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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 

~ogeny, 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 
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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",,~ salt Lake city inJUab_~_~~. s~~~~e counties.' _-.v4 

~ .. _~~~tral ut~~_./ .. /T~adrangle ext as from 39
0 

22 I 30" to 39 0 ... ~~ : _ ... ) 

/ north_~t:i.t~nd from 111° 52 I 30" to ... _~.ongitude. It lies 
__ __-·-"·_.r.~··-- ... "; ......... ' ... _ _. _ .... . . .. ... ~ _ 

in the transition zone between the Color~do Plateau and Basin and 

Range Provinces; the Colorado Plateau Province is represented by the 

Gunnison Plateau, which terminates just east of Utah Highway 28. In 
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addition to the Gunnison Plateau, the Skinner Peaks quadrangle ale~ 

includes the southern end of the West Hills, Mills Gap, the South 

Hills, and part of Juab Valley. Total relief in the quadrangle is 

approximately 1,700 feet;(~ase 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) included the 
- fV\ 1 ... ...b­

Skinner Peaks quadrangle as part of the Manti 3~ x 60~ quadrangle, 

although most of the geology that appears on the Manti Sheet was 

compiled from Vogel's original work. 
,,), ,\. ... \ .'. . , . 

other early investigations of the structure and stratigraphy of 

central Utah were conducted by E. M. Spieker (1946, 1949) and his 

~r.~ " students from Ohio state University ~, " Zeller, \1949'; Muessig, 
~ 

~95~ ;"VOgel, ~957) . <,Faculty ana students t ram Ohio state, Bt: ig~ 

..Yo\:inq, aHa }Torthern Illinois Universities have continued to expana and 

modify Spieker---s earl i er wO.rke-

~~ '"'" .~ ~ .~.: 

STRATIGRAPHY 

Sedimentary, pyroclastic, and igneous rocks, ranging in age 

from Middle Jurassic to~ate 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. Unconsolidated lacustri~fluvial, 

depo51fs ? /f-.l' 
colluvial, alluvial fan, and mass-movement sediments ranging in age 

,*16C~ 
from Late Tertiary to Reeent were mapped in addition to the bedrock 

units. 

Precambrian and Paleozoic strata are not exposed as QQQro~n 
the quadrangle, but they are exposed in the nearby Valley Mountains, 

Canyon Range, and southern Wasatch Mountains (Hintze, 1975); well data 

indicate these strata ~underlie the ~.: (Standlee, 1982) . . 

1tltnough Precamhrian and Paleozoic strata are not exposed ill the st:t1d~ 

~YlMSOI CA; --..... 0""-
~, 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 v.~i8~~consolidated 
Tertiary-Quaternary deposits. 

JURASSIC 

Arapien Shale Gl~) 
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;Vand~ ~ 
~is exposed in and adjacent to Little Salt Creek Canyon. 

The Arapien is composed of graYiSh-gr~en, thin~bedded 
limestone, micrite, and calcareous siltstone; thin~bedded, rippled, 

calcareous sandstone, and grayish-green or red calcareous mudstone 

with locally occurring pods of gypsum. These tock types are 

~resentative of tlniLs 13 and C of -Ha;r;d¥ (19§~r. 
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Thinly-bedded siltstone, shale, and rippled sandstone, matching 
n.et).IV 

the description of unit ~ occurs in seth tae Little Salt Creek Canyon 

and Skinner Peaks ~CiAit~ These beds locally contain fossils 

~a...A.<. ~ 
tentatively identified as ostrea sp., an observation ~ftat i3 ~~? 

with that e~ Zeller (1949, p.19), who noted the occurrence of ostrea 

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

rX-R outc;Q1 ~he Arapien shale 0.generally occurs as highly 

folded, c ntorte~ and faulted strata~(VOgel, 1957, p. 32) that 

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

units within the Arapien weather into small chips or thin 

Plates {~c;!dgeS occur Je =al~here JIIOre resistam? sandstone or 

siltstone is present. 

cst%atigraphi~elationships between the Arapien and adjacent 
~ 

units are complex. The base of the formation is not exposed ~in ~ 

( aajacen~ eo the study area; however, data coll~ct~d from drill-holes 
.s~ ~~~,~. ~ ? 
i~ Juab County indicate that the Arapien is underlai~conformablY • 

by the Twin Creek Limestone (Sprinkel, 1982). This relationship can 
YI (J ,.ft...e,. ~ f-

be observed 4ft o~~e~~in the Mona quadrangle, 15 miles~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 ~verla in ~nconformablV . 

by the Green River Formation. Locally, it is~ain unconformab~~ 
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 ~kinner Peaks ~bemsell~ 
Det e pn i n a tioR of an aCCl.1rate thiekJIess f OL the Arapien has been 
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of the 1982) ; 

throughout the area of its exposur (Eardley, 

1933; Spieker, 1946; Hardy, 1952; Standlee; 1982). 
otAro-p,~ 

thickness of approximately 440 feetAwas calculated 

~ft eftiB.s~u:~a 
from an 1ncojY~ete, 

undeformed section Gf Ara~ie~outh of Little Salt Creek Canyon. 
-::::: 

App~oximately 2,000 feet of Arapien was logged in a test hole in the 
(YL; 

NW corner of the quadrangle. ~ 

CRETACEOUS-TERTIARY 

North Horn Formation G-Kn~ ~ tv-rJ..,o 

Large quantities of coarse-grained, clastic sediment ~ 
L~+c. C .. «.J.o..c.e ....... ~ ~ 7~ . ) 

from the" Sevier ~ighland) du ring t h e Late c r9ta e e e1:ls and Early Tertiary 

a.& deposited~a series of alluvial fans in~foreland basin to 

the east. These alluvial fans formed a conglomerat~sequence toh!t@ is~ 

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

Horn Formation • . This seqoenee O~COnglOmerat~s almost 10,000 feet 

thick on the Gunnison Plateau (Hintze, 1988). 

In the Skinner Peaks quadrangle, beds ~ tentatively hav e bQ~ 
identified as North Horn Formation are exposed in a narrow band on the 

~D~A~r 
~side of Skinner Peaks. The North Horn Formation is not exposed 

blAT 
anywhere else in the quadrangle, a.J though it QOQ &; crape; out in the · West 

~o ... .f."w,~" 
Hills just north of the ~ corner of the quadrangle ( in t:a~ Juab 

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

1987). 
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Jt~ 

outcrops of North Horn Formation in the Skinner Peaks quadrangle 

are composed of poorly sorted,Mmicti:( 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. 

of 

in 

of 

the 

'fite 

Clast size decreases up-section; the top o f tbs ~Q9tie~consists 

interbedded conglomerate and sandstone. There is also an increase 

the~artzite-to-carbona~clast ratio up-section; the lower part 

t~Q e e etjo;r has a 0%/100% ~bonate/quartzif§Dclast ratio, whereas 

top Gf the seeti~has a 75%/25%~Onate/quartzi~clast ratio. 

color :) the unit alae u eo:!: ie!5 iA aiR up sect jon d j li"Q9t:iotd ~ is -'"=" 
gray at the base, red in the middle, and gray at the top_ ~ 

aes£r~ptie~ &i this section of North Horn is similar to Mattox's 
c--

(1986, p_ 80) description of "high escarpment and inner canyonlf North 

Horn strata. 

In most sections, especially farther east, the North Horn 

Formati~ies'lconfOrmably) on tQ~ at 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 
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exposed section on Skinner Peaks is only 300 feet thick; however, only 

6 miles ~ ~ft;rwest> in the West Hills, Clark (1987) reported a 
A6~ ? 

thickness of approximately 800 feet, and approximately 1,700 feet of 

. ~ . . 
North Horn Format~on was logged ~n a test hole Just south of Chicken 

Creek Reservoir . 

.g;'be QrastJ~ickness variations and the relationship between the 

North Horn Format~on and adjacent units is discussed ~B dQta i~in the 

"Interpretation of the stratigraphy of Skinner P~aks" ~ . 

TERTIARY 

Flagstaff Formation(11f) 

The Flagstaff Formation represents a major lacustrine phase of 

deposition that occurred between the alluvial fan and floodplain 

~ ~"sitj~represented by the North Horn Formation and the Colton ~ 

Formation. 'Stra1;. at" t.:1 Flagstaff Formatirn;t.nge in age from ~ 
Paleocene to Eocene; this age range is based prjmaril;fon ~ 
paleontologic evidence ~ha~ fia~ ~ce;rgathered by various workers 

throughout central utah (LaRocque, 1951; Newman, 1974; Fouch and 

others, 1982). 

