Comments on Skinner Peak quadrangle by Grant Willis
numbers refer to numbers in text margin
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technically, I think your quad is marginal to, not in the
Sevier foreland basin. also, I think its stretching it to
call Flagstaff and Colton foreland basin deposits. Also,
Flagstaff and Green River are closely associated in process
and environment; something not implied by treating the G.R. in
a separate statement from all the others

two small igneous intrusions are more closely related to
Goldens Ranch than to the surficial deposits--should try to
show associations by which subjects are discussed in same
sentences

We now require metric equivalents throughout--I will do this
for you since it is something not required of you earlier--you
have a mix now.

An index map is essential considering the number of locations
you mention outside of your quadrangle. The rule is: any
geographic site mentioned in the text must be on a map.

Does their map legend say this or do you assume it?

This 1is meaningless without the references (I've taken
criticism for doing similar). Give the references--there are
several important studies: Clark, Auby, Mattox, DeVries,
Stndlee, Lawton, Schwanns, Witkind (especially Golden Ranch
paper), Mussig perhaps. Also, cite your own thesis here and
then refer to it where needed throughout the text.

Where are Precambrian and Paleozoic rocks exposed in the
Valley Mountains? I know of none. Index map is even more
needed because of this list.

If you want to use ly the hyphen is not needed--same on
following pages--see guidelines or U.S.G.S. Suggestions to
Authors (SA).

The scanner changed all capital I's to L's. I will fix after
revciew changes are made. Scanner also did a few other weird
things you will notice.

reference? written communication? or by you?

abstract says this quad is in foreland basin

Hintze 1988 is an overused reference. His book is not

original information, he compiled it from outher sources, you
should cite those sources--Mattox, Biek, etc.
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needs refernces, or explain method of correlation to parent
formation

there are other ways to word this; in any case write out
percent and to

what do you mean? this won't make any sense to most readers;
also, give a location.

next quadrangle or 20 miles farther east? needs reference
it refers to N. Horn., Flagstaff, or Arapien?
by you ? or reference

hyphens-- I know they are confusing but it would be worthwhile
to spend a few minutes reading this section in the two guides
I'm sending, and/or in SA. reddish-brown shale, shale is
reddish orange are both correct; reddish brown shale is
incorrect.

I disagree that a Sevier foreland basin existed at the this
time -- I believe it is a Laramide basin--you need to provide
evidence or references for what you call it

You frequent use of semicolons makes them loose their
effectiveness. I suggest replacing many with periods.

Considering the age of the Goldens Ranch (Witkind) are you
sure this isn't an unconformity? what is Crazy Hollow
equivalent here?

This is a surprise thrown in here. As you probably noticed,
I couldn't even find it for a long time. I suggest that you
give an overview of the strata in the leadin paragraph on page
3-4. In it, warn the readers about the unusual strata on
Skinner Peaks. Second, every map unit must be named in a
heading. If you keep this unit, call it undifferentiated
Cretaceous and Tertiary strata (TKu) (on Skinner Peak can be
added if you want. Better yet, why not give your best guess
on each outcrop and give it a real formation name, such as
North Horn or Flagstaff. If you are unsure of its identity
put a question mark on it: Tf?, TKn?

You don't know how close they evaluated
Making them equivalent to what? NH, Flag, P.River?

Why were they described in the North Horn discussion if they
weren't mapped as NH? suggest you move that discussion to
here.

Also, since you included a measured section in the appendix
you don't need to repeat all this detail here. Cut all from
bottom of page 15 to top of 17 down to one or two sentences.
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you keep using "lake-marginal". its an unfamiliar term to me
and sounds ackward; have you seen it used in textbooks? also,
if you delete the part I indicated you will need a new leadin
paragraph or sentence here

Onset was definitely Eocene-- leadin sentence is too general
for the discussion that follows

refreences or reasons are heeded

wre any of these clasts dated? if this unit is gradational
with the G.R. it must be Eocene

I like your Golden's Ranch discussion - it has about the righ
tamount of detail, it quickly gives the important features and
differences; just reduce the wordiness slightly.

youuse occur too much. See SA, page 173.
Unclear, I think I know what you mean but needs clarification.

basin and range faulting is different than Basin and Range
Province. also, neither Gunnison Plateau nor West Gunnison
monocline are on your map-- what are they, whre are they--
another need for an index map

Present-day as used suggests a time comparison--what is it
compared against-- you need to give the other half. Early
Quaternary?

Is Broad Canyon on your map? I can't find it.

Crazy Hollow Formation-- this isn't in your map units nor
discussed in the stratigraphy-- I know what it is because I've
worked in the area but most people wouldn't have a clue.
Also, even I am confused as to why you say you have it in the
area but you say that G.River and Goldens Ranch are
conformable. This needs some more discussion!!

Are you suggesting that these fans and pediments are as old as
Miocene? is the upper surface preserved? you may be right--I
just want to know what are you think they are and why.

I just found it farther down. move this statement to be with
the rest of the age discussion on page 26.

I don't follow. Lake Bonneville is late Pleistocene.

I just noticed that you have another unit - Tvgu - you need to
discuss it here and it needs to be on plate 2 explanation
materials. Tell why you couldn't differentiate some outcrops.
Also, change all I-V to 1-5 even if Meibos did it wrong
before.
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Confusing. Tell what this unit is first and then tell where
it came from. Delete or move this first block down to *.
Rewrite to treat as a discussion of source.

I think the sediments in your quad are lacustrine rather than
deltaic - did Jack say they are deltaic?

Oout of place. breaks up flow of ideas, move to the end.
You keep using Recent - the correct term is Holocene - see SA
page 59. Also, I'm skeptical that all of these are entirely

Holocene.

I was taught to use that wherever possible; where which is
used it must follow a comma.

you heed to explain how a Cretaceous paleotopographic high
lasted until the Oligocene.

Who named and described it? show it on your map if its inside
the east edge.

I missed something. Why all the discussion about thrusted
Arapien if the monocline formed during the Oligocene-Miocene?

better say gurficial or exposed Quaternary if it may cut older
buried Quat units.

need to reword--exactly what structures does it cut across?
and what cuts across the north-south structures, the graben or
the Skinner Peaks?

I can't find any prospect pits, mines, shafts, adits, or
quarries marked on your map. I see only one drill hole - it
needs labeled. These features are very important. I just
found a few on the base map - redraft them on the mylar so the
cartographer won't miss them. Make sure you have all the
economic features shown.

Describe the outcrop, at least briefly - length, width, color,
overburden, volume, purity, etc.

there are better references than an unpublished thesis about
another quadrangle

I disagree-- it also takes, steep slopes, downcutting, etec.
Write a paragraph on mass movements - they are not a subset of
earthquakes

You give a lot of information here that is the product of
other geologists. Many references need to be added to this
section.

Cretaceous doesn't have a middle Epoch



58 sentence needs work

59 I don't see any strike and dips in SE 1/4 section 15 that are
even close to 30°SW. How did you get this number? How
accurate are your thicknesses?

General comment. You have a good product here. It just has a
rough feel still. You will find that many of these problems will
take care of themselves as you tighten up your writing.

Since writing the above, I have looked at the other reviewers
comments. There are many valuable comments there. A few are
contradictory with what I or someone else said. That is normal, if
you have questions on how to handle them, please contact me.
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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 Rangé?wjgﬁzrstratigraphy and structure of the

quadrangle reflect several tectonic events, including the Sevier
|9rogeny, 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 toz;ate Oligocene. An unconformity separates Middle
Jurassic marine strata of the Arapien Shale from the overlying
Cretaceous-TertiaryZ§;£ataf/’Tﬁé§é‘c

—include;—imascending stratigraphic ordexr,—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 fthel alluvial fan andﬁplain, lacustrine, and fluvial
conditions that dominated the Sevier foreland basim during the Late
Cretaceous and Early Eocene. Eocene Green River strata record
inundation of the basin by Lake Uinta, and the volcaniclastic Goldens
Olsocene
Ranch Formation is representative of[%h w1despread volcanlsm that-was—
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 g;’ault uZone, the Wasatch Fault gone the West
Gunnison ,y(onocllne, the Juab Valley @Graben, and AI%lat Canyon ﬁraben.

Economic ééggéééblnclude 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

(62 b
100 mlles south of Salt Lake City in Juab and Sanpete Counties,
central Utah. Ehe“qtr&d;angle—extend-sr-f—romﬁ%zz—ﬁe‘% - =

—nwth%tmm%wmmmg/ It lies
v

in the transition zone between the Colorado Plateau and Basin and

Range Provinceslﬂf/%‘eohrade%&ttemﬁreviﬂee—is—reEWe

unn lateau, which i j Highw J In

Ten Rtk wt.,) 2



addition to the Gunnison Plateau, the Skinner Peaks quadrangle a;§e
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; elevation is 5,000 feet above sea
level.

