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of the Resita Quadrenpls , Colorado

by Petar L, Siecms

INTRULDUCTION

The arez covercd by this report excludes the Rosita lills,
the geology of the Rosita iiills will be deszceibed in my thesis.

Field work occupied Junz, July and part of August 1v64.
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fouatures

Geologic
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these icaturces were transferyred o Lae base map o
1 to i2,0C0 scale by means of a Sketichmastor.

werg crawn in the rield om aerial pholtugraphs at
16,000 scalz,

selceection of the symbols used on the nap has ¥Yollowed the usage
recommended by tie memorsrdum on geslogic map symbols 6f\tég Vo Se
Geological Survey, January 1904 The foliution symiol is usaﬁ'fog
the strike and dip of sutaxitic structure in ashwilow tuffs, :
The petrologic namcs used in this report are bhased on hande
specimen examination,

These names are 1iabl

e o be changed when
the petrographic exomination of thesc gemerally fine-grained rocks
is comnleted,

PELNOLLGY
Th

e rock umits may be divided inteo two classes; the stratified
Cunits and the intrusive units,
bvotrociogy of the 3iratified Unmits

-

The stravified units include volecanic rocks and seuvimeuntary
roeckss

These are discussed in their apyroximate ozder of age commen-
cing with the olus=asi,

YALTRILC TUrYT T t
This uvnit occupics valley floors and lower slopes, It is
generally opoorly exposasd being iargely covered by soil.

The unit
consists of alteraatiag beds of water-laid tuffs, ash-fall tuffs,

(3

gnd minor gonglomerates,

The total thickness dis
approximately 8¢ feet,

Tue tuffs are colored very light grey

{& 8, colors correspond
o the roek color chart, beclorinal Sccicty of Ameriea, 1163)
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to yellowish giey (5Y § f1lj, iine to coarse, wmainly vitric but with

up to 20 per cent (in volume) crystuals of biotite, sanicine ant cuartz,

Some vevitrification and avrgilliic alteration has occurred in the

water~laid tuifs. Lapiili anu small blocks of pumice are found in

the water~laid tufts and their numbers increase in the ash~fall and

reach a maximuam of 3¢ per cent of the total volume in the pumice -~

£ ows, bBeGaing is scmetimes observed in the water<laid and ash-fall

tufis and esutaxitic structure is present iu Lhe pumice {iow tuffs,

gecasional pebbles snd coboles of Precambrian granite and gneiss

are fount im the water-laid tuffs; accidental s=mall fragments of

Precambrian rocks c¢cecur in minor amountsg in the pyroclastic tuffs,

Thin conglomerate lerses cuntaining pebbdles, cobbles and boulwers

uf Precambiisn tocks with a mattix of tuffaceous sandstone are found

wainly in tho basal part of tiie unit,
Thhe most extensive ouiscvops of this unit surround the Antelope

Butte rhyotlite dome. 1t iw not known if the gome was the location

=
of the sousce vent ivd the vitrice tufl upmit. Steepening cips witiwin

been
tone vitrice tuly iancicate that the Lufls have wumed by the émplecement

wL-‘tka‘r,

The vitric tuif appears to ocoupy depressions in an undulating

s

tend surface cruded in Procambirian rocks, In mest places the unit
is cverlain by & trachyiic ash-tlow tulf (Tt). ovutlined areas of
the vitric Luff oa Lthe geolegic map incluue somc vitric tuff which

is stratigraephically above {the trachytic agh-tlow tuff anda it is

possible that th are tutd dntercalations In the volcanic sediment

enit (Yvsj. To the southwest of Antelope vutte it is believed that |
ueposition of the volcanic scdiment unit (T¥s) boepan earlier, immcdiatel
tollowing the vitric fuf! so that the trachytic ash-flow tuff lies
within the vu*uaulc scdineut ‘ﬁit;

Two guarey rucss soubhwest of Antelope ﬁutﬁe have exp oused the
Following sectiuns of Liz vitele tufd univ: '
Litterel) Hanch &eqtiau:

. . . , . e . .. I PRI
LTraghyte ash-ilow tuft (4v)

sharp cuntact

Fine o ccocarse witirie . and crystal ¢uff with .
' iy feet

L« i e 3 3~ Do + T . re s <Y - .
a .iew pumice lapilli; structureless, hd"€!g%§d;iiOﬁal contact
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l" . c . . .ce ; r : (: c .t. 3
in to coarse vitric an TYs dl tuff 1‘11th 1() feet

jumice lapitli and blocks; ash-fall, contict not expos

Coarse vitric and crystal tuff wnith many

pumice lapilli and blocks; nonweldaoed,

prominent eutaxitic structure, cccasional 15 feot
small accicintal Precambrian rock fragmoents,

pumice flow

bage not exposed

Schultz Quarry Section:

eroced

Alternating beds of fine to coarse witric
water-laid vitric tuffs with pebble conglomeraves 12 feet

cunpused of Precuambrian rucks.
sharp countact

Coarse vitric tuff, ash-fall 6 feet

shiarp contact

Tuffaccous sangstone with occasional
2 fcet

Precambrian rock pebbles
sharp contact

Fine to coavse vitric tuff with pumice
lapilli and blucks with occasiinal accidental 2y feet

Precaabsrian rock fragmoents

bese. ot exposed
The vitric tuif unit is probably corrclative with the bevils
llole Formation. The bevils llole type area is located 4 miles to

the southeast of the sovutheast corner of the Kousita quaarangle,

TKACHYTE ASHaFLOLW TLEFF 1t

This unit is only present in the central part of the Kosita
quadrangle, Ash=-flow tuffs have not been recogniszed previously
in the Rosita lliils area, <“he deposiﬁ is ‘a siuple coclipg unit
and appears tp repreécnt a siapgle smﬁli paroxysmal eruption.
It covcrs an area of 10 square miles and has a volume of cane-tenth
oi a cubic amile, The ofigimal areal extent and volume must have
been greater as post~depesitiuvnal crusicn has occurved, The deposit
is wedge-shaped in section, being 40 feei thick in the north and

thins and finally disappears to the south.
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Zoncs of partial welding and no waelding are prescat in the
unil
coolinggi A zonc of dunse welding has not been cbserved even in the
thickest sections of the tuff; this indicates that the ash-flow

f

was emplaced at a relatively low temperature, The zeae of partial
welding is absent when the deposi? is less than 4 feet thick; when
developed this zone is irregular in its position; in some outcrops
it will extend down to the baso of the fliow, and in other outcrons
it is underlain by the zone of no welding, ,

The color of the rock darkeas from pale pink (5RP 8/2) and
pinkish gray (S5YR 8/1} ian the zone of no wzldimg to pale red (3R 6/2)
and pale reddish brown (LUK 5/4) in the zone of partial welding,

The rock centains pumice and crystal fragaents in a vitroclastic
amatrix, Pumice is dominant and in the zone of partial welding is
deformed to produce eutaxitic structure. The percentage in volume

of accidemtal and aceessory frapguents varies from 15 to 35,

The variation dces not appear to have a2 relation with distancc from
‘tiie socurce vent nor with height above the base of the tufi,

Accidg tal;fragmcnts of varicus types of FPrecambriun rocks and chert
are usually preseht up o a maximure of 10U percent, Sanidine, some-
times chatoyant; is the principal inetratelliuric crystal followed

by biotite, plagivclase and quartz., (ccasional lithophysa® lined
with chaleccdony are present, The rock is moderately o very porous
depending un the awount of welding, except where there is secondary
silicification. The latter is prevalent in the zone of partial
weleing and may be the result of devitrification of the gilass shards
iu thé matrix, In once locality where the ash-.fiow tuff rests directl:
on Precamdrian rocks it contains small fragmeitts of carbonized plants

Vertical columnar jointing is not ueveloped in either zone of
the ash-flow. A slabbiness parallel te the foliation is sometinmes
present, A coarse’ "swiss cheese" effect is prominent on outcrops
of the zone of partial welding due %o preferentisl weathering cfthe
included pumice fragments. The ash-Fflow tuff often forms pfominent
~outcrops due partly o ihe secondary silicification and partly to
the more easily erodéd neighbouring beds, The attituds éf'the entaxi{

‘structure is considerably irresular probably because the. ash-flow
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VOLCANLC SANDSTUNES AND CUNGLUMBRAYLS, WATEK-LAID TLFFS AND
LAHARIC BRECCIAS — Tvs

