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ABSTRACT

The Skinner Peaks quadrangle is located in central Utah,
just west of the leading edge of the Sevier fold-and-thrust belt,
and in the transition zone between the Colorado Plateau and the
Basin and Range. The stratigraphy and structure of the
quadrangle reflect several tectonic events, including the Sevier
ﬂrogeny, formation of the Colorado Plateau, and Basin and Range
extension. Local diapiric movement of the Arapien Shale, which
probably was initiated by these major tectonic events, further
modified the structure and affected the stratigraphy.

Exposed bedrock units in the quadrangle include sedimentary,
pyroclastic, and intrusive rocks that range in age from Middle
Jurassic to Late Oligocene. An unconformity separates Middle
Jurassic marine strata of the Arapien Shale from the overlying
Cretaceous-Tertiary strata. These Cretaceous-Tertiary strata
include, in ascending stratigraphic order, the North Horn,
Flagstaff, Colton, Green River, and Goldens Ranch Formations.

Strata of the North Horn, Flagstaff, and Colton Formations



represent the alluvial fan and plain, lacustrine, and fluvial
conditions that dominated the Sevier foreland basin during the Late
Cretaceous and Early Eocene. Eocene Green River strata record
inundation of the basin by Lake Uinta, and the volcaniclastic Goldens
Ranch Formation is representative of the widespread volcanism that was
occurring throughout Utah during Oligocene time. Two small igneous
intrusions also were mapped as were unconsolidated surficial
lacustrine, fluvial, colluvial, alluvial fan, and landslide deposits
ranging in age from Late Tertiary to Recent.

Major structures in the quadrangle are the Sage Valley Fault, the
Western Juab Valley Fault Zone, the Wasatch Fault Zone, the West
Gunnison Monocline, the Juab Valley Graben,and Flat Canyon Graben.

Economic deposits include sand and gravel, gypsum, tuff,
carbonate rock, manganese, and water. Earthquakes, mass movements,
karst development, and groundwater contamination are potential

geologic hazards in the Skinner Peaks quadrangle.

INTRODUCTION
The Skinner Peaks 7.5 minute quadrangle is located approximately

100 miles south of Salt Lake City in Juab and Sanpete Counties, o
i : ‘\//\\W

central Utah. The adrangle exterds from 39° 22" 30" to 39° 30!

52' 30" to 112°-west longitude. It lies

north 1atitggef/énd from 11
in the transition zone between the Colorado Plateau and Basin and
Range Provinces; the Colorado Plateau Province is represented by the

Gunnison Plateau, which terminates just east of Utah Highway 28. 1In



addition to the Gunnison Plateau, the Skinner Peaks quadrangle-aiséy
includes the southern end of the West Hills, Mills Gap, the South
Jﬁg Hills, and part of Juab Valley. Total relief in the quadrangle is
| approximately 1,700 feet; base elevation is 5,000 feet above sea
level.

The first geologic map of the Skinner Peaks quadrangle was made
by James W. Vogel of Ohio State University in 1957. Vogel mapped the
geology at a scale of 1:31,680 on an imprecise planimetric base map
constructed from aerial photos; no suitable topographic map of the
area existed at that time. Witkind and others (1987) incl?ded the

Skinner Peaks quadrangle as part of the Manti 30* x 60* quadrangle,

f{ although most of the geology that appears on the Mantl Sheet was

7
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compiled from Vogel's original work. ;*ni
Other early investigations of the structure and stratigraphy of
central Utah were conducted by E. M. Spieker (1946, 1949) and his

for éuaspl
students from Ohio State Unlver51ty ;evgv Zeller, (1945) Muessigqg,

@951) Vogel, fi957). i ;
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modify Spiekerts earlier work.
Noluds o Dhaw ¢ deecodddis fargpron- o ’%“’”‘L

STRATIGRAPHY
Sedimentary, pyroclastic, and igneous rocks, ranging in age

from Middle Jurassic toyﬂéte Oligocene;are exposed in the Skinner

Peaks quadrangle. /These rocks consist of the Arapien Shale, North

Horn, Flagstaff, Colton, Green River, and Goldens Ranch Formations,
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and two igneous intrusions. Unconsolldated lacustrlne fluvial,
= O.S/‘/_S 74?

colluvial, alluvial fan, and mass-movement se iments ranging in age

HHolocena
from Late Tertlary to Recent were mapped in addltlon to the bedrock

units.

Precambrian and Paleozoic strata are not exposed.as—bedroc;T;n
the quadrangle, but they are exposed in the nearby Valley Mountains,
Canyon Range, and southern Wasatch Mountains (HinEge, 1975) ; well data

indicate these strata ais;{underlie the siﬁgngété (Standlee, 1982).

EVWSO, MMO‘V\
area, clasts of Precambrian and Paleozoic strata are prevalent in the

conglomerates of the North Horn, Flagstaff, Colton, Green River, and
Goldens Ranch Formations, and in the-vaiéeu;rﬁ;consolidated

Tertiary-Quaternary deposits.

JURASSIC
Arapien Shale Cb%)

The Arapien Shale, which was deposited in a narrow seaway during
Callovian time, is exposed east of Utah Highway 28 along the west
flank of the Gunnison Plateau. It underlies Skinner Peaks)Vandej> ‘E
iﬂéﬁ?&S exposed in and adjacent to Little Salt Creek Canyon.

The Arapien is composed of grayish-gréen, thinFyLbedded
limestone, micrite, and calcareous siltstone; thinF}lbedded, rippled,

calcareous sandstone, and grayish-green or red calcareous mudstone

with locally occurring pods of gypsum. és are

re i i n



Thinly-bedded siltstone, shale, and rippled sandstone, matching
heon
the description of unit C, occurs in=beth—the Little Salt Creek Canyon

and Skinner Peaks vicinitﬁ?/'These beds locally contain fossils
. . ‘o . made b
tentatively identified as Ostrea sp., an observation ent <

with-that—eof Zeller (1949, p.19), who noted the occurrence of Ostrea

sp. in unit C sandstone in upper Little Salt Creek Canyon.

dsb4un::=agi§he Arapien shale‘ﬁ,:3§enerally occurs as highly

_—
—

folded, contorted and faulted stratakyzﬁ/kVogel, 1957, p. 32) that

form steep, rugged, sparsely vegetated, gray hills. Most

units within the Arapien weather into small chips or thin

/focel . 7
plates;  ledges occur where sandstone or ¢

1
siltstone is present.