In the Skinner Peaks quadrangle, the Flagstaff Formation is 
norlltl(l~ I­

exposed in the east-dipp~ng cuestas of the West Hills in the '?'<. co?="ne~._ . _ 

of the quadrangle. Beds tentatively identified as Flagstaff Formation 
01\ III 0 rf1...t. tw f-

also are exposed .lg~~ the NE side of Skinner Peaks and are discussed 

in the "Interpretation of the Stratigraphy of Skinner Peaks" .,4..,;;t;:;.,.;... · 

A section of Flagstaff Formation was measured in the West Hills 

north of Mills Gap. Calcareous mUdstone, sandstone, sandy limestone, 
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limestone, and conglomerate (listed in order of decreasing abundance) 

are the major rock types f A i:his see.i~he:5e :5~"8.;rare equivalent 

to the carbonate~clastic facies defined by Clark (1987) in the Juab 

quadrangle to the north. 

The color of t he 9tra~varies from grayish-yellow to pale 

reddish-orange, with ya~ig~;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 t~at a~~ 1-4 feet thic~nd 
~mmoft~ a~laterallY 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. 

~ 1 . Clasts are rsUba~r to subround~POOrlY-Sort~ pebbles and cobbles 

~ of quartzite and sandstone. The matrix is medium- to coarse-grained 

calcareous sandstone ~at ~omposed of quartz and lithic sand. 

The relative abundance pf coarse-grained clastic material, the 

presence of cross-bedded sandstone, and the lateral discontinuity of 7 

~. 

the sandstone and conglomerate beds} suggests that the Flagstaff ~~~ 

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

shallow-water environmentr ~fii3 ift~ er~reta~ioA i. consi stent with 
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tl::lg .... e Ji. E UeSSig,;1951l , Lambert) J 197~ , and Clark)~1987y . 
The base of the Flagstaff Formation is not exposed in the West 

Hills ~n the Skinner Peaks quadrangle; however, it is exposed in 

the Juab quadrangle to the north, and there the contact with the ? 
I ' 

underlying North Horn is conformable and gradational (Clark, 1987~as 

. ~ 
is the contact between the Flagstaff and the overly~ng colton 

Formation. The Flagstaff Formation is approximately 525 feet thick. 

C~~) 

Colton Formation (rv) 
Fluvial and alluvial plain sediments,., ubJrQ.1;::;a;r;e assigned to the 

Colton Formatio~resent the final infilling of the Sevier foreland 

basin which occurred during the Early Eocene. 

In the Skinner Peaks quadrangle, the Colton Formation is exposed 

~ ~ conspicuous red swath in the east-dipping cuestas of the West 

Hills. Beds ~entativelY flavs bee~dentified in tHis s'tu~ 
Colton Formation are exposed on Skinner peak~ are discussed in 

the IIInterpretation of the Stratigraphy of Skinner peaksll)Z~;, p-. 

In the West Hills ill the Skinner Peaks qtladrali9'l~ 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 lecal.,9-­

lakes. The Colton Formation as a whole is not well indurated, and~ 
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 lOCa~ (eeeutti1i~edges. It is calcareous and~posed of 
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sub rounded , medium- to coarse-grained quartz, feldspar, lithic 

