a felty maas of feldspar laths and fine grained

guarts similar te, bHut mere even in texture than, the lentieular
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FIGURE 5
VESICLAR GLASS OF THE QUARTZ LATITE LAVA

The glass 1s partly devitrified and the vesicles
are strongly drawn out by flowage. North of
Three Peaks, P -~ plagioclase, x 80,
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FIGURE 6
STRONGLY FOLIATED TOP OF THE QUARTZ LATITE LAVA

The lower half of the photomicrograph is the
groundmass of strongly flattened pyroclastic
glass, The upper half is the fine grained
guartz and feldspar filling of a flattensd
lenticule, DNorth end of the Eight Mile Hills,
P - plagioclase; B - bilotite; M - magnetite,

x 60,




e

fillisge of the niddle laysr of the Uoper Fhyslite tuff, This
top Tollated phage prodbably represents 2 depoelt of weldad

jroelastic material which was laid cown on top of the still

g

¥

1ot %ﬂ%gfiﬁﬁiﬁ% iavs,

S
=

§

Saffielent work hes not besn dome with the unit to Te
sure of the details of warlatloep withla it from plecs to place

in the distriel.

Hiddle Bhyolite Tuf?

The Middle Ehyolite tuff is remarkebly uniform in
thiekness {300 to 400 fest) snsd minsralogy thruout the dlstriet,

it 1s conformsble upon the preceding flov anit snd locally upon

Claven sediments,

The Middle Bhyolite tuff is lisht gray, light pilak, or
iight lavender in soler. The groundmsss is fins-grained,
ususlily lusterless, and hes a chalky appssrsnee, Phencerysis,
wainly cuartz sad feldepar, with alnor smounts of blotite and

of the

horsblende, meke up ten Io twenty pereent of the volume

rogk, Thruout the unlt =re smell angulsr fragments of othey

volesnle rocks, whieh are cemmonly less than one-hal? ineh in



i7

maximum dimension,
Loeslly st the nertheast end of the Fight Nile Eills
the typlsal rock deseribad shove grades downward inte 2 medium

ts dsrk brown basasl phese, vith s glsssy appeering groundmass,

%f‘si%

whieh ineludes oscasional thim stringsrs of pure blask gls

& @ﬁ@

58y

up to one-gixteenth ineh thiek,

The photomieregraph, Flgure 7 1s typlesl of the Hid idle
Rhyolite tuff, The groundmass hes 2 vitroalaatiec texiure made

ap entirely of glass fragments oF shards, The shsrds have

fragmental nature of the groundmssse ls partislly sbesured by
adsvitrification shieh causes the glass to have fimsly gpackled
birefringense, 7Ths writer believes that devitrifiestiom,
possibly due to its own gaseous emanations, was largely
responaible Tor the lithifsction of the unit,

Figure & 1s 2 photomicrograph of @ specimen from the

glassy basal phase, Devitrifieation iz not strong snd the shards
whish maks up the groundmass are clesrly seen, Hers the shards

sre flattened snd bent without fraeturing indleatlng the pressnse

of consldersble besat whish probably welded the basael phase 10
give 1t 1is present glasay appearanes,

Thruout the unit the phenoeryste sre malaly quaris,




FIGURE 7
MIDDLE BHYOLITE TUFF

Showing devitrified vitroclastie structure,
North end of Eight Mile hills,

P - plagioclase; O - orthoclase;

M - magnetite, x 60,
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FIGURE 8
BASAL GLASSY PHASE OF THE MIDDLE RHYOLITE TUFF

Showing flattened and welded glass shards,
Northeast of the Eight Mile Hills,

O - orthoclase; P - plagioclase;

B - blotite, x 60,




groundmass of the darker brown glusey phase 2t the northeset

Eight ¥ile Hill

2

Te

Ppper Bhyollls Teff

basal layer of blsck and red glaeses a few

ile strongiy ¢

& top bard dense phsse 20

The Upper Bhgolite tuff is composed

paraist thruout the

ollated layer 50 to 100

to 80 fest thiek., The overall

thicknees 12 150 to 300 feet. The Upper Fhyolite tuff ie

evarywhere sonformable upon the ¥lddle Bhyslite furf.