6tratigfaphiéf£elationships between the Arapien and adjacent
units are complex. The base of the formation is not exposed within ex
(aééaeen%=te the study area; however, data collected from drill-holes
in Juab County indicate that the Arapien is underlain conformably
by the Twin Creek Limestone (Sprinkel, 1982). This relationship can
northeas
be observed éa—outefeé71n the Mona quadrangle, 15 miles,NE’of the
Skinner Peaks quadrangle. In normal sequences the Arapien is overlain

conformably by the Twist Gulch Formation; however, in the Skinner

>
Peaks quadrangle, the Arapien is most commonly(overIaln\unconformablz}'

—
e

by the Green River Formation. Locally, it is(overlain unconformably

by the North Horn Formation or the Goldens Ranch Formation. These

unconformable relationships are best observed immediately south of

Little Salt Creek Canyon and on tﬁg/;kinner Peaks themselveéf/
Dot : nati . o thie] . 1 . : been
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gﬂ hampered by poor exposure (Sprinkel, 1982 Se deformation

of the strata (Sprinke 1982; Standlee, 1982); estimates range from
3 6 11,000 feet throughout the area of its expos%fg[z;ardley,
1933; Spieker, 1946; Hardy, 19527 Standlee; 1982). En—thée—stud;?’é

of Avopien

thickness of approximately 440 feet,was calculated from an incomplete,

undeformed section Gé—Arapéegféputh of Little Salt Creek Canyon.

Approximately 2,000 feet of Arapien was logged in a test hole in the
o
wone
<

NW corner of the quadrangle.

CRETACEOUS-TERTIARY

North Horn Formation C%Kn

Large quantities of coarse-grained, clastic sedlment mere_;eéSL“'

Lote Cretoceosso @k M.Tam
from th%NSev1erpﬂighland)

A
and deposited_a&a series of alluvial fans 1n~¥h3/foreland basin to
,(/C/
the east. These alluvial fans formed a conglomerate sequence t%a%:é:é*ﬂ

represented by the Indianola Group, Price River Formation, and North

Horn Formation.  This sequence—ogyconglomeratsﬁlzé almost 10,000 feet

thick on the Gunnison Plateau (Hintze, 1988).
1n the Skinner Peaks quadrangle, beds thag/tentatively have bedll

jdentified as North Horn Formation are exposed in a narrow band on the

hortheast
NF side of Skinner Peaks. The North Horn Formation is not exposed

buk
anywhere else in the quadrangle, although it-does crop’out in the West

worthwest
Hills just north of the MW corner of the quadrangle (in—the& Juab

quadrangle). It also occurs in the subsurface in Juab Valley (Clark,

1987) .
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Outcrops of North Horn Formation in the Skinner Peaks quadrangle
are composed of poorly sorted, bimictié{ cliff- and ledge-forming
conglomerate. Clasts are subangular to subrounded pebbles, cobbles,
and boulders of purple and tan quartzite and dark blue-gray carbonate.
Purple clasts were derived from the Precambrian Mutual Formation, and
tan clasts were derived from the Cambrian Tintic Quartzite; dark
blue-gray carbonates represent a variety of Paleozoic formations.
Matrix is poorly-sorted, medium- to fine-grained, calcareous
sandstone.

Clast size decreases up-section; the top of_the sectier! consists

of interbedded conglomerate and sandstone. There is also an increase

in the<§£g;€;ite—to—carbonate clast ratio up-section; the lower part
oﬁ-the_seetia;rhas a 0%/100% ‘carbonate/quartzit&)clast ratio, whereas

the top e%—%he—seetiogzhas a 75%/25%<§;;£onate/quartzite clast ratio.
?h-escclo-s-g::_he unit WWW is

gray at the base, red in the middle, and gray at the top. -Fhe™—

descxiptéen—ef_;pis section of North Horn is similar to Mattox's
(1986, p. 80) description of "high escarpment and inner canyon" North
Horn strata.

1n most sections, especially farther east, the North Horn
Formatio; lies |conformably) an-top—ef the Price River Formation, and is
in turn conformably overlain by the Flagstaff Formation; however, in
the Skinner Peaks quadrangle, the North Horn Formation lies
unconformably on top of the Jurassic Arapien Shale, and the
relationship between it and the overlying strata is unclear.

The thickness of the North Horn Formation is also anomalous. The



exposed section on Skinner Peaks is only 300 feet thick; however, only
6 miles to*thQTQesg,in the West Hills, Clark (19%7) reported a
thickness of approximately 800 feet, and aﬁﬂ?gggﬁately 1,700 feet of
North Horn Formation %ggﬂlogged in a test hole just south of Chicken
Creek Reservoir.

@he~dxas;iét;hickness variations and the relationship between the
North Horn Formation and adjacent units is discussed iaadetaé?/;n the

"Interpretation of the Stratigraphy of Skinner Peaks" .qzélem .

TERTIARY
Flagstaff Formation (T’F)
The Flagstaff Formation represents a major lacustrine phase of
deposition that occurred between the alluvial fan and floodplain

s <nﬁm§itian£7represented by the North Horn Formation and the Colton

. 54"'#“ . azéza
Formation. Strata—e@-thz Flagstaff Formation, range in age from el
A

Paleocene to Eocene; this age range is based i i ON  ou o s
paleontologic evidence the%»has—bee;rgathered by various workers
throughout central Utah (LaRocque, 1951; Newman, 1974; Fouch and
others, 1982).

ln the Skinner Peaks quadrangle, the Flagstaff Formation is

northwes -
exposed in the east-dipping cuestas of the West Hills in thelyi.corne:
of the quadrangle. Beds tentatively identified as Flagstaff Formation
on northeaet _

also are exposed alsng’the NE side of Skinner Peaks and are discussed
in the "Interpretation of the Stratigraphy of Skinner Peaks".gelip. .

A section of Flagstaff Formation was measured in the West Hills

north of Mills Gap. Calcareous mudstone, sandstone, sandy limestone,



limestone, and conglomerate (listed in order of decreasing abundance)
are the major rock types{éa—this—see%égizf:éhese—strat;j;re equivalent
to the carbonate-clastic facies defined by Clark (1987) in the Juab
quadrangle to the north.