fragments, and mica. s "t\ilQie s sy Marcante l a nd We iss (l~\EiS) a:RQ 

~~~ __ ~~~~u-~(~1~9w7~9~)~S~b~O~vl~tria~~~ colton sandstones are commonly 
- J!5 

finer grained and contain greater amounts of mica and feldspar than 
L t1~~,..:ra~ ti)~ /I'I'-k; 5~ tC./hIf~ft\I/f~J 

the sandsto:~in the Flagstaff Formatio~ Beds of limestone are 

sandV and · !Occur\ locallY 1 as low, discontinuous ledges. 

The conglomerate (figure 1) is clast-supported, moderately 

sorted, and bimictici.clasts are subrounded pebbles of ap~maee~ 
equal amounts of purple and tan quartzite (from the Mutual Formation 

and Tintic Quartzite), and dark blue-gray Paleozoic limestone. 

suite of clasts indicates derivation from the Sevier Highland to the 

The matrix, which comprises approximately 20 percent of the 
~-~ 

rock, iSA sandstone tn-at is calcitE cEmeiit:"ed al'1d composed of medium- to 

coarse-grained, quartz and lithic sand. Conglomerate beds are 5 to 10 

feet thick, channel-form, and laterally discontinuou~~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). 

In the West Hills iR tee SlEifolRfir Peaks 'P l adraDg~ the Col ton 

? Formation isfUnderlain &onformabl~ by the Flagstaff Formation, and 

7 ~rlainfonformably} by the Green River Formation. The formation is 

approximately 300 feet thick. 

~7 
f 
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~ ~ Green River Formation ~(~ 
f~ {; ~ediments ~lu't W~ deposited in Lake Uinta " rom +~61 "Ea~ 

~RrQY!R ~a~g ~QQeRe formed the strata of the Green River Formation. 
ttu:. 

In the Skinner Peaks quadrangle/ iit:ra~a of the 6ree a Ri17Qrr rmation 

reflect~ the lake-marginal location of the quadrangle ; ~ four 

distinct lithofacies are recognized~from the base o f the Yni~upward, 
they are~mudstone, clastic, and mUdstone-micrite lithofacies of 

Clark (1987~and the Tawny facies of Zeller (1949). 

The best exposures &t-&tra~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~of the Tawny 

facies ~ found iR tRQ~"i~y e £ Skinner Peaks. 

Mudstone facies: The mUdstone lithofacies is composed mostly of 

thinly bedded, grayish-yellow mudstone that is very incoherent and 

SY~a e~J ent~eathers to a slope. Thin, laterally discontinuous beds 

of quartzite pebble conglomerate and sandy limestone ~ccur 
locally throughout the unit. The unit is capped by a resistant bed of 

stromatolitic limestone that contains brown 

The stromatolites occur as laterally-linked 

in diameter. 

Clastic facies: The clastic facies consists of conglomerate, 

conglomeratic sandstone, mUdstone, and sandstone. The conglomerate 

and conglomeratic sandstone~reddish-brown or graYiSh-yellOW~~ 
bimictic with poorly-sorted pebbles and cobbles of quartzite and 
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carbonate in a medium- to coarse-grained sandstone matrix. Th~ 
bei.s! I~? 

conglomerate and conglomeratic sandstone Q;li.t s are poorly indurated 

and laterally discontinuous. Mudstone~ ~reddish brown, thinly 
~' T. 

laminated slope-form~. sandston~ ~ gray, calcite-cemented, and 

composed of quartz and lithic fragments; compositionally, these 

sandstones are sublitharenites, lithic arenites, and lithic wackes 
I .. -\-~..uc.., tA.lscc) .... h"'''''.~ 

(Clark, 1987). Sandstone beds form lo~ ledges .~ha~ 8%e l a t e r a lly 

c:i i S C9J:lti+lll Oll$ . Beds of oolitic limestone) 1iRat :baHQ 1;>QQR replaced by 

silica)~occur locally throughout the clastic facies; ripple marks 

(commonly~rel 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. 
N' 

The mUdston~~ very thinly-bedded, poorly indurated, and, 
dJ m..kt) ~ h\ .... -Uc...­

consequently, ~ weather~ to slopes; mudstone, .~l-- ou~ 50 percent 

of the mUdstone-micrite facies (Clark, 1987) . . The micrite beds are 

relatively coherent, and, s ORsequent' y . th~ form a resistant cap over 

the easily-eroded mUdstones. ~ftes;(~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 ~as calculated from outcrop width and 
I 

bedding attitude for the Green River Formation in the West Hills ~ 

the Skifu~er Peaks qt1adraR~This thickness is a.pf)~t~300 
feet greater than thicknesses ~~~bY Vogel (1957) and Clark 

~~ (1987) for the same general are5\ suggests the presence of a 

faul t in t::he seetieR, ba-t ~ evidence for a fault was seen in the -
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field. 

Tawny facies: TaWny~edS consist of green, red, and variegated 

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

conglomeratic sandstone, and limestone. The sandstone is ¥!~ ~~ 

~/d:~ is usually cemented -with calcite, a!'ld composed of quartz 

and minor amounts of- ~ithic fragments. Sandstone beds form ledges) 

@ at a~ral feet thick>;~}ate:allY discontinuo~~us 
vertebrate fossils ara containQQ in sandsteR~ eeas near the top of the 

section. Channel-form beds of conglomerate and conglomeratic 
(J.AJ, .~ Wtll-~ 

sandstone ~lso aye vel:li ceher eflt . Clasts are subrounded to rounded 

pebbles of dark blue-gray carbonate (>75%), and tan and purple 
~ 

quartzite «25%)1 matrix is sandstone similar to that described above. 
11 /\ 

Limestone is very dense and commonly fossiliferous, containing teeth 

____ ~>-_ and bone fragments, as well as gastropods of the ~~ustralorbis 
(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 
beltt~~A y . 

(Vogel, 1957; Millen, 1982; Norton, 1986) a qreea that the co~tact 

between the Tawny Beds and the underlying Green River Formation is 
ct.o s"'Jt~f(.~ by ~ 5~ 

conformable and gradational/ '\sHie pela'Si.QFu;:ttip was; cQRfi:EllEaQ in tais 

~JJc.dy as TflS.H . Tawny Beds ~nconformablY overlie the Arapien 
~ 

Shale south of Little Salt Creek canyon!' .~ arer iR t~r~~erlai~ 

- confOrm~bY strata of the Goldens Ranch Formation. 
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t( ,Y d~'l vJ~ ~~rolfJ~ ~ 
~'vY~-~~Jt..:;V" ~ 

Interpretation of the Stratigraphy of ~
~6 _----'----- . ". 

e stratigraphy on Skinner Peaks is complex and abnormal, an~ 

~oOrlY understood. Approximately 550 feet of conglomerate, 

conglomeratic sandstone, ~sandstone, sandy limestone, and oncolitic 
~~ . 

limestone grade ;~lf into strata of the Tawny facies of the 

Green Riv~r Formation. Vogel (1957), and witkind and others (1987) 
-------,.;::>- .. 1 l.~·, .9.;fj,@ ~F :Ilk 
~ mapped ' 'these" strata as ~I of the ':Pa,,"~ § . _$ of. the Green River 

, ' ~ ~ 
Formation. A eleser evaluation Of these ~nit6 iHaiea~e~ ~h8t they ~ 

<m;9)$O a cal:irat.el-l) 1:: p lPeserf?' Late Cretaceous-Early Tertiary .Ai:;a~as 
. [P~C~llqql)~ ~I'M-f!tn. 

suggested by Douglas A. Sprinkel of the Utah Oeological sULvey (U~S) . +tq 

A section of poorly sorted conglomerate and conglomeratic 

sandstone, ~hich ~proximatelY 300 feet thick, lies unconformably 

on the Arapien Shale. ngJP erat,i were/escribe,d in Bet ~n 
F~ati~ OnlY~ summ~ d scr~ tio~ 

Ap~ 
The conglomerate in the lower 220 feet of the section (unit ~ is 

massive, clast-supported, poorly-sorted, and bimictic. Clasts include 
-f::3 

subangular ~ subrounded pebbles, cobbles, and boulders of purple and 

tan quartzite, and a small percentage of dark blue-gray carbonate. 

~matrix is poorly-sorted, medium- to fine-grained lithic sandstone. 

Clast size, and quartzit~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 
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~ 
of interbedded conglomerate and sandstone (unit ~. 

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

moderately-sorted, and bimictic. Clasts are subangular to sub rounded 
IIJI.+-~ 

cobbles of carbonate (75%) and quartzite (25%). The sandstone is 
A~~~ • A 

composed of quartzJ' ~e is l rgbt~a¥, medium-grained, well-sorted, and 

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

environment. __ ------------------------------------------

The conglomerate sequence is overlain by approXi~feet 
of limestone (Unit~d oncolitic limestone (Unit~igure 2). The 

" . .) ~ 
limestone is light-gray, massive, and finely-crystalline~ forms a 

{O~ ~ z:k<Iv 
o ledge ,that is 10 fSQt thjc~. 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 

~ndy limestone and sand~tone (Unit~d interbedded sandstone and 
. ~ . . 

conglomerate (unlt 1~). The lnterbedded sandstone and sandy llmestone 
A 

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 ~hreuqhotlt 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 ~ 

derived ~t' l~rom the underlying oncolitic limestone. The 

conglomerate is clast-supported, moderately-sorted, and bimictic. It 

is composed of approximately equal amounts of sub rounded 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 which ~{~pical' of both the Flagstaff Fermatiofi 9-

and Colton Formatio&.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-marginal and shallow-water lacustrine 

(units 6-10). The 1ithology and stratigraphy of the units described 

above are Char~?ter~stic of t~e N~rth Hor~, Flagst~ff, an~ . co~to~ ~ 
. ;j .l",1"" : o ~ ~MW~--~"~~~ 

Format1ons. -

specific formation. The conglomerates of units 4 and 5 match the 

of North Horn strata. The 

oncolitic 

Horn Formation 

sandstone, and 

either the Flagstaf:~ ormation 

of a distinc ~d color and 

more 

lack 

these 

]a 
~------------------~~--------------------~-- /, 

the Colton. 

representative of the 

Tertiary strata than it is 

attenuated . 
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sections~ ~ ~o~::-~agstaff F~aHon are ~~esQRt 
, _l ni. ~bz., 

on Skinner Peak!;. ~J.e North Horn Formation ~ 300-400 feet thick 

cdepending on ~heL e the North Horn/Flags Laf! contact is dravtp 
~ ~b.l-

( Li1i8';i~ the Flagstaff Formation ~ 110-220 feet thick. These 
I1A ~~ 

thicknessr-~,al1:ul6 are significantly less than ":fa' ues £~m the West 
~ 

Hills to the west and ~ the Gunnison Plateau to the east. The most 

logical explanation for the ara9~~hickness variations that, OCCUF 

~ 
~eF euel=t a sho:rl! distance is that ~TQl'E8 ,of Arapien Shale formed local 

topographic highs in the basin during Late Cretaceous-Middle Tertiary 

b~ between the Arapien Shale and Late Cretaceous-Earl~ Ter~iary strata 
If ::>~~ ~_ . o ,'- , 

and the presence of the oncolitic limestone)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 a I ·prefap9a'8zt.aril} along 

!db 3 t ,; ercs actively-rising tectonic ridges. 

~use the units aescLibed above were ident:ified only 

,tentative] y he strata o-£--:e.A+" ~~~~ t; f . /S . -----"'" ~ ~ 
_~c~.:r:e:t~a~c:e:o:u~s=-:T~e~r~t~1~" :a~r:y~U~n~d:1~"v~i~d;e~d~.--=---~~~~~::::==~~~~~ f~ ----oJ" 

Goldens Ranch Formation 

' ~B:e unsee ~i.de-spread volcanism in utah occurred during ~ 
" --{;;;;:;......= " 

Early Ol1gocene. Th1s 
1\ 

volcanism produced deposits, such as the 
~~ 

volcaniclastic Goldens Ranch Formation, ~oeeur3 threuqhotl~ 

-apprelCimate~-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 
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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.~-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. ~hc6e aaee~ 

In 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. 

-r\Ie, \ 
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 ~ The contact between it and the 

underlying Eocene Green River Formation is gradational wherever ~~ 
,;' 

exposed, as in the NE 1/4 ~ 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 tabul~r 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 sandstone. 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 rom, with an average of 1 rom. 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 em. 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). 

E1?~n~ II: unit II is a crysta1-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 rom 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. 

'1l~~nit III: unit III is coarse-grained epiclastic sandstone that is 

f t th 0 k ml... 0 J);t- 0 ~ 0 dOl f 0 t 50-90 ee 1C. ~tt~A%~ 1S re or gray 1n co or, orms reS1S ant 

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 rom. 

The quartz crystals, hematite, and sanidine are subhedral to euhedral 

and average 2 mm in size. This unit is cemented by both silica and 

calcite, and is moderately to very~~~;:~ ? 
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. 

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 
! , . 

III 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 
off ~.~ 

welded and~ weathers to form vertica?~cliffs . ~at commonl y are 

The tuff of Unit IV is composed of 75 percent matrix, 20 percent 
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rAJ-~~~~-1-r 
~' . " 

C!..6-··v -a &. ~l; 
lithic fragments, and 5 percent crystals. The matrix i s eompesea of 

-rv-"1" , ::.t; ~ . .9': 
percent ash and 50 percent pum~ce~that rang~ in size from 1-10 em 

and is commonly flattened in the bedding plane. The pumice 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 rom. 

1J()/: unit V: unit V is the or its equivalent. It 

is an epiclastic sandston / onglomeratic sandstc~e of unknown V'f~? 
~~~, thiCkness. In the Skinner Peaks quadrangle, the base of the unit is 

~r- exposed . in only one place, the top is not exposed at all/ due to 

)l' erosion, and the section is ~mplicated by faulting Clark 

.
i ~.' . (1987) report1"that the thickness of the Hall Canyon Conglomerate 

J J varies from 0-400 feet in the Juab quadrangle. The 
- 7 7 

and unit IV .is erosional and sharp. · 

e 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 ~ontains very large-scale, 

~ 22 



I 

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 ~) 
Two small intrusions of hornblende monzoni te porphyry occur 

in the Arapien Shale. One is located in the NW 1/4, NE 1/~ction 
36, T . 15 S., R. 1 W. , and the other is located in the SW 1/4, SE 1/4, 

~ section 25, T. 15 5., R. 1 W. These intrusions are not very 

resistant, and they weather to a grus-ll ke 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). . . .,.~ ... 

