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SUMMARY OF GEOLOGY
1 HARMSE?SS;%EfiZEF:saggggngagg?Ufibsﬁtgi:{fmggeizzetzf:ei::gizi:yof Bedrock in the map area consists entirely of late Oligocene and Miocene
CORRELATION OF MAP UNITS phenocrysts of plagioclase, biotite, and lesser hornblende with ‘E’;i:r:njlim;zzl:: ;::: ::g‘lei: :ﬁfzr::da:::chgt;g iél:;iiclagiﬁyrgil‘::?ne e
( radiometric.age in m.y. ) tra;i amounﬁ: :fngzro:;:e :Eiegua;tzﬁ SdEREREN of theftw° The oldest volcanic rock unit exposed is the Lund Tuff (Tl), a 28-m.y.-
ZTthm:Tzogpt:ng isrbasedcupon tze uniqﬂipc:;:in:i:gnoof old crystal-rich dacite ash-flow tuff that comprises one of the younger
phenocrysts and their abundance; larger exposures of the unit formations in the Needles Range Group. The source of this group is the Indian
- Peak caldera complex north of the map area (M. G. Best and S. K. Grant, unpub.
Qa }QUATERNAHY 113 juat E;ﬁﬁ west;;iﬂthe mpiarea ﬁi :ell as to the south data). The Lund Tuff is overlain by crystal-poor strongly welded ash-flow
UNCONFORMITY ;? m?;?t(Armsto::f’l970;)&oblena::mnzke: n?;;zis L tuff of the 26-m.y.—old late Oligocene Isom Formation (Ti), which is exposed
— 7 — B - ? o?ly along t?e nort? margin ofhthedm?p area eag; of gamlin Valiey. :gzs area
s of exposure is continuous northward into a section that is at least m
‘Steamboat Tsb £ LATI:fe(MfOCENEé; A s;;uenc; gf lavaifiowg andlminor sutaclenrle thick 3 km north of the map area (M. G. Best, S. K. Grant, R. L. Davis, and
Mountain (G h ¥e as.t ;eri z r: ro:: wit o :ut 0 p:rcent J. Cleary, unpub. data). Overlying this exceptionally thick section of the
Formation ﬁ engiry; s of plagioclase, biotite, minor augite, and uncommon Isom Formation in the Indian Peak Range and Wah Wah Mountains north and
Tsrp ornblende, Locally, bases of flows are black perlitic northeast of the map area is 22.3-m.y.-old regionally extensive Bauers Tuff
Tsc vit;ophyge ani topsidre buffbbrzcciai Abund?“t plagioclase as Member of the Condor Canyon Formation (Tcb) plus locally derived lava flows
UNCONFORMITY ::;érazlow:mar:nsiizia?;;ea;h;giz?t L:vzo?iowiozzagzh§:§:s6o i and volcanicalstic deposits of mafic-silicic bimodal associations of the early
[ Tr B5 Ut petasnr: S50, snd cantatn Sholt B percout! total & ilbalT Miocene Blawn Formation and the mid-Miocene Steamboat Mountain Formation.
(19%) Suides withi/ SEt st ape barits bit Gomk &ré Tlghek This sequence of post-Isom rocks is typical of that found over an area of
= dacit Unit i t’l t 300 hick Lo Ee g several hundred square kilometers in southwestern Utah. In the map area,
Acites Syon Siat.cag m thick in the Elderberry Canyon however, rocks younger than the Isom but older than the mid-Miocene Steamboat
Th a;ea an: pgisiblg as much as five times that thick farther east Mountain Formation include a southward off-lapping succession of lava flows on
(21) thrinztealo:wsthip ZOHSi:tt:tly Eo thn easz. ngis t:e top of the order of 2.5 km thick. The oldest of these lava flows is coarsely
Tt Canvonats abgut 30emngored zp:ifzzse?i:::c :uffs ::de;:Zded porphyritic flow-layered dacite (Tds) with an age between 26 and 23 m.y. This
? is overlain to the south and southwest by hornblende andesite lava flows (Tha)
Tb > Miocene sandstones similar to flows exposed only a few kilometers to the north and northeast of
m the map area (M. G. Best, S. K, Grant, R. L. Davis, and J. Cleary, unpub.