The color eﬁ—the—s%satéyvaries from grayish-yellow to pale
reddish-orange, with vafiau;rhues of yellow being most common. The
calcareous mudstone is massive; it weathers to a slope and ranges from
20-80 feet in thickness. The sandstone is usually calcareous and
composed of medium- to coarse-grained quartz and lithic sand; locally,
it is cross-bedded. Compositionally, the sandstones are quartz
arenites, sublitharenites, and lithic arenites (Clark, 1987; Auby,
1985). Beds of sandstone form ledges that_a£é 1-4 feet thick,/ and
eemmeﬁ}y—afzrlaterally discontinuous. Massive beds of sandy limestone
and limestone form resistant ledges 2-20 feet thick; locally, these
carbonate units are platy, weathering to slopes with local ledges.
Beds of clast-supported conglomerate and conglomeratic sandstone occur
locally throughout the section. These units are laterally

discontinuous, often channel-form in shape, and 1-10 feet thick.

Clasts arersﬁbangular to subround;a>\880rly-sorEEEJpebbles and cobbles

of quartzite and sandstone. The matrix is medium- to coarse-grained
calcareous sandstone that—ééyéomposed of quartz gnd lithic sand.

The relative abundance of coarse-grained clastic material, the
presence of cross-bedded sandstone, and the lateral discontinuity of -

W'
the sandstone and conglomerate bedg)suggests that the Flagstaff érg1w¢p?

Formation in the Mills Gap section was deposited in a near-shore,

shallow-water environmentr—*Thée—&n%efpfetatihn is-consistent with




thosa—e-ﬁé&uessig)}lQSl‘f, Lambert);1976<;, and Clark)¢;1987}.).

The base of the Flagstaff Formation is not exposed in the West
Hills wéégin the Skinner Peaks quadrangle; however, it is exposed in
the Juab quadrangle to the north, and there the contact with the Z
underlying North Horn is conformable and gradational (Clark, 1987 as
is the contact between the Flagstaff and the overlying Colton ‘?
Formation. The Flagstaff Formation is approximatet% 525 fgst thick.

Colton Formation 6?&)

Fluvial and alluvial plain sediment§,~ﬁhinnﬂa§e assigned to the

Colton Formatiog,fgg;resent the final infilling of the Sevier foreland

basin which occurred during the Early Eocene.

1n the Skinner Peaks quadrangle, the Colton Formation is exposed

?

0

a»_iﬁ?; conspicuous red swath in the east-dipping cuestas of the West
-
Hills. Beds %haéa;entatively have—bee;>identified-in—this—s%&&;agé
Colton Formation are exposed on Skinner Peaks; and are discussed in
the "Interpretation of the Stratigraphy of Skinner Peaksﬁijét;%,/?—’—~~
1n the West Hills in—the~Skinne§—Peaks—quadrangié?/the Colton

Formation is composed of reddish-brown mudstone, sandstone, and
conglomerate; thin beds of limestone occur locally throughout the
section and are considered to be the deposits of short-lived-%eea%;gﬂ—
lakes. The Colton Formation as a whole is not well indurated, and,2€2/’
weathers to form a saddle between the more resistant Flagstaff
Limestone and Green River Formation. The mudstone is calcareous and
weathers to a slope. The sandstone is friable and weathers to a slope

with local i ledges. It is calcareous and/iézgg;posed of

10



subrounded, medium- to coarse-grained quartz, feldspar, lithic

fragments, and mica. Studies—by Marcantel—and Weiss—(1968) and

S 9 éqlton sandstones are commonly

finer grained and contain greater amounts of mica and feldspar than

CNoncaT® g ) (Dgion 19685 Stanter €Coltinsm ,1979)
the sandstones . in the Flagstaff Formation. Beds of limestone are

A
sandg}yand tﬁzg occur\locally |as low, discontinuous ledges.

The conglomerate (figure 1) is clast-supported, moderately
Neanln
sorted, and bimictic;. clasts are subrounded pebbles of appfeximateiyg-

equal amounts of purple and tan quartzite (from the Mutual Formation

;M?“‘"{

A~ |

el

and Tintic Quartzite), and dark blue-gray Paleozoic liTSEEEEEL//EhiS

suite of clasts indicates derivation from the Sevier Highland to the

west. The matrix, which comprises approximately 20 percent of the
Callehe-comatifp
rock, igAsandstone that—is—caicite=cemented—and composed of medium- to
coarse-grained, quartz and lithic sand. Conglomerate beds are 5 to 10
feet thick, channel-form, and laterally discontinuouijL occur as
ledges and cliffs. Regionally, conglomerate is rare in the Colton and
it occurs here only because the area was close to the edge of the
basin.

The high percentage of mudstone, laterally discontinuous beds of
conglomerate, sandstone, and limestone, and the red color of the

strata attest to the fluvial (floodplain and channel) origin of the

Colton Formation (Marcantel and Weiss, 1968).
1n the West Hills ia—éhe-Skéﬁne;_Beaks_quadxanglgf the Colton

’? Formation is [underlain [conformably| by the Flagstaff Formation, and
? overlain|conformably/ by the Green River Formation. The formation is

approximately 300 feet thick.
sort™ 7

1
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¢ Green River Formation (ﬁ’r’
4 ke W 9
f@mﬁﬁ ﬁgédiments that-wexe deposited in Lake Uinta £rom-the-Early

fhrough-Late-Eocene formed the strata of the Green River Formation.
e
In the Skinner Peaks quadrangl%,_s%ra%a—of—the—efeen—néueszgrmation

reflect§ the lake-marginal location of the quadrangle; amrd four
distinct lithofacies are recognizeqf/from the base nf_the—uaéérhpward,
they—are:gg§>mudstone, clastic, and mudstone-micrite lithofacies of
Clark (19875}”and the Tawny facies of Zeller (1949).

The best exposures ei_etyat;f;f the mudstone, clastic, and
mudstone-micrite lithofacies of the Green River Formation are in the
cuestas of the West Hills, while the best exposur&g/of the Tawny
facies.égé found in—ther:;:;ni%y—eé Skinner Peaks.

Mudstone facies: The mudstone lithofacies is composed mostly of
thinly bedded, grayish-yellow mudstone that is very incoherent and
sabseqnen:l§?;eathers to a slope. Thin, laterally discontinuous beds
of quartzite pebble conglomerate and sandy limestone.alsg/;ccur
locally throughout the unit. The unit is capped by a resistant bed of
stromatolitic limestone that contains brown and gray chert nodule%.
The stromatolites occur as laterally-linked hemispheroids—up-tg—Z‘feet
Ao murch to

in diameter.