The basal 5 to 15 fest of

lover glass laysr is

alweys & luatrous Tresh hlask obsidlan., At the tep of the

obeidlisn are scettared yad

in dlameler; the spols become more sbundant noward snd within &

gluss spots sboul one-elighth insh

feol or Tvo the rock is entirely red glass, Another blaek

obsidian layer, similarly related to the red glaes comseonly

soours 10 to 20 fest sbovs

iz less luslreus than the blask gless, snd hss a poreelaincy

the besal obsidisn, The red i

Ly
§3v§

&4

a§ﬁr

]



irance. JHear the top of the red glsss there is often a

¢ ten te thirty fest thick with nume rous flettesed lentieular

5 -
.

ige twe to Tive inshes im 41

2

ene and cne~helf imches thiek,

he red glaes grades upwerd within & few fsoet in

vi e %}}'

is reddish brown and hae the sase semi-lustrous
the red glass, The strong folistion is due ts extremely

flattsned while to light gray Z%ﬁ%z%ﬁiﬁﬁg

o
&
=
b
8
o
i
]
i
o
B
g
b
o
o
b
o
W
@
iy
&
&
¢
ok
&
|
g2
%
i
£
o
e
8
i
)
sLE
i§§

They are spaced from sbout one-sizhth to one-hals

The lentienles superfisislly resssbls flow lines in 2
outerep, but they sre simply flattened snéd are not drsen out a8

would be the ease if they wers due to flowage

the leatleules is fine grained gusrt® snd feldspar; often the

fillisg 1s ineomplete and drusy, ané oo sionslly lneliudess z0me

minute magnetite eryetals, The lsntieules sre interpreted as

geas Tormed nings wvhish wers flattened by the losd of *he

i

overiying tuffe, 2pd later filled by smenstions from unit

teelf, Gilbert Wilson {19560) hes shown thst aueriz and albite

Jots

ean be transported in snd eryetellized from

betusen 400 to 500 degress gentigrade,

The middle phase grades at its teop 1

?‘r@



FIGURE 9

FLATTENED LENTICULES IN THE STRONGLY FCLIATED
PHASE OF THE UPPER RHYOLITE TUFF

Hand specimen showlng the lighter colored
flattened lenticules, In the upper left hand
corner 18 seen a partly filled or drusy
lenticule, HNorthwest Eight Mile Hills, x 18,




a2f the anit

with miner zmounisg of biotits and

The lath like prisms of feldspar show =21

at, byl rrad Llinssatlen, This

vertical eomprasslion snd

vk

ilatia

@%ﬁ rroundsnss

is zompoged of flatiened glass partisles or Blehs,

hilehe

d4iffer Irom the shards of the othsr pyroelastls

an not

wiayr bogndriez, This

rather than

gxireons
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FIGURE 10
BLACK GLASS OF THE UPPER RHYOLITE TUFF

Bhowing flattened glass blebs squeezed between
two phenocrysts, Northwest Eight Mile Hills,
P - plagioclase; B8 - sanldine; M - magnetite,

x 60,




glass particles,
Flgure 11 shows the transition between black and red
glazse, The emsll spols of red glass are seen io be sreaa of

radielly srranged mlerolites formed by devitrifiestion of the

blassk gless., The boundrises of these spots of micrelites srose
the flsitensd glass blebs without regard to thelr presencs,
From this 11 soems evidenl that the red glase 1s merely
davitrifled black zlass,

linted

Figure 12 iz & photomiorograph of the stroasgly fo

phage of the unit, Deviirifiestior is sirvong znd parily mssks

& Tlattensed bleb texture similar fo that of the lower glsss
phass,

Bierossepiecslly lsee Pigure 13} the lenticules sre seen
te be filled with & hoterggensous mass of oryptosryetalline
guarts sadé tiny lsthe of feldspar; incluled in this nsss sre
larger srystale which ars the same as the phsnserysis in the

g

rest of the unit,

The photomicregraph (Figure 14) show

& the groundmsss

of the dense upper phase, It shows some evidenss of having besn
fragmestsl, bul dlsznosile features are generally absent and
yere 1t not for the pzradsiion from the obviousliy pyreclastie
lowsr phases, it eould well be & dense lsva, Devitrifieatien

is strong snd as previsusly noted the phenosrysis are oriented

in & sannsr supzesting strong flsflening,

Thruout all the phases of the unit the phencerysts are
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FIGURE 11