Plawh. + (23%) TIf 2 > TERTIARY .. SEE OFEMODENA (MIOCENE)--Firmly welded pink to pale-brown ash-flow data). In the northern area of exposure, however, the hornblende andesite
Formation E tuf wit: less t?an 5 gercent phenocrysts of feldspar and lava flows both overlie and underlie the Isom Formation. A thick and
Tbi Zu;;tz ttﬁt a:e fe;sdt anil o across; Only outcrop is about extensive sequence of latite lava flows (T1f) exposed still farther southwest
:::::5 Tob 5 So?i W;Sb g 2 ;na H/8% aned of Poer Eipooutc, - BPPEars in the map area overlies the hornblende andesite flows. The 21-m.y.-old
local regional (22.3) tgigzszsseisclzou; relation to Tbm is uncertain. Maximum Harmony Hills Tuff (Th) locally overlies the latite. ,
lava ¢ ash-flow Field relationships within the map area as well as those to the north an
¥ flows sheets Teb BAUERS TUFF MEMBER OF THE CONDOR CANYON FORMATION (MIOCENE)-- northeast (M. G. Best, S. K. Grant, R. L. Davis, and J. Cleary, unpub. data;
Tha Genirally el valy weidnd nonlibhic ask-5lug Ewit whik abons M. G. Best, H. T. Morris, R. W. Kopf, and J. D. Keith, unpub. data) suggest
10 Tercenk phenoeryste of piagioclase R R that the northern margin of a source caldera for the Isom Formation lies just
Flatbutied 1anfiTl aad Slocks of pumicé g d;rker 2 : north of the map area. Near the northern margin of the map area, the Isom is
Tds BeiE. tor lavendet nattly, “TocHIly-Sonth oF Wegro Lizs wz;h P exceptionally thick and has uncommonly large pumice clasts tha; are so
| weakiy welded White LiENLe BuPe withabout 20 petcbnt intensely flattened that deposits have the appearance of lava flows.
ol ehoefuatls bl imatts. - Saldenac and Tloiiee e 1o the ns Following caldera collapse, the large pile of dacite, hornblende andesite, and
7 — ? { SthearigEadtie positio; bt G B;uers TREE . Bdd  le. Unetvdsd a6 latite lava flows was built within the depression. The regionally extensive
(26) 4k AT Ehe snit Bins. Thaluied. S the: iy ses noveinl ihvers but thin sheets of the Bauers Tuff Member of the Condor Canyon Formation,
: o whose source probably was the Caliente cauldron complex in southeastern Nevada
pOligocene of varicolored bedded siltstone beneath the Bauers Tuff just (Williams, 1967), was deposited on the northern and southern flanks of the
[Té) g:z;r:fTE??“;gzbzgrgnﬁé ngr:§°§é°;og:n:1§;;:gizgz§; gisthzf pile but was excluded from the central part which stood above the level of
g deposition.
' S 5 ?:digar:ezztzsyaigﬁears excep;io;sliz thi;:’ proba:lyhbecause The thick pile of early Miocene lava flows are in places overlain
seltct pﬁenocrysts ifm:§Zgi:i1ase?usai;dinestnzozi:ti::ebut f unconformably by rhyolite and basalt lava flows and related rocks that1
Biaher Foncenbtatian Hlan Serasli akout, 100 phreant Mkt probably belong to the 13- to ll-m.y.-old mid-Miocene Steamboat Mountain, a
Fragients ave siss prasent The’unit O e e bimodal association widely exposed north and northeast of the map area. In
BhTE of Fhepaaie bk 1; 4 T has b B SR the southwest corner of the map area, ash-flow tuff deposits of the Racer
northeast and 180 m thick in the southwest. Age is 22.3 m.y. Canyon Tuff (Tr), derived from a source in the Cali?nte cauldron complex in
(Fleck and others, 1975) southeastern Nevada (Rowley and others, 1979, p. 11,, are intercalated between
11-m.y.-old basalt flows (Tsb) and the 22.3-m.y.-old Bauers Tuff Member of the
Condor Canyon Formation.