¢ 752)
Lﬂﬂ”' ames W. Vogel of Ohio State Unlver51ti3in 1957. Vogel mapped the

cﬁ N”LJ; Mﬁ?ﬁe first geologic map of the Skinner Peaks quadrangle[éa&ﬂmxkr
s

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
Skinner Peaks quadrangle as part of the Manti 30' x 60' quadrangléfm%;igy

‘\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
students from Ohio State University Kévg£]<éeller, 1949; Muessig,
1951; Vogel, 1957). Faculty and students from Ohio State, Brigham

<:j> Z{j?ung, and Northern Illinois Universities have continued to expand and

odify Spieker's earlier work.

/‘C/\/\a,V;L & Q(CCJI‘I/I'./‘
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STRATIGRAPHY

Voleas, ot P ecnie
Sedimentary, pyroclastic, and igneous rocks ranging in age

from Middle Jurassic to’%ate Oligocene are exposed in the Skinner
{ép.(, M f-—éq(ua/e
Peaks quadrangle. These rocks censist of-the Arapien Shale, North

Horn, Flagstaff, Colton, Green River, and Goldens Ranch Formations,



and two igneous intrusions. Unconsolidated lacustrine, fluvial,

colluvial, alluvial-fan, and mass-movement sediments ranging in age

dscent adso

from Late Tertiary to \%el’eeﬂ-t were/l mapped.ga—add':i:tieﬂ——te—the—bedrc'ck\

hnit§37
Precambrian and Paleozoic strata are not exposed as—bedroeck in
ii; the quadrangle, but they are exposed in the nearby Valley Mountains,
fus flosts /o & b ot

S{aw R Canyon Range, and southern Wasatch (Hintze,:ggzﬁj; well data

“}mk”w*f indicate these strata also underlie the study area (Standlee, 1982).

~—a§e%;>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 wariews unconsolidated

Tertiary-Quaternary deposits.

JURASSIC
Arapien Shale(?Z;;)
The Arapien Shale, which was deposited in a narrow seaway during
M&“{ Callovian timi, is exposed east of Utah Highway 28 along the west

e

flank of the Gunnison Plateau. It underlies Skinner Peak and it—
—alse is exposed in and adjacent to Little Salt Creek Canyon.
The Arapien is composed of grayish-green, thin@§t;:dded (}i>

sicrtit limestone, Tmierite, and calcareous siltstone; thin{§ﬁ;edded, rippled,

calcareous sandstone, and grayish-green or red calcareous mudstone

with locally occurring pods of gypsum. These rock types are

representative of units B and C of Hardy (1952). C:\ ~fand&/j' é’ﬁ 4
W
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Thi bedded siltstone, shale, and rippled sandstone matching
nea
the description of unit C occurs -imboth—the (Little Salt Creek any§;:>

and Skinner Peaks wieinity. These beds locally contain fossils_
bivalves
Ostrea sp‘g5an,obse%vati““that*&s—eeng;uen%~

ﬁwith—%ha%:é%)Zeller (1949, p.19)J=

in U i E

<:> ﬁ —in—outerop the Arapien shaleﬁéffigenerally occurs as highly
%”L J folded, contorted and faulted stratares y( that
AWA weathers—te forms steep, rugged, sparsely vegetated, gray hills. Most
ArM s

—of—the. units within—the-Arapien weather into small chips or thin

o o platesCﬁieéges1ggggff%ecally_wherg,mere re51stant sandstone or
OL /b Pf’b\,
Vk siltstone is\pféseat Laéaﬁ

¥y
wﬁ;; Stratigraphic relationships between the Arapien and adjacent
e
2 units are complex. The base of the £ i is not exposed within -ex
h<
aas © the ; however, data collected from drill-holes

in _sE Juab County indicate that the Arapien 1sT/;aerlaih\qggfgzgiglzj

}%ﬁfk by the Twin Creek Limestone (Sprinkel, 1982). This relationship can
tZV4&4;© be observed in outcrop in the Mona quadrangle, 15 mlles/NE'of the

/

Tem Skinner Peaks quadrangle:gz;n normal sequences the Arapien is overlain
here™

eg%AwJ\

conformably by the Twist Gulch Formation; however, in the Skinner
Peaks quadrangle, the Arapien is most commonly overlain unconformably
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 -the Skinner Peaks, ‘themselves-

Determination of an accurate thickness for the Arapien has been



hampered by poor exposure (Sprinkel, 1982) and the intense deformation
of the strata (Sprinkel, 1982; Standlee, 1982); estimates range from
%Vp/ 3,000 to 11,000 feet throughout the area of its exposure (Eardley,

1933, Spieker, 1946; Hardy, 1952; Standlee; 1982). In this g:ady. g §L

hﬁﬁ St i 440 fee Qﬁézzggggiated~ffemign incomplete,
(fhﬁﬂ%g

ndeformed/section of Arapien south of Little Salt Creek Canyon.

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

’/Nw’corner of the quadrangle.
A oeth w<TC

L doid belove oy A sebm S
CRETACEOUS-TERTIARY
North Horn Formatlowfnqdé>
Aed
Large quantities of coarse-grained, clastic sediments were_ted
<§z> from the Sevieryﬁighland during the Late Cretaceous and Early Tertiary
and deposited as‘é%gggias—e%?hlluvial fans in the foreland basin to
the east. These alluvial fans formed a conglomerate sequence that is
represented by the Indianola Group, Price River Formation, and North
Horn Formation. This sequence of conglomerates is almost 10,000 feet
G?) thick on the Gunnison Plateau (Hintze, 1988). .
21 herein
1n the Skinner Peaks quadrangle, beds thagqtentatively hrave—beemr
identified as North Horn Formation are exposed in a narrow band on the
fﬁéb:€égbof Skiﬁner Peaks. The North Horn Formation is not exposed
anywhere else.in the quadrangle, although it does crop out in the West
Hills just north of th%/NW‘ggfner of the quadrangle (in the Juab

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

1987) .



Outcrops of North Horn Formation in the Skinner Peaks quadrangle
are composed of poorly sorted, bimictic, 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@fgnd
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 section consists

of interbedded conglomerate and sandstone. There is also an increase

o2 Fo

B mess
Jbﬂygr inl%ie quartzitedgqﬁbarbonate clast ratio up-section; the lower part

D

A X2 Dlrc 0} /D o/l_w

of the section has Ja 0%716Q% carbonatqﬁquartzi%é(clastﬁiat%@, whereas

ercea O i L5 perceal
the top of the section has a 73§%2§§)carbonat§4quartzite clastrf&atio.

The color of the unit also varieaE}n~an\upzseetiun~directigéﬁ it is
gray at the base, red in the middle, and gray at the top.[j%he
éess;iptieﬁ—qggshis section of North Horn is similar to Mattox's

(1986, p. 80) description of "high escarpment and inner canyon" North
\

2

Horn strata.
1n most sections, especially farther east, the North Horn
Formation lies gonformably on top of the Price River Formation, and is
in turn conformébly 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 to the west in the West Hills, Clark (1987) reported a
thickness of approximately 800 feet, and approximately 1,700 feet of
North Horn Formation was logged in a test hole just south of Chicken
Creek Reservoir.

The drastic thickness variations and the relationship between the
North Horn Formation and adjacent units is discussed in detail in the
rectim
1

"Interpretation of the Stratigraphy[;f—Sk%nne;_Rsaks

TERTIARY
Flagstaff Formation({?{)

The Flagstaff Formation represents a major lacustrine phase of
deposition that occurred between the alluvial fan and floodplain
conditions represented by the North Hornf@e%ma%@gé)and@éh@ Colton
Formatioq? Strata of the Flagstaff Formation range in age from

Paleocene to Eocene; this age range is based primarily on

paleontologic evidenceZ;hat_has—been—gathefed_b¥,vari0ﬁs—wefkers—~

“ﬁhrggghout_eentfa%~9t§§((LaRocque, 1951; Newman, 1974; Fouch and

others, 1982).

1n the Skinner Peaks quadrangle, the Flagstaff Formation is
Nerthwes

exposed in the east-dipping cuestas of the West Hills in the NW corner

of the quadrangle. Beds tentatively identified as Flagstaff Formation
nari’hﬂ»
also are exposed along the NE side of Skinner Peaks and are discussed

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

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 in this section. These strata are equivalent

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

quadrangle to the north. h(2//
The color of the strata varies from grayishSyellow to pale

reddishforange, with various hues of yellow being most common. The
calcareous mudstone is massive; it weathers to a slope and ranges from
20;%0 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 are 1é2 feet thick, and
commonly are laterally discontinuous. Massive beds of sandy limestone
and limestone form resistant ledges 2950 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 {210 feet thick.
Clasts are subangular to subrounded, poorly-sorted pebbles and cobbles
of quartzite and sandstone. The matrix is medium- to coarse-grained
calcareous sandstone that is composed of quartz and lithic sand.