Clastic facies: The clastic facies consists of conglomerate,

conglomeratic sandstone, mudstone, and sandstone. The conglomerate
oNS-
and conglomeratic sandstone/ﬂ@:reddish-brown or grayish-yellow -it—iélf/

bimictic with poorly-sorted pebbles and cobbles of quartzite and

12
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carbonate in a medium- to coarse-grained sandstone matrix. Thsﬂeo///
beds” lewaro?

. S,* : :
conglomerate and conglomeratic sandstone §n4ts are poorly indurated

: : 4o . .

and laterally discontinuous. Mudstonsg/&fe’feddlsh brown, thinly
. ok A J.:o .

laminated slope-formers. Sandstoneg ar¥e gray, calcite-cemented, and

composed of quartz and lithic fragments; compositionally, these

sandstones are sublitharenites, lithic arenites, and lithic wackes

IA.“'U\NLQ"\ A.sco'rhnu.ows
(Clark, 1987). Sandstone beds form lo% ledges that—are—laterally

diseontinuous. Beds of oolitic limestong)that—haue_baan replaced by

silica}als;(gccur locally throughout the clastic facies; ripple marks

ﬁiﬁﬁﬁSﬁT?\EEE/preserved on the tops of these oolitic beds. .

Mudstone-micrite facies: Alternating beds of red or yellow mudstone,

and yellow or gray micrite dominate the mudstone-micrite lithofacies.
)
The mudston%;/a;e.very thinly-bedded, poorly indurated, and,
Mok €S luP mere
consequently,.thai'weathe;;to slopes; mudstoneg .kotal—over 50 percent
of the mudstone-micrite facies (Clark, 1987). The micrite beds are

relatively coherent, and/—eensequentl¥+,:he;jform a resistant cap over

the easily-eroded mudstones. E%eséié}crite beds are commonly platy

and fossiliferous; fossils include plant fragments, gastropods, and
Clark (1987) noted pelecypods and ostracodes as well.

A thickness of 1,200 feet wgs calculated from outcrop width and
bedding attitude for the Green River Formation in the West Hills ef®—
%he~Skiﬁﬁer—Peaks~qu&drang%é?l This thickness is appégggg;te%§bﬁoo
feet greater than thicknesses caieula%eévby Vogel (1957) and Clark

(1987) for the same general area, Thi®-suggests the presence of a
fault iﬂ—the—see%iea+_but:gg:evidence for a fault was seen in the

13



field.

Tawny facies: Tawnyyégds consist of green, red, and variegated

mudstone, and yellowish-tan coarse-grained sandstone, conglomerate,

conglomeratic sandstone, and limestone. The sandstone 1S~¥2@¥‘Wﬁyﬁw&w£;8
? ./m usually cemented with calcite, and composed of quartz

and minor amounts of lithic fragments. Sandstone beds form ledges ,

:ig, Thew Codan—
(Eﬁfiﬂggésge;eral feet thlck laterally dlscontlnuousn4numerous

vertebrate fossils near the top of the

section. Channel-form beds of conglomerate and conglomeratic

o oo WIS —pprdisnaTad
sandstone aisc—are—very~eeherea% Clasts are subrounded to rounded
pebbles of dark blue-gray carbonate (>75%), and tan and purple
quartzite (<25%)//Fatrix is sandstone similar to that described above.

Limestone is very dense and commonly fossiliferous, containing teeth

and bone fragments, as well as gastropods of the—égzgzegliustralorbis

(LaRocque, 1960). Strata of the TaWny facies match the description of
strata in Millen's (1982) alluvial facies, which represents an
alluvial or delta plain environment of deposition.

Complex stratigraphic relationships separate the Tawny Beds from
adjacent units. With the exception of Hunt (1950), all workers
(Vogel, 1957; Millen, 1982; Norton, lQSG*%géggéizhat the coﬁtact
between the Tawny Beds and the underlying Green River Formation is

do Suggested by Hus shade
conformable and gradatlona%//

Study-_as wedd. Tawny Beds-a}sgranconformably overlie the Arapien

ol
Shale south of Little Salt Creek Canyon/ '@hef'ar?/—4**4“”5NJ£§Ef£fEE{'—

conformably|by strata of the Goldens Ranch Formation.

14
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(j’;;;;Epretation of the Stratigraphy of Skinner_gggg;:D(Ikié>
/’/

e stratigraphy on Skinner Peaks is complex and abnormal, an@,ﬂ’/’

-Eh&s?f;;orly understood. Approximately 550 feet of conglomerate,

;77 conglomeratic sandstone,fgandstone, sandy limestone, and oncolitic
[? limestone grade 3@¥E§Z§i;9'into strata of the Tawny facies of the

Green River Formation. Vogel (1957), and Witkind and others (1987)

y 1 7 IO 7

— SOfub st po _ .

— mapped theseAstrata as pad of the Fawmny—faecites—of—+he Green River
~ j belione_

S

Formation.

7 2t £ rese indi-es at they cue
. - W
4waEezaséagate%thegﬁeseﬁ%’Late Cretaceous-Early Tertiary;st;;zg_és
) ) LPW CM,!% i)m hﬁ.&d"/ ™M P. N.
suggested by Douglas A. Sprinkel of—theUtah—6Geological—Survey (HeS). |9
7 2 . 9 “9) o .'1

/

G .,f n&%#4+*eé%fesp@ndwtew@heggyit
/ / / k ‘. il
Apumbers—fou i the-—-Ski: ner"Pégkgwﬁéﬁfio in—the-Appendix-

A section of poorly sorted conglomerate and conglomeratic

— sandstone,-w%ieh—i;};;proximately 300 feet thick, lies unconformably

, . / ) o ’
1£ on the Arapien Shale. ese gonglemerat were described in, detail-in
Is [ /Q /p all,-1r

. 4 V4 P, 5 7 7
. ¢ V4 y . Lons s oS S
N&ﬁh the,sgct;on/bn/the rth gprn Epématlo only/a summ3r§ dgscr;ptlogfls

/ /S S

P?é%é;fég{éef;. g
The conglomerate in the lower 220 feet of the section (unit g@ is

massive, clast-supported, poorly-sorted, and bimictic. Clasts include

subangular 3# subrounded pebbles, cobbles, and boulders of purple and

tan quartzite, and a small percentage of dark blue-gray carbonateg¢

/Tlﬁ,matrix is poorly-sorted, medium- to fine-grained lithic sandstone.
Clast size, and quartzit%f)arbonate clast ratio decreases up-section.
The color of the unit also changes from gray to red up-section. This

unit, which represents an alluvial fan deposit, is overlain by 55 feet

15
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of interbedded conglomerate and sandstone (unit ?Q.