BLAWN FORMATION (MIOCENE)--A somewhat bimodal association of Two sZructutal trends dominate in the map area. A northeast trend is
potassium-rich mafic to intermediate composition lava flows and expressed most clearly by the juncture that runs diagonally across the map
rhyolite tuffs. In nearby areas to the north and northeast, between the alluviated Escalante Desert and the bedrock hills. This feature
thyolite lava flows, domes, and shallow intrusi?n: ared Co W extends several tens of kilometers farther to the northeast and probably
wideaproad (M. G, Bemty: i Bo HEppect; Ja Duc KeRthy A0 G Ya reflects a system of normal faults, now mostly buried beneath alluvium, that

Toe tafis. £iow nembic—Gray, black o red-brom lave flows and locl e e T L
DESCRLPTION OF MAP UNITS 'ed;2:°:;p2:r:1z§klzztgii?:tiidbﬁi;ii:iopgzea;°:§:ggiig of the Spring fault zone that parallels this juncture continues to the northeast in
mem
Qa ALLUVIUM AND COLLUVIUM (QUATERNARY)--Chiefly unconsolidated poorly weathered angular rubble with red liesegang bands. Phenocrysts ::suzzz::;rZIZZana?MMognt;::: a;d ;nd;::rfzakRRaageth:reais 38 ; d;::::nt
sorted fan, slope-wash, and talus deposits. Colluvium and are augite, plagioclase, and minor olivine; corroded hornblende hEub Jaka In thi; n;arb ;re; f;ultin ;as.ac;ivepb;tween 52 ;nd 18 ;
talus mantles consisting of resistant rock from units Tsb, Tsr, grains occur in some flows. The rock contains about 58 wt agg a;d move;ent appears to zave Saua chie%ly normal, although widespread il
Tds, T1f, Tha, and Tbm conceal bedrock over wide areas. percent 5102 and 3-4 percent KZO. Field relations are herisontal slickenoidas indlcate there was some striie-slip displacement. In
Locally, older stream deposits are consolidated as in Modena equivocal as to whether the member underlies Tds and Tha a the map area, younger lava flows of the Tbm unit lie either on Tds, Tha, Tcb
Draw 2.5 km south of Roberts Spring. Unit includes older, kilometer or so north, northeast, and southeast of Rosebud e Hhe ik il Fanit sone indtcating that considerable relief detaton d&ring’
possibly late Tertiary, alluvium in topographically high-level Spring, or was deposited in a valley cut into these units. The etpelslon ot st ot the;e cat 1 MiocARS widlgh TS Feliet conld have BEan
remnants between Paradise and Sawmill Canyons and 2-3 km latter interpretation is favored. In the northeast part of the el tel. at Janst Tu wavE: -t czncurrent faultin soatialle shabetared . add
southwest of Cougar Basin; clasts ranging up to 2 m in diameter map area the upper part of the member caps high hills and presumaély secondsty phigﬁ-angle iee i str%ie mgre R gess north-s;uth
in these deposits are chiefly of flow-layered rhyolite similar generally forms massive cliffs, locally with columnar joints, terminate against th; major northeast-striking fault and are chiefly reverse
to that in unit Tsr. South of Paradise Canyon these older above extensive and thick talus mantles on underlying units on its north side and normal to the south. This kinematic pattern is
! deposits may in large part overlie the Tsc unit EzgicE§:; Tzféha;ge:gz;ys::eo§°§§1iinge:::aiiymfzszzf;:ialline compatible with the southwest terminus of a left-lateral shear system where
i % 2
| s 32 3 STEAMBOAT MOUNTAIN FORMATION (MIOCENE) matrix of augite, plagioclase, Fe-Ti oxides and glass, and it iigateﬁzzzzesiiz;eogcUZEed :2 thehnirtht:idgigi tge TaSt;: i:f;-iatgzzifzzzit
| 5 Tsb Basalt member--Aphyric to weakly porphyritic lava flows. Olivine contains about 55 wt percent $10, and 4.7 percent K,0. A dip-slip dis;laceménguof.map u:1:s° ;éc a:socia:edp;1:§r f:ultsoazd
ESCALANTE . s and augite phenocrysts and sparse quartz xenocrysts lie in a whole-rock K-Ar age is 22.5 m.y. (M. G. Best, H. H. Mehnert, e lickeniidcstindicate some horizonéal slip. The zone either experienced
! ; glassy to microcrystalline matrix of plagioclase, augite, Fe-Ti J. Do Keith, and C. W. Naeser, unpub. data). About 2 km oblique slip or, more probably, participated in more than one episode of
AR SR o s - oxides. Only the gray, virtually nonvesicular interior southeast of Rosebud Spring where the upper part of the unit doForaation in difFerent stres; Flelda:
ST U T R e i o portions of flows are exposed; extensive mantles of colluvium caps a high hill it 100811¥ Cogiisgi of Sggiam'degogitig A second, north-south structural trend is evident in the western half of
e < and talus conceal underlying units. Basalt 2 km south of gravels and debris flows of mafic flow co es and boulders. ¥ !