~Fi SGseieruJ sf elie 1::61&&10115 'wete exmttIhed Untlez 3l l(f 

PQ .... $!.ij~Qw"Lcsee'e p Approximately 65 percent of the rock is 

composed of phenocrysts, and the ot~'i~nt is a light-colored, 

aphanitic groundmass of highly altered plagiocl.as~ and .;orthoclase . . ,."' .. I,'''' .... :;: ..... , 

~ , ____ ._A_p~percent of the phenocrysts .are hornblende; feldspar 
~ ~ ... ~.....u.- c:::1./' 

' and magnetite make up the ~ema ;ninJ~pereeftt . ·~ ~ornblende 

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

ito 2.5 cm in length. Most feldspar phenocrysts are blockX, subhedral 

·to euhedral, highly altered plagioclase crystals. 

· · rz-.-These i ntrusions are post-Jurass1c 1n age based on ~ae 

cross-cutting relationships in the Skinner Peaks quadrangle. witkind 

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

intrus ions in the vicinity! .1lQueupr , t he relat j,g8ehip uf t:beBe 

I , 
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~trU~Qn:a to Tertiary \tRits is not e xpesea in ~fle Ski-nfter PeakS""'" 

~ilclratlglep 

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 ~eft~ They were deposited in 

response to tectonic and climatic events such as the development of 

the Gunnison Plateau and West GUnniSOn~nocline, the onset and 

continuation of;iasin and~ange faulting, and the advance and retreat 

of Lake Bonneville. 

Older Alluvial Fans and Pediment Alluvium (~( 1)(1') 
Sediment ~hat w~roded from the Gunnison Plateau and West 

..I. o..t.f05'\-~.L 
Gunnison,,~onocline was shed off to the west in a series of alluvial 

rcr .f> .... tS~ 
fans ~ like those t~at aave formed in prQ_Qat- day Juab Valley. The 

uplifted remnants of t~d~luvial fans are exposed along the flank 
"-

of . ~he _We~t GUnniSOn~nocline in an area that extends from Broad 

Canyon to the southern end of the quadrangle. -Xhe material tha~ form~ 

~hese deposits ~semiconsolidated, massive to poorly-stratified, 

poorly-sorted (ranging in size from sand to boulders), and 

yellowish-gray in color. It is composed predominantly of sandstone, 
I 

limestone, and conglomerate derived from the Green River Formation and 

incl udes clasts of pebbly sandstone from the Crazy Hollow Formation 

and volcanic clasts ~om the Goldens Ranch Formation. 

The. remnants of the Ol~lluvial fans overlie the Goldens Ranch 
"-

Formation, Green River Formation and Arapien Shale at various 
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~~ 
elevations and reflect deposition ~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). I t i s ~es3iel e tA.t 

~ drastic thickp QSS v a ria tions al ~g r eflect deposition ov er , 
~ 

-irre gzl:llax paleotdPograplfj , ".Ti~~hethickest deposits represent~ 

paleo-lows and the thinner depo;it~present~paleO-highS. 
Pediment alluvium/,lR-i-eA. caps the Goldens Ranch Formation in the 

. 4cu( . ~ . 
South H111~ reflects an old eros1onal surface ~ developed dur1ng 

and after uplift of the South Hills area. The pediment alluvium, 

whieh ~~0-20 feet thick, is ~imilar 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 qccur locally as .pod.s ."betw.een .the ... _ .... -' 

Goldens Ranch Formation and the poorly consolidated upper pediment 
~ ~ d.Lt>tI'~~ ~ 

alluvium may ~~sen~ local ponds that formed on the erosional 

surface (Oviatt, personal communication, 1989). Like the old 

alluvial fans, the pediment alluvium occurs at r~latively high 

elevations, reflecting the uplift and dis.section that occurred after 

deposition. 

The distribution of the pediment alluvium and ~ alluvial fans 
a..s5...:J-. th. 

reflects Lustig's (1969) pr9Qi9~igR that areas with larger highlands 

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

The age of the older alluvial fans and the pediment alluvium is 
~~ 

not xfie;:ft fer eereaift . They are no older than Early Miocene because 

they formed after the development of the plateau and the onset 

Basin and Range faulting. They are no younger than~rliest 
- ./ItA. ell ",. p- S J 

Pleistocene because Lake Bonneville sediments locally u r round 

bases of hills that these old alluvial deposits cap. 

of 

~ 
~~ 

the 

~ ~olitary ~luvia~ ~n {l\u!lf!~eet as Qaf I"t13 tlzi •• cady) 4~ 

~ 
- - -rJ;;.. tJ.,~ V\O~ 

~ ~corresponding to Qaf3 of Clark (1987) was mapped in the ~ corner of 
1\ It 

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) estimate~ that the fan 

is at least 50 feet thick. Based on its relatively high elevation and 

on the ~issected and faulted nature of the fan, it formed either 

in the Latest Tertiary or Earliest Quaternary. 

Older Coalescing Alluvial Fans 0 (l..cfv r 
-eJt/ . . 

by ol~ alluv1al fans and ped1ment alluvium were Areas covered 

differentially uplifted by Basin and Range faulting and then eroded, 

leaving ~emnants gf tgQ~e ale allQ¥ial QQPQaits capping the hills 

along the flank of the monocline and in the South Hills. The material 
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/lA.,; 
t:11ato ftla7 eroded from these uplifted areas was " deposited as a series of 

coalescing alluvial fans that fill present-day Juab Valley. Material 

that wa:rderived from the South and west Hills was shed primarily to 

the east, although some wa&~~ea iR ~fte 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. ~uartzite, 
~:' I k. 't 
limestone, sandstone, and volcanic rocks. £Ql?iR tee lftaj eFit¥ ef tIre ) 

t1o!>~'fik. pebble- and cobble-size Clastst" Data from a gravity survey (Zoback, 
--a...-

1983) across northern Juab Valley indicates ~ alluvial fan , deposits 

are approximately 3,900 feet thick. i:R- tho to I " '1 tie" of 't!he 'lalle l' -. 

Since Juab valley shallows to the south, the equivalent deposits in 

the Skinner Peaks area 68 ~fte soutlt are probably thinner than those to 

the north. 

The youngest sediment contained in the coalescing fans was 
f/o/()C~ ~ 

deposited on the fan surfaces during ~ee~ tim~ the oldest sediment 

,e;outainea :W:l "tses e faRO was probably deposited in the Late Tertiary, 

although there is no observable evidence to confirm this. Lake 

. . ' -r::t.J- . .. 
Bonnevllle sedlments overlap coalesclng fan deposlts In the southwest 

1\ 
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~ L 
corner of the quadrangl~ indicat~aa€ 
least as old a~rliest Pleistocene. 

~ 
the de~e3i~e must be at 

'appLoximaLely 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 
;t,.. t.I~ 

shore of ~ estuary ~ 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 ~ 

the Washboard and in wave-cut cliffs along the Sevier Bridge 

.. ~ Reservolr. These sedlments occur up to an ~a~10H of 5,090 feet, 

"hioZft \las the overflow elevation of the lake, 'Elurift~ the Bonneville 

&ea~ (CUrrey, 1982). A change in vegetation pattern/~est 

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

presumed/. sasQQ 9ft ~fti3 eleo~~iB~that this change in vegetation 
'-h,.", IJ.,J 

marks the~shoreline of Lake Bonneville. II alee is p~e3~ed ; OR tbQ 
a.1'D 

~eap~3~i~s~o~f~e~1~e~v~a~t~i~O~lTl ,~tLlhl~~~ water from Lake Bonneville spilled through =::: 1\ 

Mills Gap a~d flooded the Chicken Creek Reservoir area. There are no 
, 

deposits or 'shoreline features to SUbstantiate this, but i~ is 

l*'ssi:91Q ~ Lake Bonneville sediments and shoreline features WEn;Q 

~her, once)~ave been obliterated ~ present-day Chicken 

Creek Reservoir. ? It. ~ .) 
"-.,o.f.l.9.t ' D°ftttUt , '"' ~ 

~~xposures~re poor except along the Sevier Bridge 
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photos) and can be distinguished from the surrounding alluvium 

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.),~lake 

sediments clearly overlap the Quaternary-Tertiary pediment alluvium. 
• , •• _~""~.,,._'.' __ 6'~ e;i;;;:pIZ, -----. ~'---'-~'-----_. __ _ 

Els w.l1-~re (-e . ~ • ..,.. on the Washboard), ~Bonneville sediments a~ 
~ . 