The conglomerate of unit 5 is gray, clast-supported,

moderately-sorted, and bimictic. Clasts are subangular to subrounded
lsht-
cobbles of carbonate (75%) and quartzite (25%). TheAsandstone is

composed of quart%/-it~és-lagh:J§;a¥, medium-grained, well-sorted, and

locally cross-bedded. This unit is indicative of an alluvial plain

environment. R

o S—

The conglomerate sequence is overlain by approximately<g;;>feet
Appedvr '

of limestone (unit 9@ and oncolitic limestone (unit 8; figure 2). The

limestone is light-gray, massive, and finely-crystallinesz—it forms a
[OlﬁI;dge,that—is—%e—ﬁeet\;hicku The oncolitic limestone, which contains
oncolites up to three inches in diameter, forms cliffs and is 80 feet
thick.
The oncolitic limestone is overlain by 110 feet of interbedded
ﬂSéndy limestone and sandstone (unit g@ and interbedded sandstone and
conglomerate (unit 1%). The interbedded sandstone and sandy limestone
is reddish-brown. The sandstone in this unit is calcareous and is
composed of medium-grained quartz and minor amounts of lithic
fragments; it forms local ledges thféggﬁeat the slope-forming sandy
limestone. This sequence is overlain by interbedded sandstone and
conglomerate. The sandstone in this unit is also calcareous and is
composed dominantly of medium-grained, well-sorted quartz sand. It
also contains algal mat pieces and oncolites that may have been FwJﬁR
derived pgg;iﬁ%igr;rom the underlying oncolitic limestone. The
conglomerate is clast-supported, moderately-sorted, and bimictic. It

is composed of approximately equal amounts of subrounded pebbles of
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dark-blue-gray carbonate and purple and tan quartzite. Approximately
20 percent of the rock is matrix which is composed of quartz

sandstone. Strata of these units represent a lake-marginal and

fluvial environment-whieh-wégyg;pical of both_the Flagstaff-Fe;maééeai;”
and Colton Formatior® in this area; these strata grade vertically into
the overlying Tawny Beds. The contacts between the lower units appear
to be conformable.

The section is a fining-upward sequence that represents a
transition through the following environments: alluvial fan (unit 4),
alluvial plain (unit 5), lake—ﬁarginal and shallow-water lacustrine
(units 6-10). The lithology and stratigraphy of the units described

above are characterlstlc of the North Horn, Flagstaff and Colton

me O Shessrt 224

/

Formations. r

specific formation. The conglomerates of units 4 and 5 match the
\*»..
— )
reglonai“descrlptlon of North Horn strata. The llmestone and~

"«..‘w —
e,

oncolitic llmestdmenaf unlts 6-8 could be placed 1nme1ther the” North

Horn Formation or the Fla\\faif Formatlpnf” The sandy llmestone,

o™
o
«,. ,...

sandstone, and conglomerate ofwunlts 9%and 10 could 99 placed in

/

either the Flagsta§ijbrmation or Colton Fok\a 'onf/although the lack

strata"’are more representatlve of the Flagstaff Limestone tha hey J75

are of the Colton. Regafé%ess—ef—whiehfﬁcrmaticn—amQ;AHHA%éfb

sequence of Late Cretaceous-Early/Tertlary strata than it is

representative of Tawny Beds?/

. 7 i i
é:,,—e> IHherg. Ao o
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ation-and Flagstaff Fermation—are-present
. e
- A;ﬁe North Horn Formation & 300-400 feet thick

3 14 l the—North—f 73 N e
Aed_— tibe
~Lidkewises the Flagstaff Formation && 110-220 feet thick. These

gt

. fo . @ i ‘M\/
thickness/vadues are significantly less than yadses—£eem the West

A
Hills to the west and £=em the Gunnison Plateau to the east. The most
logical explanation for the-d;aseé%¥€hickness variations thatoeeecur

—tho
over—such—a—short—distance is that weds—of Arapien Shale formed local

topographic highs in the basin during Late Cretaceous-Middle Tertiary

&£ an unconformity

p—

time.

AAA%Nr between the Arapien Shale and Late Cretaceous-Early Tertiary strata
P :mppd?ﬂ#; 2deso v
and the presence of the oncolitic 1imestone) Oncolites, which are
concretions of algae and sediment, form in shallow water, near-shore

‘lacustrine environments. Weiss (1969) has shown that oncolites within
the North Horn and Flagstaff Formations ceaaampgeﬁeﬁen%éeéié/along

uhabs=were actively-rising tectonic ridges.

: use t
‘tentatively, /the strata of-this i were mapped as f;P- /s.
Z £
Cretaceous-Tertiary undivided. : eakeo

M

Goldens Ranch Formation

dEhe‘Unseﬁ;EET;ide-spread volcanism in Utah occurred during <shve-

g
p———4

Early Oligocen%. This volcanism produced deposits, such as the
o OeAreso

volcaniclastic Goldens Ranch Formation, which-eceurs—threoughout

<appreoximately one-third of the area of the Skinner Peaks quadrangle.

In the western half of the quadrangle, the formation can be traced

southward from the Chicken Creek Reservoir through the South Hills and

18



into the outcrops that flank the eastern side of the Sevier Bridge
Reservoir. In the eastern half of the quadrangle, it occurs south of
Chriss Canyon, and forms a "moat" that surrounds Skinner Peaks.
Potassium-argon dates ranging from 38.5-29.9 m.y (Evernden and James,
1964; Witkind and Marvin, 1989) were obtained from samples collected
from various units within the Chicken Creek Tuff Member. These—édates
eonfirm—the-Oligocene age of-theformation-

1n the Skinner Peaks quadrangle, the Goldens Ranch Formation is
separated into five distinct, mappable units (Units I-V, this study).
Units I through IV correspond to the Chicken Creek Tuff Member of
Meibos (1983), and unit V is the Hall Canyon Conglomerate or its
equivalent.