| Hodena Diaw Reservots has & shole-fock AT age of 10.640.6 m.. Toe mesber Lo s much a3 100 Chick bt sstisates ate T e e
(Best and others, 1980); this rock contains 52 wt percent SiO unreliable because the lower contacts of hill-capping flows are Eeneath Mgdena Dras has several hundesd meter; of BtEasaty P e rtbiabuth
5 4 and 1.5 percent K,0. Thickness of the unit is difficult to generally only approximately located. Lava flows identical to faulting is clearly bracketed between 21 and about 12 m.y. ago as indicated by
: : 4 $ estimate because fower contacts are generally only inferred or the member as exposed in lo:er sloges i? the :ap ;reai(i.e., the minimum age of the tilted early Miocene latite lava flows and the age of
:gg:ogiﬁizzly e, Gatadie s st il :i§31§:§ngzzzitzs°§1giﬁﬁigﬁuzzz zﬁtcizgstzlinth:nwzymtgozhe the undeformed rhyolitic rocks of the Steamboat Mountain Formation that
Tsr Rhyolite flow member--Pink, gray, to lavender lava flows, domes, eastern flank of the Wah Wah Mountains 40 km northeast of the uncong:r??gé%)ozzzi;eathiasii;egiéitizitiizgsébout S ahorrhuest of Modena
and local shallow intrusive feeders. Chiefly felsitic, flow map area. At that locale the 22.3 m.y. Tcb unit lies within a which he suggests is‘caﬁsed by near-surface Paleozoic rocks. However, the >
% layered, and weakly porphyritic; locally spherulitic, vuggy, thick section of the mafic flow member and a sample from the Miocene rocks in this area are extensively argillized and silicified ’possibly
and lithophysal. Flow margins are locally autobrecciated and base of the section yielded a whole-rock K-Ar age of 23.2 m.y. indicating a buried intrusion. Extensive quartz veins in these alte;ed rocks
G green to black perlitic vitrophyre. Phenocrysts as much as (M. G. Best, H. H. Mehnert, J. D. Keith, and C. W. Naeser, e Bubveztical and attike morelor lessinorth
1 . o 3 mm in diameter range from very sparse to _about 20 percent of unpub. data). On the Correlation of Map Units Tbm is therefore :
the rock; smokey quartz is generally dominant with lesser shown to be somewhat older than Tcb, as well as younger
12 : 3 ¢ plagioclase and iridescent sanidine. Biotite is uncommon. Tbt Tuff member--White to buff ash-flow and air-fall tuff that is
A Vugs and lithophysae contain quartz and rare topaz but at the generally very poorly exposed. Lapilli of dark-colored
i : head of Sawmill Canyon and on hill 7255 in sec. 8, R. 18 W., volcanic rock range from sparse to abundant. Pumice lapilli
| W T. 22 S., topaz is abundant and as much as 1 cm long. Unit are common. Phenocrysts less than 1 mm across of biotite,
> 114° 112° locally includes clastic material (similar to that in unit feldspar, and quartz comprise a few percent of the tuff at
ESER = b Tsc), especially in an area of silicified rocks 2-3 km west and most. Less than 60 m thick. Overlies the Tcb unit and
DESERT . northwest of Modena. On the north, west, and south flanks of underlies the younger, hill-capping, olivine-phyric flows of
i ! Mount Elenore the unit includes an ash-flow tuff as much as the Tbm unit
\ 60 m thick with sparse phenocrysts of quartz and feldspar and
. clasts of flow-layered rhyolite and latite from the unit TIf. Tha HORNBLENDE ANDESITE LAVA FLOWS (MIOCENE)--A somewhat heterogeneous LN