The relative abundance of coarse-grained clastic material, the
presence of cross-bedded sandstone, and the lateral discontinuity of
the sandstone and conglomerate beds suggests that the Flagstaff
Formation in the Mills Gap section was deposited in a near-shore,

shallow-water environment. This interpretation is consistent with
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those of Muessig (1951), Lambert (1976), and Clark (1987).

The base of the Flagstaff Formation is not exposed in the West
Hills within the Skinner Peaks quadrangle; however, it is exposed in
the Juab quadrangle to the nortézranéafhere the contact with the
underlying North Horn is conformable ;;d gradationa;ii?lark, 198{9, as

is the contact between the Flagstaff and e overlying Colton

Formation%ffgggﬁflagstaff Formation is approximately 525 feet thick.

Colton Formation <7z>
[M/Z‘L Ep&t‘/r"‘/

4gluvial and alluvial plain sediments, which are assigned to the
Colton Formation, represent the final infilling of the Sevier foreland
basinJi?ieh\occurreé—éuriﬂg'the—EﬂT*Y”Eeeeﬁéz
éE;—-ln the Skinner Peaks quadrangle, the Colton Formation is exposed
in a conspicuous red swath in the east-dipping cuestas of the West

Hills. Beds that/tentatively)have been| identified in this study as

Colton Formation are exposed on Skinner Peak and are discussed in

the "Interpretation of the Stratigraphy of Skinner Peaks".
1n the West Hills[in‘tha—Skinne;_Eeaks—quadrangle, the Colton

Formation is composed of reddish-brown mudstone, sandstone, and

conglcmeraté?_ghin beds of limestone occur locally throughout the
section and are considered to be.the deposits of short-lived local
lakes. The Colton Formatiog,ggﬁ;iwhe;e is not well indurated,{@ndrﬁfﬂ
weathers to form a saddle between the more resistant Flagstaff
Limestone aané;een River Formation. The mudstone is calcareous and
weathers to a slope. The sandstone is friable and weathers to a slope

with locally occurring ledges;/gij is calcareous and is composed of
féﬂffi%lu_?lo

ﬁ;r::éi:,\ 7



subrounded, medium- to coarse-grained quartz, feldspar, lithic
fragments, and mica. Studies by Marcantel and Weiss (1968) and
Stanley and Collinson (1979) shoglthat Colton sandstones are commonly
finer grained and contain greater amounts of mica and feldspar than
the sandstones in the Flagstaff Formation. Beds of limestone are
sandy, and they occur locally as low, discontinuous ledges.

The conglomerate (figure 1) is clast-supported, moderately
sorted, and bimictic; clasts are subrounded pebbles of approximately
equal amounts of purple and tan quartzite (from the Mutual Formation
and Tintic Quartzite), and dark-blue-gray Paleozoic limestone. This ////
suite of clasts indicates derivation from the Sevier’gighland to the
west. The matrix, which comprises approximately 20 percent of the
rock, is sandstone that is calcite-cemented and composed of medium- to
coarse-grained, quartz and lithic sand. Conglomerate beds are 5 to 10
feet thick, channel-form, and laterally discontinuous; they occur as
ledges and cliffs. Regionally, conglomerate is rare in the Colton;ané&
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 in the Skinner Peaks quadrangle, 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. 4/4‘7{ Aagajf ,,((J'Z‘,mef Mx 7
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—
Green River Formation /ﬁr”

Sediments that were deposited in Lake Uinta from theé;arly
through@gate Eocene formed the strata of the Green River Formation.

In the Skinner Peaks quadrangle, strata of the Green River Formation

Aear shesre ‘j

reflect the lake-marginal location of the quadrangle, and four
distinct lithofacies are recognizeégzgrom the base of the unit upward,
they are the mudstone, clastic, and mudstone-micrite lithofacies of
Clark (1987), and the Tawny facies of Zeller (1949).

The best exposures ofﬁ%é;ataig§7the mudstone, clastic, and
mudstone-micrite lithofacies of the Green River Formation are in the
cuestas of the West Hills, while the best exposures of the Tawny

facies arez?kna¥§ in the vicinity of Skinner Peaks.

The mudstone lithofacies is composed mostly of
thinly bedded, grayish-yellow mudstone that is very incoherent and %%
subsequently weathers to a slope. Thin, laterally discontinuous beds
of quartzite pebble conglomerate and sandy limestone also occur
locally throughout the unit. The unit is capped by a resistant bed of
stromatolitic limestone that contains brown and gray chert nodules.

The stromatolites occur as laterally-linked hemispheroids up to 2 feet

in diameter.

The clastic facies consists of conglomerate,

conglomeratic sandstone, mudstone, and sandstone. The conglomerate
and conglomeratic sandstone is reddishﬁ;;own or grayishé?éllow; it is

bimictic with poorly-sorted pebbles and cobbles of quartzite and

12



carbonate in a medium- to coarse-grained sandstone matrix. These
conglomerate and conglomeratic sandstone units are poorly indurated
and laterally discontinuous. Mudstones are reddish-brown, thinly
laminated slopeé%grmers. Sandstones are gray, calcite-cemented, and
composed of quartz and lithic fragments; compositionally, these
sandstones are sublitharenites, lithic arenites, and lithic wackes
(Clark, 1987). Sandstone beds form low ledges that are laterally
discontinuous. Beds of oolitic limestone that have beig replaced by

silica also occur locally throughout the clastic facie;;ﬂ;ipple marks

commonly are preserved on the tops of these oolitic beds.

Mudstone—-micrite faeies? Alternating beds of red or yellow mudstone,
and yellow or gray micrite dominate the mudstone-micrite lithofacies.
The mudstones are very thinly-bedded, poorly indurated, and,
consequently, they weather to slope 6)Epdstones total over 50 percent
of the mudstone-micrite facies (Clark, 1987). The micrite beds are
relatively coherent, and, consequently, they form a resistant cap over
the easily-eroded mudstones. These micrite beds are commonly platy
and fossiliferous; fossils include plant fragmenté?vgastropodsg;and7
Clark (1987) noted pelecypods and ostracodes as well.

A thickness of 1,200 feet was calculated from outcrop width and
bedding attitude for the Green River Formation in‘the West Hills of
the Skinner Peaks quadrangle. This thickness is approximately 300
feet greater than thicknesses calculated by Vogel (1957) and Clark

(1987) for the same general area. This suggests the presence of a

fault in the section, but no evidence for a fault was seen in the

13
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Tawny facies:) Tawny Beds consist of green, red, and variegated

mudstone, and yellowish—tanycoarse-grained sandstone, conglomerate,
conglomeratic sandstone, and limestone. The sandstone is very
coherenEi_it is usually cemented with calcite, and composed of quartz
and minor.;mounts of lithic fragments. Sandstone beds form ledges
that are several feet thick and laterally discontinuouii/gumerous
vertebrate fossils are contained in sandstone beds near the top of the
section. Channel-form beds of conglomerate and conglomeratic
sandstone also are very coherent. Clasts are subrounded to rounded
pebbles of dark-blue-gray carbonate (>75%), and tan and purple
quartzite (<25%li_gatrix 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§;Z§§§gs Australorbis
(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 Tawnyagbds from
adjacent units. With the exception of Hunt (1950), all workers
(Vogel, 1957; Millen, 1982; Norton, 1986) agreegthat the contact
between the Tawny Beds and the underlying Green River Formation is
conformable and gradational; this relationship was confirmed in this
study as well. Tawny&?éds also unconformably overlie the Arapien

Shale south of Little Salt Creek Canyon. They are, in turn, overlain

conformably by strata of the Goldens Ranch Formation.
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égi) The stratigraphy on Skinner Peaks is complex and abnormal, and,
thus, poorly understood. Approximately 550 feet of conglomerate,
conglomeratic sandstone, sandstone, sandy limestone, and oncolitic
limestone grade vertically into strata of the Tawny facies of the
Green River Formation. Vogel (1957), and Witkind and others (1987)

7-2(\
mapped these strata as[ﬁZd’of the Tawny facies of the Green River
beds
<iij> Formation. ~A—é¥g;e£ evaluation of these units indicates that they

are
WLate Cretaceous—}arly Tertiary strata as

suggested by Douglas A. Sprinkel of the Utah Geological Survey (UGS).