. slightly hlgh~ than the adjacent alluvium which suggests deposition 
.............. -.... -. .....-... -----
~ ......... IjoQq ~~ 

of the Lake Bonneville-"'s'edi,nl~~ts on top of t~~, ... s,g.,.,jaeE!n~lluvium. ""- ... ....,..,--~~.Io\.~ .. ..,~ • ,~--

This observation is consiste22~"".",w .. it:~fffi="re-l a±'j.onships observed by ------..-- ~ 
Mattox (19~n-t11e"" Hells Kitchen Canyon SE quadrangle,~-0" ..----... ..-
~o~tffeast of the ~~e=s~e~n~t~s~t~u~d~y~=a=r;e~a~. ________________________________ _ 

,~ Ml 
~ Bonneville sediments are light brown, ,unconsolidated, coarse-

to fine-grained sand, silt, and mud. These sediments form a 

fining-upward sequence that j;P-30-60 feet thick ~Q a r:5: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. , 

Qa.c:f, 
Younger Coalescing Alluvial Fans 

A series of younger coalescing alluvial fans res~n 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 tao;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. These deposits are only '50-100 feet thick. 

Younger alluvial fans, such as those taa~ arg 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). 
Yh~ , 

In the Skinner Peaks area, base level ~eulw have been lowered by the 

retreat of Lake Bonneville, continued Basin and Range faulting, or a 

combination of both of these events. 

The ~ocal 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. 'l'his hypothesis is 
~ 

~uppo~~ed ~y the p resence 0 $ RQQeftt fault scarps ~ cut the older 

coalescing alluvial fans;r however, the older coalescing alluvial fans 

in Juab Valley and the Lake Bonneville sediments are incised by 

gullies tAQt:. p [*~s much as 15 feet deep, which suggests 

lowering of base level. s the deep~llies are an 

a regional;z.0w ring of base vel that~s due to 

Bonn:~le, nd the young alluvial~ans r_e __ f~l~_t __ ------____________ --

Ra~ acti ity on a 10 fault s~ent Assuming that .these younger 

alluvial fans are related to the Bas~n and Range faulting that 

produced the fault scarps, the age of these fans is Late Pleistocene 

to~ 
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Colluvium, Alluvium, and Landslide Deposits 

The youngest sediments in the quadrangle are colluvium, alluvium, 
JIo/oC&t./L-

and landslide deposits which are all neGen~ in age. The COlluvium(Q~) 

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 derived. These deposits are 0-15 feet thick. 
(~a) 

The alluvium occurs along most drainages; at higher elevations, 
1\ 

such as Flat Canyon and the South Hills, it forms broad, even surfaces 

of low relief. Like the colluvium, the composition and color of the 

alluvium reflect the local bedrock from which it was derived. In most 

cases, it is unconsolidated, gray or brown in color and massive to 

poorly stratified. Alluvial material is clay- to cobble-size, 

subangular to subrounded, and poorly- to well-sorted. These deposits 

are generally less than 30 feet thick. 

T landSll."de(Qal~r)e th ltd "t th t wo ~ e ,on y mass-movemen eposl. s · a were 

observed in the Skinner Peaks quadrangle. One of the landslides 

occurred on the north side of Chriss Canyon in the SE 1/4J~ section 

11, T. 16 S., R. 1 W., the other is located south of Skinner Peaks in 

the SE 1/4)~ section 22, T .. · 16 S., R. 1 W. Both of these landslides 

occurred in strata of the Green River Formation and ~eHse~QRtl~re 

composed of ~angular, poorly-sorted blocks of carbonate and 

~r,9_~.~ndstone in a matrix of mUdstone. 
J.N- C rlJS CQAIL,rA AA occurred in 1984 (Weiss, personal communication, 1989) after a period 

A 
~a9 CQr jss Canyon landslide oce~~~~ 

of heavy rain. 
~ (J;f SK,""e,~~ 

Presumably 1~"~S~]_i~~" !~ .. ~E~I.]~~5 landslide, which is as 
A 
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fresh as the Chriss Canyon landslide, also occurred in 1984. 

STRUCTURE 

The structural geology of the Skinner Peaks quadrangle is the 

result of Sevier thrusting, ~Fma~ie" of €ae Colorado Platea~asin 
and Range faulting, and local diapirism of the Arapien Shale. The 

A 
structures tQa~ t lQrQ produced during QRe tectonic event were 

superimposed on ~. structures ~ formed d.urinq tlole previous/1~ 

~~~e~c~t~ru~fta~~'~. · ~.~~t __ ~.WMb.?~' s~~r~e~5ultedin complex and confusing geologic 

relationships. 

Sevier Thrusting 

The seVier~ogeny, which began in the Late Jurassic and 

continued into the Paleocene (Armstrong, 1968), was the first tectonic 

event that affected the Skinner Peaks quadrangle. It was 

characterized by eastward-directed thrusting ~Placed Precambrian, 

upper Paleozoic, 

Middle Jurassic. 

and lower Mesozoic strata over strata as young as 
~,o-f~~ 

Middle JurassicAmarine shales) such as the Arapien U, 

iRs8Ihp;a t;;gnt ariel os sa :~uef?t J y acted as glide planes 

for the thrusting that built the Sevier Highland. 

There is ~little surface evidence of Sevier thr~sting in the 
-t(,..u...L ,... ; 

Skinner Peaks quadrangle} however, SUbstantial subsurface evidence 

(Standlee, 1982; Lawton, 1985; Clark, 1987) . indica t es t hai: .ema... 

~urface featJl res caR sa a'k4iFislitSQ tg tae e J e l rt". Data collected from 

~~ ~ k;'~ Jl.-
drill-holes in and ad3acQRt to t ~~Fea reveal several 

-Ifu.. f"~l~ 7-
stratigraphic repetitions. These repetitions indicate thrust faults 

A. 
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~ ()"'~~1" 
that formed during Sevier ;6ftr'l1~t:i1ig (Standlee, 1982; Lawton, 1985). 

I' ~N-
1)Ids Lic " illi'iatioIIs e: ,&Ae thickness ~ the Arapien Shale and adjacent 

~ 
units are also attributed to thrusting. 

The oAl¥ s\ilpiaec e vidence that: can },C at::t::t:i;"l:1ti 9Q .ai~Qg,&ly te 
LM..., bL ~....:tAJ H 71 .. ~ t1J.d "",*=t~ 

Se~ ier tftrt1!1~i!'lg is tone highly contor e d strata of the Arapien 
-::::::-

~ i. po •• iQl e , ftewe v e r , - taa t } he unconformity t-aa t eQQ~~~between the 

Arapien Shale and e~ratagf the North Horn, Green River, and Goldens 
~ 

Ranch Formations may be related to the Sevier orogenic event. 
1'\ 

-A. rec~Dt s tUQ?{ bl' Sims and Morris · (1989) indicatecl that thrusting 
-fo.v~....,..,c.. 2 

of a competent unit over an incompetent unit 'e ~, the sevier 

fold-and-thrust belt) will cause the incompetent unit to shorten and 

thicken close to the hinterland, and uplift will occur over the 

thickened region . . As a re e'l1~ the incompetent unit should be highly 
::E 

deformed, as is the Arapien Shale. Afie~fter ~eSei~lQ re~~le of taio 

~gQSS i.s the {grmatien at topographic h~it::!7he area of -=- I\... 
thickening. Standlee {1985, persona commun1cation to S. 

folding indirectly may have caused 

ndianola highs observed by Weiss (1969) and Mattox (1986). 

I tr i s else pes sisle that !?e paleo-highs ~ he result of 
~ . 

movement of the Arapien Shale. Differential loading or 
~bL 

tectonic activity is oftaa necessary to initiate diapirism (Lemon, 

1985; Jackson and Talbot, 1986); the influx of coarse-grained clastic 

material from the highland to the west and the eastward directed 

thrusting that was occurring at Lhi-s- t hD~would have provided both ~ 

~:lj atr'mechanisms. The j!ilrQS e fl8Q sf j thick' section of oncolitic 

S4' '1Cot.i -cJ;:;:.. 
limestone on Skinner Peaks SYPP9F~S tne t:fie l~7 tAa~ ~ftis area was 
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actively rising during deposition. 

10n lS correct, it is 

Gre 

thrus . 

Formation of the 

West Gunnison Monocline ",.........--:._------, 
C:~~= Sk~nne.r_-. _p_e_a_k_s_=-__ 

north of Little Salt Creek Canyon (Mattox, 1986). 

. h· .1 . In the Sklnner Peaks quadrangle, t e West Gunnlson~onocllne 

c~een River Fgrmati~nd Goldens Ranch Formation strata 

which d~PA25 to 30 degrees to the west or southwest. Di~~~ 
~egrees . (U~!';5!'~ were observed in Green River strata on Skinner 

Peaks, but these values are anomalously high and may reflect diapiric 

modification by the underlying Arapien Shale. I L ~ 
15~~~_~1' ~ 

A thick section of Arapien Shale cor~~the monocline ~ extends 

eastward under the synclinal structure of the plateau. In general, 

the Arapien is highly deformed, and attitudes are quite variable. 

Attitudes measured in a relatively undeformed section below the 
~ 

Arapien-Green River unconformity south of Little Salt Creek canyon~dip 

~o to 45 degrees SEi these attitudes are consistent with 
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those observed by Zeller (1949) in Arapien strata east of the Skinner 

Peaks quadrangle. 

& •• QQ eft tQQ iR~er~reta~ie"s ef Standlee (1982) ~ Lawton 

(1985), the Arapien core of the monocline represents a ramp structure 
-=- C$l~/~~)I'i'~ La-wn..,tf?/r), 

that formed during Sevier thrustingl1 it. is li.~Ql.y tRilt ~he variable 

attitudes of ~rapien strata reflect deformation due to the 

• ~ ~3: Itd··M . . thrust1ng even~~ as we % as a er mo 1f1cat ' on by tecton1cally 

activated diapirism. 

The West Gunnison Monocline and the Gunnison Plateau formed 

during Late Oligocene or Early Miocene time. The timing e£ ~fti~ evel~ 

is constrained by the Oligocene Goldens Ranch Formation, whi6& 

~prgBeR~e the youngest strata on the monocline. The conformable 

contact between the Green River Formation and overlying Goldens Ranch 

Formation indicates that monoclinal warping had not begun prior to 

deposition of the Goldens Ranch Formation. 

Basin and Range Extension 

The structural geology of the Skinner Peaks quadrangle is 
f~*'­

dominated by north-south trending, high-angle normal faults, inG1Qain~ 

the Sage Valley Fault, the Western Juab Valley Fault Zone (WJVFZ), and 

the Wasatch Fault Zone (WFZ). Smaller normal faults also dissect the 

area. 

Sage Valley Fault 

The Sage Valley Fault is a high-angle, down-to-the-west fault 

which bounds the west side of the West Hills and the east side of Sage 
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o.J. 
Valley. The fault trends approximately N 10 ~ Clark (1987) stat~ 

that the fault has at least 2,900 feet of throw. Triangular facets 

t ftat hav e formed along the western side of the West ~~~~~~ 
fault scarp. The fault does not cut ~uaternary units~n the 

Skinner Peaks quadrangle. 

Western Juab Valley Fault Zone 

The Western Juab Valley Fault Zone (WJVFZ) bounds the West Hills 
~ ~ df- JtUA.b, 

on the east and Juab Valley on the west~ Thi s faul~ is ~heu~ht te ~ , 