These volcanic sedimznts comprise the thickest and most extensive
fertiary unit in the distrieci, It is present throughout most of the
area being described aad extends northuards into the morthern
Rosita Nills and southwards into Levils lsle, It has a total oubcrop
~area of at least 60 square miles. The unit is equivalent to the
Rosita ezndesite {Cross, 3186¢6) ard tite Bzassick aggloﬁerate (Cross, 1896)
in the Rosita i1ills, The Tac umit, aand the fauto~brecciated andesite
lava? (sic) uof Boyer (19662)., The thickncss of the unit in the present
area is 30U to 126U foet.

lecanic sediments of thie unit were first deposited in the
Antclope Creck area where thoy cccupied a depression (valley?)
previously partly filied by the wvitvic tuf? ﬁnit {(TLf). AL lcast
3LL feet of volcznic svdiments were uveposited in this depression
before the cruption of the trachyte ash-Fflow tuff (Ttj. DPepositicn
of the unit continved after this eruption and the Tsc unit, the
vitric tuff and ash~flow tuff were overlapped and the volcanic sedimeats.
rest cn the Precawmbrian.

the most continuosus ocutuersy of the uvnit is on ths north side
of the valley whiech oontains Antelone Cruek, A secticn below the
trachyte ash~flow tuff was measured and ls described here as it is
considersd typical of the remaindex of the unit.

. Thickness
Section at Apntelope Creck:
ft. in,

Top is covered
Cobble conglomevate with som2 bonlders of andesite
up to 4 ft. by 3 £t. vy 3 £f%. and some pumlee
pebbles, gray tuifascous sandstone maitiX seveeses 47 0
COVONd.by Sail__;d.ca«o.r'qoccioaﬁsdto'.votﬂlvdecco 24 ]
bobble conglomerate with pebbiss and cobbies of
sndesite and dacite and gome pumics pebbles up to
L in,, gray tuffocsous coarse grained sandstone
matrix...,......-.....,-....;........a.........4, 17 6
Yallowish-aray pumiceous friable ccarse grained
rzndstone and éccasicnal pebble counglomerate lenses

ohbles of andesite and nusice. Ceocasional
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Thickness
cobbles and boulders of andesite in conglomerate fe.
leNSCOeverstessrocctsnvecacassesacncesrssrsansscas 77
Cobble conglomerate, aasssive beddéad, with some
boulders of andesite up to § by 3 by 3 ft. and
occasiocnal uacite pebbles, Becomes fimer in the
t0p cleven feCteseccvercansevcaccsscsorasncnscarse 33

Gray coarssegreined stuffaceous sandstone with sonme
puzico pebbles and cucasional lenses of pebble,

cobble, and boulder coanglouzzrate. Cross<bedded and -
thick bedded. At thic tep cuntact the esandztoze

is irfégularly cerenved with limsuite, The limcunite-
~cemented areas weailer spghercideally and are more

1318 N  oeresvssavtescrenercevoravvoscivaceses-c L b
Cobble congloucrate with pchbies; cobbles and

bouliders cf andesiie, baselt and dasite up Lo

a maximum size of 4 fi. ¢ dn, by & ft. by 3 ft. 3 in;

Pebble conglomerate wita gpebhles of andesdiie asd

scme pumice and vaciic. The matris is a gray

mediun Lo coarae grained tuffaceous sandstonS.cees 9
Vater-laid witric~crystal tuff, light gray,
thia-heddad,c.n....,'t..c..,......n.-o..e..n.o-.o 1
Alr-Tall vitvis-crystal tufl, 1ieht gray, graded
beduing and thin-beddad pumice lapilli a2nd erystals

of biotiteg sanidias; orthoclase and QUEITLZiseneas 2

aze gradiag into a
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boulders of anuesitz ug to 3 f, € in. drameier,



S : Thickness

L
neass of this bed is irregulas thiclkening to 10 feet £, in.