& 17 Y6 Flows are of high-silica, high-alkali rhyolite containing 77 wt sequence of aphyric to generally weakly porphyritic lava flows
- A 5 I percent $10,, 3.5 percent Na,0, and 5.0 percent K,0. The unit and minor intercalated autoclastic breccias. Colors range from Tt ialal e Lachusive contabt
okt ! 1sdidentic: to rocks ;n the :ou;hern Wah Wa:hnguntains :ni3the brown to buff, gray, pink, red, orange, or lavender. The positiona usive c
= [ Indian Peak Range northeast of the map area where ages o to aphanitic matrix is chiefly felsitic but locally consists of e 1
' 12 m.y. have been determined (M. G. Best, H. H. Mehnert, J. D. bzack glass. Characteristic acicular black phenocrysts are as g Fault-—Dzshed-wherelagproii?iuexg gozazidnornigfzzzﬁg,wzozzgg.
b ] Keith, and C. W. Naeser, unpub. data). Thickness ranges widely much as a centimeter long and show a strong preferred ® ; e:e c:::z:neside and ba on do ro 3
I to as much as 400 m on Mount Elenore orientation that imparts a foliation and locallyla iiniatio? to kil
the rock. Other less abundant phenocrysts are plagioclase (as 5
1 39° Tsrp Strongly porphyritic rhyolite flow member--Gray to lavender lava much as several millimeters across in Modena Draw), pyroxene, i Strike and dip of beds in Tsc unit
é flows and domes that are chiefly felsitic but locally black and biotite. Widespread flow-layering augments the planar
24 9 : 2 2 / perlitic vitrophyre. Rock consists of about one half fabric defined by oriented hornblende phenocrysts and locally Strike and dip oi cgmpac;ion foliation in tuff and of flow
by , N§ ; - b phenocrysts as much as 1.5 cm across of slightly iridescent the rock weathers into thin plates. Forms extensive colluvium 1avesdng An lava oW
) 4 sanidine and smaller dark smokey quartz and trace amounts of and talus mantles. Typical samples have about 60 wt percent
w0 plagioclase; sparse biotite and augite are present in some 3102 and about 3 percent each of Nazo and K,0. The top of the _j& e e
flows. Locally spherulitic, lithophysal, and flow layered. At unif immediately beneath unit T1f consists of heterogeneous B Lne
least 180 m thick volcaniclastic rocks that vary from place to place:
Tsc Clastic member--A herogeneous sequence of gene{;lly poo;ly (1) A pink, lithic-rich ash-flow tuff several meters thick at Horizontal
3755 4 exposed, porous pyroclastic and epiclastic deposits that na Draw has phenocrysts of biotite and
| 114° 1120 underlie glopes flanking exposures of units Tsrp and Tsr. ;:;d:g::? ol r * Hydrothermally altered rocks
4 % INDEX MAP OF UTAM SHOWING AREA OF THIS REPORT Locally, the unit is well exposed in cliffs around Mount (2) Strongly welded orange-brown lithic ash-flow tuff as much
: ‘. Elenore and near the junction of Nelson Canyon and Modena as 150 m thick in the southern parts of secs. 7 and 8,
= - ; 29 5 28 Draw. The most common rock type is a light-colored, weakly T+.33.5.; R: 18 W,
! welded, crystal-poor lapilli ash-flow tuff with less than (3) A sequence of mottled red-brown volcanic debris flows and
o 5 10 percent phenocrysts of quartz, feldspar, and biotite that conglomerate at. the top of the unit in sec. 8 and in the Tillie
s 3 occurs in depositional units no more than 10 m thick. The ash Creek area. .