TRANSITION BETWEEN BLACK AND RED GLASS CF
THE UPPER RHYOLITE TUFF

Dark patches are devitrification spherulites
which grew without regard to the flattened
blebs of the black glass, North Eight Mile
Hills, 8 = sanidine, x 60,
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FIGURE 12 :
STRONGLY FOLIATED PHASE OF THE UPPER RHYOLITE TUFF

Showing flattened bleb texture similar to
Figures 10 and 11 partly obscured by
devitrification, North Eight Mile Hills,
P -~ plaglioclase, x 60,



FIGURE 13
LENTICULAR FILLING OF THE STRONCLY FOLIATED
PHASE OF THE UPPER RHYOLITE TUFF

The lower part of each picture shows the eryptcerystalline and
Tine grained feldspar filling of a lenticule, The upper part
of each picture is the same devitrified flattened bleb texture
as Figure 12, Upper plcture crossed nicols, lower plane light,
North Eight Mile Hills, 8 - sanidine; P - plagloclase;

M - magnetite, x 60,




29

FIGURE 14
UPPERE DENSE PHASE OF THE UPPER RHYOLITE TUFF

Vitroclastic texture largely obscured by
devitrification, North Eight Mile Hills,
8 - sanidine; B - blotite, x 60,




sznidine, plsgloslass, bletlts snd magnetite, Blotite, though

often fresk, is commenly sliered to magnetits and shlerite.

Biotits Daelte Taff

The Blotite Daelte tuf?f ogcurs thruout the dlziriet with
2 pnifors thieskness of sbout 300 feel, Bverywhere the sontact

¥ith the underlying unit is sharp and conformable,

The Riotite Dacifte tuff is & light orangish brown or

galmon soler., The groundmess 1s fine-grained, lusterless, and
chalky sppearing, Fhenoorysts, mainly feldepar and biotite with
sybordinste smounts of brown hornblends, guarts and dlopside,

make up about fifty percent of the

rock volume, Angular Tragument
of other igneous rocks, less than an ineh or two aoross avre

seattered thruout the unit,

Bleroseopleslly the groundmass (Figure 15} is a finely

fivifed msss of angular ash sissd glass fragments or shevds,
sewitrification Lo ssen ss sslt and pepper spoearing birefringense
in the glass., %o flattening or bending of glasa shards is

spparent and the rock was probably 1ithified by eompastion and
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FIGURE 15
BIOTITE DACITE TUFF

Showing the fragmental glassy groundmass and
the numerous rhenocrysts, Eight Mile Hills,
B - biotite; p - plagioclase; 3 - sanidine;
H -~ hornblende; D - diopside; M - magnetite,
x 60,




devitrification rather then welding,
The phenoerysts are mainly biotite and plagioclase,

with subordinate smounts of orthoclase, msgnetits, dicpeside,

]

susrts snd hornblende, The plagloslase ranges from basie

gndegins thry labrodor

ite, The bletite, hormblende snd

giﬁ%%ﬁﬁﬁ are gensrally freeh and snalisved,

Undifferentiated Tuffs

erlying the Biotits Desc¢ite tuff iz & segusnce of
gaveral tuff units whish, unliks the lower unlits, thicken and

this from place to pleoe, They bave not besen studied in
t

suffislent detail to be ssparst gorrsiated with

]

guntiinsnan,

@iy

slidéated tuffs; howevser, welding is losally svidenl mear

base of some of the wnits,
5 whitleh, cbalky eppearing tuff overlies the Dacite

the district, This

g‘g
25

3
b
i ]
oy

tuf? ip the soulthern apd wsster
w¥hitish tuf? iz often separsied frox the Dacite tufl by ssnds
and gravels which resemble Claren szedimenie in sppearaase asnd

roek types, The sediments cecur se & thin vepnser lylng wpon

the fiat top of the Blotite Dseglite tuff; apparesntly this

surface was not erposed long snough Tor sppresisbles weatle ring

or aresliiol,

The pezt higher unit is very similer in sppearance to




seeite tuff exeept thet the matrix has s plnker

sontaine twenty to thirty percsant accldental fragments @

voleanis roeks, In the nporthwest snd southern part of the

strist it is separated from the wbitiah tuff by another thia

vanseyr of Claren type sediments, In the Bweltl %&23% and the

ssatern half of the Eizhit ¥ils Hills the whitish tuf? is %%%%%ﬁ

anit rests upon the Biotite Deelte tufl and is

au

carated from it only by oeeasionsl thin lenses of sand and

@ther tuff units probably oscur etill higher in 1i

gaguence, egpecislly in the Hermony Mountalins,

Ohemiesl Uomposzition of the Volesanlie Rocks

el
@

gm

yalioanic vooke

58}, ere tabulated in Teble

neing graphically 1llusirated ia Figure 16,

anelysis 2 1s 25 average Quarts Latile, It was aslected

to the lavs unit a= it iz probably typlesl of &

rt of the unit than znslysis 2°', The 4ifference between
nd 2! strensthens the possiblility that this unit