at a distance of 25 ft to the east of the measured

section and thins to nothing 14 £t. to the west of

the secfion.....,...........s;.................o..... 8 ‘ 0
Gray tuffaceous sandstona, alteranasting thin beds of

fine and coarse grained sandstone, crgss-bedded and

lens-~shaped, Uccasional pebbles of andesite aand

pumice. The pumice pebbles notably increase in

amount in the €Op 18 iM,ceecevsescovonosnrcscsscnso 5 9
Alternsting lenses and beds of audesite pebble and

cobble conglonervates and gray cross—pedded medium

grained tuffoceons sSandstcne seevesserssscscsserons 13 o

Base is covered
Total thickness 285 6

The phenoclasts in the conglomerates are usually équant ‘and
subangulaxr, although angniar aand subrounded phenoclasts do occur.
The complete absence of Precambrian detritus in the measured section
is notabls, Some Precambrian phenoclasts are present in the higher
beds of this wnit, The finer-sized beds are probably alluvial in
origin, The coarser beds are partieitlarly unsorted and contain
such large boulders that an alluvial origin is unlikely. ‘These
cobble and boulder conglometrates are believed to be deposited by
cold lahars (mud-flows) and, consequently, can be called lzharie
breccias., ‘the source of the andesite material in this unit is
thought to be aandesite lavas and breccias contemporaneously erupted
from vents along what is noJ:;;escnt crest of the wWet Mountains
to the southeast of the kosita quadrangle., (ne of the laharic
brecciags appears to occupy.a large channel, of a width in the
orcer of hundreds of feet; striking approximately noithwest.

Thin beds of white and yellowish-ogray tuff, mainly water-laid,
are present in the uppar'part of the unit., O(me of these beds is
1ithologicall§ distinct and, where present, forms a marker horizon,
This bed is coarser grained than the other tuffs boing a yellowish
gray (S vy 7}2) crystalevitric lapilli tuff with crystals of sanidine,

bictite .and quartiz, and pumice lapilli with a finer tuffaceous
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matrix. The dcposit is probably of ashefall origia. It varies

in thickness from U to 5 feet and scattered isolated ouicrops are
présent over a two-square mile arsa in sections 13 and 24.

It is differentiatad oo the map and given the symbol Ttf, Its exact
stratigyvaphlic position within the Tvs uuit is unkuneown but it is

at least 06U fseit above the base and morxre than 250 feet below the

top of that umit. The ash~fall tuff in the measured section at

Antelope Croek is possibly corvelative with the lapilli tuff,

The outcrop pattein of ash~flow tuff sounth of Antelope Zreek
indicates that there is =nossibly more than one ash-flow tuff inter-
beuded with the %ws wnit, The pattern can also be explainsd by ,
cencealed faults down-thrawing to the west and causing repeggaa cf the

single ash~-flow tuff (T%;,

SANDSTUNES AND GRAVEL (Tg

The ccatact betwsen this unit aand the underlying Tvs unit is
nowhere exposed bul there is a probeble uncenformity and the preseat
unit overlaps tc rest upon the Precambrian rocks., The coatast is
obacured on the gtespesr slonss by float Frem the upper unit. Yhe comw
positicnof the float from bLoth unita is very similay the omnly
difference veinpg the presence of spgherulite and lithoidal phenoclasts in
the flost from the (Tg unit, The lacter unit is alse poorly exposed
and is usually coveirsd by a thin layer of Beyg gravel compused of .
phenoclasts weathered out of the gravel beds in this unit, ¢ prelimi-
nary iaspection It appearz that the unit is almost entirely gravel
but.examinaticn of the oatcrops;shows that the gravel beds are thin
and dizcontinuvcus and that sandéﬁanea predoninate,

The unit contairs sandstorcs, interbedded with wolcanie sande
stones and gravels, The sandstomes are browa medium to cearse grained
arkoses, derived from Procambrian rocks, dnd are friable althoﬁgh
cemented by caleium carbonate (caliche)., The sandstones grade into
1ight gray volcanic sandstones wifh ipereasiag amounts of volcaaic
ach and other wster-laid volcanic detritus. The gravels includs
petble, cobble and minor boulusr beds with subrounded to rousded
aguani phenoclagts.of aﬁdcsite, Precambrian rocks, spherulitic and

1lithoiual rﬁyolite, up to a maximum diameter of 3 feeot. Tho matrix
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of the gravels is siwilar ta the previously described sandstones,
The thickness of tha unit varies from 0 to 350 fect.