~~~ of a zone of - conceale~ down-to-the-east, high-angle normal 

faults. SY:rfae e euiaence for the W,JV i':ili i s e!l9aFse. Southeast of 
, \I(.( l'~ 

Chicken Creek Reservoir the fault ~~ea~s ~e upper Goldens Ranch 

Formation against Green River Formation and lower Goldens Ranch 

Formation. The fault, which trends roughly N 40° E, has an estimated 

throw of 1,000 feet. 

Wasatch Fault ~ 

The Wasatch Fault 55i41'M§ (UPS; bounds the west edge of the West 

Gunnison monocline and the east edge of Juab Valley. It is a 

high-angle normal fault and is characterized by down-to-the-west 

movement. Triangular facets or faceted spurs of Arapien Shale south 

of Little Salt Creek Canyon Fault and fault scarps in Pleistocene 

alluvial fans attest to the presence of the fault. The fault scarp~ 
Ml~ j cb caR ~e seen just west of Skinner Peaks, showf approximately 5 to 

A 

10 feet of displacement. The Wasatch Fault trends approximately N 20° 

E and has an estimated throw of approximately 5,000 feet. 

36 



Recent gravity and seismic data presented by Zoback (1983) 

indicate that Juab Valley, which is bounded on the west by the western 

Juab Valley Fault Zone and on the east by the Wasatch Fault Zone, is 

an asymmetric graben that contains up to 3,000 feet of alluvial fill. 

other Faults 

other faults that eoe~F tAroughout ~he ~adr anqre include ~ 

high-angle cross-faults such as those in the West Hills and the fault 

which parallels Old Botham Road in the South Hills area. These 

structures are possibly related to local strain accommodation that 

occurred during Basin and Range extension. 

other structures 

Basin and Range normal faulting not only produced the structures 

described above, it also affected the structure of the West Gunnison 

Monocline by dissecting the west-dipping strata into a series of 

west-dipping fault-blocks that are bounded by north-south-trending 

normal faults. Strata in the southern end of the quadrangle have been 

affected most noticeably. 

Vertical joints, which trend approximately 30 degrees west and 

east of north, are prevalent in Green River and Goldens Ranch strata. 

The joints probably represent shear fractures that formed due to 

east-west extension. 

Diapirism of the Arapien Shale 

.1L.v id e pce 
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~ Io~ 
movement of the Arap~ie~ Shale~modified the structure of the area . 

~gcally . Toai. 19Qa~ pisodic diapirism was probably initiated by 

tectonic events such s Sevier thrusting, development of the West 

Gunnison Monocline, and Basin and Range extension. 

Flat Canyon Graben and Skinner Peaks 

Flat Canyon /raben is a st:r'lQ't\ilre 1sfta~ lnti~ F SfnrQSpnt an 

. .f~,,"~ . . . .. 
extensl.onal 'JF aee1"l that has been mOal.fl.ed~dl.apl.rl.c collapse. 

a}p~ ~()A., 
structure is &pprelEj.ma~e~e- mile widei\ begins near Timber 

This 

Canyon in the Hells Kitchen Canyon SE quadrangle and extends north to 

Chriss Creek where it bends to the west. This graben is bounded on 

the east by the high-angle, down-to-the-west normal fault which 

parallels the southwest front of the Gunnison Plateau. It places Hall 

Canyon Conglomerate against Flagstaff and Green River strata. The 

west edge of the graben is bounded by a down-to-the-east normal fault 

which places the Hall Canyon Conglomerate against Green River and 

Arapien strata. 

The bend in the graben parallels the northwest trend of Skinner 

Peaks .which cuts across the otherwise north-south trending structures .,., ~ 

that are related to the Basin and Range-Colotado Pl ateau provi nces. 

Th e g raben, like Sk inne r P9a]t:3 , is u nderlain b y A:~ apie~i Shale-. The 
I 

presence of the Arapien in the subsurface beneath the Flat Canyon 

graben is manifestrtn salty well water and sink holes (W. Jay Dalley, 

landowner, personal communication, 1989). ~t. seems r easol1able 'to 

a~.YmQ f r om t ij i s e lc;dQRSe ~fte~ the structure of ~ Flat Canyon Graben 

and ~djaCent Skinnerpeak~Z:C:H:;;4=:::t fj diapiric 
~bL~~-r;-
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collapse of the Arapien. seems reasonable to assume, 

the timing of the event, that the mobility of the Arapien was 

triggered by Basin and Range faulting. 

other Diapir Related structures 

Rootless fault blocks of Green River formation can be observed 

"floating" in Arapien Shale on the flanks of Skinner Peaks in the NE 

1/4)~ection 22 and the 5W 1/~~ection15 T. 15 5., R. 1 w. 

These blocks are similar to ~tached blocks of Colton and Green 

River Formation described by willis (1986) approximately 30 miles to 

the south in the Salina quadrangle. · T concp r wi t h w;Jlie-L (1986) 
W,lItS '((4&") (~, I'fk') 

~AtQrpre~a~i9~ tR~ these detached blocks are slump blocksA whichr= iR~ 
::::- " 

~ft±S cas~ slid off of the Skinner Peaks block. 

A small syncline in Green River strata that unconformably overlie 

the Arapien Shale in the NE corner of the Skinner Peaks quadrangle is 

~thought to have formed by diapiric movement of the Arapien ~ 
(Sprinkel, personal communication, 1989). Contacts between the 

Arapien and overlying units are often sheared, with slickensides and 

well-foliated clays similar to those described by willis (1986) in the 

Salina quadrangle. These contacts are also indicative of movement. 

ECONOMIC GEOLOGY 

Economic deposits in the Skinner Peaks quadrangle and vicinity 

include sand and gravel, gypsum, tuff, carbonate rock, manganese~ 

petroleum . F odu r;ts ,aRei l1a.:t; e~ The sand and gravel occurs as 

alluvial, colluvial, and lacustrine deposits. Material ranges in size 

~~ 
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from clay to boulders; most material is sand and gravel composed of 

quartzite and carbonate clasts, wit~cal concentrations of volcanic 

clasts. The sand and gravel, whjCb~/us~dt primarilYJ as road ballast, 
.,AJJ-

is quarried from numerous gravel pits tai"ough · .,:t the quadrangle. 
nf)~~ 

Active quarrying of gypsum from the Arapie~ Shale on the~ side 
.AA 

of Skinner Peaks began in 1989. This gypsum e a R Qe used in the 
~bo~ 

production of Qry-wal~ or as a bonding agent in cement. 