2 mporse than one flovw,

snalyeis 3 iz appsrontly centaminated with ﬁﬁg. This

has hean subtrasstsd and the anslysls resalealated to 100 perseant;




34

SHO0Y 3AISNYLNI ANV OJINVOTIOA J40 NOSIHVIWOD 91 3uN9I4

SNOISNYLNI

gﬂﬁ!ﬂ

28 ‘e ..E:... JLITOAHY H3IMOT

-..EDH 3LIMOAHY ¥3ddN

1'333 oovl

Q31VILNIYISIONN

~~

. 3 TS A Sc—— T
|
00 06 08 0L O9 0 Ob o€ 02 ol

1HI91IM  Ag LIN3DH3d



TABLE 2
CHEMICAL COMPOBITION

o 2t 3 3¢ 4 & Int,

510, 64,83 58.04 66,38 70,08 7371  61.06 65,29
Ao 16.68  18.96 13,72 14,47 13,34 16,03 11.87
Fe,0y S5.74 5,88 2,25 2,35 1.3  b.42 2,10

FeO l.22  1.33 .80 .84 .76 98 2,67
Kgo 11 54 .57 81 3,05 2,87
0s0 2.86  6.12  5.49 2,42  1.32 6,40 4,85
Na 0 .86 2,26 2,50 264 1,80 1,45 2,10
K0 7.66 4,08 5,20 5,48 7,10 5,68 5,18
By 82 2,06 .92 .97 .54 81 2,32
?,0, .35 .34 .08 08 07 30 g2
¢o, - - - - - - -
Ba0 a1 .04 A1 .10 08 17

89,81 100.21 100,49 99,96 100,38 100,11 99,34

2% Quarts Latite lava from Antelope Range,

2' Andesite from ssme upit as above from north of Mount Staddard.

3 Middle Rhyolite tuff from Eight Mile HWills,

3' Middle Rhyolite tuff., Recalculsted on the basis of 100 pereent
after removing Cal and 00,,

4 Upper Ehyolite tuff from lmiela Hills.

5 Blotite Daclte tuff from Bwett Hills,

Int.Fresh intrusive monzonite from east Granite Mountain,

[*note the above numbers of the units are the same as those in
Table 1 on page 9]




ie zhowe ip coluen BY,

nalysls 4 18 & typleal rhyolite, Lelth and Harder

red thel Tthis unil wves abrorselly high in sillics because

ofidary infiltretion., The writer gees 5o resson to balieve

any silise was added Trom any ocutelde soures,

Biotite Dacite tuff {8) is too low

Toe analysis of the

in gllles Tor a typliesl daeite, but the presenge of guaris
phenosgryste deternines the name,

The analysis of ths intruslve gqusriz menzenits is
insluded in the tshulatlion to show the chemisal simllarity

betvaen the vilesnle and lptruslve rPooks,

Az 0o anelysis of the Lover Hhyolits tuff was

avallable, the index of refraetlion

of the groundmass glass wasg

dsterained, It was found te vary between 1,494

being typleal waluyes for a Rhyelitis glass,

Iren in the Volssnle Bocks

P

in view of the chemisal slmilarity betwesn the imtrusive

and voigsnisc rocks, it ls Q@%%%ﬁ??@j that veliniete of

occasionslly found la the upper phase of the

Bhyolilte tuff, and thal unagnstite consenirations somsilmes

secur in the Tlattened lemiiecules of the mliddle foliasted phese
o same anift.