There do not appecar to be any contemporary wvolcanic eruptions
with the depositicvn of this unit, Ths age of the unit is uaknown,
2lthough it resembles beds of known Pliocens age in the Upper

Arkansas Yalley, it may be Tertiary or Quatcraary in age.
RIITYOLITE TALUS gart

This unit is 3 zores deposit made up of angular whyolite
porphyry blocks weathcred from the outerspy of the Antelope Butte
rhyolite dome, It is only present on the steep higher slopes of
Antelope Butte and graden into colluvium and s0il lover down the slopes,
. The thigkneass iz weknoun, The weposit obscures the contact betweca

the rhyolits porphyry dome and the couatry rocks,
ALLUVIUM, SQIL AMD QULLUVIUM Qa1

Thiszs unit izcludes some Keceat 3110vmgl terrace depositz of
gravel and sand conposed of Precambrian and minor valcaaic detritus;
soild which is thia on the inte rfluves bul can reach a thickness of
15 fect in the wvalleys, and esliuviua which is up to 1§ feebt thick
at the base of slopes. Positicning of the contacts between this

unit and othors iz arbitrary in most placea,

Petrolugy of the intrusive units

Unly two intrusivs uniits are vecognised in the area: a small’
rhyolite porghysry stock and aecompanylog dike; and a series of
lamprophyre dikcs; The lampropghyre dikes radiate coutwards from
the rhyolite stock end are obviously closely related to the stock
although their relative ages are uvnkaowm, Yhis relationghip is
reminiscent of similar reslabtions belweocn lamprorhyre dikes a2ud stocks

in the neighbouring Husrfane Park and katom Basin district,

KUYGLITE PORPUYRY - T

This intrusive forams a prominent roecky ouberop, some 12¢ feet
high, which caps the top of Autclope Putte. The sutcrop is pear-
shaped in plan being 8Ly Teet long by 4L feet at- its widest, and

ia elcngated in A WNW direction., The atack has promineat flow
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banding which dips steeply Aﬁd strikes approximately concentrically
to the center of the outarop and §aralle1 to the nearest wall;

the dip of the flow banding may be either inward towards the stocks
center or outward towards the walls, The intrusion is believed

to be a vertical pipe filling; the top of which was close to the
present level of erosien as is indicated by the abundant vesicles
and formation of punmice in the raeck.

The rock is light gray (N¥) to light brownish gray in color;
porphyrxtic with an apheritic ground mass; oftea vesicular and
sometimes epherulitic or auto-brecciated. The phenocrysts never
exceed 4 percent in volume and consist of glassy sanidine, smoky
bipyramidal quariz aznd millky orthoclase. omall frapgments of reddish~
brown tuff, chert, and Frecembrisn recks occur in very small quane
tities. In certein places the rock is se vesiculated that it is
formizg a pumice,

A smaller vounger vent is lcecated in the middle of this stock
but sisplaced eccentricelly to the east., This vent is approximately
circuler and about 2§ fect im uilameter. The vent-filiing is a
devitrified light gray obsidian which is vesiculating into & pumice
at the vest margins, U{ccasional tragments ¢f various Preczmbrian
recks and earlicr volcanic recks are present, although waually
less than  in. in dismeter one fragrent was 6 im.. The outer border
of this smasll vent ds a reddish spherulitic obsidian; the spherulites
are abuadant but sxall saveraging only é in, diameter; the red color

is presumabiy due to the oxidatiom of iron to hematite.

Neither the contact of the smaller plua wi the larger noxr
the largev steck with the country rocks was enywhére exposed being
concealed hy the rhyulite taluvs ((rt). This ctock is a late :
rhyoclite dome similar to those of Mount Tyndall and the AntrimvlLode.
A smz2ll rhyslite perphyry dike cccurs to the pouiélicist of Antelope

Butte.
LAMPROPHYRL T3

A narrow szone of en =chelon lamprophyre dikes rauviate out from
the Antelope Butte stock, The total leungth of the zone is 33 miles.
Individual dikes are not continucus &s they pireh out and ancther

dike commences a few yardz distant in an en ezheleon arrangement,



To the northwest of Antelopz Butte one small Lamprophyre intrusion,

measuring 15 feet by 15 fect, docs not lie within the narrow zone,

The strike of the dikes varxries from N
occurs at Antelope butie close to the
the avzrage strike is ¥ 22° W but nos
is N 50° w.

6V to 70 degrees, to
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