“Tvag\
Unit I: Unit I is an epiclastic conglomeratic sandstone (figure 3).
The thickness of this unit is variable, ranging from 100 to
approximately 500 feet %hieﬁﬁ The contact between it and the
underlying Eocene Green Rives Formation is gradational wherever ists=is
exposed, as in the NE 1/4}@é section 27, T. 16 S., R. 1 W.

Unit I forms slopes, ledges, and cliffs, and is either blue, gray
or green in color. It contains a variety of sedimentary structures,
including laminae, trough and tabular cross-bedding, channels,
pebble/cobble lenses, scour-and-fill structures, and normally and
reversely graded beds.

Just above the contact with the Green River Formation, Unit I is
composed of bentonitic shales interbedded with thin, platy limestone.

This unit grades upward into sandstone, and finally into conglomeratic
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sandstone, forming a coarsening-upward sequence.

The upper three-quarters of Unit I are composed of sandstone and
conglomeratic séndstone. The sandstone and matrix of the
conglomeratic sandstone is most commonly a poorly-sorted lithic or
arkosic sandstone. Grains are subangular, and range in size from
0.5-10 mm, with an average of 1 mm. The cement is typically
calcareous, and the rock is friable to moderately coherent.

Clasts in the conglomeratic sandstone are angular to subrounded,
and poorly sorted, ranging in size from 1.5-7.0 cm, with an average
size of 5 cm. Approximately 90 percent of these clasts are volcanic
in origin and were probably derived from ash and lava flows of the
East Tintic District. The other 10 percent are quartzite clasts that
were derived from the Precambrian Mutual Formation and the Cambrian
Tintic Quartzite, or from pre-existing conglomerates.

The coarsening-upward sequence of Unit I represents a shallow
lacustrine/marginal lacustrine/fluvial environment of deposition that

marks the end of Lake Uinta (De Vries and others, 1988).

e

ﬁ)

<;3511t ITI: Unit II is a crystal-vitric tuff that is 40-70 feet thick. <=
The contact between Unit I and Unit II is concordant and sharp. This
tuff is slightly welded, pink (weathered and fresh), and usually forms
slopes. It is composed of 30-35 percent crystals and 65-70 percent
glassy matrix. The crystals are euhedral and average 1 mm in size.
Approximately 60 percent of these crystals are biotite, 40 percent are
bipyramidal quartz, and sanidine occurs in trace amounts. The matrix

is composed of pumice fragments (25%-30%), which range in size from
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0.5-20 mm, and ash (70%-75%). Bubble wall shards are visible in thin

section.

/‘Ugginlt III: Unit III is coarse-grained epiclastic sandstone that is
50-90 feet thick. %h&é%g;ét is red or gray in color, forms resistant
ledges and cliffs, and displays cross-bedding and channels. It is
composed of approximately 60 percent bipyramidal quartz crystals, 5-15
percent lithic fragments, 15 percent sanidine, and traces of hematite.
The lithic fragments are subrounded and range in size from 2-15 mm.
The quartz crystals, hematite, and sanidine are subhedral to euhedral
and average 2 mm in size. This unit is cemented by both silica and

‘m\ >
calcite, and is moderately to veryc coherent °

Unit II and Unit III are separated by an erosional contact. The
nature of the contact and the presence of clasts of Unit II within
Unit III suggest that Unit III was derived at least in part from the
top of Unit II. Unit III represents a period of volcanic quiescence
that occurred between the eruptive episodes that deposited Unit II and

Unit IV.

o1t

Unit IV: Unit IV is an orange- or tan-colored vitric lithic tuff that
is approximately 70-100 feet thick. The contact between it and Unit
IITI is sharp and concordant. This tuff is less welded at the base

where it weathers to form slopes; the upper part of the unit is better

welded and‘;fr;eathers to form vertica{HFIiffs.that—eemmonly_are.
LAVTLROUSN

The tuff of Unit IV is composed of 75 percent matrix, 20 percent
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7%‘7”“':l L
W
lithic fragments, and 5 percent crystals./ The matrix -is—eempesed of
?

Fraqrels

50 percent ash and 50 percent pumlcgqthat }angsﬁsz; size from 1-10 cm

and is commonly flattened in the bedding plane;/)fﬂgfpumice forms a

coarsening-upward sequence within the tuff. The lithic fragments are
subangular to round, range in size from 0.5-2 cm and are composed

of volcanic rocks and quartzite. Biotite, bipyramidal quartz, and a
trace of sanidine constitute the crystal fraction of the tuff. These

crystals are euhedral, and range in size from 0.5-2 mm.

% or and)

/qué:Unit V: Unit V is the Hall|Canyon Conglomerate or its equivalent. It
7

WW§7

o
J

- Unit V and Unit IV is erosional and sharp.

ot s exosion 77 Fuorprebie?

is an epiclastic sandston onglomeratic sandstene of unknown

.thickness. 1In the Skinner Peaks quadrangle, the base of the unit is
exposed in only one place, the top is not exposed at al%jyaue to

erosion, and the section is fu;%hegaggmplicated by faulting Clark

ed—
(1987) reporgg'that the thickness of the Hall Canyon Conglomerate

varies from 0-400 feet in the Juab quadrang%s;d/;he contact between

:
3%;

N\,

‘The basal part of Unit V is an epiclastic sandstone that is very
similar to Unit III; however, it is thin (rarely greater than 10 feet
thick), and contains sand-sized grains of Unit IV. The rest of Unit V
is very similar to Unit I in terms of texture and composition. The
principal difference between Units I and V is the presence of angular
clasts of Unit IV within Unit V. Unit V also contains more sandstone
and less conglomeratic sandstone than Unit I. The sandstone is
relatively homogeneous in terms of grain-size and composition (medium-

to coarse-grained lithic sandstone); it«eq?%ains very large-scale,

“p
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tabular cross-bedding. The sedimentary structures, thickness, and
overall stratigraphy of this unit suggest that it is an alluvial fan

or a fan-delta deposit.

Igneous Intrusions 6;;)

Two small intrusions of hornblende monzonite porphyry occur
in the Arapien Shale. One is located in the NW 1/4, NE 1/%y9§ﬁz;;tion
36, T. 15 S., R. 1 W., and the other is located in the SW 1/4, SE 1/4g
£ section 25, T. 15 S., R. 1 W. These intrusions are not very
resistant, and they weather to a grus-like talus that is black or
dark-gray due to the abundance of hornblende. These and other

intrusions in the vicinity were classified as dikes by Zeller (1949),

Hunt (1950), and Vogel (1957).

pessegrapirte=microseeper— Approximately 65 percent of the rock is
composed of phenocrysts, and the otég?tggfgéégéat is a light-colored,

aphanitic groundmass of highly altered plagioclase and orthoclase. .......