Basekin bas deponstrated thal the ezapatioss wvhish fTormed




the ors bodles assveiated with the lntruzions were derived

ratribe

ﬁ‘zs\

5
o
E}/ﬁ

&?«

i

4

irestly froe the inmtrusive rock., He (1847, p. 48] de

the process ss Tollows:

~,ﬁ“, th ‘zmﬂt wﬁ%@ﬁ ?%ﬁﬁﬁ £, is f?&%ﬁ @i
the aﬁ@ﬁfﬁg. %@twa@n the joints and in parts of
the imtrusivsn not reached by them prior te wosplie
conselidetion, denlerie i@%% wes largely satrapp
Br wﬁﬁ?iﬁﬁﬁﬁ slterstion yrodused s rock ithat

crunbkles gndsy %%ﬁ*ﬁ@%iﬁg inflgenees,

The gelvege rocks ooour &s narrow ioncs of herd fresh rock

gither side of the jeint eracks., 7This vock is poor in

femiec mimersls, heving been the sourse of t{he lron rish

spanstions, The orusbly rock which retained its denterie flglds

shows euhedrsl ouitlines of blotite, hornblende aznd auslitle

erystale, whieh are pow largely ¢hlorite speckled witlkh

it hes been impossible to dsmensirate slmllsr clear

svidence to scoeunt for the ires sorncenirstiens ian the lpper

Bhyelite tuff, However it is intersatling

minerals thruout the tuff secusnee are often allersd to shlorite

2nd magnetites {ses ¥Figurs 4), The alteration pradueis

iy confined to suhedral outlines of the altered maflls

1z, showing that slieratien, probably deutsric, tosk plsse

the $ufTy werse lzid down, Toe praesnge 07 9
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the presences of an sbunisnge of

agterie snanations probebly slanilsr %o

fronm the laceolithie rocks

frigin of the Volesniec Hooks

Leith and Harder (1508) mapped 11 the voleanle units

¥ tite with its drawn out vegleules

and nomfrasgmental grousndmsez ls s flow or Tlows sesms seriailns,

in thsir

gnilors

sses over wide arveas, This fael alene, in visw of the

o881ty of sguch aeldlec lavae, reless 2 gques!

rring the origln ef these unils. That thsy are pyroclastis

is sleserly shown by the elsstlie mature of thelr glasss

thyolite tuff, have

welied Together,

U, ¥, Bilbert {1578) hes concluded, in bhis

vineing anslyeis of the origls of the Blshop Wif, that such

welded pyroclastis deposits were probsbly deposited




Recent use of the term welded bhas occasionally Been

setion and sonsolidation, The writer

gynonymouns with ¢
nelieves 1t would be wall to restrist itz uwes o thoee

slsstie deposits in which the perticles were fused togsthey

by fhelr own heat atl the time of dspesition. P, ¥arghall (10386}

sniwbrite® [deposit s burning clouds] Io

¥ to such welded pyroglasties, In visw of the regent

sespread vesogsition ef such deposits, such & ferm would

W

oy
f
‘%3

irneous genstic namss.

yree of the Voleanls Pouks

The gource of the Iren Sprisgs Veolesnle rocks has not

‘wst the élifersul guites thieken in

that the msterisl could

It hee been sugzested,

from the
intrusions, but sven if such wers

s pust pecessarily have besn degtroyed by

the later rising intrusive magmas, Sen® of the volesnle usnits

2 they 2t lesst ssuld

it

ken swvay Trom the kaown intrusions,

wat be derived frob the gite of thess intrusions,.
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ags of the Velsanie Sequanss

ihe complete sconlformity belwsen the Ularon sedisesnts

the besse of the woloanic seguenes shove: slong with

rranes of Llaron-like gravsls betwesn sosn

of the higher
wnits, indicates a Claren sge for the voleanies, The lithology

gusesssion of the Ulsron

formation is essentislly identiesl

with the Fink C1iffs Wasateh, Spleker {(1848), working in the

¥ LUoleoredo Plstisay, hes shown thal the ¥ssateh 18 izte

the volesplo re Late

Eooens,

The sherpuegs and regulsrity of the econtzel beiween

voleanlie unlts indlcates very short intervels of tims

deposlilion of the ipdividepsl uyaitls,

The writer soncludes that 2ll the velasnle unite of the

ione must have Tollowed one snother in repld sucesssion,




£

sompaotion and devitrifiecation some time after it wes lald down

while some of 1t was welded by ite own heat at the time of
deposition, These welded dsposites sould proverly be called

wazlded tulfs or *lgnisbrites,?
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