}/plo"—(-

Evidence to support this interpretation
‘Slhceh &5

,ie%TGWIﬁQ‘secticil (ﬁnit numbers unit 4ﬁ*éorrespond to the unit

. . # ~d . ‘
numbers found in the Skinner Peaks éectlon in theﬁgbpend1§>
A
A section of poorly sorted conglomerate and conglomeratic

sandstongé}whish~%§§approximately 300 feet thickj/s“lies unconformably
<:ji> on the Arapien Shali. ZThese conglomerates were described in detail in
the section on the North Horn Formation; only a summary description is
presented herej
The conglomerate in the lower 220 feet of the section (unit 4) is

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

7o
subangular_X0 subrounded pebbles, cobbles, and boulders of purple and

%@v @%cqﬁtan quartzite, and a small percentage of dark blue-gray carbonateccé/jk

¢4q2?~. 'Eatrix is poorly-sorted, medium- to fine-grained lithic sandstone.
Clast size, and quartzite/carbonate 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 5).

The conglomerate of unit 5 is gray, clast-supported,
moderately-sorted, and bimictic. Clasts are subangular to subrounded
cobbles of carbonate (75%) and quartzite (25%). The sandstone is
composed of quartz; it is light-gray, medium-grained, well-sorted, and
locally cross-bedded. This unit is indicative of an alluvial plain
environment.

The conglomerate sequence is overlain by approximately 100 feet
of limestone (unit 6) and oncolitic limestone (unit 8; figure 2). The
limestone is light-gray, massive, and finely-crystalline; it forms a
ledge that is 10 feet thick. The oncolitic limestone, which contains
oncolites up to three inches in diametéf, forms cliffs and is 80 feet
thick.

The oncolitic limestone is overlain by 110 feet of interbedded
Sandy limestone and sandstone (unit 9) and interbedded sandstone and
conglomerate (unit 10). 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 throughout 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-graiﬁed, well-sorted quartz sand. It
also contains algal mat pieces and oncolites that may have been

derived partially from the underlying oncolitic limestone. The

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

is composed of approximately equal amounts of subrounded pebbles of

16



dark-blue-gray carbonate and purple and tan quartzite. Approximately

bev&' 20 percent of the rock is matrix which is composed of quartz

— hearghore facnforne.
sandstone./ Strata of these units represent a lake-marginal and

fluvial e;vironment which was typical of both the Flagstaff Formation
and Colton Formation in this areé}(ﬁhese strata grade vertically into
the overlying Tawnyggeds. 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 lithology and stratigraphy of the units described
above are characteristic of the North Horn, Flagstaff, and Colton
Formations. It is difficult, however, to assign each unit to a
specific formation. The conglomerates of units 4 and 5 match the
regional description of North Horn strata. The limestone and
oncolitic limestone of units éﬁ% could be placed in either the North
Horn Formation or the Flagstaff Formation. The sandy limestone,
sandstone, and conglomerate of units 9 and 10 could be placed in

o;f%Ziton Formation, although the lack

either the Flagstaff
of a distinctive red color and abundant mudstone suggests that these
strata are more representative of the Flagstaff than they
are of the Colton. Regardless of which formation each unit is
assigned to, this section is far more representative of the regional
sequence of Late Cretaceousjgérly Tertiary strata than it is

. tha
fepresentativg of Tawny }eds.

Based on this interpretation of the stratigraphy, very attenuated

17



sections of North Horn Formation and Flagstaff Formation are present
on Skinner Peaks. ’gh;)North Horn Formation is 300?100 feet thicE)
depending on where the North Horn/Flagstaff contact is drawn.
Likewise, the Flagstaff Formation is 110?220 feet thick. These
thickness values are significantly less than values from the West
Hills to the west‘égé from the Gunnison Plateau to the east. The most
logical explanation for the drastic thickness variations[%hat—occﬁf
ovef—sach—a—shert—distangéfis that welts of Arapien Shale formed local
topographic highs in the basin during Late Cretaceougéggadle Tertiary
time. This conclusion is supported by the presence of an unconformity
between the Arapien Shale and Late Cretaceous:ﬁarly Tertiary strata
and the presence of the oncolitic limestone. Oncolites, which are
concretions of algae and sediment, form in shallow water, near~sho;9
lacustrine environments. Weiss (1969).has£é£2;i that oncolites within

the North Horn and Flagstaff Formations occur preferentially along

[?ha%—weré]actively-rising tectonic ridges.
Because the units described above were identified only
tentatively, thqyé%fa%a:§¥:££IE:§§etieg7weré mapped as

Cretaceous-Tertiary undivided.

Goldens Ranch Formation

[ ,éépm reaa vo

Lot
volcaniclastic Goldens Ranch Formatio

approximately 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
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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 38.5-29.9 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 dates
confirm the Oligocene age of the formation.

1ln the Skinner Peaks quadrangle, the Goldens Ranch Formation is
separated into five distinct, mappable units (Units ijbf%hiSﬁyaxaq.
Units I through IV correspond to the Chicken Creek Tuff Member of
Meibos (1983), and unit V is the Hall Canyon Conglomeratfj%@hzzglnio;a{
equivalent.

& 1z.)

Unit I: Unit I is an epiclastic conglomeratic sandstone (figure 3).
The tgzckness of this unit is variable, ranging from 100 to
approximately 500 feet thick. The contact between it and the
underlying Eocene Green River Formation is gradational wherever it is
exposed, as in the NE 1/4 of section 27, T. 16 S., R. 1 W.

Unit I forms slopes, ledges, and cliffs, and is either blue, gray
6r 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 agé composed of sandstone and
ﬁﬁgiZJ, conglomeratic sandstone. The sandstone and matrix of the
LJW#Z 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 The cement is typicall
P Y

4,calcareous, and the rock is friable to moderately coherent.

o
Frgh> "

c'“ Clasts in the conglomeratic sandstone are angular to subrounded,

?‘fv*' and poorly sorted, ranging in size from 1.5-7.0 cm, with an average

size of(:::iz) Approximately 90 percent of these clasts are volcanic
in origin and were probably derived from ash and lava flows of the

6i> e§;>\"§§g€_Tintic Districé< 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 25 Unit I represents a shallow
lacustrinégﬁérginal lacustrinéAffiyzal environment of deposition that
marks the end of Lake Uinta (De Vries and others, 1988).

£a
Unit II: Unit II is a crystal vitric tuff that is 40550 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§§V/percent crystals and 65490 percent.
glassy matrix. The crystals are euhedral and average Q:EE>1n 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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w and ash (70%-75%). Bubble wall shards are visible in thin

section.

Unit III: Unit III is coarse-grained epiclastic sandstone that is
Sdﬁgo feet thick. This unit is red or gray in color, forms resistant
ledges and cliffs, and displays cross-bedding and channels. It is
camposed 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
The quartz crystals, hematite, and sanidine_are subhedral to euhedral
and average(gigi)in size. This unit is cemented by both silica and
calcite, and is moderately to very 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.

Unit IV: Unit IV is an orange- or tan-colored vitric lithic tuff that
is approximately 7Qj?00 feet thick. The contact between it and Unit
ITII is sharp and concordaﬁt. This tuff is less welded at the base
where it weathers to form slopeé> the upper part of the unit is better
welded and weathers to form vertical cliffs that commonly are

cavernous.

" The tuff of Unit IV is composed of 75 percent matrix, 20 percent
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lithic fragments, and 5 percent crystals. The matrix is composed of

) ) ) e
50 percent ash and 50 percent pumice that ranges in size fromii:ié:;Q
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(@l%EE:gﬁ)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

Unit V: Unit V is the Hall Canyon Conglomerate or its equivalent. It
is an epiclastic sandstone/conglomeratic sandstcne of unknown
thickness. 1In the Skinner Peaks quadrangle, the base of the unit is
exposed in only onevplacégfghe top is not exposedw@%—a;i37due to
erosion, and the section is further complicated by faulting. cClark
(1987) reportgithat the thickness of the Hall Canyon Conglomerate
varies from O%ZOO feet in the Juab quadrangle. The contact between
Unit V and Unit IV is erosional and sharp.

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
brincipal 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)é{éﬁ contains we¥ry- large-scale,

N /evwr f%«n %AoAéwﬁ/;f>
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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. (32—

Igneous Intrusions
cw
Cg?) Two small intrusions of hornblende monzonite porphyry .oeceur
//in’the Arapien Shale. One is located in the NW 1/4, NE 1/4 of section
36, T. 15 S., R. 1 W., and the other is located in the SW 1/4, SE 1/4
of section 25, T. 15 S., R. 1 W. These intrusions are net—very-
son resistanty” 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)..,

Two thin sections of the intrusions were examined under a
petrographic microscope. Approximately 65 percent of the rock is
composed of phenocrysts, andCE@e—ot§f§735 percent is a light-colored,
aphanitic groundmass of highly altered plagioclase and orthoclase.-... .