‘Approximatel 75) percent of the phenocrysts are hornblende; feldspar

and magnetite make up the .:,emainin-pease-ent‘. '_I—P%fry_arnblende

phenocrysts occur as euhedral to subhedral laths that range from 0.01
7

to 2.5 cm in length. Most feldspar phenocrysts are blécky, subhedral
Ito euhedral, highly altered plagioclase crystals.
These intrusions are post-Jurassic in age based on EneS—

cross-cutting relationships in the Skinner Peaks quadrangle. Witkind

and others (1987) cite an Oligocene(?) to Upper Eocene age for similar

intrusions in the vicinity/ .however, the relatiorship—of—these-

/

’

23



TERTIARY-QUATERNARY

A variety of alluvial, colluvial, and lacustrine deposits blanket
extensive areas of the Skinner Peaks quadrangle. These sediments
range in age from Late Tertiary to £§2§2@? They were deposited in
response to tectonic and climatic events such as the development of
the Gunnison Plateau and West Gunnisogﬁﬁgnocline, the onset and
continuation of MBasin andyﬂange faulting, and the advance and retreat
of Lake Bonneville.

Older Alluvial Fans and Pediment Alluvium anﬁ f@faf)

Sediment zhat_wazr;roded from the Gunnison Plateau and West

/ d\ 051\11—
Gunnisonyﬁgnocline was sggd—eéf to the west in a series of alluvial

Sk

fans muegriike those i1 in present=day Juab Valley. The
g 5t

uplifted remnants of the old/alluvial fans are exposed along the flank

A
of the West Gunnison‘ﬁénocline in an area that extends from Broad

Canyon to the southern end of the quadrangle. _The material—that—forms
_these deposits ii.‘}g"semiconsolidated, massive to poorly-stratified,
;oorly-sorted (ranging in size from sand to boulders), and
yellowish-gray in color. It is composed predominantly of sandstone,
limeétone, and conglomeraté derived from the Green River Formation and
includes clasts of pebbly sandstone from the Crazy Hollow Formation
and volcanic clasts de:iueé}g;om the Goldens Ranch Formation.

The remnants of the olgzzaluvial fans overlie the Goldens Ranch

Formation, Green River Formation and Arapien Shale at various
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e G
elevations and reflect deposition eve® irregular paleotopography.

This paleotopography may have been due in part to episodic Basin and
Range faulting which began in the Miocene shortly after development of

the plateau and monocline. The thickness of these older alluvial fans

varies from a few feet to 300 feet (Vogel, 1957). It—is—pessible-that

- 3 ia thicl ok ] flect d L1
Wan

—with the thickest deposits representind~——

paleo-lows and thé thinner deposit;:?épresentiﬁa/paleo-highs.
Pediment alluviuQ,_whéeh caps the Goldens Ranch Formation in the
South Hill%juﬁeflects an old erosional surface thagrgeveloped during
and after uplift of the South Hills area. The pediment alluvium,
whéeh~£2/b—20 feet thick, is vef§7;;miiar in texture and composition
to the material that forms the old alluvial fans to the east. The
most noticeable difference is the increased abundance of volcanic
clasts and the local occurrence of red, semi- to moderately-
consolidated, pebbly sandstone and sandy limestone. The red, pebbly
sandstone and sandy limestone which occur locally as pods between the
Goldens Ranch Formation and the poorly consolidated upper pediment
hove beew doposded s
alluvium may rxepyesent local ponds that formed on the erosional
surface (Oviatt, personal communication, 1989). Like the old
alluvial fans, the pediment alluvium occurs at relatively high
elevations, reflecting the uplift and dissection tha£ occurred after
deposition.

oldern

The distribution of the pediment alluvium and &£he alluvial fans
. asseton ]
reflects Lustig's (1969) -predietioen that areas with larger highlands

favor alluvial fan development, and areas with lower highlands favor
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pediment development.

The agg_gf the older alluvial fans and the pediment alluvium is
not kggg;ﬁg;:::;;:t;a. They are no older than Early Miocene because
they formed after the development of the plateau and the onset oi%o

Basin and Range faulting. They are no younger than’gérliest ,fgwammﬁ?
Gncompass e,

bases of hills that these old alluvial deposits cap.

é; solltary 1uv1a1_fan {mapped—as Qaf in—hhis—study) /Fsﬁazaa
;Q— noruuest

/,correspondlng to Qaf 4of Clark (1987) was mapped in the-ﬁ& corner of
the quadrangle. This fan is very dissected, faulted, and higher in
elevation than a younger fan which surrounds it. It is composed of
light-brown, poorly-sorted, clay- to boulder-size material that is
subangular to subrounded. The poorly-sorted nature of the deposit,
plus its proximity to the mouth of a deeply incised canyon that cuts
through the Flagstaff Formation, indicate that this fan is a debris
flow as Clark (1987) suggested. Clark (1987) estimated( that the fan
is at least 50 feet thick. Based on its relatively high elevation and
on the Vexfag;ssected and faulted nature of the fan, it formed either
in the Latest Tertiary or Earliest Quaternary. J/

o
QUATERNARY N W )
Older Coalescing Alluvial Fans (Qai;£b, /VJ
Areas covered by olé?glluvial fans and pediment alluvium were
differentially uplifted by Basin and Range faulting and then eroded,

leaving en;§j;;mnants

along the flank of the monocline and in the South Hills. The material

capping the hills
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tmmdsAﬁ;;reroded from these uplifted areas waéfgéposited as a series of
coalescing alluvial fans that fill present-day Juab Valley. Material
that—wzfrgérived from the South and West Hills was shed primarily to
the east, although some ms.ﬁﬁ.ted—yn—:-he low spots to the west of
the South Hills. Material derived from the Gunnison Plateau was shed
into Juab Valley to the west. As Clark (1987) noted, the fans from
the Gunnison Plateau are significantly larger than those emanating
from the West and South Hills; consequently, the convergence line of
the two fan systems lies west of the center of Juab Valley.