flows contain variable amounts of pumice and lithic lapilli and (4) Slightly altered pale-green to gray breccias with A
& ¥ £ ) @ blocks; lithic fragments are chiefly of units Tsr and Tlf. hornblende-phyric clasts in the lower part of Tillie Creek.
: Intercalated between the ash-flow deposits are bedded The entire unit is at least 500 m thick. On the south side of
= - pyroclastic fall and surge deposits, thin volcanic debris Negro Liza Wash, the unit appears to overlie Tcb but field
i o flows, and reworked tuffaceous sandstones and conglomerates relations are equivocal and Tcb may lap onto a hillside cut REFERENCES
S ' o with locally large-scale crossbeds. Formerly glassy material into the hornblende andesite
o 3 22 & is commonly zeolitized. An extensive debris flow with blocks : Abbott, J. T., Best, M. G., and Morris, H. T., 1981, Preliminary geologic map
- = % = of the Tsrp and Tlf units as much as 2 m across crops out south Tds DACITE OF SPANISH GEORGE SPRING (MIOCENE)--A pile of strougly and cross sections of the Pine Grove-Blawn Mountain area, Beaver County,
7 ) of Elderberry Canyon on the west side of Modena Draw. These porphyritic lava flows with about 20 percent large blocky Utah: U.S. Geological Survey Open-File Report 81-525.
clastic deposits filled topographic lows as much as 100 m deep plagioclase phenocrysts (locally as much as 3 cm long) and a Armstrong, R. L., 1970, Geochronology of Tertiary igneous rocks, eastern Basin
BT cut into older units, especially T1f few percent of smalierbbiotite, hornblinde’dandeEaI:: 2 and Range province, western Utah, eastern Nevada, and vicinity, U.S.A.:
+: henocrysts in a re rown, gray, or lavender—felsitic flow- o t Co imica = S =930
L Tf FELSIC ROCKS, UNDIVIDED (MIOCENE)--Small isolated exposures near gayer:dymatrix. Small amou&tg og’sphene, augite, and sanidine Best,Gi.cngi:ideét;ﬁi?og? ﬁ%gungﬁziiszedag;tz, ggzazzgraphy of the volcanic
\ t;a sogs? edgedof the mzpa::eaizfaiei:;:nigzts Yizglgsenocrysts phenocrysts are present locally. Thickness is at least 500 m Oliiocene Needles Ran§e crouplin southwestern Utah: Proposed U.S.
\ of san ne and sparse qu z ’ ) . Geological Survey Professional Paper.
spherulitic and lithophysal matrix. Sanidine phenocrysts in Ti ISOM FORMATION (OLIGOCENE)--Strongly welded red-brown to lavender, Best, M. c%, Grant, sY K., Davis, R. L?, and Cleary, J., unpublished data,
6 A el 5 the exposure near Modena Draw Reservoir are up to 1 cm across crystal-poor ash-flow tuff that weathers to popcorn-like Geologic map of the Indian Peak Range, Beaver and Iron Counties, Utah:
g ) ; and comprise about half of the rock which contains about 68 wt grus. Phenocrysts comprise less than 15 percent of the rock Proposed U.S. Geological Survey Miscellaneous Investigation Series Map.