Tuff from unit IV (Tvg4) of the Goldens Ranch Formation feFmerl~ 

~ ~quarried south of Skinner Peaks and in the Painted Rocks area for 

use a s. poultry gri tf, and soil lIIil"leralise r II:lir condi tioner (Vogel, 

1957). This operation was run by the Azome Utah Mining Company of 

Sterling, Utah, and the products were marketed under the trade name 

"Azomite" (Vogel, 1957). 

Carbonate rock teal; is f o and in the Flagstaff Limestone and Green 

used as building or dimension stone. 

Unfortunately, in the Skinner Peaks quadrangl~«Raitaer of tae s e 

f o pnatiefh!l c ontain 2!I'tlfficiQAt amstl1'l-ee e£ lime!l1!o~e el! eielemi1!e '&Q malee 

contain coarse-grained clastic material. 

Small amounts of manganese occur in fault zones ~n the 

volcaniclastic Goldens Ranch Formation. The manganese occurs as 

dendritic pyrolusite in a calcite matrix. Pyrolusite is a secondary 

mineral "taa'& rQ5iiuJt s from "tae a lt:e re:1!ieft ef mQRf§)'aFle se mi neL ais 

(Edwards and Atkinson, 1986) whies ar~resent in small amounts in 

most crystalline rocks The manganese that 

forms the pyrolusite was probably leached surrounding Goldens 
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Ranch Formation and deposited with calcite along the fault zones. 
b.u..- c,.~ ...... c.G.J... ~ 

oil and gas exploration has taken p lace tareaqheut central utah 

because of~ructural similarities between it and the producing 
fh.,~ 

overthrust belt of Wyoming (Clark, 1987). Several oil companies have 
/\. 5'()--~ 

drilled test wells in Juab Valley and on the Gunnison Plateau in ~ 

Juab County; no productive reservoirs have been discovered to date. 

WATER RESOURCES 

Water resources are somewhat limited in the Skinner Peaks 

quadrangle. Surface water occurs in the Chicken Creek and Sevier 

Bridge Reservoirs, in Chicken Creek, and as small springs in the 

vicinity of the Skinner Peaks. Depth to the top of the water table 

more than 100 feet (Bjorklund and Robinson, 1968) in the area of Juab 

Valley that lies between the South Hills and the west margin of the 

GEOLOGIC HAZARDS 

Earthquakes, mass movements, karst development, and groundwater 

contamination are ~otential geologic hazards in the Skinner Peaks 

quadrangle and vicinity. 

The Skinner Peaks quadrangle is fcentereJ\ roughly \ on the Wasatch 

~ult~ne which is part of the Intermountain seismic belt (McKee and 

Arabasz, 1982); the potential for oatastrophic earthquakes is high. 

Earthquakes may result in destructive ground shaking, surface rupture 

of alluvium, soil liquefaction, and differential settling (Clark, 

1987); they also may trigger mass movements such as snow avalanches 

41 

.-



and landslides. occur simply because strata are 

or poorly consolidated. Heavy rain or large volumes of 

melt-water moving over ste-wt;e p sparsely-vegetated mUdstone slopes 
~p 

result in mass wasting. ~ 

The development of karst topography and contamination of 

groundwater are both related to the Arapien Shale. The evaporite-rich 

Arapien underlies much of the Skinner Peaks quadrangle. Groundwater 

moving through the Arapien dissolves the evaporates causing surface 

collapse and subsequent formation of sink-holes; evaporite dissolution 

also results in the contamination of the groundwater. Land-owner w. 

Jay Dailey reported the development of sink-holes and collapse 

structures in hay fields in Flat Canyon; he also reported salty water 

in a stock well in Flat Canyon. Vogel (1957) and Hunt (1950) cite 

similar reports from local residents concerning the quality of well 

water. p~~??? 

GEOLOGIC HISTORY AND INTERPRETATIONS 

Aspects of the geologic history of the Skinner Peaks quadran Ie 

d~~~~~d throughout the stratigranh~~~~TUc' geology 

sections of 

concerning the 

and stratigraphy of the quadrangle. 

The Precambrian ~h:t:e1:1gh Early Jurassic interval was dominated by 

deposition of marine and continental sediments in the Cordilleran 

miogeocline. These rocks are ~Qt expose d a~ bedrock in t~ 

QJJadran~lo , byt tllQy a o- occur in the subsurface and as clasts in 
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conglomerate of the North Horn, Flagstaff, Colton, Green River, and 

Goldens Ranch Formations. The oldest exposed strata are the marine 

shales of the Middle Jurassic Arapien Shale. The sediments that 

comprise these strata were deposited by a shallow arm of the sea which 

advanced from Canada, through central Utah, and into northern Arizona. 

By the Late Jurassic this sea had retreated to the north. Compression 

caused by the sUbduction of the Pacific Plate under the North American 

Plate also started to affect central Utah around this time. 

Eastward-directed thrusting placed Precambrian, Paleozoic, and 

Mesozoic strata over the incompetent Arapien Shale which acted as a 

glide plane. This thrusting ~~e Sevier Highland and ~~~ 
corresponding foreland basin. 

In Middle and Late cretaceous time, the Skinner Peaks quadrangle, 

wftieft ~as located in the foreland basin just east of the Sevier 

Highland, began to receive sediment ~hat was bei~~ eroded from the 

highland and deposited in the basin as alluvial fans. continued 

thrusting to the east and the differential loading that was caused by 

the influx of sediment from the west initiated diapiric movement of 

the evaporite-rich Arapien Shale. ~Aie leca~ ~isodic diapirism 
~ 

produced local topographic highs of Arapien Shale within the basin. 
~ 

Consequently, unconformities developed between the Arapien and various 
" 

Cretaceous-Tertiary units that were being deposited in the foreland 

Based on the stratigraphic relationships and the abundance 0 

oncolitic limestone on Skinner Peaks, this area was the site of an 

actively rising topographic high of Arapien Shale. 

The unconformity between the Arapien and the Green River 
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Formation indicates that tectonically activated diapirism continued 

thro~gh the Early Tertiar~ Quria~ " h iefi ~i~~he foreland basin was 
.­
./ 

dominated by alternating lacustrine and fluvial conditions which 

produced the strata of the Flagstaff, Colton, and Green River 

formations. In the Skinner Peaks quadrangle, these formations have an 

anomalously high clastic fraction because the quadrangle was located 

along the western margin of the basin. 

Wide-spread volcanism dominated the landscape of central Utah in 

the Oligocene, producing formations such as the volcaniclastic Goldens 

Ranch Formation. Episodic diapirism was still occurring, based on the 

unconformable contact between the Arapien and the Goldens Ranch 

Formation. 

The Gunnison Plateau and the West Gunnison Monocline ~ermeQ in 

the Late Oligocene after deposition of the Goldens Ranch Formation. 

Sediment was eroded from the plateau and monocline and deposited into 

coalescing alluvial fans in the basin to the west. 
Fo/~ 

Basin and Range extension began shortly after the formatie~of 

the monocline. ~he ex~eflsio~ dissected the area ~-DPrth-south 
C ~ 

trending normal faultS)sUCh as the sage Valley and Wasatch faultsjand 

produced east- and west-dipping fault blocks. Uplifted areas were 

dissected and eroded, and the sediment was deposited as alluvial fans 

in present-day Juab Valley. 
' (pJ 

In the Pleistocene, Lake 

;k~~f4-~ . 
f~fl~ ~he Se~ver and 

,- ~~~. 
Bot1neville reached the Bonneville sta9e, 

d. 
deposi t~ underflow fan sediments. 

Approximately 2,000 years later the lake retreated catastrophically, 

lowering the regional base level. Active down-cutting through the 
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alluvial fans in Juab Valley and in stream gullies a~tests Lo the 

. ~ ... ~ 
~hang8 ~n ba~ leeel; cont~nued Bas~n and Range extens~on aaSQ 

~ steepened the Auer~ !§' al gradient. Fault scarps that cut 

alluvial fan deposits, and the formation of secondary alluvial fans 

are evidence Of~aSin and ~ange faulting. 
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FIGURE CAPTIONS 

Figure 1: Clasts of Paleozoic quartzite and carbonate in conglomerate 

of the Colton Formation in ' the West Hills north of Mills Gap. 

Figure 2: Oncolitic limestone in North Horn or Flagstaff strata on 

Skinner Peaks. (Photo by S.R. Mattox) 

Figure 3: Outcrop of epiclastic conglomeratic sandstone of unit 1 of 

the Goldens Ranch Formation. Note the cross-bedding, pebble lenses, 

and typical blue-gray color. Hammer for scale in center of photo. 

Photo taken in the Painted Rocks area. (Photo by S.R. Mattox) 
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SKINNER PEAKS SECTION 

This section was measured on a southwest traverse beginning on 

the 5700 ft contour, just south of the jeep trail in the SE 1/4 ~ 
. ) 

section 15, T. 16 S., R. 1 W.i strata dip approximately 30 degrees sw. 

