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Qac ALLUVIUM AND COLLUVIUM (0-40 ft)--unconsolidated stream, sheetwash, and
talus deposits. - .
Tb BASALT FLOW (0-50 ft)--dark-brown to black massive olivine-bearing basalt. 4192000m |y
Tbb  BEDDED TUFF (0-10 ft)--white to buff pumiceous tuff and tuffaceous sand- . ; )
stone. / . foiu
RHYOLITE OF PILLAR SPRING: .

Tpiu UPPER LAVA FLOW (0-200+ ft)--black to purple to purplish-gray poorly
flow banded rock having a vesiculated top and a massive- to platy-
weathering lower part. Larger phenocrysts (>l cm) are plagioclase
mantled with anorthoclase; smaller phenocrysts and groundmass are
mainly alkali feldspar; pyroxeme and fayalitic olivine are common.

Tpil LOWER LAVA FLOW (0-240+ ft)--black to purplish-gray flow-banded to

‘ massive rhyolite lava flow having a vesiculated top and a platy-
weathering finely crystalline interior. Larger phenocrysts (>l cr)
are plagioclase mantled with anorthoclase; m_ﬂmre~<.mam-mﬂ phenc-
crysts and groundmass are mainly (75 percent) alkali feldspar;
pyroxene and fayalitic olivine are common.

THIRSTY CANYON TUFF: .

GOLD FLAT MEMBER (0-160 ft)--componnd ash- flow-tuff cooling unit, de-
scribed from top down: olive to tan partly welded zone with vapor-
phase crystallization; greenish-brown or buff welded and devitrified
zone, gray-green densely welded zone containing pastel pumice and
moderately strong devitrification; dark-green densely welded vitric
zone; intermittent thin black basal vitrophyre or fused zone. .
Phenocrysts: mainly large soda-rich sanidine, minor quartz, plagio-
clase, fayalitic olivine, pyroxene, and amphibole, and traces of
accessory minerals. Rock-fragment inclusions are common. [ark-gray
lithic-rich bedded tuff separates individual flows near distal ends.

Ttgb Bedded tuff (0-20 ft)--white, gray, and green pumiceous tuff.

Ttt TRAIL RIDGE MEMBER (0-200 ft)--simple ash-flow-tuff cooling unit, de-
scribed from top down: reddish-brown densely welded phenocryst-poor
tuff; purplish-gray to dark- to reddish-brown welded to densely
welded eutaxitic partly devitrified tuff; black to orange and black
densely to partly welded vitrophyric to vitric tuff containing abun-
dant phenocrysts and fiamme. Phenocrysts (10-25 percent): soda-rich
sanidine cryptoperthite (®90 percent), minor amounts of plagioclase,
fayalitic olivine, pigeonitic and diopsidic pyroxene, and amphibole,
and trace amounts of other accessory minerals. Rock fragments and
black scoriuaceous inclusions are locally abundant.

Tttb Bedded tuff (0-22 ft)--white to light-orange pumiceous tuff, partly
fused by the Trail Ridge Member in many localities.

SPEARHEAD MEMBER- - composite ash-flow-tuff sheet comprised of four dis-
tinct cooling units (Ttsu, Ttlu, Ttim, and Tt11) in the central and
northeastern part of the quadrangle, which coalesce to the south and
northwest into three compound cooling units (Ttsz, Ttsy, and Ttsx),
and then at the south edge of the quadrangle into a single compound
cooling unit (Ttsw) that has a basal ash-flow and bedded tuff unit.

Ttsu Upper part (0-200 ft)--multiple-flow simple cooling unit in the north
and west, a compound cooling unit in the southeast. Brown and
reddish-brown densely welded to welded eutaxitic tuff grades down-
ward into buff to orange nonwelded pumice-rich tuff. Gray partly
welded tuff with vapor-phase crystallization occurs locally at
top of the unit; white to orange-brown bedded tuff occurs locally
at the base. Phenocrysts: soda-rich sanidine (>90 percent), some
fayalitic olivine, pigeonitic and diopsidic pyroxene, and amphi-
bole, and trace amounts of accessory minerals. Black scoriaceous
pumice and large black lumps of scoria are common.