Coalescing fan alluvium is reddish-brown to yellowish-gray,
unconsolidated, poorly-sorted, and massive to crudely bedded; local
channels suggest a fluvial environment of deposition. Material is
clay- to boulder-size, although sand- and pebble-size material is most
common; grain size decreases in a down-fan direction. ‘Qﬁartzite,

Fhorertetiey
limestone, sandstone, and volcanic rocks, form—the—majerityef—tire
ot 5
rbdw{ﬂ¢.pebble- and cobble-size clastsy Data from a gravity survey (Zoback,

O
1983) across northern Juab Valley indicates theat alluvial fan deposits

are approximately 3,900 feet thick 4

Since Juab valley shallows to the south, the equivalent deposits in
the Skinner Peaks area &e—the—south are probably thinner than those to
the north.
The youngest sediment contained in the coalescing fans was
Holoc eme
deposited on the fan surfaces during xeecent timeﬁ\the oldest sediment
eontxined—in—these—£fans was probably deposited in the Late Tertiary,

although there is no observable evidence to confirm this. Lake

Bonneville sediments overlaeﬂcoalescing fan deposits in the southwest
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a —te,
corner of the quadrangl%4 indicatinék;ha%—%he—depesi%e must be at
least as old ai¢§grliest Pleistocene.

approximately 16,000-17,000 years ago, water from the lake spilled
through Leamington Canyon, drowning the Sevier River and forming a
fresh-water estuary (Oviatt, personal communication, 1989) that
extended almost as far south as Redmond (Currey, 1982). The eastern
ths Lferded
shore of-thiéyéstuary ewt across the southwestern corner of the
Skinner Peaks quadrangle. Sediments deposited in the estuary are
exposed in the low, gently-sloping, dissected, fan-shaped patches -im
the Washboard and in wave-cut cliffs along the Sevier Bridge
Reservoir. These sediments occur up to an elevation of 5,090 feet,
wirieh—was the overflow elevation of the lake,during—the—Bonnevilie-

Stage (Currey, 1982). A change in vegetation patterg/thatméébﬁest

observed on aerial photoi/also occurs between 5,090-5,100 feet. It is

presumeq/—based—eﬂ—%hte—e&evat&en\\that this change in vegetation
marks thepghorellne of Lake Bonneville. It.alse—is—presumed,—on—the-

algo

basis—of-elevatiom,—that water from Lake Bonnev111e spilled through

Mills Gap and flooded the Chicken Creek Reservoir area. There are no

deposits or shoreline features to substantiate this, but 4t—is.

pessible-that Lake Bonneville sediments and shoreline features were.

'Fﬁﬁﬁaahngs}lnugﬂgave been obliterated &ineézg; present-day Chicken
Creek Reservoir.
lare Bonneulle QW_/"L

ﬁk}thggh‘gxposuresAére poor except along the Sevier Bridge
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/ T ’ st ettt st et e S e
Reserv01r‘ the sediments are fairly distinctive (espec1ally on aerial

photos) and can be distinguished from the surrounding alluvium withou

much difficulty./ Poor exposures obscure the nature of the contact

between the Lake Bonneville sediments and the surrounding alluvium,

but at one location (section 30, T. 16 S., R. 1 W.),stﬁa/lake

sedlments clearly overlap the Quaternary-Tertlary pedlment alluvium.

Z// Elsewhere (e+g~r~ On the Washboard),*th;réonnev1lle sedlments are “““Mm\

i

sllghtly hlgher than the adjacent alluvium which suggests dep051tlon

.

of the Lake Bonnev111e sedlments on top of the adjacent alluv1um.

This observation is con51stent w1th “the- relatlonshlps observed by

Mattox (1986) in-the Hells Kitchen Canyon SE quadrangle, lowmlles

Vi
-

Jsoutheast of the present study area.

ng?Bonnev1lle sediments are light brown, unconsolidated, coarse-
to fine-grained sand, silt, and mud. These sediments form a
fining-upward sequence that_i2L§O—60 feet thick and—a:gs;omposed
mostly of silt and mud. Deposits are finely laminated and
cross-laminated; soft-sediment deformation structures and ripple
cross-lamination are common near the base of the exposed section.
These characteristics, combined with the lack of foreset and bottomset
beds, fit Oviatt's (1984) description of underflow fan deposits, which

are similar to deltaic deposits.

ac]
Younger Coalescing Alluvial Fans \

A series of younger coalescing alluvial fans restg on top of
older coalescing alluvial fans north of Little Salt Creek Canyon. The

younger fans are very similar to their older counterparts; however,
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they are considerably smaller in size, and-%he;r;lope more steeply
toward the valley. The composition of these younger fans is also
different from their older counterparts; most of the material is
angular, pebble-size fragments of limestone that were derived from the
Arapien Shale. Thése deposits are only'Sb-loo feet thick.

Younger alluvial fans, such as those thet—axe found north of
Little Salt Creek Canyon, form in response to climatit or tectonic
changes that lower base level (Pazzaglia and Wells, 1989; Bull, 1990).
In the Skinner Peaks area, base level égggazhave been lowered by the
retreat of Lake Bonneville, continued Basin and Range faulting, or a
combination of both of these events.

The‘nex;jzocal occurrence of the younger alluvial fans suggests
that they formed in response to renewed uplift along a fault segment
and not in response to the regional lowering of base level that would
have resulted from the retreat of Lake Bonneville. This hypothesis—is

resenc t fault scarps &hat cut the older

coalescing alluvial fans}yhowever, the older coalescing alluvial fans

in Juab Valley and the Lake Bonneville sediments are incised by

gullies thg;;z:érgs much as 15 feet deep, which suggests a regio

i

lowering of base level. Perhzﬁs the deepjgullies are an ex35e551on of
/ ;

a regional lowering of base lével that wds due to the retréat f//;ké
/ :

Bonneyille, #nd the youngef/;lluvial/ﬁans refigé% Rece Basin“and

Range activity on a loca{/fault sigﬁént Assuming that these younger

alluvial fans are related to the Basin and Range faulting that

produced the fault scarps, the age of these fans is Late Pleistocene
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Colluvium, Alluvium, and Landslide Deposits
The youngest sediments in the quadrangle are colluvium, alluvium,
: : . é/fg/ac&‘i——l. .

and landslide deposits which are all in age. The colluv1um<Qé>
forms steeply-sloping, cone-shaped deposits along the base of the
slopes from which it was derived. It is unconsolidated, very angular,
very poorly-sorted, clay- to boulder-size material. The color and
composition of these deposits reflect the formation or formations from
which they were d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>