. App?oximately 75 percent of the phenocrysts are hornblende; feldspar
in wha? o{éc‘initggnetite make up the remaining Eépercent. The hornblende
phenocrysts occur as euhedral to subhedral laths that range from(0.01
;;E;:£:§:§§>in length. Most feldspar phenocrysts are blocky, subhedral
Lmad ///to euhedral, highly altered plagioclase crystals.
These intrusions are post-Jurassic in age based on the

cross-cutting relationships in the Skinner Peaks quadrangle. Witkind

and others (1987) citelan Oligocene(?) \to Upper Eocene/ age for similar

intrusions in the vicinity&-hawevgs, the relatienship of
= N :
er AJ/(('CA ~
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intrusions to Tertiary units is not exposed in the Skinner Peaks
A

| B misp i ot hase o hesdip S,

M TERTTIARY-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 Recent. They were deposited in
response to tectonic and climatic events such as the development of
the Gunnison Plateau and West Gunnison‘gpnocline, the onset and
continuation of‘;asin and‘?énge faulting, and the advance and retreat
@ Tﬂc) @7770

Older Alluvial Fans, and Pediment Alluvium

N /
Sediment ‘hat~¥§§'eroded from the Gunnison Plateau and West

. . formed . . .
Gunnison %onocllne Wa series of alluvial

fans much like those that have formed in present-day Juab Valley. The

of Lake Bonneville.

uplifted remnants of the old alluvial fans are exposed along the flank
of the West Gunnison”ﬁonocline in an area that extends from Broad
Canyon to the southern end of the quadrangle. The material that forms
these deposits is 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,
limestone, and conglomerate derived from the G?een River Formation and
includes clasts of pebbly sandstone from thE_EEEEZ_EQLLQE_EQZEQLiQD_‘\
and volcanic clasts derived from the Goldens Ranch Formation.

The remnants. of the old alluvial fans overlie the Goldens Ranch

Formation, Green River Formatiog,and Arapien Shale at various
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elevations and reflect deposition over irregular paleotopography.
This paleotopography may have been due in part to episodicd?asin and

k&( o

’Kange faultingzgiich began in the Miocene shortly after development of
The thickness of these older alluvial fans

the plateau and monocline.
A

varies from a few fee 300 feet (Vogel, 1957). It is possible that

N\C@A these-ﬁ%as%igfthickness variations also reflect deposition over

y/\— e T 0 . . .
V?:EMM%J- irregqular paleotopographxE;w%%h—the—%hickest~d59054ts—repf€§énttﬁg*
4 = : ¢
i . . . . e denT
&”ﬁ paTé6=IUws~and—%he—thtnner—éepestts—represeﬂ%ing—pa%eo-htggél
f ,V
hwb ) Pediment alluvium, which caps the Goldens Ranch Formation in the

South Hills, reflects an old erosional surface that developed during
and after uplift of the South Hills area. The pediment alluvium,
which is ofﬁo feet thick, is very similar 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

2y P fowre—

sandstone and sandy limestonq/whichLoccur 1ocallyZ:
*—Ge}dens—Raaeh—En1mwu;km+ﬂnnfﬂﬂnr1mmm&y-conse;idated_nppg£7pediment
alluviuT/may represent local ponds that formed on the erosional
surface (Oviatt, personal communication, 1989). Like the old
4 alluvial fans, the pediment alluvium occurs at relatively high
? elevations, reflecting the uplift:and dissection that occurred after
deposition.
The distribution of the pediment alluvium and the alluvial fans

reflects Lustig's (1969) prediction that areas with larger (highlands

]

favor alluvial fan development, and areas with lower (highlan favor

S5
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pediment development.

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

. D“-’Lf'/e'/
not known @‘r_ie?ta-r@ They are agwl-de-r than J‘arly Miocene because

they formed after the development of the plateau and the onset of
,/de/‘

&asin and 'gange faulting. They are (ho—yeungex] than l}farliest

Pleistocene because Lake Bonneville sediments locally surround the

bases of hills that these old alluvial deposits cap.

\S\b/;'ztfa-afg {IZ//MLP fan c?.q‘j < Mesoiwe

A solitary alluvial apped as Qaf in this study)

porth e
corresponding to Qaf; of Clark (1987) was mapped in the NW corner of

the quadrangle. This fan is very dissected, faulted, and higher in
b P — )

elevation than a younger fan whieh 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//

];v-}:’;:rds- its proximity to the mouth of a deeply incised canyonE—habea%s{r%%‘
L4

<
tﬂrcm;?r‘fﬁe*ﬁ:ags%a—fﬂematieg indicate that this fan is a debris 0?47

s
2%
flow as Clark (1987) suggested. Clark (1987) estimateg that the fan =

is at least 50 feet thick. Based on_its relatively high elevation and
o the very dissected and faulted nature of the fan, it formed either

in the}atest Tertiary or ‘Z’arliest Quaternary.

QUATERNARY

Alluvial Fans Cﬂﬂcgﬁ)

Areas covered by old alluvial fans and pediment alluvium were

Older

differentially uplifted by pBasin and éﬁnge faulting and then eroded,

leaving only remmants of these old alluvial deposits capping the hills

along the flahk of the monocline and in the South Hills.) The material
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that was eroded from these uplifted areas was deposited as a series of
coalescing alluvial fans that fill present-day Juab Valley. Material
that was derived from the Soutgjggd West Hills was shed primarily to
the east, althpugh some was deposited in the 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 reddis%;brown to yellowish-gray,
unconsolidated, poorly-sorted, andrmgséive 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. Quartzite,
limestone, sandstone, and volcanic rocks form the majority of the
pebble- and cobble-size clasts. Data from a gravity survey (2Zoback,
1983) across northern Juab Valley indicates that alluvial fan deposits
are approximately 3,900 feet thick in that portion of the valley.

Since Juabzgalley shallows to the south, the equivalent deposits in

7%%;%2; the Skinner Peaks areafg§-%he—sefé§7;re probably thinner[}%wnrﬂimmﬁrﬁir—

" e ,

jpnd' \\;fﬁé~ne§f§>

a&;(“—’ﬁm . : . P .

f The youngest sediment contained in the coalescing fans was
ere—

deposited on the fan surfaces during recent time; the oldest sediment
contained in these fans was probably deposited in the Late Tertiary,
although there is no observable evidence to confirm this. Lake

Bonneville sediments overlap coalescing fan deposits in the southwest
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corner of the quadrangle, indicating that the deposits must be at

2 - s
least as old as7gé;liest Pleistocene. ) /”“g/%fi‘fLK/ﬁﬁgfifﬁ
+=t
/a/“{'g/

D&['[LL.\
@ Lake Bonnevilla Sediments (@ d O
» Wel” During the high stand of Lake Bonneville, which occurred
jﬁ‘-——-—— /4, Seo2

Jvuﬂlfﬂk° approximately 16,000-17,000 years ago, water from the lake spilled

an OVV)('/""

. through Leamington Canyon, drowning the Sevier River and forming a
Vrl’l‘ @ ——— .
c:“fﬁ:[ fresh-water estuary (Oviatt, personal communication, 1989) that
/1D 4
j::;d:;5 extended almost as far south as Redmond (Currey, 1982). The eastern

7”‘“““? shore of this estuary cut 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 in

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

corbured Reservoir. These sediments occur up to an elevation of 5,090 feet,

; 4igh rFand . . :
which was the ovgzﬁéew—e&evatten of the lake during the Bonneville

Nﬁtage (Currey, 1982). A change in vegetation pattern that is best

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

presumedé:based—en~this~eleva%i§§z?that this change{ig—vegetatioéz

marks the shoreline of Lake Bonneville.jZEt.also is presumed, on the

basis of elevation, that water from Lake Bonneville spilled through

2
?Z;Jﬂ7o§ Mills Gap and flooded the Chicken Creek Reservoir area. There are no‘y
; y
m% “I€7  deposits or shoreline features to substantiate this, but it is »

wrontd be Tk 7H,
Los? possible that[§&ke_Bonneuillé_§gdiments’and~sho;e&ine—featﬁfes—#mnﬂy
'fﬁere—once-biifhave been obliterated sinee by present-day Chicken

Creek Reservoir.

Consibe Although exposures are poor(éxcept along the Sevier Bridge
on i

ror” r‘ '7"7
ﬁw4:u#0“b 28



Reservoir, the sediments are fairly distinctive (especially on aerial
photos) and can be distinguished from the surrounding alluvium without
much difficulty. Poor exposures obscure the nature of the contact
between the Lake Bonneville sediments and the surrounding alluvium,

)

sediments clearly overlap the Quaternary-Tertiary pediment alluvium.