Lower part:

Ttlu Upper unit (0-240 ft)--compound cooling unit, described from top
down: purplish-gray partly welded tuff with vapor-phase crystal-
lization; purplish-gray or brown welded devitrified tuff; light-
tan to light-orange nonwelded vitric tuff. Some bedded tuff
occurs locally. Welded parts of the unit contain abundant phe-
nocrysts: soda-rich sanidine cryptoperthite (>90 percent),minor
amounts of fayalitic oliviue, pigeonitic and diopsidic pyroxene,
amphibole, and biotite, and trace amounts of accessory minerals.

Ttim Middle unit (0-300 ft)--simple to compound cooling unit, described
from top down: purplish-gray or brown welded devitrified tuff;
light-orange nonwelded vitric tuff; light-gray nonwelded vitric
tuff. Some white to tan bedded tuff occurs locally. Pheno-
crysts are abundant in the welded tuff: soda-rich sanidine cryp-
toperthite (>0 percent), minor amounts of fayalitic olivine,
pigeonitic and diopsidic pyroxene, and amphibole, and trace
amounts of accessory mineruls. Rock-fragment inclusions are
common.

Tt Lower unit (0-150 ft)--ash-flow tuff, bedded tuff, and tuffaceous
sedimentary rock. Ash-flow tuffs are dark-brown welded and . , iy . - A , { /il A el NE J 7\ ¢ . : 4 400"
devitrified tuff and light-tan to orange-brown nonwelded to 2\ i / N . , , ; . (i b R < aaser
weakly welded vitric tuff, they are mainly concentrated in the
upper part of this unit. The lower part of this unit contains
abundant pumice and has loral lithic-rich zones; 1t may be
largely ash-fall wuff. Five to 25 percent phenocrysts in the
ash-flow tuffs: soda-rich sanidine cryptoperthite (90 percent),
minor plagioclase, fayalitic olivine, pigeonitic and diopsidic
pyroxene, and amphibole, and trace amounts of accessory minerals.

Ttsz Unit Z--all or parts of the cooling units Ttsu and Ttlu where these
have coalesced and form a compound cooling unit; light-gray to
dark-brown weakly to denselyv welded vitric to partly devitrified
tuff; bedded tuff locally present at base.

Ttsy Unit Y--all or parts of the cooling units Ttlu and Ttim where these
have coalesced and form a compound cooling unit; light-orange to
tan partly welded to welded mainly vitric tuff,

Ttsx Unit X--all or parts of the cooling units Ttlm and Tt11 where these
have coalesced and form a campound cooling unit; light-gray to
brown nonwelded to welded tuff without any observed separations
between the zones of welding.

Ttsw Unit W--all or parts of the cooling units Ttsu, Ttlu, and Ttim where
these have coalesced and form a compound cooling unit; light-gray
to brown nonwelded to welded tuff without any observed cooling
breaks.

Trb  RHYOLITE AND TUFF OF RIBBON CLIFF:

Trbu RHYOLITE (0-980+ ft)--brown to purple to gray f{low-banded to massive

Trbm rhyolite lava flow; weakly devitrified to vitrie; black vitrophyre

Trbl 1s common. Phenocrysts are large (about 2 em in diameter) soda-
rich alkali feldspar (>90 percent) and minor amounts of fayalitic
olivine and pyroxene. Mineralogically identical individual {low
units separateti by thin bedded tuff units.

Tbrt BEDDED TUFF AND ASH- FLOW TUFE (0-100 ft)--bedded tuff, tuffaceous con-
glomerate, and nonwelded ash-flow tuff underlving the rhyolite of
Ribbon Cliff.

Tac  ALLUVIUM AND COLLUYIUM- boulders and cobbles of rhvolite of Ribbon

Cliff lying between flows of rhyolite of Ribbon Cliff.