UNIT # UNIT CUMULATIVE 

(SAMPLE3) THICKNESS THICKNESS DESCRIPTION 

13 17.0 745.0 Sandy limestone, grayish-

yellow (5Y 8/4); slope-

forming. 

12 15.0 728.0 Calcareous sandstone, pinkish-

gray (5YR 8/1), weathered and 

fresh; massive, ledge-

forming;sand is 80% quartz, 

subangular to subrounded, 

moderately-sorted. 

11 95.0 713.0 Sandy limestone, variable 

color; weathers into plates; 

sand is medium-grained, 

subrounded quartz. 

GREEN RIVER FORMATION 
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10 

7 

6 

9 

8 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

50 .. 0 

60 .. 0 

81 .. 0 

15.0 

10.0 

618 .. 0 

568.0 

508.0 

427.0 

412.0 

54 

Interbedded pebble 

conglomerate and sandstone 

lenses; sandstone contains 

algal mat pieces (up to 5 

inches) and oncolites; 

composed of medium-grained, 

well-sorted, subangular to 

subrounded quartz; 

conglomerate clasts are 50% 

quartzite (rounded tan and 

purple from the Cambrian 

Tintic Quartzite, and the 

Precambrian Mutual Formation) 

and 50% carbonate (Paleozoic). 

Sandy limestone and sandstone, 

pale-reddish-brown (lOR 5/4) ; 

forms a slope with local 

ledges; sand is medium-grained 

quartz. 

Oncolitic limestone, 

yellowish-gray (5Y 7/2); 

cliff-forming; oncolites up to 

l inches in diameter .. 

Covered slope. 

Limestone, finely-crystalline, 



5 

4 

light-gray (N7); massive, 

ledge-forming. 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

55.0 

220.0 

NORTH HORN FORMATION(?) 

402.0 Conglomerate interbedded with 

347.0 

55 

sandstone; cliff and ledge­

forming; sandstone is light­

gray (N7); composed of medium­

grained, subangular to 

subrounded, well-sorted 

quartz; locally cross-bedded; 

conglomerate is clast­

supported; 80% of the clasts 

are subangular to sub rounded 

cobbles composed of Paleozoic 

carbonates (75%) and 

Precambrian/Cambrian quartzite 

(25%); matrix is medium-

grained, well-sorted, rounded 

quartz sand. 

Conglomerate; cliff and ledge-

forming; clasts are subangular 

to subrounded pebbles, 



3 90.0 

2 2.0 

1 35.0 

127.0 

cobbles, and boulders of 

purple and tan quartzite 

derived from the Precambrian 

Mutual Formation and Cambrian 

Tintic Quartzite respectively; 

matrix is coarse-grained 

quartz sand; unit is gray at 

base and changes to red up­

section. 

Slope covered with rubble of 

quartzite boulders and 

cobbles; derived from the 

conglomerate that is up-slope. 

NORTH HORN FORMATION(?) 

ARAPIEN SHALE 

37.0 Limestone, finely-crystalline, 

grayish-green (lOGY 5/2); 

ledge-forming; separated from 

unit 3 by a fault. 

35.0 Calcareous mudstone, grayish-

green (lOGY 5/2). 
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Figure 1: Clasts of Paleozoic quartzite and carbonate in 

conglomerate of the Colton Formationin the West Hills north of 

Mills Gap. 



Figure 2: Oncolitic limestone in North Horn or Flagstaff strata on 

Skinner Peaks. (Photo by S. R. Mattox.) 



Figure 3: Outcrop of epiclastic conglomeratic sandstone of Unit I 

of the Goldens Ranch Formation. Note the cross-bedding, pebble 

lenses, and typical blue-gray color. Hammer for scale in center of 

photo. Photo taken in the Painted Rocks area. (Photo by S. R. 

Mattox .) 



Qal 

Qc 

Qls 

Qacfl 

Qacf2 

Qdf 

DESCRIPTION OF MAP UNITS 

Alluvium - Clay- to boulder sized material; locally derived; 

occurs along most drainages. 

Colluvium - steeply-sloping, cone-shaped deposits; material 

is unconsolidated, very angular, very poorly-sorted; color 

and composition reflect the formation from which the 

deposits were derived. 

Landslide deposits - Angular, poorly-sorted blocks of 

carbonate and sandstone in a mudstone matrixi material was 

derived from the Green River Formation. 

Younger coalescing alluvial fans - Small alluvial fans 

located north of Little Salt Creek Canyon; composed of 

angular, pebble-sized fragments of Arapien Shale. 

Older coalescing alluvial fans - Reddish-brown to 

yellowish~gray, unconsolidated, poorly-sorted clay, sand, 

pebbles, cobbles, and bouldersideposits are massive to 

crudely beddedi clasts are composed of quartzite, limestone, 

sandstone, and volcanic rocks. 

Fine-grained deltaic sediments - Light brown, 

unconsolidated, coarse- to fine-grained sand, silt, and mud 
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deposited by Lake Bonneville; deposits are finely laminated 

and cross-laminated: soft-sediment deformation structures 

and ripple cross-lamination are common near the base of the 

exposed section. 

Qaf Solitary alluvial fan - Solitary alluvial fan located in the 

NW corner of the quadrangle; composed of debris from the 

Flagstaff Formation; very dissected and faulted. 

QTaf 

QTap 

Tvgu 

Tvg5 

Tvg4 

Old alluvial fans - Poorly-sorted sand, pebbles, cobbles, 

and boulders; forms distinctive yellow caps in the hills 

north of Skinner Peaks. 

Pediment alluvium - Poorly sorted sand, pebbles, cobbles, 

and boulders; also contains red pebbly sandstone and sandy 

limestone; alluvium occurs as dissected caps in the South 

Hills. 

Goldens Ranch Formation (undifferentiated) 

unit V of the Goldens Ranch Formation - Equals the Hall 

Canyon Conglomerate of Meibos (1983); blue-gray epiclastic 

conglomerate and conglomeratic sandstone: contains clasts of 

unit IV. 

unit IV of the Goldens Ranch Formation - Orange or tan 
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Tvg3 

Tvg2 

Tvgl 

Ti 

Tgr 

vitric lithic tuff; contains flattened pumice up to six 

inches in length; weathers to vertical cliff that are 

commonly cavernous. 

unit III of the Goldens Ranch Formation - Coarse-grained red 

or gray epiclastic sandstone that contains cross-bedding and 

channels; composed of approximately 60% bipyramidal quartz 

crystals; forms resistant ledges. 

unit II of the Goldens Ranch Formation - Pink crystal vitric 

tuff containing biotite, bipyramidal quartz, sanidine, and 

pumice; weathers to form slopes. 

unit I of the Goldens Ranch Formation - Blue-gray or green 

epiclastic conglomerate and conglomeratic sandstone; forms 

cliff and ledges that display cross-bedding and channels. 

Igneous Intrusions - Intrusions of hornblende monzonite 

porphyry; less than 30 feet in width, weather to a grus-like 

talus. 

Green River Formation - Interbedded grayish-yellow to brown 

mudstone, limestone, sandstone, and conglomeratic sandstone; 

limestone is commonly fossiliferous or oolitic; a 

conspicuous bed of stromatolitic limestone occurs in the 

bottom part of the section; sandstone near top of section 
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TKu 

Tc 

Tf 

TKnh 

~u 

contains vertebrate fossils. 

cretaceous and Tertiary strat (undifferentiated) - Includes 

Tc (Colton Formation), Tf (Flagstaff Formation), and TKnh 

(North Horn Formation). 

Colton Formation - Reddish-brown mudstone, sandstone, and 

conglomerate; conglomerate is clast-supported, and 

moderately-sorted; clasts are composed of Precambrian 

quartzite and Paleozoic carbonate; thin beds of limestone 

occur locally throughout the section. 

Flagstaff Formation - Grayish-yellow to pale reddish-orange 

calcareous mudstone, sandstone, sandy limestone, limestone, 

and conglomerate. 

North Horn Formation - Red to gray, poorly-sorted cliff and 

ledge-forming conglomerate; clasts are composed of quartzite 

and carbonate that was derived from a variety of Precambrian 

and Paleozoic formations. Shown only in cross-sections. 

Jurassic and cretaceous strata (undifferentiated) - Includes 

Kpr (Price River Formation), Ki (Indianola Group), Kcm 

(Cedar Mountain Formation), and Jtg (Twist Gulch Formation). 

These units are shown only in cross-sections. 
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Ja 

Jtc 

Arapien Shale - Grayish-green thinly-bedded limestone, 

micrite, calcareous siltstone, rippled sandstone, and 

grayish-green or red mudstone; pods of gypsum occur locally 

throughout the section. 

Twin Creek Formation - Shown only in cross-sections. 
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