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

such as N
Elsewhere (e.g., on the Washboard), the Bonneville sedlments are
mé‘,/ e,
slightly higher than tge adjacent al1uv1u%é?h*eh«sugges@s-depogttt”'“
ille sedi op of the adjace uv1u;:7

This observation is consistent with the relationships observed by
Mattox (1986) in the Hells Kitchen Canyon SE quadrangle, 10 miles
southeast of the present study area.

The Bonneville sediments are light brown, unconsolidated, coarse-
to fine-grained sand, silt, and mud. These sediments form a
fining-upward sequence that is 30320 feet thick and are composed
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. /héam%? t%jﬁdfﬁfﬂif dettase £

Younger Coalescing Alluvial Fan é%%c{i)
A series of younger coalescing alluvial fans rests 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 they slope more steeply
toward the valley. The composition of these younder fans is also
different from their older counterparts; most of the material is
angular, pebble-size fragments of limestone that_ﬁg;é derived from the
Arapien Shale. These deposits are only 50-100 feet thick.

7

2
/'gounger alluvial fan%£;saeh~as~those—that—a;e—founa‘ﬁbrth*cf

‘—Eitt%e—Sait—ereek-eaﬁyQéf form in response to climatic or tectonic

changes that lower base level (Pazzaglia and Wells, 1989; Bull, 1990).
In the Skinner Peaks area, base level could have been lowered by the
retreat of Lake Bonneville, continued Basin and Range faulting, or a
combination of both of these events.

The very local 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
supported by the presence of—Recent- fault scarps that cut the older

o
coalescing alluvial fans however, the older coalescing alluvial fans

in Juab Valley |and the Lake Bonneville sedimentg/are incised by

gullies that are as much as 15 feet deep, which suggests a regional

lowering of base level. Perhaps the deep gullies are an expression of

a regional lowering of base level that was due to the retreat of Lake

. . ’ )[:.JG/Z 2‘-“':7 *
Bonneville, and the younger alluvial fans reflect‘Bécentzgasiﬁ—and‘

ivity on a 1o t segme ) Assuming that these younger

alluvial fans are related to theéﬂasin and‘gange faulting that
produced the fault scarps, the age of these fans is Late Pleistocene

to Recent.
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Colluvium, Alluvium, and Landslide Deposits
The youngest sediments in the quadrangle are colluvium, alluvium,

> ) ' Lot of pents
# and landslide deposits which are all Recent in age. The colluvium

forms steeply-sloping, cone-shaped deposits alggé 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 Oéis feet thick.

The alluvium occurs along most drainages}igt higher elevations,
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 poorlyﬁ/;o welLééérted. These deposits
are generally less than 30 feet thick.

Wﬁv/ ™ Two landslides are the only mass-movement deposits that were

s observed in the Skinner Peaks quadrangle. One of the landslides
occurred on the north side of Chriss Canyon in the SE 1/4 of section
11, T. 16 S., R. 1 W., the other is located south of Skinner Peaks in
the SE 1/4 of section 22, T. 16 S., R. 1 W. Both of these landslides
occurred iﬁ strata of the Green River Formation and consequently are
composed of very angular, poorly-sorted blocks of carbonate and
sandstone in a mat?ix of mudstone. The Chriss Canyon landslide

s/

occurred in 1984 (Weiss, personal communication, 1989) after a period
A

of heavy rain. Presumably the Skinner Peaks landslide, which is as

W—f
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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, formation of the Colorado Plateau,‘;asin
and 5énge faulting, and local diapirism of the Arapien Shale. The
structures that were produced during one tectonic event were
superimposed on the structures that formed during the previous
tectonic event. This resulted in complex and confusing geologic

relationships.

Sevier Thrusting
The Sevierugfogeny, which began in the Late Jurassic and
continued into the Paleocene (Armstrong, 1968), was the first tectonic
W,Mardr: i /?4‘74"""“@671 @
event that affectednthe Skinner Peaks quadrangle.,%Zt was

characterized by eastward-directed thrusting shich placed Precambrian,

upper Paleozoic, and lower Mesozoic strata over strata as young as

Middle Jurassic. Middle Jurassic marine shales such as the Arapien

are structurally incompetent and consequently acted as glide planes
for the thrusting that built the Sevier Highland.

There is very little surface evidence of Sevier thrusting in the
Skinner Peaks quadrangle; however, substantial subsurface evidence
(Standlee, 1982; Lawton, 1985; Clark, 1987) indicates that some
surface features can be attributed to the event. Data collected from

drill-holes in and adjacent to the study area reveal several

: . Lo PhaD - L
stratigraphic repet1t1oanE\Ihese_repet%tisgé]1nd1cate thrust faults
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that formed during Sevier thrusting (Standlee, 1982; Lawton, 1985).
~Brastie variations of the thickness of the Arapien Shale and adjacent
units are also attributed to thrusting.

The only surface é%iﬁ;;éé that can be attributed directly to
Sevier thrusting is the highly contorted strata of the Arapien Shale.
It is possible, however, that the unconformity that occurs between the

<:}5 Arapien Shale and strata of the North Horn, Green River, and Goldens

Ranch Formations may be related to the Sevier orogenic event.

A recent study by Sims and Morris (1989) indicatéé(that thrusting

e

L&k& of a competent unit over an incompetent unit cé:;:f.the Sevier
“%:iﬁﬁm“ fold-and-thrust belt) will cause the incompetent unit to shorten and
v thicken close to the hinterland, and uplift will occur over the

thickened region. As a result, the incompetent unit should be highly
deformed, as is the Arapien Shale. Another possible result of this
process is the formation of topographic highs in the area of
thickening. Standlee (1985, personal communication to §S. Mattox)
suggested that thrusting and folding/Iﬁaffgﬁfqylggz_ggzg/caused the
Iapress

Se
local 1lndianola highs observed by Weiss (1963) and Mattox (1986). q/ffd%

<4
., 1t is also possible that the paleo-highs are the result of fLQ %
_f/ —hfe A-fﬂf L_,__“

/méwﬁwﬁ diapiric movement of the Arapien Shale. Differential loading or
tectonic activity is often 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 this time would have provided both of
these mechanisms. The presence of a thick section of oncolitic

limestone on Skinner Peaks supports the theory that this area was
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actively rising during deposition.
Regardless of which explanation-is correct, it is certainly
reasonabJ;\EB\c

Arapien Shale and stra of the North Horn, Green River, and Goldens

s is rela;;;\EB\Sevier thrusting.

Formation of the Gunnison Plateau

the unconformity[%hﬁt‘oee&%a between the

Ranch Formati

L5

West Gunnison/Monocline

In the Skinner Peaks quadrangle, the Colorado Plateaupgrovince is

represented by the Gunnison Plateau which terminates as the West

-
hw’f EEEE&ESEJ%Eﬁgfiife inside the east edge of the quadrangle. The West

<E> Gunnison XBnocline is approximately 18 miles long, and it extends from

Fayette Wash in the Hells Kitchen Canyon SE quadrangle to Buck Canyon,
north of Little Salt Creek Canyon (Mattox, 1986).
ln the Skinner Peaks quadrangle, the West Gunnison‘ﬂonocline

A;dQA;q{/
con51sts_of-Green River Formation and Goldens Ranch Formation strata
which dip 25 to 30 degrees to the west or southwest. Dips of 55
degrees and greater 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.
}/ ,LLJ; A thick sectlon of Araplen Shale cores the monocline and extends

Z,J%‘7/eastward under the é?ﬁ:f?g‘?&structure of the plateau. 1In general,
fuﬂf/ 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

consistently 40 to 45 degrees SE; these attitudes are consistent with
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those observed by Zeller (1949) in Arapien strata east of the Skinner
Peaks quadrangle.

Based on the interpretations of Standlee (1982) and Lawton
(1985), the Arapien core of the monocline represents a ramp structure
that formed during Sevier thrusting@_it is likely that the variable
attitudes of the Arapien strata reflect deformation due to the
thrusting event, as well as later modification by tectonically
activated diapirism.

The West Gunnison#ybnocline and the Gunnison Plateau formed
duringuPate Oligocene or}garly Miocene time. The timing of this event
is constrained by the Oligocene Goldens Ranch Formation, which
represents the youngest strata on the monocline. The conformable
contact between the Green River Formation ané?g;erlying 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
dominated by north-south trending, high-angle normal faults, including
the Sage Valley Fault, the Western Juab Valley ault.gcne (WIVFZ), and
the Wasatch aultkgbne (WFZ). Smaller normal faults also dissect the

area. zK

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

££§§g~bounds the west side of the West Hills and the east side of Sage
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Valley. The fault trends approximately N.ldPEJ Clark (1987) statgﬁ’

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

that have formed along the western side of the West Hills define the
fudqlc‘x:(

fault scarp. The fault does not cut any Quaternary units within the

Skinner Peaks quadrangle.