Tya TRACHYANDESITE LAVA FLOW (0-320 ft)--dark-gray, reddish-gray, and
light-blue-gray massive to poorly flow-banded dacite lava flow.
Phenocrysts (10 percent): mainly plagioclase in a matrix of finely
crystalline plagioclase laths.

Tbs BASALT SCORIA (0-60t ft)--dark-brown to black massive to scoriaceous
basalt.

TIMBER MOUNTAIN TUFF:

Tma AMMONTA TANKS MEMBER (0-140 ft)--black to purple welded vitrophyric
to devitrified ash-flow tuff. Phenocrysts (25-30 percent): soda-
rich sanidine cryptoperthite (30-35 percent), plagioclase (45 - :
4mﬂﬁ7:qv. wczﬂnd (5 percent), biotite (5 percent), pyroxene (5- , oy - i : "/ 7 J . - - (. , i )

ercent), and minor accessory minerals. [ s > S : A ¥ o W j s e N was M ~ . ‘ M / N . ; : .

Tmb ::E::v"ﬁfv (0-60 fr)--white to yellowish-white bedded tuff and tuffa- ; - = : { - 7/ o o0 = e e 7 4 , : y ¥y G IS 7% A Boundary marking mmnm_m— nno_~:m Inferred boundary amﬂr_:m wmnmﬂm_
ceous sedimentary rock directly underlying the Amwonia Tanks Mem- : break ramimma distinct litho- coalescence of units having
ber. logic units in vertical sequence mappable complete or partial

Tr  RHYOLITE LAVA FLOW (0-260+ ft)--gray to grecnish-gray, strongly de- of ash-flow tuffs cooling breaks wag :w.w ”m<p=m

vitrified to vitric, flow-banded. Phenocrysts (about 6 percent): Separates ash flows w>n. have m:nwn& part no mappable cooling breaks
quartz (50 percent), sanidine cryptoperthite (about 45 percent), of their cooling histories
plagioclase (<5 percent), and minor amounts of accessory minerals.

Trx  RHYOLITE LAVA FLOW X (0-220+ fu)- light-purple to light-gray, vitric
tp crystalline, flow-layered to massive. Phenocrysts (about 10 per- ; - ” . / . : :
cent): mainly alkali feldspar, minor biotite. 2 )k e I / 2¢ . — S0 . ) & ‘ Cop & “ \ ‘ . W S / Fault

Try RHYOLITE LAVA FLOW Y (0-360+ ft)- gray to greenish-gray, devitrified , ‘ e =~ / / v, [ il 4 . : 48 o A A / /. ~ T 1 ;*muﬂLWNﬂr / Dashed where approzimately located,

to vitric, flow-banded. Phenocrvsts (about 3 percent): sanidine o i . v . i ; ) . ) WV 4 . ( - ‘ , : J < Tt g doitved where concesled, U, upthrowen

(about 68 percent), plagioclase (25 percent), magnetite (4 percent), 8 ,

amphibole (2 _:,_.Aé:nw~ and minor amounts of biotite and other acces-

sory minerals,

| //

.\t“ |
\. w
_\ .\,.
g

.13N Qac

5

a6

Recent

Alluvium and colluvium

QUATERNARY

UNCONFORMITY

Tb | Tbb

18 Mi TO U.S. 95\

Basalt lava flow and tuff
Tb, basalt lava flow
Tbb, bedded tuff
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Gold Flat Member
Ttg, ash-flow tuff

Ttgb, bedded tuff

Rhyolite of Pillar Spring
Tpiu, upper lava flow
Tpil, lower lava flow
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Ttt |Tttb

Trail Ridge Member
Ttt, ash-flow tuff
Tttb, bedded tuff, shown with
ash-flow tuff (Ttt) on sections
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Rhyvolite and tuff of Ribbon Cliff
Trb, rhyolite undivided
Trbu, upper rhyolite
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Trbl, lower rhyolite

Trbt, bedded tuff and ash-flow tuff
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