/ G percent 5102, 5.2 percent Na,0, and 5.8 percent K20 angd1nclugemglagtgclzzeazit?nziﬁzziys?i:t::nzzr?:zgzzta::tfz;Ti Best, M. G., Mc?e;, E'CH" a?d Da?:n, Pi E., 1980, Sgace—time—composition
Hou oxides. Pumice bloc atterns of late Cenozoic mafic volcanism, southwestern Utah and
£ Tr RACER CANYON TUFF (MIOCENE)--A sequence of two and possibly three of 500:1) so that the rock almost appears to be a lava flow. zdjoining areas: American Journal of Sciénce, v. 280, p. 1035-1050.
b ; \ . compositionally similar moderately welded pink- to buff-gray Age is 26 m.y. (Fleck and others, 1975; adjusted for new decay Best, M. G., Mehnert, H. H., Keith, J. D., and Naeser, C. W., unpublished
o 4, -~ ash-flow cooling units exposed in the southwest corner of the constants). Thickness just north of Negro Liza Wash is at data, Miocene magmatism and tectonism in and near the southern Wah Wah
) map area. Phenocrysts comprise 20-30 percent of the rock and least 800 m (M. G. Best, S. K. Grant, R. L. Davis, and J. Cleary, Mountains, southwestern Utah: Proposed U.S. Geological Survey
el include prominent quartz bipyramids (as much as 6 mm across), unpub. data) Professional Paper.

e sanidine, and biotite with lesser plagioclase and hornblende; Best, M. G., Morris, H. T., Kopf, R, W., and Keith, J. D., unpublished data,
trace sphene is characteristic. Small dark-colored volcanic Tl LUND TUFF (OLIGOCENE)--Pink dacite lapilli ash-flow tutf consisting Geologic map of the southern Pine Valley area, Beaver and Iron Counties,
fragments are ubiquitous but not abundant. Tuffaceous of about half phenocrysts as much as 4 mm across. Plagioclase Utah: Proposed U.S. Geological Survey Miscellaneous Investigation Series
sandstone beds occur locally between the ash-flow deposit;. comprises about half of these phenocrysts with lesser amounts Map.

Thickness is at least 150 m. These tuffs were first described of quartz, biotite, hornblende, and a trace of spheme. The Blank, H. T., Jr., 1959, Geology of the Bull Valley district, Washington
and named by Blank (1959; see also Rowley and others, 1979, upper part of the unit contains as much as 10 percent dark- County, Utah: Seattle, University of Washington, Ph.D. thesis p. 177.
e pe 11) in areas to the south and west where K-Ar ages of 18.2 colored lapilli of volcanic rock. Exposed thickness is about Fleck, R. J., Anderson, J. J., and Rowley, P. D., 1975, Chronology of mid-
e . 3 and 20.3 m.y. have been obtained by Noble and McKee (1972) 120 m. The Lund Tuff is 28 m.y. old and is one of the younger Tertiary volcanism in High Plateaus region of Utah: Geological Society
e formations in the Needles Range Group (M. G. Best, and S. K. of America Special Paper 160, p. 53-6l.
oo Grant, unpublished data) Hausel, W. D., and Nash, W. P., 1977, Petrology of Tertiary and Quaternary
a volcanic rocks, Washington County, southwestern Utah: Geological Society
5 ~l of America Bulletin, v. 88, p. 1831-1842.
> Nobel, D. C., and McKee, E. H., 1972, Description and K-Ar ages of volcanic
units of the Caliente volcanic field, Lincoln County, Nevada, and
5 Washington County, Utah: Isochron/West, no. 5, np. 17-24.
¢ Pe, W., 1980, Gravity survey of the Escalante Desert and vicinity in Iron and
Washington Counties, Utah: Salt Lake City, University of Utah, Master of
0 i Science thesis, p. 156.
o LRz Rowley, P. D., Steven, T. A., Anderson, J. J., and Cunningham, C. G., 1979,
Cenozoic stratigraphic and structural framework of southwestern Utah:
: J N U.S. Geological Survey Professional paper 1149, 22 p. x
Base from U.S. Geological Survey 1:24000 SCALE 1:50 000 Geology mapped in 1983 and modified Williams, P. L., 1967, Stratigraphy and petrography of the Quichapa Group,
quadrangles: Bannion Spring, Eightmile 1 % 0 o 2 3 MILES from preliminary data from the 1980 southwestern Utah and southeastern Nevada: Seattle, University of
Spring, Heist, and Modena, 1972 B e 1 : ’ and 1983 Brigham Young University B mian e seas e L
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