Western Juab Valley Fault Zone

The Western Juab Valleyqfault‘zbne (WJVFZ) bounds the West Hills
on the east and Juab Valley on the west. This fault is thought to be
part of a zone of concealed down-to-the-east, high-angle normal
faults. Surface evidence for the WIVFZ is sparse. Southeast of
Chicken Creek Reservoir the fault appears to place 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 Zone

The Wasatch ault0ZOne (WFZ) 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 Canyonvgault and fault scarps in Pleistocené
alluvial fans attest to the presence of the fault. The fault scarps,
which can be seen just west of Skinner Peaks, show approximately 5 to
10 feet of displacement. The Wasatchffault trends approximately N, 20°

Esand has an estimated throw of approximately 5,000 feet.
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Recent gravity and seismic data presented by Zoback (1983)
indicate that Juab Valley, which is bounded on the west by the Western
Juab Valley aulttZone and on the east by the Wasatch‘;%ultLane, is

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

Other Faults

Other faults that occur throughout the quadrangle include
high-angle cross-faults such as those in the West Hills and the fault
which parallels 0ld Botham Road in the South Hills area. These
structures are possibly related to local strain accommodation that

occurred during Eésin and‘ﬁange extension.

Other Structures
Basin andlgénge normal faulting not only produced the structures
described above, it also affected the structure of the West Gunnison
%onocline by dissecting the west-dipping strata into a series of
west-dipping fault-blocks that are bounded by nerth-south-trending
-normal faults. Strata in the southern end of the quadrangle have been
affected most noticeably.

P3O, and M30°E.
Vertical joints, which trend approximately [30-degrees west-and -

\east‘of~nerE§Z 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

Evidence throughout the quadrangle indicates that diapiric
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movement of the Arapien Shale modified the structure of the area
locally. This local, episodic diapirism was probably initiated by
tectonic events such as Sevier thrusting, development of the West

Gunnison‘%onocline, andlyasin and ?ange extension.

Flat Canyon Graben and Skinner Peaks

Flat Canyon é?raben EH—stm.ct—nre—tha:g may w

extensional graben that has been modified by diapiric collapse. This
structure is approximately one mile wide. It begins near Timber

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

TZf’ ‘/‘\f%'ld‘cﬁ.&/‘ ¥ F;—“-lj‘
Chriss Creek where it bends to the west. ThIs—graben~;g;be&nded—on

T
the east by—the—high—angte;down=to=thé-west normal fautt—which
~.de . a~d ofretr
\3\9 parallels the southwest <£rent of the Gunnison Plateaué;i&%]piaces Hall

{&Np\b
WW@J“ Canyon Conglomerate against Flagstaff and Green River strata. The
_,buh-k,d”‘j ﬁ'k—%
west gdge

;»‘7";

_QZplaces the Hall Canyon Conglomerate against Green River and

Arapien strata.

/Laf/wm/«’é o
The bend—in the graben parallels the northwest trend of Skinner

aLamﬂ&W” Peaka‘whlch cuts across the otherwise north-south trending structures
fﬁ"“éuﬂb that are related to the Basin and Range-Colorado Plateau provinces.

.TL
) a5
does The graben, like Skinner Peaks, is underlain by Arapien ShalgE:"The—

;g:abgéf&s manifest in salty well water and sink holes (W. Jay Dalley,
landowner, personal communication, 1989). It seems reasonable to
assume from this evidence that the structure of the Flat Canyon ‘graben

and the adjacent Skinner Peaks is controlled in part by diapiric
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collapse of the Arapien. It also seems reasonable to assume, based on
W

L b and el
éﬁﬁfﬁ;/ Jﬁd@# ?

Ioren2n D
the timing of the event, that the mobility of the Arapien was

= e d
‘trtgéééed-by Fasin and gange faulting.

Other Diapir Related Structures

Rootless fault blocks of Green River gormation can be observed
"floating" in Arapien Shale on the flanks of Skinner Peaks in the NE
1/4 of section 22 and the SW 1/4 of section 15 T. 15 S., R. 1 W.
These blocks are similar to the detached blocks of Colton and Green
River Formation described by Willis (1986) approximately 30 miles to
the south in the Salina quadrangle. I concur with Willis' (1986)
interpretation that these detached blocks are slump blocks which, in
this case, slid off of the Skinner Peaks block.

A small syncline in Green River strata that unconformably overlies

holbleaFT>

the Arapien Shale in the NE corner of the Skinner Peaks quadrangle is
also thought to have formed by diapiric movement of the Arapien
Eg;rlnkel, 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. indj i :]'

ECONOMIC GEOLOGY
Economic deposits in the Skinner Peaks quadrangle and vicinity
include sand and gravel, gypsum, tuff, carbonate rock, manganese,
petroleum products, and water. 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, with local concentrations of volcanic
clasts. The sand and gravel, which is used primarily as road ballast,
is quarried from numerous gravel pits throughout the quadrangle. -

he
Active quarrying of gypsum from the Arapien Shale on the -NE side

?%gg%ff/ of Skinner Peaks began in 1989. Léhis—gypsum_caa—be~used—in—the~

Tuff from Unit IV (Tvg,) of the Goldens Ranch Formation formerly

Skﬁyi was quarried south of Skinner Peaks and in the Painted Rocks area for
// 5
N> use as poultry grits, anq:soil mineralizer and conditioner (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 that is found in the Flagstaff Limestone and Green
River Formation possibly could be used as building or dimension stone.
Unfortunately, in the Skinner Peaks quadrangle, neither of these

wk% formations contain sufficient amounts of limestone or dolomite to make

Ju%ZZ/ZJ’ quarrying_3¥profitable economic venture because both formations
Eﬁ% ”r"{bcontain anomalously high amounts of coarse-grained clastic material.
ﬁ“}é;'%wt Small amounts of manganese occur in fault zones within the
h volcaniclastic Goldens Ranch Formation. The manganese occurs as
dendritic pyrélusite in a calcite matrix. Pyrolusite is a secondary
mineral that results from the alteration of manganese minerals
k“ . (Edwards and Atkinson, 1986) w%%%gfare present in small amounts in

1
ﬂv”Y‘L;Z.most crystalline rocks (Hurlbut and Klein, 1971). The manganese that

bdyv forms the pyrolusite was probably leached from the surrounding Goldens
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Ranch Formation and \deposited with calcite along the fault zones.

0il and gas exploration has taken place throughout central Utah
because of the structural similarities between it and the producing
overthrust belt of Wyoming (Clark, 1987). Several oil companies have
drilled test wells in Juab Valley and on the Gunnison Plateau iniéggzm%@m

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 is
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

~Gunnison Plateau.

GEOLOGIC HAZARDS

Earthquakes, mass movements, karst development, and groundwater
contamination are the potential geologic hazards in the Skinner Peaks
quadrangle and vicinity.

The Skinner Peaks quadrangle is centered roughly on the Wasatch
Fault on%/which is part of the Intermountain seismic belt (McKee and
Arabasz, 1982ﬁ%i;£e potential for catastrophic earthquakes is high.
Earthquakes may result in destructive ground shaking, surface rupturé
of alluvium, soil liquefaction, and differential settling (Clark,

1987); they also may trigger mass movements such as snow avalanches
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&
and landslides. Landslides also may occur simply because strata are
incompetent or poorly consolidated. Heavy rain or large volumes of
melt-water moving over steep, sparsely-vegetated mudstone slopes may
result in mass wasting.
The development of karst topography and contamingtion of
e/tporte-prih which
groundwater are both related to the Arapien Shale, -The-evaporite=rieh—
—Arapien underlies much of the Skinner Peaks quadrangle. Groundwater
moving through the Arapien dissolves the evaporates causing surface
collapse and subsequent formation of sink—holesﬁ{éyaporite 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) cited

similar reports from local residents concerning the quality of well

water.
I~ N
GEOLOGIC HISTORY AND INTERPRETATIONS
(zg;pects-of—the geologie-history of the Skinner Pea adrangle
wer roughou i
[t
i i ipt.. A brief synopsis of the geological
history is presented here.lalongWwith interpretations coneernming—the

’ ' jr,{r:

W,\/}/L ZL_LIC

e The Precambrian through Early Jurassic,interval was dominated by
r)V"J( ._{rﬂé

ial

deposition of marine and co Sediments in the Cordilleran
miogeocline. “These frocks are not exposed as bedrock in the

quadrangle, but they do occur in the subsurface and as clasts in
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conglomerate of the North Horn, Flagstaff, Colton, Green River, and
Goldens Ranch Formatieggz 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 i

advanced from Canada, through central Utah, and into northern Arizona.
Fl By the Late Jurassic this sea had retreated to the north. Compression
caused by the subduction of the Pacific Plate under the North American

amh Plate also started to affect central Utah around this time.
{fn, ? Eastward-directed thrusting placed Precambrian, Paleozoic, and
1wﬁiﬂb7ﬂ/ Mesozoic strata over the incompetent Arapien Shalfjwhich acted as a
glide plane. This thrusting built the Sevier‘gighland and
corresponding foreland basin.
?%E;) lnpgiddle and Late Cretaceous time, the Skinner Peaks quadrangle,
which was located in the foreland basin just east of the Sevier

Zﬁighland, began to receive sediment that was being eroded from the
and "sVher dofos Fupal foeomss
highland and deposited in the basin as alluvial fanjf 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. This[ipea%z)episodic diapirism
produced local topographic highs of Arapien Shale within the basin.
Consequently, unconformities developed between the Arapien and various
Cretaceouszertiary units that were being deposited.if—fii;gggglggd
basin. Based on the stratigraphic félationships and the abundance of
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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/‘/l AMLJ
Formation indicates that tectonically activated diapirism continued
through the Early Tertiary during which time the,igzsléeé,égiig/was
dominated by alternating lacustrine and fluvial conditions which
produced the strata of the Flagstaff, Colton, and Green River
formations. 1In 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 Gunnisonﬁ%bnocline formed in
the 3éte 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.

Basin andzgange extension began shortly after the formation of
the monocline. The extension dissected the area with north-south
trending normal faults such as the Sage Valley and Wasatch faults and
produced east- and west‘ﬁ;gggig fault blocks. Uplifted areas were

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

in present-day Juab Valley.
DS ‘k’a So70 fée;?%

1n the Pleistocene, Lake Bonneville{;éaehed—the—Banneni}le_stagéZ

flooding the Sevier River and depositing underflow fan sediments.

Approximately 2,000 years later the lake retreateqdéff?styeph4ca4%y7/

lowering the regional base level. Active down-cutting through the
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alluvial fans in Juab Valley and in stream gullies attests to the
change in base level’ Sontinued Basin and Range extension also
steepened the average regional gradient. Fault scarps that cut
alluvial fan deposits, and the formation of secondary alluvial fans

%LM&!&

are evidence of Reeen£?>asin and Range 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 oﬁ\gi£l§_§§2:
hst on mep
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)

1t o
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V2 A

SKINNER PEAKS SECTION

This section was measured on a southwest traverse beginning on

FekD
the 5700 -£t” contour, just south of the jeep trail in the SE 1/4 of

UNIT #
(SAMPLE3)

13

12

11

4

S jz;bﬂ section 15, T. 16:S., R. 1 W.@igtrata dip approximatj%%iff)degrees SW.
37

UNIT CUMULATIVE
THICKNESS THICKNESS DESCRIPTION

17.0 745.0 Sandy limestone, grayish-
yellow (5Y 8/4); slope-
forming.

15.0 728.0 Calcareous sandstone, pinkish-
gray (5YR 8/1), weathered and
fresh; massive, ledge-
forminggéand is 80% quartz,
subangular to subrounded,
moderately-sorted.

95.0 713.0 ~ Sandy limestone, variable

color; weathers into plates;
sand is medium-grained,

subrounded quartz.

{ase 2/ GREEN RIVER FORMATION
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10

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 (10R 5/4);
forms a slope with local
ledges; sand is medium-grained
quartz.

Oncolitic 1imestone,
yellowish;gray (5Y 7/2);
cliff-forming; oncolites up to

3 inches in diameter.

Covered slope. 5f//
Limestone, finely#crystalline,



light-gray (N7); massive,

ledge~forming.

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION

55.0

220.0

NORTH HORN FORMATION (?)

402.0

347.0

55

Conglomerate interbedded with
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 subrounded
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,



cobbles, and boulders of
purple and tan quartzite
derived from the Precahbrian
Mutual Formation and Cambrian
Tintic Quartzite respectively;
matrix is coarse-grained
quartz sand; unit is gray at
base and changés to red up-
section.

90.0 127.0 Slope covered with rubble of
quartzite boulders and
cobbles; derived‘from the

conglomerate that is up-slope.

NORTH HORN FORMATION (?)

ARAPIEN SHALE
2.0 37.0 Limestone, finely-crystalline,
grayish-green (10GY 5/2);
ledge-forming; separated from
unit 3 by a fault.
35.0 35.0 Calcareous mudstone, grayish-

green (10GY 5/2).

56



Fiqure 1: Clasts of Paleozoic quartzite and carbongte in i
conglomerate of the Colton Formationin the West Hills nort

Mills Gap.

of



Fiqure 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 |
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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DESCRIPTION OF MAP UNITS

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

occurs along most drainages.

Colluvium - Steeplyézloping, cone-shaped deposits; material

/1 is unconsolidated, very angular, very poorly-sorted; color
and composition reflect the formation from which the
deposits were derived.

, b degperds ¢A7&g?r;,
A sBoth art in e MESS oy i it
ra wmS <;ﬂ
_Qls— Landslide deposits - Angular, poorly-sorted blocks of
carbonate and sandstone in a mudstone matrix; material was
derived from the Green River Formation.
Tty dh
i & . . :
// Qacfl Younger coalescing alluvial fans - Small alluvial fans

located north of Little Salt Creek Canyon; composed of

. @M .
angular, pebble-sized fragments of Arapien Shale.

Gl & Pati

/ -Qacf

y/ Qdf

Older coalescing alluvial fans - Reddish-brown to
yellowish-gray, unconsolidated, poorlyééz;ted clay, sand,
pebbles, cobbles, and boulders; deposits are massive to
crudely bedded;.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.
d n;[(
Irhﬁd% Ca (;;—.7 M’v 67 7[11_ = l L o lr'-L ;«»%A J/Q/—V//’Pucfo
Qaf Solitary alluvial fan - Solitary alluv1a1 fan located in the

V hn/-#l«(/t/zﬁ\
—NW corner of the quadrangle; composed of debris from the

7&

X
@$#§WQQ

Flagstaff Formation; very dissected and faulted.

7 QTaf 0ld alluvial fans - Poorly-sorted sand, pebbles, cobbles,
and boulders; forms distinctive yellow caps in the hills
north of Skinner Peaks.

i
//QTap Pedimenﬁhalluvium - Poorly sorted sand, pebbles, cobbles,
and boulders; also contains red pebbly sandstone and sandy

limestone; alluvium occurs as dissected caps in the South

Hills.
Tvgu Goldens Ranch Formation (undifferentiated) :ﬁAEggamé;z»v
e — = — g ﬂﬁ%»{pf UAS ,,uéﬁ s
AcVL ﬂg_"j k,ny
Tvg5 Unit V of the Goldens Ranch Formation -/Equals the Hall

Canyon Conglomerate of Meibos (19838; lue-gray epidlastic

conglomerate and conglomeratic sandstone; contains clasts of

Unit IV.

Tvg4 Unit IV of the Goldens Ranch Formation - Orange or tan
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Tvg3

Tvg2

Tvgl

T2

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 grayiéh—yellow to. brown
mudstone, limestone, sandstone, and conglomeratié 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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Tc

Tf

TKnh

C;T:Pc/ z)“*?

L%aff J74nvh_

contains vertebrate fossils.

Cretaceous and Tertiary strata(undifferentiated) - Includes
Tc (Colton Formation), Tf (Flagstaff Formation), and TKnh

(North Horn Formation). ad@ S%«%>:%véwm&i af'ﬁ>u, e
have Hais wait cadist h matl Fead

<hanrer

Colton Formation - Reddish-brown mudstone, sandstone, and
conglomerate; conglomerate is clast—supportéd 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 crossﬁ%éctions.

an CroJT‘J%zuf;n.at.ﬁ§¢4r7;2§ »4eﬁﬁééf SO J?7hﬂﬁ;/ <G é;/ 0h;%"4
é”fcf77h~azna/ 4¢7% /{;dQébx 60
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Ja Arapien Shale - Grayish-greeg,thinly~bedded limestone,
micrite, calcareous siltstone, rippled sandstone, and
grayish-green or red mudstone; pods of gypsum occur locally

throughout the section.

Jtc Twin Creek Formation - Shown only in crossééictions.
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MAP SYMBOLS
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